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We are pleased to provide you with the Functional Servicing and Stormwater Management 
Conformity Memorandum in support of the site plan application for the above referenced site.  

The purpose of this memo is to demonstrate that existing water, wastewater, and stormwater 
servicing installed as part of the Preserve Phase 3 Subdivision (Subdivision) can service 275 
Polly Drive (Site Plan), and to detail the proposed works associated with the Site Plan. 

For ease of drawing reference throughout this Memorandum, the associated engineering 
drawing set has been included in it’ entirety as Attachment #7. 
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Site Plan Description & Conformity with Subdivision Design 

The Site Plan has a total area of 0.41 ha and is located east of the intersection of Polly Drive 
and Carding Mill Trail. The Site Plan is proposed to be developed into 6 single unit detached 
homes. The site plan area is illustrated in Engineering Drawing 2 (see Attachment #7). 

During the Subdivision design it was assumed that Site Plan would be a mid-rise condo. The 
storm, sanitary and water services were sized to accommodate this. 

This memorandum will confirm existing servicing capabilities and, if required, will detail servicing 
revisions required to the Subdivision. 

Water Servicing 

An existing 300mm watermain on Polly Drive will service the Site Plan via individual water 
service connections that will be installed as part of the proposed Site Plan works. In total the 
Site Plan will require six water service connections. These connections will be installed in a 
vertical trench and backfilled with unshrinkable fill. 

The hydraulic watermain analysis approved through the Subdivision assumed a population of 
158.4 persons within Block 301. This analysis is provided for reference as Attachment #1. The 
proposed Site Plan projects a total of 3.8 persons per unit, per Halton Region’s Equivalent 
Population criteria (Halton Region Linear Design Manual 2025, Section 2.3.2), resulting in 24 
total persons. 

The Site Plan does not introduce any revisions to the existing watermain. No dead ends are 
proposed as part of this Site Plan design. 

The proposed Site Plan does not alter the existing watermain within Polly Drive and has 
reduced the anticipated water demand of Block 301 in comparison to the Subdivision approval. 
It can be concluded that there is sufficient water pressure and fire flows to accommodate the 
proposed Site Plan design. 

Sanitary Servicing 

Sanitary CTRL MH 1A was proposed at the southwestern corner of 275 Polly Drive through the 
subdivision design. CTRL MH 1A connected to a sanitary sewer within Polly Drive that 
continues down Erasmum Street. There is no existing sanitary sewer within Polly Drive fronting 
proposed Site Plan lots 1 to 4. 

The subdivision design sheets assumed sanitary flow generation from 56 persons within Block 
301. Approved subdivision Drainage Plans and Design Sheets have been included within 
Attachments #2 and #3 respectively. 

The Site Plan design will be serviced by six individual sanitary connections installed via vertical 
trench and backfilled with unshrinkable fill. To service Site Plan lots 1 to 4, 54.0m of sanitary 
sewer and MHs 4090A and 4091A have been proposed within Polly Drive. They will be installed 
via vertical trench and backfilled with unshrinkable fill. Drawing #5 of the civil engineering 
drawing set (Attachment #7) reflects the sanitary drainage plan information.  

The assumed population has been reduced in comparison to the subdivision design from 56 
persons to 24 persons, per the criteria in the Halton Region Linear Design Manual 2025, 
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Section 2.3.2. Considering the reduction in overall flow, it can be confirmed that the subdivision 
sewer design can accommodate the proposed Site Plan. Updated sanitary design sheets are 
provided as Attachment #4. 

New sanitary sewers within Polly Drive have been proposed at a minimum 1.0%. There is not 
enough flow generation to achieve the Region’s requested 0.6 m/s actual velocities within the 
proposed sewer legs. The proposed sewers are deep enough to ensure 2.0% lateral 
connections can be achieved, assuming 9-foot basement depths for the units within Lots 1 to 6. 

MECP Form SS1 has been completed for the 54.0m of sanitary sewer main proposed within the 
municipal right-of-way to service the Site Plan and included as Attachment #9. The sanitary 
sewer system designed as part of the Subdivision acquired an MECP ECA (Permit #3453-
APNP6K) in July 2017. This sewer system accounted for contributions from the Site Plan as 
described in the sections above. As such, no Regional Sanitary Design Brief has been prepared 
for the 54.0m of sewer proposed as part of the Site Plan.  

Stormwater Management 

The Subdivision design assumed the Site Plan would be located entirely within the SWM Pond 
13 catchment and was assigned a 0.9 runoff coefficient (100% impervious). The Site Plan was 
assumed to provide 100-year capture control within the block, before discharging to the sewer 
main via STM CTRL MH 1. The Subdivision minor system (sewers), major system (surface 
conveyance) and SWM Pond 13 were designed using the assumptions above. The Subdivision 
Storm Drainage Plan has been provided as Attachment #5. 

The proposed Site Plan contains six single units with a runoff coefficient of 0.70 in alignment 
with the Town of Oakville’s 2023 Development Engineering Guidelines, Table 3.1. Lots 1 to 6 
exceed typical single unit lot depths and therefore have additional backyard space in 
comparison to a typical single unit lot. This is expected to lower the realized RC, therefore 0.70 
RC is considered a conservative assumption for Site Plan lots 1-6. Drawing #6 of the civil 
drawing set (Attachment #7) reflects the proposed storm drainage plan information for the Site 
Plan. 

No stormwater connections are required for lots 1 to 6. Lot high points are located at the rear lot 
limit. Elevations continue downward at a minimum of 2.0% slope until they reach the front of the 
lot. Sump pumps will be discharged to grade per the detail on civil drawing #8 (Attachment #7).  

Lot 1 & a small sliver of Lot 2 is proposed to drain to SWM Pond 10. There is a high point on 
Polly Drive that splits SWM Pond 10 & 13 drainage catchments. To meet lot grading standards 
for lots 1 and 2, drainage cannot be pulled to the other side of the Polly Drive high point 
referenced above. As a result, 0.07ha of lot drainage will drain to SWM Pond 10. The remaining 
0.34ha will drain to SWM Pond 13, consistent with the Subdivision approvals. 

To ensure the minor system, major system and SWM Ponds 10 & 13 could accommodate the 
revisions from the Site Plan design, JFSA provided a conformance memorandum in 
Attachment #6. Per the conformance memo, the Site Plan design will not have a negative 
impact on the operation of any SWM infrastructure or facilities approved as part of the 
Subdivision. As such, no external stormwater works are required as part of the proposed Site 
Plan. 
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Sustainability and Environmental Impacts 

The Final Consolidated Preserve Environmental Implementation Report & Functional Servicing 
Study, May 2017 (EIRFSS) assumed the Site Plan would not contribute to any PSW drainage 
and would be required to implement sustainable development requirements based on the 
proposed Site Plan design. At this time, the Site Plan was assumed to be a future condo 
building. 

The proposed Site Plan is 6 single unit lots that have extra lot depth, therefore providing a 
minimal footprint in comparison to the assumed condo. Low Impact Development measures will 
be consistent with what was suggested in the EIRFSS for single unit homes within the Preserve 
Phase 3 Subdivision. Roof leader disconnects will be provided to ensure clean roof drainage 
discharges to pervious grass swales. 

The Site Plan does not alter any grading outside of the Site Plan extents, and has no drainage 
discharging to the adjacent NHS/trail.  

Siltation and Erosion Controls 

Conventional siltation and erosion control measures will be used on the Site Plan.  A siltation 
control fence will be installed around the perimeter of the Site Plan. Mud mats, cutoff swales 
and a sediment trap will be constructed to contain contaminants. ESC Drawings are included in 
Attachment #7. Sediment trap sizing calculations have been provided in Attachment #8.  

Conclusions 

1. Water and wastewater servicing have been accounted for in the detailed design of 
Preserve Phase 3 subdivision and provides sufficient capacity for the Preserve Block 
301 Site Plan. 

2. Per the conformance memorandum provided by JFSA, the stormwater infrastructure 
approved in the Preserve Subdivision can accommodate the revised stormwater 
drainage strategy proposed on Preserve Block 301 through this Site Plan Application 

3. Quality, quantity, and erosion controls will be provided for the Site Plan draining to Pond 
13 and Pond 10 in accordance with the approved Stormwater Management Report and 
Pond Design Brief for Pond 13 & Pond 10. 

4. An erosion and sediment control strategy will be implemented prior to construction to 
prevent the transport of sediments off-site. 
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We trust the above is satisfactory.  If we can assist you further, please do not hesitate to call. 

Prepared by,  
David Schaeffer Engineering Ltd  
 

 
 

 

Jesse Orser, P.Eng.  
  
1227_FSR_275 Polly Drive_Jul0726.doc  
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Confidentiality and Copyright 
This document was prepared by GeoAdvice Engineering Inc. for David Schaeffer Engineering Ltd. The material in 
this document reflects GeoAdvice best judgment in light of the information available to it at the time of 
preparation. Any use which a third party makes of this report, or any reliance on or decisions made based on it, are 
the responsibilities of such third parties. GeoAdvice accepts no responsibility for damages, if any, suffered by any 
third party as a result of decision made or actions based on this document. Information in this document is to be 
considered the intellectual property of GeoAdvice Engineering Inc. in accordance with Canadian copyright law. 

 
Statement of Qualifications and Limitations 
This document represents GeoAdvice Engineering Inc. best professional judgment based on the information 
available at the time of its completion and as appropriate for the project scope of work. Services performed in 
developing the content of this document have been conducted in a manner consistent with that level and skill 
ordinary exercised by member of the engineering profession currently practicing under similar conditions. No 
warranty, express or implied is made. 
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1 Introduction 
GeoAdvice Engineering Inc. (GeoAdvice) was retained by David Schaeffer Engineering Ltd. to 
complete the hydraulic modeling of the Preserve Phase 3 (Development) located in the Town of 
Oakville, Region of Halton (Region).  
 
The Preserve Phase 3 development is located North of Dundas Street West, North of North Park 
Boulevard between Neyagawa Boulevard and 6th Line in Oakville, ON. The site is shown in 
Figure 1.1 on the following page, illustrating the connection points. 
 
This memo describes the assumptions and results of the hydraulic modeling and capacity 
analysis using the latest Region of Halton InfoWater water model dated on April 27, 2017 
(Innovyze Software). InfoWater is a GIS water distribution system modeling and management 
software application. The development water network was incorporated into the Region model 
in order to complete the hydraulic and sizing analysis. 
 
The results presented in this memo are based on the analysis of steady state simulations. The 
predicted available fire flows, as calculated by the hydraulic model, represent the flow available 
in the water main while maintaining a residual pressure of 20 psi at the hydrant. No extended 
period simulations were completed in this analysis to assess the water quality or to assess the 
hydraulic impact on storage and pumping. 
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Figure 1.1: Site Layout and Connection Points 
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2 Demands 

2.1 Consumer Demands  

Population densities were assigned according to the Region of Halton Design Guidelines. A 
summary of these tables highlighting relevant data for this development is shown in Table 2.1 
below. 
 

Table 2.1: Region of Halton Demand Factors 

Demand Type Amount Units 

Average Day Demand   

Residential 275 L/c/d 

Institutional/School 11,000 L/Ha/d 

Commercial 24,750 L/Ha/d 

Parks/Urban Square/Open Space 11,000 L/Ha/d 

Maximum Daily Demand   

Residential 2.25 x avg. day L/c/d 

Institutional/School 2.25 x avg. day L/Ha/d 

Commercial 2.25 x avg. day L/Ha/d 

Parks/Urban Square/Open Space 2.25 x avg. day L/Ha/d 

Peak Hour Demand   

Residential 4.00 x avg. day L/c/d 

Institutional/School 2.25 x avg. day L/Ha/d 

Commercial 2.25 x avg. day L/Ha/d 

Parks/Urban Square/Open Space 2.25 x avg. day L/Ha/d 

 
Water demand calculations are shown in Table 2.2 and Table 2.3 below. Detailed calculations 
of demands are shown in Appendix A. Demands were grouped and evenly applied to the all 
model nodes within each group. The locations of nodes do not necessarily represent hydrant 
locations. 
 

Table 2.2: Residential Water Demand Calculations 

Land Use Population 
Average Day 

Demand 
Maximum 

Day Demand 
Peak Hour 
Demand 

Type (Cap) (L/s) (L/s) (L/s) 

Residential 2,376.6 7.56 17.02 30.26 
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Table 2.3: Non-Residential Water Demand Calculations 

Land Use Area 
Average Day 

Demand 
Maximum 

Day Demand 
Peak Hour 
Demand 

Type (Ha) (L/s) (L/s) (L/s) 

Commercial 0.78 0.22 0.50 0.50 

Live/Work 0.13 0.04 0.08 0.08 

Urban Square/Open Space 0.38 0.05 0.11 0.11 

Total 1.29 0.31 0.69 0.69 

 
There is currently not enough information about the non-residential users to calculate specific 
water demands. As such, the demand was calculated based on the area of the proposed 
development land for the non-residential blocks. Rates of 11,000 L/Ha/d for urban square and 
open space blocks and 24,750 L/Ha/d for live/work and commercial blocks were used as per the 
Region of Halton Water and Wastewater Linear Design Manual. 
 

2.2 Fire Flows 

Fire flow demands are typically determined in accordance with the Fire Underwriters Survey’s 
Water Supply for Public fire Protection guideline (1999). FUS calculations are based on the 
types of building, floor area, number of storeys, construction class, occupancy class and 
exposure facture.  At this time, there is not enough information about the building construction 
details. Therefore, typical fire flow requirements for various types of developments were 
assumed as shown in the table below.  
 

Table 2.4: Typical Fire Flow Requirements at 140 kPa (20 psi) 

Development Type Fire Flow (L/s) Preserve Phase 3 

Residential Low-Density 91 Detached Residential 

Residential Medium-Density 136 Townhouse and Condominium 

Residential High-Density 212 Back to Back Townhouse 

Institutional/Commercial 273 Commercial 

 
As more information about the building design becomes available, the fire flow requirements 
should be recalculated using the Fire Underwriters Survey. 
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3 Modeling Considerations 

3.1 Water Main Configuration 

The water main network was laid out based on the pipe network layout prepared by David 
Schaeffer Engineering and provided to GeoAdvice on February 28, 2017.  
 

3.2 Pressure Requirements 

As outlined in the Region of Halton Design Guidelines, the generally accepted best practice is to 
design new water distribution systems to operate between 40 psi and 80 psi. The target 
pressure at any point in the distribution system is 45 psi. Pressure requirements are outlined in 
Table 3.1. 
 

Table 3.1: Region of Halton Pressure Requirements 

Demand Condition 

Minimum 
Pressure 

Maximum 
Pressure 

(kPa) (psi) (kPa) (psi) 

Normal Operating Pressure (maximum daily flow) 275 40   

Peak Hour Demand (minimum allowable pressure) 275 40 - - 

Maximum Fixture Pressure (Ontario Building Code) - - 550 80 

Maximum Distribution Pressure (Halton) - - 690 100 

Maximum Day Plus Fire 140 20 - - 

 

3.3 Elevations 

Elevations of the modeled junctions were assigned according to a site grading plan prepared by 
David Schaeffer Engineering and provided to GeoAdvice on February 27, 2017. Modeled node 
elevations were assigned according to center line of road or the closest proposed grade. The 
development is located within Pressure Zone O4 with elevation ranges from 168.8 m to 175.3 
m. 
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3.4 Pipe Characteristics 

Pipe diameter and Hazen-Williams C factors were assigned in the model according to the 
Region of Halton Design Guidelines. Pipe characteristics used for the development are outlined 
in Table 3.2 below. 

 

Table 3.2: Model Pipe Characteristics 

Nominal Diameter 
(mm) 

Hazen Williams 
C-Factor (/) 

150 100 

200 110 

300 120 
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4 Modeling Results 
The proposed water mains within the development were sized to be consistent with the WSP 
report (July 2016) as per David Schaeffer Engineering. The sizes recommended by WSP were 
validated to confirm they satisfy the greater of maximum day plus fire and peak hour demand. 
Modeling was carried out for peak hour and maximum day plus fire flow using InfoWater. The 
proposed water main layout, as well as detailed pipe and junction tables can be found in 
Appendix B. 
 

4.1 System Pressures 

The modeling results indicate that the development can be adequately serviced by the 
proposed water main layout. Modeled service pressures for the development are summarized 
in Table 4.1 below. Detailed modeling results can be found in Appendix C.  
 

Table 4.1: Summary of Pressures (PHD) 

Scenario 
Maximum Pressure 

(psi) 
Average Pressure 

(psi) 
Minimum Pressure 

(psi) 

2016 (3A and 3B) 91 87 82 

2016 (3A, 3B, and 3C) 91 87 82 

2031 (3A, 3B, and 3C) 70 65 60 

 
As outlined in the Region of Halton Design Guidelines, the generally accepted best practice is to 
design new water distribution systems to operate between 40 psi and 80 psi. As such, based on 
the anticipated service pressures, pressure reducing valves may be required for blocks within 
Zone O4 of the development. 
 

4.2 Available Fire Flows 

The minimum allowable pressure under fire flow conditions is 140 kPa (20 psi) at the location of 
the fire. A summary of available fire flows is shown below in the table below. Detailed fire flow 
reports can be found in Appendix D. 
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Table 4.2: Summary of Available Fire Flows (MDD + FF) 

Scenario 
Maximum Available 

Fire Flow (L/s) 
Average Available 

Fire Flow (L/s) 
Minimum Available 

Fire Flow (L/s) 
2016 (3A and 3B) 1,086 583 219 

2016 (3A, 3B, and 3C) 1,091 553 176 

2031 (3A, 3B, and 3C) 932 453 139 

 

4.3 Residual Pressures 

A summary of the residual pressures is shown below in Table 4.3.  
 

Table 4.3: Summary of Residual Pressures (MDD + FF) 

Scenario 
Maximum Residual 

Pressure (psi) 
Average Residual 

Pressure (psi) 
Minimum Residual 

Pressure (psi) 
2016 (3A and 3B) 89 78 43 

2016 (3A, 3B, and 3C) 89 78 43 

2031 (3A, 3B, and 3C) 66 55 20 

 
As shown in Table 4.3, the model predicts that all of the fire flow requirements can be met 
throughout the development with the proposed water main layout shown in Appendix B. 
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5 Conclusions 
The proposed water main network for the Preserve Phase 3 development can deliver all 
domestic and fire flows as per the Ministry of Environment, Region of Halton, and Fire 
Underwriters Criteria as follows: 

 The service pressures are expected to range between 60 psi and 91 psi, which are within 
the Region of Halton guidelines for water distribution systems. 

 All fire flows are achievable for the development (residual pressures exceed 20 psi).  

 Based on the anticipated service pressures exceeding 80 psi, pressure reducing valves 
will be required for buildings in the development. 
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Demand Polygons 

 



Demand Polygon Dwelling Type 
Number of 

Units

Persons per 

Unit               
Population L/c/d L/d L/s

DP-1 Detached Residential 26 3.472 90.3 275 24,825                    0.29 0.65 1.15

DP-2 Detached Residential 35 3.472 121.5 275 33,418                    0.39 0.87 1.55

DP-3 Detached Residential 100 3.472 347.2 275 95,480                    1.11 2.49 4.42

Detached Residential 11 3.472 38.2 275 10,503                    0.12 0.27 0.49

Townhouse 12 2.555 30.7 275 8,432                      0.10 0.22 0.39

Live/Work 6 2.555 15.3 276 4,231                      0.05 0.11 0.20

Condo 110 2.555 281.1 275 77,289                    0.89 2.01 3.58

Detached Residential 25 3.472 86.8 275 23,870                    0.28 0.62 1.11

Condo 0 2.555 0.0 275 -                         0.00 0.00 0.00

Detached Residential 7 3.472 24.3 275 6,684                      0.08 0.17 0.31

Townhouse 108 2.555 275.9 275 75,884                    0.88 1.98 3.51

Condo 62 2.555 158.4 275 43,563                    0.50 1.13 2.02

Detached Residential 72 3.472 250.0 275 68,746                    0.80 1.79 3.18

Townhouse 56 2.555 143.1 275 39,347                    0.46 1.02 1.82

DP-8 Detached Residential 68 3.472 236.1 275 64,926                    0.75 1.69 3.01

DP-9 Detached Residential 48 3.472 166.7 275 45,830                    0.53 1.19 2.12

DP-10 Detached Residential 32 3.472 111.1 275 30,554                    0.35 0.80 1.41

778 2,376.6 653,580                  7.56 17.02 30.26

Demand Polygon Dwelling Type Area (ha) L/ha/d L/d L/s

DP-3 Urban Square 0.3 11,000      3,300                      0.04        0.09               0.09                          

Live/Work 0.13 24,750      3,218                      0.04        0.08               0.08                          

Commercial 0.78 24,750      19,305                    0.22        0.50               0.50                          

DP-10 Open Space 0.076 11,000      836                         0.01        0.02               0.02                          

1.29 26,659                    0.31        0.69               0.69                          

DP-5

DP-7

DP-4

DP-6

Total

Total

DP-4

Average Day Demand Max Day             

2.25 x Avg 

Day (L/s)

Peak Hour                 

2.25 x Avg Day (L/s)

Population Average Day Demand Max Day             

2.25 x Avg 

Day (L/s)

Peak Hour                 

4.0 x Avg Day (L/s)
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Appendix B Modeling Schematics – Pipe and Junction Tables 
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Junction IDs 
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Pipe IDs 
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Pipe Diameters (mm) 

 

 



Model Inputs

ID (Char) From (Char) To (Char) Length (m) Diameter (mm) Roughness (Double) ID (Char) Elevation (m) ADD (L/s)

GA-P02 WCV255614 GA-J-01 222.8 150 100 GA-J-02 169.70 0.19

GA-P03 WFT-PRSV-8 GA-J-02 153.3 300 120 GA-J-03 169.95 0.14

GA-P04 GA-J-02 GA-J-03 66.4 150 100 GA-J-04 170.80 0.14

GA-P05 GA-J-52 GA-J-04 142.5 150 100 GA-J-05 170.50 0.14

GA-P06 WFT-PRSV-12 GA-J-04 72.6 150 100 GA-J-06 170.70 0.14

GA-P07 GA-J-03 GA-J-05 105.1 150 100 GA-J-07 171.07 0.16

GA-P08 GA-J-05 GA-J-06 38.6 150 100 GA-J-08 172.10 0.16

GA-P09 GA-J-04 GA-J-06 77.5 150 100 GA-J-09 172.97 0.29

GA-P10 GA-J-06 GA-J-07 74.6 150 100 GA-J-10 173.00 0.07

GA-P11 GA-J-07 WFT-PRSV-11 152.6 150 100 GA-J-11 171.34 0.14

GA-P12 GA-J-07 GA-J-08 91.5 150 100 GA-J-12 170.90 0.14

GA-P13 GA-J-08 GA-J-44 74.8 200 110 GA-J-13 170.45 0.14

GA-P14 GA-J-08 GA-J-09 70.3 200 110 GA-J-14 170.25 0.19

GA-P15 GA-J-09 GA-J-10 56.3 300 120 GA-J-15 170.75 0.12

GA-P16 GA-J-10 GA-J-11 118.1 300 120 GA-J-16 170.70 0.12

GA-P17 GA-J-11 GA-J-12 50.0 300 120 GA-J-17 170.80 0.12

GA-P18 GA-J-12 GA-J-13 93.2 300 120 GA-J-18 171.78 0.13

GA-P19 GA-J-13 GA-J-14 79.3 300 120 GA-J-19 170.58 0.13

GA-P20 GA-J-12 GA-J-05 71.8 150 100 GA-J-20 172.72 0.13

GA-P21 GA-J-02 GA-J-14 75.3 300 120 GA-J-21 173.67 0.25

GA-P22 GA-J-15 GA-J-16 75.7 150 100 GA-J-22 172.20 0.25

GA-P23 GA-J-16 GA-J-15 9.4 150 100 GA-J-23 171.50 0.25

GA-P24 GA-J-16 GA-J-17 187.7 200 110 GA-J-24 174.50 0.07

GA-P25 GA-J-14 GA-J-17 109.7 200 110 GA-J-25 174.11 0.07

GA-P26 GA-J-17 GA-J-18 133.2 200 110 GA-J-26 173.60 0.07

GA-P27 GA-J-18 GA-J-19 128.1 150 100 GA-J-27 174.93 0.29

GA-P28 GA-J-13 GA-J-19 65.8 150 100 GA-J-28 172.60 0.29

GA-P29 GA-J-18 GA-J-20 78.1 200 110 GA-J-29 174.75 0.29

GA-P30 GA-J-20 GA-J-53 127.6 150 100 GA-J-30 175.33 0.29

GA-P31 GA-J-20 GA-J-21 63.7 200 110 GA-J-31 175.10 0.16

GA-P32 GA-J-21 GA-J-22 75.5 150 100 GA-J-32 174.50 0.16

GA-P33 GA-J-22 GA-J-23 71.9 150 100 GA-J-33 173.85 0.16

GA-P34 GA-J-23 GA-J-11 66.6 150 100 GA-J-34 171.43 0.16

GA-P35 GA-J-21 GA-J-24 174.0 200 110 GA-J-35 171.70 0.16

GA-P36 GA-J-24 GA-J-25 64.1 150 100 GA-J-36 171.99 0.16

GA-P37 GA-J-25 GA-J-22 155.6 150 100 GA-J-38 171.00 0.16

GA-P38 GA-J-26 GA-J-23 134.9 150 100 GA-J-44 171.30 0.16

GA-P39 GA-J-25 GA-J-26 74.6 150 100 GA-J-45 171.10 0.16

GA-P40 GA-J-26 GA-J-10 64.6 150 100 GA-J-46 171.30 0.16

GA-P41 GA-J-24 GA-J-27 60.0 200 110 GA-J-47 171.30 0.16

GA-P42 GA-J-27 GA-J-09 199.8 300 120 GA-J-48 171.30 0.16

GA-P43 GA-J-09 GA-J-28 65.9 200 110 GA-J-49 171.30 0.16

GA-P44 GA-J-28 GA-J-29 200.2 150 100 GA-J-50 173.12 0.16

GA-P45 GA-J-27 GA-J-29 72.9 300 120 GA-J-51 172.35 0.16

GA-P46 GA-J-27 GA-J-30 39.7 300 120 GA-J-52 170.08 0.14

GA-P47 GA-J-29 GA-J-31 95.5 300 120 GA-J-53 170.08 0.13

GA-P48 GA-J-31 GA-J-32 97.6 300 120 WCV255614 168.79 0.29

GA-P49 GA-J-32 GA-J-33 74.1 300 120 WFT301304 172.80 0.00

GA-P50 GA-J-33 WFT301304 34.2 300 120

GA-P51 GA-J-34 GA-J-51 144.4 150 100

GA-P52 GA-J-34 GA-J-35 32.0 200 110

GA-P53 GA-J-35 GA-J-36 71.3 200 110

GA-P54 GA-J-36 GA-J-28 71.7 200 110

GA-P55 GA-J-36 GA-J-31 164.9 150 100

GA-P56 GA-J-35 GA-J-32 121.5 200 110

GA-P57 GA-J-37 GA-J-38 79.8 200 110

GA-P58 GA-J-38 GA-J-34 35.9 200 110

GA-P59 GA-J-50 GA-J-33 123.7 150 100

GA-P61 GA-J-44 GA-J-45 2.1 200 110

GA-P62 GA-J-45 WFT-PRSV-10 69.8 200 110

GA-P63 GA-J-45 GA-J-46 7.6 200 110

GA-P64 GA-J-45 GA-J-47 16.6 200 110

GA-P65 GA-J-44 GA-J-48 7.8 200 110

GA-P66 GA-J-44 GA-J-49 16.3 200 110

GA-P71 GA-J-52 GA-J-03 73.8 150 100

GA-P72 GA-J-19 GA-J-53 75.2 150 100

GA-P73 GA-J-51 GA-J-28 29.4 150 100

GA-P74 GA-J-50 GA-J-54 80.7 150 100
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Peak Hour Demand Modeling Results (2016)

Phase 3A and 3B

ID From Node To Node Length (m) Diameter (mm) Roughness Flow (L/s) Velocity (m/s) Headloss (m) HL/1000 (m/km)

GA-P02 WCV255614 GA-J-01 222.80 150 100 0.03 0.02 0.00 0.01

GA-P03 WFT-PRSV-8 GA-J-02 153.30 300 120 0.61 0.10 0.01 0.05

GA-P04 GA-J-02 GA-J-03 66.42 150 100 0.09 0.06 0.00 0.07

GA-P05 GA-J-52 GA-J-04 142.53 150 100 -0.04 0.02 0.00 0.01

GA-P06 WFT-PRSV-12 GA-J-04 72.62 150 100 0.14 0.09 0.01 0.15

GA-P07 GA-J-03 GA-J-05 105.10 150 100 0.03 0.02 0.00 0.01

GA-P08 GA-J-05 GA-J-06 38.64 150 100 -0.03 0.02 0.00 0.01

GA-P09 GA-J-04 GA-J-06 77.54 150 100 0.06 0.04 0.00 0.03

GA-P10 GA-J-06 GA-J-07 74.62 150 100 -0.02 0.01 0.00 0.00

GA-P11 GA-J-07 WFT-PRSV-11 152.64 150 100 -0.10 0.07 0.01 0.09

GA-P12 GA-J-07 GA-J-08 91.49 150 100 0.04 0.03 0.00 0.01

GA-P13 GA-J-08 GA-J-44 74.78 200 110 -0.08 0.03 0.00 0.01

GA-P14 GA-J-08 GA-J-09 70.27 200 110 0.06 0.02 0.00 0.01

GA-P15 GA-J-09 GA-J-10 56.31 300 120 -0.05 0.01 0.00 0.00

GA-P16 GA-J-10 GA-J-11 118.12 300 120 -0.15 0.02 0.00 0.00

GA-P17 GA-J-11 GA-J-12 49.99 300 120 -0.29 0.05 0.00 0.01

GA-P18 GA-J-12 GA-J-13 93.22 300 120 -0.33 0.05 0.00 0.02

GA-P19 GA-J-13 GA-J-14 79.28 300 120 -0.38 0.06 0.00 0.02

GA-P20 GA-J-12 GA-J-05 71.76 150 100 -0.01 0.01 0.00 0.00

GA-P21 GA-J-02 GA-J-14 75.32 300 120 0.45 0.07 0.00 0.03

GA-P32 GA-J-21 GA-J-22 75.47 150 100 0.01 0.01 0.00 0.00

GA-P33 GA-J-22 GA-J-23 71.87 150 100 -0.04 0.03 0.00 0.01

GA-P34 GA-J-23 GA-J-11 66.62 150 100 -0.10 0.06 0.00 0.07

GA-P35 GA-J-21 GA-J-24 174.01 200 110 -0.10 0.04 0.00 0.02

GA-P36 GA-J-24 GA-J-25 64.08 150 100 0.04 0.03 0.00 0.01

GA-P37 GA-J-25 GA-J-22 155.63 150 100 0.04 0.02 0.00 0.01

GA-P38 GA-J-26 GA-J-23 134.95 150 100 0.03 0.02 0.00 0.01

GA-P39 GA-J-25 GA-J-26 74.59 150 100 -0.02 0.01 0.00 0.00

GA-P40 GA-J-26 GA-J-10 64.62 150 100 -0.08 0.05 0.00 0.05

GA-P41 GA-J-24 GA-J-27 59.95 200 110 -0.16 0.06 0.00 0.04

GA-P42 GA-J-27 GA-J-09 199.84 300 120 -0.07 0.01 0.00 0.00

GA-P43 GA-J-09 GA-J-28 65.87 200 110 -0.06 0.02 0.00 0.01

GA-P44 GA-J-28 GA-J-29 200.18 150 100 -0.02 0.01 0.00 0.00

GA-P45 GA-J-27 GA-J-29 72.90 300 120 -0.29 0.05 0.00 0.01

GA-P46 GA-J-27 GA-J-30 39.72 300 120 0.10 0.02 0.00 0.00

GA-P47 GA-J-29 GA-J-31 95.54 300 120 -0.41 0.07 0.00 0.03

GA-P48 GA-J-31 GA-J-32 97.60 300 120 -0.49 0.08 0.00 0.04

GA-P49 GA-J-32 GA-J-33 74.12 300 120 -0.65 0.11 0.00 0.06

GA-P50 GA-J-33 WFT301304 34.21 300 120 -0.67 0.11 0.00 0.06

GA-P51 GA-J-34 GA-J-51 144.41 150 100 0.06 0.04 0.01 0.03

GA-P52 GA-J-34 GA-J-35 31.96 200 110 0.11 0.04 0.00 0.02

GA-P53 GA-J-35 GA-J-36 71.29 200 110 0.16 0.06 0.00 0.04

GA-P54 GA-J-36 GA-J-28 71.69 200 110 0.13 0.05 0.00 0.03

GA-P55 GA-J-36 GA-J-31 164.90 150 100 -0.03 0.02 0.00 0.01

GA-P56 GA-J-35 GA-J-32 121.54 200 110 -0.10 0.04 0.00 0.02

GA-P57 GA-J-37 GA-J-38 79.77 200 110 0.28 0.10 0.01 0.11

GA-P58 GA-J-38 GA-J-34 35.95 200 110 0.23 0.08 0.00 0.07

GA-P59 GA-J-50 GA-J-33 123.69 150 100 0.03 0.02 0.00 0.01

GA-P61 GA-J-44 GA-J-45 2.12 200 110 -0.23 0.08 0.00 0.08

GA-P62 GA-J-45 WFT-PRSV-10 69.83 200 110 -0.38 0.14 0.01 0.19

GA-P63 GA-J-45 GA-J-46 7.63 200 110 0.05 0.02 0.00 0.00

GA-P64 GA-J-45 GA-J-47 16.56 200 110 0.05 0.02 0.00 0.00

GA-P65 GA-J-44 GA-J-48 7.83 200 110 0.05 0.02 0.00 0.00

GA-P66 GA-J-44 GA-J-49 16.32 200 110 0.05 0.02 0.00 0.00

GA-P71 GA-J-52 GA-J-03 73.83 150 100 -0.01 0.01 0.00 0.00

GA-P73 GA-J-51 GA-J-28 29.44 150 100 0.01 0.01 0.00 0.00

GA-P74 GA-J-50 GA-J-54 80.70 150 100 -0.09 0.06 0.01 0.06



Peak Hour Demand Modeling Results (2016)

Phase 3A and 3B

ID Demand (L/s) Elevation (m) Head (m) Pressure (psi)

GA-J-02 0.77 169.7 233 90

GA-J-03 0.56 170.0 233 90

GA-J-04 0.56 170.8 233 89

GA-J-05 0.56 170.5 233 89

GA-J-06 0.56 170.7 233 89

GA-J-07 0.58 171.1 233 88

GA-J-08 0.58 172.1 233 87

GA-J-09 1.17 173.0 233 85

GA-J-10 0.28 173.0 233 85

GA-J-11 0.56 171.3 233 88

GA-J-12 0.56 170.9 233 88

GA-J-13 0.56 170.5 233 89

GA-J-14 0.77 170.3 233 89

GA-J-21 1.00 173.7 233 84

GA-J-22 1.00 172.2 233 86

GA-J-23 1.00 171.5 233 87

GA-J-24 0.28 174.5 233 83

GA-J-25 0.28 174.1 233 84

GA-J-26 0.28 173.6 233 85

GA-J-27 1.17 174.9 233 83

GA-J-28 1.17 172.6 233 86

GA-J-29 1.17 174.8 233 83

GA-J-30 1.17 175.3 233 82

GA-J-31 0.63 175.1 233 82

GA-J-32 0.63 174.5 233 83

GA-J-33 0.63 173.9 233 84

GA-J-34 0.63 171.4 233 88

GA-J-35 0.63 171.7 233 87

GA-J-36 0.63 172.0 233 87

GA-J-38 0.63 171.0 233 88

GA-J-44 0.58 171.3 233 88

GA-J-45 0.58 171.1 233 88

GA-J-46 0.58 171.3 233 88

GA-J-47 0.58 171.3 233 88

GA-J-48 0.58 171.3 233 88

GA-J-49 0.58 171.3 233 88

GA-J-50 0.63 173.1 233 85

GA-J-51 0.58 172.4 233 86

GA-J-52 0.56 170.1 233 90

WCV255614 1.20 168.8 233 91

WFT301304 0.07 172.8 233 86



Peak Hour Demand Modeling Results (2016)

Phase 3A, 3B and 3C

ID From Node To Node Length (m) Diameter (mm) Roughness Flow (L/s) Velocity (m/s) Headloss (m) HL/1000 (m/km)

GA-P02 WCV255614 GA-J-01 222.80 150 100 0.04 0.03 0.00 0.02

GA-P03 WFT-PRSV-8 GA-J-02 153.30 300 120 0.75 0.12 0.01 0.08

GA-P04 GA-J-02 GA-J-03 66.42 150 100 0.09 0.06 0.00 0.06

GA-P05 GA-J-52 GA-J-04 142.53 150 100 -0.04 0.03 0.00 0.02

GA-P06 WFT-PRSV-12 GA-J-04 72.62 150 100 0.16 0.10 0.01 0.19

GA-P07 GA-J-03 GA-J-05 105.10 150 100 0.03 0.02 0.00 0.01

GA-P08 GA-J-05 GA-J-06 38.64 150 100 -0.05 0.03 0.00 0.02

GA-P09 GA-J-04 GA-J-06 77.54 150 100 0.07 0.04 0.00 0.04

GA-P10 GA-J-06 GA-J-07 74.62 150 100 -0.03 0.02 0.00 0.01

GA-P11 GA-J-07 WFT-PRSV-11 152.64 150 100 -0.12 0.08 0.02 0.10

GA-P12 GA-J-07 GA-J-08 91.49 150 100 0.04 0.02 0.00 0.01

GA-P13 GA-J-08 GA-J-44 74.78 200 110 -0.11 0.04 0.00 0.02

GA-P14 GA-J-08 GA-J-09 70.27 200 110 0.09 0.03 0.00 0.01

GA-P15 GA-J-09 GA-J-10 56.31 300 120 0.08 0.01 0.00 0.00

GA-P16 GA-J-10 GA-J-11 118.12 300 120 -0.02 0.00 0.00 0.00

GA-P17 GA-J-11 GA-J-12 49.99 300 120 -0.17 0.03 0.00 0.00

GA-P18 GA-J-12 GA-J-13 93.22 300 120 -0.18 0.03 0.00 0.01

GA-P19 GA-J-13 GA-J-14 79.28 300 120 -0.33 0.05 0.00 0.02

GA-P20 GA-J-12 GA-J-05 71.76 150 100 -0.03 0.02 0.00 0.01

GA-P21 GA-J-02 GA-J-14 75.32 300 120 0.60 0.10 0.00 0.05

GA-P22 GA-J-15 GA-J-16 75.69 150 100 -0.01 0.01 0.00 0.00

GA-P23 GA-J-16 GA-J-15 9.40 150 100 0.03 0.02 0.00 0.01

GA-P24 GA-J-16 GA-J-17 187.69 200 110 -0.08 0.03 0.00 0.01

GA-P25 GA-J-14 GA-J-17 109.69 200 110 0.20 0.07 0.01 0.06

GA-P26 GA-J-17 GA-J-18 133.18 200 110 0.07 0.03 0.00 0.01

GA-P27 GA-J-18 GA-J-19 128.11 150 100 -0.02 0.01 0.00 0.00

GA-P28 GA-J-13 GA-J-19 65.81 150 100 0.10 0.07 0.01 0.08

GA-P29 GA-J-18 GA-J-20 78.13 200 110 0.05 0.02 0.00 0.00

GA-P30 GA-J-20 GA-J-53 127.61 150 100 0.01 0.01 0.00 0.00

GA-P31 GA-J-20 GA-J-21 63.65 200 110 -0.01 0.00 0.00 0.00

GA-P32 GA-J-21 GA-J-22 75.47 150 100 0.01 0.01 0.00 0.00

GA-P33 GA-J-22 GA-J-23 71.87 150 100 -0.04 0.03 0.00 0.01

GA-P34 GA-J-23 GA-J-11 66.62 150 100 -0.09 0.06 0.00 0.07

GA-P35 GA-J-21 GA-J-24 174.01 200 110 -0.10 0.04 0.00 0.02

GA-P36 GA-J-24 GA-J-25 64.08 150 100 0.04 0.03 0.00 0.02

GA-P37 GA-J-25 GA-J-22 155.63 150 100 0.04 0.03 0.00 0.01

GA-P38 GA-J-26 GA-J-23 134.95 150 100 0.03 0.02 0.00 0.01

GA-P39 GA-J-25 GA-J-26 74.59 150 100 -0.02 0.01 0.00 0.00

GA-P40 GA-J-26 GA-J-10 64.62 150 100 -0.08 0.05 0.00 0.05

GA-P41 GA-J-24 GA-J-27 59.95 200 110 -0.17 0.06 0.00 0.04

GA-P42 GA-J-27 GA-J-09 199.84 300 120 -0.01 0.00 0.00 0.00

GA-P43 GA-J-09 GA-J-28 65.87 200 110 -0.09 0.03 0.00 0.01

GA-P44 GA-J-28 GA-J-29 200.18 150 100 -0.02 0.01 0.00 0.00

GA-P45 GA-J-27 GA-J-29 72.90 300 120 -0.36 0.06 0.00 0.02

GA-P46 GA-J-27 GA-J-30 39.72 300 120 0.10 0.02 0.00 0.00

GA-P47 GA-J-29 GA-J-31 95.54 300 120 -0.48 0.08 0.00 0.04

GA-P48 GA-J-31 GA-J-32 97.60 300 120 -0.56 0.09 0.00 0.05

GA-P49 GA-J-32 GA-J-33 74.12 300 120 -0.73 0.12 0.01 0.08

GA-P50 GA-J-33 WFT301304 34.21 300 120 -0.75 0.12 0.00 0.08

GA-P51 GA-J-34 GA-J-51 144.41 150 100 0.07 0.05 0.01 0.05

GA-P52 GA-J-34 GA-J-35 31.96 200 110 0.12 0.04 0.00 0.02

GA-P53 GA-J-35 GA-J-36 71.29 200 110 0.18 0.07 0.00 0.05

GA-P54 GA-J-36 GA-J-28 71.69 200 110 0.15 0.06 0.00 0.04

GA-P55 GA-J-36 GA-J-31 164.90 150 100 -0.03 0.02 0.00 0.01

GA-P56 GA-J-35 GA-J-32 121.54 200 110 -0.11 0.04 0.00 0.02

GA-P57 GA-J-37 GA-J-38 79.77 200 110 0.30 0.11 0.01 0.13

GA-P58 GA-J-38 GA-J-34 35.95 200 110 0.25 0.09 0.00 0.09

GA-P59 GA-J-50 GA-J-33 123.69 150 100 0.04 0.03 0.00 0.01

GA-P61 GA-J-44 GA-J-45 2.12 200 110 -0.26 0.09 0.00 0.09

GA-P62 GA-J-45 WFT-PRSV-10 69.83 200 110 -0.41 0.15 0.02 0.22

GA-P63 GA-J-45 GA-J-46 7.63 200 110 0.05 0.02 0.00 0.00

GA-P64 GA-J-45 GA-J-47 16.56 200 110 0.05 0.02 0.00 0.00

GA-P65 GA-J-44 GA-J-48 7.83 200 110 0.05 0.02 0.00 0.00

GA-P66 GA-J-44 GA-J-49 16.32 200 110 0.05 0.02 0.00 0.00

GA-P71 GA-J-52 GA-J-03 73.83 150 100 0.00 0.00 0.00 0.00

GA-P72 GA-J-19 GA-J-53 75.20 150 100 0.04 0.02 0.00 0.01

GA-P73 GA-J-51 GA-J-28 29.44 150 100 0.02 0.02 0.00 0.01

GA-P74 GA-J-50 GA-J-54 80.70 150 100 -0.09 0.06 0.01 0.07



Peak Hour Demand Modeling Results (2016)

Phase 3A, 3B and 3C

ID Demand (L/s) Elevation (m) Head (m) Pressure (psi)

GA-J-02 0.77 169.7 233 90

GA-J-03 0.56 170.0 233 90

GA-J-04 0.56 170.8 233 88

GA-J-05 0.56 170.5 233 89

GA-J-06 0.56 170.7 233 89

GA-J-07 0.58 171.1 233 88

GA-J-08 0.58 172.1 233 87

GA-J-09 1.17 173.0 233 85

GA-J-10 0.28 173.0 233 85

GA-J-11 0.56 171.3 233 88

GA-J-12 0.56 170.9 233 88

GA-J-13 0.56 170.5 233 89

GA-J-14 0.77 170.3 233 89

GA-J-15 0.48 170.8 233 89

GA-J-16 0.48 170.7 233 89

GA-J-17 0.48 170.8 233 88

GA-J-18 0.53 171.8 233 87

GA-J-19 0.53 170.6 233 89

GA-J-20 0.53 172.7 233 86

GA-J-21 1.00 173.7 233 84

GA-J-22 1.00 172.2 233 86

GA-J-23 1.00 171.5 233 87

GA-J-24 0.28 174.5 233 83

GA-J-25 0.28 174.1 233 84

GA-J-26 0.28 173.6 233 84

GA-J-27 1.17 174.9 233 83

GA-J-28 1.17 172.6 233 86

GA-J-29 1.17 174.8 233 83

GA-J-30 1.17 175.3 233 82

GA-J-31 0.63 175.1 233 82

GA-J-32 0.63 174.5 233 83

GA-J-33 0.63 173.9 233 84

GA-J-34 0.63 171.4 233 88

GA-J-35 0.63 171.7 233 87

GA-J-36 0.63 172.0 233 87

GA-J-38 0.63 171.0 233 88

GA-J-44 0.58 171.3 233 88

GA-J-45 0.58 171.1 233 88

GA-J-46 0.58 171.3 233 88

GA-J-47 0.58 171.3 233 88

GA-J-48 0.58 171.3 233 88

GA-J-49 0.58 171.3 233 88

GA-J-50 0.63 173.1 233 85

GA-J-51 0.58 172.4 233 86

GA-J-52 0.56 170.1 233 90

GA-J-53 0.53 170.1 233 89

WCV255614 1.20 168.8 233 91

WFT301304 0.07 172.8 233 86



Peak Hour Demand Modeling Results (2031)

Phase 3A, 3B and 3C

ID From Node To Node Length (m) Diameter (mm) Roughness Flow (L/s) Velocity (m/s) Headloss (m) HL/1000 (m/km)

GA-P02 WCV255614 GA-J-01 222.80 150 100 -0.70 0.04 0.01 0.03

GA-P03 WFT-PRSV-8 GA-J-02 153.30 300 120 8.50 0.12 0.01 0.08

GA-P04 GA-J-02 GA-J-03 66.42 150 100 0.94 0.05 0.00 0.05

GA-P05 GA-J-52 GA-J-04 142.53 150 100 -0.57 0.03 0.00 0.02

GA-P06 WFT-PRSV-12 GA-J-04 72.62 150 100 1.93 0.11 0.01 0.20

GA-P07 GA-J-03 GA-J-05 105.10 150 100 0.38 0.02 0.00 0.01

GA-P08 GA-J-05 GA-J-06 38.64 150 100 -0.65 0.04 0.00 0.03

GA-P09 GA-J-04 GA-J-06 77.54 150 100 0.80 0.05 0.00 0.04

GA-P10 GA-J-06 GA-J-07 74.62 150 100 -0.42 0.02 0.00 0.01

GA-P11 GA-J-07 WFT-PRSV-11 152.64 150 100 -1.45 0.08 0.02 0.12

GA-P12 GA-J-07 GA-J-08 91.49 150 100 0.46 0.03 0.00 0.01

GA-P13 GA-J-08 GA-J-44 74.78 200 110 -1.65 0.05 0.00 0.03

GA-P14 GA-J-08 GA-J-09 70.27 200 110 1.52 0.05 0.00 0.03

GA-P15 GA-J-09 GA-J-10 56.31 300 120 0.92 0.01 0.00 0.00

GA-P16 GA-J-10 GA-J-11 118.12 300 120 -0.26 0.00 0.00 0.00

GA-P17 GA-J-11 GA-J-12 49.99 300 120 -1.90 0.03 0.00 0.00

GA-P18 GA-J-12 GA-J-13 93.22 300 120 -1.99 0.03 0.00 0.01

GA-P19 GA-J-13 GA-J-14 79.28 300 120 -3.75 0.05 0.00 0.02

GA-P20 GA-J-12 GA-J-05 71.76 150 100 -0.47 0.03 0.00 0.02

GA-P21 GA-J-02 GA-J-14 75.32 300 120 6.79 0.10 0.00 0.05

GA-P22 GA-J-15 GA-J-16 75.69 150 100 -0.12 0.01 0.00 0.00

GA-P23 GA-J-16 GA-J-15 9.40 150 100 0.36 0.02 0.00 0.01

GA-P24 GA-J-16 GA-J-17 187.69 200 110 -0.96 0.03 0.00 0.01

GA-P25 GA-J-14 GA-J-17 109.69 200 110 2.27 0.07 0.01 0.06

GA-P26 GA-J-17 GA-J-18 133.18 200 110 0.83 0.03 0.00 0.01

GA-P27 GA-J-18 GA-J-19 128.11 150 100 -0.23 0.01 0.00 0.00

GA-P28 GA-J-13 GA-J-19 65.81 150 100 1.19 0.07 0.01 0.08

GA-P29 GA-J-18 GA-J-20 78.13 200 110 0.53 0.02 0.00 0.00

GA-P30 GA-J-20 GA-J-53 127.61 150 100 0.10 0.01 0.00 0.00

GA-P31 GA-J-20 GA-J-21 63.65 200 110 -0.10 0.00 0.00 0.00

GA-P32 GA-J-21 GA-J-22 75.47 150 100 0.10 0.01 0.00 0.00

GA-P33 GA-J-22 GA-J-23 71.87 150 100 -0.46 0.03 0.00 0.01

GA-P34 GA-J-23 GA-J-11 66.62 150 100 -1.08 0.06 0.00 0.07

GA-P35 GA-J-21 GA-J-24 174.01 200 110 -1.20 0.04 0.00 0.02

GA-P36 GA-J-24 GA-J-25 64.08 150 100 0.48 0.03 0.00 0.02

GA-P37 GA-J-25 GA-J-22 155.63 150 100 0.44 0.03 0.00 0.01

GA-P38 GA-J-26 GA-J-23 134.95 150 100 0.38 0.02 0.00 0.01

GA-P39 GA-J-25 GA-J-26 74.59 150 100 -0.24 0.01 0.00 0.00

GA-P40 GA-J-26 GA-J-10 64.62 150 100 -0.90 0.05 0.00 0.05

GA-P41 GA-J-24 GA-J-27 59.95 200 110 -1.95 0.06 0.00 0.04

GA-P42 GA-J-27 GA-J-09 199.84 300 120 -0.47 0.01 0.00 0.00

GA-P43 GA-J-09 GA-J-28 65.87 200 110 -1.04 0.03 0.00 0.01

GA-P44 GA-J-28 GA-J-29 200.18 150 100 -0.14 0.01 0.00 0.00

GA-P45 GA-J-27 GA-J-29 72.90 300 120 -3.81 0.05 0.00 0.02

GA-P46 GA-J-27 GA-J-30 39.72 300 120 1.17 0.02 0.00 0.00

GA-P47 GA-J-29 GA-J-31 95.54 300 120 -5.12 0.07 0.00 0.03

GA-P48 GA-J-31 GA-J-32 97.60 300 120 -5.99 0.08 0.00 0.04

GA-P49 GA-J-32 GA-J-33 74.12 300 120 -7.44 0.11 0.00 0.06

GA-P50 GA-J-33 WFT301304 34.21 300 120 -7.29 0.10 0.00 0.06

GA-P51 GA-J-34 GA-J-51 144.41 150 100 0.90 0.05 0.01 0.05

GA-P52 GA-J-34 GA-J-35 31.96 200 110 1.92 0.06 0.00 0.04

GA-P53 GA-J-35 GA-J-36 71.29 200 110 2.13 0.07 0.00 0.05

GA-P54 GA-J-36 GA-J-28 71.69 200 110 1.74 0.06 0.00 0.03

GA-P55 GA-J-36 GA-J-31 164.90 150 100 -0.24 0.01 0.00 0.00

GA-P56 GA-J-35 GA-J-32 121.54 200 110 -0.83 0.03 0.00 0.01

GA-P57 GA-J-37 GA-J-38 79.77 200 110 4.08 0.13 0.01 0.17

GA-P58 GA-J-38 GA-J-34 35.95 200 110 3.45 0.11 0.00 0.12

GA-P59 GA-J-50 GA-J-33 123.69 150 100 0.78 0.04 0.00 0.04

GA-P61 GA-J-44 GA-J-45 2.12 200 110 -3.40 0.11 0.00 0.12

GA-P62 GA-J-45 WFT-PRSV-10 69.83 200 110 -5.14 0.16 0.02 0.26

GA-P63 GA-J-45 GA-J-46 7.63 200 110 0.58 0.02 0.00 0.00

GA-P64 GA-J-45 GA-J-47 16.56 200 110 0.58 0.02 0.00 0.00

GA-P65 GA-J-44 GA-J-48 7.83 200 110 0.58 0.02 0.00 0.00

GA-P66 GA-J-44 GA-J-49 16.32 200 110 0.58 0.02 0.00 0.00

GA-P71 GA-J-52 GA-J-03 73.83 150 100 0.01 0.00 0.00 0.00

GA-P72 GA-J-19 GA-J-53 75.20 150 100 0.43 0.02 0.00 0.01

GA-P73 GA-J-51 GA-J-28 29.44 150 100 0.32 0.02 0.00 0.01

GA-P74 GA-J-50 GA-J-54 80.70 150 100 -1.40 0.08 0.01 0.11



Peak Hour Demand Modeling Results (2031)

Phase 3A, 3B and 3C

ID Demand (L/s) Elevation (m) Head (m) Pressure (psi)

GA-J-02 0.77 169.7 218 68

GA-J-03 0.56 169.9 218 68

GA-J-04 0.56 170.8 218 67

GA-J-05 0.56 170.5 218 67

GA-J-06 0.56 170.7 218 67

GA-J-07 0.58 171.1 218 66

GA-J-08 0.58 172.1 218 65

GA-J-09 1.17 173.0 218 64

GA-J-10 0.28 173.0 218 64

GA-J-11 0.56 171.3 218 66

GA-J-12 0.56 170.9 218 67

GA-J-13 0.56 170.5 218 67

GA-J-14 0.77 170.2 218 67

GA-J-15 0.48 170.8 218 67

GA-J-16 0.48 170.7 218 67

GA-J-17 0.48 170.8 218 67

GA-J-18 0.53 171.8 218 65

GA-J-19 0.53 170.6 218 67

GA-J-20 0.53 172.7 218 64

GA-J-21 1.00 173.7 218 63

GA-J-22 1.00 172.2 218 65

GA-J-23 1.00 171.5 218 66

GA-J-24 0.28 174.5 218 61

GA-J-25 0.28 174.1 218 62

GA-J-26 0.28 173.6 218 63

GA-J-27 1.17 174.9 218 61

GA-J-28 1.17 172.6 218 64

GA-J-29 1.17 174.8 218 61

GA-J-30 1.17 175.3 218 60

GA-J-31 0.63 175.1 218 61

GA-J-32 0.63 174.5 218 61

GA-J-33 0.63 173.9 218 62

GA-J-34 0.63 171.4 218 66

GA-J-35 0.63 171.7 218 65

GA-J-36 0.63 172.0 218 65

GA-J-38 0.63 171.0 218 66

GA-J-44 0.58 171.3 218 66

GA-J-45 0.58 171.1 218 66

GA-J-46 0.58 171.3 218 66

GA-J-47 0.58 171.3 218 66

GA-J-48 0.58 171.3 218 66

GA-J-49 0.58 171.3 218 66

GA-J-50 0.63 173.1 218 63

GA-J-51 0.58 172.4 218 64

GA-J-52 0.56 170.1 218 68

GA-J-53 0.53 170.1 218 68

WCV255614 1.19 168.8 218 70

WFT301304 0.06 172.8 218 64
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 Residual Pressure (2016) Phase 3A and 3B (MDD + FF) 
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Available Fire Flow at 20 psi (2016) Phase 3A and 3B (MDD + FF) 
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Residual Pressure (2016) Phase 3A, 3B and 3C (MDD + FF) 
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Residual Pressure (2031) Phase 3A, 3B and 3C (MDD + FF) 
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Available Fire Flow at 20 psi (2031) Phase 3A, 3B and 3C (MDD + FF) 

 

 



Fire Flow Modeling Results (2016)

Phase 3A and 3B

ID Static Demand (L/s) Static Pressure (psi) Static Head (m) FF Demand (L/s) Residual Pressure (psi) Available Flow @ 20 psi (L/s)

GA-J-02 0.44 90 233 91 89 922

GA-J-03 0.32 90 233 91 83 328

GA-J-04 0.32 89 233 91 82 332

GA-J-05 0.32 89 233 91 84 377

GA-J-06 0.32 89 233 91 84 369

GA-J-07 0.36 89 233 273 43 342

GA-J-08 0.36 87 233 273 71 599

GA-J-09 0.66 86 233 273 78 901

GA-J-10 0.16 86 233 136 83 859

GA-J-11 0.32 88 233 91 87 848

GA-J-12 0.32 89 233 91 87 849

GA-J-13 0.32 89 233 91 88 831

GA-J-14 0.44 90 233 91 88 853

GA-J-21 0.56 85 233 91 76 276

GA-J-22 0.56 87 233 91 79 292

GA-J-23 0.56 88 233 91 81 331

GA-J-24 0.16 84 233 136 77 451

GA-J-25 0.16 84 233 136 70 306

GA-J-26 0.16 85 233 136 72 328

GA-J-27 0.66 83 233 212 77 807

GA-J-28 0.66 86 233 136 82 624

GA-J-29 0.66 83 233 212 78 818

GA-J-30 0.66 82 233 212 75 691

GA-J-31 0.35 83 233 136 81 851

GA-J-32 0.35 84 233 91 83 952

GA-J-33 0.35 85 233 91 84 1030

GA-J-34 0.35 88 233 136 84 617

GA-J-35 0.35 88 233 136 84 656

GA-J-36 0.35 87 233 136 82 564

GA-J-38 0.35 89 233 136 84 587

GA-J-44 0.36 88 233 273 69 551

GA-J-45 0.36 88 233 273 70 554

GA-J-46 0.36 88 233 273 65 493

GA-J-47 0.36 88 233 212 70 441

GA-J-48 0.36 88 233 273 65 490

GA-J-49 0.36 88 233 212 70 441

GA-J-50 0.35 86 233 91 75 246

GA-J-51 0.36 87 233 136 72 308

GA-J-52 0.32 90 233 91 76 219

WCV255614 0.68 92 233 91 88 477

WFT301304 0.04 86 233 91 85 1086



Fire Flow Modeling Results (2016)

Phase 3A, 3B and 3C

ID Static Demand (L/s) Static Pressure (psi) Static Head (m) FF Demand (L/s) Residual Pressure (psi) Available Flow @ 20 psi (L/s)

GA-J-02 0.44 90 233 91 89 949

GA-J-03 0.32 90 233 91 83 328

GA-J-04 0.32 89 233 91 82 332

GA-J-05 0.32 89 233 91 84 377

GA-J-06 0.32 89 233 91 84 369

GA-J-07 0.36 89 233 273 43 342

GA-J-08 0.36 87 233 273 71 599

GA-J-09 0.66 86 233 273 78 912

GA-J-10 0.16 86 233 136 83 863

GA-J-11 0.32 88 233 91 87 850

GA-J-12 0.32 89 233 91 87 856

GA-J-13 0.32 89 233 91 88 859

GA-J-14 0.44 90 233 91 88 892

GA-J-15 0.27 89 233 91 68 176

GA-J-16 0.27 89 233 91 70 186

GA-J-17 0.27 89 233 91 85 416

GA-J-18 0.30 88 233 91 83 415

GA-J-19 0.30 89 233 91 82 315

GA-J-20 0.30 86 233 91 82 422

GA-J-21 0.56 85 233 91 81 434

GA-J-22 0.56 87 233 91 80 318

GA-J-23 0.56 88 233 91 82 340

GA-J-24 0.16 84 233 136 78 522

GA-J-25 0.16 84 233 136 71 320

GA-J-26 0.16 85 233 136 72 334

GA-J-27 0.66 83 233 212 78 835

GA-J-28 0.66 86 233 136 82 626

GA-J-29 0.66 83 233 212 78 837

GA-J-30 0.66 82 233 212 76 708

GA-J-31 0.35 83 233 136 81 865

GA-J-32 0.35 84 233 91 83 961

GA-J-33 0.35 85 233 91 84 1036

GA-J-34 0.35 88 233 136 84 618

GA-J-35 0.35 88 233 136 84 658

GA-J-36 0.35 87 233 136 82 565

GA-J-38 0.35 89 233 136 84 587

GA-J-44 0.36 88 233 273 69 551

GA-J-45 0.36 88 233 273 70 554

GA-J-46 0.36 88 233 273 65 492

GA-J-47 0.36 88 233 212 70 441

GA-J-48 0.36 88 233 273 65 490

GA-J-49 0.36 88 233 212 70 441

GA-J-50 0.35 86 233 91 75 246

GA-J-51 0.36 87 233 136 72 309

GA-J-52 0.32 90 233 91 76 219

GA-J-53 0.30 90 233 91 76 221

WCV255614 0.68 92 233 91 88 477

WFT301304 0.04 86 233 91 85 1091



Fire Flow Modeling Results (2031)

Phase 3A, 3B and 3C

ID Static Demand (L/s) Static Pressure (psi) Static Head (m) FF Demand (L/s) Residual Pressure (psi) Available Flow @ 20 psi (L/s)

GA-J-02 0.44 73 221 91 66 808

GA-J-03 0.32 72 221 91 60 264

GA-J-04 0.32 71 221 91 59 266

GA-J-05 0.32 71 221 91 61 303

GA-J-06 0.32 71 221 91 61 296

GA-J-07 0.36 71 221 273 20 274

GA-J-08 0.36 69 221 273 48 486

GA-J-09 0.66 68 221 273 55 762

GA-J-10 0.16 68 221 136 59 718

GA-J-11 0.32 70 221 91 64 711

GA-J-12 0.32 71 221 91 64 718

GA-J-13 0.32 72 221 91 65 723

GA-J-14 0.44 72 221 91 65 754

GA-J-15 0.27 71 221 91 45 139

GA-J-16 0.27 71 221 91 47 148

GA-J-17 0.27 71 221 91 61 335

GA-J-18 0.30 70 221 91 60 332

GA-J-19 0.30 71 221 91 59 252

GA-J-20 0.30 68 221 91 59 336

GA-J-21 0.56 67 221 91 58 344

GA-J-22 0.56 69 221 91 57 252

GA-J-23 0.56 70 221 91 59 272

GA-J-24 0.16 66 221 136 54 415

GA-J-25 0.16 66 221 136 47 251

GA-J-26 0.16 67 221 136 48 263

GA-J-27 0.66 65 221 212 54 684

GA-J-28 0.66 68 221 136 58 509

GA-J-29 0.66 65 221 212 55 687

GA-J-30 0.66 65 221 212 52 570

GA-J-31 0.35 65 221 136 57 711

GA-J-32 0.35 66 221 91 59 801

GA-J-33 0.35 67 221 91 61 875

GA-J-34 0.35 70 221 136 60 505

GA-J-35 0.35 70 221 136 60 538

GA-J-36 0.35 69 221 136 58 458

GA-J-38 0.35 71 221 136 60 479

GA-J-44 0.36 70 221 273 46 447

GA-J-45 0.36 71 221 273 47 451

GA-J-46 0.36 70 221 273 42 398

GA-J-47 0.36 70 221 212 47 355

GA-J-48 0.36 70 221 273 42 396

GA-J-49 0.36 70 221 212 47 355

GA-J-50 0.35 68 221 91 52 193

GA-J-51 0.36 69 221 136 48 245

GA-J-52 0.32 72 221 91 53 175

GA-J-53 0.30 72 221 91 53 177

WCV255614 0.67 74 221 91 65 389

WFT301304 0.03 68 221 91 62 932



 

 

 

 

 

 
Attachment 2 – PRESERVE PHASE 3 SUBDIVISION SAN DRAINAGE 

PLAN (DSEL, 2017) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 
 
 
 
 
 
 
 

 

 
Attachment 3 – PRESERVE PHASE 3 SAN DESIGN SHEET (DSEL, 

2017) 
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Attachment 4 – PRESERVE BLOCK 301 SAN DESIGN SHEET (DSEL, 

2026) 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SANITARY SEWER CALCULATION SHEET

FROM TO PHASE AREA UNITS DENSITY DENSITY POP. AREA DENSITY EQUIV. PEAK RES. C / I / I INF. TOTAL DIST DIA SLOPE FLOW CAP

MH MH AREA POP POP. AREA POP FACTOR FLOW FLOW FLOW FLOW (FULL) (RATIO) (FULL) (ACT.)

(Ha) (pp/unit) (pp/Ha) (Ha) (Ha) (pp/Ha) (Ha) (L/s) (L/s) (L/s) (L/s) (m) (mm) (%) (l/s) (%) (m/s) (m/s)

POLLY DRIVE
4090A 4091A 0.24 4 3.80 16 0.24 16 0 0.00 0 4.39 0.17  0.07 0.24 41.0 200 1.00 32.80 0.01 1.04 0.30
4091A Ex. 409A 0.17 2 3.80 8 0.41 24 0 0.00 0 4.37 0.26  0.11 0.38 13.0 200 1.00 32.80 0.01 1.04 0.35

DESIGN PARAMETERS
Detached = 95 PPHa 3.80 Ppu Average Daily Flow = 215.00 L/p/da
Semi = 165 PPHa 3.80 Ppu Average Non-Res Daily Flow = 185.00 L/p/da
Townhouse = 260 PPHa 2.90 Ppu Inf = 0.28 L/s/Ha
Stacked Townhouse = 420 PPHa 2.90 Ppu
Condo 600 PPHa 1.70 Ppu Nconc = 0.013
Park/Institutional = 50 PPHa NPvc = 0.013 Project No.: Date: Sheet No. 1
Commercial = 105 PPHa   of 1

LOCATION RESIDENTIAL COMMERCIAL/INTITUTIONAL/INDUSTRIAL DESIGN FLOW PIPE

STREET CUMULATIVE CUMULATIVE VELOCITY

PRESERVE BLOCK 301

TOWN OF OAKVILLE

Jul 202621-1227



 
 
 
 
 
 
 
 

 

 
Attachment 5 – PRESERVE PHASE 3 SUBDIVISION STM DRAIANGE 

PLAN (DSEL, 2017) 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 
 
 
 
 
 
 

 

 
Attachment 6 – SWM IMPACT OF PROPOSED BLOCK 301 DESIGN 

(JFSA, 2026) 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Phase 3 of the Preserve Lands - Impact of Proposed Block 301 Design 
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JFSA Canada Inc.  
52 Springbrook Drive,  
Ottawa, ON  K2S 1B9 
T 613-836-3884   F 613-836-0332    

jfsa.com 
  

May 04, 2026  Project Number: 643 
 
David Schaeffer Engineering Ltd. 
600 Alden Road, Suite 606 
Markham, ON 
L3R 0E7 
 
Attention:  Brian Betts, P.Eng 

Subject:  Phase 3 of the Preserve Lands - Impact of Proposed Block 301 Design 

Introduction 
 
As requested by your office, we have evaluated, based on the available information as 
described below, the impact of the latest proposed design for Block 301 on the Stormwater 
Management (SWM) measures documented in the August 2017 Stormwater Management 
Report for Phase 3 of the Preserve Lands, the May 2017 Design Brief for Stormwater 
Management Pond 10 for Phase 3 of the Preserve Lands, and the May 2017 Design Brief 
for Stormwater Management Pond 13 for Phase 3 of the Preserve Lands (and November 
1, 2017 Addendum for the as-built ponds).  
 
Note that this memo follows the May 29, 2023 Phase 3 of the Preserve Lands / Impact of 
Proposed Neighbourhood Centre Block 300 Design memo, which included updated 
drainage areas and operating characteristics for Ponds 10 and 13, evaluated in reference to 
the May 2017 Design Briefs (and November 1, 2017 Addendums for the as-built ponds).  
 
The proposed drainage plan for Block 301 and surrounding areas is presented in Attachment 
A. Other drainage areas to Ponds 10 and 13 are as modelled in the May 2023 Block 300 
memo. Block 301 is located in Phase 3 of the Preserve Lands, north of Polly Drive and east of 
Carding Mill Trail. Block 301 has a drainage area of 0.41 ha at 71% imperviousness. 
 
0.070 ha of Block 301 drains directly overland to Carding Mill Trail and Polly Drive and 
ultimately to Pond 10, with no minor system capture within Block 301. Similarly, 0.338 ha of 
Block 301 drains directly overland to Polly Drive and ultimately to Pond 13, with no minor 
system capture within Block 301.  
 
Quality, erosion and quantity control treatment for Block 301 is provided by SWM Pond 13, 
which discharges to Munn’s Creek, and by SWM Pond 10, which discharges to Shannon’s 
Creek.  
 
For comparison, Block 301 was modelled in the August 2017 SWM Report at 99% 
imperviousness, with on-site minor system capture to MH 402 (and ultimately to Pond 13) 
limited to the 5-year Rational Method flow (0.117 m3/s total), and excess major system flows 
draining directly overland to Pond 13. 
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The DDSWMM / SWMHYMO / XPSWMM models submitted with the May 2023 Block 300 
memo were updated to reflect the latest design of Block 301, and assess the impact on the 
performance of the downstream major and minor systems within the Preserve lands. As the 
drainage areas and percent imperviousness to Pond 13 have not increased from the May 2023 
Block 300 memo, it may be concluded that the latest proposed design of Block 301 will not 
have a negative impact on the operation of Pond 13. The impact of the added 0.070 ha of 
drainage area from Block 301 to Pond 10 is assessed below.  

Major System Performance 
 
Within Block 301 and in the surrounding subdivision, the depth of water at the gutter will not 
exceed the maximum allowable value of 30 cm during the 100-year Chicago storm (refer to 
Calculation Sheet C-1A of Attachment C, where the calculated maximum was 17.3 cm). 
Furthermore, it was determined that, for the 100-year storm and for all major system segments, 
the product of the depth of water (m) at the gutter multiplied by the velocity of flow (m/s) will 
not exceed the maximum allowable 0.65 m2/s (refer to Calculation Sheet C-1A of Attachment 
C, where the calculated maximum was 0.224 m2/s). 
 
The maximum 100-year results for a critical location within the subdivision, on Lane 174 where 
the 6.0 m wide road slopes to one side (i.e. no road crown), are presented in Calculation 
Sheet C-1B of Attachment C. As presented in Calculation Sheet C-1B of Attachment C, 
flow depth and depth x velocity requirements are also satisfied at this location (14.7 cm and 
0.210 m2/s calculated maximums). 
 
The curb cuts and downstream overland flow routes to Ponds 10 and 13 are sufficiently sized 
to convey the updated 100-year flows to the ponds, as shown in Calculation Sheets C-2A to 
C-2E of Attachment C. 
 
A 100-year intake is located on Carding Mill Trail downstream of a portion of Block 301 draining 
overland to the road, just north of the intersection of Carding Mill Trail with North Park 
Boulevard. The 100-year intake is required as per the August 2017 SWM Report due to 
grading constraints, as the spill elevation for the low point at this location is 30 cm above the 
catchbasin grate elevation. As shown in Calculation Sheet C-3A of Attachment C the 
catchbasin grates and lead pipes are sufficient to safely capture the 100-year flows at these 
locations, even under 40% blockage of catchbasin grates. 

Minor System Performance 
 
To provide flexibility for the mechanical design on Block 300 in the May 2023 memo (and Block 
299 per the September 20, 2021 Phase 3 of the Preserve Lands / Impact of Proposed 
Condo Block 299 Design memo), a sensitivity test of 100-year minor system capture on the 
0.63 ha area of Block 300 and 0.50 ha area of Block 299 serviced by internal storm networks 
was considered. This scenario would be more critical for the minor system hydraulic gradeline 
analysis, and has been carried forward in the current analysis to account for any uncertainty 
associated with the on-site minor system capture rates.  
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The minor system was analyzed for both free outfall and restrictive downstream conditions. 
Restrictive downstream conditions for Pond 10 were set at 166.25 m as per the Regional water 
level at Shannon’s Creek cross-section 3800, as per the January 2016 Hydraulic Analysis of 
Shannon’s Creek North of Dundas Street. As this water level is below the permanent pool 
elevation, Pond 10 was modelled under free outfall conditions only. Restrictive downstream 
conditions for Pond 13 were set at 167.37 m as per the Regional water level at Munn’s Creek 
cross-section 6749, as per the March 2016 Hydraulic Analysis of Munn’s Creek North of 
Dundas Street.  
 
An XPSWMM model schematic and hydraulic simulation results are presented in Attachment 
B for the 100-year 24-hour Chicago storm. The 100-year flow will surcharge most parts of the 
minor system; however, for this analysis this is not critical since residential units with 
basements will be protected by sump pumps.  
 
It may therefore be concluded based on the information available that the latest proposed 
design for Block 301 does not have a negative impact on the performance of the major and 
minor system for the downstream subdivision, as per the August 2017 Stormwater 
Management Report for Phase 3 of the Preserve Lands. 
  
As noted previously, the latest proposed design for Block 301 does not have a negative impact 
on the performance of Pond 13, as the drainage area and imperviousness has not increased 
from the May 2023 Block 300 memo. The performance of Pond 10 with the added 0.070 ha 
contribution from Block 301 is presented below.  

Pond 10 Performance 
 
The operation of the SWM Facility was analyzed using the updated DDSWMM / SWMHYMO / 
XPSWMM models for the 2- to 100-year 24-hour Chicago design storms and the Regional 
event, in accordance with the May 2017 Design Brief and November 1, 2017 Addendum. 
Note that no changes to the pond design have been made in the model subsequent to the 
November 1, 2017 Addendum. The operating characteristics of the SWM Facility are 
summarized below in Table 2 for free outfall conditions. 
 

Table 1: Summary of SWM Facility 10 Operating Characteristics (Free Outfall Conditions) 

Pond Pond Lower Upper Allowable  Pond Volume  

Component Inflow (1) Elevation Elevation Release Rate (2) Release Rate Used (3) 

  (m3/s) (m) (m) (m3/s) (m3/s) (m3) 
Permanent Pool  N/A 164.800 166.330 N/A N/A 9671 
Quality Control N/A 166.330 166.434 N/A 0.014 1287 

Extended Detention N/A 166.434 166.510 N/A 0.021 2045 
2yr/24hr Chicago 2.998 166.330 166.855 0.159 0.104 5701 
5yr/24hr Chicago 4.644 166.855 167.043 0.254 0.185 7839 

10yr/24hr Chicago 5.704 167.043 167.167 0.318 0.250 9287 
25yr/24hr Chicago 7.554 167.167 167.334 0.413 0.333 11306 
50yr/24hr Chicago 8.837 167.334 167.458 0.476 0.387 12851 

100yr/24hr Chicago 10.014 167.458 167.575 0.508 0.430 14335 
Regional 4.047 167.575 168.831 1.429 1.221 32319 

 (1) Pond inflow taken as a direct summation of major and minor flows to pond. 
(2) Refer to Tables D-1, D-2 and D-8 of Attachment D for target release rates and volumes. 
(3) Volumes are active storage only for all SWM facility components except the permanent pool. 
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With the as-built pond controls presented in Table D-5 of Attachment D, the above DDSWMM 
/ SWMHYMO / XPSWMM results show that the actual provided release rates meet the targets 
established in the May 2017 Design Brief. Note that the maximum Regional water level in the 
pond is 168.831 m; 3.1 cm higher than that reported in the November 1, 2017 Addendum. A 
0.3 m freeboard above this Regional pond level is provided to the top of berm around the pond 
and to all adjacent lots.  
 
The SWM facility has been equipped with two sediment forebays in order to improve the 
pollutant removal by allowing the larger particles to settle out prior to entering the main cell of 
the SWM facility. Calculations for the minimum dispersion length, settling length and average 
velocity have been included in Calculation Sheets D-2 and D-3 of Attachment D. The 
forebays have minimum length to width ratios of 2:1, and the total forebay area does not 
exceed one third of the permanent pool area, in accordance with the requirements of the 
SWMP Design Manual. The average velocity of 0.17 m/s in the east forebay does not quite 
meet the average velocity requirement of 0.15 m/s for the 10-year design storm; however, this 
is consistent with the approved May 2017 Design Brief and November 1, 2017 Addendum, 
and no changes to the forebay design are proposed.  
 
The SWM facility has a permanent pool volume of 9,671 m3, which is greater than the minimum 
permanent pool volume of 4,012 m3 required by the SWMP Design Manual for enhanced 
protection for a wet pond for the 32.170 ha drainage area at 45% imperviousness, as calculated 
in Tables D-1 and D-2 of Attachment D.  
 
The required quality control volume of 1,287 m3 (40 m3/ha) for the 32.170 ha drainage area is 
contained within the extended detention volume at an elevation of 166.434 m, as calculated in 
Tables D-1 to D-4 of Attachment D. The provided extended detention volume of 2,045 m3 
exceeds the required volume of 1,287 m3. 
 
In the event of a blockage or a storm greater than the Regional event, a 6.0 m wide emergency 
overflow weir has been provided for the pond at a crest elevation of 169.15 m. Assuming 100% 
blockage of the quality and quantity controls at the drop inlet structure, the maximum Regional 
water level in the pond is 169.531 m. The elevations of the top of berm and all lots adjacent to 
the pond are above this Regional pond level, and thus the water is contained within the pond 
and no homes will be flooded.  
 
The 6.0 m wide emergency spillway downstream of the emergency overflow weir would convey 
the 2.226 m3/s Regional outflow over the weir under 100% blockage at a flow depth of 22.4 cm 
and a velocity of 1.66 m/s for a 2.0% slope, and a flow depth of 9.5 cm and a velocity of 
3.92 m/s for a 33.3% slope. Calculations are provided in Calculation Sheet D-1 of Attachment 
D. 
 
Yours truly, 
JFSA Canada Inc.  

 
Laura Pipkins, P.Eng. 
Senior Water Resources Engineer 
 
cc: J.F Sabourin, M.Eng, P.Eng 
Director of Water Resources Projects 
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Attachment A
Major System Drainage Plan
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Attachment B
XPSWMM Model Schematic

Pipe Data and Hydraulic Simulation Results

 



Figure B-1: XPSWMM MODEL SCHEMATIC



Table B-1: Pipe Data and Hydraulic Simulation Results for the 100-Year, 24-Hour Chicago Storm (Free Outfall Conditions)
U/S D/S U/S D/S Pipe Dia. Pipe Pipe n U/S MH D/S MH Design Design Peak Peak / Surcharge Time Max. Max. Freeboard

MH MH Invert Invert / Height Length Slope Cover Cover Vel. Flow Pipe Design U/S to U/S D/S U/S HGL and 

Elev. Elev. Flow Flow (1) Peak HGL HGL MH Cover

(m) (m) (mm) (m) (%) (m) (m) (m/s) (m3/s) (m3/s) (m) (h) (m) (m) (m)

31 32 168.316 166.404 300 76.5 2.5 0.013 170.472 168.817 2.163 0.153 0.08 0.5 -0.143 7.950 168.473 166.561 1.999

32 33 166.329 165.570 375 33.0 2.3 0.013 168.817 168.143 2.408 0.266 0.18 0.7 -0.143 7.950 166.561 165.801 2.256

200 205 167.989 167.787 450 67.5 0.3 0.013 170.673 170.525 0.982 0.156 0.17 1.1 1.807 7.950 170.246 170.000 0.427

200 S200 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 7.950 N/A N/A N/A

201 202 169.302 168.964 375 67.5 0.5 0.013 171.796 171.457 1.123 0.124 0.17 1.4 1.948 7.883 171.625 171.152 0.171

201 S201 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.15 N/A N/A 7.933 N/A N/A N/A

202 204 168.889 168.389 450 100.0 0.5 0.013 171.457 170.957 1.268 0.202 0.18 0.9 1.813 7.900 171.152 170.863 0.305

202 S202 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.04 N/A N/A 7.933 N/A N/A N/A

204 205 168.314 167.712 525 120.5 0.5 0.013 170.957 170.525 1.405 0.304 0.45 1.5 2.024 7.900 170.863 170.000 0.094

204 S204 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.21 N/A N/A 7.933 N/A N/A N/A

205 545 167.474 166.961 750 116.5 0.4 0.013 170.525 169.711 1.672 0.738 1.03 1.4 1.776 7.933 170.000 168.746 0.525

205 S205 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 0.000 N/A N/A N/A

250 200 168.411 168.069 375 68.5 0.5 0.013 170.448 170.673 1.123 0.124 0.12 0.9 1.616 7.883 170.402 170.246 0.046

251 250 168.544 168.486 300 11.5 0.5 0.013 170.542 170.448 0.967 0.068 -0.16 -2.4 1.263 7.933 170.107 170.402 0.435

252 251 168.726 168.594 300 26.5 0.5 0.013 170.696 170.542 0.967 0.068 -0.16 -2.4 0.523 7.933 169.549 170.107 1.147

252 548 168.622 167.614 300 56.0 1.8 0.013 170.696 169.806 1.835 0.130 0.13 1.0 0.627 7.950 169.549 168.503 1.147

300 420 170.512 169.537 300 39.0 2.5 0.013 173.052 172.400 2.163 0.153 0.03 0.2 1.411 8.100 172.223 172.211 0.829

300 S300 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 0.000 N/A N/A N/A

301 303 168.397 168.079 525 127.0 0.3 0.013 170.717 170.856 0.993 0.215 0.25 1.1 1.479 7.933 170.401 169.932 0.316

301 S301 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.03 N/A N/A 7.933 N/A N/A N/A

303 421 167.854 167.789 750 26.0 0.3 0.013 170.856 170.666 1.260 0.557 0.71 1.3 1.328 7.917 169.932 169.818 0.924

305 439 168.867 168.799 300 13.5 0.5 0.013 170.779 170.882 0.967 0.068 0.13 1.9 0.373 7.933 169.540 169.069 1.239

401 402 172.911 172.416 300 70.0 1.0 0.013 175.511 175.031 1.368 0.097 0.07 0.7 1.904 7.933 175.115 174.759 0.396

401 S401 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 7.933 N/A N/A N/A

402 403 172.266 172.182 450 10.5 0.8 0.013 175.031 174.917 1.603 0.255 0.28 1.1 2.043 7.933 174.759 174.585 0.272

402 S402 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.06 N/A N/A 7.933 N/A N/A N/A

403 404 172.107 171.229 525 97.5 0.9 0.013 174.917 173.967 1.885 0.408 0.38 0.9 1.953 7.933 174.585 173.841 0.332

403 S403 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.03 N/A N/A 7.933 N/A N/A N/A

404 405 171.170 170.048 525 93.5 1.2 0.013 173.967 172.627 2.176 0.471 0.60 1.3 2.146 7.933 173.841 171.938 0.126

404 S404 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.18 N/A N/A 7.933 N/A N/A N/A

405 407 169.968 169.461 600 72.5 0.7 0.013 172.627 172.336 1.817 0.514 0.62 1.2 1.370 7.933 171.938 171.373 0.689

406 407 170.796 169.611 450 79.0 1.5 0.013 173.548 172.336 2.196 0.349 0.47 1.3 2.183 7.917 173.429 171.373 0.119

406 S406 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.18 N/A N/A 7.933 N/A N/A N/A

407 409 169.236 168.998 825 59.5 0.4 0.013 172.336 171.591 1.698 0.908 1.38 1.5 1.312 7.933 171.373 170.740 0.963

407 S407 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 0.000 N/A N/A N/A

408 409 169.227 168.823 1050 47.5 0.9 0.013 172.897 171.591 2.907 2.518 2.37 0.9 0.851 8.017 171.128 170.740 1.769

409 412 168.773 168.261 1050 32.0 1.6 0.013 171.591 171.364 3.989 3.454 3.51 1.0 0.917 8.017 170.740 170.183 0.851

410 411 169.737 169.149 300 53.5 1.1 0.013 171.873 171.292 1.435 0.101 0.04 0.4 0.542 7.917 170.579 170.549 1.294

411 412 168.999 168.684 300 9.5 3.5 0.013 171.292 171.364 2.559 0.181 0.14 0.8 1.250 7.950 170.549 170.183 0.743



Table B-1: Pipe Data and Hydraulic Simulation Results for the 100-Year, 24-Hour Chicago Storm (Free Outfall Conditions)
U/S D/S U/S D/S Pipe Dia. Pipe Pipe n U/S MH D/S MH Design Design Peak Peak / Surcharge Time Max. Max. Freeboard

MH MH Invert Invert / Height Length Slope Cover Cover Vel. Flow Pipe Design U/S to U/S D/S U/S HGL and 

Elev. Elev. Flow Flow (1) Peak HGL HGL MH Cover

(m) (m) (mm) (m) (%) (m) (m) (m/s) (m3/s) (m3/s) (m) (h) (m) (m) (m)

412 4120 168.211 167.875 1050 21.0 1.6 0.013 171.364 171.081 3.989 3.454 3.69 1.1 0.922 8.017 170.183 169.441 1.181

413 416 172.211 171.158 825 54.0 2.0 0.013 174.090 173.865 3.750 2.004 2.12 1.1 2.127 8.017 175.163 172.968 N/A

414 415 172.756 171.156 300 80.0 2.0 0.013 175.071 174.565 1.935 0.137 0.14 1.0 -0.035 7.950 173.021 172.020 2.050

415 4161 171.076 170.838 300 9.5 2.5 0.013 174.565 174.263 2.163 0.153 0.14 0.9 0.644 7.950 172.020 171.887 2.545

416 4160 171.008 170.383 975 62.5 1.0 0.013 173.865 174.436 3.002 2.241 2.15 1.0 0.985 8.017 172.968 172.226 0.897

417 418 171.443 171.203 375 48.0 0.5 0.013 173.908 173.672 1.123 0.124 0.08 0.6 1.718 7.950 173.536 173.407 0.372

417 S417 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 7.933 N/A N/A N/A

418 419 171.153 170.678 375 47.5 1.0 0.013 173.672 173.380 1.587 0.175 0.11 0.6 1.879 8.133 173.407 173.320 0.265

418 S418 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.07 N/A N/A 7.933 N/A N/A N/A

419 420 170.628 169.467 375 64.5 1.8 0.013 173.380 172.400 2.130 0.235 0.27 1.1 2.317 8.083 173.320 172.211 0.060

419 S419 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.25 N/A N/A 7.933 N/A N/A N/A

420 303 169.387 168.154 450 68.5 1.8 0.013 172.400 170.856 2.405 0.383 0.49 1.3 2.374 7.917 172.211 169.932 0.189

420 S420 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.12 N/A N/A 7.933 N/A N/A N/A

421 422 167.769 167.640 750 43.0 0.3 0.013 170.666 170.809 1.380 0.610 1.35 2.2 1.299 7.933 169.818 169.076 0.848

422 423 167.590 167.550 750 13.5 0.3 0.013 170.809 170.948 1.380 0.610 1.35 2.2 0.737 7.933 169.077 168.808 1.732

423 424 167.175 167.077 1500 28.0 0.4 0.013 170.948 171.000 2.367 4.182 4.77 1.1 0.133 8.000 168.808 168.564 2.140

424 Pond13 167.077 167.040 1500 10.5 0.4 0.013 171.000 171.000 2.367 4.182 4.77 1.1 -0.013 8.000 168.564 168.561 2.436

427 428 171.694 170.421 300 67.0 1.9 0.013 173.914 173.326 1.886 0.133 0.07 0.5 1.609 7.900 173.603 173.238 0.311

427 S427 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.04 N/A N/A 7.933 N/A N/A N/A

428 431 170.341 170.075 375 35.5 0.8 0.013 173.326 173.299 1.375 0.152 0.26 1.7 2.522 7.883 173.238 172.982 0.088

428 S428 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.23 N/A N/A 7.933 N/A N/A N/A

429 430 171.830 171.132 375 63.5 1.1 0.013 174.426 173.728 1.665 0.184 0.11 0.6 1.428 7.933 173.633 173.381 0.793

429 S429 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 0.000 N/A N/A N/A

430 431 171.112 170.075 375 61.0 1.7 0.013 173.728 173.299 2.070 0.229 0.13 0.6 1.894 7.933 173.381 172.982 0.347

430 S430 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.02 N/A N/A 7.933 N/A N/A N/A

431 433 169.922 169.676 525 31.5 0.8 0.013 173.299 173.078 1.755 0.380 0.37 1.0 2.535 8.050 172.982 172.823 0.317

431 S431 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.04 N/A N/A 7.933 N/A N/A N/A

432 433 171.724 169.881 300 97.0 1.9 0.013 174.172 173.078 1.886 0.133 0.10 0.7 1.800 7.933 173.824 172.823 0.348

432 S432 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.02 N/A N/A 7.933 N/A N/A N/A

433 434 169.656 169.355 525 21.5 1.4 0.013 173.078 172.525 2.351 0.509 0.67 1.3 2.642 8.000 172.823 171.856 0.255

433 S433 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.07 N/A N/A 7.933 N/A N/A N/A

434 435 169.275 168.911 525 26.0 1.4 0.013 172.525 172.325 2.351 0.509 0.67 1.3 2.056 8.000 171.856 171.285 0.669

435 436 168.861 168.726 525 9.0 1.5 0.013 172.325 172.554 2.433 0.527 0.81 1.5 1.899 7.933 171.285 170.909 1.040

436 4360 168.676 168.174 525 33.5 1.5 0.013 172.554 171.778 2.433 0.527 0.80 1.5 1.708 7.933 170.909 169.669 1.645

437 438 169.721 169.037 375 76.0 0.9 0.013 172.072 171.193 1.506 0.166 0.24 1.4 0.696 7.950 170.792 169.399 1.280

438 439 168.587 168.279 825 61.5 0.5 0.013 171.193 170.882 1.899 1.015 0.85 0.8 -0.013 7.950 169.399 168.994 1.794

439 440 168.199 167.965 900 52.0 0.5 0.013 170.882 170.617 1.909 1.214 0.98 0.8 -0.105 7.950 168.994 168.634 1.888

440 441 167.869 167.601 900 67.0 0.4 0.013 170.617 170.881 1.800 1.145 0.95 0.8 -0.135 7.967 168.634 168.562 1.983

441 442 167.531 167.351 900 36.0 0.5 0.013 170.881 171.000 2.012 1.280 1.22 1.0 0.131 7.967 168.562 168.562 2.319



Table B-1: Pipe Data and Hydraulic Simulation Results for the 100-Year, 24-Hour Chicago Storm (Free Outfall Conditions)
U/S D/S U/S D/S Pipe Dia. Pipe Pipe n U/S MH D/S MH Design Design Peak Peak / Surcharge Time Max. Max. Freeboard

MH MH Invert Invert / Height Length Slope Cover Cover Vel. Flow Pipe Design U/S to U/S D/S U/S HGL and 

Elev. Elev. Flow Flow (1) Peak HGL HGL MH Cover

(m) (m) (mm) (m) (%) (m) (m) (m/s) (m3/s) (m3/s) (m) (h) (m) (m) (m)

442 Pond13 167.051 167.030 1200 8.5 0.3 0.013 171.000 171.000 1.724 1.949 2.00 1.0 0.310 7.967 168.561 168.561 2.439

500 501 168.241 167.710 450 59.0 0.9 0.013 171.689 170.837 1.701 0.270 0.10 0.4 -0.229 8.033 168.462 168.317 3.227

501 502 167.660 166.666 450 71.0 1.4 0.013 170.837 169.650 2.121 0.337 0.33 1.0 0.207 7.983 168.317 167.581 2.520

502 Pond10 166.586 166.320 450 20.5 1.3 0.013 169.650 169.650 2.044 0.325 0.33 1.0 0.545 7.967 167.581 167.575 2.069

503 500 168.723 168.291 450 86.5 0.5 0.013 170.806 171.689 1.268 0.202 0.08 0.4 -0.255 8.050 168.918 168.484 1.888

505 531 168.277 167.777 525 100.0 0.5 0.013 171.063 170.173 1.405 0.304 0.42 1.4 1.725 7.917 170.527 169.720 0.536

505 S505 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 0.000 N/A N/A N/A

506 507 172.543 172.371 450 30.5 0.4 0.013 175.578 174.928 1.134 0.180 0.33 1.8 2.261 8.000 175.254 174.625 0.324

506 S506 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.03 N/A N/A 8.017 N/A N/A N/A

507 508 172.291 172.102 450 31.5 0.6 0.013 174.928 174.689 1.389 0.221 0.34 1.6 1.884 8.000 174.625 174.182 0.303

508 509 172.027 171.632 525 79.0 0.5 0.013 174.689 174.232 1.405 0.304 0.43 1.4 1.630 8.000 174.182 173.431 0.507

509 510 171.257 170.195 900 125.0 0.9 0.013 174.232 173.626 2.624 1.669 1.50 0.9 1.274 8.017 173.431 172.545 0.801

510 511 170.141 169.591 900 55.0 1.0 0.013 173.626 172.917 2.846 1.810 1.53 0.8 1.504 8.033 172.545 172.131 1.081

511 512 169.504 168.669 900 79.5 1.1 0.013 172.917 171.893 2.916 1.855 1.62 0.9 1.727 8.017 172.131 171.406 0.786

512 514 168.519 168.477 1050 8.5 0.5 0.013 171.893 171.582 2.230 1.931 1.66 0.9 1.837 8.033 171.406 171.302 0.487

513 5130 169.437 169.287 300 30.0 0.5 0.013 171.762 171.689 0.967 0.068 0.09 1.3 1.712 7.967 171.449 171.393 0.313

513 S513 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.03 N/A N/A 8.000 N/A N/A N/A

514 518 168.427 167.803 1050 113.5 0.6 0.013 171.582 170.871 2.339 2.025 1.89 0.9 1.825 8.017 171.302 170.748 0.280

515 516 170.051 168.633 375 94.5 1.5 0.013 172.602 171.402 1.944 0.215 0.19 0.9 1.867 7.933 172.293 171.222 0.309

515 S515 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.04 N/A N/A 7.933 N/A N/A N/A

516 517 168.583 168.455 375 8.5 1.5 0.013 171.402 171.306 1.944 0.215 0.13 0.6 2.264 8.083 171.222 171.194 0.180

516 S516 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.12 N/A N/A 7.933 N/A N/A N/A

517 518 168.305 168.000 525 61.0 0.5 0.013 171.306 170.871 1.405 0.304 0.54 1.8 2.364 7.917 171.194 170.748 0.112

517 S517 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.18 N/A N/A 7.967 N/A N/A N/A

518 5180 167.653 167.448 1200 58.5 0.4 0.013 170.871 170.666 2.039 2.307 2.13 0.9 1.895 8.067 170.748 170.539 0.123

518 S518 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.19 N/A N/A 8.000 N/A N/A N/A

519 520 172.081 170.954 300 80.5 1.4 0.013 174.504 173.978 1.619 0.114 0.08 0.7 1.792 7.950 174.173 173.704 0.331

519 S519 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.02 N/A N/A 7.950 N/A N/A N/A

520 521 170.879 170.119 375 76.0 1.0 0.013 173.978 172.956 1.587 0.175 0.22 1.2 2.449 7.983 173.703 172.480 0.275

520 S520 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.06 N/A N/A 7.950 N/A N/A N/A

521 526 170.039 168.862 450 107.0 1.1 0.013 172.956 171.356 1.880 0.299 0.32 1.1 1.991 7.950 172.480 171.306 0.476

522 523 170.494 169.684 450 81.0 1.0 0.013 173.257 172.509 1.793 0.285 0.38 1.3 2.090 7.900 173.034 172.091 0.223

522 S522 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.31 N/A N/A 7.933 N/A N/A N/A

523 525 169.604 169.172 525 72.0 0.6 0.013 172.509 171.932 1.539 0.333 0.35 1.1 1.962 7.900 172.091 171.735 0.418

523 S523 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 7.950 N/A N/A N/A

524 525 170.672 169.322 375 100.0 1.4 0.013 173.229 171.932 1.844 0.204 0.28 1.3 2.144 7.883 173.191 171.735 0.038

524 S524 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.27 N/A N/A 7.933 N/A N/A N/A

525 526 169.022 168.642 675 76.0 0.5 0.013 171.932 171.356 1.661 0.594 0.91 1.5 2.038 7.900 171.735 171.306 0.197

525 S525 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.30 N/A N/A 7.950 N/A N/A N/A



Table B-1: Pipe Data and Hydraulic Simulation Results for the 100-Year, 24-Hour Chicago Storm (Free Outfall Conditions)
U/S D/S U/S D/S Pipe Dia. Pipe Pipe n U/S MH D/S MH Design Design Peak Peak / Surcharge Time Max. Max. Freeboard

MH MH Invert Invert / Height Length Slope Cover Cover Vel. Flow Pipe Design U/S to U/S D/S U/S HGL and 

Elev. Elev. Flow Flow (1) Peak HGL HGL MH Cover

(m) (m) (mm) (m) (%) (m) (m) (m/s) (m3/s) (m3/s) (m) (h) (m) (m) (m)

526 527 168.562 168.061 750 77.0 0.7 0.013 171.356 170.796 2.032 0.898 1.14 1.3 1.995 7.917 171.307 170.721 0.049

527 528 167.911 167.668 900 81.0 0.3 0.013 170.796 170.756 1.559 0.992 1.32 1.3 1.910 7.917 170.721 170.365 0.075

528 529 167.218 167.136 1350 23.5 0.4 0.013 170.756 170.634 2.206 3.158 3.46 1.1 1.797 8.067 170.365 170.267 0.391

528 S528 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.01 N/A N/A 8.000 N/A N/A N/A

529 530 167.136 166.994 1350 40.5 0.4 0.013 170.634 170.473 2.206 3.158 3.86 1.2 1.781 8.033 170.267 169.967 0.367

529 S529 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.01 N/A N/A 8.000 N/A N/A N/A

530 531 166.994 166.952 1350 12.0 0.4 0.013 170.473 170.173 2.206 3.158 3.86 1.2 1.623 8.033 169.967 169.720 0.506

530 S530 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 0.000 N/A N/A N/A

531 543 166.802 166.634 1500 67.0 0.3 0.013 170.173 169.688 2.000 3.534 4.21 1.2 1.418 8.033 169.720 169.296 0.453

533 535 169.027 168.657 375 92.5 0.4 0.013 171.636 171.372 1.004 0.111 0.19 1.7 2.043 7.900 171.445 171.012 0.191

533 S533 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.13 N/A N/A 7.933 N/A N/A N/A

534 535 170.262 168.732 300 51.0 3.0 0.013 172.421 171.372 2.370 0.167 0.07 0.4 0.713 7.950 171.275 171.012 1.146

535 537 168.507 168.185 525 64.5 0.5 0.013 171.372 170.980 1.405 0.304 0.34 1.1 1.980 7.933 171.012 170.661 0.360

535 S535 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.01 N/A N/A 7.950 N/A N/A N/A

536 537 168.611 168.185 525 106.5 0.4 0.013 171.348 170.980 1.256 0.272 0.44 1.6 2.051 7.900 171.187 170.661 0.161

536 S536 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.40 N/A N/A 7.933 N/A N/A N/A

537 538 168.035 167.859 675 39.0 0.5 0.013 170.980 170.846 1.576 0.564 0.69 1.2 1.951 7.917 170.661 170.449 0.319

537 S537 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.02 N/A N/A 7.950 N/A N/A N/A

538 542 167.709 167.427 825 104.5 0.3 0.013 170.846 170.262 1.395 0.746 1.06 1.4 1.915 7.917 170.449 169.968 0.397

538 S538 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 7.950 N/A N/A N/A

539 540 168.699 168.199 450 100.0 0.5 0.013 171.105 170.538 1.268 0.202 0.15 0.7 1.643 7.933 170.792 170.429 0.313

539 S539 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 7.933 N/A N/A N/A

540 541 168.149 168.088 450 11.0 0.6 0.013 170.538 170.437 1.329 0.211 0.14 0.6 1.830 8.083 170.429 170.430 0.109

540 S540 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.19 N/A N/A 7.950 N/A N/A N/A

541 542 168.008 167.727 525 62.5 0.5 0.013 170.437 170.262 1.333 0.288 0.44 1.5 1.897 7.917 170.430 169.968 0.007

541 S541 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.29 N/A N/A 7.950 N/A N/A N/A

542 543 167.277 167.109 975 76.5 0.2 0.013 170.262 169.688 1.408 1.051 2.03 1.9 1.716 7.917 169.968 169.296 0.294

542 S542 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.03 N/A N/A 7.967 N/A N/A N/A

543 547 166.584 166.436 1500 37.0 0.4 0.013 169.688 169.650 2.530 4.471 6.64 1.5 1.212 8.000 169.296 168.454 0.392

545 547 166.875 166.755 750 30.0 0.4 0.013 169.711 169.650 1.594 0.704 1.02 1.4 1.121 7.950 168.746 168.454 0.965

547 Pond10 166.380 166.320 1500 12.0 0.5 0.013 169.650 169.650 2.829 4.998 7.58 1.5 0.574 7.967 168.454 167.694 1.196

548 311 167.564 166.100 300 61.0 2.4 0.013 169.806 168.584 2.119 0.150 0.18 1.2 0.639 7.950 168.503 166.400 1.303

4060 406 171.975 170.946 300 49.0 2.1 0.013 174.259 173.548 1.982 0.140 -0.06 -0.4 1.219 7.900 173.494 173.429 0.765

4080 408 169.722 169.302 975 35.0 1.2 0.013 173.589 172.897 3.288 2.455 2.31 0.9 0.827 8.017 171.524 171.128 2.065

4120 423 167.825 167.625 1050 12.5 1.6 0.013 171.081 170.948 3.989 3.454 3.69 1.1 0.566 8.017 169.441 168.808 1.640

4160 4161 170.333 170.213 975 12.0 1.0 0.013 174.436 174.263 3.002 2.241 2.15 1.0 0.918 8.017 172.226 171.887 2.210

4161 4080 170.163 169.772 975 34.0 1.2 0.013 174.263 173.589 3.219 2.403 2.25 0.9 0.749 8.017 171.887 171.524 2.376

4170 417 171.603 171.518 300 17.0 0.5 0.013 173.993 173.908 0.967 0.068 0.02 0.3 1.700 7.917 173.603 173.536 0.390

4170 S4170 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 0.000 N/A N/A N/A



Table B-1: Pipe Data and Hydraulic Simulation Results for the 100-Year, 24-Hour Chicago Storm (Free Outfall Conditions)
U/S D/S U/S D/S Pipe Dia. Pipe Pipe n U/S MH D/S MH Design Design Peak Peak / Surcharge Time Max. Max. Freeboard

MH MH Invert Invert / Height Length Slope Cover Cover Vel. Flow Pipe Design U/S to U/S D/S U/S HGL and 

Elev. Elev. Flow Flow (1) Peak HGL HGL MH Cover

(m) (m) (mm) (m) (%) (m) (m) (m/s) (m3/s) (m3/s) (m) (h) (m) (m) (m)

4360 442 168.124 167.726 525 26.5 1.5 0.013 171.778 171.000 2.433 0.527 0.80 1.5 1.020 7.933 169.669 168.561 2.109

5050 505 168.742 168.427 375 45.0 0.7 0.013 171.289 171.063 1.328 0.147 0.35 2.4 2.160 7.900 171.277 170.527 0.012

5050 S5050 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.26 N/A N/A 7.950 N/A N/A N/A

5090 509 171.640 171.337 900 55.0 0.6 0.013 173.460 174.232 2.110 1.343 0.90 0.7 1.118 8.183 173.658 173.431 N/A

5130 514 169.237 169.177 300 12.0 0.5 0.013 171.689 171.582 0.967 0.068 0.13 1.8 1.856 7.933 171.393 171.302 0.296

5180 528 167.448 167.368 1200 23.0 0.4 0.013 170.666 170.756 2.039 2.307 2.45 1.1 1.891 8.067 170.539 170.365 0.127

5180 S5180 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.19 N/A N/A 8.000 N/A N/A N/A

5190 519 172.323 172.131 300 38.5 0.5 0.013 174.332 174.504 0.967 0.068 0.04 0.6 1.643 7.950 174.266 174.173 0.066

5220 522 171.464 170.644 300 41.0 2.0 0.013 173.520 173.257 1.935 0.137 -0.04 -0.3 1.304 7.883 173.068 173.034 0.452

5230 523 170.759 169.829 300 46.5 2.0 0.013 173.173 172.509 1.935 0.137 -0.04 -0.3 1.057 7.900 172.116 172.091 1.057

5380 538 168.504 168.234 300 54.0 0.5 0.013 171.028 170.846 0.967 0.068 0.18 2.6 2.171 7.883 170.975 170.449 0.053

5380 S5380 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.25 N/A N/A 7.933 N/A N/A N/A

Pond10 Out10 N/A N/A N/A N/A N/A N/A 169.650 169.650 N/A N/A 0.43 N/A N/A 9.450 167.575 166.300 2.075

Pond13 Out13 N/A N/A N/A N/A N/A N/A 171.000 171.000 N/A N/A 0.60 N/A N/A 9.167 168.561 166.980 2.439

451 437 170.688 169.796 300 52.5 1.7 0.013 172.941 172.072 1.784 0.126 0.02 0.1 -0.176 7.967 170.812 170.792 2.129

452 437 169.874 169.796 300 15.5 0.5 0.013 171.977 172.072 0.967 0.068 0.18 2.7 1.527 7.950 171.701 170.792 0.276

4 3 169.280 169.104 375 58.5 0.3 0.013 171.050 171.480 0.869 0.096 0.09 0.9 0.296 7.933 169.951 169.760 1.099

3 2 169.024 168.918 450 42.5 0.3 0.013 171.480 171.350 0.896 0.143 0.12 0.8 0.286 7.950 169.760 169.645 1.720

2 438 168.850 168.757 525 12.4 0.8 0.013 171.350 171.193 1.720 0.372 0.37 1.0 0.270 7.933 169.645 169.399 1.705

Note:
(1) A negative surcharge implies that the pipe is not flowing full



Table B-2: Pipe Data and Hydraulic Simulation Results for the 100-Year, 24-Hour Chicago Storm (Restrictive Downstream Conditions)
U/S D/S U/S D/S Pipe Dia. Pipe Pipe n U/S MH D/S MH Design Design Peak Peak / Surcharge Time Max. Max. Freeboard

MH MH Invert Invert / Height Length Slope Cover Cover Vel. Flow Pipe Design U/S to U/S D/S U/S HGL and 

Elev. Elev. Flow Flow (1) Peak HGL HGL MH Cover

(m) (m) (mm) (m) (%) (m) (m) (m/s) (m3/s) (m3/s) (m) (h) (m) (m) (m)

31 32 168.316 166.404 300 76.5 2.5 0.013 170.472 168.817 2.163 0.153 0.08 0.5 -0.143 7.950 168.473 166.561 1.999

32 33 166.329 165.570 375 33.0 2.3 0.013 168.817 168.143 2.408 0.266 0.18 0.7 -0.143 7.950 166.561 165.801 2.256

200 205 167.989 167.787 450 67.5 0.3 0.013 170.673 170.525 0.982 0.156 0.17 1.1 1.803 7.950 170.242 169.992 0.431

200 S200 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 7.950 N/A N/A N/A

201 202 169.302 168.964 375 67.5 0.5 0.013 171.796 171.457 1.123 0.124 0.17 1.4 1.948 7.883 171.625 171.152 0.171

201 S201 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.15 N/A N/A 7.933 N/A N/A N/A

202 204 168.889 168.389 450 100.0 0.5 0.013 171.457 170.957 1.268 0.202 0.18 0.9 1.813 7.900 171.152 170.862 0.305

202 S202 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.04 N/A N/A 7.933 N/A N/A N/A

204 205 168.314 167.712 525 120.5 0.5 0.013 170.957 170.525 1.405 0.304 0.45 1.5 2.023 7.900 170.862 169.992 0.095

204 S204 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.21 N/A N/A 7.933 N/A N/A N/A

205 545 167.474 166.961 750 116.5 0.4 0.013 170.525 169.711 1.672 0.738 1.04 1.4 1.768 7.933 169.992 168.741 0.533

205 S205 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 0.000 N/A N/A N/A

250 200 168.411 168.069 375 68.5 0.5 0.013 170.448 170.673 1.123 0.124 0.12 0.9 1.615 7.883 170.401 170.242 0.047

251 250 168.544 168.486 300 11.5 0.5 0.013 170.542 170.448 0.967 0.068 -0.17 -2.4 1.261 7.933 170.105 170.401 0.437

252 251 168.726 168.594 300 26.5 0.5 0.013 170.696 170.542 0.967 0.068 -0.16 -2.4 0.522 7.933 169.548 170.105 1.148

252 548 168.622 167.614 300 56.0 1.8 0.013 170.696 169.806 1.835 0.130 0.13 1.0 0.626 7.950 169.548 168.502 1.148

300 420 170.512 169.537 300 39.0 2.5 0.013 173.052 172.400 2.163 0.153 0.03 0.2 1.411 8.100 172.223 172.211 0.829

300 S300 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 0.000 N/A N/A N/A

301 303 168.397 168.079 525 127.0 0.3 0.013 170.717 170.856 0.993 0.215 0.25 1.1 1.479 7.933 170.401 169.934 0.316

301 S301 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.03 N/A N/A 7.933 N/A N/A N/A

303 421 167.854 167.789 750 26.0 0.3 0.013 170.856 170.666 1.260 0.557 0.71 1.3 1.330 7.917 169.934 169.819 0.922

305 439 168.867 168.799 300 13.5 0.5 0.013 170.779 170.882 0.967 0.068 0.13 1.9 0.373 7.933 169.540 169.069 1.239

401 402 172.911 172.416 300 70.0 1.0 0.013 175.511 175.031 1.368 0.097 0.06 0.6 1.955 7.950 175.166 174.821 0.345

401 S401 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.01 N/A N/A 7.917 N/A N/A N/A

402 403 172.266 172.182 450 10.5 0.8 0.013 175.031 174.917 1.603 0.255 0.30 1.2 2.105 7.933 174.821 174.614 0.210

402 S402 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.11 N/A N/A 7.933 N/A N/A N/A

403 404 172.107 171.229 525 97.5 0.9 0.013 174.917 173.967 1.885 0.408 0.39 1.0 1.982 7.933 174.614 173.849 0.303

403 S403 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.04 N/A N/A 7.933 N/A N/A N/A

404 405 171.170 170.048 525 93.5 1.2 0.013 173.967 172.627 2.176 0.471 0.61 1.3 2.154 7.917 173.849 171.951 0.118

404 S404 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.19 N/A N/A 7.933 N/A N/A N/A

405 407 169.968 169.461 600 72.5 0.7 0.013 172.627 172.336 1.817 0.514 0.62 1.2 1.383 7.917 171.951 171.380 0.676

406 407 170.796 169.611 450 79.0 1.5 0.013 173.548 172.336 2.196 0.349 0.47 1.3 2.190 7.917 173.436 171.380 0.112

406 S406 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.18 N/A N/A 7.933 N/A N/A N/A

407 409 169.236 168.998 825 59.5 0.4 0.013 172.336 171.591 1.698 0.908 1.38 1.5 1.319 7.933 171.380 170.745 0.956

407 S407 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 0.000 N/A N/A N/A

408 409 169.227 168.823 1050 47.5 0.9 0.013 172.897 171.591 2.907 2.518 2.37 0.9 0.856 8.017 171.133 170.745 1.764

409 412 168.773 168.261 1050 32.0 1.6 0.013 171.591 171.364 3.989 3.454 3.51 1.0 0.922 8.017 170.745 170.186 0.846

410 411 169.737 169.149 300 53.5 1.1 0.013 171.873 171.292 1.435 0.101 0.04 0.4 0.547 7.917 170.584 170.553 1.289

411 412 168.999 168.684 300 9.5 3.5 0.013 171.292 171.364 2.559 0.181 0.14 0.8 1.254 7.950 170.553 170.186 0.739



Table B-2: Pipe Data and Hydraulic Simulation Results for the 100-Year, 24-Hour Chicago Storm (Restrictive Downstream Conditions)
U/S D/S U/S D/S Pipe Dia. Pipe Pipe n U/S MH D/S MH Design Design Peak Peak / Surcharge Time Max. Max. Freeboard

MH MH Invert Invert / Height Length Slope Cover Cover Vel. Flow Pipe Design U/S to U/S D/S U/S HGL and 

Elev. Elev. Flow Flow (1) Peak HGL HGL MH Cover

(m) (m) (mm) (m) (%) (m) (m) (m/s) (m3/s) (m3/s) (m) (h) (m) (m) (m)

412 4120 168.211 167.875 1050 21.0 1.6 0.013 171.364 171.081 3.989 3.454 3.69 1.1 0.925 8.017 170.186 169.444 1.178

413 416 172.211 171.158 825 54.0 2.0 0.013 174.090 173.865 3.750 2.004 2.12 1.1 2.131 8.017 175.167 172.972 N/A

414 415 172.756 171.156 300 80.0 2.0 0.013 175.071 174.565 1.935 0.137 0.14 1.0 -0.035 7.950 173.021 172.024 2.050

415 4161 171.076 170.838 300 9.5 2.5 0.013 174.565 174.263 2.163 0.153 0.14 0.9 0.648 7.950 172.024 171.892 2.541

416 4160 171.008 170.383 975 62.5 1.0 0.013 173.865 174.436 3.002 2.241 2.15 1.0 0.989 8.017 172.972 172.231 0.893

417 418 171.443 171.203 375 48.0 0.5 0.013 173.908 173.672 1.123 0.124 0.08 0.6 1.719 7.950 173.537 173.407 0.371

417 S417 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 7.933 N/A N/A N/A

418 419 171.153 170.678 375 47.5 1.0 0.013 173.672 173.380 1.587 0.175 0.11 0.6 1.879 8.133 173.407 173.320 0.265

418 S418 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.07 N/A N/A 7.933 N/A N/A N/A

419 420 170.628 169.467 375 64.5 1.8 0.013 173.380 172.400 2.130 0.235 0.27 1.1 2.317 8.083 173.320 172.211 0.060

419 S419 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.25 N/A N/A 7.933 N/A N/A N/A

420 303 169.387 168.154 450 68.5 1.8 0.013 172.400 170.856 2.405 0.383 0.49 1.3 2.374 7.917 172.211 169.934 0.189

420 S420 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.12 N/A N/A 7.933 N/A N/A N/A

421 422 167.769 167.640 750 43.0 0.3 0.013 170.666 170.809 1.380 0.610 1.35 2.2 1.300 7.933 169.819 169.077 0.847

422 423 167.590 167.550 750 13.5 0.3 0.013 170.809 170.948 1.380 0.610 1.35 2.2 0.737 7.933 169.077 168.809 1.732

423 424 167.175 167.077 1500 28.0 0.4 0.013 170.948 171.000 2.367 4.182 4.78 1.1 0.134 8.000 168.809 168.583 2.139

424 Pond13 167.077 167.040 1500 10.5 0.4 0.013 171.000 171.000 2.367 4.182 4.78 1.1 0.006 8.000 168.583 168.581 2.417

427 428 171.694 170.421 300 67.0 1.9 0.013 173.914 173.326 1.886 0.133 0.07 0.5 1.609 7.900 173.603 173.238 0.311

427 S427 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.04 N/A N/A 7.933 N/A N/A N/A

428 431 170.341 170.075 375 35.5 0.8 0.013 173.326 173.299 1.375 0.152 0.26 1.7 2.522 7.883 173.238 172.982 0.088

428 S428 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.23 N/A N/A 7.933 N/A N/A N/A

429 430 171.830 171.132 375 63.5 1.1 0.013 174.426 173.728 1.665 0.184 0.11 0.6 1.428 7.933 173.633 173.381 0.793

429 S429 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 0.000 N/A N/A N/A

430 431 171.112 170.075 375 61.0 1.7 0.013 173.728 173.299 2.070 0.229 0.13 0.6 1.894 7.933 173.381 172.982 0.347

430 S430 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.02 N/A N/A 7.933 N/A N/A N/A

431 433 169.922 169.676 525 31.5 0.8 0.013 173.299 173.078 1.755 0.380 0.37 1.0 2.535 8.050 172.982 172.823 0.317

431 S431 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.04 N/A N/A 7.933 N/A N/A N/A

432 433 171.724 169.881 300 97.0 1.9 0.013 174.172 173.078 1.886 0.133 0.10 0.7 1.800 7.933 173.824 172.823 0.348

432 S432 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.02 N/A N/A 7.933 N/A N/A N/A

433 434 169.656 169.355 525 21.5 1.4 0.013 173.078 172.525 2.351 0.509 0.67 1.3 2.642 8.000 172.823 171.857 0.255

433 S433 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.07 N/A N/A 7.933 N/A N/A N/A

434 435 169.275 168.911 525 26.0 1.4 0.013 172.525 172.325 2.351 0.509 0.67 1.3 2.057 8.000 171.857 171.286 0.668

435 436 168.861 168.726 525 9.0 1.5 0.013 172.325 172.554 2.433 0.527 0.80 1.5 1.900 7.933 171.286 170.910 1.039

436 4360 168.676 168.174 525 33.5 1.5 0.013 172.554 171.778 2.433 0.527 0.80 1.5 1.709 7.933 170.910 169.669 1.644

437 438 169.721 169.037 375 76.0 0.9 0.013 172.072 171.193 1.506 0.166 0.24 1.4 0.697 7.950 170.793 169.399 1.279

438 439 168.587 168.279 825 61.5 0.5 0.013 171.193 170.882 1.899 1.015 0.85 0.8 -0.013 7.950 169.399 168.994 1.794

439 440 168.199 167.965 900 52.0 0.5 0.013 170.882 170.617 1.909 1.214 0.98 0.8 -0.105 7.950 168.994 168.634 1.888

440 441 167.869 167.601 900 67.0 0.4 0.013 170.617 170.881 1.800 1.145 0.95 0.8 -0.135 7.967 168.634 168.581 1.983

441 442 167.531 167.351 900 36.0 0.5 0.013 170.881 171.000 2.012 1.280 1.22 1.0 0.150 7.967 168.581 168.582 2.300



Table B-2: Pipe Data and Hydraulic Simulation Results for the 100-Year, 24-Hour Chicago Storm (Restrictive Downstream Conditions)
U/S D/S U/S D/S Pipe Dia. Pipe Pipe n U/S MH D/S MH Design Design Peak Peak / Surcharge Time Max. Max. Freeboard

MH MH Invert Invert / Height Length Slope Cover Cover Vel. Flow Pipe Design U/S to U/S D/S U/S HGL and 

Elev. Elev. Flow Flow (1) Peak HGL HGL MH Cover

(m) (m) (mm) (m) (%) (m) (m) (m/s) (m3/s) (m3/s) (m) (h) (m) (m) (m)

442 Pond13 167.051 167.030 1200 8.5 0.3 0.013 171.000 171.000 1.724 1.949 2.00 1.0 0.330 7.967 168.581 168.581 2.419

500 501 168.241 167.710 450 59.0 0.9 0.013 171.689 170.837 1.701 0.270 0.10 0.4 -0.229 8.033 168.462 168.317 3.227

501 502 167.660 166.666 450 71.0 1.4 0.013 170.837 169.650 2.121 0.337 0.33 1.0 0.207 7.983 168.317 167.576 2.520

502 Pond10 166.586 166.320 450 20.5 1.3 0.013 169.650 169.650 2.044 0.325 0.33 1.0 0.540 7.967 167.576 167.571 2.074

503 500 168.723 168.291 450 86.5 0.5 0.013 170.806 171.689 1.268 0.202 0.08 0.4 -0.255 8.050 168.918 168.484 1.888

505 531 168.277 167.777 525 100.0 0.5 0.013 171.063 170.173 1.405 0.304 0.42 1.4 1.724 7.917 170.526 169.707 0.537

505 S505 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 0.000 N/A N/A N/A

506 507 172.543 172.371 450 30.5 0.4 0.013 175.578 174.928 1.134 0.180 0.32 1.8 2.212 8.017 175.205 174.593 0.373

506 S506 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.01 N/A N/A 8.017 N/A N/A N/A

507 508 172.291 172.102 450 31.5 0.6 0.013 174.928 174.689 1.389 0.221 0.33 1.5 1.852 8.033 174.593 174.159 0.335

508 509 172.027 171.632 525 79.0 0.5 0.013 174.689 174.232 1.405 0.304 0.42 1.4 1.607 8.033 174.159 173.421 0.530

509 510 171.257 170.195 900 125.0 0.9 0.013 174.232 173.626 2.624 1.669 1.49 0.9 1.264 8.033 173.421 172.538 0.811

510 511 170.141 169.591 900 55.0 1.0 0.013 173.626 172.917 2.846 1.810 1.53 0.8 1.497 8.033 172.538 172.125 1.088

511 512 169.504 168.669 900 79.5 1.1 0.013 172.917 171.893 2.916 1.855 1.61 0.9 1.721 8.033 172.125 171.394 0.792

512 514 168.519 168.477 1050 8.5 0.5 0.013 171.893 171.582 2.230 1.931 1.66 0.9 1.825 8.033 171.394 171.292 0.499

513 5130 169.437 169.287 300 30.0 0.5 0.013 171.762 171.689 0.967 0.068 0.09 1.3 1.708 7.950 171.445 171.374 0.317

513 S513 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.03 N/A N/A 8.000 N/A N/A N/A

514 518 168.427 167.803 1050 113.5 0.6 0.013 171.582 170.871 2.339 2.025 1.88 0.9 1.815 8.033 171.292 170.741 0.290

515 516 170.051 168.633 375 94.5 1.5 0.013 172.602 171.402 1.944 0.215 0.19 0.9 1.866 7.933 172.292 171.221 0.310

515 S515 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.04 N/A N/A 7.933 N/A N/A N/A

516 517 168.583 168.455 375 8.5 1.5 0.013 171.402 171.306 1.944 0.215 0.13 0.6 2.263 7.917 171.221 171.194 0.181

516 S516 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.12 N/A N/A 7.967 N/A N/A N/A

517 518 168.305 168.000 525 61.0 0.5 0.013 171.306 170.871 1.405 0.304 0.55 1.8 2.364 7.917 171.194 170.741 0.112

517 S517 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.18 N/A N/A 7.967 N/A N/A N/A

518 5180 167.653 167.448 1200 58.5 0.4 0.013 170.871 170.666 2.039 2.307 2.11 0.9 1.888 8.067 170.741 170.533 0.130

518 S518 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.18 N/A N/A 8.017 N/A N/A N/A

519 520 172.081 170.954 300 80.5 1.4 0.013 174.504 173.978 1.619 0.114 0.08 0.7 1.791 7.950 174.172 173.704 0.332

519 S519 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.02 N/A N/A 7.950 N/A N/A N/A

520 521 170.879 170.119 375 76.0 1.0 0.013 173.978 172.956 1.587 0.175 0.22 1.2 2.450 7.983 173.704 172.477 0.274

520 S520 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.05 N/A N/A 7.950 N/A N/A N/A

521 526 170.039 168.862 450 107.0 1.1 0.013 172.956 171.356 1.880 0.299 0.32 1.1 1.988 7.950 172.477 171.302 0.479

522 523 170.494 169.684 450 81.0 1.0 0.013 173.257 172.509 1.793 0.285 0.38 1.3 2.087 7.900 173.031 172.089 0.226

522 S522 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.31 N/A N/A 7.933 N/A N/A N/A

523 525 169.604 169.172 525 72.0 0.6 0.013 172.509 171.932 1.539 0.333 0.35 1.1 1.960 7.900 172.089 171.733 0.420

523 S523 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 7.950 N/A N/A N/A

524 525 170.672 169.322 375 100.0 1.4 0.013 173.229 171.932 1.844 0.204 0.28 1.3 2.142 7.883 173.189 171.733 0.040

524 S524 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.27 N/A N/A 7.933 N/A N/A N/A

525 526 169.022 168.642 675 76.0 0.5 0.013 171.932 171.356 1.661 0.594 0.91 1.5 2.036 7.900 171.733 171.302 0.199

525 S525 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.30 N/A N/A 7.950 N/A N/A N/A



Table B-2: Pipe Data and Hydraulic Simulation Results for the 100-Year, 24-Hour Chicago Storm (Restrictive Downstream Conditions)
U/S D/S U/S D/S Pipe Dia. Pipe Pipe n U/S MH D/S MH Design Design Peak Peak / Surcharge Time Max. Max. Freeboard

MH MH Invert Invert / Height Length Slope Cover Cover Vel. Flow Pipe Design U/S to U/S D/S U/S HGL and 

Elev. Elev. Flow Flow (1) Peak HGL HGL MH Cover

(m) (m) (mm) (m) (%) (m) (m) (m/s) (m3/s) (m3/s) (m) (h) (m) (m) (m)

526 527 168.562 168.061 750 77.0 0.7 0.013 171.356 170.796 2.032 0.898 1.14 1.3 1.990 7.917 171.302 170.711 0.054

527 528 167.911 167.668 900 81.0 0.3 0.013 170.796 170.756 1.559 0.992 1.32 1.3 1.900 7.917 170.711 170.359 0.085

528 529 167.218 167.136 1350 23.5 0.4 0.013 170.756 170.634 2.206 3.158 3.46 1.1 1.791 8.067 170.359 170.261 0.397

528 S528 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 8.000 N/A N/A N/A

529 530 167.136 166.994 1350 40.5 0.4 0.013 170.634 170.473 2.206 3.158 3.86 1.2 1.775 8.033 170.261 169.961 0.373

529 S529 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.01 N/A N/A 8.000 N/A N/A N/A

530 531 166.994 166.952 1350 12.0 0.4 0.013 170.473 170.173 2.206 3.158 3.86 1.2 1.617 8.033 169.961 169.707 0.512

530 S530 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 0.000 N/A N/A N/A

531 543 166.802 166.634 1500 67.0 0.3 0.013 170.173 169.688 2.000 3.534 4.21 1.2 1.405 8.033 169.707 169.293 0.466

533 535 169.027 168.657 375 92.5 0.4 0.013 171.636 171.372 1.004 0.111 0.19 1.7 2.044 7.900 171.446 171.010 0.190

533 S533 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.13 N/A N/A 7.933 N/A N/A N/A

534 535 170.262 168.732 300 51.0 3.0 0.013 172.421 171.372 2.370 0.167 0.07 0.4 0.716 7.950 171.278 171.010 1.143

535 537 168.507 168.185 525 64.5 0.5 0.013 171.372 170.980 1.405 0.304 0.34 1.1 1.978 7.933 171.010 170.657 0.362

535 S535 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.01 N/A N/A 7.950 N/A N/A N/A

536 537 168.611 168.185 525 106.5 0.4 0.013 171.348 170.980 1.256 0.272 0.44 1.6 2.050 7.900 171.186 170.657 0.162

536 S536 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.40 N/A N/A 7.933 N/A N/A N/A

537 538 168.035 167.859 675 39.0 0.5 0.013 170.980 170.846 1.576 0.564 0.70 1.2 1.947 7.917 170.657 170.447 0.323

537 S537 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.02 N/A N/A 7.950 N/A N/A N/A

538 542 167.709 167.427 825 104.5 0.3 0.013 170.846 170.262 1.395 0.746 1.06 1.4 1.913 7.917 170.447 169.964 0.399

538 S538 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 7.950 N/A N/A N/A

539 540 168.699 168.199 450 100.0 0.5 0.013 171.105 170.538 1.268 0.202 0.15 0.7 1.640 7.933 170.789 170.424 0.316

539 S539 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 7.933 N/A N/A N/A

540 541 168.149 168.088 450 11.0 0.6 0.013 170.538 170.437 1.329 0.211 0.14 0.6 1.825 8.083 170.424 170.425 0.114

540 S540 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.19 N/A N/A 7.950 N/A N/A N/A

541 542 168.008 167.727 525 62.5 0.5 0.013 170.437 170.262 1.333 0.288 0.44 1.5 1.892 7.917 170.425 169.964 0.012

541 S541 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.29 N/A N/A 7.950 N/A N/A N/A

542 543 167.277 167.109 975 76.5 0.2 0.013 170.262 169.688 1.408 1.051 2.03 1.9 1.712 7.917 169.964 169.293 0.298

542 S542 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.03 N/A N/A 7.967 N/A N/A N/A

543 547 166.584 166.436 1500 37.0 0.4 0.013 169.688 169.650 2.530 4.471 6.63 1.5 1.208 8.000 169.292 168.452 0.396

545 547 166.875 166.755 750 30.0 0.4 0.013 169.711 169.650 1.594 0.704 1.02 1.4 1.116 7.950 168.741 168.452 0.970

547 Pond10 166.380 166.320 1500 12.0 0.5 0.013 169.650 169.650 2.829 4.998 7.58 1.5 0.572 7.967 168.452 167.693 1.198

548 311 167.564 166.100 300 61.0 2.4 0.013 169.806 168.584 2.119 0.150 0.18 1.2 0.638 7.950 168.502 166.400 1.304

4060 406 171.975 170.946 300 49.0 2.1 0.013 174.259 173.548 1.982 0.140 -0.06 -0.4 1.211 7.900 173.486 173.436 0.773

4080 408 169.722 169.302 975 35.0 1.2 0.013 173.589 172.897 3.288 2.455 2.31 0.9 0.832 8.017 171.529 171.133 2.060

4120 423 167.825 167.625 1050 12.5 1.6 0.013 171.081 170.948 3.989 3.454 3.69 1.1 0.569 8.017 169.444 168.809 1.637

4160 4161 170.333 170.213 975 12.0 1.0 0.013 174.436 174.263 3.002 2.241 2.15 1.0 0.923 8.017 172.231 171.892 2.205

4161 4080 170.163 169.772 975 34.0 1.2 0.013 174.263 173.589 3.219 2.403 2.25 0.9 0.754 8.017 171.892 171.529 2.371

4170 417 171.603 171.518 300 17.0 0.5 0.013 173.993 173.908 0.967 0.068 0.02 0.3 1.700 7.917 173.603 173.537 0.390

4170 S4170 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.00 N/A N/A 0.000 N/A N/A N/A



Table B-2: Pipe Data and Hydraulic Simulation Results for the 100-Year, 24-Hour Chicago Storm (Restrictive Downstream Conditions)
U/S D/S U/S D/S Pipe Dia. Pipe Pipe n U/S MH D/S MH Design Design Peak Peak / Surcharge Time Max. Max. Freeboard

MH MH Invert Invert / Height Length Slope Cover Cover Vel. Flow Pipe Design U/S to U/S D/S U/S HGL and 

Elev. Elev. Flow Flow (1) Peak HGL HGL MH Cover

(m) (m) (mm) (m) (%) (m) (m) (m/s) (m3/s) (m3/s) (m) (h) (m) (m) (m)

4360 442 168.124 167.726 525 26.5 1.5 0.013 171.778 171.000 2.433 0.527 0.80 1.5 1.020 7.933 169.669 168.581 2.109

5050 505 168.742 168.427 375 45.0 0.7 0.013 171.289 171.063 1.328 0.147 0.35 2.4 2.157 7.900 171.274 170.526 0.015

5050 S5050 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.27 N/A N/A 7.950 N/A N/A N/A

5090 509 171.640 171.337 900 55.0 0.6 0.013 173.460 174.232 2.110 1.343 0.90 0.7 1.106 8.183 173.646 173.421 N/A

5130 514 169.237 169.177 300 12.0 0.5 0.013 171.689 171.582 0.967 0.068 0.13 1.9 1.837 7.933 171.374 171.292 0.315

5180 528 167.448 167.368 1200 23.0 0.4 0.013 170.666 170.756 2.039 2.307 2.44 1.1 1.885 8.067 170.533 170.359 0.133

5180 S5180 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.18 N/A N/A 8.000 N/A N/A N/A

5190 519 172.323 172.131 300 38.5 0.5 0.013 174.332 174.504 0.967 0.068 0.04 0.6 1.646 7.950 174.269 174.172 0.063

5220 522 171.464 170.644 300 41.0 2.0 0.013 173.520 173.257 1.935 0.137 -0.04 -0.3 1.304 7.883 173.068 173.031 0.452

5230 523 170.759 169.829 300 46.5 2.0 0.013 173.173 172.509 1.935 0.137 -0.04 -0.3 1.055 7.900 172.114 172.089 1.059

5380 538 168.504 168.234 300 54.0 0.5 0.013 171.028 170.846 0.967 0.068 0.18 2.6 2.169 7.883 170.973 170.447 0.055

5380 S5380 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.25 N/A N/A 7.933 N/A N/A N/A

Pond10 Out10 N/A N/A N/A N/A N/A N/A 169.650 169.650 N/A N/A 0.43 N/A N/A 9.467 167.571 166.300 2.079

Pond13 Out13 N/A N/A N/A N/A N/A N/A 171.000 171.000 N/A N/A 0.59 N/A N/A 9.183 168.581 166.980 2.419

451 437 170.688 169.796 300 52.5 1.7 0.013 172.941 172.072 1.784 0.126 0.02 0.1 -0.175 7.967 170.813 170.793 2.128

452 437 169.874 169.796 300 15.5 0.5 0.013 171.977 172.072 0.967 0.068 0.18 2.7 1.529 7.950 171.703 170.793 0.274

4 3 169.280 169.104 375 58.5 0.3 0.013 171.050 171.480 0.869 0.096 0.09 0.9 0.296 7.933 169.951 169.760 1.099

3 2 169.024 168.918 450 42.5 0.3 0.013 171.480 171.350 0.896 0.143 0.12 0.8 0.286 7.950 169.760 169.646 1.720

2 438 168.850 168.757 525 12.4 0.8 0.013 171.350 171.193 1.720 0.372 0.37 1.0 0.271 7.933 169.646 169.399 1.704

Note:
(1) A negative surcharge implies that the pipe is not flowing full
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Attachment C
Major System Calculation Sheets

 



Calculation Sheet C-1A: Flow Depth and Spread at Location with Highest Peak Flow on a Typical Street

Sub-catchment(s) A529NE and A529SE Comment

Location Harold Dent Trail 8.5 m wide road

QA529NE 1.084

QA529SE 0.149

Qcombined 
(2) 1.233 for 100-year event

Tr (m) 4.250 8.5 m wide road

So (m/m) 0.005

W (m) 0.000

Sw (m/m) 0.000

T (m) 5.771

Sx (m/m) 0.03

nroad 0.013

dc (m) 0.15

Se (m/m) 0.025

nshoulder 0.025

dw (m) 0.000

Ts (m) 5.771

ds (m) 0.173

d (m) 0.173

dcrown (m) 0.127

dd (m) 0.046 dd < 0.15 m, the max. depth over road crown of an arterial road

de (m) 0.023

Te (m) 0.925 Flow is contained within ROW

Qarea(A+B) (m3/s) 0.000

Qarea(B) (m3/s) 0.000

Qarea(A) (m3/s) 0.000

Qarea(B+C+D) (m3/s) 0.633

Qarea(D) (m3/s) 0.018

Qarea(B+C) (m3/s) 0.615

Qarea(E) (m3/s) 0.002

Qarea(A+B+C+E) (m3/s) 0.616

Qtwo sides (m3/s) 1.233

dFlow 
(3) (m) 0.173 dflow < 0.30 m, the maximum allowable depth of flow

Aflow two sides (m2) 0.951

v (m/s) 1.296

v×d (m2/s) 0.224 v×d < 0.65 m2/s

Notes: 
(1) 100-year flow from DDSWMM model (Chicago storm).
(2) The computations assume that the total incoming flow is equally divided on both sides on the road.
(3) Computations based on methodology described in MTO Drainage Management Manual, 1997, Ch.4, pp. 59-60.

So is the longitudinal road slope

Equations: Qarea(A+B) = 0.375 × So0.5 × d2.667 / (nroad × Sw)

Qarea(B) = 0.375 × So0.5 × (ds)2.667 / (nroad × Sw)

Qarea(B+C+D) = 0.375 × So0.5 × (ds)2.667 / (nroad × Sx)

Qarea(D) = 0.375 × So0.5 × (dd)2.667 / (nroad × Sx)

Qarea(E) = 0.375 × So0.5 × (de)2.667 / (nshoulder × Se)



Calculation Sheet C-1B: Flow Depth and Spread at Location with Highest Peak Flow on Lane 174

Sub-catchment(s) A435NE Comment

Location Lane 174 6.0 m wide road, sloped to the west side (no crown)

QA434NE 0.748 for 100-year event

Tr (m) 6.000 6.0 m wide road, sloped to the west side (no crown)

So (m/m) 0.0075

W (m) 0.000

Sw (m/m) 0.000

T (m) 7.373

Sx (m/m) 0.02

nroad 0.013

dc (m) 0.15

Se (m/m) 0.027

nshoulder 0.025

dw (m) 0.000

Ts (m) 7.373

ds (m) 0.147

d (m) 0.147

dcrown (m) 0.120

dd (m) 0.027 dd < 0.121 m, the maximum allowable depth of flow at the east side of the road

de (m) 0.000

Te (m) 0.000 Flow is contained within ROW

Qarea(A+B) (m3/s) 0.000

Qarea(B) (m3/s) 0.000

Qarea(A) (m3/s) 0.000

Qarea(B+C+D) (m3/s) 0.758

Qarea(D) (m3/s) 0.009

Qarea(B+C) (m3/s) 0.749

Qarea(E) (m3/s) 0.000

Qarea(A+B+C+E) (m3/s) 0.749

Qtotal (m3/s) 0.749

dFlow 
(2) (m) 0.147 dflow < 0.164 m, the maximum allowable depth of flow at the west side of the road

Aflow (m2) 0.525

v (m/s) 1.427

v×d (m2/s) 0.210 v×d < 0.65 m2/s

Notes: 
(1) 100-year flow from DDSWMM model (Chicago storm).
(2) Computations based on methodology described in MTO Drainage Management Manual, 1997, Ch.4, pp. 59-60.

So is the longitudinal road slope

Equations: Qarea(A+B) = 0.375 × So0.5 × d2.667 / (nroad × Sw)

Qarea(B) = 0.375 × So0.5 × (ds)2.667 / (nroad × Sw)

Qarea(B+C+D) = 0.375 × So0.5 × (ds)2.667 / (nroad × Sx)

Qarea(D) = 0.375 × So0.5 × (dd)2.667 / (nroad × Sx)

Qarea(E) = 0.375 × So0.5 × (de)2.667 / (nshoulder × Se)



CALCULATION SHEET C-2A: REQUIRED CAPACITY OF OVERLAND FLOW ROUTE

NORTH OVERLAND FLOW ROUTE FROM SPYGLASS GREEN TO POND 10 - CURB CUT WEIR

Approaching flow = 0.132 m3/s for 100-yr event (on MAJ road segment)

Curb cut width = 3 m as per DSEL grading plan 
Curb cut height = 0.050 m as per DSEL
Maximum flow depth at gutter = 0.256 m (0.15 m + 0.025×4.25 m = 0.256 m for flow contained within RW)
Average head of water over curb cut = 0.206 m (0.15 m + 0.025×4.25 m - 0.05 m = 0.206 m)
Curb cut weir coefficient = 1.84
Maximum flow through cub cut = 0.517 m3/s for 100-yr event

Therefore the capacity of the curb cut (0.517 m3/s) is higher than the computed overland flow (0.132 m3/s)

OVERLAND FLOW ROUTE DOWNSTREAM OF CURB CUT

Q = 1/n×AR2/3S1/2

Min. Slope Max. Slope
normal depth = 0.088 m 0.030
n = 0.03 0.03
Channel width = 3 m 3
A (area of flow) = 0.264 m2 0.091
wetted perimeter = 3.176 m 3.061
R (hydraulic radius) = 0.083 m 0.030
S (slope) = 0.010 m/m 0.333
Q (flow) = 0.168 m3/s 0.168
velocity = 0.64 m/s 1.85



CALCULATION SHEET C-2B: REQUIRED CAPACITY OF OVERLAND FLOW ROUTE

EAST OVERLAND FLOW ROUTE FROM GEORGE SAVAGE AVENUE TO POND 10 - CURB CUT WEIR

Approaching flow = 1.204 m3/s for 100-yr event (on MAJ road segment)

Curb cut width = 10 m as per DSEL grading plan 
Curb cut height = 0.050 m as per DSEL
Maximum flow depth at gutter = 0.256 m (0.15 m + 0.025×4.25 m = 0.256 m for flow contained within RW)
Average head of water over curb cut = 0.206 m (0.15 m + 0.025×4.25 m - 0.05 m = 0.206 m)
Curb cut weir coefficient = 1.84
Maximum flow through cub cut = 1.723 m3/s for 100-yr event

Therefore the capacity of the curb cut (1.723 m3/s) is higher than the computed overland flow (1.204 m3/s)

OVERLAND FLOW ROUTE DOWNSTREAM OF CURB CUT

Q = 1/n×AR2/3S1/2

Min. Slope Max. Slope
normal depth = 0.212 m 0.065
n = 0.03 0.03
Channel width = 6 m 6
A (area of flow) = 1.271 m2 0.392
wetted perimeter = 6.424 m 6.131
R (hydraulic radius) = 0.198 m 0.064
S (slope) = 0.007 m/m 0.333
Q (flow) = 1.204 m3/s 1.204
velocity = 0.95 m/s 3.07



CALCULATION SHEET C-2A: REQUIRED CAPACITY OF OVERLAND FLOW ROUTE

NORTH OVERLAND FLOW ROUTE FROM LANE 174 TO POND 13 - CURB CUT WEIR

Approaching flow = 0.598 m3/s for 100-yr event (on MAJ road segment)

Curb cut width = 13 m as per DSEL grading plan 
Curb cut height = 0.050 m as per DSEL
Maximum flow depth at gutter = 0.164 m (0.075 m + 0.027×3.30 m = 0.164 m for flow contained within RW)
Average head of water over curb cut = 0.114 m (0.075 m + 0.027×3.30 m - 0.05 m = 0.114 m)
Curb cut weir coefficient = 1.84
Maximum flow through cub cut = 0.922 m3/s for 100-yr event

Therefore the capacity of the curb cut (0.922 m3/s) is higher than the computed overland flow (0.598 m3/s)

OVERLAND FLOW ROUTE DOWNSTREAM OF CURB CUT

Q = 1/n×AR2/3S1/2

Min. Slope Max. Slope
normal depth = 0.199 m 0.043
n = 0.03 0.03
Channel width = 4 m 6
A (area of flow) = 0.795 m2 0.257
wetted perimeter = 4.397 m 6.086
R (hydraulic radius) = 0.181 m 0.042
S (slope) = 0.005 m/m 0.333
Q (flow) = 0.599 m3/s 0.599
velocity = 0.75 m/s 2.33



CALCULATION SHEET C-2D: REQUIRED CAPACITY OF OVERLAND FLOW ROUTE

EAST OVERLAND FLOW ROUTE FROM CHARLES FAY PASSAGE TO POND 13 - CURB CUT WEIR

Approaching flow = 0.369 m3/s for 100-yr event (on MAJ road segment)

Curb cut width = 3 m as per DSEL grading plan 
Curb cut height = 0.050 m as per DSEL
Maximum flow depth at gutter = 0.256 m (0.15 m + 0.025×4.25 m = 0.256 m for flow contained within RW)
Average head of water over curb cut = 0.206 m (0.15 m + 0.025×4.25 m - 0.05 m = 0.206 m)
Curb cut weir coefficient = 1.84
Maximum flow through cub cut = 0.517 m3/s for 100-yr event

Therefore the capacity of the curb cut (0.517 m3/s) is higher than the computed overland flow (0.369 m3/s)

OVERLAND FLOW ROUTE DOWNSTREAM OF CURB CUT

Q = 1/n×AR2/3S1/2

Min. Slope Max. Slope
normal depth = 0.160 m 0.049
n = 0.03 0.03
Channel width = 3 m 3
A (area of flow) = 0.480 m2 0.147
wetted perimeter = 3.320 m 3.098
R (hydraulic radius) = 0.145 m 0.047
S (slope) = 0.007 m/m 0.333
Q (flow) = 0.369 m3/s 0.369
velocity = 0.77 m/s 2.52



CALCULATION SHEET C-2E: REQUIRED CAPACITY OF OVERLAND FLOW ROUTE

SOUTH OVERLAND FLOW ROUTE FROM NORTH PARK BOULEVARD TO MUNN'S CREEK - CURB CUT WEIR

Approaching flow = 0.146 m3/s for 100-yr event (on MAJ road segment)
(with 100% blockage of grates)

Curb cut width = 14 m as per DSEL grading plan 
Curb cut height = 0.050 m as per DSEL
Maximum flow depth at gutter = 0.269 m (0.15 m + 0.025×4.75 m = 0.269 m for flow contained within RW)
Average head of water over curb cut = 0.219 m (0.15 m + 0.025×4.75 m - 0.05 m = 0.219 m)
Curb cut weir coefficient = 1.84
Maximum flow through cub cut = 2.636 m3/s for 100-yr event

Therefore the capacity of the curb cut (2.636 m3/s) is higher than the computed overland flow (0.146 m3/s)

OVERLAND FLOW ROUTE DOWNSTREAM OF CURB CUT

Q = 1/n×AR2/3S1/2

Min. Slope Max. Slope
normal depth = 0.051 m 0.018
n = 0.03 0.03
Channel width = 6 m 6
A (area of flow) = 0.307 m2 0.110
wetted perimeter = 6.102 m 6.037
R (hydraulic radius) = 0.050 m 0.018
S (slope) = 0.011 m/m 0.333
Q (flow) = 0.146 m3/s 0.146
velocity = 0.48 m/s 1.33



Calculation Sheet C-3A: Required Grate and Lead Pipe at 100-Year Intake

MAJOR SYSTEM SEGMENT : A438NE (CARDING MILL TRAIL)

Max. Depth Above Crown = 0.150 m Q approach 100-yr LP438NE = 152 L/s

Max. Allowable Depth at Gutter = 0.256 m

Type of Grates : TWIN OPSD 400.01

Scenario: No Blockage
Location No. of Maximum Maximum Dia. Of Head on Capacity of No. of Max Flow by Capacity of

DCBs All.Head Capture Lead Pipe Lead Pipe Single Lead Pipe Lead Lead Pipe All Lead Pipes
(m) (L/s) (m) (m) (L/s) Pipes (L/s) (L/s)

Block 299 1 0.256 331 300 1.456 310 1 152 310

331  > 152 310  > 152

Scenario: 40% Blockage
Location No. of Maximum Maximum Dia. Of Head on Capacity of No. of Max Flow by Capacity of

DCBs All.Head Capture Lead Pipe Lead Pipe Single Lead Pipe Lead Lead Pipe All Lead Pipes
(m) (L/s) (m) (m) (L/s) Pipes (L/s) (L/s)

Block 299 1 0.256 199 300 1.456 310 1 152 310

199  > 152 310  > 152

MAJOR SYSTEM SEGMENT : A438NW (CARDING MILL TRAIL)

Max. Depth Above Crown = 0.150 m Q approach 100-yr LP438NW = 196 L/s

Max. Allowable Depth at Gutter = 0.256 m
Type of Grates : TWIN OPSD 400.01

Scenario: No Blockage
Location No. of Maximum Maximum Dia. Of Head on Capacity of No. of Max Flow by Capacity of

DCBs All.Head Capture Lead Pipe Lead Pipe Single Lead Pipe Lead Lead Pipe All Lead Pipes
(m) (L/s) (m) (m) (L/s) Pipes (L/s) (L/s)

Block 300 1 0.256 331 300 1.456 310 2 98 620

331  > 196 620  > 196

Scenario: 40% Blockage
Location No. of Maximum Maximum Dia. Of Head on Capacity of No. of Max Flow by Capacity of

DCBs All.Head Capture Lead Pipe Lead Pipe Single Lead Pipe Lead Lead Pipe All Lead Pipes
(m) (L/s) (m) (m) (L/s) Pipes (L/s) (L/s)

Block 300 1 0.256 199 300 1.456 310 2 98 620

199  > 196 620  > 196
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Attachment D
Pond 10 Controls – Quality, Extended Detention and Quantity

 



Table D-1: Criteria for Required Storage Volumes
Pond Area (1) Imperviousness Storage Volume

for Impervious Level (2)

(ha) (%) (m³/ha)
N/A N/A 35 140

SWM Facility 32.170 45 165.00
N/A N/A 55 190

(1) Refer to Tables D-6 and D-7 for drainage areas to SWM Facility.
(2) Protection Level for Wet Pond: Enhanced 80% long-term S.S. removal.

    SWM Planning & Design Manual, Table 3.2, p.3-10 (March 2003).

Table D-2: Required Storage Volumes for SWM Facility
Required Provided Volume Provided Provided

Pond Component Volume Volume (4) Ratio Area (5) Elevation
(m³) (m³) (m2) (m)

Permanent Pool (PP) (1) 4021 9671 2.40 9282 166.330
Quality Control (2) 1287 1287 1.00 N/A 166.434
Extended Detention (3) 1287 2045 1.59 N/A 166.510
Forebay (20% PP) 804 N/A N/A 1347 166.330
PP - Forebay 3217 N/A N/A 2051 166.330

Area Ratio (%) (6) = 15
(1) Required PP volume based on Table D-1 (165.00 - 40 = 125.00 m3/ha).
(2) Required quality control volume based on 40 m3/ha.
(3) Required extended detention volume based on 40 m3/ha as per the downstream erosion analysis (refer to Tables D-3 and D-4).
(4) Provided volume based on stage-storage curve and extended detention (refer to Tables D-3 and D-4).
(5) Based on grading plan provided by DSEL (refer to Figure 2).
(6) As per MOE, Maximum Forebay Area: 33% of Total Permanent Pool.



Table D-3: Extended Detention Parameters for SWM Facility
Permanent Pool Parameters
Area (C3) 9281.60 m2 Diameter 0.170 m
Volume 9671.10 m3

PP Elev 166.330 m Area 0.023 m2

QC Elev 166.434 m Invert 166.300 m
h (m) 0.104 m Co 0.62

Notes:  - C3 is the intercept from the area-depth linear regression.

 - PP Elev indicates the elevation of the permanent pool.

 - QC Elev indicates the elevation of the storage volume required by MOE for quality control.

 - h is the maximum water elevation above the orifice (m).

Table D-4: Extended Detention Drawdown Time for SWM Facility
Elev. Active Storage C2 Drawdown Time Drawdown Time Flow Demarkation
(m) V (m3) A (m2) depth (m) (m²/m) (h) (days) (m3/s) Point

166.330 0.00 9281.60 0.00 0.000 PP Elev
166.350 469.90 9452.30 0.02 8535 11.75 0.49 0.005
166.400 946.40 9659.40 0.07 5397 22.15 0.92 0.010
166.434 1287.00 9788.46 0.10 4867 27.14 1.13 0.014 QC Elev
166.450 1445.20 9848.40 0.12 4723 29.19 1.22 0.015
166.500 1943.50 10057.10 0.17 4562 35.00 1.46 0.020
166.510 2045.10 10094.62 0.18 4517 36.06 1.50 0.021 Ext. Det.
166.550 2451.50 10244.70 0.22 4378 40.49 1.69 0.031
166.600 2976.40 10422.30 0.27 4225 44.00 1.83 0.044
166.650 3487.60 10581.60 0.32 4063 47.01 1.96 0.057
166.700 4004.90 10687.60 0.37 3800 49.04 2.04 0.069
166.750 4535.90 10799.70 0.42 3615 51.22 2.13 0.081
166.800 5084.70 10953.70 0.47 3558 52.75 2.20 0.093
166.850 5644.70 11082.60 0.52 3463 54.57 2.27 0.103
166.900 6200.30 11199.00 0.57 3364 55.78 2.32 0.112
166.910 6313.98 11227.06 0.58 3354 56.30 2.35 0.113
166.950 6768.70 11339.30 0.62 3319 57.06 2.38 0.135
167.000 7338.10 11464.10 0.67 3257 58.36 2.43 0.162
167.050 7917.30 11592.30 0.72 3209 59.03 2.46 0.189
167.100 8496.40 11713.80 0.77 3159 60.07 2.50 0.215
167.150 9085.80 11835.80 0.82 3115 60.54 2.52 0.241
167.200 9680.40 11958.00 0.87 3076 61.44 2.56 0.266
167.250 10282.20 12082.00 0.92 3044 61.79 2.57 0.292
167.300 10891.20 12205.50 0.97 3014 62.59 2.61 0.317
167.350 11505.10 12331.90 1.02 2990 62.87 2.62 0.341
167.400 12127.20 12453.50 1.07 2964 63.60 2.65 0.363
167.450 12750.80 12580.00 1.12 2945 63.82 2.66 0.384
167.500 13379.20 12700.50 1.17 2922 64.51 2.69 0.403
167.550 14015.50 12812.40 1.22 2894 64.70 2.70 0.421
167.600 14659.40 12929.90 1.27 2873 65.35 2.72 0.439
167.650 15309.40 13052.70 1.32 2857 65.52 2.73 0.455
167.700 15965.20 13171.00 1.37 2839 66.15 2.76 0.472
167.750 16626.90 13290.80 1.42 2823 66.29 2.76 0.487
167.800 17294.50 13409.80 1.47 2808 66.91 2.79 0.502
167.850 17972.80 13529.80 1.52 2795 67.02 2.79 0.543

Quality Orifice Parameters



Table D-4: Extended Detention Drawdown Time for SWM Facility
Elev. Active Storage C2 Drawdown Time Drawdown Time Flow Demarkation
(m) V (m3) A (m2) depth (m) (m²/m) (h) (days) (m3/s) Point

167.900 18662.40 13649.50 1.57 2782 67.61 2.82 0.585
167.950 19350.10 13768.80 1.62 2770 67.67 2.82 0.625
168.000 20053.10 13892.60 1.67 2761 68.23 2.84 0.666
168.050 20754.90 14010.40 1.72 2749 68.26 2.84 0.706
168.100 21475.90 14128.70 1.77 2738 68.79 2.87 0.745
168.150 22218.70 14255.10 1.82 2733 68.80 2.87 0.785
168.200 22991.60 14384.60 1.87 2729 69.32 2.89 0.824
168.250 23681.70 14509.50 1.92 2723 69.30 2.89 0.863
168.300 24438.70 14622.70 1.97 2711 69.79 2.91 0.901

Notes: C2 is the slope coefficient from the area-depth linear regression.

PP Elev indicates the elevation of the permanent pool.

QC Elev indicates the elevation of the storage volume required by MOE for quality control.

Ext Det indicates the elevation of extended detention provided based on 40 m3/ha as per the downstream erosion analysis.

Orifice selected to provide the minimum drawdown time between 24 to 48 hours for the extended detention volume.

Drawdown time calculated based on MOE Equation 4.11 up to the Ext Det elevation, then based on incremental volume and average outflow.



Table D-5: Stage-Storage-Outflow Curve for SWM Facility

Dia (m) 0.170 Dia (m) 0.250 Dia (m) 0.400 Dia (m) 0.500 L (m) 6.600 L (m) 6.000

Area (m2) 0.023 Area (m2) 0.049 Area (m2) 0.126 Area (m2) 0.196 Cw 1.800 Cw 1.580
Invert (m) 166.30 Invert (m) 166.51 Invert (m) 166.91 Invert (m) 167.80 Invert (m) 169.21 Invert (m) 169.15

Co 0.62 Co 0.62 Co 0.62 Co 0.62 n contr. 0 n contr. 0
Q @ D 0.018 Q @ D 0.048 Q @ D 0.154 Q @ D 0.270 1.8mx1.5m drop inlet

Elevation Active Sto. Head Outflow Head Outflow Head Outflow Head Outflow Head Outflow Head Outflow Outflow

(m) (m3) (m) (m3/s) (m) (m3/s) (m) (m3/s) (m) (m3/s) (m) (m3/s) (m) (m3/s) (m3/s)

166.300 0 PP Elev 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
166.350 470 0.050 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005
166.400 946 0.100 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010
166.434 1287 QC Elev 0.134 0.014 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.014
166.450 1445 0.150 0.015 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.015
166.500 1944 0.200 0.020 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.020
166.510 2045 Ext. Det. 0.210 0.021 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.021
166.550 2452 0.250 0.024 0.040 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.031
166.600 2976 0.300 0.027 0.090 0.017 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.044
166.650 3488 0.350 0.030 0.140 0.027 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.057
166.700 4005 0.400 0.033 0.190 0.036 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.069
166.750 4536 0.450 0.035 0.240 0.046 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.081
166.800 5085 0.500 0.038 0.290 0.055 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.093
166.850 5645 0.550 0.040 0.340 0.063 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.103
166.900 6200 0.600 0.042 0.390 0.069 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.112
166.910 6314 0.610 0.043 0.400 0.071 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.113
166.950 6769 0.650 0.044 0.440 0.076 0.040 0.015 0.000 0.000 0.000 0.000 0.000 0.000 0.135
167.000 7338 0.700 0.046 0.490 0.081 0.090 0.035 0.000 0.000 0.000 0.000 0.000 0.000 0.162
167.050 7917 0.750 0.048 0.540 0.087 0.140 0.054 0.000 0.000 0.000 0.000 0.000 0.000 0.189
167.100 8496 0.800 0.050 0.590 0.092 0.190 0.073 0.000 0.000 0.000 0.000 0.000 0.000 0.215
167.150 9086 0.850 0.051 0.640 0.097 0.240 0.093 0.000 0.000 0.000 0.000 0.000 0.000 0.241
167.200 9680 0.900 0.053 0.690 0.101 0.290 0.112 0.000 0.000 0.000 0.000 0.000 0.000 0.266
167.250 10282 0.950 0.055 0.740 0.106 0.340 0.131 0.000 0.000 0.000 0.000 0.000 0.000 0.292
167.300 10891 1.000 0.056 0.790 0.110 0.390 0.150 0.000 0.000 0.000 0.000 0.000 0.000 0.317
167.350 11505 1.050 0.058 0.840 0.114 0.440 0.169 0.000 0.000 0.000 0.000 0.000 0.000 0.341
167.400 12127 1.100 0.059 0.890 0.118 0.490 0.186 0.000 0.000 0.000 0.000 0.000 0.000 0.363
167.450 12751 1.150 0.061 0.940 0.122 0.540 0.201 0.000 0.000 0.000 0.000 0.000 0.000 0.384
167.500 13379 1.200 0.062 0.990 0.125 0.590 0.216 0.000 0.000 0.000 0.000 0.000 0.000 0.403
167.550 14016 1.250 0.063 1.040 0.129 0.640 0.229 0.000 0.000 0.000 0.000 0.000 0.000 0.421
167.600 14659 1.300 0.065 1.090 0.132 0.690 0.242 0.000 0.000 0.000 0.000 0.000 0.000 0.439
167.650 15309 1.350 0.066 1.140 0.136 0.740 0.254 0.000 0.000 0.000 0.000 0.000 0.000 0.455
167.700 15965 1.400 0.067 1.190 0.139 0.790 0.265 0.000 0.000 0.000 0.000 0.000 0.000 0.472
167.750 16627 1.450 0.069 1.240 0.142 0.840 0.276 0.000 0.000 0.000 0.000 0.000 0.000 0.487
167.800 17295 1.500 0.070 1.290 0.146 0.890 0.287 0.000 0.000 0.000 0.000 0.000 0.000 0.502
167.850 17973 1.550 0.071 1.340 0.149 0.940 0.297 0.050 0.027 0.000 0.000 0.000 0.000 0.543
167.900 18662 1.600 0.072 1.390 0.152 0.990 0.307 0.100 0.054 0.000 0.000 0.000 0.000 0.585
167.950 19350 1.650 0.073 1.440 0.155 1.040 0.316 0.150 0.081 0.000 0.000 0.000 0.000 0.625
168.000 20053 1.700 0.075 1.490 0.157 1.090 0.326 0.200 0.108 0.000 0.000 0.000 0.000 0.666
168.050 20755 1.750 0.076 1.540 0.160 1.140 0.335 0.250 0.135 0.000 0.000 0.000 0.000 0.706

Demarkation 
Points

Quantity Control 2
Vertical Circ. OrificeVertical Circ. Orifice Vertical Circ. Orifice

Quality Control 1 Quantity Control 1 Quantity Control 3
Vertical Circ. Orifice

Emergency Spillway
Broad-Crested Weir

Quantity Control 4
Sharp-Crested Weir



Table D-5: Stage-Storage-Outflow Curve for SWM Facility

Dia (m) 0.170 Dia (m) 0.250 Dia (m) 0.400 Dia (m) 0.500 L (m) 6.600 L (m) 6.000

Area (m2) 0.023 Area (m2) 0.049 Area (m2) 0.126 Area (m2) 0.196 Cw 1.800 Cw 1.580
Invert (m) 166.30 Invert (m) 166.51 Invert (m) 166.91 Invert (m) 167.80 Invert (m) 169.21 Invert (m) 169.15

Co 0.62 Co 0.62 Co 0.62 Co 0.62 n contr. 0 n contr. 0
Q @ D 0.018 Q @ D 0.048 Q @ D 0.154 Q @ D 0.270 1.8mx1.5m drop inlet

Elevation Active Sto. Head Outflow Head Outflow Head Outflow Head Outflow Head Outflow Head Outflow Outflow

(m) (m3) (m) (m3/s) (m) (m3/s) (m) (m3/s) (m) (m3/s) (m) (m3/s) (m) (m3/s) (m3/s)
Demarkation 

Points

Quantity Control 2
Vertical Circ. OrificeVertical Circ. Orifice Vertical Circ. Orifice

Quality Control 1 Quantity Control 1 Quantity Control 3
Vertical Circ. Orifice

Emergency Spillway
Broad-Crested Weir

Quantity Control 4
Sharp-Crested Weir

168.100 21476 1.800 0.077 1.590 0.163 1.190 0.343 0.300 0.162 0.000 0.000 0.000 0.000 0.745
168.150 22219 1.850 0.078 1.640 0.166 1.240 0.352 0.350 0.189 0.000 0.000 0.000 0.000 0.785
168.200 22992 1.900 0.079 1.690 0.169 1.290 0.360 0.400 0.216 0.000 0.000 0.000 0.000 0.824
168.250 23682 1.950 0.080 1.740 0.171 1.340 0.368 0.450 0.243 0.000 0.000 0.000 0.000 0.863
168.300 24439 2.000 0.081 1.790 0.174 1.390 0.376 0.500 0.270 0.000 0.000 0.000 0.000 0.901
168.350 25066 2.050 0.082 1.840 0.177 1.440 0.384 0.550 0.295 0.000 0.000 0.000 0.000 0.938
168.400 25762 2.100 0.083 1.890 0.179 1.490 0.392 0.600 0.319 0.000 0.000 0.000 0.000 0.973
168.450 26428 2.150 0.084 1.940 0.182 1.540 0.399 0.650 0.341 0.000 0.000 0.000 0.000 1.007
168.500 27191 2.200 0.085 1.990 0.184 1.590 0.407 0.700 0.362 0.000 0.000 0.000 0.000 1.038
168.550 27958 2.250 0.086 2.040 0.187 1.640 0.414 0.750 0.381 0.000 0.000 0.000 0.000 1.068
168.600 28723 2.300 0.087 2.090 0.189 1.690 0.421 0.800 0.400 0.000 0.000 0.000 0.000 1.097
168.650 29450 2.350 0.088 2.140 0.191 1.740 0.428 0.850 0.418 0.000 0.000 0.000 0.000 1.126
168.700 30243 2.400 0.089 2.190 0.194 1.790 0.435 0.900 0.435 0.000 0.000 0.000 0.000 1.153
168.750 31021 2.450 0.090 2.240 0.196 1.840 0.442 0.950 0.451 0.000 0.000 0.000 0.000 1.179
168.800 31826 2.500 0.091 2.290 0.198 1.890 0.449 1.000 0.467 0.000 0.000 0.000 0.000 1.205
168.850 32611 2.550 0.092 2.340 0.201 1.940 0.455 1.050 0.482 0.000 0.000 0.000 0.000 1.230
168.900 33408 2.600 0.093 2.390 0.203 1.990 0.462 1.100 0.497 0.000 0.000 0.000 0.000 1.255
168.950 34207 2.650 0.094 2.440 0.205 2.040 0.468 1.150 0.512 0.000 0.000 0.000 0.000 1.279
169.000 35138 2.700 0.095 2.490 0.207 2.090 0.474 1.200 0.526 0.000 0.000 0.000 0.000 1.302
169.050 36127 2.750 0.096 2.540 0.209 2.140 0.481 1.250 0.539 0.000 0.000 0.000 0.000 1.325
169.100 36885 2.800 0.097 2.590 0.212 2.190 0.487 1.300 0.553 0.000 0.000 0.000 0.000 1.348
169.150 37715 Ovf Elev 2.850 0.098 2.640 0.214 2.240 0.493 1.350 0.566 0.000 0.000 0.000 0.000 1.370
169.200 2.900 0.098 2.690 0.216 2.290 0.499 1.400 0.578 0.000 0.000 0.050 0.106 1.498
169.210 2.910 0.099 2.700 0.216 2.300 0.500 1.410 0.581 0.000 0.000 0.060 0.139 1.535
169.250 2.950 0.099 2.740 0.218 2.340 0.505 1.450 0.591 0.040 0.095 0.100 0.300 1.808
169.300 3.000 0.100 2.790 0.220 2.390 0.511 1.500 0.603 0.090 0.321 0.150 0.551 2.305
169.350 3.050 0.101 2.840 0.222 2.440 0.517 1.550 0.615 0.140 0.622 0.200 0.848 2.925
169.400 3.100 0.102 2.890 0.224 2.490 0.522 1.600 0.627 0.190 0.984 0.250 1.185 3.644
169.450 3.150 0.103 2.940 0.226 2.540 0.528 1.650 0.638 0.240 1.397 0.300 1.558 4.449
169.500 3.200 0.104 2.990 0.228 2.590 0.534 1.700 0.649 0.290 1.855 0.350 1.963 5.333
169.550 3.250 0.104 3.040 0.230 2.640 0.539 1.750 0.660 0.340 2.355 0.400 2.398 6.288
169.600 3.300 0.105 3.090 0.232 2.690 0.545 1.800 0.671 0.390 2.893 0.450 2.862 7.308
169.650 Top of Berm 3.350 0.106 3.140 0.234 2.740 0.550 1.850 0.682 0.440 3.467 0.500 3.352 8.391

Notes : PP Elev indicates the elevation of the permanent pool.

QC Elev indicates the elevation of the storage volume required by MOE for quality control.
Ext Det indicates the elevation of extended detention provided based on 40 m3/ha as per the downstream erosion analysis.

Ovf Elev indicates the elevation of the emergency spillway provided above the Regional water level.

Top of Berm indicates the elevation at the top of the berm.

Head losses for reverse grade pipe included in quality control outflow calculations.



Storage

(ha·m)
0.000
0.047
0.095
0.129
0.145
0.194
0.205
0.245
0.298
0.349
0.400
0.454
0.508
0.564
0.620
0.631
0.677
0.734
0.792
0.850
0.909
0.968
1.028
1.089
1.151
1.213
1.275
1.338
1.402
1.466
1.531
1.597
1.663
1.729
1.797
1.866
1.935
2.005
2.075



Storage

(ha·m)
2.148
2.222
2.299
2.368
2.444
2.507
2.576
2.643
2.719
2.796
2.872
2.945
3.024
3.102
3.183
3.261
3.341
3.421
3.514
3.613
3.689
3.771
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000



Table D-6 : Drainage Area to SWM Facility
Segment Area Imperviousness Area x Imp. 

ID (1) (ha) (%)
to SWM Facility 12 (Preserve Phase 2)

A031R1 0.129 24 3.096
A031R2 0.063 23 1.449
A031SE 0.007 71 0.497
A032NE 0.169 79 13.351
A032R1 0.136 22 2.992
A032SE 0.138 80 11.040
A033NE 0.158 67 10.586
A033R1 0.192 22 4.224
A033SE 0.119 77 9.163
A311NE 0.073 78 5.694
A311R1 0.105 17 1.785
A311SE 0.064 78 4.992
A548NE 0.165 78 12.870
A548SE 0.176 80 14.080

to Proposed SWM Facility 10
A200N2 0.036 100 3.600
A200N3 0.054 78 4.212
A200NW 0.016 81 1.296
A200S1 0.035 69 2.415
A200S2 0.035 69 2.415
A200SE 0.018 67 1.206
A200SW 0.045 67 3.015
A201E1 0.016 69 1.104
A201E2 0.019 84 1.596
A201E3 0.028 99 2.772
A201N1 0.105 79 8.295
A201NE 0.041 85 3.485
A201NW 0.120 78 9.360
A201S1 0.057 63 3.591
A201S2 0.071 61 4.331
A201SE 0.070 59 4.130
A201SW 0.056 64 3.584
A202NE 0.137 77 10.549
A202SE 0.137 80 10.960
A204N1 0.108 81 8.748
A204NE 0.136 76 10.336
A204NW 0.031 84 2.604
A204S1 0.061 77 4.697
A204S2 0.101 62 6.262
A204SE 0.136 75 10.200
A204SW 0.031 84 2.604
A205N1 0.029 79 2.291
A205N2 0.030 80 2.400
A205R1 0.137 18 2.466
A205R2 0.124 24 2.976
A205R3 0.025 24 0.600
A205R4 0.100 24 2.400
A205R5 0.143 13 1.859
A205R6 0.029 22 0.638
A205S1 0.040 68 2.720
A205S2 0.039 64 2.496
A250NE 0.202 72 14.544
A250NW 0.113 68 7.684



Table D-6 : Drainage Area to SWM Facility
Segment Area Imperviousness Area x Imp. 

ID (1) (ha) (%)
A250R1 0.035 24 0.840
A250SW 0.054 78 4.212
A500NE 0.171 84 14.364
A500SE 0.122 79 9.638
A501NE 0.358 84 30.072
A501SE 0.144 83 11.952

A501WK1 0.082 23 1.886
A503OS1 0.381 7 2.667
A5050NE 0.190 62 11.780
A5050NW 0.075 69 5.175
A5050R1 0.198 28 5.544
A5050SE 0.170 82 13.940
A5050SW 0.110 80 8.800
A505R1 0.194 28 5.432
A505SE 0.155 79 12.245
A505SW 0.108 56 6.048
A506MC1 0.070 71 4.970
A506N1 0.388 76 29.488
A506N2 0.348 72 25.056
A506NE 0.036 75 2.700
A506SE 0.022 73 1.606
A507NE 0.023 65 1.495
A507SE 0.024 75 1.800
A508N1 0.050 86 4.300
A508N2 0.042 64 2.688
A508NE 0.044 73 3.212
A508NW 0.028 50 1.400
A508R1 0.108 21 2.268
A508SE 0.014 96 1.344
A508SW 0.015 96 1.440
A5090R1 0.049 14 0.686
A5090R2 0.051 18 0.918
A509NE 0.213 77 16.401
A509NW 0.197 81 15.957
A509R1 0.060 28 1.680
A509R2 0.085 28 2.380
A509R3 0.068 29 1.972
A509SE 0.099 65 6.435
A509SW 0.144 72 10.368

A509WK1 0.008 99 0.792
A510R1 0.090 26 2.340
A511NE 0.178 76 13.528
A511R1 0.067 27 1.809
A511R2 0.032 23 0.736
A511SE 0.075 49 3.675
A512NE 0.172 80 13.760
A513NE 0.124 77 9.548

A513OS1 0.030 7 0.210
A513R1 0.065 27 1.755
A513SE 0.044 50 2.200
A514NE 0.066 56 3.696
A514R1 0.108 27 2.916
A514R2 0.199 25 4.975
A514R3 0.108 27 2.916



Table D-6 : Drainage Area to SWM Facility
Segment Area Imperviousness Area x Imp. 

ID (1) (ha) (%)
A514SE 0.052 85 4.420
A514SW 0.208 82 17.056
A515NE 0.182 81 14.742
A515NW 0.177 80 14.160
A515R1 0.145 25 3.625
A515R2 0.242 25 6.050
A517NE 0.122 61 7.442
A517NW 0.162 79 12.798
A517R1 0.109 25 2.725
A517SE 0.215 75 16.125

A5180NE 0.082 54 4.428
A5180NW 0.188 81 15.228
A5180SE 0.106 82 8.692
A518R1 0.122 24 2.928

A5190NE 0.073 66 4.818
A5190NW 0.083 78 6.474
A519SE 0.149 68 10.132
A519SW 0.075 51 3.825
A520NE 0.139 72 10.008
A520NW 0.074 53 3.922
A521NE 0.109 81 8.829
A521R1 0.150 24 3.600
A521SE 0.155 78 12.090
A522N1 0.115 82 9.430
A522NE 0.115 72 8.280
A522NW 0.121 74 8.954
A522R1 0.029 22 0.638
A522R2 0.143 24 3.432
A522R3 0.205 24 4.920
A522R4 0.033 24 0.792
A522SE 0.121 80 9.680
A522SW 0.128 71 9.088
A523NW 0.178 80 14.240
A524N1 0.109 83 9.047
A524NE 0.097 77 7.469
A524NW 0.121 74 8.954
A524R1 0.029 24 0.696
A524R2 0.153 18 2.754
A524R3 0.183 24 4.392
A524SE 0.103 81 8.343
A524SW 0.115 79 9.085
A525NE 0.074 54 3.996
A525NW 0.199 72 14.328
A525R1 0.158 25 3.950
A525SE 0.087 79 6.873
A526R1 0.174 16 2.784
A526SE 0.119 76 9.044
A527NE 0.147 80 11.760
A527R1 0.122 20 2.440
A527SE 0.137 73 10.001
A529NE 0.083 54 4.482
A529NW 0.068 80 5.440
A529R1 0.065 27 1.755
A529SE 0.164 74 12.136



Table D-6 : Drainage Area to SWM Facility
Segment Area Imperviousness Area x Imp. 

ID (1) (ha) (%)
A533N1 0.063 82 5.166
A533S1 0.095 82 7.790
A533S2 0.066 76 5.016
A533SE 0.077 78 6.006
A533SW 0.113 74 8.362
A534R1 0.174 24 4.176
A535NE 0.199 81 16.119
A535R1 0.173 24 4.152
A535R2 0.111 26 2.886
A536N1 0.065 57 3.705
A536NE 0.171 79 13.509
A536NW 0.113 79 8.927
A536R1 0.108 24 2.592
A536R2 0.021 21 0.441
A536R3 0.114 24 2.736
A536R4 0.125 25 3.125
A536S1 0.033 61 2.013
A536S2 0.046 65 2.990
A536SE 0.029 83 2.407
A536SW 0.016 50 0.800
A536W1 0.088 68 5.984
A536W2 0.104 79 8.216
A536W3 0.017 65 1.105
A537PK1 0.295 29 8.555
A5380NE 0.046 76 3.496
A5380NW 0.113 79 8.927
A5380SE 0.048 71 3.408
A538NE 0.126 74 9.324
A538R1 0.130 24 3.120
A538R2 0.148 23 3.404
A538R3 0.028 29 0.812
A538R4 0.136 24 3.264
A538R5 0.091 23 2.093
A538SE 0.153 73 11.169
A539NE 0.144 78 11.232
A539R1 0.137 23 3.151
A539R2 0.089 24 2.136
A539SE 0.131 80 10.480
A540R1 0.179 18 3.222
A541NE 0.092 79 7.268
A541R1 0.120 24 2.880
A541SE 0.091 54 4.914
A541SW 0.194 75 14.550
A542NE 0.173 71 12.283
A542NW 0.114 82 9.348
A542R1 0.150 23 3.450
A542R2 0.094 25 2.350
A542SE 0.073 55 4.015
A543NE 0.171 78 13.338
A543NW 0.080 69 5.520
A543SW 0.140 79 11.060
AP10R1 0.301 26 7.826
AP10R2 0.302 19 5.738
APND10 2.276 45 102.420



Table D-6 : Drainage Area to SWM Facility
Segment Area Imperviousness Area x Imp. 

ID (1) (ha) (%)
fSWd 1.069 61 65.209
fSWu 6.999 7 48.993

Minor to SWM Facility 13, Major to SWM Facilty 10
A002AD1 0.070 99 6.930
A002AD2 0.064 99 6.336
A002TD1 0.003 99 0.297
A002TD2 0.002 99 0.198
A004PL1 0.169 99 16.731

to Proposed SWM Facility 13
A002AS1 0.002 99 0.198
A002AS2 0.002 99 0.198
A002RF1 0.268 99 26.532
A003PL1 0.053 99 5.247
A300R1 0.048 25 1.200
A301N1 0.045 71 3.195
A301N2 0.018 72 1.296
A301N3 0.003 67 0.201
A301NE 0.038 66 2.508
A301NW 0.065 86 5.590
A301R1 0.165 24 3.960
A301S1 0.060 55 3.300
A301S2 0.039 87 3.393
A301SE 0.045 60 2.700
A301SW 0.051 67 3.417
A305NE 0.026 69 1.794
A305NW 0.071 76 5.396
A305R1 0.031 23 0.713
A305SE 0.045 73 3.285
A305SW 0.068 60 4.080
A401R1 0.106 20 2.120
A401SE 0.128 80 10.240

A402MC1 0.338 71 23.998
A402NE 0.146 77 11.242
A402NW 0.034 68 2.312
A403NE 0.051 73 3.723
A403NW 0.042 69 2.898
A403R1 0.039 23 0.897
A403R2 0.169 25 4.225
A403SE 0.144 71 10.224
A404NW 0.163 67 10.921
A404SE 0.189 79 14.931
A404SW 0.130 68 8.840
A405SE 0.103 70 7.210
A406NE 0.148 66 9.768
A406NW 0.190 73 13.870
A406R1 0.115 28 3.220
A406R2 0.149 27 4.023
A406R3 0.229 19 4.351
A406R4 0.132 23 3.036
A406R5 0.026 25 0.650
A406S1 0.103 80 8.240
A406SE 0.100 78 7.800
A406SW 0.130 72 9.360
A407NE 0.059 64 3.776



Table D-6 : Drainage Area to SWM Facility
Segment Area Imperviousness Area x Imp. 

ID (1) (ha) (%)
A407NW 0.108 86 9.288
A407SW 0.120 71 8.520

A4080NW 0.116 76 8.816
A4080R1 0.140 24 3.360
A4080R2 0.040 24 0.960
A408NE 0.110 69 7.590
A408R1 0.015 17 0.255
A408R2 0.031 21 0.651
A408R3 0.134 23 3.082
A409NW 0.129 78 10.062
A410NE 0.064 95 6.080
A410NW 0.106 92 9.752
A411NE 0.025 64 1.600
A411NW 0.153 95 14.535
A412R1 0.145 23 3.335
A413NE 0.081 75 6.075
A413NW 0.147 76 11.172
A413R1 0.036 15 0.540
A413R2 0.097 16 1.552

A413WK1 0.011 99 1.089
A414NE 0.197 81 15.957
A414R1 0.066 24 1.584
A414R2 0.066 24 1.584
A414R3 0.058 25 1.450
A414SE 0.147 81 11.907
A416R1 0.087 22 1.914
A416SW 0.105 82 8.610

A4170NW 0.058 83 4.814
A4170R1 0.012 29 0.348
A4170SW 0.034 62 2.108
A417NW 0.150 74 11.100
A417R1 0.057 25 1.425
A417R2 0.027 19 0.513
A418NE 0.187 75 14.025
A418R1 0.059 24 1.416
A419NE 0.101 76 7.676
A419NW 0.191 77 14.707
A419R1 0.060 23 1.380
A419SE 0.044 59 2.596
A419SW 0.025 88 2.200
A420NE 0.058 57 3.306
A420R1 0.101 23 2.323
A420R2 0.194 24 4.656
A420S1 0.121 77 9.317
A420SE 0.099 83 8.217
A420SW 0.066 76 5.016
A421NE 0.130 76 9.880
A421NW 0.055 65 3.575
A421R1 0.192 23 4.416
A421S1 0.021 57 1.197
A421SE 0.089 82 7.298
A421SW 0.038 76 2.888
A427NE 0.133 94 12.502
A427NW 0.123 93 11.439



Table D-6 : Drainage Area to SWM Facility
Segment Area Imperviousness Area x Imp. 

ID (1) (ha) (%)
A427SW 0.011 45 0.495
A428N1 0.113 73 8.249
A428NE 0.068 96 6.528
A428NW 0.075 87 6.525
A428SE 0.044 64 2.816
A428SW 0.055 73 4.015
A429NE 0.136 68 9.248
A429NW 0.130 70 9.100
A429SE 0.125 69 8.625
A429SW 0.130 68 8.840
A430NE 0.078 67 5.226
A431NE 0.040 68 2.720
A431SE 0.020 65 1.300
A432NE 0.109 93 10.137
A432NW 0.116 93 10.788
A432SE 0.050 90 4.500
A433NE 0.058 93 5.394
A433NW 0.106 91 9.646
A433SE 0.038 66 2.508
A433SW 0.056 83 4.648
A435NE 0.061 72 4.392
A435SE 0.054 89 4.806
A437SE 0.093 99 9.207
A437SW 0.084 99 8.316
A438NE 0.101 99 9.999
A438NW 0.105 99 10.395
A438SE 0.038 99 3.762
A438SW 0.047 99 4.653
A441MC1 0.441 99 43.659
A441MC2 0.059 99 5.841
A441MC3 0.103 36 3.708
A451NE 0.094 99 9.306
A452N1 0.138 63 8.694
A452NE 0.061 98 5.978
A452NW 0.035 43 1.505
A452SE 0.049 71 3.479
A452SW 0.061 83 5.063
AP13R1 0.135 34 4.590
APND13 1.594 37 58.978
fMW13d 2.137 58 123.917
fMW13u 6.768 7 47.376

fMWd 0.242 65 15.730
fMWu 3.306 7 23.142

Rearyards to Shannon's Creek (Grass Only)
APSWR1 0.240 7 1.680
APSWR2 0.061 7 0.427
APSWR3 0.048 7 0.336

Total 61.150 44 2679.228
(1) Refer to Figure 2

Weighted Average Imperviousness = S(Area x Imp) / Total Area = 2679.228 / 61.15 = 44 %



Table D-7 : Summary of Total Drainage Area

Land Use (1) Area Imperviousness Area x Imp. 
(ha) (%)

To SWM Facility 12 (Preserve Phase 2) 1.694 57 95.819
To Proposed SWM Facility 10 32.170 45 1450.934

Minor to SWM Facililty 13, Major to SWM Facility 10 0.308 99 30.492
To Proposed SWM Facility 13 26.629 41 1099.540

Rearyards to Shannon's Creek (Grass Only) 0.349 7 2.443
Total 61.150 44 2679.228

(1) Refer to Figure 2

Weighted Average Imperviousness = S(Area x Imp) / Total Area = 2679.228 / 61.15 = 44 %

Table D-8 : Allowable Release Rates for Proposed SWM Facility

Event
Unit 

Release Rate (1) 

(m3/s/ha)

Target 

Release Rate (2) 

(m3/s)
2yr/24hr Chicago 0.005 0.159
5yr/24hr Chicago 0.008 0.254
10yr/24hr Chicago 0.010 0.318
25yr/24hr Chicago 0.013 0.413
50yr/24hr Chicago 0.015 0.476
100yr/24hr Chicago 0.016 0.508

Regional 0.045 1.429
(1) Unit release rates as per the "Revised Target Unit Area Peak Flow Rate 07.06.27" table for Shannon's Creek at Dundas Street West.
(2) Target release rate based on post-development drainage area of 31.754 ha to SWM Facility from the May 2017 Design Brief .



CALCULATION SHEET D-1: CONTROLS 

Diameter (m) 0.170 Diameter (m) 0.250 Diameter (m) 0.400 Diameter (m) 0.500 L (m) 6.600 L (m) 6.000
A o (m2) 0.023 A o (m2) 0.049 A o (m2) 0.126 A o (m2) 0.196 Cw 1.80 Cw 1.58

invert (m) 166.30 invert (m) 166.510 invert (m) 166.910 invert (m) 167.800 Invert (m) 169.21 Invert (m) 169.150
C o 0.62 C o 0.62 C o 0.62 C o 0.62 n 0 n 0

Reg Water Level (m) 169.531 Max Water Level (m) 169.531
Head of Water (m) 0.321 Head of Water (m) 0.381

Reg Water Level (m) 168.831 Reg Water Level (m) 168.831 Reg Water Level (m) 168.831 Reg Water Level (m) 168.831 Q w (100% Blockage) (m3/s) 2.157 Q w (100% Blockage) (m3/s) 2.226

Head of Water (m) 2.531 Head of Water (m) 2.321 Head of Water (m) 1.921 Head of Water (m) 1.031 Note: Note: Sloping Sides of weir are 
Q 0 (m3/s) 0.097 Q 0 (m3/s) 0.200 Q 0 (m3/s) 0.453 Q 0 (m3/s) 0.477 1.8m x 1.5m precast box not considered in weir capacity

Orifice Equation: Orifice Equation: Orifice Equation: Orifice Equation: Weir Equation: (underestimated capacity)

Q o  = C o A o (2gh) 0.5 Q o  = C o A o (2gh) 0.5 Q o  = C o A o (2gh) 0.5 Q o  = C o A o (2gh) 0.5 Qw = C w (L-0.1nh)h 1.5 Weir Equation:

Not including reverse pipe losses Qw = C w (L-0.1nh)h 1.5

Q o  is the orifice flow Q o  is the orifice flow Q o  is the orifice flow Q o  is the orifice flow Qw is the weir flow Qw is the weir flow

C o  is the orifice coefficient C o  is the orifice coefficient C o  is the orifice coefficient C o  is the orifice coefficient Cw is the weir coefficient Cw is the weir coefficient 

A o  is the orifice flow area A o  is the orifice flow area A o  is the orifice flow area A o  is the orifice flow area L is the weir length L is the weir length

g is the gravitational constant g is the gravitational constant g is the gravitational constant g is the gravitational constant h is the weir height h is the weir height
h is the head of water h is the head of water h is the head of water h is the head of water n is the # of side contractions n is the # of side contractions

Restangular Channel Equation: Restangular Channel Equation:

Q = 1/n×AR2/3S1/2 Q = 1/n×AR2/3S1/2

normal depth (m) 0.224 normal depth (m) 0.095
n (roughness coef.) 0.03 n (roughness coef.) 0.03
W (width) (m) 6.000 W (width) (m) 6.000

A (area of flow) (m2) 1.344 A (area of flow) (m2) 0.568
p (wetted perimeter) (m) 6.448 p (wetted perimeter) (m) 6.189
R (hydraulic radius) (m) 0.208 R (hydraulic radius) (m) 0.092
S (slope) (m/m) 0.020 S (slope) (m/m) 0.333

Q (flow) (m3/s) 2.226 Q (flow) (m3/s) 2.226
v (velocity) (m/s) 1.66 v (velocity) (m/s) 3.92

Spillway velocity - max slope

Quantity Control 2
Vertical Circular Orifice

Quantity Control 4
Sharp-Crested Weir

Spillway velocity - min slope

Quantity Control 3
Vertical Circular OrificeVertical Circular Orifice

Quality Control 1 Quantity Control 1
Vertical Circular Orifice

Emergency Overflow
Broad Crested Weir
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Settling Criteria

From the SWMP Manual, the required length for settling is as follows:
where: r = length to width ratio, at the invert of the inlet pipe.

Qp = peak outflow during design quality storm

Vs = settling velocity

Input: r = 2.86 (63 m / 22 m)

Qp = 0.021 m3/s (at elevation 166.51 m)

Vs = 0.0003 m/s

Lmin = 14.08 m
The peak flow rate from the pond during the quality storm is
taken as the flow that would occur just below the quantity
controls (Refer to Table B-5 of Appendix B)

Dispersion Criteria

From the SWMP Manual, the required length for dispersion is as follows:
where: Q = Inlet flowrate (10-Year, 24-Hour Chicago Storm)

d = depth of pond during peak 10-year inflow (8h:00min)
Vf = desired final velocity

Input: Q = 4.854 m3/s
d = 1.83 m

Vf = 0.5 m/s

Lmin = 42.44 m

The minimum forebay length is determined by the larger of the settling or dispersion criteria.

Minimum Length of Forebay Required 42.44 m
Length of Forebay Provided 63.00 m (at elevation 166.33 m)

Average Forebay Velocity

From the SWMP Manual, the maximum allowable average velocity is 0.15 m/s:
Vavg =   Q  where: Q = Inlet flowrate (10-Year, 24-Hour Chicago Storm)

d Wavg d = depth of pond during peak 10-year inflow (8h:00min)

Wavg = average width of forebay

Input: Q = 4.854 m3/s
d = 1.83 m

Wavg = 16 m (9 m bottom, 22 m permanent pool)

V = 0.17 m/s > 0.15 m/s

CALCULATION SHEET D-2: FOREBAY SIZING FOR SWM FACILITY

SWM Pond 10
Town of Oakville

 Calculation of East Forebay Size

PHASE 3 OF THE PRESERVE LANDS

L
r Q
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Settling Criteria

From the SWMP Manual, the required length for settling is as follows:
where: r = length to width ratio, at the invert of the inlet pipe.

Qp = peak outflow during design quality storm

Vs = settling velocity

Input: r = 2.47 (47 m / 19 m)

Qp = 0.021 m3/s (at elevation 166.51 m)

Vs = 0.0003 m/s

Lmin = 13.08 m
The peak flow rate from the pond during the quality storm is
taken as the flow that would occur just below the quantity
controls (Refer to Table B-5 of Appendix B)

Dispersion Criteria

From the SWMP Manual, the required length for dispersion is as follows:
where: Q = Inlet flowrate (10-Year, 24-Hour Chicago Storm)

d = depth of pond during peak 10-year inflow (8h:00min)
Vf = desired final velocity

Input: Q = 0.284 m3/s
d = 1.83 m

Vf = 0.5 m/s

Lmin = 2.48 m

The minimum forebay length is determined by the larger of the settling or dispersion criteria.

Minimum Length of Forebay Required 13.08 m
Length of Forebay Provided 47.00 m (at elevation 166.33 m)

Average Forebay Velocity

From the SWMP Manual, the maximum allowable average velocity is 0.15 m/s:
Vavg =   Q  where: Q = Inlet flowrate (10-Year, 24-Hour Chicago Storm)

d Wavg d = depth of pond during peak 10-year inflow (8h:00min)

Wavg = average width of forebay

Input: Q = 0.284 m3/s
d = 1.83 m

Wavg = 12 m (5 m bottom, 19 m permanent pool)

V = 0.01 m/s < 0.15 m/s

CALCULATION SHEET D-3: FOREBAY SIZING FOR SWM FACILITY

SWM Pond 10
Town of Oakville

 Calculation of West Forebay Size

PHASE 3 OF THE PRESERVE LANDS

L
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Attachment 8 – SEDIMENT TRAP SIZING CALCUALTIONS (DSEL, 

2026) 
 
 

 
 



Project: Preserve Block 301

DSEL File: 1227

Date: Jul-26

Parameters

Length (L): 10 m

Width (W): 5 m

Depth (D): 1.5 m

Side Slope (S): 0.5 :1

Drainage Area (A): 0.41 Ha

Volume Requirement: 125 m
3
/Ha

Volume Calculation (per OPSD-219.220)

Provided Volume = (L - D x S) x (W - D x S) x D

= 58 m
3

Required Volume = A x 125m3/Ha

= 52 m
3

Provided Volume > Required

Preserve Block 301

Excavated Sediment Trap

Sediment Trap 1 - Volume Calculations



 
 
 
 
 

 

 
Attachment 9 – MECP Form SS1 (DSEL, 2026) 

 
 

 
 
 





Kaya Yuan Digitally signed 
by Kaya Yuan



P

O

L

L

Y

 

D

R

I

V

E

LOWER FOURTH LTD. &

PENDENT DEVELOPMENTS LTD

(PRESERVE PHASE 3B)

REFER TO  DAVID SCHAEFFER

ENGINEERING LTD.

PROJECT No. 14-744

LOWER FOURTH LTD. &

PENDENT DEVELOPMENTS LTD

(PRESERVE PHASE 4A)

REFER TO  DAVID SCHAEFFER

ENGINEERING LTD.

PROJECT No. 16-879

UNDERGROUND GENERAL PLAN

Fax. (905) 475-3081

600 Alden Road, Suite 606

Markham, Ontario, L3R 0E7

Tel. (905) 475-3080

www.DSEL.ca

DSEL

C

of Halton

Municipality

The Regional

DEVELOPMENT SERVICES

REMINGTON GROUP

PRESERVE BLOCK 301

(275 POLLY DRIVE)

NOT FOR  CONSTRUCTION

Kaya Yuan

2026-07-06

C

 

O

 

R

 

E

 

 

5

V
E

 
D

R

I
V

E

N

O

P

R

E

S

E

R

V

E

P

O

L

L

Y

D

R

I

V

E

C

R

E

E

K

 
D

R

I
V

E

D

R

I

V

E

SWM

POND 13

S

A

W

M

I

L

L

S

T

R

E

E

T

NORTH PARK BOULEVARD

G

E

O

R

G

E

P

O

L

L

Y

 

D

R

I

V

E

M

A

C

K

A

Y

P

A

S

S

A

G

E

J

A

C

O

B

 

W

A

Y

E

R

A

S

M

U

M

 

 

S

T

.

L

A

N

E

 

1

7

2

L

A

N

E

 

1

7

0

V

A

R

D

O

N

 

W

A

Y

L

A

N

E

 

1

7

4

C

A

R

D

I

N

G

 

M

I

L

L

 

T

R

A

I

L

L

A

N

E

L
E

T

H

P

A

G

E

L

N

.

L

N

.

1

6

9

1

7

1

H

A

R

O

L

D

 

D

E

N

T

 

T

R

A

I

L

S

T

R

E

E

T

D

O

N

A

L

D

F

A

Y

C

H

A

R

L

E

S

1

7

3

R

I
V

E

S

A

V

A

G

E

 

A

V

E

.

N

S



P

O

L

L

Y

 

D

R

I

V

E

SANITARY DRAINAGE PLAN

Fax. (905) 475-3081

600 Alden Road, Suite 606

Markham, Ontario, L3R 0E7

Tel. (905) 475-3080

www.DSEL.ca

DSEL

C

of Halton

Municipality

The Regional

DEVELOPMENT SERVICES

REMINGTON GROUP

PRESERVE BLOCK 301

(275 POLLY DRIVE)

NOT FOR  CONSTRUCTION

Kaya Yuan

2026-07-06

C

 

O

 

R

 

E

 

 

5

V
E

 
D

R

I
V

E

N

O

P

R

E

S

E

R

V

E

P

O

L

L

Y

D

R

I

V

E

C

R

E

E

K

 
D

R

I
V

E

D

R

I

V

E

SWM

POND 13

S

A

W

M

I

L

L

S

T

R

E

E

T

NORTH PARK BOULEVARD

G

E

O

R

G

E

P

O

L

L

Y

 

D

R

I

V

E

M

A

C

K

A

Y

P

A

S

S

A

G

E

J

A

C

O

B

 

W

A

Y

E

R

A

S

M

U

M

 

 

S

T

.

L

A

N

E

 

1

7

2

L

A

N

E

 

1

7

0

V

A

R

D

O

N

 

W

A

Y

L

A

N

E

 

1

7

4

C

A

R

D

I

N

G

 

M

I

L

L

 

T

R

A

I

L

L

A

N

E

L
E

T

H

P

A

G

E

L

N

.

L

N

.

1

6

9

1

7

1

H

A

R

O

L

D

 

D

E

N

T

 

T

R

A

I

L

S

T

R

E

E

T

D

O

N

A

L

D

F

A

Y

C

H

A

R

L

E

S

1

7

3

R

I
V

E

S

A

V

A

G

E

 

A

V

E

.

N

S



INVERT

SANITARY

INVERT

PROPOSED

GRADES

STORM

CHAINAGE

CENTERLINE

PROPOSED

GRADES

SANITARY

INVERT

INVERT

STORM

CHAINAGE

CENTERLINE

PLAN AND PROFILE OF

Fax. (905) 475-3081

600 Alden Road, Suite 606

Markham, Ontario, L3R 0E7

Tel. (905) 475-3080

www.DSEL.ca

DSEL

C

of Halton

Municipality

The Regional

DEVELOPMENT SERVICES

REMINGTON GROUP

PRESERVE BLOCK 301

(275 POLLY DRIVE)

NOT FOR  CONSTRUCTION

Kaya Yuan

2026-07-06

P

O

L

L

Y

 

D

R

I

V

E

LOWER FOURTH LTD. &

PENDENT DEVELOPMENTS LTD

(PRESERVE PHASE 3B)

REFER TO  DAVID SCHAEFFER

ENGINEERING LTD.

PROJECT No. 14-744

LOWER FOURTH LTD. &

PENDENT DEVELOPMENTS LTD

(PRESERVE PHASE 4A)

REFER TO  DAVID SCHAEFFER

ENGINEERING LTD.

PROJECT No. 16-879

LANE 172

CARDING

MILL TRAIL

ERASMUM

STREET

C

 

O

 

R

 

E

 

 

5

V

E
 
D

R

I
V

E

N

O

P

R

E

S

E

R

V

E

P

O

L

L

Y

D

R

I

V

E

C

R

E

E

K

 
D

R

I
V

E

D

R

I

V

E

SWM

POND 13

S

A

W

M

I

L

L

S

T

R

E

E

T

NORTH PARK BOULEVARD

G

E

O

R

G

E

P

O

L

L

Y

 

D

R

I

V

E

M

A

C

K

A

Y

P

A

S

S

A

G

E

J

A

C

O

B

 

W

A

Y

E

R

A

S

M

U

M

 

 

S

T

.

L

A

N

E

 

1

7

2

L

A

N

E

 

1

7

0

V

A

R

D

O

N

 

W

A

Y

L

A

N

E

 

1

7

4

C

A

R

D

I

N

G

 

M

I

L

L

 

T

R

A

I

L

L

A

N

E

L
E

T

H

P

A

G

E

L

N

.

L

N

.

1

6

9

1

7

1

H

A

R

O

L

D

 

D

E

N

T

 

T

R

A

I

L

S

T

R

E

E

T

D

O

N

A

L

D

F

A

Y

C

H

A

R

L

E

S

1

7

3

R

I
V

E

S

A

V

A

G

E

 

A

V

E

.

N

S

POLLY DRIVE

STA. 0+000.000 TO STA. 0+105.000

  


