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1. INTRODUCTION 
 
1.1 General 
 
Haddad, Morgan and Associates Ltd. has been retained by the Owner (Olivia Construction Homes Inc.) 
of the proposed Secret Garden Residential Subdivision to prepare a servicing report for a proposed 
residential development in the City of Windsor. 
 
This report has been prepared as support documentation for the Draft Plan of Subdivision process.  The 
purpose of this report is to present the proposed servicing of the subject lands.  This includes roads, 
sanitary and storm sewers, water supply; as well as electrical and telecommunications services. 
 
The proposed Secret Garden Residential Subdivision is generally bounded by Grand Marais Road East 
to the north, Pillette Drain No. 1 to the south, Tourangeau Road to the east, and Allyson Avenue to the 
west. 
 
The site is currently vacant.  Refer to Figure 1, which shows the subject property in its undeveloped 
state. 

 

 
 

Figure 1 – Aerial Photograph of Existing Site 
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2. SITE CHARACTERISTICS AND LAND USE 
 
2.1 General 
 
The subdivision area is comprised of a total of 1.06 hectares (2.62 acres).  The legal description of the 
Secret Garden lands is Part of Block 21, Plan 12M-417 and Part of Lot 105, Concession 2 – Geographic 
Township of Sandwich East – now in the City of Windsor – County of Essex, Ontario.   
 
The proposed development consists of vacant land, which is currently designated as Residential.  The 
proposed subdivision will include 28 residential units; which includes 14 units on Street `A’ and 14 units 
on Loon Street. 
 
A site location plan and Proposed Site Layout are shown in Figures 2 and 3. 
 

 
 

Figure 2 – Key Plan 
 
2.2 Topography 
 
Topographic information was obtained from a topographic survey provided by an Ontario Land 
Surveyor, as well as mapping provided by the City of Windsor, Geomatics Division of the Public Works 
Department.  The area under study can be defined as relatively flat.  The natural gradient of the land 
generally falls in a westerly direction. 
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Figure 3 – Subdivision Layout 
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2.3 Soil Classification 
 
The majority of the area consists of Brookston Clay Loam, having slow infiltration rates. 
 

Symbol Bcl 
Name of Soil Brookston Clay Loam 
Description of Surface and 
Subsoil 

Dark clay loam over mottled 
and blue-grey gritty clay and 
clay loam; few stones. 

Topography and Drainage Almost level with poor natural 
drainage. 

 
In according with Windsor/Essex Region Stormwater Management Standards Manual, Brookston Clay 
Loam fall within the Hydrologic Group D. 
 
A runoff coefficient of 0.20 for clay soil was used in the stormwater analysis. 
 
2.4 Zoning 
 
The proposed development lies within the Fountain Bleu Planning District and is zoned Medium 
Density Housing RD2.1, which allows single-unit, duplex, semi-detached housing units.  The lands are 
surrounded with existing residential housing on 3 sides.  The site is currently subject to an application 
for re-zoning. 
 
2.5 Existing Infrastructure 
 
Based on the City of Windsor Sewer Atlas, a topographic survey and record drawings for Allyson 
Avenue, the current property is serviced by the following: 
 

Roads Road connection at the east limit of the Allyson Avenue right-of-way. 
Existing road on Tourangeau Road 
Road connection on Loon Street at the west property line 

Sanitary 250 mm diameter PVC sanitary sewer stub on Street `A’, immediately east 
of Allyson Avenue 

 250 mm diameter PVC sanitary sewer stub on Loon Street, immediately 
west of the west property line 

Storm   Pillette Drain No. 1 located at the south end of the site 
Water   150 mm diameter watermain on Street `A’ 

200 mm diameter watermain on Loon Street 
Electrical Supply Electrical plant on Allyson Avenue and Tourangeau Road 
Gas Supply  Gas piping on Allyson Avenue and Tourangeau Road 
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3. SANITARY SEWERAGE 
 
3.1 Existing Sanitary Sewers 
 
The existing 250 mm diameter sanitary sewers are located on Street `A’ east of Allyson Avenue and on 
Loon Street immediately west of the site.  The sanitary sewers have depths of approximately 2.9 metres 
(~ 9.6’ feet). 
 
3.2 Sanitary Drainage Area 
 
The proposed drainage areas included Street `A’ and Loon Street developments.  The Street `A’ 
drainage area is approximately 0.5 hectares and includes 14 residential units.  The Loon Street drainage 
area is approximately 0.56 hectares and includes 14 residential units. 
 
3.3 Design Criteria 
 
3.3.1 Design Parameters 
 
The design of the sanitary sewers for the area are based on the latest City of Windsor standards, as 
outlined in their Development Manual.  The design criteria are as follows: 
 

3.3.1.1 The design criteria for sanitary sewers shall be as follows: 
 

− Residential sewage flow 0.0042 litre/second/capita = 363 Litres/day/capita 
− Infiltration   0.1560 litre/second/hectare 
− Minimum velocity  0.75 metres per second 
− Maximum velocity 3.00 metres per second 

 
3.3.1.2 The ultimate flow shall be determined from the following formula: 

 
       Q (Ultimate) = Residential Sewage Flow x Ultimate Population Served x Ultimate Flow  
    Factor + Infiltration 
 

3.3.1.3 The ultimate population to be served by the sanitary sewers was based on 3.5 persons per 
unit. 

   
3.3.1.4 Peaking Factor 

 
Once average flows have been determined, peaking factors must be applied to establish 
peak flows for which to design sanitary systems.  Variations in flow from the average 
become less as the serviced population and area increases.  The City of Windsor standard 
peaking factors provides the Ultimate Flow Factor as a function of population.  The 
ultimate flow factor shall be taken from the following table: 
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      Ultimate Flow Factor by Population 
 

Population Ultimate Flow 
Factor 

1,000 6.00 
1,500 5.75 
2,000 5.55 
2,500 5.35 
3,000 5.20 
4,000 4.92 
6,000 4.50 
8,000 4.15 
10,000 3.90 
15,000 3.40 
20,000 3.20 

 
  Where population values fall between the population values, a linear interpolation was  
  performed. 
 

3.3.1.5 Manning’s Roughness Coefficient “n” factor (smooth walled sewer pipes only) shall be  
  n = 0.013. 

 
3.3.1.6 City of Windsor standards state that the minimum pipe velocity of 0.75 metres per 

second.  This can be achieved with a minimum slope of 0.39% for a 250 mm diameter 
pipe.  It is recommended that a minimum slope of 0.44% be used, in order to achieve a 
velocity of 0.80 metres per second. 

 
3.3.1.7 All pipe crossings shall be designed and constructed in accordance with the Standard  
  Drawing AS-312 unless otherwise approved by the City Engineer.  
 
3.3.1.8 All pipes used as sanitary sewers shall be approved by the City Engineer and shall  
  conform to the latest City of Windsor Specifications. 

 
3.3.1.9 An application to the Ministry of the Environment, Conservation and Parks shall be  
  submitted to the City of Windsor for signature prior to submission to the Ministry. 

 
3.4 Analysis on Existing Sanitary Sewer Outlet 
 
The proposed sanitary sewers shall outlet to existing 250 mm diameter sanitary sewers on Allyson 
Avenue; which are connected downstream to an existing sanitary sewer under Plymouth Drive.  This 
sewer is denoted as a 250 mm diameter pipe on the City of Windsor Sewer Atlas and a 200 mm diameter 
pipe on the Allyson Avenue Subdivision As-Constructed drawings.  For the purposes of this analysis, a 
200 mm diameter sanitary sewer was assumed.  Based on the calculations, the receiving sewer is 
flowing at a capacity of 28%.  Based on our analysis, the 200 mm diameter sewer has sufficient capacity 
to receive the sanitary effluent from the combined Secret Garden / Allyson Avenue Subdivisions. 
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3.5 Recommended Design 
 
It is proposed that 250 mm diameter sewers be constructed on Street `A’ and Loon Street.  The new 
sewers shall outlet to existing 250 mm diameter sewers.  The proposed sewers have been illustrated on 
civil design drawings 1 – Infrastructure – Plans and Profiles – Storm Sewer Easement and Street `A’, 
drawing 2 – Infrastructure – Plan and Profile – Loon Street, and drawing 5 – Sanitary and Storm 
Drainage – Parameters and Boundaries. 
 
See Appendix A for the Sanitary Sewer Design sheet, which includes the outlet sewer located on 
Allyson Avenue.  The sanitary sewer layout is depicted in drawings 1 – Infrastructure – Plans and 
Profiles – Storm Sewer Easement and Street `A’ and 2 – Infrastructure – Plan and Profile – Loon Street. 
 
 
4. STORMWATER MANAGEMENT 
 
4.1 General 
 
The proposed Secret Garden Residential Subdivision is generally bounded by Grand Marais Road East 
to the north, Pillette Drain No. 1 to the south, Tourangeau Road to the east, and Allyson Avenue to the 
west.  The property lies within the Pillette Drain No. 1 drainage area, which drains to the Central Pond 
and eventually, to the Grand Marais Drain. 
 
4.2 Reference Stormwater Management Report 
 
The following report was relied upon as the basis for the storm sewer design and the outlet storm water 
quantity and quality conditions: 
 

− Central Avenue Pond Report, prepared by D.C. McCloskey Engineering Limited, dated 25 
January, 2021  (Appendix B) 
 
In addition to the report, we relied upon the Essex Region Conservation Authority Permit #9-21.  
(Appendix C) 

 
4.3 Objective 
 
The main objective for the Stormwater Management is to design a suitable storm sewer system, which 
will service the proposed development. 
 
4.4 Design Criteria for Stormwater Management 
 
The storm sewers were designed in accordance with parameters outlined in the Windsor/Essex Region 
Stormwater Management Standards Manual, dated December 6, 2018 
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4.4.1 Rainfall Intensity 
 
Design Storm Intensities: The design storm intensity shall be calculated using 
 
Rainfall Intensity   i     =      A        where  Intensity (i)  = mm/hr. 
                (T + B)c  Time (T)  = minutes 
        of concentration 
1:5 year return frequency i5   = 1259  
         (T + 8.8) 0.838  
 
1:100 year return frequency i100 = 2375 
     (T + 11) 0.861 
 
4.4.2 Design Criteria for Storm Sewers 
 
Storm sewers were designed using the Rational Method to calculate the total peak runoff from the 
drainage area. 
 

Rational Formula Q   = C i A/360 
      Where Q   = Peak runoff rate (m3/s) 
   C   = Coefficient of Runoff 
   A   = Tributary Area (hectares) 
    i5  = Rainfall Intensity (mm/hour) 

tc   = Time of Concentration (min) 
 
Runoff coefficients for the various land surfaces are as follows: 
 

Buildings   C = 0.95 
Pavement   C = 0.95 
Landscaping    C = 0.20 
 

The following are the calculations for the runoff coefficients for Streets `A’ and Loon Street: 
 

Street `A’   Runoff 

 A   (m2)   C  Coefficient 
Total 5281.8    
Road 1742 0.95   
Building 1103.7 0.95   
Landscape 2436.1 0.20   
    0.60 

     
Loon Street    
 A   (m2)   C   
Total 5111.5    
Road 1492.1 0.95   
Building 1043.8 0.95   
Landscape 2575.6 0.20   
    0.57 
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Combined     
 A   (m2)   C   
Total 10,393.3    
Road 3234.1 0.95   
Building 2147.5 0.95   
Landscape 5011.7 0.20   
    0.59 

 
Based on the estimate of the proposed runoff coefficient, a value of 0.60 was assumed. 
 
The storm sewers were initially designed using the 1:5-year return frequency storm.  This resulted in 
storm pipe sizes ranging from 375 mm diameter to 965 x 1525 mm elliptical (equivalent 1200 mm 
diameter).  In order to ensure that the 1:100-year return frequency storm would adequately be conveyed 
to the outlet, the sewers were designed to handle the 100-year storm event without flooding the streets.  
The minimum inlet time of concentration was assumed to be 15 minutes.  The sewer capacities were 
calculated based on submerged conditions, using the water levels in the outlet drain, Pillette Drain No. 1.  
The velocities of the proposed sewers shall range between 0.80 and 0.84 metres per second gravity 
conditions.  For maintenance purposes, A 6 m wide easement shall be provided along the west property 
line.  The storm sewer design calculations are included in Appendix D. 
 
4.4.2.1   Catch Basin Analysis 
 
In order to ensure that the design flows are directed underground to the proposed sewers, an analysis of 
the capacities of the catch basins was conducted.  The analysis was based on the method presented in 
Modeling Catchbasins and Inlets in SWMM, Method 4: Orifices Representing Grates.  The reference 
information and analysis are provided in Appendix E.  Providing a factor of safety, we are 
recommending that two sets of catch basins be installed on each of Street `A’ and Loon Street. 
 
4.4.2.2   Private Storm Drain Connections 
 
As requested by the developer and in consultation with the Building and Engineering Departments, it is 
recommended that private storm drain connections from residential units not be provided.  The proposed 
townhouses shall be constructed with slabs on grade and shall be drained on grade via splash-blocking.  
Rear yard drain catch basins shall be provided and shall outlet to shared rear-yard drainage piping. 
 
4.4.2.3   Runoff Control and Storage Requirement 
 
Based on the Central Avenue Pond Report, prepared by D.C. McCloskey Engineering Limited, the 
authors confirmed “… that the existing storm sewer system can convey a standard 5-year minor design 
storm from a fully developed condition without surface ponding …” 
 
In addition, the report states, “For the 100-year major design storm, our analyses showed that local 
sewer combined with overland flow along roadways can effectively convey flows to the main drainage 
pathway, which can convey the 100-year flows to the pond.  The main drainage pathway consists of the 
Grand Marais Drain open channel section (former Pillette No. 1 Drain) from Central Pond to 
Tourangeau Rd …” 
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In order to properly size the storm sewers, the high-water levels in the receiving Pillette Drain No. 1 
were considered.  The boundary conditions used are as follows: 
 

5-year high water level 184.146 
100-year high water level 184.948 

 
4.4.3 Recommended Design 
 
The following storm sewer design is proposed: 
 

Street `A’  MH1 to MH2  675   mm diameter precast concrete pipe 0.12% 
Street `A’ outlet pipe MH2 to MH3  825   mm diameter precast concrete pipe 0.09% 
Street `A’ outlet pipe MH3 to MH5  865 x 1345 mm precast concrete pipe  * 0.07% 
Loon Street  MH4 to MH5  675   mm diameter precast concrete pipe 0.12% 
Outlet Sewer  MH5 to Pillette  965 x 1525 mm precast concrete pipe * 0.06% 

Drain No. 1 
 

* Elliptical pipes have been recommended in order to meet the City of Windsor’s minimum cover 
requirement of 1.0 m. 
 
Pipe material shall be precast concrete pipe or a substitute approved by the City of Windsor. 
 

− Sewers shall be constructed in accordance with the City of Windsor standard and specifications. 
− Manholes shall have a minimum sump depth of 450 mm 
− Single catch basin connections shall be a minimum 200 mm diameter pipe. 
− Double catch basin connections shall be a minimum 250 mm diameter pipe 
− Private storm drain connections shall not be provided; however, properly sized sewers shall be 

located, fronting all residential units 
− Rear yard drains shall be provided for each dwelling unit 

 
Storm Sewer Hydraulic Design Sheet is included in Appendix D. 
 
The pipe outlet to Pillette Drain No. 1 shall be surrounded in rip-rap, in order to reduce scouring of the 
open drain.  The proposed outlet invert shall be 300 mm above the drain invert. 
 
5. STORMWATER QUALITY DURING CONSTRUCTION 
 
The following temporary quality treatment technique must be provided during the construction period.  
We recommend that the standard quality measure during construction be employed as follows: 
 

Sediment Control Measures 
 

1. Protect all exposed surfaces and control all runoff during construction. 
2. Keep all erosion control measures in place prior to starting construction and until restoration is 

complete. 
3. Maintain erosion control measures during construction. 
4. Dispose of all collected sediment at an approved location. 
5. Keep area disturbed during construction to a minimum. 
6. Dispose of all dewatering in an approved sedimentation basin. 
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Protect all catch basins, manholes and pipe ends from sediment intrusion including placing filter
fabric on top ofthe catch basins (under grates).
Keep all sumps clean during construction.
Prevent windblown dust.
Provide perimeter swales on the sides of the topsoil stockpiles to direct flow to stone sediment pits,
which will entrap sediments.
Use straw bales as directed by the Engineer during construction.
Maintain the grade of the boulevard (during construction) 150 mm below the top of the concrete
curb. The curb will form a dike that will restrict,to agreat degree, the movement of sediments to
the storm sewer system.

8.

9.

10

11

12

6. WATER SUPPLY

The proposed watermains are to be connected to existing mains on the west side of the
subdivision. A 150 mm diameter watermain is proposed for Street'A', which will be connected
to an existing 150 mm diameter watermain stub. A200 mm diameter watermain is proposed for
Loon Street, which will be connected to existing watermain on both Allyson Avenue and
Tourangeau Road. The water networks shall include fire hydrants for fire protection.

All watermains shall be constructed in accordance with the requirements of Windsor Utilities
Commission and the Ministry of Environment, Conservation and Parks.

7. PROPOSED LOT GRADING

The grading plan has been developed using the actual rear yard lengths. Historically, the
Building Department reviews the grading plans in compliance with the rear yard lengths as set
out in the zoning bylaw. Since these are townhouses, we are requesting that the proposed
grading form part of the registered agreement and be accepted as based on actual rear yard
lengths. Extensions of units is highly unlikely; however, any modifications to the buildings will
be subject to building department compliance at that time.

We trust that this submission meets with your approval. If you have any questions, please contact our
o ffi ce by emai I at catherine @haddadmorg an. com.

Yours truly,

Haddad, Morgan and

Catherine Girgis, P.Eng
Project Engineer

11
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SANITARY SEWER DESIGN DESIGNED BY C.G.
April 5, 2024

SECRET GARDEN RESIDENTIAL SUBDIVISION 19-134
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SUM OF SUM OF
P P A A Qp Qi Q Q D S L n Vfull Qfull Q/Qfull

(persons) (persons) (hectacres)(hectacres) (l/s) (l/s) (l/s) (m3/s) (mm) (%) (m) (m/s) (m3/s) (%) (m) (m)

Street `A' A 7SP-4444 49 49 Res 6.00 0.494 0.494 1.23 0.08 1.31 0.0013 250 0.44 79 0.013 0.80 0.039 3 182.918 182.570

Loon Street C B 49 49 Res 6.00 0.567 0.567 1.23 0.09 1.32 0.0013 250 0.44 52 0.013 0.80 0.039 3 182.519 182.260
7SP-4445

Allyson Plymouth 126 126 Res 6.00 1.933 1.933 3.18 0.30 3.48 0.0035 250 0.44 0.013 0.80 0.039 9

Outlet Analysis 6.11 0.0061 200 0.44 0.013 0.69 0.022 28
*

* City of Windsor Sewer Atlas shows a 250 mm diameter sewer / Record drawings show a 200 mm diameter sewer.

Street `A' / Loon / 
Allyson

Q (Ultimate) = Residential Sewage Flow x Ultimate Population Served x 
Ultimate Flow Factor + Infiltration

Residential sewage flow = 0.0042 litre/second/capita
Residential Population Density = 3.5 persons / unit
Ultimate Flow Factor = 6.00
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Central Avenue Pond Report, prepared by D.C. McCloskey 
Engineering Limited, dated 25 January, 2021 
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Amherstburg / Essex / Kingsville / Lakeshore / LaSalle / Leamington / Pelee Island / Tecumseh / Windsor

regs@erca.org 
P.519.776.5209 
F.519.776.8688 

360 Fairview Avenue West 
Suite 311, Essex, ON N8M 1Y6 

February 2, 2021
  
The Corporation of the City of Windsor 
c/o Rob Perissinotti, P.Eng. 
350 City Hall Square West 
Windsor, ON N9A 6S1 
  
Re:    Application for Permit #9-21 
         Place and Grade Fill  
         The Corporation of the City of Windsor 
         CENTRAL POND 
  
You have applied to this office for a permit for Development (placement and grading of fill for 
earthwork modifications to restore Central Pond to its original design intent) within the regulated area 
of the Grand Marais Drain, in the City of Windsor. We have reviewed the following document prepared 
by D.C. McCloskey Engineering Ltd. (McCloskey Project No. M18-321):  
 

 
The following is our understanding of, and requirements for, this project: 

Placement and grading of fill for earthwork modifications to the existing Central Pond to restore 
the pond to its original design intent. 

Assessment confirms existing minor and major storm systems have sufficient conveyance 
capacity to handle the runoff from the study area for the full buildout scenario. 

Assessment confirms that the Central and GCBP Ponds have sufficient storage for the full 
buildout scenario of the study area. 

Once earthwork modifications are completed, the pond will provide the normal standard level of 
protection for water quality for the full buildout scenario.  

Sediment and erosion control measures are to be implemented at this site until the site is 
stabilized. 

 
This is to inform you that your application has been approved and your permit is enclosed. The issue of 
the permit does not imply adequate protection from flooding/erosion.  
 
Any additional proposed recommended works will require additional approvals from this office. 
 
 
 
 



The Corporation of the City of Windsor 
c/o Rob Perissinotti, P.Eng. 
February 2, 2021 

Page 2 of 2 

Amherstburg / Essex / Kingsville / Lakeshore / LaSalle / Leamington / Pelee Island / Tecumseh / Windsor

Please review the attached permit and Schedule 'B' documents. All works are to be completed in 
accordance with the Schedule 'B' documents. Please sign your permit, return a copy to this office by 
mail, e-mail or fax, and retain a copy for your records. 
 
This approval does not negate your responsibility to obtain any other federal, provincial, or 
municipal authorizations or clearances that may be necessary. 
 
If our understanding of this project is either incorrect, incomplete, or if there are any changes to the 
project, the Essex Region Conservation Authority must be contacted immediately.  
 
If you have any questions, please contact the undersigned at this office at (519)776-5209. 
   
Yours truly, 
 

 
 
Tian Martin, P.Eng. 
Watershed Engineer 
 
  

 McCloskey Engineering Ltd. 

 



Permit No.





x
$2,500

Pd. Jan 8/2021

9-21

1 PART (93 pages)
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Storm Sewer Hydraulic Design Sheet Date: April 5, 2024

Site location: Windsor, Ontario Rational Formula: Q = 2.78 x C x  I x A Concentration time: tc = ti + tf (minute)
Project Name: Secret Garden Residential Subdivision Project No.: 19-134 where Q: peak flow (L/s) where ti: inlet time before pipe (minute)

C: runoff coefficient tf: time of flow in pipe (minute)
Design Storm: The 5 -Year Storm Event and the 100 -Year Storm Event I: rainfall intensit (mm/h) tf = L / (60 V) (minute)

A: area (ha)

Manning Equations:

Vf = 0.397/nf*D 2/3*S1/2 Qf = 0.312/nf*D 8/3*S1/2 Qf = flow rate (m3/s)

Vf = velocity (m/s) D: pipe size (mm) Q = 0.62 * A * SQRT (2gh)
S: slope (grade) of pipe (%) Q = 0.62 * D2 * 3.14 / 4 * SQRT (2gh)
n: roughness coefficient D=SQRT(Q/.62*4/(SQRT(2*9.81*h))

Drainage 
Area

From 
(MH/CB)

To  
(MH/CB)

Runoff 
Coefficient 

C local

Area        A 
local 

(hectares)

Area      
AC local 

(hectares)

Area      
AC total 

(hectares)

Time      of 
Concentration 

(minutes)

Rainfall 
Intensity I 

5 year 
(mm/hr)

Rainfall 
Intensity I 
100 year 
(mm/hr)

Pipe 
Diameter 

(mm)

Slope      
(%)

Length of 
Pipe       
(m)

Peak Flow 
Runoff    5-

year 
(m3/s)

Peak Flow 
Runoff 

100- year 
(m3/s)

Velocity V full   

(m/s)
Pipe 

Capacity 
Q full 

(m3/s)

Q5/Qf Q100/Qf Time to 
next node  
(5-year) 

(minutes)

Invert 
upsttream 

(m)

Invert 
downstream 

(m)

Lo
w

es
t r

oa
d 

el
ev

at
io

n 
in

 
su

bd
iv

is
io

n

Pillette 
Drain No. 1 
5-year HWL  

(m)

Pillette Drain 
No. 1 100-
year HWL     

(m)

Head    
5-year   

(m)

Head    
100-year   

(m)
Pipe size 

required 5-
year (m)

Pipe size 
required 
100-year 

(m)
D m D/4

slope 
decimal Area SM

1 1A 2 0.60 0.09405 0.0564 0.0564 15 88.40 143.67 375 0.26 97 0.014 0.023 0.81 0.089 16% 25% 2.00           183.898     183.646          185.002 184.146 184.948 0.556 0.054 0.165 0.376 0.375 0.09375 0.0026 0.110447

2 1 2 0.60 0.30355 0.1821 0.1821 15 88.40 143.67 675 0.12 46 0.045 0.073 0.81 0.291 15% 25% 0.94           183.251     183.196          185.002 184.146 184.948 0.556 0.054 0.296 0.675 0.675 0.16875 0.0012 0.357847

Half of 4 CB 0.60 0.022065 0.0132 0.0132 15 88.40 143.67 200 1 1 0.003 0.005 1.04 0.033 10% 16% 0.02           183.495     183.485          185.002 184.146 184.948 0.556 0.054 0.080 0.182 0.2 0.05 0.01 0.031416

1, 2, half 
of 4 2 3 0.2518 17.00 82.63 134.80 825 0.09 44.6 0.058 0.094 0.81 0.431 13% 22% 0.92           183.196     183.156          185.002 184.146 184.948 0.556 0.054 0.336 0.769 0.825 0.20625 0.0009 0.534562

3 4A 3 0.60 0.1729 0.1037 0.1037 15 88.40 143.67 525 0.17 44.8 0.025 0.041 0.82 0.177 14% 23% 0.91           183.572     183.496          185.002 184.146 184.948 0.556 0.054 0.223 0.510 0.525 0.13125 0.0017 0.216475

1 - 4 3 5 0.3688 17.92 80.23 131.09 1050 0.07 49 0.082 0.134 0.83 0.722 11% 19% 0.98           183.156     183.122          185.002 184.146 184.948 0.556 0.054 0.401 0.918 1.05 0.2625 0.0007 0.865902
0.84 0.799 10% 17%

5 4 5 0.60 0.26981 0.1619 0.1619 15 88.40 143.67 675 0.12 49 0.040 0.065 0.81 0.291 14% 22% 1.00           183.181     183.122          185.002 184.146 184.948 0.556 0.054 0.279 0.637 0.675 0.16875 0.0012 0.357847

6 5A 0.60 0.11975 0.0719 0.0719 15 88.40 143.67 450 0.2 47 0.018 0.029 0.80 0.128 14% 23% 0.98           183.439     183.345          185.002 184.146 184.948 0.556 0.054 0.186 0.424 0.45 0.1125 0.002 0.159043

7 CB 0.60 0.03514 0.0211 0.0211 15 88.40 143.67 250 1 1 0.005 0.008 1.21 0.059 9% 14% 0.01           183.586     183.576          185.002 184.146 184.948 0.556 0.054 0.101 0.230 0.25 0.0625 0.01 0.049087

1 - 7 5 Drain 0.6236 18.90 77.85 127.39 1200 0.06 69.7 0.135 0.221 0.84 0.955 14% 23% 1.38           183.122     183.080          185.002 184.146 184.948 0.556 0.054 0.513 1.177 1.2 0.3 0.0006 1.130973
0.84 1.002 13% 22%

6 If draining to ditch 0.60 0.0244 0.0146 0.0146 15 88.40 143.67 200 0.58 11.5 0.004 0.006 0.80 0.025 14% 23% 0.24           185.002 184.146 184.948 0.556 0.054 0.084 0.191 0.2 0.05 0.0058 0.031416
Each unit individually

 Sewer Design - Pipe sizes considering water levels in Pillette Drain No. 1 

Substitute with 865 x 1345 elliptical pipe

Substitute with 965 x 1525 elliptical pipe
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Modeling Catchbasins and Inlets in SWMM 
 
Matthew Senior, Ron Scheckenberger and Brian Bishop (2018)  
Amec Foster Wheeler 
 
DOI: https://doi.org/10.14796/JWMM.C435 
 
1. Introduction 

 
1.2  Problem Statement and Methodology 
 
Method 4: Orifices Representing Grates 
 
In this method, catchbasin grates are represented as bottom-draw orifices. The general layout would 
again be consistent with that presented in Figure 3. Each catchbasin is assumed to have an approximate 
opening area of 0.125 m2, based on measurements of standard grate designs used in Ontario (Ontario 
Provincial Standard Drawings, OPSD, 400.010 and OPSD 400.100; OPS 2016). Similar to method 3, 
this opening area is multiplied by the number of grates being represented in the subcatchment, with an 
equivalent square opening calculated. A standard orifice coefficient of 0.62 is used. This method 
generally functions more effectively than method 3 in situations where storm sewer surcharge above the 
surface level is expected (i.e. reverse flow). This method also addresses some of the shortcomings of 
method 3 by better accounting for the dynamic rate of inflow with varying head (particularly at sag 
points) and also for permitting reverse flow from the minor system back to the major system. However, 
this method does not account for any potential inlet restriction provided by the catchbasin lead, as 
compared to the grate. 
 
https://www.chijournal.org/C435 
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