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1.0 INTRODUCTION 

 

 1.1 BACKGROUND 

n Engineering Inc. was retained to prepare a Functional Servicing and Stormwater Management 

Report in support of a Site Plan Application for the proposed development, in Whitchurch-

Stouffville. The purpose of this report is to provide site-specific information for the Town’s 

review with respect to infrastructure required to support the proposed development regarding 

storm drainage, sanitary sewers and water supply. 

More specifically, the report will present the following: 

 

a. Identifying existing runoff pattern and quantity of runoff discharge from proposed 

development area; 

 

b. Identifying post-development runoff from the site towards the existing municipality 

right of way; 

 

c. Address the concerns from the reviewing agencies including: Town of Whitchurch-

Stouffville.  

 

d. New site servicing requirements for sanitary and water supply will also be discussed in 

the following sections 

 

 1.2 STUDY AREA 

The subject site has a street address of 27 Winona Drive, Whitchurch-Stouffville, Ontario. The 

property is located to the North-east of the Winona and Main Street intersection. The location 

of the subject site is shown in Figure 1.  

  
Figure 1 - Site Location Plan 
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 1.3 EXISTING TOPOGRAPHY AND DRAINAGE PATTERN 

 

The Site is located at the municipal address of 27 Winona Drive in Whitchurch-Stouffville, 

Ontario, northeast of the intersection of Winona Drive and Main Street.  The Site encompasses 

an area of about 0.24 hectares (0.59 acres). 

 

A legal and topographic survey has been prepared by Richmond Surveying Inc., dated 18
th

 

August 2024 which identifies the site as Part of Lot 26, registered plan 455, Town of 

Whitchurch-Stouffville, Regional Municipality of York.  

 

The topographical survey plan has been attached in Appendix A. Locally; topography in the 

area of the Site is relatively flat with a gentle slope to the south.   The highest elevation of the 

site is 271.60 at northeast side, which goes down to 270.50 at south-east side with a slope of 

approximately 2.9%. Based on the current drainage pattern, surface water flows overland from 

the property appears to drain partially toward the east side (Ninth Line) and partially toward the 

west side (Winona Drive). 

 

The Figure 2 illustrates the current condition of the site. The property is characterized by a 

single building, pavement on the west of the building and landscape on the back of the building 

or east side of the property. Refer to DR-101 for existing drainage plan, attached in Appendix 

A. 

 

 

 
 

Figure 2 - Site Existing Conditions 

 

 1.4  PROPOSED DEVELOPMENT 
 

The site is designated for development as a Place of Worship, featuring a three-story building that 

includes ground-level and first-floor parking. A ramp will be incorporated to provide access to the 

upper parking level, accommodating a total of 76 parking spaces for the proposed development. It 

is also proposed that existing grades be preserved at the property boundaries to prevent any 

external water from entering the site. 
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2.0  STORMWATER MANAGEMENT CRITERIA  

The criteria for proposed development are summarized below:  

 Water Quantity Control – Post-development peak flow for the 100-year from the site 

to be controlled to the 2-year target flow. 

 Water Quality Control –Stormwater discharged from the post-development site are 

required to meet: 

  A minimum 80% TSS removal or an enhanced (Level 1) removal as referenced 

in the MOECC SWMPD Manual; and 

 Roof Top Storage –Roof-top detention will be proposed;  

 Erosion and Sediment Control During Construction – The erosion potential of the 

study area to assessed using methods described in the ‘MTO Drainage Management 

Manual’ of temporary erosion and sediment control measures suitable for construction 

sites.  

 Water Balance – As per the Hydrogeological investigation report, prepared by GHD 

dated August 27, 2024, approximately 18.3% of roof run-off from the building needs to 

be infiltrate for 10mm rain events.   

 

3.0  STORMWATER MANAGEMENT STUDY 
 

3.1 Comparison Existing Land Use and Proposed Conditions 

Land-use under the proposed development was compared to land-use under existing 

conditions to assess the changes in runoff flows on the site. The comparison presented in 

Table 1. As revealed from the Table 1, there will be an overall 46 % increase in 

imperviousness under the proposed development condition in contrast of about 46 % decrease 

in grass area. 

 
   Table 1 – Comparison between Existing and Proposed Condition Land-use 

LANS USE TYPE PAVED 

AREA 

ROOF 

AREA 

GRASS 

AREA 

TOTAL 

AREA 

Existing Condition (m2) 546.24 573.30 1289.20 2408.74 

Existing Condition (%) 23% 24% 54%   

Proposed Condition (m2) 89.03 2146.45 173.26 2408.74 

Proposed Condition (%) 4% 89% 7%   

Increase/Decrease (%) -19% 65% -46%   

 3.2 Runoff Coefficients 

The runoff coefficient value (C) is determined based on the land use of the catchment. Runoff 

parameters used for site under existing and proposed conditions are shown in Table 2 below, 

can be found in Table D-7 of Town of Whitchurch-Stouffville Design Guidelines and Standard 

Drawings.   
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Table 2 – Runoff Coefficients 
Land Use Runoff Coefficient 

Impervious Area (Asphalt, Concrete, Rooftop) 0.90 

      Pervious Area (Landscaped) 0.25 

 

The scenarios in which a catchment has more than one land use or soil type, a representative or 

composite runoff coefficient is determined using areas of the different land cover as weighting 

factor. Pre-development composite runoff coefficients are calculated based on existing land use 

and presented in Appendix B (Calculation Sheet 1C). Post-development catchment area is shown 

in DR-102 in Appendix A.  Calculations for pre-and post-development imperviousness are given 

in Appendix B and summarized below in Table 3.       

 

Table 3 – Composite Runoff Coefficients  

Drainage Area Pre-Development Post-Development 

SITE 0.55 0.85 

 
 3.3 Peak Flow Rates 

 

Given the size and characteristics of the site and catchment areas, the Rational Formula was 

used to determine the peak flows from the subject site under pre-development and post-

development conditions. The rainfall-runoff relationship is as follows: 

 

ACCaiQ 78.2  
 

Where: 

Q = Peak Flow in m
3
/s; 

A = Effective area of drainage basin in hectares (ha); 

C = runoff coefficient; and 

Ca= Antecedent Precipitation Factor  

i = Rainfall intensity in mm/hr. 

 

Rainfall intensities are calculated using the rainfall intensity-duration-frequency (IDF) values 

for the location coordinate of proposed site. The IDF values and Run-off Coefficient 

Modification Factors (Ca) are obtained from Table D-3 and Table D-8 of Town of Whitchurch-

Stouffville Design Guidelines and Standard Drawings and are summarized in Table 4 and 5.  

 
  Table 4 – IDF Parameters 

IDF 

PARAMETERS 
2 Years 5 Years 10 Years 25 Years 50 Years 100 Years 

A 696.679 1015.963 1279.709 1546.810 1802.604 2051.707 

B 4.957 5.255 5.715 5.746 6.029 6.230 

C 0.811 0.826 0.841 0.845 0.853 0.860 

 

 



Servicing and Stromwater Mamagement Report                                           27 Winona Drive, Whitchurch-Stouffville, ON 

 

9 | P a g e  

 

Table 5 – Run-off Coefficient Modification Factors  
Design Storm Return Period Run-off Coefficient Modification Factor (Ca) 

5 Years 1.00 

25 Years 1.10 

50Years 1.20 

100 Years 1.25 
     Note: C x Ca cannot exceed 1.00 

 
 3.4 Pre-development Peak Flow 

 

Based on the topographic survey, the existing property exhibits drainage patterns flowing 

partially toward the east side (Ninth Line) and partially toward the west side (Winona Drive). 

Utilizing a Civil 3D model, the current drainage pattern was analyzed (refer to DR101). Pre-

development peak flows were determined in accordance with the existing drainage 

characteristics and land use patterns. These calculations are detailed in Calculation Sheets 1A 

and 1B, located in Appendix B, with the results summarized in Table 6. 

 

Table 6 – Pre-development Peak Flow (l/s) 

 

 

 

 

 

 

 

 
 

 3.5 Post-Development Drainage Pattern and Peak Flow Rate 

 

 The proposed site encloses a mix of paved and grassed areas. Proposed site grades are selected 

to ensure vehicular access was unimpeded.  

 

For the proposed development condition, the side is divided into sub-catchments as shown in 

Figure DR-102 (Appendix A). In the proposed condition most of the area is covered by roof. 

The area around the building is considered as uncontrolled area. These areas are identified as 

UC1, UC2 and UC3 on DR-102 (Appendix A), which will remain uncontrolled under post-

development conditions. Post-development peak flows from both the controlled and 

uncontrolled area are calculated and presented in Appendix B, Calculation Sheets 2 & 3 

respectively. The results are summarized in Table 7. 

 

Table 7 – Post-development Peak Flow and Uncontrolled Flow 

 

  

 

 
 

 
 

Drainage Area 2 Years 5 Years 10 Years 25 Years 50 Years 100 Years 

A1 - Flow Towards East 1.65 2.27 2.68 3.19 3.59 3.96 

A2- Flow Towards West 27.05 37.26 43.94 52.44 58.88 65.03 

Total Flow from the site (l/s) 28.69 39.53 46.62 55.64 62.47 68.99 

Development Condition 
2 

Years 

5 

Years 

10 

Years 

25 

Years 

50  

Years 

100 

Years 

Post-development Flow ( Whole Site) (l/s) 44.34 61.09 72.05 94.58 113.15 124.96 

Uncontrolled (l/s) 0.96 1.32 1.56 2.05 2.51 2.88 
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3.6 Comparison of Existing and Proposed Runoff Rates 

 

 Flow rates under 2 year to 100 years storm events are calculated for both existing and proposed 

conditions using the Rational Method. Catchment areas and land use information are shown in 

Figures DR-101 and DR-102 in Appendix A. 

 

The primary goal of the drainage and hydrologic analysis is to examine the effect of the 

development on local storm drainage. This analysis was used to create goals for the SWM 

design. Table 8 presents the comparison of peak flow rates between existing and proposed 

conditions; detailed flow calculations have been presented in Appendix B. It should be noted 

that the post-development flows in Tables 7 and Table 8 address the impact of the development 

only, and do not represent the final SWM design flows. 

 

Table 8 – Comparison of Pre-and Post-Development Flow (l/s) 

Return Period (Years) 2 5 10 25 50 100 

Pre-Development  Flow  28.69 39.53 46.62 55.64 62.47 68.99 

Post-Development Flow  44.34 61.09 72.05 94.58 113.15 124.96 

Peak Flow Increase  15.65 21.56 25.43 38.95 50.68 55.97 

 
 3.7 Orifice Control  
 

3.7.1 Allowable Discharge Rate and Orifice Control (Ground Surface) 

 

To control the post-development peak flows from 2-year to 100-year rainfall event to the 2-year 

pre-development conditions for the ground surface, a target discharge rate of 14.41 L/s must be 

achieved (refer to Table 1, Appendix D). A 75 mm diameter orifice plate is to be installed at the 

outlet of MH1 (Control). Please refer to Drawing C2 for the locations of the orifice plate and 

MH1. The orifice sizing calculations are provided in Appendix D. The allowable discharge 

rates and the corresponding controlled flow rates are summarized in Table 9. 

  
Table 9 – Orifice Controlled Sizing 

Type of Device Location  Size  (mm) Allowable Flow
1
 ( l/s) Controlled Flow( l/ s) 

Orifice Plate MH1 (Control) 75 14.41 14.16 
 

     

3.7.2 Storage for Ground surface Quantity Control
2
 

 

Based on the ground surface storage calculations, the available detention storage volumes under 

controlled flow conditions are documented in Appendix D. A summary of the available storage 

and the required detention storage is presented in Table 10. The 100-year High-Water Level 

(HWL) has been determined to be 270.64 m. As the proposed pipe inverts are below the HWL, 

the full pipe capacities can be utilized as part of the detention storage. In addition, the manhole 

storage volumes have been calculated relative to the HWL. 

                                                           
1
 Allowable Flow = 2-Years pre flow from A2 – 100 years Uncontrolled flow (UC1, UC2 and UC3) – 100 years Roof (R2, 

R3,R4, R5, R7 and R11 ) Controlled Flow 
2
 Ground surfaceA1 and A2, Roof area (R1, R6, R8, R9 and R10) are considered in onsite storage calculation from ground 

surface. 
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  Table 10 – Summary of 100-yr Detention Storage (m
3
) - Ground Surface 

Maximum Required Storage  8.36 

CB/ Manhole 

Pipes 

Stormwater Infiltration Chamber 

Surface Ponding  

2.82 

4.46 

9.84 

42.67 

Total Proposed Storage 59.88 

 

For the 100-year design storm event, the required controlled flow demands a maximum 

detention storage capacity of 8.36 m³ from ground surface. Currently, there is 59.88 m³ of 

available storage volume within the CB, manholes, piping systems and Stormwater Infiltration 

Chamber. 

Therefore, the proposed storage is higher than the required in post development condition.  

    

3.7.3 Storage for Roof Quantity Control  

 

Stormwater flow from the roofs is proposed to be controlled through the installation of 

parabolic weirs (Zurn Z105 Control Flow Drain—refers to Appendix A) on roofs R2, R3, R4, 

R5, R7 and R11. Based on the controlled flow from these roof drains, the required storage 

volume on the roof has been calculated as 61.54 m³ (Refer to Appendix D, Table 2B). The 

proposed locations of the roof drains and the roof ponding details are illustrated in DR-103. A 

summary of roof control and storage calculations is provided in Table 11.  

 
            Table 11: Summary of 100 years Roof detention storage and Controlled flow 

Roof 

Location 

*Available 

Roof Area 

(m
2
) 

Area Covered 

by roof 

Ponding (m
2
) 

Allowable 

Flow (OBC) 

(l/s) 

Design 

Controlled 

Flow (l/s) 

Calculated 

Storage 

Volume (m
3
) 

Ponding 

Depth 

 (mm) 

R2 180.71 165.12 0.8 1.625 7.00 128.50 

R3 292.68 225.00 1.2 1.625 11.14 150.00 

R4 364.31 225.00 1.5 1.625 11.14 150.00 

R5 342.94 225.00 1.4 1.625 11.14 150.00 

R7 341.78 225.00 1.4 1.625 11.14 150.00 

R11 271.20 225.00 1.1 1.625 11.14 150.00 

TOTAL 1793.62 1290.12 7.5 9.75 62.69   

Note: *Area covered by skylights is excluded for available roof ponding area calculation. 
 

For the 100-year design storm event, the maximum roof detention storage required for 

controlled flow is 61.54 m³ with 62.69 m³ of available roof storage; the proposed design 

provides a surplus capacity, exceeding the required storage volume. 

 
 3.8     Water Quality Control  

 

To significantly improve the water quality of stormwater discharging from the site, a long-term 

average removal rate of 80% of Total Suspended Solids (TSS) from all runoff is required. This 

will achieved through a treatment train approach that incorporates various elements, including 

soft landscape areas, rooftops, and a catch basin treatment unit Enviro-basin (50% of TSS 
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removal capacity). The detailed sizing calculation, ETV verification, Owner’s manual of the 

proposed Enviro- Basin is attached in Appendix E.  

 

 As reveled from the Table 12, the overall TTS removal from the site in the post development 

condition will be 98%. 

 Cumulative quality control measures calculated based on the proposed conditions are 

summarized in Table 12. 

              Table 12: TSS Removal Summary 

AREA TYPE AREA (M
2
) 

Weighted (%) 

Area 

TSS Removal % 

Target 

Cumulative  

Removal  % 

Landscape Area  173.26 7% 100% 7% 

Asphalt/ Concrete* ( Passes through 

Enviro basin) 
57.14 2% 50% 1% 

Total Roof Area that Generates runoff 

(DR103) 
2242.12 91% 100% 91% 

Total 2472.52 100%     

Over All Total TSS Removal   98% 

* ETV veriffication statement for Enviro basin CB, Refer Appendix E of SWM report. 

 
 3.9  Erosion and Sediment Control during Construction 

 

The erosion potential of the study area was assessed using methods described in the ‘MTO 

Drainage Management Manual’ of temporary erosion and sediment control measures suitable 

for construction sites close to highways. During site construction, various temporary measures 

will be implemented to prevent the discharge of sediment laden stormwater from the site.  

These measures include silt fencing, catch basin buffers and mud mats. 

In addition to the above, the following ‘good housekeeping’ measures are recommended: 
 

 All exposed soils shall be stabilized as soon as possible with seed and mulch application 

as directed by the Engineer; 

 All construction vehicles shall leave the site via the designated location (proposed mud 

mat) as shown on the ESC plan (DWG. C-3) 

 No construction activity or machinery shall intrude beyond the silt/snow fence or limit 

of construction area;  

 Cleaning and repairs of mud mats and any other temporary sediment control measures 

shall be completed as deemed necessary through regular inspections; 

 Sediment/silt shall be removed from the sediment control devices after each storm event 

and deposited in areas as approved by the engineer; and 

 All  re-graded  areas  within  the  development  which  are  not  occupied  by  buildings, 

roadways, sidewalks, or driveways shall be top-soiled and sodded/seeded immediately 

after completion of final grading operations as directed by the engineer.  
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4.0          WATER BALANCE  
 

According to the Hydrogeological Investigation report section 5.4.1 (prepared by GHD dated 

27 August 2024,) stated that –  

 

 “To maintain the pre-development infiltration and minimize impacts to groundwater base 

flow, the predicted infiltration volume of 41 m3/year for the undeveloped areas of the Site plus 

an additional 244 m3/year of infiltration from the rooftop would be required. Based upon LID 

literature, an underground chamber can infiltrate up to 85% of rooftop runoff resulting in an 

infiltration surplus of nearly 900 m3/year compared to the pre-development infiltration. Thus, 

only about 18.3% of the rooftop runoff is required to maintain the pre-development 

infiltration values.” 

 

Based on GHD recommendation water balance quantity calculated for 18.3% area to infiltrate 

up to 10mm rainfall as follows:  

 

Water Balance required for the Site:  = 18.3% Total roof area X 10mm 

        = 18.3 % of 2146.45 X 10 mm 

                                                             = 392.80 m
2
 X 10/1000 m3 

                                                             = 3.93m
3 

To achieve the water balance criteria a stormwater infiltration chamber is proposed to achieve the 

infiltration deficit in post-development condition. 

4.1  Stormwater Infiltration Chamber   

 

To accommodate the necessary retention storage a stormwater infiltration chamber (Model 

ADS- SC-310 or approved eq.) is proposed. Sizing and outlet location of the infiltration 

chamber was selected in a manner to ensure that sufficient retention volume is provided. 

Volume of water proposed to be retained by the Stormwater infiltration chamber unit has 

been provided by the manufacturer. Location of the chamber is shown in Drawing C 2.  The 

required water balance is achieved through runoff directed from the roof areas (R1, R6, R8, 

R9 and R10 with a total contributing area of 393.15m
2
.  Required and proposed storage 

capacity of infiltration chamber is summarized in Table 13 and the details are presented in 

Appendix F. 

 
             Table 13: Water Balance Summary 

Description Volume (m
3
) 

Total volume of Infiltration Chamber (m
3
) 14.33 

Volume provided for Detention storage (m
3
)                   9.84 

Required Volume for Retention (m
3
) 3.93 

Volume Provided for Retention  (m
3
) 4.49 
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4.2  Permeability and Drawdown Calculation for Stormwater Infiltration Chamber   

 

As per the Hydrogeological and Geological investigation Report Section 4.4, prepared by GHD 

dated 27 August 2024, the infiltration rate estimated as 48 mm/hr.  

 

Based on the TRCA Stormwater Management Criteria Table C 3 (Safety Correction factors for 

calculating design infiltration rates),  

 

Ratio of Mean Measured Infiltration = (48 mm/hr) / (48 mm/hr) = 1 

 

Safety Correction Factor = 2.5 

 

Design Infiltration Rate = (48 mm/hr) / 2.5 = 19.2 mm/hr 

The proposed water balance volume to be infiltrated is 3.93 m
3
.  The Ministry of 

Environment’s Stormwater Management and Planning Manual, March 2003 method of 

infiltration will be implemented.  The infiltration of this remainder volume of runoff will be 

through a pervious bottom of an underground device. 

 

This Manual sizes the bottom area of the infiltration device by applying the following equation: 
 

  

   
tPn

V
A




1000
 

 Where: 

 

   A = Bottom area of the infiltration trench (m
2
) 

            V = Runoff volume to be infiltrated (m
3
) 

   P = Percolation rate of surrounding native soil (mm / hr.) 

   n = Porosity of the storage media (0.40 for storm chambers) 

           Δt = Retention time (48 hours) 

 

The above equation assumes that all of the infiltration occurs through the bottom of the device. 

 

The retention time in the underground device is calculated on the conservative side, namely 48 

hours.  

 

Substituting the known values in the above equation: 

A = (1000 x 3.93m
3
) / (19.2 mm per hour x 0.40 x 48 hours) = 10.66 m

2 
 

It is proposed to provide an open bottom storm water infiltration chamber with an available 

bottom surface area of 39.79m
2
.  The maximum draw down time considering safety correction 

factors as per TRCA guidelines for the provided storm chamber will be 14.69 hrs. 

Δt  = (1000 x 4.49 m
3
) / (19.2 mm per hour x 0.40 x 39.79m

2
) = 14.69 hrs. 
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5.0 MINOR SYSTEM DRAINAGE 

Minor storm drainage (100-year storm event) is designed to convey stormwater to existing 

storm sewer (Refer: Drawing C2). Storm Sewer Design sheet attached in Appendix C. 

6.0  MAJOR SYSTEM DRAINAGE 

The overland flow will not impact the building since the grading of the site ensures storm flows 

greater than 100 years will be able to flow overland through the site without any impact to 

proposed buildings and adjacent site. The overland flow direction presented in Grading Plan 

(DWG. C1).  

7.0  SANITARY SEWAGE FLOW 

 Sanitary demand calculated as per Town of Whitchurch-Stouffville Guideline. 

  

Average Design Flow   = 28.0 m
3
/ha/day  

 Area of Development:   =0.2408 ha. 

 Average Demand:   =28 x 0.2408 m
3
/day = 6.74 m

3
/day = 0.078 L/sec 

Population    = 80 people/ ha 

           = 80 X 0.2408 

                    = 20 people  

Peaking Factor      
 
Harmon’s Equation  

 
 

   = 1 + (14/4+ (20/1000)
0.5

) 

   = 4.38 

 

Peak Demand    = 0.078 L/sec x 4.38 = 0.34 L/sec 

Extraneous Flow   = 0.23 L/s.ha 

Total Extraneous Flow  =0.23 x 0.2408 m
3
/day = 0.055 L/sec 

 Total Sanitary Demand  = Peak Demand + Extraneous Flow 

= 0.34 + 0.055  

      = 0.39 L/sec = 0.00039 m
3
/sec 

 

By considering the min velocity of 0.6 m/sec the size of pipe is as below: 

 

Q = AV → 0.00039 = A x 0.6  

A = 0.00125m
2
 → D= 29.01 mm→ D= 50mm 

A 150 mm sanitary sewer pipe is proposed for the sanitary sewer. 
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8. 0 WATER DEMAND  

 

 8.1  Domestic Water Demand 
 

 Domestic water demand calculated as per Town of Whitchurch-Stouffville Guideline 

 

 Average demand:    = 28 m
3
/ha/day 

 Area of Development:   =0.2408 ha. 

 Average Demand:   =28 x 0.2408 m
3
/day = 6.74 m

3
/day = 0.078 L/sec 

 

 Max Day Factor    = 2.0 

 Maximum Hour Factor   = 3.0  

 

 Maximum Day Demand  = 0.078 L/sec x 2 = 0.156 L/sec 

 Peak Hour Demand   = 0.078 L/sec x 3 = 0.234 L/sec 

 

 8.2  Fire Demand 
 

As per the Town of Whitchurch-Stouffville Guideline section E2.02, minimum fire flow 

required for the institutional development is 175 L/s 

 
 8.3  Total Water Demand 
 

The total water demand for the development will be maximum day demand plus fire flow or the 

peak hour demand whichever is greater.  

 

Total Water Demand = Maximum Day Demand + Fire Demand 

             = 0.156 + 175  

             = 175.156 L/s 

Peak Hour Demand   = 0.234 L/s 

 

Therefore, the total water demand for the proposed development is 175.156 L/s 

 
  

 8.4  Water Supply Availability 
 

Flow test was conducted by Hydratest, based on the results from the test the following flow 

volume can be supplied from the main street watermain while maintaining a residual pressure 

of 140 kPa in water trunk. The following calculation is done based on Design guidelines -Town 

of Whitchurch-Stouffville, January 2023. The test results attached in Appendix G. 

 

54.0

54.0

*
f

r
FR

h

h
QQ   

Where,          

                      QR = flow predicted at desired residual pressure (20 psi) 

                      QF = total flow measured during test 

                      hr = Static pressure – desired residual pressure (20psi)  

                      hf = static pressure – residual pressure during fire flow test 
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  Thus,  

QR = 1986* ((70-20)/ (70-60))
 0.54 

QR = 4440.83 USGPM 

             = 280.17 L/sec 

Therefore, based on the hydrant flow test results, there is enough flow available for domestic 

and fire flows for the proposed watermain connection to the site. 

 

 
 8.5  Hydrant Coverage 
 

A new fire hydrant is proposed by the Town as part of the Capital Project on Winona Drive, 

located approximately at the midpoint of the west side of the property. The hydrant is within 45 

m of the furthest entrance to the proposed development, ensuring adequate fire protection 

coverage for the site. 

 

9.0 SERVICE CONNECTIONS 

 9.1  Sanitary 

 

According to the plan and profile provided by the Town for the reconstruction of Winona Drive 

as part of a Capital Project, a 150mm Ø sanitary sewer plug proposed to be installed at the 

property line with the service cost to be borne by the developer.  

 

The proposed development will be connected to this plug via a 150mm Ø sanitary sewer line, 

which will pass through a proposed sanitary control manhole (SAN MH1A). The layout and 

associated details are outlined in Drawing C2.  

 

 9.2 Water  

  

In accordance with the plan and profile provided by the Town for the reconstruction of Winona 

Drive (as part of the Capital Project), a 150mm diameter water valve proposed to be installed at 

the property line with the service cost to be borne by the developer.  

The proposed development will be served by a 150mm diameter fire water service, which will 

be connected to this valve. Additionally, the domestic water service will be connected through a 

TEE fitting to the proposed fire service, utilizing a 50mm domestic water service line. The 

layout and details of the water service are depicted on Drawing C2. 

10.0 SUMMARY & CONCLUSIONS 

This report presents a detailed SWM control plan addressing both quantity and quality controls 

required to meet all design criteria. Drainage boundaries have been established to estimate 

flows to the proposed drainage collection system for the site in order to develop a 

comprehensive drainage and SWM plan for the proposed development. There will be no 

negative impact or increase in stormwater peak flows under proposed controlled conditions.  
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The summary of our findings and drainage analyses for the subject property is as follows: 

 The hydrologic and hydraulic analyses address the existing and proposed site 

conditions; 

 SWM criteria of external agencies are collected and reviewed during the course of 

the study and all other available information are retrieved and reviewed; 

 Impervious areas are calculated under both existing and proposed conditions and a 

significant increase in impervious areas was found; 

 SWM design was performed for the subject site to provide flow quantity and 

quality control; 

 A proposed storm sewer network has been designed to convey the minor system; 

 Recommended quantity control measures for the site will be achieved through an 

Orifice plate and roof controlled; 

 A stormwater infiltration chamber is proposed to mitigate the water balance deficit 

associated with the change from pre-development to post-development conditions.  

 Quality control will be achieved through the treatment trench approach. 

 These measures will provide the necessary quantity and quality control to meet the 

criteria of Town of Whitchurch Stouffville. 

 

We trust that this proposed stormwater management plan will provide appropriate service to the 

proposed site. 

 

Respectfully Submitted, 

 

n Engineering Inc. 
 
 

 
 

Abu. S. Ziauddin M. Eng P. Eng.  

Head of Engineering 

 

 

 

      
 

           Lekhnath Upadhyaya- M.Eng P.Eng  

    Municipal Engineer               

 

 

2025.12.08 2025.12.08 
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Dimensional Data (inches and [ mm ]) are Subject to Manufacturing Tolerances and Change Without Notice

SPECIFICATION SHEET

TAG _______

* Regularly furnished unless otherwise specified.

Zurn Industries, LLC | Specification Drainage Operation
1801 Pittsburgh Avenue, Erie, PA  U.S.A. 16502 · Ph. 855-663-9876, Fax 814-454-7929

In Canada | Zurn Industries Limited
3544 Nashua Drive, Mississauga, Ontario L4V 1L2 · Ph. 905-405-8272, Fax 905-405-1292

www.zurn.com

Z105
CONTROL-FLO ROOF DRAIN
W/ PARABOLIC WEIR

Rev. K
Date: 09/25/17
C.N. No. 137793
Prod. | Dwg. No. Z105

ENGINEERING SPECIFICATION: ZURN Z105
15" [381mm] Diameter Control-Flo roof drain for dead-level roof
construction, Dura-Coated cast iron body, Control-Flo weir shall be
linear functioning with integral membrane flashing clamp/gravel guard
and Poly-Dome. All data shall be verified proportional to flow rates. Each
notch will allow 10 GPM [LPM] of flow per 1" [25mm] of rain water build
up above the drain.OPTIONS (Check/specify appropriate options)

PIPE SIZE (Specify size/type) OUTLET E BODY HT. DIM.
3, 4 [76, 102] _____ IC Inside Caulk 5-1/4 [133]
2 , 3, 4 [51, 76, 102] _____ NH No-Hub 5-1/4 [133]
2 , 3, 4 [51, 76, 102] _____ NL Neo-Loc 4-9/16 [116]

PREFIXES
____ Z D.C.C.I. Body with Poly-Dome*
____ ZA D.C.C.I. Body with Aluminum Dome
____ ZC D.C.C.I. Body with Cast Iron Dome

SUFFIXES
____ -C Underdeck Clamp
____ -DP Top-Set® Deck Plate (Replaces both -C & -R)
____ -E Static Extension 1 [25] thru 4 [102] (Specify Ht.)
____ -EA Adjustable Extension Assembly

2-1/8 [54] thru 3-1/2 [89]
____ -G Galvanized Cast Iron
____ -R Roof Sump Receiver
____ -TC Neo-Loc Test Cap Gasket (2,3,4

                   [51,76,102] NL Bottom Outlet Only)
____ -VP Vandal Proof Secured Top
____ -10 6 [152] High Parabolic Weir for

Sloped Roof (ZC or ZA)

___ -N1 One Notch
___ -N2 Two Notches
___ -N3 Three Notches
___ -N4 Four Notches
___ -N5 Five Notches
___ -N6 Six Notches

Specify Number of
Notches in Weir

Approx.
Wt. Lbs.

[kg]

Dome Open Area
Sq. In. [cm2]

A- Pipe Size In.[mm]

2,3,4 [51,76,102] 34 [15] 103 [665]



Selecta-Drain Chart 

LOCATION 

SQUARE 
METRE

(SQUARE
FOOT) 

ROOF 
LOAD 

FACTOR
KGS.
(LBS.) 

TOTAL ROOF SLOPE 

DEAD LEVEL 51mm (2”) RISE 102mm (4”) RISE 152mm (6”) RISE 

NOTCH 
AREA 

RATING

L.P.M.
(G.P.M.) 

Discharge

Draindown
Time Hrs. 

mm (in.)  
Water 
Depth

L.P.M.
(G.P.M.) 

Discharge 

Draindown
Time Hrs. 

mm (in.)  
Water 
Depth

L.P.M.
(G.P.M.) 

Discharge 

Draindown
Time Hrs. 

mm (in.)  
Water 
Depth

L.P.M.
(G.P.M.) 

Discharge 

Draindown
Time Hrs. 

mm (in.)  
Water 
Depth

Ottawa, 
Ontario

232  
(2,500) 

4.7 
(10.4) 

45.5
(10) 

7 
51
(2) 

59
(13)

6.5
66 

(2.6)
77.5
(17)

4.5 
86.5
(3.4) 

86.5 
(19) 

3.2
96.5 
(3.8) 

465  
(5,000) 

5.9 
(13) 

57
(12.5) 

17
63.5
(2.5) 

68
(15)

14
76 
(3)

86.5
(19)

10 
96.5
(3.8) 

100
(22) 

7.5
112
(4.4) 

697
 (7,500) 

6.4 
(14) 

61.5
(13.5) 

27
68.5
(2.7) 

75
(16.5) 

23
84 

(3.3)
93 

(20.5) 
16 

104
(4.1) 

107
(23.5) 

12
119.5
(4.7) 

929
 (10,000) 

6.6 
(14.6) 

63.5
(14) 

36 
71

(2.8) 
79.5

(17.5) 
32

89 
(3.5)

97.5
(21.5) 

22 
109
(4.3) 

113.5 
(25) 

18
127
(5) 

232
 (2,500) 

5.7 
(12.5) 

 54.5
(12) 

8 
61

(2.4) 
68

(15)
7 

76 
(3.0)

86.5
(19)

5 
96.5
(3.8) 

104.5 
(23) 

4 
117
(4.6) 

465
 (5,000) 

6.6 
(14.6) 

63.5
(14) 

19 
71

(2.8) 
77.5
(17)

16
86.5
(3.4)

97.5
(21.5) 

11 
109
(4.3) 

118
(26) 

9
132
(5.2) 

697  
(7,500) 

7.1 
(16.6) 

68
(15) 

29 
76

(3.0) 
82

(18)
26

91.5
(3.6)

102.5 
(22.5) 

18 
114.5
(4.5) 

125
(27.5) 

15
139.5
(5.5) 

929
 (10,000) 

7.5 
(16.6) 

72.5
(16) 

40 
81.5
(3.2) 

86.5
(19)

34
96.5
(3.8)

107
(23.5) 

24 
119.5
(4.7) 

132
(29) 

20 
147.5
(5.8) 

Timmins,
Ontario

232
 (2,500) 

4.3 
(9.4) 

41
(9) 

7 
45.5
(1.8) 

57
(12.5) 

6 
63.5
(2.5)

72.5
(16)

4 
81.5
(3.2) 

86.5 
(19) 

3.3
96.5 
(3.8) 

465
 (5,000) 

5.7 
(12.5) 

54.5
(12) 

16 
61

(2.4) 
63.5
(14)

14
71 

(2.8)
82 

(18)
9 

91.5
(3.6) 

97.5 
(21.5) 

7.5
109
(4.3) 

697
 (7,500) 

6.4 
(14) 

61.5
(13.5) 

27
68.5
(2.7) 

70.5
(15.5) 

22
78.5
(3.1)

86.5
(19)

15 
96.5
(3.8) 

104.5 
(23) 

12
117
(4.6) 

929  
(10,000) 

6.6 
(14.6) 

63.5
(14) 

36 
71

(2.8) 
72.5
(16)

30
81.5
(3.2)

91 
(20)

21 
101.5
(4.0) 

109
(24) 

17 
122
(4.8) 

Toronto,
Ontario

232
 (2,500) 

5.7 
(12.5) 

54.5
(12) 

8 
61

(2.4) 
66

(14.5) 
7 

73.5
(2.9)

82 
(18)

4.5 
91.5
(3.6) 

97.5 
(21.5) 

3.5
109
(4.3) 

465
 (5,000) 

6.8 
(15.1) 

66
(14.5) 

19
73.5
(2.9) 

77.5
(17)

16
86.5
(3.4)

93 
(20.5) 

11 
104
(4.1) 

111.5 
(24.5) 

9 
124.5
(4.9) 

697
 (7,500) 

8.0 
(17.7) 

77.5
(17) 

30 
86.5
(3.4) 

84
(18.5) 

26
94 

(3.7)
100
(22)

18 
112
(4.4) 

120.5 
(26.5) 

14
134.5
(5.3) 

929  
(10,000) 

8.7 
(19.2) 

82
(18) 

42 
91.5
(3.6) 

86.5
(19)

34
96.5
(3.8)

104.5 
(23)

24 
117
(4.6) 

127.5 
(28) 

20
142
(5.6) 

Windsor,
Ontario

232
 (2,500) 

6.1 
(13.5) 

59
(13) 

8.5
66

(2.6) 
70.5

(15.5) 
7.5

78.5
(3.1)

84 
(18.5) 

4.5 
94

(3.7) 
107

(23.5) 
4 

119.5
(4.7) 

465  
(5,000) 

7.1 
(15.6) 

68
(15) 

20 
76

(3.0) 
79.5

(17.5) 
16

89 
(3.5)

97.5
(21.5) 

11 
109
(4.3) 

118
(26) 

9
132
(5.2) 

697
 (7,500) 

8.0 
(17.7) 

77.5
(17) 

30 
86.5
(3.4) 

86.5
(19)

26
96.5
(3.8)

107
(23.5) 

18 
119.5
(4.7) 

125
(27.5) 

15
139.5
(5.5) 

929  
(10,000) 

8.7 
(19.2) 

82
(18) 

42 
91.5
(3.6) 

91
(20)

36
101.5
(4.0)

113.5 
(25)

26 
127
(5.0) 

129.5 
(28.5) 

20
145
(5.7) 

Charlottetown, 
Prince 
Edward
Island 

232
 (2,500) 

4.9 
(10.9) 

47.5
(10.5) 

7.5
53.5
(2.1) 

57
(12.5) 

6 
63.5
(2.5)

68 
(15)

3.8 
76

(3.0) 
79.5 

(17.5) 
3 

89
(3.5) 

465
 (5,000) 

6.6 
(14.6) 

63.5
(14) 

19 
71

(2.8) 
75

(16.5) 
15.5

84 
(3.3)

88.5
(19.5) 

10 
99

(3.9) 
100
(22) 

7.5
112
(4.4) 

697
 (7,500) 

7.8 
(17.2) 

75
(16.5) 

31
84

(3.3) 
86.5
(19)

26
96.5
(3.8)

102.5 
(22.5) 

18 
114.5
(4.5) 

113.5 
(25) 

13
127
(5.0) 

929  
(10,000) 

8.7 
(19.2) 

84
(18.5) 

42
94

(3.7) 
97.5

(21.5) 
37

106.5
(4.2)

111.5 
(24.5) 

26 
124.5
(4.9) 

125
(27.5) 

20
139.5
(5.5) 

Montreal, 
Quebec

232
 (2,500) 

5.2 
(11.4) 

50
(11) 

7.5
56

(2.2) 
61.5

(13.5) 
7 

68.5
(2.7)

79.5
(17.5) 

4.5 
89

(3.5) 
97.5 

(21.5) 
3.5

109
(4.36) 

465
 (5,000) 

5.9 
(13) 

57
(12.5) 

17
63.5
(2.5) 

70.5
(15.5) 

15
78.5
(3.1)

88.5
(19.5) 

10 
99

(3.9) 
109
(24) 

8
122
(4.8) 

697
 (7,500) 

6.1 
(13.5) 

59
(13) 

27 
66

(2.6) 
72.5
(16)

23
81.5
(3.2)

93 
(20.5) 

16 
104
(4.1) 

113.5 
(25) 

13
127
(5.0) 

929  
(10,000) 

6.4 
(14) 

61.5
(13.5) 

36
68.5
(2.7) 

77.5
(17)

31
86.5
(3.4)

95.5
(21)

22 
106.5
(4.2) 

120.5 
(26.5) 

19
134.5
(5.3) 

Quebec City, 
Quebec

232
 (2,500) 

5.4 
(12) 

52.5
(11.5) 

8 
58.5
(2.3) 

63.5
(14)

7 
71 

(2.8)
79.5

(17.5) 
4.5 

89
(3.5) 

97.5 
(21.5) 

3.5
109
(4.3) 

465
 (5,000) 

6.4 
(14) 

61.5
(13.5) 

18
68.5
(2.7) 

70.5
(15.5) 

15
78.5
(3.1)

84 
(18.5) 

10 
94

(3.7) 
104.5 
(23) 

8 
117
(4.6) 

697
 (7,500) 

6.6 
(14.6) 

63.5
(14) 

28 
71

(2.8) 
72.5
(16)

23
81.5
(3.2)

86.5
(19)

15 
96.5
(3.8) 

107
(23.5) 

12
119.5
(4.7) 

929  
(10,000) 

7.1 
(15.6) 

68
(15) 

37 
76

(3.0) 
77.5
(17)

31
86.5
(3.4)

88.5
(19.5) 

20 
99

(3.9) 
109
(24) 

17 
122
(4.8) 

St. Thomas,
Ontario

14
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Appendix B 
 Flow Analysis 

 



Design Sheet -2271 Last updated 12/8/2025

PRE-DEVELOPMENT RUNOFF COEFFICIENT

ASPHALT/CONC.
BUILDING

LANDSCAPED AREA

ΣAREA X C

WEIGHTED AVERAGE "C"
DEVELOPABLE AREA "A" (Hectares)

Rainfall intensity:

Where: 
I = Rainfall Intensity (mm/hr)
A = coefficient  
B = coefficient 

10.00

Design Flow:

Where:

C = Runoff coefficient
A = Draingae Area (hectares)
I= Average rainfall intensity (milimeters/hour)

Return 

Period 

(Years)

2 -Years 5-Years 10 -Years 25 -Years 50 -Years 100-Years

A 696.679 1015.963 1279.709 1546.810 1802.604 2051.707
B 4.957 5.255 5.715 5.746 6.029 6.230
c 0.811 0.826 0.841 0.845 0.853 0.860

t (mins) 10.00 10.00 10.00 10.00 10.00 10.00
I (mm/hr) 77.67 107.00 126.19 150.60 169.09 186.74

C 0.25 0.25 0.25 0.25 0.25 0.25

Q (m3/sec) 0.00 0.00 0.00 0.00 0.00 0.00
Q (l/sec) 1.65 2.27 2.68 3.19 3.59 3.96

76.36

0.25
0.03

t =Time of concentration(min)

Q= Flow (m3/second)

0.00 0.90 0.00
305.44 0.25 76.36

AREA TYPE AREA (M2)
RUNOFF 

COEFFICIENT
 "C" 

AREA x C

0.00 0.90 0.00

Town/Township/City Whitcurch Stouffville, ON

Project No. n2271
Proposed Development Area (m2) 2408.74

Calculation Sheet 1A
PRE- DEVELOPMENT FLOW - TOWARDS EAST( NINTH LINE)- A1

Project: Mosque, Place of Worship

Address: 27 Winona Dr.

Q=2.778 (ACCai) 

CBt
Ai

)( +
=



Design Sheet -2271 Last updated 12/8/2025

PRE-DEVELOPMENT RUNOFF COEFFICIENT

ASPHALT/CONC.
BUILDING

LANDSCAPED AREA

ΣAREA X C

WEIGHTED AVERAGE "C"
DEVELOPABLE AREA "A" (Hectares)

Rainfall intensity:

Where: 
I = Rainfall Intensity (mm/hr)
A = coefficient  
B = coefficient 

10.00

Design Flow:

Where:

C = Runoff coefficient
A = Draingae Area (hectares)
I= Average rainfall intensity (milimeters/hour)

Return 

Period 

(Years)

2 -Years 5-Years 10 -Years 25 -Years 50 -Years 100-Years

A 696.679 1015.963 1279.709 1546.810 1802.604 2051.707
B 4.957 5.255 5.715 5.746 6.029 6.230
c 0.811 0.826 0.841 0.845 0.853 0.860

t (mins) 10.00 10.00 10.00 10.00 10.00 10.00
I (mm/hr) 77.67 107.00 126.19 150.60 169.09 186.74

C 0.60 0.60 0.60 0.60 0.60 0.60

Q (m3/sec) 0.03 0.04 0.04 0.05 0.06 0.07
Q (l/sec) 27.05 37.26 43.94 52.44 58.88 65.03

Calculation Sheet 1B
PRE- DEVELOPMENT FLOW TOWARDS WEST (WINONA DRIVE)-  A2

Project: Mosque, Place of Worship

Address: 27 Winona Dr.

Town/Township/City Whitcurch Stouffville, ON

Project No. n2271
Proposed Development Area (m2) 2408.74

AREA TYPE AREA (M2)
RUNOFF 

COEFFICIENT
 "C" 

AREA x C

546.24 0.90 491.62
573.30 0.90 515.97
983.76 0.25 245.94

1253.53

0.60
0.21

t =Time of concentration(min)

Q= Flow (m3/second)

Q=2.778 (ACCai) 

CBt
Ai

)( +
=



Design Sheet -2271 Last updated 12/8/2025

PRE-DEVELOPMENT RUNOFF COEFFICIENT

ASPHALT/CONC.
BUILDING

LANDSCAPED AREA

ΣAREA X C

WEIGHTED AVERAGE "C"
DEVELOPABLE AREA "A" (Hectares)

Rainfall intensity:

Where: 
I = Rainfall Intensity (mm/hr)
A = coefficient  
B = coefficient 

10.00

Design Flow:

Where:

C = Runoff coefficient
A = Draingae Area (hectares)
I= Average rainfall intensity (milimeters/hour)

Return 

Period 

(Years)

2 -Years 5-Years 10 -Years 25 -Years 50 -Years 100-Years

A 696.679 1015.963 1279.709 1546.810 1802.604 2051.707
B 4.957 5.255 5.715 5.746 6.029 6.230
c 0.811 0.826 0.841 0.845 0.853 0.860

t (mins) 10.00 10.00 10.00 10.00 10.00 10.00
I (mm/hr) 77.67 107.00 126.19 150.60 169.09 186.74

C 0.55 0.55 0.55 0.55 0.55 0.55

Q (m3/sec) 0.03 0.04 0.05 0.06 0.06 0.07
Q (l/sec) 28.69 39.53 46.62 55.64 62.47 68.99

Calculation Sheet 1C
PRE- DEVELOPMENT FLOW WHOLE SITE

Project: Mosque, Place of Worship

Address: 27 Winona Dr.

Town/Township/City Whitcurch Stouffville, ON

Project No. n2271
Proposed Development Area (m2) 2408.74

AREA TYPE AREA (M2)
RUNOFF 

COEFFICIENT
 "C" 

AREA x C

546.24 0.90 491.62
573.30 0.90 515.97
1289.20 0.25 322.30

1329.89

0.55
0.24

t =Time of concentration(min)

Q= Flow (m3/second)

Q=2.778 (ACCai) 

CBt
Ai

)( +
=



Design Sheet -2271 Last updated 12/8/2025

POST DEVELOPMENT RUNOFF COEFFICIENT FROM SITE

ASPHALT/CONC.
BUILDING

LANDSCAPED AREA

ΣAREA X C

WEIGHTED AVERAGE "C"
DEVELOPABLE AREA "A" (Hectares)

Rainfall intensity: 

Where: 
I = Rainfall Intensity (mm/hr)
A = coefficient 
B = coefficient 

10.00

Design Flow:

Where:

C = Runoff coefficient
A = Draingae Area (hectares)
I= Average rainfall intensity (milimeters/hour)

Return 

Period 

(Years)

2 -Years 5-Years 10 -Years 25 -Years 50 -Years 100-Years

A 696.68 1015.96 1279.71 1546.81 1802.60 2051.71
B 4.957 5.255 5.715 5.746 6.029 6.230
c 0.811 0.826 0.841 0.845 0.853 0.860

t (mins) 10.00 10.00 10.00 10.00 10.00 10.00
I (mm/hr) 77.67 107.00 126.19 150.60 169.09 186.74

C 0.85 0.85 0.85 0.85 0.85 0.85

Run-Off Coefficient 
Modification Factor (Ca) 1.00 1.00 1.00 1.10 1.20 1.25

C* 0.85 0.85 0.85 0.94 1.00 1.00

Q (m3/sec) 0.04 0.06 0.07 0.09 0.11 0.12
Q (l/sec) 44.34 61.09 72.05 94.58 113.15 124.96

0.25 43.32

AREA TYPE

t =Time of concentration(min)

0.90

Calculation Sheet 2

Mosque, Place of Worship

Whitcurch Stouffville, ON

n2271

RUNOFF 
COEFFICIENT

 "C" 

Project No.

Project: 

Town/Township/City

AREA x C5AREA (M2)

                             POST - DEVELOPMENT FLOW (WHOLE SITE)

Q= Flow (m3/second)

Address: 27 Winona Dr.

Proposed Development Area (m2) 2408.74
Date: 12/8/2025

2055.25

0.85
0.24

0.90 1931.812146.45
80.1389.03

173.26

Q=2.778 (ACCai) 

CBt Ai )( +=

CBt
Ai

)( +
=



Design Sheet -2271 Last updated 12/8/2025

                             POST - DEVELOPMENT FLOW- FROM GROUND SURFACE (A1& A2) AND ROOF R1, R6, R8,R9 and R10)

POST DEVELOPMENT RUNOFF COEFFICIENT FROM SITE

ASPHALT/CONC.
BUILDING 

ROOFS(R1,R6,R8,R9 and 
R10)

LANDSCAPED AREA
ΣAREA X C

WEIGHTED AVERAGE "C"
DEVELOPABLE AREA "A" (Hectares)

Rainfall intensity: 

Where: 
I = Rainfall Intensity (mm/hr)
A = coefficient 
B = coefficient 

10.00

Design Flow:

Where:

C = Runoff coefficient
A = Draingae Area (hectares)
I= Average rainfall intensity (milimeters/hour)

Return 

Period 

(Years)

2 -Years 5-Years 10 -Years 25 -Years 50 -Years 100-Years

A 696.68 1015.96 1279.71 1546.81 1802.60 2051.71
B 4.957 5.255 5.715 5.746 6.029 6.230
c 0.811 0.826 0.841 0.845 0.853 0.860

t (mins) 10.00 10.00 10.00 10.00 10.00 10.00
I (mm/hr) 77.67 107.00 126.19 150.60 169.09 186.74

C 0.77 0.77 0.77 0.77 0.77 0.77
Run-Off Coefficient 

Modification Factor (Ca) 1.00 1.00 1.00 1.10 1.20 1.25
C* 0.77 0.77 0.77 0.85 0.93 0.97

Q (m3/sec) 0.01 0.01 0.02 0.02 0.02 0.03
Q (l/sec) 9.34 12.87 15.17 19.92 24.40 28.07

t =Time of concentration(min)

Q= Flow (m3/second)

110.25 0.25 27.56
432.82
0.77
0.06

57.14 0.90 51.43

393.15 0.90 353.84

Date: 12/8/2025

AREA TYPE AREA (M2)
RUNOFF 

COEFFICIENT
 "C" 

AREA x C5

Town/Township/City Whitcurch Stouffville, ON

Project No. n2271
Proposed Development Area (m2) 2408.74

Calculation Sheet 2A

Project: Mosque, Place of Worship

Address: 27 Winona Dr.

Q=2.778 (ACCai) 

CBt Ai )( +=

CBt
Ai

)( +
=



Design Sheet -2271 Last updated 12/8/2025

UNCONTROLLED RUNOFF COEFFICIENT

ASPHALT/CONC..
BUILDING

LANDSCAPED AREA
ΣAREA X C

WEIGHTED AVERAGE "C"
AREA "A" (Hectares)

Rainfall intensity: 

Where: 
I = Rainfall Intensity (mm/hr)
A = coefficient 
B = coefficient 

10.00

Design Flow:

Where:

C = Runoff coefficient
A = Draingae Area (hectares)
I= Average rainfall intensity (milimeters/hour)

Return 

Period 

(Years)

2 -Years 5-Years 10 -Years 25 -Years 50 -Years 100-Years

A 696.68 1015.96 1279.71 1546.81 1802.60 2051.71
B 4.957 5.255 5.715 5.746 6.029 6.230
C 0.811 0.826 0.841 0.845 0.853 0.860

t (mins) 10.00 10.00 10.00 10.00 10.00 10.00
I (mm/hr) 77.67 107.00 126.19 150.60 169.09 186.74

Adjustment Multiplier 1.00 1.00 1.00 1.10 1.20 1.25
C* 0.47 0.47 0.47 0.52 0.56 0.59

Q (m3/sec) 0.001 0.00 0.00 0.00 0.00 0.00
Q (l/sec) 0.96 1.32 1.56 2.05 2.51 2.88

44.45
0.47
0.01

t =Time of concentration(min)

Q= Flow (m3/second)

0.90 0.00
63.010 0.25 15.75

0

AREA TYPE AREA (M2)
RUNOFF 

COEFFICIENT
 "C" 

AREA x C

0.90 28.7031.890

Project No. n2271
Proposed Development Area (m2) 2408.74

Date: 12/8/2025

Town/Township/City Whitcurch Stouffville, ON

Calculation Sheet 3

Project: Mosque, Place of Worship

Address: 27 Winona Dr.

                                        POST - DEVELOPMENT UNCONTROLLED FLOW 

Q=2.778 (ACCai) 

CBt Ai )( +=

CBt
Ai

)( +
=



 

 

Appendix C 
Storm Drainage Design Sheet 
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Appendix D 
Orifice Sizing, Onsite Detention Storage 

 



HWL Orifice Inv.

Orifice Centrer 

Inv. Ao Orifice dia. H Q

(m) (m) (m)  (m2) (m) (m)  (m3/sec)

MH2( Contro 270.64 269.32 269.36 0.63 0.004415625 9.81 0.075 1.32 0.014

270.64 m

Where: 75 mm

27.05
L/sec

2.88
L/sec

9.75
L/sec

14.41 L/sec

14.16 L/sec

8.36 m3

59.88 m3

Orifice Flow Equation: Calculated Result:

Q = CdAo√(2gH) HWL:

Orifice Plate  Size

Ground Surface Orfice Controlled Flow

Required Storage 

Available Storage

Allowable Flow from the  Ground Surface

Note : The Allowable flow for Ground Surface and  Roof (R1, R6, R8, R9 and R10) controlled flow

Cd = coefficient of discharge, 

dimensionless, typically 

between 0.6 and 0.85, 

depending on the orifice 

geometry

H = Center line head (m)

Table 1

Orifice Sizing Calculations

Project: 
Address:

Town/Township/City

Mosque, Place of Worship
27 Winona Dr.

Whitcurch Stouffville, ON
n2271

2408.74

Ao =  Orifice area (m2)

g = Gravitational Constant

Cd g

12/11/2025Date:

Location

Q = Flow ( m3/sec)

Project No.
Proposed Development Area (m2)

100 years Roofs (R2, R3, R4, R5, R7 and 

R11) Controlled  flow@1.625 l/sec /drain

Pre-Development flow towards West (A2)- 

(2 year)

Uncontrolled  flow  (100 years)



On-Site Storage Calculator Project: 

Project No.: 

Date: 

Table 2A - 100 Years Storage- Ground Surface (A1, A2, R1, R6,R8, R9 and R10 )

R = 0.97             I = Rainfall Intensity (mm/hr)
A = 0.0561 ha T = Time of Concentration (hr) 

Q release  = 0.014 m3/s A= 2051.707

B= 6.23
Controlled Discharge= 14.16         L/s C= 0.86

Max Volume (m3) 8.36                    

tc i100 Q100 Qstored Peak Volume

(min) (mm/hr) (m3/s) (m3/s) (m3)

5 256.324   0.039               0.025                   7.402                  

6 238.193   0.036               0.022                   7.790                  

7 222.625   0.033               0.019                   8.106                  

8 209.102   0.031               0.017                   8.289                  

9 197.239   0.030               0.015                   8.362                  ***

10 186.742   0.028               0.014                   8.345                  

11 177.382   0.027               0.013                   8.251                  

12 168.981   0.025               0.011                   8.092                  

13 161.396   0.024               0.010                   7.877                  

14 154.511   0.023               0.009                   7.614                  

15 148.231   0.022               0.008                   7.308                  

16 142.478   0.021               0.007                   6.965                  

17 137.187   0.021               0.006                   6.590                  

18 132.304   0.020               0.006                   6.185                  

19 127.781   0.019               0.005                   5.753                  

20 123.580   0.019               0.004                   5.299                  

21 119.667   0.018               0.004                   4.822                  

22 116.012   0.017               0.003                   4.327                  

23 112.591   0.017               0.003                   3.814                  

24 109.380   0.016               0.002                   3.285                  

25 106.361   0.016               0.002                   2.741                  

26 103.517   0.016               0.001                   2.184                  

27 100.832   0.015               0.001                   1.615                  

28 98.294     0.015               0.001                   1.034                  

29 95.889     0.014               0.000                   0.442                  

Mosque, Place of Worship

Whitcurch Stouffville, ON n2271

11-Dec-25

Equation of IDF:

CBt
Ai

)( +
=



On-Site Storage Calculator Project: 

Project No.: 

Date: 

Table 2B - 100 Years Storage (ROOF R2, R3, R4, R5, R7 AND R11)

R = 0.90             I = Rainfall Intensity (mm/hr)

A = 0.1849 ha T = Time of Concentration (hr) 

Q release  = 0.010 m3/s A= 2051.707

B= 6.23

Controlled Discharge= 9.75           L/s C= 0.86

Max Volume (m3) 61.54                   

tc i50 Q50 Qstored Peak Volume

(min) (mm/hr) (m
3
/s) (m

3
/s) (m

3
)

5 256.324  0.119               0.110                   32.904                

6 238.193  0.111               0.101                   36.444                

7 222.625  0.104               0.094                   39.472                

8 209.102  0.097               0.088                   42.086                

9 197.239  0.092               0.082                   44.362                

10 186.742  0.087               0.077                   46.356                

11 177.382  0.083               0.073                   48.114                

12 168.981  0.079               0.069                   49.669                

13 161.396  0.075               0.065                   51.052                

14 154.511  0.072               0.062                   52.284                

15 148.231  0.069               0.059                   53.385                

16 142.478  0.066               0.057                   54.371                

17 137.187  0.064               0.054                   55.254                

18 132.304  0.062               0.052                   56.047                

19 127.781  0.060               0.050                   56.759                

20 123.580  0.058               0.048                   57.397                

21 119.667  0.056               0.046                   57.970                

22 116.012  0.054               0.044                   58.482                

23 112.591  0.052               0.043                   58.941                

24 109.380  0.051               0.041                   59.349                

25 106.361  0.050               0.040                   59.712                

26 103.517  0.048               0.038                   60.033                

27 100.832  0.047               0.037                   60.316                

28 98.294    0.046               0.036                   60.562                

29 95.889    0.045               0.035                   60.776                

30 93.609    0.044               0.034                   60.959                

31 91.442    0.043               0.033                   61.113                

32 89.382    0.042               0.032                   61.241                

33 87.419    0.041               0.031                   61.344                

34 85.547    0.040               0.030                   61.424                

35 83.759    0.039               0.029                   61.481                

36 82.050    0.038               0.028                   61.518                

37 80.416    0.037               0.028                   61.536                ***

38 78.849    0.037               0.027                   61.535                

39 77.348    0.036               0.026                   61.517                

40 75.907    0.035               0.026                   61.483                

41 74.523    0.035               0.025                   61.434                

42 73.192    0.034               0.024                   61.370                

43 71.911    0.034               0.024                   61.292                

44 70.678    0.033               0.023                   61.200                

45 69.490    0.032               0.023                   61.097                

46 68.345    0.032               0.022                   60.981                

47 67.239    0.031               0.022                   60.854                

48 66.171    0.031               0.021                   60.716                

49 65.140    0.030               0.021                   60.567                

50 64.142    0.030               0.020                   60.409                

51 63.177    0.029               0.020                   60.241                

52 62.243    0.029               0.019                   60.064                

53 61.338    0.029               0.019                   59.879                

54 60.461    0.028               0.018                   59.685                

55 59.611    0.028               0.018                   59.483                

56 58.786    0.027               0.018                   59.273                

1.625l/s @ 6drains

Mosque, Place of Worship

Whitcurch Stouffville, ON n2271

11-Dec-25

Equation of IDF:

CBt
Ai

)( +
=



Project: 
Address:

Project No.: 

Date: 

HWL 270.64

MH/CATCH BASIN

Description
Length/Dia.

(m)

Inlet 

Elevation 

(m)

Invert

Elevation 

Height of 

Water 

(m)

Volume

(m3)

ENVIROBASIN - CB1 0.6 270.48 269.69 0.79 0.28

ENVIROBASIN - CBMH1 1.2 270.44 269.52 0.92 1.04
MH1(CONTROL) 1.2 270.88 269.32 1.32 1.49

2.82

 FROM MH TO MH Length
(m)

DIA
(mm)

Volume
(m3)

EB--CB1 EB-CBMH1 30.00 300 2.19
STM CHAMBER MH1(CONTROL) 17.00 300 1.24

EB-CBMH1 STM CHAMBER 15.28 300 1.12
4.55

PONDING LOCATION Top Elevation Area (m2)
Volume

(m3)

EB-CB1 270.48 451.85 24.07
EB-CBMH1 270.44 279.2 18.59

42.67

MODEL
Volume

(m3)

ADS- SC-310 9.84
9.84

(m3)

(m
3
)REQUIRED VOLUME 8.36

11-Dec-25

TOTAL

PIPE

TOTAL

Ponding Depth(mm)

160
200

n2271

TOTAL

TOTAL PROPOSED VOLUME: 59.88

On-Site Avaiable Storage Calculator

Whitcurch Stouffville, ON

Table 3- Proposed 100-yr Detention Storage 

Mosque, Place of Worship
27 Winona Dr.

STORMWATER CHAMBER
Area

(m2)
Size (m)

39.79 27.01 X 1.48
TOTAL

SURFACE PONDING
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ABOUT ENVIROPOD
EnviroPod is the world’s leading catch basin insert technology provider.   
The company has over 50,000 installations worldwide, including 
catchment wide retrofits. The EnviroBasin™ is a result of 26 years’ of 
research, implementation and operation of source treatment solutions.  

For further information please see www.enviropod.com 

International patent numbers for: CA – 2,810,974 ; USA – 9,642,658 ; AU – 2011302712 ; NZ – 588049. Other patents pending.

EnviroPod offers a free design service where the cumulative performance of 
several EnviroBasin’s can be modelled for a specific project based on local rainfall 
and treatment needs. This service allows stormwater consultants to optimize the 
number and the location of EnviroBasin’s for their projects.

Free Design support  
& regulatory assistance

Example design calculations and drawings
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Stormwater Infiltration Chamber 
 



User Inputs

Chamber Model: SC-310

Outlet Control Structure: No

Project Name: n2271

Engineer: N/A

Project Location: Ontario

Measurement Type: Metric

Required Storage Volume: 14.16 cubic meters.

Stone Porosity: 40%

Stone Foundation Depth: 153 mm.

Stone Above Chambers: 153 mm.

Design Constraint Dimensions: (7.01 m. x 30.01 m.)

Results

System Volume and Bed Size

Installed Storage Volume: 14.33 cubic meters.

Storage Volume Per Chamber: 0.42 cubic meters.

Number Of Chambers Required: 12

Number Of End Caps Required: 2

Chamber Rows: 1

Maximum Length: 27.01 m.

Maximum Width: 1.48 m.

Approx. Bed Size Required: 39.79 square meters.

Average Cover Over Chambers: N/A .

System Components

Amount Of Stone Required

(0% Overage): 

 

24 cubic meters

(Cubic yard to ton factor:1.4): 42.67 tons

Volume Of Excavation (Not Including 
Fill): 

29 cubic meters

Total Non-woven Geotextile Required: 145 square meters

Woven Geotextile Required (excluding 
Isolator Row):

0 square meters

Woven Geotextile Required (Isolator 
Row):

39 square meters

Total Woven Geotextile Required: 39 square meters

Impervious Liner Required: 0 square meters



Project:

Chamber Model - SC-310

Units - Metric

Number of chambers - 12

Voids in the stone (porosity) - 40 %

Base of Stone Elevation - 269.20 m

Amount of Stone Above Chambers - 153 mm

Amount of Stone Below Chambers - 153 mm

Area of system - 39.79 sq.meters       Min. Area - 

Height of 

System 

Incremental Single 

Chamber

Incremental 

Total Chamber

Incremental 

Stone

Incremental Ch 

& St

Cumulative 

Chamber Elevation

(mm) (cubic meters) (cubic meters) (cubic meters) (cubic meters) (cubic meters) (meters)

711 0.00 0.00 0.40 0.40 14.334 269.91

686 0.00 0.00 0.40 0.40 13.930 269.89

660 0.00 0.00 0.40 0.40 13.525 269.86

635 0.00 0.00 0.40 0.40 13.121 269.84

610 0.00 0.00 0.40 0.40 12.717 269.81

584 0.00 0.00 0.40 0.40 12.312 269.78

559 0.00 0.02 0.40 0.42 11.908 269.76

533 0.00 0.05 0.38 0.44 11.491 269.73

508 0.01 0.09 0.37 0.46 11.055 269.71

483 0.02 0.19 0.33 0.52 10.597 269.68

457 0.02 0.24 0.31 0.55 10.081 269.66

432 0.02 0.28 0.29 0.57 9.533 269.63

406 0.03 0.31 0.28 0.59 8.961 269.61

381 0.03 0.35 0.27 0.61 8.368 269.58

356 0.03 0.37 0.26 0.63 7.756 269.56

330 0.03 0.39 0.25 0.64 7.129 269.53

305 0.03 0.41 0.24 0.65 6.489 269.50

279 0.04 0.43 0.23 0.66 5.836 269.48

254 0.04 0.45 0.22 0.67 5.172 269.45

229 0.04 0.46 0.22 0.68 4.497 269.43

203 0.04 0.48 0.21 0.69 3.814 269.40

178 0.04 0.49 0.21 0.70 3.123 269.38

152 0.00 0.00 0.40 0.40 2.426 269.35

127 0.00 0.00 0.40 0.40 2.022 269.33

102 0.00 0.00 0.40 0.40 1.617 269.30

76 0.00 0.00 0.40 0.40 1.213 269.28

51 0.00 0.00 0.40 0.40 0.809 269.25

25 0.00 0.00 0.40 0.40 0.404 269.23

StormTech SC-310 Cumulative Storage Volumes

  

26.457 sq.meters

Click Here for Imperial 

Include Perimeter Stone in Calculations

14
Rectangle



StormTech® SC-310 Chamber
Designed to meet the most stringent industry performance standards 
for superior structural integrity while providing designers with a cost-
effective method to save valuable land and protect water resources. 
The StormTech system is designed primarily to be used under 
parking lots, thus maximizing land usage for private (commercial) 
and public applications. StormTech chambers can also be used 
in conjunction with Green Infrastructure, thus enhancing the 
performance and extending the service life of these practices.

Nominal Chamber 
Specifications  
(not to scale)

Size (L x W x H) 
85.4” x 34” x 16” 
2170 mm x 864 mm x 406 mm

Chamber Storage 
14.7 ft3 (0.42 m3)

Min. Installed Storage* 
29.3 ft3 (0.83 m3) 

Weight 
37.0 lbs (16.8 kg)

Shipping 
55 chambers/pallet 
108 end caps/pallet 
18 pallets/truck

*Assumes 6” (150 mm) stone 
above and below chambers 
and 40% stone porosity.

16"
(405 mm) MIN*

8'
(2.4 m)
MAX

6" (150 mm)
MIN

12" (300 mm) MIN 12" (300 mm) TYP34" (865 mm)(75 mm) MIN

16"
(405 mm)

DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 6" (150 mm) MIN

SC-310
END CAP

PERIMETER STONE

EXCAVATION WALL
(CAN BE SLOPED

OR VERTICAL)

*MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 24" (600 mm).

SITE DESIGN ENGINEER IS RESPONSIBLE FOR
THE ENSURING THE REQUIRED BEARING

CAPACITY OF SUBGRADE SOILS

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES, COMPACT IN 6" (150 mm) MAX LIFTS TO 95% PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

ADS GEOSYTHETICS 601T NON-WOVEN
GEOTEXTILE ALL AROUND CLEAN, CRUSHED,

ANGULAR EMBEDMENT STONE

CHAMBERS SHALL MEET THE REQUIREMENTS FOR
ASTM F2418 POLYPROPLENE (PP) CHAMBERS

OR ASTM F2922 POLYETHYLENE (PE) CHAMBERS

EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR
STONE WITH AN AASHTO M43 DESIGNATION BETWEEN #3 AND #57



StormTech SC-310 Specifications

Cumulative Storage Volumes Per Chamber Storage Volume Per Chamber ft3 (m3)

Working on a project? 
Visit us at adspipe.com and utilize the Design Tool

Assumes 40% Stone Porosity. Calculations are Based 
Upon a 6” (150 mm) Stone Base Under Chambers.

Note: Add 0.73 ft3 (0.021 m3) of storage for each additional inch 
(25 mm) of stone foundation. 

Depth of Water in 
System  

Inches (mm)

Cumulative 
Chamber 

Storage ft3 (m3)

Total System 
Cumulative Storage 

ft3 (m3)
28 (711) 14.70 (0.416) 29.34 (0.831)
27 (686) 14.70 (0.416) 28.60 (0.810)
26 (660) 14.70 (0.416) 27.87 (0.789)
25 (635) 14.70 (0.416) 27.14 (0.769)
24 (610) 14.70 (0.416) 26.41 (0.748)
23 (584) 14.70 (0.416) 25.68 (0.727)
22 (559) 14.70 (0.416) 24.95 (0.707)
21 (533) 14.64 (0.415) 24.18 (0.685)
20 (508) 14.49 (0.410) 23.36 (0.661)
19 (483) 14.22 (0.403) 22.47 (0.636)
18 (457) 13.68 (0.387) 21.41 (0.606)
17 (432) 12.99 (0.368) 20.25 (0.573)
16 (406) 12.17 (0.345) 19.03 (0.539)
15 (381) 11.25 (0.319) 17.74 (0.502)
14 (356) 10.23 (0.290) 16.40 (0.464)
13 (330) 9.15 (0.260) 15.01 (0.425)
12 (305) 7.99 (0.227) 13.59 (0.385)
11 (279) 6.78 (0.192) 12.13 (0.343)
10 (254) 5.51 (0.156) 10.63 (0.301)
9 (229) 4.19 (0.119) 9.11 (0.258)
8 (203) 2.83 (0.081) 7.56 (0.214)
7 (178) 1.43 (0.041) 5.98 (0.169)
6 (152) 0 4.39 (0.124)
5 (127) 0 3.66 (0.104)
4 (102) 0 2.93 (0.083)
3 (76) 0 2.19 (0.062)
2 (51) 0 1.46 (0.041)
1 (25) 0 0.73 (0.021)

Stone 
Cover

Stone 
Foundation

English Tons (yds3)
Stone Foundation Depth

6” 12” 18”
SC-310 1.9 (1.4) 2.5 (1.8) 3.1 (2.2)

Metric Kilograms (m3) 150 mm 300 mm 450 mm
SC-310 1724 (1.0) 2268 (1.3) 2812 (1.7)

Note: Assumes 6” (150 mm) of stone above and 3” (76 mm) 
between chambers.

Amount of Stone Per Chamber

Stone Foundation Depth
6 (150) 12 (300) 18 (450)

SC-310 2.6 (2.0) 3.0 (2.3) 3.4 (2.6)

Note: Assumes 3” (76 mm) of row separation and 6” (150 mm) of 
stone above the chambers and 16” (400 mm) of cover. The volume of 
excavation will vary as depth of cover increases.

Volume Excavation Per Chamber yd3 (m3)

Bare 
Chamber 
Storage  
ft3 (m3)

Chamber and Stone 
Foundation Depth in. (mm)

6 (150) 12 (300) 18 (450)

SC-310  Chamber 14.7 (0.42) 29.30 (0.83) 33.7 (0.95) 38.1 (1.08)
Note: Assumes 6” (150 mm) stone above chambers, 3” (76 mm) 
row spacing and 40% stone porosity.

ADS StormTech products, manufactured in accordance with ASTM F2418 or ASTMF2922, 
comply with all requirements in the Build America, Buy America (BABA) Act.

adspipe.com
800-821-6710

ADS “Terms and Conditions of Sale” are available on the ADS website, www.adspipe.com
The ADS logo and the Green Stripe are registered trademarks of Advanced Drainage Systems, Inc.  
StormTech® is a registered trademark of StormTech, Inc. 
© 2025 Advanced Drainage Systems, Inc.  #S15 090508  1/25 CS
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PART # STUB B C
SC310EPE06TPC 6" (150 mm)

5.8" (147 mm) ---
SC310EPE06BPC --- 0.5" (13 mm)
SC310EPE08TPC 8" (200 mm)

3.5" (89 mm) ---
SC310EPE08BPC --- 0.6" (15 mm)
SC310EPE10TPC 10" (250 mm)

1.4" (36 mm) ---
SC310EPE10BPC --- 0.7" (18 mm)

SC310ECEZ* 12" (300 mm) --- 0.9" (23 mm)

ALL STUBS, EXCEPT FOR THE SC310ECEZ ARE PLACED AT BOTTOM OF END CAP SUCH THAT THE OUTSIDE DIAMETER OF THE STUB
IS FLUSH WITH THE BOTTOM OF THE END CAP. FOR ADDITIONAL INFORMATION CONTACT STORMTECH AT 1-888-892-2694.

* FOR THE SC310ECEZ THE 12" (300 mm) STUB LIES BELOW THE BOTTOM OF THE END CAP APPROXIMATELY 0.25" (6 mm). BACKFILL
MATERIAL SHOULD BE REMOVED FROM BELOW THE N-12 STUB SO THAT THE FITTING SITS LEVEL.

NOTE: ALL DIMENSIONS ARE NOMINAL; PRE-CORED END CAPS END WITH "PC"

NOMINAL CHAMBER SPECIFICATIONS
SIZE (W X H X INSTALLED LENGTH) 34.0" X 16.0" X 85.4" (864 mm X 406 mm X 2169 mm)
CHAMBER STORAGE 14.7 CUBIC FEET (0.42 m³)
MINIMUM INSTALLED STORAGE* 29.34 CUBIC FEET (0.83 m³)
WEIGHT 35.0 lbs. (16.8 kg)

*ASSUMES 6" (150 mm) ABOVE AND BELOW CHAMBER; 3" (75 mm) BETWEEN CHAMBERS

34.0"
(864 mm)

16.0"
(406 mm)

90.7" (2304 mm) ACTUAL LENGTH 85.4" (2169 mm) INSTALLED LENGTH

BUILD ROW IN THIS DIRECTION

B

C

SC-310 TECHNICAL SPECIFICATION
NTS

9.9"
(251 mm)

15.6"
(396 mm)

OVERLAP NEXT CHAMBER HERE
(OVER SMALL CORRUGATION)

START END
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Looking down the Isolator Row 
Plus from the manhole opening, 

ADS Plus Fabric is shown between 
the chamber and stone base.

StormTech Isolator Row Plus 
with Overflow Structure  

(not to scale)

The Isolator® Row Plus
Introduction

An important component of any Stormwater Pollution Prevention Plan 
is inspection and maintenance. The StormTech Isolator Row Plus is a 
technique to inexpensively enhance Total Suspended Solids (TSS),  
Total Phosphorus (TP), Total Petroluem Hydrocarbons (TPH) and 
Total Nitrogen (TN) removal with easy access for inspection and 
maintenance.

The Isolator Row Plus

The Isolator Row Plus is a row of StormTech chambers, either SC-160, SC-
310, DC-780, SC-800, MC-3500, MC-4500 or MC-7200 models, are lined with 
filter fabric and connected to a closely located manhole for easy access. 
The fabric lined chambers provide for sediment settling and filtration as 
stormwater rises in the Isolator Row Plus and passes through the filter 
fabric. The open bottom chambers allow stormwater to flow vertically 
out of the chambers. Sediments are captured in the Isolator Row Plus 
protecting the adjacent stone and chambers storage areas from sediment 
accumulation.
ADS Isolator Row and Plus fabric are placed between the stone and the 
Isolator Row Plus chambers. The woven geotextile provides a media for 
stormwater filtration, a durable surface for maintenance, prevents scour 
of the underlying stone and remains intact during high pressure jetting. 
The Isolator Row Plus is designed to capture the “first flush” runoff and 
offers the versatility to be sized on a volume basis or a flow-rate basis. An 
upstream manhole provides access to the Isolator Row Plus and includes 
a high/low concept such that stormwater flow rates or volumes that 
exceed the capacity of the Isolator Row Plus bypass through a manifold to 
the other chambers. This is achieved with an elevated bypass manifold or 
a high-flow weir. This creates a differential between the Isolator Row Plus 
row of chambers and the manifold to the rest of the system, thus allowing 
for settlement time in the Isolator Row Plus.  After Stormwater flows 
through the Isolator Row Plus and into the rest of the chamber system 
it is either exfiltrated into the soils below or passed at a controlled rate 
through an outlet manifold and outlet control structure.
The Isolator Row Plus FlampTM is a flared end ramp apparatus attached to 
the inlet pipe on the inside of the chamber end cap.  The FLAMP provides 
a smooth transition from pipe invert to fabric bottom.  It is configured 
to improve chamber function performance by enhancing outflow of 
solid debris that would otherwise collect at the chamber's end, or more 
difficult to remove and require confined space entry into the chamber 
area.  It also serves to improve the fluid and solid flow into the access pipe 
during maintenance and cleaning and to guide cleaning and inspection 
equipment back into the inlet pipe when complete.
The Isolator Row Plus may be part of a treatment train system. The 
treatment train design and pretreatment device selection by the 
design engineer is often driven by regulatory requirements. Whether 
pretreatment is used or not, StormTech recommend using the Isolator 
Row Plus to minimize maintenance requirements and maintenance costs.
Note: See the StormTech Design Manual for detailed information on designing 
inlets for a StormTech system, including the Isolator Row Plus.



3

Inspection
The frequency of inspection and maintenance varies 
by location. A routine inspection schedule needs to 
be established for each individual location based 
upon site specific variables. The type of land use 
(i.e. industrial, commercial, residential), anticipated 
pollutant load, percent imperviousness, climate, 
etc. all play a critical role in determining the actual 
frequency of inspection and maintenance practices.
At a minimum, StormTech recommends annual 
inspections. Initially, the Isolator Row Plus should 
be inspected every 6 months for the first year of 
operation. For subsequent years, the inspection 
should be adjusted based upon previous observation 
of sediment deposition.
The Isolator Row Plus incorporates a combination 
of standard manhole(s) and strategically located 
inspection ports (as needed). The inspection ports 
allow for easy access to the system from the surface, 
eliminating the need to perform a confined space 
entry for inspection purposes.
If upon visual inspection it is found that sediment 
has accumulated, a stadia rod should be inserted to 
determine the depth of sediment. When the average 
depth of sediment exceeds 3" (75 mm) throughout 
the length of the Isolator Row Plus, clean-out should 
be performed.

Maintenance
The Isolator Row Plus was designed to reduce the cost 
of periodic maintenance. By “isolating” sediments 
to just one row, costs are dramatically reduced 
by eliminating the need to clean out each row of 
the entire storage bed. If inspection indicates the 
potential need for maintenance, access is provided 

via a manhole(s) located on the end(s) of the row for 
cleanout. If entry into the manhole is required, please 
follow local and OSHA rules for a confined space 
entry.
Maintenance is accomplished with the JetVac 
process. The JetVac process utilizes a high pressure 
water nozzle to propel itself down the Isolator Row 
Plus while scouring and suspending sediments. 
As the nozzle is retrieved, the captured pollutants 
are flushed back into the manhole for vacuuming. 
Most sewer and pipe maintenance companies have 
vacuum/JetVac combination vehicles. Selection of an 
appropriate JetVac nozzle will improve maintenance 
efficiency. Fixed nozzles designed for culverts or large 
diameter pipe cleaning are preferable. Rear facing 
jets with an effective spread of at least 45” are best. 
StormTech recommends a maximum nozzle pressure 
of 2000 psi be utilized during cleaning. JetVac reels 
can vary in length. For ease of maintenance, ADS 
recommends Isolator Row Plus lengths up to 200' 
(61 m). The JetVac process shall only be performed 
on StormTech Isolator Row Plus that have ADS 
Plus Fabric (as specified by StormTech) over their 
angular base stone.

Isolator Row Plus Inspection/Maintenance

StormTech Isolator Row Plus (not to scale) 



Isolator Row Plus Step By Step Maintenance Procedures

Step 1
Inspect Isolator Row Plus for sediment.
	 A) Inspection ports (if present)
		  i.	Remove lid from floor box frame
		  ii.	Remove cap from inspection riser
		  iii.	�Using a flashlight and stadia rod,measure depth of sediment and record results on maintenance log.
		  iv.	�If sediment is at or above 3 inch depth, proceed to Step 2. If not, proceed to Step 3.
	 B) All Isolator Row Plus
		  i.	�Remove cover from manhole at upstream end of Isolator Row Plus
		  ii.	Using a flashlight, inspect down Isolator Row Plus through outlet pipe
				    1.	�Mirrors on poles or cameras may be used to avoid a confined space entry
				    2.	�Follow OSHA regulations for confined space entry if entering manhole
		  iii.	�If sediment is at or above the lower row of sidewall holes (approximately 3 inches), proceed to Step 

2. 
If not, proceed to Step 3.

Step 2
Clean out Isolator Row Plus using the JetVac process.
	 A) �A fixed floor cleaning nozzle with rear facing nozzle spread of 45 inches or more is preferable
	 B) Apply multiple passes of JetVac until backflush water is clean
	 C) Vacuum manhole sump as required

Step 3
Replace all caps, lids and covers, record observations and actions.

Step 4
Inspect & clean catch basins and manholes upstream of the StormTech system.

ADS “Terms and Conditions of Sale” are available on the ADS website, www.adspipe.com 
The ADS logo, StormTech®, the Isolator® Row Plus and the Green Stripe are registered trademarks of Advanced Drainage Systems, Inc.  
© 2025 Advanced Drainage Systems, Inc.  #11081  5/25  CS

4

21) B) 1) A)

Sample Maintenance Log

Date

Stadia Rod Readings Sedi-
ment 
Depth 
(1)–(2)

Observations/Actions InspectorFixed point 
to chamber 
bottom (1)

Fixed point 
to top of 
sediment 

(2)
3/15/11 6.3 ft none New installation. Fixed 

point is CI frame at grade
DJM

9/24/11 6.2 0.1 ft Some grit felt SM

6/20/13 5.8 0.5 ft Mucky feel, debris visible 
in manhole and in Isolator 
Row Plus, maintenance due

NV

7/7/13 6.3 ft 0 System jetted and 
vacuumed

DJM
adspipe.com
800-821-6710
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STANDARD LIMITED WARRANTY OF STORMTECH LLC (“STORMTECH”): PRODUCTS

StormTech® Standard Limited Warranty

(A)	 This Limited Warranty applies solely to the StormTech 
chambers and end plates manufactured by StormTech and 
sold to the original purchaser (the “Purchaser”). The chambers 
and end plates are collectively referred to as the “Products.”

(B)	 The structural integrity of the Products, when installed 
strictly in accordance with StormTech’s written installation 
instructions at the time of installation, are warranted to the 
Purchaser against defective materials and workmanship 
for one (1) year from the date of purchase. Should a defect 
appear in the Limited Warranty period, the Purchaser shall 
provide StormTech with written notice of the alleged defect 
at StormTech’s corporate headquarters within ten (10) days 
of the discovery of the defect. The notice shall describe 
the alleged defect in reasonable detail. StormTech agrees 
to supply replacements for those Products determined 
by StormTech to be defective and covered by this Limited 
Warranty. The supply of replacement products is the sole 
remedy of the Purchaser for breaches of this Limited 
Warranty. StormTech’s liability specifically excludes the cost of 
removal and/or installation of the Products.

(C)	 THIS LIMITED WARRANTY IS EXCLUSIVE. THERE ARE NO 
OTHER WARRANTIES WITH RESPECT TO THE PRODUCTS, 
INCLUDING NO IMPLIED WARRANTIES OF MERCHANTABILITY 
OR OF FITNESS FOR A PARTICULAR PURPOSE.

(D)	 This Limited Warranty only applies to the Products when 
the Products are installed in a single layer. UNDER NO 
CIRCUMSTANCES, SHALL THE PRODUCTS BE INSTALLED IN A 
MULTI-LAYER CONFIGURATION.

(E)	 No representative of StormTech has the authority to change 
this Limited Warranty in any manner or to extend this Limited 
Warranty. This Limited Warranty does not apply to any person 
other than to the Purchaser.

(F)	 Under no circumstances shall StormTech be liable to the 
Purchaser or to any third party for product liability claims; 
claims arising from the design, shipment, or installation of 
the Products, or the cost of other goods or services related 
to the purchase and installation of the Products. For this 
Limited Warranty to apply, the Products must be installed 
in accordance with all site conditions required by state and 
local codes; all other applicable laws; and StormTech’s written 
installation instructions.

(G)	 THE LIMITED WARRANTY DOES NOT EXTEND TO INCIDENTAL, 
CONSEQUENTIAL, SPECIAL OR INDIRECT DAMAGES. 
STORMTECH SHALL NOT BE LIABLE FOR PENALTIES OR 
LIQUIDATED DAMAGES, INCLUDING LOSS OF PRODUCTION 
AND PROFITS; LABOR AND MATERIALS; OVERHEAD COSTS; 
OR OTHER LOSS OR EXPENSE INCURRED BY THE PURCHASER 
OR ANY THIRD PARTY. SPECIFICALLY EXCLUDED FROM 
LIMITED WARRANTY COVERAGE ARE DAMAGE TO THE 
PRODUCTS ARISING FROM ORDINARY WEAR AND TEAR; 
ALTERATION, ACCIDENT, MISUSE, ABUSE OR NEGLECT; 
THE PRODUCTS BEING SUBJECTED TO VEHICLE TRAFFIC 
OR OTHER CONDITIONS WHICH ARE NOT PERMITTED BY 
STORMTECH’S WRITTEN SPECIFICATIONS OR INSTALLATION 
INSTRUCTIONS; FAILURE TO MAINTAIN THE MINIMUM 
GROUND COVERS SET FORTH IN THE INSTALLATION 
INSTRUCTIONS; THE PLACEMENT OF IMPROPER MATERIALS 
INTO THE PRODUCTS; FAILURE OF THE PRODUCTS DUE TO 
IMPROPER SITING OR IMPROPER SIZING; OR ANY OTHER 
EVENT NOT CAUSED BY STORMTECH. A PRODUCT ALSO 
IS EXCLUDED FROM LIMITED WARRANTY COVERAGE IF 
SUCH PRODUCT IS USED IN A PROJECT OR SYSTEM IN 
WHICH ANY GEOTEXTILE PRODUCTS OTHER THAN 
THOSE PROVIDED BY ADVANCED DRAINAGE SYSTEMS 
ARE USED.  THIS LIMITED WARRANTY REPRESENTS 
STORMTECH’S SOLE LIABILITY TO THE PURCHASER 
FOR CLAIMS RELATED TO THE PRODUCTS, 
WHETHER THE CLAIM IS BASED UPON CONTRACT, 
TORT, OR OTHER LEGAL THEORY.

adspipe.com
800-821-6710

ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com
The ADS logo and the Green Stripe are registered trademarks of Advanced Drainage Systems, Inc.  
StormTech® is a registered trademark of StormTech, Inc. 
© 2023 Advanced Drainage Systems, Inc.  3/23 CS



Scope
This specification describes ADS Plus woven geotextile.

ADS Plus woven geotextile fabrics are woven polypropylene materials offering optimum performance when 
used in stabilization applications. Produced from first quality raw materials, they provide the perfect balance 
of strength and separation in styles capable of functioning exceptionally well in a wide range of performance 
requirements.

Filter Fabric Properties

ADS PLUS WOVEN GEOTEXTILE SPECIFICATION 
For use with StormTech® Isolator® Row Plus

ADS “Terms and Conditions of Sale” can be found on the ADS website, adspipe.com. 
The ADS logo is a registered trademark of Advanced Drainage Systems, Inc.  
© 2023 Advanced Drainage Systems, Inc. #PLUS  03/23 MH

Property1 Test Method Unit
M.A.R.V. 

(Minimum Average 
Roll Value)2

Weight ASTM D5261 oz/yd2 (g/m2) 8.0 (271.25)

Grab Tensile Strength ASTM D4632 lbs (kN) 325 (1.45)

Grab Elongation ASTM D4632 % 15

Trapezoidal Tear Strength ASTM D4533 lbs (kN) 125 (0.89)

CBR Puncture Resistance ASTM D6241 lbs (kN) 1,124 (5.0)

1.	 The property values listed above are subject to change without notice.
2.	 Minimum Average Roll Values (MARV) is calculated as the average minus two standard deviations. Statistically, it yields approximately 97.5% degree 

of confidence that any samples taken from quality assurance testing will meet or exceed the values described above.

ReinforcementFiltration Separation Confinement

Dimensions
ADS Plus shall be delivered to the jobsite in roll form with each roll individually identified and  
nominally measuring 12.5’ (3.8 m) width x 360’ (110 m) length for Plus125 and 6.25’ (1.9 m) width x 360’ (110 
m) length for Plus625. 



Scope
This specification describes ADS 0601T (6.0 oz) nonwoven geotextile.

Filter Fabric Requirements
ADS 0601T (6.0 oz) is a needle-punched nonwoven geotextile made of 100% polypropylene staple fibers, which 
are formed into a random network for dimensional stability. ADS 0601T (6.0 oz) resists ultraviolet deterioration, 
rotting, biological degradation, naturally encountered basics and acids. Polypropylene is stable within a pH 
range of 2 to 13. ADS 0601T (6.0 oz) conforms to the physical property values listed below:
Filter Fabric Properties

ADS 0601T NONWOVEN GEOTEXTILE SPECIFICATION

ADS “Terms and Conditions of Sale” can be found on the ADS website, adspipe.com. 
The ADS logo is a registered trademark of Advanced Drainage Systems, Inc.  #0601T  10/22 MH

Property Test Method Unit
M.A.R.V.

(Minimum Average 
Roll Value)

Grab Tensile ASTM D4632 lbs (kN) 160 (0.711)

Grab Elongation ASTM D4632 % 50

Trapezoid Tear Strength ASTM D4533 lbs (kN) 60 (0.267)

CBR Puncture Resistance ASTM D6241 lbs (kN) 410 (1.82)

Permittivity* ASTM D4491 sec-1 1.5

Water Flow* ASTM D4491 gpm/ft2 (l/min/m2) 110 (4480)

AOS* ASTM D4751 US Sieve (mm) 70 (0.212)

Melting Point ASTM D276 Fahrenheit (Celsius) 320 (160)

UV Resistance ASTM D4355 %/hrs 70/500

Roll Dimensions (W x L) - ft. (m) 3.0/5.0/6.25/7.5/9.0/12.5 x 360 -15 x 300 
(0.9/1.5/1.9/2.3/2.7/3.8 x 110 - 4.5 x 91)

Roll Square Yards (Square Meters) 120/200/250/300/360/500 - 500
(100/167/209/251/301/418 - 418)

Estimated Roll Weight - lbs (kg) 44/65/97.5/102/141/195 - 195 
(20/29/44/46/64/88 - 88)

Packaging

* At the time of manufacturing. Handling may change these properties.

Drainage Filtration Separation



 

 

Appendix G 

Hydrant Test Report  





 

 

Appendix H 
Civil Plans 

 
 
 
 
 
 













 

 

Appendix I 
Statement of Limiting  

Conditions and Assumptions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

Statement of Limiting Conditions and Assumptions 

 
1. This Report/Study (the "Work") has been prepared at the request of, and for the exclusive use of, the Owner, and 

its affiliates (the "Intended Users"). No one other then the intended users has the right to use and rely on the work 

without first obtaining the written authorization of n Engineering and its Owners. 

2. The comments, recommendations and material in this report reflect n Engineering best judgment in light of the 

information available to it at the time of preparation of this report. It is not qualified to and is not providing legal 

or planning advice in this work. 

3. n Engineering expressly excludes liability to any third party except the Intended Users for any use of, and/or 

reliance upon, the work. 

4. n Engineering notes that the following assumptions were made in completing the work 

a) The land use description(s) supplied n Engineer Inc. is correct; 

b) The surveys and other data supplied to n Engineering by the Owner are accurate; 

c) Market timing, approval delivery and secondary information are within the control of parties other then n 

Engineering; 

d) There are no encroachments, leases, covenants, binding agreements, restrictions, pledges, charges, liens or 

special assessments outstanding, or encumbrances, which would significantly affect the use or servicing; 

Investigations have not carried out to verify these assumptions. n Engineering deems the sources of data and 

statistical information contained herein to be reliable, but we extend no guarantee of accuracy in these respect. 

5. All the plans, photographs, and sketches prepared and presented in this report/study are included solely to aid the 

visualizing the location of the property, the boundaries of the site, and the relative position of the improvements on 

the said lands are based on information provided by Owner 

6. n Engineering accepts no responsibility for legal interpretations, questions of survey, opinion of title, hidden or 

inconspicuous conditions of the property, toxic wastes or contaminated materials, soil or sub soil conditions, 

environmental, Engineering or other factual and technical matters disclosed by the owner, the clients, or any public 

agency, which by their nature, may change the outcome of the work. 

7. In the preparation of this report, n Engineering have made investigations from secondary sources as documented in 

the work, but did not checked compliance with by laws, codes, agency and government regulations, etc., unless 

specifically noted in the work. 

8. The value of proposed improvements should apply only with regard to the purpose and function of the work, as 

outlined in the body of this work. Any cost estimated set out in the work based on construction averages and 

subject to change. 

9. Neither possession of Work, nor a copy of it, carries the right of publication. All copyright in the work reserved to 

n Engineering and considered confidential by n Engineering. The Work shall not be disclosed, reproduced, quoted 

from, or referred to, in whole or in part, or published in any manner, without the express written consent of n 

Engineering and the Owner. 

10. The work is only valid if it bears the Professional Engineer's seal and original signature of author, and if 

considered in its entity. Responsibility for unauthorized alteration to the Work is denied.  

 

End of the Statement 
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