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1.0 INTRODUCTION 

ABEC Engineering (ABEC) was retained by Drayton B. G. Inc. to prepare a Stormwater 

Management Report to support the approval for draft plan of “Riverview Heights” subdivision, 

phase 2. The purpose of this report is to provide detailed design for the completion of civil work.  

 

1.1 General Description  

The subject property is approximately 14.64 ha (36.17 acre) and is located on the North side of 

Wellington Street North/Highway 11 and Scenic Dr., which is located 11.2 km North of Drayton, 

Ontario. The subject property is labelled as Phase 2 of and is currently vacant.  

 

The property is bounded by: 

 

 Phase 1 of Riverview Heights subdivision to the South; 

 Wellington Street/Highway 11 to the South East, and; 

 Agricultural lands to the North, West and East.  

 

The project will consist of the development of 28 residential single family detached dwellings, 

stormwater management pond, road, ditches, culverts, underground hydro and gas pipeline.   

 

2.0 WATER SUPPLY  

 

2.1 Existing Water Servicing for Riverview Heights Subdivision, Phase 1  

The existing lots in Phase 1 of Riverview Heights subdivision are serviced with on lot wells, pump, 

and water storage reservoir and piping system. The wells are 45.0 to 78.0 m deep and are protected 

from contamination by 45.0 m of clayey and sandy silt.  

 

2.2 Proposed Water Servicing for Riverview Heights Subdivision, Phase 2  

 

The hydrological investigation report prepared by AGRA Earth and Environmental for phase 2 of 

Riverview Heights subdivision indicate that the deeper aquifer is protected by 45.0 m of 

overburden and the tested well (TW1) in Phase 2 are capable of producing 272 L/m at peak rate 

which is much more than the minimum 7.74 L/m water demand requirements for each dwelling. 

Testing of TW1 confirmed that water supplies of suitable quantity and quality are available for the 

proposed 28 lots.  

 

3.0 WASTEWATER TREATMENT AND DISPOSAL  

3.1 Existing Wastewater Treatment and Disposal System    

The existing lots in Phase 1 of Riverview Heights subdivision are serviced with on lot sewage 

treatment and disposal system.  
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3.2 Proposed Wastewater Treatment and Disposal System      

The geotechnical investigation report prepared by AGRA Earth and Environmental for phase 2 of 

Riverview Heights subdivision indicate that the area is covered by 300 mm to 400 mm topsoil. 

The underneath soil is Sandy silt and Clayey silt till with percolation time of 40 to 50 mm per 

second.  

 

The maximum dwelling size are about 300 m2 with 4-bedrooms. The design flow will be about 

3,500 litre at maximum. The detail treatment design will be provided on a lot to lot basis according 

to ministry guideline before building permits are issued for each home.  

 

4.0 STORM DRAINAGE  

4.1 Existing Storm Servicing   

The existing Phase 1 of Riverview Heights subdivision currently drains southerly to the road side 

ditch at Highway 11 for drain into the Conestogo River through a culvert at intersection of 

Highway 11 and 12 Line.  

 

4.2 Storm Design Criteria   

The objectives of the Servicing Study is to identify how storm water will be managed. The report 

identifies constrains and opportunities within the study area as they relates to the proposed 

development:  

 

 Quantify stormwater management pond volume to meet current criteria for water quality and 

quantity.  

 Review pond locations and determine area requirements and suitability for gravity storm sewer 

conveyance under developed conditions.  

 Review pond locations and size for proposed development. 

 Layout road cross-sections, with culvert locations and outfalls 

 Review major storm system and design the outfall arrangements with regards to location 

capacity 

 

The SWM design criteria for the Site to meet the above objectives are set out in following:   

 

 The Township of Mapleton, Stormwater Management Guideline.   

 

 The Ontario MOECC SWM Pond sizing guidelines for impervious area percentages to achieve 

TSS removal objectives (MOE, 2003).  
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4.3 Pre-Development Condition    

The subject property is divided into five pre-developed catchment areas as follow: 

  

 Drainage Area 101: 

The drainage area 101 with 6.62 ha area is a part of watershed A. The pre-developed run-off 

generated in this catchment are currently drains as sheet flow northerly to watershed A that 

subsequently drains the run-off to Conestogo River and Lake. 

 

 Drainage Area 102: 

The area drainage 102 with 4.74 ha area is a part of watershed A. The pre-developed run-off 

generated in this catchment are currently drains as sheet flow northerly to watershed A that 

subsequently drains the run-off to Conestogo River and Lake. 

 

 Drainage Area 103: 

The drainage area 103 with 2.05 ha is a part of watershed B. The pre-developed run-off generated 

in this catchment are currently drains as sheet flow northerly to roadside ditch of Highway 11 and 

through a culvert under Highway 11 drains to Conestogo River and Lake. 

 

 Drainage Area 104: 

The drainage area 104 with 1.54 ha is a part of watershed B. The pre-developed run-off generated 

in this catchment are currently drains as sheet flow northerly to roadside ditch of Highway 11 and 

through a culvert under Highway 11 drains to Conestogo River and Lake. 

  

 Drainage Area 105: 

The drainage area 105 with 0.58 ha is a part of watershed C. The pre-developed run-off generated 

in this catchment area currently drains as sheet flow to stream C that drains southerly to roadside 

ditch at Highway 11 11 and through a culvert under Highway 11 drains to Conestogo River and 

Lake. 

 

4.4 Post-Development Condition    

The post-development discharge from the site was calculated based on the Rational Method. The 

entire site was divided to four catchment areas under the ID. No. 201, 202, 203, and 204 as follows:  

 

 Drainage Area 201: 

The drainage area 201 with 8.37 ha area includes lots and roadways. The post-development run-

off generated in area 201 needs to be treated prior to discharge to watershed A. A dry pond is 

designed to catch the run-off and treat it before discharging to watershed A at 60% basic S.S. 

removal and below the peak 5-year pre-development flow. Watershed A subsequently discharge 

to Conestogo River and Lake.  
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 Drainage Area 202: 

The drainage area 202 with 2.90 ha area includes lots and roadways. The post-development run-

off generated in area 202 drains to the roadside ditches of Scenic Dr. which currently drains 

uncontrolled and untreated to roadside ditch of Highway 11 and through a culver under the 

Highway 11, it drains directly to Conestogo River.   

 

 Drainage Area 203: 

The drainage area 203 with 1.63 ha area includes lots and roadways. The post-development run-

off generated in area 203 drains to the roadside ditches of Scenic Dr. which currently drains 

uncontrolled and untreated to roadside ditch of Highway 11 and through a culver under the 

Highway 11, it drains directly to Conestogo River.   

 

 Drainage Area 204: 

The drainage area 204 with 1.68 ha area includes the parkland. The post and pre-development run-

off are same as the area will not be graded. The run-off is discharged uncontrolled and untreated 

to watershed A which drains to Conestogo River and Lake.  

 

It should be noted that the site is located on high point compared to the adjacent properties and 

there is no any run-off from adjacent properties to this site.  

 

The composite “C” value for each catchment area was calculated. A time of concentration of 10.0 

minutes as per MOECC requirements was used for post-development condition. The rainfall 

intensity equation and IDF curves were obtained from MTO website for the site. The coordination 

of site is shown in below picture. The IDF curve for the above coordination is shown in below 

picture:  
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The rainfall intensity and depth are shown in below table:  
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The Rational Method was used to determine the run-off based on the peak flow to discharge area.  

 

 
 

 

The model parameters based on intensity of rainfall and depths for 2-year to 100-year storms was 

obtained from the MTO website for the site location and is shown as below: 

 

 

The composite coefficient of “C” was determined using the coefficient of “C” equal to 0.05 for 

grass areas, 0.90 for the roof, driveway and road as per MOECC requirements.  

 

Type "C" 

Grass Area 0.30 

Forest 0.12 

Driveway, Roof and  Road 0.95 

Lot Size 1 acre 0.32 

 

The pre and post-development peak flow run-off for 2 to 100-year storm was determined for 

drainage areas 201 as shown in below table: 
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For drainage area 201, the peak flow run-off for 100-year storm and 5-year is 654.6 L/s. A dry 

pond is designed to provide adequate storage with a discharge below the 5-year pre-development 

peak flow of 654.6 L/s.  

 

4.5 Basement Drainage    

All building foundations drains must be drained using sump pump. All sump pump should be fitted 

on the floor of basement and there is no need for a raiser.  
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5.0 Pond Design     

The SWM Pond design plans, sections and details are included in the Design Drawings. A 

summary of the SWM Pond dimensions and capacities for each feature are outlined in the sections 

below. A dry pond was designed for this site.  

 

5.1 Quality Control     

Guidelines for quality control have been taken from the Stomwater Management Practices, 

Planning and Design Manual (MOEE 2003), from Table 3.2 “Water Quality Storage Requirements 

Based on the Receiving Waters”.   

 

 
 

For a basic 60% long-term S.S. removal, a dry pond and a 35% impervious level for the proposed 

site, extrapolation indicates that a storage volume of 90 m3/ha is required.  

 

Therefore, for the 8.37 ha site, a total storage volume of approximately 754 m3 is required. The 

following table provides the design values for the dry pond and compares these values to the 

minimum or preferred criteria as per Table 4.6 of the MOECC Manual: 
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Design Element  Design Value Comparison to MOEE Criteria 

Drainage Area  8.37 ha Meets Preferred Criteria 

Treatment Volume Table 3.2 minimum: 754 m3  

Provided: 3,000 m3 

 

Exceeds Preferred Criteria 

Forebay Minimum depth: 1.5 m  

Designed depth: 1.8 m 

 

Meets Preferred Criteria 

Length-to-Width Ratio From 4:1 to 5:1 

Designed length to width ratio: 4:1 

 

Meets Preferred Criteria 

Active Storage  

Detention Time  

Desired: 48 hours 

Designed value: 51 hours 

 

Meets Preferred Criteria 

Inlet Minimum 450mm Pipe 

Designed: 525 mm Pipe 

Pipe slope more than 1.0% 

Designed pipe slope 1.5% 

 

Meets Preferred Criteria 

Outlet Minimum 450mm Pipe 

Designed: 450 mm Pipe 

Pipe slope more than 1.0% 

Designed pipe slope 1.5% 

Minimum orifice size: 100 mm  

Designed orifice size : 100 mm  

 

Meets Preferred Criteria 

 

5.2 Quantity Control  

5.3 Stage-Storage-Discharge Table 

The stage-stotrage-discharge table is shown in below table: 
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The discharge from pond under 100-year storm is 632.1 L/s which is below pre-developemtn peak 

flow of 654.6 L/s. Thereofre, the objective of stormwater management to design a pond that 

control, store and treat the 100-yaer post-developemnt stormwater peak run-off to that of below 

the 5-year pre-development is satisfied.    

It should be noted that the designed pond for this site is a dry pond with a continmous discharge 

flow. Therefore, the pond will be dry between each storm event. The discharge from pond is below 

the pre-development peak flow.   

5.4 Drawdown Time of Pond     

The drawdown time in the pond can be estimated using Equation 4.10. The drawdown time for the 

water quality volume of the pond storage was calculated using the drawdown time equation from 

the MOECC guideline. The drawdown calculation exceeds the 48 hour draw down time 

recommended by MOECC guideline for dry pond.  

 

 
 

 

Drawdown Calculation:  

 

Orifice Diameter: 100 mm  

 

Area of the Pond: 1,500 m2 

 

Depth of Pond: 1.8 m 
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t = 
2 𝑥 1500 𝑥1.341

0.63 𝑥 0.00785 𝑥 4.43
 = 51.0 hours 

 
5.5 Forebay Calculation      

The forebay length should be greater than or equal to the larger of the lengths given by Equation 

4.5 and Equation 4.6 for settling and dispersion length as per MOECC guideline. The dispersion 

length for the forebay is calculated as below which is equal to 5.0m and the settling length is 

calculated as 20.0m. The forebay length at the bottom is 25.0m which exceeds both settling and 

dispersion lengths.   

 

 
 

Settling Length Calculation:  

 

Forebay length-to-width ratio: 4  

 

Peak flow arte from the pond: 0.029 m3/s 

 

Settling velocity: 0.0003 m/s 

 

Dist : 20.0 m  
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Dispersion Length Calculation:  

 

Vf : Desired velocity in the forebay : 0.5 m/s  

 

Inlet flow rate: 0.31 m3/s 

 

Depth of Permanent Pool in forebay: 1.0 m  

 

Dist : 5.0 m 

  

5.6 Quality Control During Construction   

The Urban Drainage Design Guidelines recommends that 125 m³ per hectare of storage be 

provided for quality control during construction. The amount of storage required during 

construction assuming that the complete drainage area 201 is developed is (125 m³ x 8.37 = 1,047 

m³). The amount of storage provided is 3,000 m³ which exceeds the required storage.  

 

5.7 Temporary Erosion and Sediment Control During Construction   

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

Erosion and Sediment Control or Urban Construction (May 1987). This assessment was based on 

the following parameters: 
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Taken together, the above parameters indicate a “moderate erosion potential” based ont eh above 

guideline.  

 

During construction of the subdivision various temporary measures will be prevented to prenet the 

discharge of the sediment lean stormwater from the site. This measure include silt fencing, 

checkdams, catchbasin buffers and mudmats as shown on Sediment Control Plans and Details. 

Siltation control for this site is provided by siltation fencing as shown on the plan.  
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6.0 CONCLUSION 

This report illustrates that the proposed development is feasible from municipal servicing and 

stormwater management perspectives.  

 

The proposed domestic water demands is supplied by drilling deep well with suitable quantity and 

quality of water for use of the proposed 28 lots. The water demand for fire can be obtained from 

the pond.  

 

The lot sizes, water table level and type of the soil at the bottom of base cut indicates that a regular 

type 4 filter sand bed with a septic tank and a holding tank will be sufficient to service the 

wastewater disposal for each dwelling. The leaching bed does not need to be raised as the water 

table is deep in the site. 

 

An extended detention dry pond is designed that control the peak post-development flow to below 

peak pre-development flow. Drawdown time of pond is 51 hour that exceeds the required 48 hour 

as per MOECC guideline.  

 

The quality control during construction is achieved by the use of silt fencing, mudmats, checkdams 

in conjunction with the proposed stormwater management pond. The proposed pond active storage 

capacity exceeds the required storage capacity of 1,047 m³ (125 m³ per hectare).  

 

We trust that this report addresses your current needs. Should you have any questions, or require 

additional information, please do not hesitate to contact the undersigned.  

 

Respectfully Submitted,  

 

 

 

 

 

 

Masoud Robati, Ph.D, P.Eng.  

ABEC Engineering  

 

 

 

 

 

 


