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Statement of Conditions 

This Report / Study (the “Work”) has been prepared at the request of, and for the exclusive 

use of, the Owner / Client, Township of Amaranth in Dufferin County, and its affiliates (the 

“Intended User”). No one other than the Intended User has the right to use and rely on the 

Work without first obtaining the written authorization of GEI Consultants, Inc., and its Owner. 

GEI Consultants, Inc. expressly excludes liability to any party except the Intended User for 

any use of, and/or reliance upon, the work.  

Neither possession of the Work, nor a copy of it, carries the right of publication. All copyright 

in the Work is reserved to GEI Consultants, Inc. The Work shall not be disclosed, produced, 

or reproduced, quoted from, or referred to, in whole or in part, or published in any manner, 

without the express written consent of GEI Consultants Inc., Town of Amaranth in Dufferin 

County, or the Owner. 
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1 Introduction 

1.1 Background 

GEI Consultants Inc. (GEI) was retained by The Cellular Connection (the “Owner”), to prepare 

a Functional Servicing and Stormwater Management Report (FSSR) in support of an Official 

Plan Amendment, Zoning By-Law Amendment (ZBA) for a proposed 24-lot estate residential 

development off Second Line in the Town of Amaranth in Dufferin County. 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: 

• Determine the site sanitary servicing scheme; 

 

• Determine the site potable water supply scheme;  

 

• Evaluate on a preliminary basis the Stormwater Management (SWM) opportunities 

and constraints, including: 

 Calculate allowable and proposed runoff rates for the development; 

 Evaluate suitable methods for attenuation and treatment of stormwater runoff; 

 Develop and propose on-site control measures and examine theoretical 
performance; and, 

 Demonstrate compliance of proposed stormwater control measures with the 
Town of Amaranth Standards and Grand River Conservation Authority (GRCA) 
and Nottawasaga Valley Conservation Authority (NVCA) Guidelines.  

1.2 Background Document Review 

A request to the Town’s engineering records department was carried out to obtain existing 

information in preparation of this report. The following documents were available for our review 

for the preparation of this report: 

• Dufferin County Official Plan, dated Office Consolidation July 17, 2017; 

In addition, GEI was also provided with the following information from the applicant: 

• Draft Plan of Subdivision supplied by the Client; 

• Topographic Survey plan prepared by Schaeffer Dzaldov Purcell Ltd., dated 

September 12, 2023; 

• Drawing titled Environmental Features, 514524 2nd Line Amaranth, ON. Figure 2”, 

prepared by Azimuth Environmental Consultants Inc., dated February 2023; and 

• Drawing titled Environmental Features, 514524 2nd Line Amaranth, ON. Figure 3”, 

prepared by Azimuth Environmental Consultants Inc., dated February 2023;  
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1.3 Site Description 

The existing 33.01 ha site is located roughly 1 km south of the intersection of 2nd Line and 

Side Road 20 in Amaranth Township in Dufferin County. The site is bound by 2nd Line to the 

east, a wetland / wood lot to the south. West of the site are agricultural lands and a natural 

pond to the north. The legal description is as follows: Part of Lot 19, Concession 2, Township 

of Amaranth, County of Dufferin. Refer to Appendix A for the topographic survey. 

The site municipal address is 514504 2nd Line, Amaranth, Ontario. Refer to Figures FIG-1 

and FIG-2 following the report for location plan and aerial plan of the site location. The site is 

located within the jurisdiction of both the Grand River Conservation Authority (GRCA) and the 

Nottawasaga Valley Conservation Authority (NVCA) as it relates to stormwater management 

which is discussed further in Section 2.2. 

The existing site is currently comprised of agricultural lands and drains naturally to the existing 

ponds within the site. There is also an existing residential building within the site that will 

remain and a hydro block that will remain. Throughout the site is an existing gravel trail that 

traverses throughout the site.  

1.4 Development Proposal 

The subject site consists of 23 new lots for residential use with four connecting roads to 

service these lots. Additional development on the site includes two proposed nature trails 

within the site.  Refer to Appendix A for the development concept plan. 
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2 Terms of Reference and Methodology 

2.1 Terms of Reference 

The Terms of Reference used for the scope of this report was based on the Grand River 

Conservation Authority (GRCA) and the Nottawasaga Valley Conservation Authority (NVCA).  

2.2 Methodology: Stormwater Drainage and Management 

The report provides a high-level SWM review of the pre- and post-development conditions 

and comments on opportunities to reduce peak flows. Other requirements set by the NVCA 

will also be discussed. The following SWM criteria are to be applied. 

2.2.1 Water Quantity 

Post-development peak flows from the site for all storm events (up to and including the 100-

year storm event) shall be controlled to the corresponding peak flow rates resulting from pre-

development conditions. The 24hr SCS-II storm was analyzed using the Town of Shelburne’s 

IDF curves. The 24hr SCS-II storm was selected over the 4hr Chicago storm as it was found 

to give more conservative storage requirements.  

2.2.2 Erosion Control  

Erosion control should be provided such that runoff from a 5 mm storm is detained on-site for 

a minimum of 24 hours. 

2.2.3 Water Quality  

An “Enhanced” level of control based on MOE (2003) Guidelines (80% Total Suspended 

Solids removal) is required for plans within the NVCA’s jurisdiction.  

2.3 Methodology: Sanitary Discharge 

Each lot is to be serviced by an individual lot septic system.  The design of each septic system 

will follow the guidelines under Part 8 of the Ontario Building Code for septic systems. Detailed 

design of each septic system will occur during the detailed design stage. 

2.4 Methodology: Water Usage 

The estimated water usage will be determined on a lot-by-lot basis.  Each private well will 

meet minimum flow requirements per applicable standards. 
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3 Stormwater Management (SWM) Design 

3.1 Design Criteria 

The proposed development will be designed to meet the Conservation Authorities, including 

Grand River Conservation Authority (GRCA) and Nottawasaga Valley Conservation Authority 

(NVCA)’s Criteria; NVCA’s Stormwater Technical Guide, and MTO Design Guidelines, and 

the related standards of the Province of Ontario as set out in the Ministry of the Environment 

and Climate Change (MOECC) 2003 Stormwater Management Planning and Design 

(SWMPD) Manual. 

The following design criteria is applicable to the subject site: 

• Post-development peak flows from the site for all storm events (up to and including 

the 100-year storm event) shall be controlled to the corresponding peak flow rates 

resulting from pre-development conditions; 

• “Enhanced” level of control based on MOE (2003) Guidelines (80% Total 

Suspended Solids removal);  

• Erosion control should be provided such that runoff from a 5 mm storm is detained 

on-site for a minimum of 24 hours; 

• The nearby Town of Shelburne’s IDF data is to be used for analysis in absence of 

data for the Town of Amaranth; and 

• Hydrologic modelling is performed using Visual OTTHYMO. 

 

3.2 Existing Conditions 

The subject site is south of the intersection between Side Road 20 and 2nd Line. The site is 

split by the jurisdictional boundary between the Grand River Conservation Authority and the 

Nottawasaga Valley Conservation Authority. Under existing conditions, the subject site mainly 

comprises of agricultural lands.  

There are three (3) existing ponds identified on the site property. The northmost pond outlets 

through a water feature that runs southeast towards the Nottawasaga River watershed. The 

other two ponds to the south outlet south towards the Grand River watershed.   

Based on the available survey data, the site drains in various directions. The north and central 

areas are sloped towards the northeast and ultimately discharge to a tributary of the 

Nottawasaga River. The west and southeast areas of the site drain west and south 

respectively, both ultimately discharging to a tributary of the Grand River. A pre-development 

drainage plan under existing conditions, Figure DAP-1A, is provided in Appendix B.  

As per the Figure DAP-1A, the overall drainage scheme was split into the two areas based 

on their ultimate outlet which also generally follows the jurisdictional boundary. Their areas 

are summarized below in Table 3.1. 
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Table 3.1: Pre-development Watershed Drainage Areas 

Outlet Drainage Area (ha) 

A (Nottawasaga River) 17.22 

B (Grand River) 15.79 

 

Additionally, a portion of the drainage to the Nottawasaga River is directed to an existing 1050 

mm diameter culvert across 2nd Line. The pre-development drainage area shown on DAP-1C 

was modelled to ensure that there is no overcharging of the pipe in post-development 

conditions.  

3.3 Proposed Conditions 

Based on the draft plan included as part of this submission, the site will be developed into a 

24-lot estate subdivision.  

The post-development drainage plan, i.e., DAP-2A was prepared to illustrate the site drainage 

scheme under the proposed conditions. An effort was made to maintain a similar amount of 

area draining to either watershed, which was achieved with only around a 3% difference. The 

post-development drainage split is summarized below in Table 3.2. 

Table 3.2 Post-Development Watershed Drainage Areas 

Outlet Drainage Area (ha) 

A (Nottawasaga River) 17.17 

B (Grand River) 15.84 

 

Given the nature of the development, Low Impact Development (LID) measures are 

proposed to provide required SWM controls, including quantity, quality, and erosion control. 

The quantity control will be achieved using a combination of roadside ditches and ponding 

volumes. Hydraulic devices, such as pipes and orifice tubes will be applied to provide 

required controls. VO modelling was used to simulate the quantity controls and demonstrate 

the overall control targets are achieved. The VO model parameters and model outputs are 

provided in Appendix B.  

The water quantity control for the roads and driveways will be provided using the permanent 

pools in each roadside ditch section and the sandy filter under the roadside ditches. The 

runoff from backyards can be considered as “clean”, so no water quality controls are 

required for the yards and roofs. 
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The 5-mm erosion volume will be provided at single lot level using infiltration trenches or 

soak-away pits.  

The following sections outline the details of each of the controls.   

3.3.1 Quantity Control  

Water quantity control is proposed to control the post development flows to the pre-

development. The subject site comprises mainly of large residential lots with a split drainage 

scheme where the front half drains towards a 3 m wide roadside ditch.  

The residential areas to be controlled by the roadside ditch are highlighted on the post-

development drainage plan DAP-2B. The target flows for these areas were based on the 

corresponding pre-development drainage plan DAP-1B which shows these same areas but 

divided based on the pre-development drainage split. Areas labelled with an A drain towards 

Nottawasaga River while areas labelled with a B drain towards Grand River. Back yards and 

other unimproved land were not identified or modelled as there is no change in 

imperviousness so they are not expected to increase the peak flows. Sections of road with no 

residential frontage were also not included as they are expected to be fully controlled by the 

roadside ditch.  

The pre-development drainage area characteristics were determined and summarized in 

Table 3.3 below. A CN number of 69 and a runoff coefficient of 0.3 were used based on the 

existing soil type and land cover. Catchment were modelled as NasHYD in Visual OTTHYMO 

(VO). The time of concentration was calculated for each area using the Airport Method.  

Table 3.3 Pre-Development Input Parameters 

Catchment Drainage Area (ha) Tp (hr) 

A1-PRE 0.80 0.33 

A2-PRE 0.45 0.14 

A3-PRE 1.56 0.24 

A4-PRE 2.22 0.28 

B1-PRE 0.55 0.37 

B2-PRE 0.42 0.21 

B3-PRE 1.25 0.20 

B4-PRE 0.61 0.29 

The post-development drainage area characteristics were determined and summarized in 

Table 3.4 below. Catchment were modelled as NasHYD in Visual OTTHYMO (VO) as the 

imperviousness of the catchments did not exceed 40%. A minimum time of concentration of 

10 mins was used. The detailed calculations are provided in Appendix B. 

Table 3.4 Post-Development Input Parameters 

Catchment Drainage Area (ha) CN II C 

A1-Post 2.66 72 0.36 
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A2-Post  1.46 72 0.36 

A3-Post 4.15 70 0.31 

A4-Post 1.55 70 0.32 

B1-Post 1.74 70 0.31 

B2-Post 0.38 72 0.36 

B3-Post 2.21 71 0.33 

B4-Post 2.28 72 0.36 

Post vs pre-development flows are presented in Table 3.5 below.  

Table 3.5 Post-Development Peak Flows (m3/s) 

Return Period A Target B Target 

2 Year 0.0664 0.0969 0.0574 0.0575 

5 Year 0.1352 0.2023 0.1170 0.1198 

10 Year 0.1674 0.2523 0.1447 0.1493 

25 Year 0.222 0.3381 0.1917 0.1999 

50 Year 0.258 0.3951 0.2225 0.2335 

100 Year 0.3002 0.4623 0.2586 0.2731 

As can be seen from the summary table above, all the flows for either outlet are less than pre-
development targets. Therefore, pre-to-post water quantity control has been achieved.   

The pre- and post-development flow to the existing culvert across 2nd Line was also modelled 
based on the areas depicted by area C1-PRE in DAP-1C and areas A5-POST, A6-POST, and 
C1-POST in DAP-2B. Flows are summarized in Table 3.6. Again, all flows are less than pre-
development targets.  

Table 3.6 Post Development Culvert Flows (m3/s) 

Return Period Pre Post 

2 Year 0.0558 0.0556 

5 Year 0.1156 0.1151 

10 Year 0.1438 0.1431 

25 Year 0.1921 0.1909 

50 Year 0.2242 0.2225 

100 Year 0.2619 0.2597 

 

3.3.2 Quality Controls 

Stormwater treatment must meet Enhanced (Level 1) Protection criteria as defined by the 

2003 MOE SWMP Manual. A total of 80% or greater total suspended solids (TSS) removal is 

required by the MOE Enhanced Level Protection.  
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Quality control for front draining residential areas and the right-of-ways will be provided by the 

roadside ditches proposed along Road A and Road B. A “permanent pool” will be provided by 

setting the invert of the culverts between lots at an elevation 0.1 m higher than the bottom of 

the ditch. An additional 0.3 m of clear stone will be provided underneath the ditch for 

infiltration. Please note that the required site quality control was completed as a “lumped” 

volume provided by the total length of the ditch. A summary of the required and provided 

permanent pool volume for the front draining residential areas and their respective trenches 

is provided in Table 3.6 below. Detailed ditch calculations are provided in Appendix B.  

Table 3.6: Trench Permanent Pool Volume Summary 

Ditch Controlled 
Residential Area 

(ha) 

Total Trench 
Length (m) 

Percent 
Imperviousness 

(%) 

Required 
Permanent 
Pool (m3) 

Provided 
Permanent 
Pool (m3) 

7.87 ha 1679 16 166.36 226.71 

Based on an 80% TSS removal for all residential and roadway areas serviced by the 

proposed roadside trenches and assuming that all other backyard and open space areas 

are inherently clean at 100% TSS removal, the Enhanced Protection criteria is met.  

3.3.3 Erosion Control  

Erosion control is proposed to be met for the site by detaining the 5 mm rainfall event over the 

entire site for a minimum of 48 hours, which will be done through the implementation of 

infiltration trenches or soak-away pits installed at lot level. The preliminary sizing calculations 

and design of infiltration trenches or soak away pits will be completed in the next design stage 

once the hydrogeologist investigation is available.     

3.4 Proposed Storm Connection and Culverts 

The proposed development will be serviced by 100-year capacity swales connected by 

culverts (under roads) and ultimately discharging to the existing water features. Refer to 

Appendix C for conceptual site grading design. 
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4 Sanitary Drainage System 

4.1 Existing Sanitary Servicing 

There is no existing sanitary infrastructure surrounding the site.  

4.2 Proposed Sanitary Servicing  

Each lot will be serviced by its own private septic system. Detailed design of each septic 

system will occur during the detailed design stage. Refer to geotechnical report prepared by 

others for septic tank recommendations.  
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5 Water Supply System 

5.1 Existing Water System 

There is no existing watermain infrastructure surrounding the site.  

5.2 Proposed Watermain Connection 

Each lot will require its own watermain service connected to a private well on each lot for 

domestic use. Refer to geotechnical report prepared by others for water supply 

recommendations. There are no watermains proposed within the ROWs for this development. 

5.3 Fire Protection 

It is understood that the client has previously corresponded with the Township of Amaranth 

and has received approval to install dry hydrants which will draw from the existing ponds 

located on the site with the intention to provide fire protection for the proposed development. 

Currently, there is a 400,000 L (100,000 gal) cistern that has been installed on Lot 24, with a 

connection to a dry hydrant. During detailed design, further analysis will be completed to 

understand the dry hydrant requirements. This report does not investigate fire protection 

opportunities. 
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6 Site Grading 

6.1 Existing Grades 

The overall drop across the site is approximately 5.3 m from the southwest property line to 

the northeast property line. Existing grades vary rapidly in elevation because of several high 

and low points throughout the site. This is a result due to existing pond features collecting the 

existing drainage of the subject site for storm water management control. The site splits the 

drainage where the existing building is located.  

6.2 Proposed Grades 

The proposed grades will match into existing grades at property lines to the extent practical. 

Overland flow for events, up to and including the 100-year storm design event, will be captured 

within the site using 0.5m flat bottom ditches, culverts, and existing modified storm water 

management facilities. Overland flow for events exceeding the 100-year design event, will be 

directed to through using ditches and culverts to the existing ditch running parallel on the 

westside of Second Line.  
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7 Site Access 

According to the draft plan provided, the main vehicular access to the proposed development 

will be made from Second Line, from the north of the site. An additional emergency access 

will be made from Second Line, through the existing driveway south of the site.  
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8 Conclusions and Recommendations 

Based on our investigations, we conclude the following: 

8.1 Storm Drainage 

Based on the analysis completed it was demonstrated that the requires site SWM controls, 

including quantity, quality, and erosion controls, can be achieved using the LID measures 

proposed.  

• The drainage areas towards the Nottawasaga River and the Grand River were kept 

consistent between pre-development and post-development conditions;  

• Peak runoff rates towards either watershed for the proposed development is 

designed to be less than or equal to the pre-development flow rates by 

implementing on-site SWM controls; 

• Stormwater storage required to achieve the quantity and erosion control will be 

provided by roadside trenches; 

• MECP Enhanced Level Protection will be provided by the roadside trenches;  

• Erosion control will be provided with the use of infiltration trenches.  

8.2 Sanitary Sewers 

Each lot will require its own sanitary service connection to a septic tank. Designed by others. 

8.3 Water Supply 

Each lot will require its own watermain service connected to an onsite well system for 

domestic water supply. 

8.4 Site Grading 

The proposed grades will match into existing grades at property lines to the extent practical. 

Overland flow for events, up to and including the 100-year storm design event, will be captured 

within the site using 0.5m flat bottom ditches, culverts, and existing modified storm water 

management facilities. Overland flow for events exceeding the 100-year design event, will be 

directed to through using ditches and culverts to the existing ditch running parallel on the 

westside of Second Line.  
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Appendix A 

Background Information 
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Appendix C 

Engineering Drawings 

 

 

  

 


