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Executive Summary 
 
The proposed industrial subdivision is located at the northwest corner of Cedar Creek Road 
and Dumfries Road, in the Township of North Dumfries.  The property is bounded by 
agricultural lands to the east, a railway to the north and west, an industrial lot to the north, 
a gravel pit to the south, and an existing wetland along the northwest to south portion of the 
site.  As the site is currently an inactive gravel pit, and due to large earthen berms around 
the site, stormwater runoff drains internally and infiltrates within the site.  The proposed 
development consists of industrial lots fronting on a new internal municipal road.  
 
The overall stormwater strategy focuses on infiltration-based practices due to the conducive 
properties of the soils, as well as the identification of the site as a recharge point for the Cedar 
Creek Subwatershed.  As the site is adjacent environmentally-protected lands, agency 
concerns regarding erosion and environmental impacts have guided allowable stormwater 
management approaches for the site.  
 
A combination of roadside ditches and a storm sewer system in the road’s right-of-way can 
store and convey flows to an infiltration gallery for runoff from storms up to the 100-year 
event.  Flows will enter an oil-grit separator before being infiltrated to ensure an enhanced 
level of quality.  Lots will be sold following the development of the internal road.  Detailed 
instructions for the development of the lots will be created as part of the detailed design 
phase, to assist future land purchasers in developing their lots.  The guidance will consist of 
strategies that will guide the development of the industrial lots, which will be processed 
through the Site Plan Approval process.  
 
Approval agencies shall review and approve this document as a suitable approach to a 
stormwater management plan in support of Official Plan Approval and  zone change. Following 
these planning approvals, a Preliminary Stormwater Management Report will build on this 
Conceptual Design report for Draft Plan Approval. 
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 Use and Reproduction of This Document 
 
No part of the stormwater management plan may be reproduced, stored in a retrieval system, 
or transcribed in any form, or by means including electronic, mechanical, photocopying, 
recording and scanning without the prior written approval of the author. 
 
For Further Information 
 
For further information regarding this stormwater management plan please contact the author 
at the following address: 
 

Meritech Engineering 
Attention:  Mr. Norm B. Litchfield, P.Eng., MBA 
Director of Engineering 
1315 Bishop Street North, Suite 202 
Cambridge, ON N1R 6Z2 
t (519) 623-1140 
f (519) 623-7334 
email: norml@meritech.ca 
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Introduction 
 
The objective of this report is to gain agency support of the stormwater management criteria 
and a conceptual design approach in order to obtain Official Plan Approval for the proposed 
industrial subdivision in the Township of North Dumfries.  The future Draft Plan approval will 
be for the development of an internal road to permit the creation of industrial lots. 
 
Figure 1 shows the location of the site at the intersection of Dumfries Road and Cedar Creek 
Road.  The site is located towards the east of Cedar Creek and is surrounded by agricultural 
lands to the east, a railway to the north and west, an industrial lot to the north, a gravel pit 
to the south, and an existing wetland along the northwest to south portion of the lot.  
 
The vacant property is a vegetated inactive gravel pit with high slopes along the east to the 
southeast property line and low areas within the development.  The site currently contains 
two existing ponds, a gravel driveway, and abandoned structures and vehicles.  A church site 
exists at the corner of Dumfries Road and Cedar Creek Road.  An existing noise buffer (earthen 
berm) exists between the church site and the proposed development. 
 

 
 

Figure 1: Site Location 
 

  



Preliminary Stormwater Management Report   

 

ME_V0217  https://meritecheng.sharepoint.com/sites/MeritechProjects/Shared Documents/4371/60-
Design/SWM/4371.SWM.rpt.docx June 2019  Page 4 

 

Approach 
 

This report provides a description of the stormwater management required for the 
development of the land for industrial purposes.  It will provide guidance for future preliminary 
and detailed designs for the subject lands.  The design criteria stage consists of a pre-
submission consultation meeting with approval agencies and reviewing the reports and 
graphics currently available from the ongoing Cedar Creek Subwatershed Study.  
The following flowchart explains the typical submission and approval process.  The section 
highlighted in grey indicates that status of this circulation.  
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
 
 
 
 
 

Figure 2: Approach Flowchart 

Step One 
Design Criteria 

This circulation establishes the framework for the project and provides a direction for 
how the stormwater management plan is to develop. 

Step Two 
Preliminary Design 

This circulation describes how the stormwater management plan satisfies the objectives 
for the site, confirms spatial relationships of the plan within the confines of the site, and 
provides recommendations to be implemented in the detailed design.  For subdivisions, 
Draft Plan approval is contingent upon approval of the Preliminary Design Report. 

Step Three 
Detailed Design 

This circulation integrates the recommendations of the preliminary design into the final 
site engineering.  Approval of this report allows for construction of the proposed 
stormwater management works. 
 

Step Four 
Implementation 

If required, an implementation report is prepared in order to confirm that the facility is 
operating in accordance with the detailed design.  The report describes the monitoring 
and maintenance program undertaken and also describes any modifications necessary 
to mitigate any noted deficiencies during the maintenance period.  Acceptance of the 
stormwater management facilities by the municipality is contingent upon their 
acceptance of the Implementation Report. 
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Policy Framework 
 
This chapter outlines the framework upon which the stormwater management plan, which is 
described in more detail in subsequent chapters, is built upon.  Previous studies, municipal 
and provincial standards, as well as any field work undertaken to support the project, are 
examples of information described in this chapter.  This background information is then used 
to build an appropriate plan for the site.  The next chapter, “Objectives and Targets”, 
describes the site-specific requirements noted from the following sources:  
 
Stormwater Management Studies 
 
Cedar Creek Scoped Subwatershed Study Public Consultation No.1, April 2018 
The information provided by the study prior to the first open house included presentation 
boards with the objectives of the Subwatershed study. Study areas were set up to monitor 
surface and ground water conditions, and modelling was completed to evaluate the recharge 
rate of contributing lands to the subwatershed.  The water table was found in the Cedar Creek 
head waters, ±30m below the Cedar Creek.  Most of the stream flow within Cedar Creek 
comes from ground water discharge, which is largely supported by locally generated 
groundwater recharge.  Surface water supports the area’s natural features and resources such 
as wetlands, wet forests, watercourses, and fish.  The study includes many significant 
wetlands, woodlands, wildfire habitat, and species at risk.  Maintaining recharge rates, 
providing temperature control in runoff, and providing buffers from natural features are main 
points within the study. 
 
Cedar Creek Scoped Subwatershed Study Public Consultation No.2, March 2019 
The information provided by the study included the relative characteristics of surface water 
and groundwater conditions.  The study also confirmed the results from the April 2018 
presentation using additional modelling and additional obtained information.  The key item 
that was verbally discussed at the meeting by the project team was the importance of pre-
treating runoff with more ways then one before entering the storm sewer system.  Pre-
treatment included vegetated overland routes, catchbasins with sumps, and Goss 
traps/catchbasin guards.  The information provided by the study included the relative 
characteristics of surface water and groundwater conditions.  The study also confirmed the 
results from the April 2018 presentation using additional modelling and additional obtained 
information.   
 
MOE (MECP) Guidelines 
 
Stormwater Management Planning and Design Manual, 2003  
This manual provides guidelines on the planning and design of stormwater management 
facilities in Ontario.  
 
LID Stormwater Management Guidance Manual- DRAFT, 2017  
This manual was released as a draft to solicit comments on proposed Low Impact 
Development (LID) design guidance. It is meant to be used together with the 2003 guidelines 
so that LID techniques can better be integrated into stormwater management designs. 
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Municipal Guidelines 
 
Township of North Dumfries, Design Standards and Engineering Submission Requirements,  
2002 
This manual was reviewed for typical design criteria; the Township is updating this manual.  
 
City of Cambridge, Engineering Standards and Development Manual, 2013  
This manual includes a list of coefficients to be used in modelling of synthetic design storms.   
 
Conservation Authority Guidelines 
 
Greater Golden Horseshoe Area Conservation Authority Erosion & Siltation Control Guideline 
for Urban Construction, December 2006 
This document describes the methodology for determining the erosion potential of a site and 
the measures that should be undertaken to mitigate construction disturbance. 
 
Environmental and Tree Management Studies 
 
Environmental Impact Study and Tree Inventory & Preservation Plans will provide details on 
the protection and preservation of existing onsite features to prevent damage with the 
development.  Setbacks and recommendations will help keep the impacts to the 
environmental core adjacent the site to a minimum.  The study is currently being completed 
by Aboud & Associates and will be provided with a later submission.  
 
Geotechnical Studies 
 
No geotechnical study is available at this time and will be provided at a later time.  Borehole 
logs from the MOE and the Cedar Creek Subwatershed Study have been used to determine 
soils and groundwater conditions.  Borehole logs helped determine that the soils are consistent 
with a mix of gravel, sand, and clay.  Water levels in the logs were recorded as being 15-17 
meters below the surface.  The study is currently being completed by Chung & Vander Doelen 
Engineering Ltd. and will be provided with a later submission. 
 
Hydrogeological Studies 
 
A hydrogeological report is currently being completed by Chung and Vander Doelen.  The 
study will help better describe the properties of soils, set infiltration parameters for the 
proposed infiltration gallery, the relationship between groundwater and surface water, confirm 
groundwater depth, and determine the pre-development and post-development water 
balance conditions and objectives.  
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Pre-Consultation/Design Criteria 
 
A pre-submission consultation meeting was held with the Region of Waterloo on October 4, 
2013.  Formal comments were issued by the Region following the meeting.  Specific pre-
submission consultation comments from the Region of Waterloo related to stormwater 
management include: 
 

• To include a Stormwater Management Strategy which identifies how stormwater 
management will be approached over the entire property to ensure that there are no 
impacts to the Cedar Creek 

• Impacts to be addressed through the approach will need to include, but may not be 
limited to, water cooling and deposition of sediment 

• A detailed servicing strategy will be required to demonstrate how the proposed lots 
are to be serviced and to verify capacities to do so through private services 

 
A pre-submission consultation meeting was held recently with the MECP Mike Spencer from 
the CA on November 9, 2018 and the project team at the MECP Guelph District Office.  Notes 
from the meeting include the need to provide a separate Environmental Compliance Approval 
(ECA) and spill containment plan for each individual lot.  In addition, an ECA for the works 
within the right of way will need to be provided.  Land uses will need to be controlled through 
zoning; as the site is nearby to an Environmental core it is important to refrain from building 
high impact industrial buildings such as chemical plants or businesses that deal with the 
production of chemicals.    
 
Reconnaissance 
 
Meritech staff have visited the site on multiple occasions to become familiar with the site 
topography, drainage patterns, and existing low points along property lines, and to gather 
additional information as time has progressed.  The majority of the site is internally draining 
as it used to be an active gravel pit.  The site is surrounded by hills and the less sloped internal 
portion of the site drains from east to west as shown in the existing condition photographs in 
Figure 3.    
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 (Southwest corner of Cedar Creek Road before the existing Church)  

 

 
 (Existing gravel entrance at the northeast corner of Dumfries Road) 

 

 
(Forested area along the west from within the site) 

 
Figure 3: Existing Conditions Photographs 
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Objectives and Targets 
 
This chapter describes typical stormwater management concerns associated with 
development.  In each section, a brief commentary on the application of these requirements 
to this project is provided, along with their associated objectives and targets.  In the next 
chapter, Proposed Stormwater Management Plan, a more complete description is provided for 
how the proposed plan addresses these objectives. 
 
Environmental 
 
The primary environmental objectives are to protect the existing Cedar Creek and maintain 
recharge rates across the proposed development.  
 
Quantity 
 
Development of land from rural to urban causes an increase in runoff due to the increase in 
impervious cover.  Additionally, the increased runoff flows faster to receiving watercourses, 
which combined with other developed sites, may cause downstream flooding.  It is, therefore, 
usual to provide either on-site or regional “holding” areas that act to contain the increased 
runoff and discharge it over a longer period of time while not exceeding the targeted peak 
flow. 
 
As the proposed development is surrounded by earthen burms along the east to the south 
east and the native characteristics of the soil the objective of post-development quantity 
control is to infiltrate all runoff from the development.  
 
Quality 
 
Water quality control is provided for several reasons, including sediment and contaminant 
(chemical) removal.  It is now standard practise to incorporate water quality treatment into 
the design of any stormwater management facility.  This often includes: 
 

• Pre-treatment (for example, grassed swales) 
• Treatment (for example, sediment forebay/permanent pool), and 
• Enhancement (for example, extended detention) 

 
As the industrial subdivision is adjacent to the Cedar Creek spillway, an enhanced level of 
quality control is proposed to be provided based on the information acquired from the 
Subwatershed study.  
 
Water Balance, Infiltration and Groundwater Conditions 
 
Another example of the impact of development on the natural water cycle is groundwater 
recharge.  The increase in impervious cover prevents water from soaking into the ground.  
Cumulatively, these minor losses can cause significant loss to the groundwater regime.  
Analysis of these impacts, in the form a water budget, is sometimes undertaken with the 
intent of designing appropriate mechanisms for recharge. 
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From the Cedar Creek study, we have learned that the site is apart of a portion of land that 
contributes to the creek through groundwater recharge.  Thus, the site must be able to 
maintain infiltration rates within the site with development.  As development will result in 
increased imperviousness, infiltration measures will need to be employed to maintain the 
average annual pre-development infiltration volume.  The geotechnical report indicates that 
the groundwater table is deep and that native soils are conductive to infiltration.  Infiltration 
will be an integral part of the proposed stormwater management strategy. 
 
Baseflow and Channel Erosion 
 
Changes to land use can cause impacts on receiving watercourses, including erosion or a 
change to the baseflow.  While erosion is a natural and important phenomenon, analysis of 
the potential erosion of the receiving watercourse is sometimes necessary.  Approved 
methods of performing an erosion analysis are described in the Ministry of Environment 
Planning and Design Manual. 
 
As the proposed development is part of the catchment contributing to the existing Cedar 
Creek, our design will need to infiltrate all runoff to maintain recharge rates.  The design will 
have no negative impacts to the creek as infiltration is the lead in stormwater management. 
Runoff will have pre-treatment before being infiltrated, once runoff has passed through the 
galleries the native soils of the site will provide temperature control by cooling runoff naturally 
before hitting the clay layer and ultimately entering the Creek.  As we know from the MOE 
borehole logs the soils consist of a clay layer at the bottom of the gravel layer and top soil 
surface which conveys flows to the Cedar Creek Spillway.   
 
The west portion of the site along the wetland limit will be raised to provide flat lots, the 3:1 
slope will be filled with material cut from the east portion of the site.  The slopes will need to 
be vegetated and maintained in order to provide treatment and match pre-development 
conditions.  By infiltrating and the use of native materials erosion is not a constraint in post-
development. 
 
Site Erosion and Sedimentation Control 
 
Without proper controls, construction activities can cause erosion of disturbed land by either 
water (alluvial) or wind (aeolian) action.  Eroded soil can then be transported off the 
construction site to environmentally sensitive areas.  However, with proper planning of 
construction activities, along with a concerted effort to install and maintain siltation/erosion 
control measures, the potential for damage is minimized.   
 
As the site contains a wetland towards the west, an existing pond within the wetland, and 
overland sheet flow from a portion of the site is currently directed towards Cedar Creek, 
erosion and sediment control will need to be maintained through the duration of construction.  
 

  



Preliminary Stormwater Management Report   

 

ME_V0217  https://meritecheng.sharepoint.com/sites/MeritechProjects/Shared Documents/4371/60-
Design/SWM/4371.SWM.rpt.docx June 2019  Page 11 

 

Concept Generation and Evaluation 
 
As with all subdivisions there are many potential stormwater management designs that would 
meet most or all of the objectives and targets such as but not limited to end-of-pipe or lot 
level controls.  The target of the Concept is to maintain pre-development infiltration rates in 
post-development while providing an enhanced level of quality control. 
 
In order to provide a solution, the requirements set out by the Cedar Creek Subwatershed 
study, as well as comments from corresponding agencies were looked at to get a better 
understanding of the expectations for post-development. In looking through the background 
information, stormwater management approaches which include end-of-pipe, lot-level 
control, and right-of-way controls were considered to fulfill all the requirements set out by 
the client, Conservation Authority and MECP.  Additional consideration such as costs to the 
developer as well as costs to the Township will be a key factor in choosing the final design.  
The end-of-pipe approach includes the conveyance of runoff through pipes and overland to a 
stormwater management pond.  The pond will include a forebay in which flows will be 
attenuated to provide quantity and quality control. For the proposed development the use of 
a pond can be achieved within the development limits.  Flows will be carried using overland 
and a storm sewer system to a pipe and then ultimately the pond.  An infiltrating pond will 
help ensure that pre-development infiltration rates are maintained.  
 
The second approach which is lot level control can also be achieved.  The internal road will 
infiltrate within the right of way as the lots are controlled within their own limits.  Lot level 
infiltration will provide quantity and quality control using pipes and overland.  An oil grit 
separator will provide the enhanced level of quality control.  From the Background of the site 
we know that the current conditions include internal drainage as the native soils have a high 
conductivity rate.  Therefore, infiltration whether end of pipe or Lot level is the key aspect 
that needs to be met regarding stormwater management.  The Ministry of Environment and 
Climate Change LID manual does not view the end of pipe approach as a means of infiltrating 
runoff.  
 
The manual more sees the use of a pond to provide quality and quantity control then 
ultimately discharging to a water course.  For lot level controls oil grit separators and 
infiltration galleries are used to maintain a water balance.  From the background we have 
been provided by the Subwatershed Study we know that ground water within the catchment 
is a major contributor to the Cedar Creek and existing environment such as wetlands and wet 
forested areas.   
 
Whether end-of-pipe or lot level the solutions meet the set background parameters by the 
Subwatershed study and corresponding agencies.  With the end-of-pipe system a large portion 
of developable land will be required to build the infiltrating pond as the undevelopable portion 
of land is thick forested area a pond cannot be placed within.  The end-of-pipe system will 
include the installation of pipes and structures to convey flows to the proposed pond.  The 
lot-level solution also requires pipes and structures to convey flows from the ROW to 
infiltration but avoids a large extended system to capture runoff from all the lots as well as a 
final discharge pipe that leads to the pond.  
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It has been identified that infiltrating the right-of-way will benefit the client as well as the 
township.  With the lot level approach, the roadside ditch will need to be maintained to ensure 
waste is not backing up the system, as well as obstructions to the structures will need to be 
cleared.  A pond will require more maintenance measures such as, ensuring growth of the 
planted structures, occurrence of erosion, ensuring animals are not destroying the pond, and 
destruction of security measures such as fences.  
 
For the development of the site the better SWM approach will be lot level control and 
infiltration of the right-of-way.  The benefits include maximizing the developable land area, 
reducing maintenance costs for the township and the client, and meeting the infiltration and 
quality requirements. 
 
Lot Level Control  
 
Level control will be the key approach for stormwater management.  As a pond will require a 
large portion of developable land, will need to be maintained at a large scale, and may not 
provide the quality control of overland before infiltrating into the ground, it is not considered 
as a beneficial option for this development.  Lot level will provide a more controlled approach 
as it is per lot, undeveloped lots will not have an excess amount of untreated overland passing 
through, and a large area of developable land will not be needed to capture runoff.  Another 
key piece of information is during the Cedar Creek Subwatershed Public Information Centre 
it was discussed that the more attenuation and pre-treatment to flows the better, with lot 
level controls being at a smaller more controlled scale it will be easier to meet pre-treatment 
requirements by the use of onsite vegetated swales to convey flows to catchbasins, having 
sumps in the structures, OGS units and Goss traps/catchbasin guards to provide a better pre-
treatment approach. 
 

Proposed Stormwater Management Plan 
 
From the background information and criteria presented in previous chapters, an appropriate 
stormwater management plan was developed.  This chapter describes the project-specific 
stormwater plan in detail. 
 
The overall stormwater management plan consists of infiltration features on lots and in the 
right of way designed to capture and infiltrate all runoff in storm events up to the 100-year 
storm event.  The west portion of the site that contains the existing wetland is proposed to 
be raised with native material from the wetland limit up in order to maintain infiltration rates. 
This area can be attenuated if needed through the use of a French drain along the raised 
slope near the bottom lower portion. 
 
The following table presents typical stormwater management solutions.  Each one is ranked 
high, medium, or low (H, M or L) as to the level of performance for Water Quality, Erosion, 
Water Quantity and Infiltration.  The last two columns present whether or not the control is 
proposed in the stormwater management solution, along with a commentary of its suitability 
to this project.  
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Lot Level & 
Conveyance 

Controls 

Water 
Quality 

Erosion 
Water 

Quantity 
Infiltration 

Incl. In 
Plan? 

Comments 

      
Flat Lot Grading 

M M L H Y 
Recommended for 

SPA  

Control of Roof 
Leaders 

M M L H Y 
Recommended for 
SPA 

Control of 
Foundation Drains 

M M L H N  

Grassed Swales M M M H Y  

Filter Strips M M L H N  

Infiltration Trench H M L H Y Soils Conducive  

Pervious pipes, 

catchbasins 
H M L H Y Soils Conducive 

Oil / Grit 

Separator 
M L L L Y 

Provide enhanced 

quality  

Rooftop Storage 
L M H L Y 

Recommended for 
SPA 

Parking Lot 
Storage 

L M H L Y 
Recommended for 
SPA 

Underground 

Storage L M H L Y 

Gallery underneath 

road to capture 100-
year flows  

End of Pipe 
Controls 

      

Sediment Forebay H M L L N A SWM pond is not 
proposed for this 

development; refer to 
Concept Generation 

and Evaluation for 

reasoning. 
 

 
 

 

Wet Pond H H H L N 

Constructed 

Wetland 
H H H L N 

Dry Pond M H H L N 

Infiltration Pond 

H M L H N 

 
Table 1: Selection of Stormwater Management Practises 

(Compiled From 2003 MOE Manual) 
 
Operation of Stormwater Management Facility 
 

Minor/Major System Routing 
 
The proposed right-of-way section will be 24m wide (refer to Appendix A for Sections through 
right-of-way) and will provide a route for runoff to be captured within the ditch. 
 
In all storm events up to the 100-year event runoff from the right-of-way will be captured 
and infiltrated within the right-of way.  The conveyance system which consists of road side 
ditches which will capture and hold a portion  of runoff from the right-of-way,  a storm sewer 
system within the ditch to convey flows through an oil-grit-separator and finally an infiltration 
gallery underneath the right-of-way to infiltrate up to the 100-year storm event.  The gallery 
will be sized to hold the remaining amount of runoff the ditches can not hold.  
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The major storm system, which conveys storm larger than the 100-year storm event will be 
tipped towards the road for lots 1-3 and 10-14 and fill up the ditches.  Once the ditches 
overflow the runoff will tip into the emergency swale as indicated on the conceptual plan (see 
Appendix A) and flow towards the existing wetland at the end of the swale as this is the 
lowest portion of the site.  With the low portion being raised to 307.00± to achieve flat lots 
the remaining lots will be graded higher to ensure that flows are directed to the overland 
channel in a greater than 100-year storm event. 
 

Winter Conditions 
 
In the event of the storm sewer system freezing the road side ditches will fill up to maximum 
capacity and tip into an emergency overland grassed swale that will convey flows towards the 
wetland.  Rock check dams and quality enhancing features will be within the swale to ensure 
runoff will not cause erosive impacts to the wetland.  The catchbasin leads and gallery will all 
be below minimum cover to ensure that freezing will not occur within the system.  
 
Quantity 
 
As the site drains internally through infiltration from native soils, post-development will require 
infiltrating all runoff from the development.  Runoff volumes up to the 100-year design storm 
event will need to be infiltrated through lot level control and within the right-of-way.  MIDUSS 
was not used for pre-development due to the site draining internally.   
 

Catchment Numbering Convention 
 
The following catchment number convention was used to identify the characteristics of each 
catchment: 
 

Description:   Catchment # 

Existing Internal Uncontrolled 100 

Existing External Uncontrolled 200 

Existing Internal Controlled 300 

Existing External Controlled 400 

Proposed Internal Uncontrolled 500 

Proposed External Uncontrolled 600 

Proposed Internal Controlled 700 

Proposed External Controlled 800 

 
Table 2: Catchment Naming Convention 

 

Pre-Development 
 
Although surface grades on site drain towards the south, most runoff is infiltrated.  
Additionally, the site is surrounded by earthen berms that contain any runoff that occurs 
within the site.  The site was originally an active gravel pit, the main point of drainage is 
through infiltration due to the native soil’s conductivity.  Modelling was not used as the SWM 
approach is infiltrate all the runoff generated in post-development.  
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Post-Development  
 
Post-development catchments incorporate the routing of the minor and major storm systems 
to infiltration for both the lots and right of way.  As the site is a recharge point for the existing 
Cedar Creek, and the pre-development conditions don’t produce runoff that discharges 
outside of the site.  Lots will be infiltrated to hold all flows, along with the right of way being 
captured and infiltrated up to the 100-year storm event.  Refer to Appendix B for Post-
Development Catchment Plan.   
 
Catchment 501 is a mix of the existing wetland along with a slope up from the limit to 
provide the development with a flat site.  Native materials will be used for the construction of 
the slopes to maintain the flow rate within the catchment and prevent the wetland from taking 
any additional flows.  
 
Catchment 701 & 703 is the area along the internal road consisting of proposed lots, these 
two catchments will incorporate the use of parking lot storage, roof top storage (minimum 
20mm) and infiltration to hold up to the 100-year design storm event.  
 
Catchment 702 the right of way running through the site will be comprised of road side 
vegetated ditches with catchbasins and pipes leading to an infiltration gallery.  The gallery 
will be sized to hold the amount of runoff less the road side ditches storage capacity.  In the 
detailed design phase MIDUSS will be used to calculate runoff volumes of the internal road in 
order to size the ditches and gallery accordingly. 
   
Quality 
 

Treatment Train Approach 
 
The proposed development will be optimized to provide a treatment-train approach to water 
quality enhancement.  Flows from the right-of-way will be conveyed to the roadside ditches 
and travel through vegetated buffers before being caught within catchbasins.  Catchbasins 
will include sumps and Goss traps/catchbasin guards to provide pre-treatment before entering 
the storm sewers.  Flows will then be conveyed to an OGS unit to provide the enhanced level 
of quality.  Ultimately flows will be infiltrated therefore, a pre-treatment must be applied to 
ensure an enhanced level of quality.  
 
For lot level the criteria will follow the same treatment train approach to provide pre-treatment 
before entering the OGS and then infiltration.  Vegetated swales and catchbasins with sumps 
and Goss traps/catchbasin guards will be required to provide pre-treatment, in addition clean 
roof runoff should be piped to the infiltration gallery which will allow developers to have more 
options regarding placement of the gallery’s as well as the OGS does not need to be sized for 
clean roof runoff allowing for smaller OGS units. 
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Baseflow and Channel Erosion 
 
As the proposed development is part of the catchment contributing to the existing Cedar 
Creek, our design will need to maintain recharge rates.  The design will have no negative 
impacts to the creek as infiltration is the lead in stormwater management.  Runoff will have 
pre-treatment before being infiltrated, once runoff has passed through the galleries the native 
soils of the site will provide temperature control by cooling runoff naturally before hitting the 
clay layer and ultimately entering the Creek.  As we know from the MOE borehole logs the 
soils consist of a clay layer at the bottom of the gravel and top soil which conveys flows to 
the Cedar Creek Spillway. 
 
The west portion of the site along the wetland limit will be raised to provide flat lots, the 3:1 
slope will be filled with material cut from the east portion of the site.  The slopes will need to 
be vegetated and maintained in order to provide treatment and match pre-development 
conditions.  
 
Construction Staging 
 
The site will be built starting with the ROW and services.  Lots will be pre-graded as the west 
portion will need to be lowered and the east portion will need to be raised.  This will allow 
developers to grade their sites to their best interests.  Once the site is complete lots will be 
sold and developed to individual builders as needed.  
 
Site Erosion and Sedimentation Control 
 
Construction activities can cause erosion of native soils, and deposition of sediment on other 
properties or in receiving watercourses.  To avoid these problems siltation control measures, 
such as silt ponds, silt fencing and construction staging are utilized. 
A detailed erosion and sedimentation control (ESC) plan will be developed during the detailed 
design phase.  The following issues will be considered: 
 

• Disturbed areas should be protected from erosion caused by rain 
• Disturbed areas should be kept to a minimum and revegetated in a reasonable 

timeframe in order to minimize dust 
• Maintenance of the installed measures 
• Where the topsoil stockpile will be located, from where it will be accessed, and 

appropriate siltation control measures 
 
Site Design Guidelines-Stormwater Management  
 
As part of detailed design site design guidelines will be created in its own appendix to help 
guide development of the future individual lot parcels.  The appendix will include criteria that 
will need to be met with steps on how to develop a lot to infiltrate all runoff.  The criteria will 
include submission requirements and calculations in order to help future developers to build 
their lots.  
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Submission requirements will include:  
Preparation of SWM and Servicing (on-site wells and septic) reports 

• Original topo survey (Developers preference not mandatory)  
• Site servicing plan  
• Site grading plan 
• Modelling/handcalcs  
• Infiltration gallery calculations  
• OGS sizing calcs 

• Storm drainage area plan  
• Any other required documents for SPA 

 

Conclusions 
 
Post-development flows will need to be infiltrated and kept within the lots and right-of-way.   
 
The proposed stormwater management facility meets the design objectives for water quality 
and water quantity (flood) control.  The facility includes: a system of road side ditches with 
catchbasins and a sewer system to convey flows into an oil grit separator and finally an 
infiltration gallery.  
 
As part of detailed design criteria and instructions for the development of lots will be provided 
in its own appendix.  
 
The erosion potential for the site is high and, therefore, siltation and erosion control measures 
will be required during construction. 
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Recommendations 
 
This Design Criteria Report shall not be used for construction. 
 
A detailed siltation and erosion control plan shall be developed as part of the final design and 
prior to any grading.  Consideration should be given to the use of  temporary silt ponds until 
such time as  areas are revegetated and stabilized. 
 
That approval agencies shall review and approve this document as a suitable approach to a 
conceptual  design configuration in support of Official Plan and a zone change and approve 
OPA and zoning.  
 
Following these planning approvals, a Preliminary Stormwater Management Report will build 
on this Design Criteria Report, in support of Draft Plan Approval. 
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Appendix C: Cedar Creek 
Subwatershed Study 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 



Study Purpose and Objectives 

Study Purpose and Objectives 

• To develop a watershed-based 

management plan to maintain, enhance or 

restore the health of the Cedar Creek 

Subwatershed focusing on lands north of 

Cedar Creek Road and west of Dumfries 

Road 

• To establish management 

recommendations for existing and possible 

future land uses and to inform the next 

review of the Regional Official Plan 
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Land Use and Watershed Planning Context 

Regional Official Plan (ROP):   
• Requires watershed studies prior to the development of significant areas of 

land to protect the Greenlands Network 

• Within the Southwest Kitchener Policy Area, the final extent of the Protected 
Countryside will be coincident with the Regional Recharge Area and will be 
determined through the next review of the ROP 

 

Growth Plan for the Greater Golden Horseshoe: 
• Municipalities and conservation authorities will ensure that watershed 

planning is undertaken to support protection of water and natural heritage 
systems 

 

Provincial Policy Statement: 
• Provides guidance on the scope and application of subwatershed planning 
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Study Process 

 

Phase 1 Subwatershed Characterization and 
Integration 
• Data Review 

• Field Work 

• Set goals, objectives and targets 

Phase 2 Impact Assessment and Management Plan 
• Identify and assess potential impacts of land use change 

in the Detailed Study Area on the subwatershed resources 
and functions 

• Assess Strategy 

• Development of a Preferred Management Plan 

• Establish Monitoring and Implementation Strategies 

 

Cedar Creek Scoped Subwatershed Study 
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Study involves two (2) phases: 

 



Discipline-Specific Studies 

Several Disciplines involved: 

• Groundwater 

o Role of groundwater in sustaining natural features and 

functions 

o Influence on drinking water 

 

• Surface Water 

o Role of surface water in sustaining natural features and 

functions 

o Influence on floodplains and creek stability (erosion) 

Cedar Creek Scoped Subwatershed Study 
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Preliminary Findings 

• Groundwater 

o No permanent flow upstream of Roseville 

Road in creeks 

o Distinct shallow (upper) and deep (lower) 

groundwater systems 

o Streamflow in Cedar Creek largely comes 

from groundwater (cold, clear water) 
 

Cedar Creek Scoped Subwatershed Study 
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Preliminary Findings 

• Surface Water 

o Draft catchment limits have been defined for 

runoff modelling purposes 

o Considerable natural water storage in 

watershed and densely vegetated riparian 

(near creek) zone, reduce runoff rate 

Cedar Creek Scoped Subwatershed Study 
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Next Steps 

Completion of Phase 1: Subwatershed Characterization and Integration 

• Develop an integrated understanding of the role of surface water and ground 
water in sustaining the natural features in the Subwatershed 

• Report will be made available to the Public for review in late spring / early 
summer 

Phase 2:  Impact Assessment and Management Plan 

• Development of management criteria and evaluation of  two (2) alternative land 
use scenarios 

• Conduct Impact Assessment and establish preliminary preferred management 
strategies for the Management Plan 

• Public, agency, stakeholder and land owner consultation will occur in Fall 2018 at 
the second Public Consultation Centre. 

Cedar Creek Scoped Subwatershed Study 
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Study Process and Scope 

Phase 1 Subwatershed Characterization and Integration 

• Integrated study of form, function and linkages of environmental resources 

o Field work and analysis / assessment of: 

     Physiography               Geology  

     Groundwater                Surface Water 

     Stream Systems               Plants and Wildlife 

• Establish baseline environmental conditions and sensitive  

features / processes 

• Establish goals, objectives, and targets 

• Establish criteria for management of environmental features  

and systems 
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Study Process and Scope 

Phase 2 Impact Assessment and Management Plan 

• Identify and assess potential impacts of land use change in the 

Detailed Study Area on subwatershed resources and functions 

• Develop a Preferred Management Plan 

• Establish monitoring and implementation strategies 
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Phase 1 - Study Area Characterization: Groundwater Fieldwork 

Purpose: 

• To increase understanding of the hydrologic and hydrogeologic function of Cedar Creek 
Subwatershed through the collection of key field data 

Methodology / Approach: 

• Reviewed existing geological information and identified gaps 

• Installed and monitored four exploration wells to gather groundwater information 

• Installed piezometers to measure the pressure and depth of groundwater 

• Measured water flow at certain locations (spot-flows) 

Preliminary Findings: 

• Deep water table in Cedar Creek headwaters (~30 m below ground surface) 

• No permanent flow upstream of Roseville Road 

• Drilling and reported water levels suggest potential connections exist between shallow 
aquifers and the ground surface; deeper aquifers appear to be separated by silts/clays 

Cedar Creek Scoped Subwatershed Study 
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Phase 1 - Study Area Characterization: Groundwater Fieldwork 

Cedar Creek Scoped Subwatershed Study 
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Phase 1 - Study Area Characterization: Groundwater Analysis 

Purpose: 

• Identify and explain water movement through the Upper Cedar Creek Subwatershed to 
understand how the groundwater system supports natural features and how the 
groundwater system is replenished 

Methodology/Approach: 

• Refine a numerical model to estimate the proportion of precipitation that supplies 
evaporation, vegetation transpiration, streamflow, and contributions to the groundwater 
system (i.e. water budget) and understand how water moves through the subwatershed 

Preliminary Findings: 

• A large portion of streamflow within Cedar Creek comes from groundwater discharge (e.g 
cold, clear water), which is largely supported by locally generated groundwater recharge 

• Numerical modelling is ongoing and will be used to identify linkages between groundwater 
recharge and groundwater discharge areas 

• Very little groundwater discharge upstream of Roseville Road 

Cedar Creek Scoped Subwatershed Study 
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Phase 1 - Study Area Characterization: Preliminary Groundwater Analysis 

Cedar Creek Scoped Subwatershed Study 
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Phase 1 - Study Area Characterization:      Surface Water Fieldwork and Analysis 

Purpose: 

• To increase understanding of the surface water that supports the area’s natural 
features and resources such as wetlands, wet forests, watercourses and fish 
(brook trout). The rate and duration of surface water flows influence both flood 
risk and erosion processes  

Methodology / Approach: 

• Monitoring stations installed at key locations to collect data on water levels 

• Numerical tools (models) built to predict runoff rates and floodplain limits 

Preliminary Findings: 

• Draft subcatchment limits for the study area have been prepared 

• Cedar Creek system naturally stores large amounts of water which helps to 
reduce flooding 

Cedar Creek Scoped Subwatershed Study 
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Phase 1 - Study Area Characterization: Surface Water Analysis 

Draft Subwatershed Catchments 
and Monitoring Sites 

Cedar Creek Scoped Subwatershed Study 
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Cross-Section locations for Floodplain Analysis  

(survey combined with mapping) 



Phase 1 - Study Area Characterization: Terrestrial Ecology Fieldwork 

Purpose:  
To describe the natural features and wildlife of the subwatershed, such as 
woodlands, wetlands, plants, animals and linkages 
 

Methodology / Approach:  
• Plant surveys and vegetation communities identification 

• Migratory and Breeding Bird surveys 

• Anuran (frog and toad) surveys and snake cover board surveys 

• Wildlife surveys, winter wildlife surveys, road mortality surveys 
 

Preliminary Findings:  
• The Subwatershed includes many significant wetlands, significant woodlands, 

significant wildlife habitat, and Species at Risk.  These natural features will need 
to be considered when preparing management recommendations. 

Cedar Creek Scoped Subwatershed Study 
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Phase 1 - Study Area Characterization: Monitoring Stations & Property Access 

Cedar Creek Scoped Subwatershed Study 
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Project Study Area Detailed Study Area 



Phase 1 - Study Area Characterization:            Preliminary Greenlands Network 

Cedar Creek Scoped Subwatershed Study 
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Some significant species found include 

Barn Swallow, Bobolink, Eastern 
Meadowlark, Eastern Wood-Peewee, 
Common Sootywing, Monarch, Eastern 
Milksnake, Butternut 

 

 

 



Phase 1 - Study Area Characterization:  Stream Systems Fieldwork and Analysis 

Purpose: To describe the form and function of Cedar Creek and the headwater 
drainage features in the Detailed Study Area 

Methods: 
• Study the channel morphology (stream shape) – creek section walks, photos and 

surveys 

• Develop erosion threshold values to guide stormwater management planning  

• Classify channel stability and sensitivity to potential future land use change  
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Phase 1 - Study Area Characterization:  Stream Systems Fieldwork and Analysis 

Preliminary Findings: 

• No defined creek channel upstream of Roseville Road 

• Majority of the watercourses are considered to be “in transition” and 

shows evidence of widening and aggradation (sediment deposits) 

• Erosion threshold values to be developed based on sediment and 

channel geometry to prevent future erosion 

• Headwater drainage features are mainly fields with a lack of defined 

bed and banks 
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Next Steps 

Completion of Phase 1: Subwatershed Characterization and Integration 

• Develop an integrated understanding of the role of surface water and ground 

water in sustaining the natural features in the subwatershed 

• Draft report will be available for public review in late spring/early summer 2018 

Phase 2:  Impact Assessment and Management Plan 

• Develop management criteria and evaluate two alternative land use scenarios 

• Conduct Impact Assessment and establish preliminary preferred management 

strategies for the Management Plan 

• Public, agency, stakeholder and land owner consultation will occur in fall 2018 at 

the second Public Consultation Centre 

Cedar Creek Scoped Subwatershed Study 
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Study Area and Scale

• The Project Study Area is the Cedar
Creek Subwatershed which contains
lands drained by Cedar Creek into
the Nith River

• The Detailed Study Area represents
lands that could be affected by
potential future land use change:
− Southwest Kitchener Policy

Area
− North Dumfries Prime Industrial

Strategic Reserve

Cedar Creek Scoped Subwatershed Study 3



Study Overview

• Phase 1
– Study and understand watershed function and linkages

• Phase 2
– Assess potential impacts to watershed function and linkages
– Develop management strategies to mitigate potential impacts

• Public Consultation
– April 25, 2018 – Introduce study and preliminary Phase 1 characterization
– March 20, 2019 – Present comprehensive Phase 1 findings, introduce high-

level Phase 2 impacts
• Receive feedback from stakeholders

– Spring 2019 – Present management strategies and overall Subwatershed Plan.
• Receive feedback from stakeholders

Cedar Creek Scoped Subwatershed Study 5



Study Process and Scope

Phase 1 Subwatershed Characterization and Integration
• Integrated study of form, function and linkages of environmental resources

− Field work and analysis / assessment of:
♦ Physiography ♦ Geology
♦ Groundwater ♦ Surface Water
♦ Stream Systems ♦ Plants and Wildlife

• Establish baseline environmental conditions and sensitive
features / processes

• Establish goals, objectives, and targets
• Establish criteria for management of environmental features

and systems

Cedar Creek Scoped Subwatershed Study 6



Phase 1 - Study Area Characterization: Groundwater Characterization & Analysis

Purpose:
• To understand how the groundwater system supports natural features and how groundwater is replenished

Methodology / Approach:
• Collect field data to update/refine geological understanding of the Subwatershed and aquifer properties
• Refine a numerical model to estimate the proportion of precipitation that supplies evaporation, streamflow, and

groundwater recharge (i.e. water budget) and understand how water moves through the subwatershed

Findings:
• Thick deposits of sand in Upper Cedar Creek promote infiltration and groundwater recharge rather than runoff
• No permanent/defined creek channel upstream of Roseville Road
• Deeper aquifers are often separated from the surface by silts/clays. In some areas, the silts/clays are thin, allowing

water to move between the deep and shallow aquifers
• Groundwater recharge in Upper Cedar primarily supports Cedar Creek and tributaries, as well as Roseville Swamp.
• A small portion of lands within the Detailed Study Area is predicted to provide recharge to municipal water supply

wells

Cedar Creek Scoped Subwatershed Study 7



Phase 1 - Study Area Characterization: Groundwater Characterization & Analysis
Cedar Creek Scoped Subwatershed Study 8



Phase 1 - Study Area Characterization: Groundwater Characterization & Analysis
Cedar Creek Scoped Subwatershed Study 9

Water Budget (mm/yr) Detailed
Study Area*

DSA North of New
Dundee Road*

Precipitation 914 914

Evapotranspiration 577 591

Total Streamflow 281 0

Overland Runoff 22 0

Baseflow 259 0

Groundwater Inflow 391 315

Groundwater Outflow 418 582

Change in Storage** 28 56

Where does Rainfall/Snowmelt Go?

* units in mm/yr
** Storage is water held in groundwater system, surface ponding

Discharge Receptor % of Recharge Volume
Generated within DSA

Grand River 3%

Nith River 4%

Blair Creek (incl. Roseville Swamp) 12%

Blair Creek (wout Roseville Swamp) <1%

Roseville Swamp 11%

Cedar Creek Eastern Tributary 4%

Cedar Creek Western Tributary 25%

Cedar Creek u/s of Alps Road 45%

Cedar Creek d/s of Alps Road 1%

Strasburg Wellfield 1%

Ayr Wellfield 3%

Roseville Wellfield 2%

Where does Groundwater Recharge Go?



Phase 1 - Study Area Characterization: Groundwater Characterization & Analysis
Cedar Creek Scoped Subwatershed Study 10

Groundwater Recharge/Discharge LinkagesInteraction between Shallow and Deep Aquifers

Strasburg Municipal WellsStrasburg Municipal Wells



Phase 1 - Study Area Characterization: Surface Water Fieldwork and Analysis

Purpose:
• To increase understanding of the surface water that supports the area’s natural

features and resources such as wetlands, wet forests, watercourses and fish
(brook trout). The rate and duration of surface water flows influence both flood
risk and erosion processes

Methodology / Approach:
• Monitoring stations installed at key locations to collect data on water levels
• Field survey of bridges, culverts and creek / floodplain
• Numerical tools (models) built to predict runoff rates and floodplain limits
Findings:
• Cedar Creek system naturally stores large amounts of water which helps to

reduce flooding potential
• Dense floodplain vegetation reduces water velocities during flood conditions

Cedar Creek Scoped Subwatershed Study 11



Phase 1 - Study Area Characterization: Surface Water Analysis

Subwatershed Catchments and
Monitoring Sites

Cedar Creek Scoped Subwatershed Study 12

Cross-Section locations for Floodplain Analysis
(field survey combined with mapping)



Phase 1 - Study Area Characterization: Surface Water Analysis
Cedar Creek Scoped Subwatershed Study 13

• Updated floodline mapping shows limits
of floodplain are generally comparable
with the Cedar Creek Floodline
Mapping Study (2005)

• Most of the road crossings exhibit
adequate capacity based upon road
classification and current standards

• Localized backwater zones occur at
some bridges and culverts where
culvert capacity is less than that of
upstream watercourse



Phase 1 - Study Area Characterization: Stream Systems Fieldwork and Analysis
Cedar Creek Scoped Subwatershed Study 20

Findings:
• Headwater Drainage Features

(HDFs) are mainly low points in
fields which lack defined bed and
bank structure

• Only 3 of 18 headwater drainage
features assessed were given
management recommendations

• Protection (important hydrology,
riparian and terrestrial function)

• Recharge Protection(important
recharge function)

• Conservation (important riparian
and terrestrial function)

*

* Management recommendations must follow GRCA’s Policies for Straightening, Changing, Diverting, or Interfering with the Existing Channel of a
River, Creek, Stream or Watercourse



Study Process and Scope

Phase 2 Impact Assessment and Management Plan
• Identify and assess potential impacts of land use scenarios in the Detailed

Study Area on subwatershed resources and functions
– Two scenarios: No development; and potential development.

• Develop a Preferred Management Plan
• Establish monitoring and implementation strategies

Cedar Creek Scoped Subwatershed Study 21



Conceptual Land Use Planning Exercise: Purpose
Cedar Creek Scoped Subwatershed Study 22

To evaluate the potential impacts of a change in land use on the form, function and linkages of environmental resources in
the watershed.  A conceptual land use model was developed and is being compared to impacts from existing land uses.

Disclaimer: The land use concept has been established solely for the purpose of analytical assessments of potential impacts associated with surface and ground water,
as well as the associated natural systems.  The use of the land use concept for the subject purpose does not suggest any endorsement or support for future land uses.

Conceptual Land Use PlanExisting Land Use

Cedar Creek Scoped Subwatershed Study - Land Development Scenario
Waterloo Region

March 2019

Legend
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Phase 2 – Impact Assessment and Management Plan

Potential Impacts of Land Use Change
• Increased hardening of the landscape (e.g. concrete, asphalt, roofs)

– Limits opportunities for rain/snowmelt to recharge the groundwater system
– Promotes excess overland runoff, if not mitigated could:

• change the water balance of the subwatershed
• increase watercourse erosion
• degrade channel functions
• increase flooding potential of downstream properties

• Increased sources of contaminants (e.g. salt/chloride, fertilizers, metals) that may
enter the surface water and groundwater system

• Impairment or removal of the existing environmental function of important headwater
drainage features
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Phase 2 – Impact Assessment and Management Plan

Potential Impacts of Land Use Change (cont'd)
• Direct impacts to wildlife and vegetation

include vegetation removal, wildlife mortality,
reduction in wildlife linkages, fish barriers,
stream realignment

• Indirect impacts to wildlife and vegetation
include lighting, noise, changes in
groundwater discharge and water balance,
increased water temperature

• Induced impacts to wildlife and vegetation
may arise from human use, dumping, wildlife
impacts from pets, contamination

Cedar Creek Scoped Subwatershed Study 24



Phase 2 – Impact Assessment and Management Plan
Potential Mitigation Measures
Impacts due to urbanization may be mitigated by:
• Constructing ponds or wetlands to control rates of

surface runoff and remove pollutants
• Integrating green infrastructure and low impact

development practices within potential future
urban areas to promote infiltration, reducing the
additional surface runoff volume and further
removing pollutants from runoff

• Managing headwater drainages features to
maintain their function

As no natural outlet is present, stormwater would
need to be managed on site.
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Phase 2 – Impact Assessment and Management Plan

Potential Mitigation Measures (cont'd)

• Potential impacts to wildlife and vegetation may be mitigated by implementing:
– Sufficient buffers from natural heritage features
– Stormwater management and Low Impact Development practices
– Erosion and sediment control during construction
– Fencing and other methods to delineate natural areas
– Wildlife linkages, eco-passages, and road calming measures
– Appropriate placement of trails
– Timing of construction, permitting, construction inspection and monitoring
– Maintaining, enhancing and restoring the environmental features within the

natural heritage system (i.e. Greenlands Network)

Cedar Creek Scoped Subwatershed Study 26
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Appendix D: MOE Borehole Logs 
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