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Region of Waterloo  

Planning, Development and Legislative Services 

Community Planning 

 

To: Chair Tom Galloway and Members of the Planning and Works Committee  

Date: October 22, 2019  File Code:  D03-30 

Subject: Upper Cedar Creek Scoped Subwatershed Study 

Recommendation: 

That the Regional Municipality of Waterloo approve the Upper Cedar Creek Scoped 

Subwatershed Study as outlined in Report PDL-CPL-19-36, dated October 22, 2019.  

Summary: 

The Regional Municipality of Waterloo partnered with the Grand River Conservation 

Authority (GRCA), and retained the consulting team of Matrix Solutions Inc. (Matrix), 

Wood Environment and Infrastructure (Wood), Natural Resource Solutions Inc. (NRSI), 

and SGL Planning & Design (SGL Planning), to undertake the Upper Cedar Creek 

Scoped Subwatershed Study (Scoped SWS), commencing in mid-2017. 

Cedar Creek is a perennial coldwater stream, draining a 7,463 ha area within the City of 

Kitchener and Township of North Dumfries. The headwaters of the creek are located on 

the Waterloo Moraine which is the Region’s single most important drinking water 

source. 

The Scoped SWS is intended to guide and coordinate decision-making by the Region, 

area municipalities, the Grand River Conservation Authority, and others involved in 

development planning and subwatershed stewardship and restoration. The Region 

committed to undertaking and completing the Scoped SWS to inform the current review 

of the Regional Official Plan (ROP), to be completed by late 2020. 

The results of this study will also help inform the delineation of the Regional Recharge 

Area (RRA) within the Southwest Kitchener Policy Area (SKPA), which will be finalized 
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through the current ROP Review, as set out in ROP policy 2.B.1. A complementary 

report by Water Services, expected on November 5, 2019, will provide further technical 

information on the RRA within the SKPA.    

Phase 1 and Phase 2 of the Study found that the water quality in Upper Cedar Creek is 

generally good, and that the area naturally stores large amounts of water which in turn 

helps reduce flooding potential, provides water to natural features, and recharges 

municipal water supply wells. The findings show that a portion of the SKPA recharges 

the Region’s water supply aquifer; however, only a small portion of the lands directly 

recharge existing municipal water supply wells. 

Notwithstanding the above, any future potential development of this area would not 

come without significant challenges. The recommended technical solutions for capturing 

salt-laden runoff from hardened surfaces and cleaning prior to discharge or infiltration to 

the subsurface present significant feasibility and cost challenges. Moreover, there is no 

defined natural outlet in the study area into which the stormwater can be discharged 

without an increase in occurrences of seasonal overland flooding, erosion, and surface 

and groundwater quality issues, and the large scale of the resultant stormwater 

management facility. 

This report: 

 provides a project description and location of the study area; 

 provides a summary of the overall process including the consultation 

undertaken;  

 identifies the findings for the study, including characterization of the existing 

subwatershed form and function, an impact assessment of conceptual future 

land uses and the associated challenges associated with any potential future 

development, and management recommendations related to mitigating the 

effects of potential development; and, 

 provides links to the Regional Official Plan review. 

Report: 

Project Description 

The Region has committed to undertaking and completing the Scoped SWS, including 

the lands within the Southwest Kitchener Policy Areas (SKPA), to inform the current 

Regional Official Plan (ROP) review. 

The ROP, as approved, with modifications, by the Ontario Municipal Board on June 18, 

2015) contains policies 2.B.1, 7.B.22, and 8.A.23 that identify the SKPA, a 234 ha area 

located north of New Dundee Road, and generally between Trussler Road and Reidel 

Drive. The SKPA is within the headwaters of Cedar and Blair Creeks. Policy 2.B.1 

states that the final location of the Countryside Line within the SKPA will be determined 
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through the current ROP review. Policies 7.B.22 and 8.A.23 requires the determination 

of the RRA within the SKPA as part of current ROP review. ROP policy section 7.F also 

refers to completing watershed studies prior to potential development. 

The Provincial Growth Plan for the Greater Golden Horseshoe requires that 

municipalities and conservation authorities ensure that watershed planning is 

undertaken to support the protection of water and natural heritage systems. The 

Provincial Policy Statement (PPS) directs municipalities to “protect, improve or restore 

the quality and quantity of water” and provides guidance on the scope and application of 

subwatershed planning.  

The purpose of the Scoped SWS is to develop a watershed-based management plan to 

maintain, enhance, or restore the health of the Cedar Creek Subwatershed. The 

Scoped SWS also establishes management recommendations for impacts on water and 

environmental features due to either existing and/or possible future conceptual land 

uses.  A Request for Proposals and a Terms of Reference for the Scoped SWS was 

released in early 2017 and Matrix Solutions Inc. was subsequently hired as the 

consultant for this study (refer to Council report COR-TRY-17-31).   

Cedar Creek is a perennial coldwater stream, draining a 7,463 ha area within the City of 

Kitchener and Township of North Dumfries (Figure 1). The headwaters of Upper Cedar 

Creek (Western Tributary) is located within the SKPA. This area is located on the core 

of the Waterloo Moraine, which is a large geologic feature characterized by hummocky 

topography and thick deposits of sand and gravel that promote infiltration and 

groundwater recharge with little to no surface water runoff. There is no permanent or 

defined creek channel in the headwaters until one reaches downstream of Roseville 

Road in the Township of North Dumfries.  

The core of the Waterloo Moraine and parts of the headwaters of Cedar Creek are also 

located in the Regional Recharge Area (RRA), an environmental feature and policy area 

identified in the ROP where considerable deposits of sand and gravel allow for the 

infiltration of large quantities of rainfall and snowmelt deep into the ground. The RRA 

serves two functions: it replenishes deep underground aquifers that serve as a source 

of the majority of the municipal drinking-water supply, and it sustains a wide range of 

aquatic habitats and ecosystems within the Greenlands Network. The RRA is yet to be 

delineated within the SKPA, as discussed further below. 

The Scoped SWS focuses on two areas of study – the Project Study Area (PSA) and 

the Detailed Study Area (DSA). The PSA lies almost entirely within the Township of 

North Dumfries, with a small section of the northwest headwaters of Cedar Creek 

extending to the outskirts of the City of Kitchener. The DSA are lands north of Cedar 

Creek Road and west of Dumfries Road, within the City of Kitchener and the Township 

of North Dumfries.  The DSA lands within the City of Kitchener are largely agricultural, 

while the DSA lands within the Township of North Dumfries are a mixture of agricultural, 
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industrial, and aggregate extraction land uses.  

The Scoped SWS was conducted in two phases, each of which will be described, 

below: phase 1 involved subwatershed characterization and integration, and phase 2 

involved an impact assessment and developing a management plan. 

Phase 1 (Subwatershed Characterization and Integration) field work was carried out to 

determine the form, function, and linkages of environmental resources, including 

physiography, groundwater, stream systems, geology, surface water, and plants and 

wildlife.  The information gathered during the field work was then analysed and 

assessed so that existing environmental conditions could be established, as well as the 

establishment of criteria for the management of environmental features and systems 

present within the subwatershed. Phase 1 resulted in the completion of several reports 

on terrestrial aquatic ecology, hydrogeological characteristics, water quality analysis, 

stream morphology, and climate, hydrology and hydraulics. A summary of the Phase 1 

findings can be found on page 5 of this report. 

Phase 2 (Impact Assessment and Management Plan) involved identifying and 

assessing potential impacts of two conceptual land use scenarios in the DSA on 

subwatershed resources and functions. The conceptual scenarios were developed 

based on Provincial, Regional and City of Kitchener Official Plan growth and density 

targets.  It must be noted that the conceptual land use scenarios are not a declaration of 

future development in this area, but rather a necessary tool to compare existing 

environmental conditions against the possibility of future development and those 

potential impacts on water quantity and quality.   

Conceptual land use scenario 1 assumed 114 ha of development (employment) in the 

Prime Industrial Strategic Reserve (PISR) lands in the Township of North Dumfries, with 

91 ha of impervious cover (80% imperviousness) while conceptual land use scenario 2 

assumed 332 ha of development (mixed use and residential) in the SKPA in addition to 

the PISR lands from conceptual land use scenario 1. For scenario 2, an 80 persons and 

jobs per hectare density target was used as it reflects the form of recent development in 

the area.  

The potential impacts on surface water, groundwater, and environmental features are 

presented below in the Findings section. 

Timeline/Process/Consultation 

Field work for Phase 1 (Subwatershed Characterization and Integration) was completed 

between spring 2017 and 2018 and the information gathered through this field work was 

then analysed and assessed. Phase 2 (Impact Assessment and Management Plan) was 

completed between summer 2018 and summer 2019.  The results from Phase 1 and 

Phase 2 were combined into the Final SWS, and accompanying Water Management 
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Plan and Natural Heritage System Strategy, completed in fall 2019, can be found on the 

Region’s website (https://www.regionofwaterloo.ca/en/doing-business/growth-

management.aspx). 

At three points during this process, Public Consultation Centres (PCCs) were held to 

share information with the public and to receive feedback by the study team:   

 on April 25, 2018, the first PCC was held to introduce the purpose of the Scoped 

SWS project and to present preliminary findings from Phase 1;   

 on March 20, 2019, a second PCC was held to present comprehensive Phase 1 

findings and to introduce high-level Phase 2 impacts from potential future 

development, using the two different land development scenarios/concepts; and, 

 on June 19, 2019, the third and final PCC was held at which point the draft 

Scoped SWS was presented, including the management strategies for mitigating 

potential impacts of the two land use scenarios in the DSA. 

In addition to the PCCs, there has been ongoing and consistent consultation from the 

start of the project with the Township of North Dumfries and communication with the 

City of Kitchener. 

Scoped Subwatershed Study Findings 

Phase 1 resulted in the following findings with respect to the characterization of Cedar 

Creek, the water balance, and the Greenlands Network: 

 Cedar Creek is a coldwater stream with good Brook Trout spawning habitat in 

certain locations; 

 water quality in the creek is generally good with little sediment and few 

contaminants; 

 thick deposits of sand are present throughout the study area that promote 

infiltration and groundwater recharge rather than runoff; 

 there is no permanent/defined creek channel upstream of Roseville Road; 

 groundwater recharge primarily supports Cedar Creek and its tributaries, as well 

as Roseville Swamp; 

 a portion of the lands within the DSA is predicted to provide direct recharge to 

municipal water supply wells, while a larger portion of the lands recharges the 

Region’s water supply aquifer; 

 the Cedar Creek system naturally stores large amount of water, which in turn 

helps to reduce flooding potential; 

 existing dense floodplain vegetation reduces water velocities during flood 

conditions; 

 there are significant wetlands, significant woodlands, significant wildlife habitats, 

and Species at Risk in the DSA; and, 

https://www.regionofwaterloo.ca/en/doing-business/growth-management.aspx
https://www.regionofwaterloo.ca/en/doing-business/growth-management.aspx
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 many watercourses are considered to be “in transition”, show evidence of 

widening and sediment deposits, and are sensitive to erosion from increased 

flows and runoff volumes. 

Findings from Phase 1 also focused on identifying and confirming environmental 

features within the PSA to be included in the Greenlands Network (Figure 2 and Figure 

3). The following natural heritage features will be included in future mapping updates to 

the Regional Greenlands Network, to be completed through the current ROP review: 

 the Dumfries Carolinian Environmentally Sensitive Landscape; and  

 Core Environmental Features, including: 

o four Provincially Significant Wetlands; 

o fourteen Environmentally Sensitive Policy Areas; 

o nine Areas of Natural and Scientific Interest  

o a Significant Valley area in the town of Ayr; and  

o several Significant Woodlands. 

Phase 1 also identified Supporting Environmental Features including: an Ecological 

Restoration Area; non-significant wetlands; fish habitat; and linkages between Core 

Environmental Features and along watercourse corridors. Linkages were mapped in 

consultation with the Region of Waterloo, GRCA, and Township of North Dumfries staff. 

The findings from Phase 1 were then used to inform Phase 2, which also relied on an 

analysis of the two conceptual land use scenarios compared to existing conditions. The 

following overall impacts were presented in the report: 

 increased hardening of the landscape (e.g., concrete, asphalt, roofs), without 

mitigation would limit opportunities for rain/snowmelt to recharge the groundwater 

system, resulting in an increase in surface water runoff and a reduction in 

groundwater recharge to regional aquifers which discharge to nearby municipal 

water supply wells, creeks and wetlands, as well as altering the water balance in 

the subwatershed, increasing watercourse erosion, degrading channel functions, 

and increasing flooding potential downstream; 

 there are no existing watercourses to receive stormwater discharge, therefore 

flooding and erosion along the overland flow path (between New Dundee Road 

and Roseville Road) is likely; 

 increased sources of urban contaminants (e.g., salt/chloride, fertilizers, metals) 

may enter the surface water and groundwater system; 

 impairment or removal of the existing environmental function of important 

headwater drainage features; 

 direct impacts to wildlife and vegetation such as vegetation removal, wildlife 

mortality, reduction in wildlife linkages, fish barriers, and stream realignment; 

 indirect impacts to wildlife and vegetation from lighting and noise; and, 
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 induced impacts to wildlife and vegetation may arise from human use (e.g., 

dumping, pets, contamination). 

With respect to potential impacts to the quantity and quality of groundwater due to 

potential changes in land use, the following was predicted: 

 changes in the location and quantity of recharge resulting in impacts to streams 

and wetlands which currently receive groundwater discharge; 

 Roseville Swamp and Upper Cedar Creek (Western Tributary) become more 

dependent on recharge generated from the DSA;  

 impacts to the quantity and quality of recharge to nearby municipal water supply 

wells; and, 

 potential concerns with respect to salt (chloride) impacts.  

In general, the concern with potential future development on the core of the Waterloo 

Moraine is the possible reduction in recharge quantity due to increased areas of 

impervious cover (i.e. hard surfaces) and the possible degradation in water quality due 

to winter road and private de-icing activities.  A reduction in groundwater recharge is 

generally anticipated as land use changes, which will alter the landscape and remove 

hummocky topography and closed depression areas where significant recharge typically 

occurs. Therefore, maintaining the form and function of the natural hummocky 

topography associated with the Waterloo Moraine is critical to ensure the long term 

sustainability of Region’s supply wells on the Waterloo Moraine.  

In addition, developing an appropriate water management plan is critical for ensuring 

the protection of the quantity and quality of the groundwater resources in the DSA 

should any form of development proceed in this area.  

With respect to surface water impacts due to potential changes in land use, a flood risk 

and an erosion risk were observed due to unmanaged runoff from: 

 an increase in peak flows for frequently occurring events, as well as a Regional 

(Hurricane Hazel) Storm event; and,  

 an increase in runoff volume and erosion along receiving watercourses, and in 

areas with no drainage outlet. 

Management and Monitoring 

As previously stated, one purpose of the Scoped SWS was to develop a management 

plan with recommendations for mitigating any current and potential future impacts on 

water and environmental features. These recommendations would apply to 

development within the PISR lands as well as within the SKPA. This preparatory work 

does not assume or support future development. As stated earlier in the report, the 

recommended technical solutions for cleaning water prior to infiltration present 
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significant feasibility and cost challenges for potential development. 

Impacts due to potential future development 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; and, 

 managing headwater drainages features to maintain their function.  As no natural 

outlet is present, stormwater would need to be infiltrated on site. 

Any proposed land development would need to show, to the satisfaction of the Region, 

that the existing quantity of recharge to underlying aquifers would be maintained or 

enhanced, while at the same time protecting the water quality of aquifers for 

groundwater discharge to streams/wetlands, drinking water supplies, and wastewater 

assimilation.  

To mitigate and manage potential groundwater and surface water impacts, the 

management plan suggests the following: 

 develop a preliminary stormwater and groundwater management strategy that,  

o Infiltrates clean runoff at source in areas where the current spatial and 

temporal distribution of groundwater recharge, and subsequently, existing 

groundwater flow patterns exist,  

o Manages use of salt on paved surfaces, and,  

o Incorporates end-of-pipe facilities into the potential future development 

areas, at strategic locations, to infiltrate treated runoff and provide quantity 

controls for erosion and flood control as required.  

 uses low impact development practices to reduce the concentration of 

contaminants (e.g., TSS, nutrients, metals) at source; and, 

 requires pre-treatment of infiltrated runoff, including the location of end-of-pipe 

facilities, that would need to be further evaluated and refined at potential future 

stages of planning and design. 

The final component of the management strategy involves mitigating impacts on 

environmental features.  The Natural Heritage System Strategy suggests the following: 

 maintain and enhance the natural heritage system (i.e. Greenlands Network);  

 provide sufficient buffers from natural heritage features; and,  

 undertake preliminary Natural Heritage Mitigation Measures should future 

development be permitted include, 

o install fencing and other methods to delineate natural areas, 

o develop wildlife linkages, eco-passages, and road calming measures, 
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o plan for the appropriate placement of trails, 

o limit impacts through timing of construction, permitting, construction 

inspection and monitoring,  

o manage stormwater and incorporate Low Impact Development (LID), 

o ensure erosion and sediment control during construction, and,  

o undertake construction inspection and monitoring Natural Heritage. 

Mitigation measures would need to be further evaluated and refined at potential future 

stages of planning and design. 

Challenges 

Notwithstanding the fact that the RRA has yet to be delineated within the DSA, and this 

component is not expected to be finalized until the current review of the ROP is 

completed, the findings from Phase 1 and Phase 2 identify several significant 

challenges for potential future development within the SKPA, and as set out below. 

Areas with hydraulic connection to the Region’s water supply aquifer - a portion of 

the lands within the northern component of the DSA is predicted to recharge the 

Region’s water supply aquifer, and a small portion of that area  is predicted to provide 

direct recharge to existing municipal water supply wells.  

No defined natural outlet - Typically, developing lands have access to a defined 

drainage outlet (e.g., watercourse, wetland, trunk storm sewer, lake) to which 

stormwater is directed, following appropriate treatment for quality and quantity.  Under 

current land use, due to the sandy and highly permeable soil conditions in the Upper 

Cedar Creek subwatershed, most rainfall and snowmelt infiltrates into the ground, rather 

than running off.  As a result, there is a lack of creeks, or other well-defined drainage 

outlets in the Upper Cedar subwatershed, particularly adjacent to the SKPA.  This lack 

of a drainage outlet, and the inability to discharge treated stormwater to such an outlet, 

is a significant challenge to potential future development within the SKPA. To address 

this challenge, and to ensure no increased frequency of overland flooding, or erosion, of 

lands adjacent to the SKPA, a key component of the proposed water management plan 

would be the requirement to infiltrate stormwater generated from potential development. 

Seasonal overland flooding - Despite there being no defined natural outlet, there are 

occurrences where under current conditions, the combination of rainfall/snowmelt on 

saturated or frozen ground exceeds the ability of the SKPA soils to infiltrate water.  This 

results in runoff being generated, which flows in a southeasterly direction, over 

agricultural fields, forests and wetlands, before entering Cedar Creek downstream of 

Roseville Road.  These conditions were observed by the study team in February of 

2018, where heavy rainfall fell on a snowpack, which also coincided with frozen ground 

conditions.  This resulted in a narrow strip of overland flooding that extended from New 

Dundee Road to Roseville Road, before flowing into the upper reaches of Cedar 

Creek.  It is not known how frequently such events occur; however, these flood events 
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may be critical in maintaining channel health and aquatic habitat within Cedar Creek 

(e.g. flushing accumulated fine sediment from Cedar Creek).  Potential future 

development within the SKPA lands will be challenged to determine, and subsequently 

maintain, the natural frequency of these flooding events that create overland flooding 

between New Dundee Road and Roseville Road. 

Water quality issues - Urban stormwater typically contains a variety of 

contaminants.  Traditional stormwater management techniques seek to remove the 

majority of urban contaminants from stormwater through the use of settling 

ponds.  While effective for removing sediment, metals and many nutrients, these forms 

of treatment are ineffective at removing dissolved contaminants such as salt (chloride).  

As described above, due to the lack of a drainage outlet, it is envisioned that the 

majority of stormwater will need to be infiltrated, ultimately reaching the groundwater 

system. Runoff from areas that are more likely to be contaminated (e.g., roads, 

sidewalks, parking spaces) will need to be directed towards end-of- pipe recharge 

facilities that are sited outside those lands that contribute recharge to the Region’s 

water supply aquifer. Water entering these facilities should undergo appropriate quality 

treatment prior to infiltration. This quality treatment may include capturing spring thaw 

flows to detain salt-laden water for subsequent pumping to the sanitary system or 

evaporate during the following summer months. Much of the remaining SKPA lands 

contribute infiltration that eventually discharges to environmental features such as 

Roseville Swamp, or Cedar Creek. 

Given the requirement to infiltrate stormwater, development within the SKPA will be 

challenged to limit chloride from being infiltrated and subsequently impacting those 

environmental features. 

Scale of the resultant stormwater management facility - To address the issues 

identified above, this study has identified a potential water management plan.  This plan 

is premised on a multi-layered approach which relies on direct infiltration of “clean” 

water (e.g., roof runoff) throughout the potential development, and collection of “dirty” 

water (e.g., runoff from roadways, parking lots) within a centralized stormwater 

management facility. At this centralized facility, the collected water would undergo 

traditional quality treatment, prior to the water being infiltrated.   

Additionally, it is proposed that under spring thaw conditions (when salt loadings are the 

highest), the collected dirty water be diverted to a secondary facility or cell, where water 

is stored and not infiltrated.  This water could then be discharged to the sanitary system 

or evaporated through the late spring and summer months. This is a non-typical water 

management plan, that has both significant operational as well as design/construction 

challenges. Additionally, the required land area for such a facility would likely be 

considerably larger than traditional systems, which would impact the extent of the 

potentially developable lands, and the overall cost of development. 
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Links to the Regional Official Plan Review 

In December 2018, the Region formally initiated a review of the ROP. The review will 

fulfill the requirements of a Municipal Comprehensive Review as required by A Place to 

Growth, Growth Plan for the Greater Golden Horseshoe (Growth Plan).  In addition to 

satisfying the requirements of the Growth Plan, the ROP Review will also resolve the 

SKPA. The Scoped SWS will be a key document used inform the resolution of the 

SKPA. The ROP Review will culminate in a ROP Amendment and this amendment will 

update mapping to the Regional Greenlands Network, and include the final delineation 

of the Regional Recharge Area, the Protected Countryside and the Countryside Line as 

they pertain to the SKPA.  It is anticipated that this amendment will be brought forward 

to Regional Council for consideration in late 2020.  

Corporate Strategic Plan: 

If approved, the Scoped SWS would support the Region’s strategic objectives 3.2 

(Protect the quality and quantity of our water resources) and 3.6 (Improve 

environmental sustainability and livability in intensifying urban and rural settlement 

areas). 

Financial Implications: 

The Scoped Subwatershed Study will cost approximately $796,000 including taxes.  

This work has been funded from the Community Planning Capital Reserve 90% 

($716,000) and the Regional Development Charge Reserve Fund 10% ($80,000).  

Other Department Consultations/Concurrence: 

This project has been undertaken in consultation with staff from Water Services, the 

Township of North Dumfries, and the GRCA, and in communication with the City of 

Kitchener. 

Attachments 

Figure 1: Upper Cedar Creek Scoped Subwatershed Study Area 

Figure 2: Cedar Creek Scoped Subwatershed Study Greenlands Network 

Figure 3: Cedar Creek Scoped Subwatershed Study Greenlands Management with 

Detailed Study Area 

Prepared By:  Cushla Matthews, Principal Planner 

          Don Corbett, Senior Hydrogeologist 

Approved By:  Rod Regier, Commissioner, Planning, Development and Legislative 

Services. 
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Figure1: Upper Cedar Creek Scoped Subwatershed Study Area 
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Figure 2: Cedar Creek Scoped Subwatershed Study Greenlands Network 
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Figure 3: Cedar Creek Scoped Subwatershed Study Greenlands Management within 

Detailed Study Area  

  


