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ABSTRACT 

Stormwater Management through a Rural Lens 

Nathaniel Garland 

University of Guelph, 2019

Advisor(s): 

Dr. John Fitzgibbon  

Dr. Sheri Longboat

In 2015 the Rural Ontario Municipal Association created a Rural Lens consider changes 

impacts to rural communities which may be impacted by an amendment to existing 

practices and operations such that they would not cause injurious impacts to rural 

communities. Utilizing the rural lens this Thesis looks at the existing practice of water 

management in the rural areas and considers implementing a more formalized 

approach to rural water management utilizing what we know about urban stormwater 

management techniques.  
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1 Introduction 

1.1 Problem Statement 

Ontario has a direct relationship with the Great Lakes. The boarders of Ontario touch 

four out of the five Great Lakes, which represent one of the largest sources of fresh 

water in the world. The problem is that continually, the Great Lakes water quality is 

affected by runoff and addition nutrients and additives which either enrich or degrade 

the organisms living in the lakes. This is noted especially within Lake Erie which has 

had a water quality concerns and most recently in 2011 with a significant algae bloom 

which can be harmful to species living in the lake (Michalak, 2013). While the cause of 

the algae blooms may be identified, however it’s valuable to understand how are some 

of Ontario’s management practices either assisting or impairing the water sources which 

contribute to the Great Lakes.  

Ontario has one of the most comprehensive and complex systems of legislation that 

manages and regulates water (Benidickson, 2017; Northey, 2010; Shrubsole, 1990). 

Throughout human history, water has been considered plentiful, available for use and 

consumption, and is classed as a renewable resource (Rodda, 1997). While the majority 

of water is renewable, there remains a portion of water that is not; this is representative 

of the water as a remnant of glacial melting. Therefore, the management of the portion 

of water which we considered to be renewable is important, as it is the only water which 

can be used and redistributed within a system, and resupplied year after year within the 

same systemm (Vallee, 2003) 
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Figures 1 and 2 visually present that proportion of water on earth that is usable by 

humans and where this water is contained (e.g., lakes, rivers, and swamps). It is 

important to keep these  representations and the numbers they display in the forefront, 

as this provides context and understanding to the following discussion.   

 

Figure 1-  Water on Earth
i
 

 

 

Figure 2 - Water Usable by Humans
ii
 

The information presented within this thesis will examine the management of water, with 

considerations for potential of improving and more closely managing water through a 

more comprehensive and understood management process, as supported by a rural 
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lens approach, literature, best management practice, legislative overview and key 

informant interviews.   

Water, specifically potable water, is a finite resource which outlined in Figure 2 shows 

that of the available water only 1% of water on earth is readily available for humans. 

Ontario shares four out of the five Great Lakes which make up approximately 20% of 

the worlds surface fresh water.iii While this may seem significant and therefore 

considered a safe supply, the benefit of having access and protecting the quality of the 

lakes is akin to keeping money in the bank for a raining day. Therefore protecting and 

managing the water resource in the Lakes is something that benefits all the individuals 

who have access and contribute to the Great Lakes watershed. As a more 

comprehensive understanding of water management, and refine the system that 

manages the water, we endeavor to take a more holistic approach to water 

management (Torkil, 2001). As the management of water evolves, there is need to 

consider the existing framework which has been created, while progressing towards the 

further refinement and improvement of water regulation and water management and 

involvement of all stakeholders across all the regulatory bodies (Torkil, 2011).The 

current system has created and improved water management practices, while maintain 

wide-ranging access to water and protecting the interest of users and distributors. 

Ontario has the tools and ability to manage water through legislation and programs 

currently in place; the challenge is adapting those tools to be used in a comprehensive 

fashion and for water management.  
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This Thesis will provide an overview of the legislative management of surface water in 

Ontario, both in a rural and urban context, and to examine both the water quality and 

quantity components of stormwater management to determine if and how these are 

impacting, or could be improving, the water within the Great Lakes. This thesis will 

review the evolution of water management in an urban context, particularly how that 

transfers to our current practice in the rural landscape, and where the gaps and 

adjustments may be necessary for modifications to the regulatory structure to improve 

and create consistency in the overall water management in Ontario.  

1.2 Goal and Objective 

The goal of the thesis is to determine if there are needs for improvements to the way in 

which Ontario legislates and manages stormwater, while applying a rural lens to any 

modifications or recommendations in an attempt to harmonize the management of 

stormwater. While the paper does not examine what are the most appropriate 

techniques to utilize in the management of stormwater, it will instead focus on the 

process and legislation in which Ontario manages stormwater in a rural context. The 

thesis will address what rural Ontario is currently doing with respect to stormwater 

management and how the tools currently in place are being implemented. The 

discussion and thesis will examine the importance of managing water as a resource in 

the rural setting. This Thesis is broken into eight (8) chapters: Introduction, Methods, 

Water Management Background, Ontario Water Management Legislation Review, 

Stormwater Management in Ontario, Key Informant Interviews, Rural Stormwater 

Management Lens and Summary and Conclusion. Which provide context on the 
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management of Ontario’s water resources, specifically the discharge of water as a 

product of which carries the characteristics of the onsite water management practices.  

1.3 The Rural Lens 

As discussed in the goal, the objective of the thesis is to examine water management 

and specifically stormwater management in a rural context. Urban Ontario has a 

management system which has evolved through decades of analyzing the downstream 

impacts and evaluating the effects of urban stormwater (Winter, 1998).There are a 

number of questions that we must discuss and explore as part of the evaluation in 

developing the thesis. Many of these questions are adopted from the Rural Ontario 

Municipal Association “The Rural and Northern Lens and A Voice for Rural and 

Northern Ontario (ROMA, 2015): 

1. What benefit or hindrance will water quality management have on Rural and Northern 
Ontario?  

2. How can water quality programs be implement in low and sparse populations?  

3. Are there enhancement opportunities for water quality in rural and northern Ontario?  

4. Help or hinder goals of sustainability blending environmental, social and economic 
factors?  

5. Consider how and if rural people will be able to access it?  

6. Consider all options for delivery, ensuring efficiency, the potential for co-delivery and 
an acceptable administrative impact on municipalities?  

7. Account for the needs of special populations (such as youth, elderly and 
immigrants)?  

8. Have adequate human and financial resources to be effective?  

9. Ensure that Rural and Northern communities are receiving equitable treatment or 
services relative to others in the province?  
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10. Recognize the geography, weather and scale of Rural and Northern Ontario and 
include adjusted program criteria to accommodate these realities?  

11. Accommodate the aspirations of residents from rural communities and the north?  

12. Build upon the input and advice of rural residents, communities and municipalities? 

The questions discussed explore the need for an understanding of where water 

management currently is in Ontario, and where it is going, all while considering it from a 

rural lens.  

When considering the definition of a rural lens the information found on the Government 

of Newfoundland website provides a brief synopsis and states: 

“The rural lens policy assessment tool helps to identify potential rural impacts of policies and 
decisions - positive and negative, direct and indirect - in a proactive, objective and uniform 
manner. It helps decision-makers to assess the potential impacts on rural regions and 
stakeholders of impending decisions or policies before they are made or approved. The rural lens 
can also be considered an educational tool as it helps to build capacity and understanding within 
government, of rural issues, challenges and opportunities.”iv 

Ontario’s document from ROMA also provides an evaluation assessment for 
considering impacts from a rural lens and states:  

The Lens is meant to be employed by provincial ministries to assess the impacts of new policy 
initiatives or changes in existing programs before they are implemented. It is meant to function as 
a flexible tool that all ministries can use to ensure their policies are road-tested before 
implementation. (ROMA, 2015). 

Ontario’s waterways are shared as part of the larger network of Canadian and North 

American waterways, and furthermore, the impacts to those waterways are shared 

amongst these regions. When considering management approaches to the water, both 

discharge and receiving, it is important that we consider the how changes or 

modifications can take place in the context of the application being applied; it is also 

important to consider if the application is appropriate for the context. That is, to 

understand if it is truly fit for the purpose and rural lens approach (ROMA, 2015).Too 
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often, approaches are taken where a policy or application is applied to one situation or 

context, and the applications fail to improve or are poorly implemented. As an analogy, 

the Haitian Creole pig, a breed native to Haiti, was killed to mitigate a potential swine flu 

epidemic from spreading to North America; and the United States government, 

responsible for the Haitian pigs’ slaughter, replaced the breed with the more common 

North American swine breed. However, the North American breed did not survive either 

or meet the needs of the locals.v This lead to further insecurity amongst rural Haiti and 

was not sustainable. The same can be true about water and managing water and 

examples applied in rural setting may not be appropriate in the rural but some of the 

goals may be similar. What works in one context, may not be appropriate for another. 

An example of this is the provision for pesticide management in Ontario, where 

pesticide application in an urban context for ascetics may not be suitable, however, 

pesticide application in a rural context is consider necessary for suitable crop yields. vi 

1.3.1 Effective Water Management 

To start this research, the first step is finding the information regarding the current 

status of drainage and stormwater in Ontario. There are many components to water 

management, and having the foundational information on current water management, 

and why is it important, is required to establish the premise that water is an important 

resource and in need of proper management. Good governance matters (Rogers, 

2003), without the ability to manage a water resource we may lose the ability to utilize 

the benefits of shared water as a resource. The ability to have input and governance 

models regarding water management allow society to effectively combine government, 
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private sector, and communities into a governance structure which shares the resource 

and makes it a societal concern (Rogers, 2003). When considering water management 

it is important to consider the scale and scope for which it is being governed. Similar to 

roads which are managed on different levels of jurisdiction (e.g. 400 series hwy is 

provincial, subsequently county and municipal roads) the need to manage water may be 

based on scale and scope of a new governance model (Rogers, 2003).   

There are gaps in the current process of managing water, specifically how rural and 

urban water is managed. This can be attributed to the amount of information that is 

available in the urban setting as it relates to stormwater management and the lack of 

information available in the rural setting regarding stormwater management. This thesis 

explores those gaps and provides recommendations on how they can be addressed. 

The components of water management, for example, are the consideration of whether 

water quality management is a concern, or are there water quantity areas where there is 

information available or not. The thesis will also focus on highlighting a stormwater 

management evolution timeline in Ontario, and how water is and can be managed 

through the rural water management system to address both water quality and water 

quantity. The development of water management for qualitative and quantitative 

practices did not happen quickly, it was a process. Explaining and examining that 

process will help to inform the research regarding what that current status is, and where 

it is moving towards.  
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1.3.2 Review of Legislation 

In the implementation of a process there are two factors to consider, one is the practice 

which in the case of water management is the construction and application of water 

control structures, the second is the application of legislation as an important tool in 

managing water and creating an equitable and consistent approach to managing water. 

The review of legislation is focused on the current status of water management and how 

the different pieces of legislation contribute to the water management model. As water 

is a shared resource, the application of water legislation is provincial and may not be 

broken down between urban and rural practices; instead, the review of water legislation 

has looked at how legislation is being applied, and whether there are differences in how 

legislation is applied in an urban or rural context. Legislation can be a powerful policy 

tool for the application of water management, and this review aims to understand how 

legislation is enacted through existing practices in Ontario.  

1.3.3 Key Informant Interviews 

Legislation provides the context in which water is legally required to be managed. 

However, putting pieces of legislation into practice requires key stakeholders and 

professional staff. As part of this thesis, information from key informants will be gathered 

to assess the practices in which water is managed from the perspective of those 

knowledgable in this field (Marshall, 1996; Tremblay, 1982). The Key Informants are 

individuals who put in place legislative management tools and who have an 

understanding of how the legislation is being managed through applications. They are 



 

 

10 

 

also knowledgeable in the gaps where the legislation may not fully govern the 

management of water.  

1.3.4 Comparative Analysis 

The comparative analysis component of the thesis is evaluating what has been provided 

through the review of legislative knowledge, key informant interviews, literature review 

of the existing background and context, and assessing this information through a rural 

lens by utilizing the questions outlined in the rural lens evaluation technique (ROMA, 

2015 and Ragin, 2014). There are a number of important factors to consider during this 

assessment which I have interpreted from the Rural Lens document, which includes:  

1. There is existing legislation that currently manages water a rural context. While 

the degree and what water is being managed for will be imagined there is 

legislation and practices which manage water in a rural context.  

2. When it comes to water management, one size does not fit all. This implies that 

not all water management practices may be appropriate in a rural context, or 

necessarily be justified for use in the rural context. 

3. The scale at which water is managed in the rural setting may be much different 

than that of other systems. Simply taking a practice that works in an urban 

example and applying it in a rural setting may not work on the same scale. 

Additionally, not all rural areas are the same, and densities or factors relating to 

water management may not meet the same scales as urban areas.  

4. Water management has taken time to develop and evolve in both rural and urban 

settings. Legislative changes do not, and should not, happen instantaneously; 
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instead, consideration for phasing and staged approaches are what has 

historically happened at all levels. Applying a quick fix will not be an option.  

5. Water management is multi-tied and multi-layered. There are various different 

agencies which manage water, and as water is a shared resource with shared 

interests, the multi-tiered approach may still be necessary in a rural context. 

Water does not follow political boundaries and water interests are national, 

provincial and local. Therefore, a one agency approach to solving water may not 

produce an improvement in water management and oversight.  

1.3.5 Recommendations and Conclusions.  

Water is a shared resource with multiple interests around its use and benefit. The 

conclusions and recommendations will examine the gaps provided by the key 

informants and how they can be assessed for improvements, modification or possible 

elimination. As the thesis examines the process of water management not necessarily 

the engineered conclusions, the recommendations and conclusions will focus on 

modifications to the process and where improvements can be made in the management 

of water as a resource.  

2 Methods 

2.1 The Key Informant Interviews  

Key Informant Interviews were my primary method to ascertain where the gaps in the 

practical application of rural stormwater management were. Information provided from 

the Key Informants provide information on where stormwater management was 
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occurring in the rural landscape and comments and suggestions on potential 

modifications which may adjust or the current practice of managing water in a rural 

setting. Additionally, all parties which I was able to discuss with had a background in 

rural practices which meets allows the information to address questions highlighted 

through the Rural Lens. As the Key Informant Interviews are a quantitative technique, 

the quality of information provided was measured against the following criteria: Role in 

the Community, Knowledge, Willingness, Communicability and Impartiality (Marshall, 

1996; Tremblay, 1982). Request for comments was sent out in emails to a number of 

individuals who were identified through my own past practices, recommendations from 

my thesis advisor and searching the Ministries contacts lists. A copy of the request for 

comments can be found in Appendix C. Subsequently the interviews were coordinated 

through email or phone calls with the interviews taking place either through phone 

discussions or in person. The interviews took place on four separate occasions.  

Role in the Community 

All participants interviewed where practitioners in agricultural drainage and work in an 

agricultural setting. The role in their community of agriculture was primarily around the 

management of water and environmental background. Three of the individuals worked 

for OMAFRA which is the lead for provincial agricultural management and one individual 

was a Municipal representative in drainage design and management.  

Knowledge 
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These individuals were selected as they had expertise in water management, 

agricultural practice, environmental practices in an agricultural setting and integration of 

water management techniques and guidelines. All individuals had a minimum of 10+ 

years of experience in an agricultural setting. 

Willingness 

All participants responded to my email request for discussion and were able to provide a 

30+ minute discussion on their information as it related to rural water management. No 

individual was paid for their time and all information was provided voluntarily. A request 

for comments or alternative contact was sent out to water managers at the Ministry of 

Environment and Climate Change however no response was provided.  

Communicability 

All participants were able provide some background as well as gaps in the practices 

currently occurring for rural water management. The information provided while some 

components were technical in nature did provide a better understanding of where 

agriculture was moving towards and some of the challenges in managing water in an 

agricultural setting. Communication took place through three phone discussions which 

lasted approximately 30+ minutes and one in person interview which was completed 

over approximately 60 minutes.  

Impartiality 
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Regarding impartiality, none of the individuals were paid for their part in gathering the 

information. All individuals who provided information were employed or had connections 

with agricultural operations but did not have any identified benefit in modifications or 

changes to water management in an agricultural setting.  

Advantages 

The advantage of utilizing a key informant interview especially in an area where the 

operation of agriculture is changing rapidly is that the insight and depth of information 

provided is more substantive than quantitative data. Additionally, the quality of the data 

and information can be more comprehensive and attained through a relatively short 

period of time.  

Challenges 

The challenge with the key informant interviews is that they may only represent one a 

specific practice or knowledge area and therefore information or additionally gaps may 

be missed. Additionally, the information gathered through this thesis was only able to 

reach four interviewees and therefore the target group while highly insightful in the 

quantitative information provided may not represent the breadth of information and 

depth of water management.  

2.2 Legislative Review 

The legislative review represents a significant portion of the literature and background 

review completed to assess water management. In Ontario water is managed through 
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multiple agencies such as OMAFRA, Conservation Authorities, Ministry of Environment 

Conservation and Parks, Municipalities and the Ministry of Natural Resources. All of 

these ministries have an important and different role in the management of water. 

Therefore the legislative review gathers those pieces of legislation, provides comments 

on the role of the legislation, who implements it and what may be some of the benefits 

or disadvantages of adapting the legislation to undertake a more comprehensive and 

consistent rural water management program.  

Scoping 

Ontario has approximately 757 pieces of consolidated laws (Provincial Acts)vii. 

Searching for water related Acts on the website allows for a search of water within the 

piece of legislation and subsequently completing a review of the different Acts and how 

they relate to water management. Legislation was then scoped further to address 

surface water management and administration of surface water features. Additionally, a 

review of the CanLII (Canadian Legal Information Institute) was also completed as a 

cross reference to the e-Law website.  

Evaluating applicability 

The management of water in Ontario is a complex task as water can be used for human 

consumption, agricultural uses, effluent management or industrial practice. Therefore 

when scoping the information applicable for the thesis the Acts which did not relate to 

water management in a rural, surface drainage or agricultural setting were not 

considered or included. Examples such as the Flouride Act (2009) or Municipal Water 
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and Sewage Transfer Act (2007) where excluded as pieces of legislation not 

considered. Reviewing the legislation also provides and understanding of the limitations 

of the legislation does not apply to and the limits. Review of the legislation was then 

completed to determine if the applicability was Agriculture or Urban. Manuals or fact 

sheets from OMAFRA and the Ministry of Environment was used to assist in scoping 

the applicability of the legislation further. 

Challenges 

The challenge with completing a legislative review is that it does not provide an 

assessment of how to implement the legislation and what is involved in the practice of 

legislative in practice. Therefore I have relied on the Key Informants to assist as well as 

other manuals, best management papers and guidelines available. This does create 

some concern with transferability and applicability especially when assess how it could 

be implemented through a rural lens as rural areas may have a different process 

structure for implementing the legislative direction.  

2.3 Literature Review 

The literature review was limited in nature as the management technique for addressing 

rural agricultural runoff is established through engineering means; however there is 

limited amount of literature on the practice of implementing these techniques through 

formal subwatershed or legislative requirements. Instead the literature review for this 

thesis focused on three areas: stormwater management, best management practices in 

an agricultural setting and a legislative review.  
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The stormwater management literature was primarily taken from Ministry documentation 

such as the stormwater management manuals and documents as well as other pieces 

of literature available which provided guidance on the formalization of stormwater 

management and some of the rationale why the stormwater was important. 

Consideration of the evolution of stormwater management and how it was currently 

established and how it evolved to be the current standards applied were considered.  

Emphasis of this thesis is around the management of water to improve stormwater 

management to address water quality. The literature review was primarily a review of 

the different manual and documents that provide guidance on stormwater management. 

Information found in the literature was used to support the concept of stormwater 

management as well the information was intended to create an understanding of the 

urban stormwater management techniques as well as rural stormwater management 

practices.  

2.4 Compare, Contrast and utilizing the Rural Lens 

Ontario’s management of Stormwater has evolved through practice and legislation since 

the 1980s. Developing a stronger more thorough understand of Stormwater 

Management and the importance of stormwater management as it contributes to the 

surrounding environment based on adjustments to the surface topography causing a 

impacts to the surrounding hydrology. There is a thorough understanding of the different 

impacts to the environment and how stormwater management can accommodate or 

minimize the impacts to the environmental system (Alamgir, 2011). Utilizing this 

understanding of urban stormwater management and then applying a rural lens to 
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consider how some of these techniques can be applied in a rural setting allows the 

considering of practices which can be applied in a rural setting.  

The Rural Lens is the techniques which takes the legislation and practice and apply it 

through the rural setting as uptake and applicability is important for any management 

plan regardless of setting. However, utilizing the understanding of what we have learned 

from Stormwater management creates the opportunity within the rural setting not just to 

regulate water quality, but to engage in holistic water management creating resilience 

around climate change and variable conditions (Crabbé, 2006). 

3 Water Management Background 

Water resource management is becoming an increasingly essential issue and 

discussion topic throughout Canada, and across the globe, as noticeable changes in 

weather patterns begin to emerge (Neumann, 2014; Rahman, 2012). Extremes in 

temperature and global warming have become a reality, in addition to the increased 

intensity of storms, and extended periods of drought become a yearly occurrence; these 

extreme weather events have coincided with an increased cost to water infrastructure 

and maintenance requirements.viii  Water management issues range from drought and 

water control in the Mid-West United States (US), (Cook, 2015) to management of 

excess water flooding and drainage of lands in areas such the Red River Valley in 

Manitoba and the northern United States (Simonovic, 2003). Additionally, human 

development in non-sustainable areas creates withdrawals on water resources, which 
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creates difficulty in sustaining supplies, and requires continuous management 

(Ranatunga, 2014).  

As part of one of the agreements between Canada and the US (Great Lakes Agreement, 

2015), and through the work of the International Joint Commission (IJC, 2015), an effort 

was made to identify target pollutants that pose a threat to the Great Lakes; many 

targeted pollutants were identified. Based on this information and research, the 

following represent the top ten threats which have a negative impact on the Great 

Lakes: 

1. Invasive species such as Asian carp or lamprey eel. 

2. Non-point source pollution, which includes urban and agricultural runoff. 

3. Shoreline development and wetlands   where by development along the 

shorelines is removing wetlands and replacing it with runoff and urban 

infrastructure.  

4. Cargo ship channels where shipping traffic can bring saltwater contaminants into 

the freshwater environment; a historic example like zebra mussels, which now 

exist and have proliferated in the Great Lakes.  

5. Point source pollution, which can be urban sewage or agricultural barn runoff.  

6. Disappearing native species such as Redside Dace, a species of fish, which are 

now considered endangered in Ontario.  

7. Pollution hot spots such as contaminants from industry.  

8. Air pollution depositions, which generally are introduced through absorption into 

the aquatic environment.  

9. Polluted beaches from plastic waste such as micro beads or other non-

biodegrade waste.  

10. Water withdrawals, such as the permission granted to the community of 

Waukesha Wisconsin to take water from the Great Lakes, although its discharge 

does not return to the Great Lakes and is therefore outside the lakes drainage 

basin. ix 
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While these are essential issues to manage and address, many of them have 

associated legislation aimed at limiting the amount that human activity contributes to the 

threat. Examples of legislation are: the Invasive Species Act which is enforced to limit 

the importation of invasive species; the Conservation Authorities Act (2019) which limits 

development along the shoreline and in wetlands where there is a risk to development 

based on natural hazards; the Species at Risk Act which protects and limits impact on 

native species at risk from development or impacts;  Brownfield legislation which 

manages the development of ground contaminated sites and limits new development on 

sites which may be impacted by contaminants; the Environmental Protection Act (2017) 

which limits impacts from point source pollution, air pollution; and the Water Resources 

Act which limits and monitors water withdrawals.  

These acts and regulations, which manage water, are intended to protect human life, 

environmental health, and the long-term management and supply of Ontario’s water 

resource. However, enacting these legislation and management techniques requires 

care and due diligence by both the legislative authority and practitioners, as the debate 

between science and politics presents a difficult balance for legislators, and viewpoints 

are not easily distinguished from one side to the other and may often be in direct 

conflict. (Gewin, 2014)  

3.1 Non-point Source Pollution 

Non-point source pollution is different from point source pollution in that it is not directly 

attributed to a singular source, like a sewage treatment plant or industrial discharge, 

and comes from many common sources which cumulatively creates a pollution source.x 
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Examples such as sediment, temperature of water, fertilizers, pesticides, oils, grits or 

other small contributions which measured at a single point would not exceed MECP 

guideline but cumulatively they may exceed the guidelines. When precipitation (e.g., 

rain or snow) hits the earth and travels over the surface, it picks up debris (e.g., human-

made or natural pollutants) and then channels that debris into rivers, streams, lakes, 

and groundwater (Figure 3). These create pollutants that impact bodies of water, and 

specifically the Great Lakes. Non-point sources are considered non-point as they 

cannot be attributed to a single source, but instead build on multiple source. Much like 

one snowflake does not cause concern, the accumulation of many causes impairments 

in driving or regular operation of society. Legislation and management of non-point 

source pollutants is challenging, as each factor and type contributes a low level of 

pollutants or excess nutrients, and it is the accumulation of pollutants that poses a 

threat to sources of water.  

 

 

Figure 3 - Non-Point Source Pollution
xi
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3.2 Urban Non-Point Source Pollution 

Urban non-point source pollution consists of multiple contributors in a confined or 

localized area. For example, these can include, but are not limited to, street debris, lawn 

fertilizer, soaps, and increased temperature from warming streets and urban surfaces. 

Which types of non-point source pollution end up in rivers and lakes can vary depending 

upon the pathway and routes, which can be easily identified and direct; however, the 

channels and stormwater management drains provide pathways and connections to the 

rivers and lakes.  Contrasting what will be discussed in the management of rural non-

point source pollution, the contaminates for urban non-point source pollution are poorly 

defined, however the routes by which they pollute bodies of water are well known. 

3.3 Rural Non-Point Source Pollution 

Rural non-point source is as challenging to manage as urban non-point source pollution. 

The benefit not attributed to the urban context is that the pollutants in the rural context 

are well known, and the routes are much broader and less defined. The runoff from farm 

fields, animal containment areas, woodlots, roads, and other rural areas all contribute 

minor amounts of pollution to create a collective impact. The challenge is in managing 

the rural size complex. The rural area takes up a significantly more area than urban 

areas and therefore, management for rural non-point source pollution becomes a 

challenge at a much broader scale (Sheppard, 2009).  
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3.4 Land Use and Land Management in Ontario 

The competing interest of the different land uses, as shown in Figure 4 which depicts 

land use for Southern Ontario, contributes to strain and conflict, specifically in southern 

Ontario. Precluding Northern Ontario, which is predominately forested land, Figure 4 

shows an unequal mixture of urban, agriculture, and forested (natural) areas.  The land 

in Southern Ontario is predominantly used for agricultural production. The small 

scattering of forested areas occurs alongside the urban areas, which are denoted in 

green and red, respectively. 

 

Figure 4 - Land Use Map of Ontario (2016)
xii

 

  

Historically, pre-settlement Ontario would have been primarily forested areas, which 

would allow for natural runoff and a natural flow of drainage and water to occur 
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(Bunting, 1998). Floods would be seasonal, and flows would be characterized by the 

changes in seasonality and regular rainfall patterns. As settlement occurred, and the 

landscape became modified, this altered the existing drainage network and flow of river 

systems (Bradford, 2004). Water was retained (dammed) and drained, sewage from 

urban areas flowed into the streams and tributaries, along with runoff from fields and 

other sources (Al Bakri, 2008; Noble, 2015). Modifications from a historical forested, or 

natural coverage, to that of an agricultural or urban context has an impact on how water 

flows and how watershed drainage occurs; therefore the impact was unknown and 

unpredictable on the downstream receiver of the modified drainage regime.   

3.5 Evolution of Farming Practices 

Within Ontario, the move towards farm consolidation, which is the amalgamation of a 

number of smaller farms into fewer, yet larger farms, is happening more frequently in 

recent years. According to Statistics Canada, in the 1991 Ontario census, there were 

100,910 farm operators, (Canada, 1991) and during the 2011 census, that number 

dropped to 74,840 farm operators. Additionally, the area of land being farmed 

decreased from 13.4 million acres in 1991, to 12.6 million acres in 2011 (Canada, 2011). 

While this decline may imply that Ontario is becoming less of an agriculture producer, 

and that farming itself is in decline, the value of on-farm capital had almost doubled 

during the same period, increasing from 40.7 billion dollars in 1991, to 85.7 billion 

dollars in 2011. This is a result of the farm consolidation that was occurring during this 

time period; in 1991 there were 727 farms which were 1,120 acres or more (Canada, 
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1991, and in 2011 there were 1,547 farms which were 1,120 acres or more.  (Canada, 

2011) 

Industrializing allows for the consolidation of farms into to more substantial land 

holdings. The result of which is many smaller “family” farms being merged, due to 

changes in equipment size, access to more funding from banks, or commercial 

practices, and the practice of a globalized food market (Beaulieu, 2015). In Ontario, this 

is highlighted in documents such as the Ontario Provincial Policy Statement (OPPS) 

(2014) which emphasis limited development in agricultural areas, and that agriculture 

has a priority in one of the land use functions. Specifically, Section 2.3 of the policy 

states: 

2.3 Agriculture  
2.3.1 Prime agricultural areas shall be protected for long-term use for agriculture.  
Prime agricultural areas are areas where prime agricultural lands predominate. 
Specialty crop areas shall be given the highest priority for protection, followed by 
Canada Land Inventory Class 1, 2, and 3 lands, and any associated Class 4 through 
7 lands within the prime agricultural area, in this order of priority.  
 
2.3.2 Planning authorities shall designate prime agricultural areas and specialty crop 
areas in accordance with guidelines developed by the Province, as amended from 
time to time. (Ontario, 2014) 

This emphasis on agricultural development means that planning authorities are required 

to create policies and protection practices for agricultural areas so that they continue to 

function as a natural resource in Ontario.  

The trend towards larger and more consolidated farms means that farm management 

practices are also consolidating and becoming larger and more intensified; this includes 

tile drainage and drainage alterations such as installation of larger tile drain system. On 
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average, Ontario drainage contractors install 100 million feet of tile per yearxiii; this 

includes replacement tile and new tile installation. Increasingly, tile drainage is 

becoming more systematic - which means that the drainage we are installing is 

occurring at regular intervals as opposed to random drainage which may have been 

previously introduced into historically wet areas.  

The systematic approach means that water is being captured and drained across a 

property consistently, and not just allowing the water to pool or pond in low lying areas; 

and this is being captured within more formal municipal drains. These municipal drains 

allow landowners the ability to engage in a more formal drainage system, which further 

allows them to discharge the water previously held for evaporation or groundwater 

absorption. This allows agricultural operators to gain access to farmable land earlier in 

the years, additionally it allows them the ability to improve the yield or crops.  

While the planning practice protects Ontario’s agriculture community, the process of 

planning is typically initiated only when there is a shift in land use. For example, a 

planning change would occur when a subdivision application has occurred in an 

agricultural area, or when changes to the landscape bring forward a new or modified 

land use. This allows for inputs from neighboring land owners, and professionals such 

as engineers, planners, biologists or hydrologists. However, what is occurring through 

the intensification of farming is an allowance for modifications to the rural landscape, 

which are regulated and governed by means other than planning; this happens through 

a regulation network of acts and regulations which govern water management. 
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3.6 Synopsis of Drainage in Ontario 

Ontario, as a Canadian province, is part of the Commonwealth and therefore, the 

historic implementation of British law continues to be the foundation in which legal rights 

and laws are based. This extends to the laws and regulations regarding water 

management, and the way in which water rights and drainage are implemented.  

There are many laws and legal provisions, such as the Drainage Act (2018), 

Conservation Authorities Act (2019), Lakes and River Improvement Act (2017), which 

govern the drainage of water and the ability of preventing, stopping and altering flows. 

Historically, surface flow or drainage had no right of passage unless it was accessible 

by a watercourse (e.g., stream or river) or some form of channel. Where there is a 

natural watercourse involved, water within this course has free “right of passage;” this 

means it can flow uninterrupted and without disruption (Irwin, 1989). There are 

exceptions to this rule, however, such as the creation of dams which impede the natural 

flow of water. These projects which impound the water such as in the creation of a dam 

are required to follow a specific set of circumstances, provisions, and laws; and it is not 

within the right of a landowner to arbitrarily or without legal authority stop or impound 

the water flowing through a natural watercourse. There are several reasons for this, but 

primarily it is since the stoppage of water within a watercourse could negatively affect 

an upstream or downstream landowner, since the normal flow of water is prevented. 

This is however, not the case for surface flow or surface drainage. 

Surface flow or surface drainage is when water is able to run over the land through an 

undefined channel; this is also referred to as sheet flow. When water flows in this 
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manner, it generally does not flow for a long enough period of time to create a defined 

channel or watercourse, and therefore, the flow is not necessarily defined. Legally, this 

water has no right of passage as it moves over the landscape, and as the Ontario 

Ministry of Agriculture, Food and Rural Affairs (OMAFRA) Drainage Fact Sheet citation 

states: 

The sending land can choose to send or not send water, and the receiving land 

can receive or not receive water.xiv  

This common law allows landholders to block, alter, or modify the way in which water 

moves to or from their property. When it comes to water management, lack of 

consideration for one’s neighbours can lead to many problems and conflict.  

To avoid interpersonal conflict and the legal resources these conflicts could consume, 

and to be able to settle inevitable disputes, there is a need to regulate water at a 

provincial level. Therefore, Ontario created the Drainage Act (2018), which provides the 

ability to manage water at a watershed level. The Drainage Act (2018) is primarily an 

available piece of legislation for creating a legal outlet for drainage tile and water from a 

property with insufficient access to a reliable water outlet; it does not address planning, 

or other intensification requirements and legislation, and does not address modification 

of the landscape (e.g., building houses, roads) which is common through the urban 

application of water management (Irwin, 1989). However, this becomes an issue when 

rural areas start to exhibit modifications similar to those in an urban setting; these 

modifications to the rural landscape can have urban problems like challenges in the 
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runoff, pollution, and erosion. Rural areas are not set up to address these problems as 

the geographic landscape is much larger, and the modifications to the rural areas are 

typically not as extreme as urban areas, especially in the changes to impervious areas 

(e.g, asphalt, concrete, roads, houses). 

In Ontario, stormwater management has evolved over the past half of a century and has 

undergone many changes. Most of the guidance has been provided through the Ministry 

of Environment’s stormwater management guidelines and through supporting 

legislation. The Ministry is the lead agency in Ontario for water management and the 

implementation of water management practices. Water management practices continue 

to improve upon past practices as we develop a better understanding of how water and 

the landscape are interconnected.  

3.6.1 Stormwater Management: Before 1980s  

Before the 1980s, water management occurred through minor system design and 

culvert improvements.  This water management was fairly informal, as were the 

introductory stormwater management ponds created in Ontario since the early 1970s. 

Past water management practices were predominately concerned with existing 

watercourse and drainage features, and did not account for increased water that was a 

result of infrastructure changes and surface coverage; this  contributed water into the 

system faster than had previously occurred. This additional water contributed to larger, 

more increased flooding for downstream areas. (Reference) 
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In Ontario, the flooding from Hurricane Hazel (1954) provided the impetus for the 

enactment of improved practices. Practices and management from Conservation 

Authorities and municipalities such as the installation of dams, regulating development 

in the floodplain and hazard areas and management of water runoff have helped to 

decrease the amount of damage that occurred and furthered formalized stormwater 

management. xv 

3.6.1.1 Stormwater Management: 1980s through 1990s 

During the 1980s and 1990s a more formalized approach to stormwater management 

was used, which addressed additional criteria such as runoff quantity control and 

floodplain management. This allowed water management to address flooding, erosion 

issues, and quantity control. These changes were implemented to prevent flooding, 

mitigate potentially negative impacts on neighboring properties, and manage larger 

storms which were affecting the infrastructure in Ontario. This allowed for urban 

infrastructure and intensification to occur without impacting downstream areas with 

flashy or peak flows that might cause flooding. 

3.6.1.2 Stormwater Management: 1990s through 2000s 

Stormwater management through the 1990s and 2000s saw intensification of the same 

practices built upon in the 1980s; again, this included quantity and flooding and erosion 

control practices maintained with now the addition of water quality management. This 

next iteration of the Ministry of the Environment Stormwater Management Manual 

(2003) saw improvements in the water quality, fisheries issues, base flow, and sediment 
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and erosion control. Addressing water quality was a significant step for water 

management in Ontario, as it allowed for the protection and management of fisheries 

and other habitat components of a watercourse; this was an explicit inclusion of the 

protection of non-infrastructure components.  

3.6.1.3 Stormwater Management: 2000s through Current 

Considering the current stormwater management approach, items such as fluvial 

geomorphology process, which evaluates water’s impacts on streams, groundwater 

infiltration, climate change, and water budget, also started to be discussed in 

stormwater management reports. Changes to a more integrated water management 

strategy allowed for a higher degree of control over water management, which was 

primarily being done on the urban landscape through the implementation of 

environmental compliance approvals and permitting from the Ministry of the 

Environment. The environmental compliance approvals allow for the discharge of 

contaminants into the surrounding environment through a permitting process. These 

permits typically require the applicant to minimize risk, such as controlling for 

temperature changes or removing particulates which may exceed background or safety 

levels.   

3.6.2 Gaps in Water Management 

While the urban section of the water management was evolving over the decades, the 

legislative and practice of managing water in rural areas had been reliant on the 

Drainage Act (2018); this provided for management of water primarily in rural and 
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Northern Ontario where populations are sparse and agriculture or land management is 

the primary source of income. The way by which water moved off the land in rural areas 

remains substantially unchanged from the initial implementation goals, which were to 

provide drainage and outlet for agricultural lands, while additional legislation managed 

the nutrients, such as phosphorus and nitrogen, and the process by which nutrients 

were contributed to the waterways.  

 

Figure 5 - Evolution of Stormwater Management in Ontario based on Urban Drainage
xvi
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The information provided above is an outline of the evolution of stormwater in Ontario 

as discussed in the previous points. These points show the consideration of new or 

additional criteria that was established as stormwater evolved from the 1980s through 

the current management structure. Each of these maintains the existing requirements of 

the previous years and builds off of them to create a more holistic management of 

stormwater.  

3.6.3 Rural Drainage and Stormwater Management 

In the rural setting, Ontario agricultural landowners rely on the Drainage Act (2018) for 

regulations regarding the outlet and management of water on their property, and more 

specifically operations such as tile drainage or field drainage. The Drainage Act (2018) 

is primarily responsible for providing an adequate (i.e., legal) outlet for tile drainage and 

a shared drainage function between landowners. Shared drainage allows multiple, 

neighboring landowners to have water drainage via tiles, where drainage would 

otherwise only be available through infiltration of water into the ground, runoff, or 

evaporation.  

What the Drainage Act (2018) lacks however, is the ability to address water quality and 

functions of stormwater management; this would normally occur through a 

comprehensive stormwater management plan. Tile drainage is associated with the 

collection of water, and with gathering and distributing this resource within the system; 

however, as stated, the treatment of water is missing from the Drainage Act (2018). The 

lack of additional regulation regarding water quality and quantity creates a divergence in 
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water management between urban and rural areas, and creates a gap in the 

management of water in Ontario as a whole.  

4 Ontario Water Management Legislation Review  

Ontario’s regulatory control of water is governed by multiple pieces of legislation, which 

is stipulated for water or activity contributing to the way in which water is used. As 

previously discussed, stormwater management has evolved over the years to deal with 

first water quantity control, then water quality control and now with groundwater 

recharge. These changes are influenced by landscape changes, and understanding of 

water management, and subsequently by supporting legislation. Where the majority of 

the change are focused around urban stormwater management, rural water 

management has been primarily unchanged; the rate of change with the urban 

environment may be much more pronounced than the rural areas. Discussed in this 

section are some of the applicable legislative tools used for managing water, particularly 

how water management differs between rural and urban areas.  

4.1 Planning Act 

In Ontario, the management of land use is governed by the Planning Act (2005). The 

passing of acts by Parliament allows for the Lieutenant-Governor to establish 

regulations which provide more specific guidance on the implementation of acts. 

Currently, the 2014 PPS is the most current version of the Planning Act (2005). This 

statement guides land use decision and management from the values and interests of 

the provincial government. It is important to note that only when applications are made 
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concerning changes to land use under the PPS, that the Act comes into effect; the 

document provides a comprehensive vision and direction for land use in Ontario.  

In the PPS, Section 1.6 “Infrastructure and Public Service Facilities” outlines the specific 

direction on the management of sewage, water, and stormwater. This following 

selection of the PPS, focusing on stormwater, states: 

Section 1.6.6.7 planning for stormwater shall: 
A. minimize, or, where possible, prevent increases in contaminant 

loads; 
B. Minimize change in Water balance and erosion; 
C. Not increase risks to human health and safety and property 

damage; 
D. Maximize the extent and function of vegetation and pervious 

surfaces; 
E. Promote stormwater management best practices, including 

stormwater attenuation and re-use, and low impact development. 
(PPS 2014) 
 

These high-level comments provide direction to individuals and municipalities when 

considering changes to the landscape, especially as it relates to the creation of 

stormwater management infrastructure.  

Guidance related to agriculture is also a significant portion of the PPS; specific provision 

and direction are explicitly applied to agriculture and long-term sustaining resources. 

Section 2.3 of the PPS, under the Management of Resources, notes agriculture 

specifically, with some of the most persuasive messages and comments related to 

agriculture are as follows: 

2.3.1 Prime Agricultural Areas shall be protected for long-term use for agriculture 
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Section 2.3.3.2: “In prime agricultural areas, all types, sizes and intensities of 
agriculture uses and normal farming practices shall be promoted and protected in 
accordance with provincial standards.” 

From this statement it is apparent that the protection of agriculture and normal farming 

practices is a priority for the province, as is the protection of water. Both are mentioned 

and discussed throughout the PPS, with water also having a section under 2.2. Under 

Section 2.2 of the PPS, the first section 2.2.1 states “Planning Authorities shall protect, 

improve and restore the quality and quantity of water.” The importance of water is 

highlighted through the policy document as the literature uses the reference to water 

approximately 80 times. As agriculture is an important use of land in rural areas, its 

practices must be considered as they relate to water management, just as water 

management practices must consider agriculture; the two go hand in hand.    

One section in which water has been included in the document, but was previously 

omitted in earlier version of the statement, has been the inclusion of water as a 

measure of sub-watershed scales and ecologically meaningful scales. While the 

ecologically meaningful scale has significance, the reference also includes the 

measures of impacts to a watershed as a cumulative effect. This is important as the 

cumulative impact evaluation can be measured in several different matrices. 

Additionally, cumulative impacts to the watershed are not limited to political boundaries, 

and these effects occur in both rural and urban areas.  

4.2 Farm Practices Protection Act 

The Farming and Food Production Protection Act (2017) is primarily responsible for 

allowing normal farming operations to continue unhindered by bylaws or policies. This 
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Act allows for complaints and concerns to be raised to a Normal Farm Practices Board 

which then evaluates the operation and considered if the operation is functioning as a 

normal farming practice or is contrary to a normal farm practice. This Board is 

commonly made up of agricultural operators as well as lawyers with experts in different 

professions of agriculture being brought in to testify with respect to a farm practice. The 

Act is intended to prevent Bylaw’s or local policy from interfering with normal farming 

operations. An example of this is the cosmetic pesticide prohibition which prohibits 

urban property owners from applying cosmetic pesticide while allowing farming 

operations to apply pesticide through a licensed pesticide individual to maintain healthy 

crop yields. Water’s role in the normal farm practice legislation is limited directly, but 

indirectly farming activities with respect to operation of a farm’s reliance on water for 

agricultural husbandry and crop production allow exemption from other pieces of 

legislative requirements.  

4.3 Environmental Assessment Act 

The Environmental Assessment Act (2010) is implemented to protect, conservation and 

wise management of Ontario’s environment. Provisions in the Act allow for public 

bodies, Municipalities, businesses or other organizations and individuals who may be 

seeking to engage in an activity which may impact the surrounding environment. 

Common examples of these are Municipalities which engage in Environmental 

Assessments (EA) when installing or completing new infrastructure improvements or 

upgrades or replacement of existing infrastructure. When considering Stormwater 

Management in Ontario this process is the most common way in which stormwater 
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infrastructure is approved and evaluated. This allows for the public to also comment on 

infrastructure and EA’s as they are required to be posted through the Environmental Bill 

of Rights (EBR) when the project falls within a certain criteria. Generally, projects which 

are of a certain size and impact an area are required to be consulted on. Smaller 

projects which may be valued as less and generally deemed as maintenance receive an 

exemption from the public consolation process.  

4.4 Conservation Authorities Act 

The Conservation Authorities Act (2019) is legislation which is provided through the 

Ministry of Natural Resources and Forestry, for the role and function of Conservation 

Authorities (CAs) across the Province. Conservation Authorities are watershed agencies 

and therefore the designated responsibility for managing or and regulating water within 

a watershed. For stormwater management, the Act focuses on five specific tests and 

whether or not development interferes with one of the tests: Flooding, Erosion, 

Pollution, Conservation of Land, and Dynamic Beaches. These five tests require the 

evaluation of permission where the Conservations Authorities regulation applies. In 

managing stormwater and the construction of stormwater management in Ontario, the 

Conservation Authority may apply or recommend certain water quality and quantity 

targets depending on the feature of interest. Conservation Authorities within Ontario 

also have the designated planning authority on all-Natural Hazards and providing 

comments on planning applications to Municipalities on planning application decisions. 

This makes Conservation Authorities both a permitting authority under the Regulation 

and planning commenting body through the provincial planning process.  
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4.5  Municipal Act 

Through the Municipal Act (2019) the primary relationship between the water use and 

activity is the ability for the Municipality to fund or collect fees to manage or maintain 

local servicing and infrastructure. This allows the Municipality for budgeting and finance 

accordingly to ensure that the Municipal system maintains long-term function and uses 

and that future cost can be financed as opposed to one-time payout or investments. 

This may be done through all users of the system, or specific users within a specified 

area, or through the implementation of development charges. Section 96 in the 

Municipal Act (2019) relates to Drainage and Flood Control, in it, it allows the 

Municipality to undertake works this has to do primarily with the management of the 

Municipality to undertake works to control flooding once a problem has been 

highlighted. Additional Section 142 - 5 (g) has an exemption of filling and grading when 

works are being completed under the Drainage Act (2018).  

The Municipal Act (2019) does not have a significant regulatory or design role in 

Stormwater Management and instead focuses on the funding and financial development 

of stormwater, as the system is intended to be self-funded. One of the challenges in 

managing the funding allowances is the difficulty in forecasting and applying appropriate 

fees to projects and future projections. Additionally, the aging infrastructure has difficulty 

in managing unexpected events or occurrences and therefore potential depletion of 

financial resources or having underfunded Municipal stormwater systems is common. 

As noted, the Municipal Act (2019) is intended to act as an administrative document to 

allow a Municipality to function and undertake works within its boundaries and primarily 
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it is not used to cost share or pay for drainage in agriculture as this would be addressed 

through the Drainage Act (2018).  

4.6 Lakes and Rivers Improvement Act 

The Lakes and River Improvement Act (2017) focuses primarily on management of 

waterways and the control of them. This falls to Dam operators or individuals who are 

looking at completing work on crown (Provincially owned) land. Requirements of this act 

mean that the individual who is applying for works under the Lakes and River 

Improvement Act (2017) are required to receive permits from the Ministry of Natural 

Resources and Forestry. This Act is primarily regulatory and permitting focused, where 

evaluation of the use under the Act is required to evaluate the potential impact on the 

upstream and downstream landowners.  

4.7 Environmental Protection Act 

The Environmental Protection Act (2019) is the primary piece of legislation responsible 

for the control of pollution and ensuring that the release and management of pollutants 

do not cause a detrimental impact on adjacent land uses and the natural environment. 

In Ontario, the primary guide for water pollution is the Ontario Drinking Water Standards 

and Guidelines (Ontario, 2006). Addressing the area of stormwater runoff the primary 

source design and consideration of quality runoff control are the MOECC Stormwater 

Management Guidelines 2003. These guidelines are mentioned throughout the 

document; however, an example can be found under Figure 6. 
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Figure 6 – Water Quality Requirements based on Receiving Waters
xvii

 

  

This table guides the practitioners who are looking at the receiving surface water feature 

to ensure that they are appropriately designing the structure and water controls to meet 

the receiver requirements.  

One of the challenges of this approach is that water or control of water is typically 

managed at the end of pipe source as opposed to being managed on a small site by 

site basis. Non-point source pollution is difficult to manage or sample as these may be 

trace or non-measurable runoff or contributions which cannot be measured or managed 

to determine if there is an infraction of the EPA. 



 

 

42 

 

4.8 Lake Simcoe Protection Act 

The Lake Simcoe Protection Act (2018) applies to the basin (drainage area) 

surrounding Lake Simcoe. The intent of the Act is to manage Phosphorus levels within 

Lake Simcoe watershed as levels of phosphorus were becoming elevated and the lake 

was beginning to show signs of enrichment where plant growth was elevating beyond a 

healthy lake level. This Act impacts features which drain into the Lake and therefore 

features such as drains or Municipal infrastructure may be impacted.  

4.9 Great Lake Protection Act 

The Great Lakes Protection Act (2015) encompasses all activities and areas which an 

impact on the contributing forces may have which affect the Great Lakes. Multiple 

parties have expressed endorsement of the Great Lakes Protection Act (2015); 

however, concerns have been raised about the implementation of the Act and the 

approach it takes which may affect other pieces or legislation.  

The Great Lakes Protection Act (2015) is comprised of seven parts; Part 1 – Purpose 

and Interpretation; Part II – Great Lakes Guardian Council; Part III – Ontario’s Great 

Lakes Strategy; Part IV – Ontario’s Great Lakes Strategy; Part V – Proposals for 

Initiatives; Part VI – Initiatives; and Part VII – Miscellaneous. Without completing a 

policy review, the information provided subsequently is not intended to provide a policy 

review but is intended to highlight the purpose, goals, and implementation of the Act.  

Part 1 is the Purpose and Interpretation. The purpose is high level and provides some 

significant statements.  
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Purpose 

1. To protect and restore the ecological health of the Great Lakes 

2. To create opportunities for individuals and communities to be involved in 

the protection and restoration of the ecological health of the Great Lakes-

St. Lawrence River Basin.xviii 

These two points have been acknowledged as strong progressive goals; however, the 

implementation of these is a monumental challenge. One of the critical points in these 

points is the use of the word Basin. While the purpose ultimately ends at the source-

receiver which is the Great Lakes, the implementation extends to the individuals and 

communities within the Great Lakes and St. Lawrence River Basin. This is also 

highlighted in the Interpretation Section which is outlined in Appendix A.  

One of the sections within the Great Lakes Protection Act (2015) which addresses the 

management component of the Act is the implementation of the Great Lakes Guardians’ 

Council. Administratively the Councils are required to:  

1. Identify priorities for actions to achieve the purposes of this Act; 

2. Identify, in respect of project to achieve the purposes of this Act, potential 

funding measures and partnerships;  

3. Facilitate information sharing to achieve the purposes of this Act; and 

4. Give the Minister an opportunity to obtain input from individuals 

participating in meetings of the Council through discussion of any matters 

relating to the purposes of this Act, including,  

5. The establishment of targets under Part IV,  

6. The criteria the Minister may use to select and prioritize the geographic 

areas for which proposals for initiatives will be developed, 

7. The development for initiative under Part V 
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8. The development and implementation of interjurisdictional agreements in 

respect of the protection or restoration of the ecological health of the Great 

Lakes-St. Lawrence River Basin 

These eight management requirements provide flexibility and direction to a group of 

individuals and parties which make up drainage basins of the Great Lakes. The next 

section of the Act looks at the specific Great Lakes Strategy. This section is 

fundamental to the management and implantation of management measures when 

considering tools for changes and alterations within the Great Lakes Basin. These can 

be found in Appendix B and highlight that cumulative impacts are occurring; however, 

the concern can be raised that cumulative impacts can also apply broad scale and to a 

significant number of resources. As an outcome of most Acts is the implementation of 

regulations. These regulations are usually more specific and provide for enforcement of 

Acts. An example is the Conservation Authorities Act (2019) and subsequently the 

Regulations which apply, apply to individuals Conservation Authorities, these 

regulations allow for specific policies to apply to geographical areas. Additionally, 

application of the Great Lakes Protection Act (2015) in a rural and urban context 

provides unique challenges as all areas contribute to the drainage and nutrient loading 

of the Great Lakes. Therefore, management of water to the Great Lakes will become 

critical in meeting the objectives and targets of the Act.  

4.10 Clean Water Act 

The Clean Water Act (2017) is focused on the management and protection of urban 

drinking water system. The Act requires the completion of a Source Protection Plan 

which is a technical document and identifies reaches and groundwater or surface water 
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catchment areas depending on the type of water supply. The plan also identifies threats 

which may have a potential impact on the water supplies and through the Act and 

Regulation provides management tools to protect against negative impacts to water 

bodies and water sources.   

4.11 Ontario Water Resources Act 

The Ontario Water Resources Act (OWRA) (2019) is one of the more relevant pieces of 

legislation for the management of Stormwater as it represents the main regulatory tool 

for enforcement of stormwater controls. Its use has been in place since the 1950s and 

applied to both groundwater and surface water. General provisions of the Act regulate 

for prohibit discharge of a hazardous pollutant in or near water features (Section 30); 

Regulates the discharge of sewage (Section 31); allows for the protection of sources of 

public water supply (Section 33); requires approval for water works (Section 52); 

Regulates water takings in excess of 50,000 litres a day (Section 34); a number of 

provisions for fines and orders or administrative require.  

In an urban stormwater management approach, the requirements for an urban 

stormwater pond or control system to receive approval under the Water Resources Act 

as a provision for the control of water quantity (Section 34) and the management of 

Water quality under Section 31 and Section 53. The approval process allows for review 

and management of stormwater coming off urban drainage features to be managed and 

controlled.  
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What one of the activities the OWRA exempts from the approval process is the 

Drainage Act (2018). Section 53 (6) d, states: “to a drainage works under the Drainage 

Act (2018) or a sewage works where the main purpose of the works is to drain land for 

agriculture activity; “Therefore drainage works under the Drainage Act (2018) do not 

require management of quality for pollutants as would other projects under the OWRA. 

The inclusion of the exemption for agriculture can be interpreted both as a benefit and 

as a gap. It should be noted that the actual construction of the drain has little impact on 

the release of pollutants and that the agricultural practices which are associated and 

adjacent to the drainage works is the primary source of pollutants. 

4.12 Drainage Act  

Within Ontario, the common law principle applied to drainage is such that no landowner 

must send or may choose not to send their water to the topographically lower 

landowner, and no landowner must receive and may choose not to receive water being 

supplied from the topographically higher neighbor.  The exemption to this where the 

water is within the banks of a defined watercourse and therefore is considered to have a 

right of drainage. The issue raised, is that farm properties may not have access to farm 

drainage, and therefore to be a productive farm a farm operation must have access to 

drainage. (Fraser, 2001) Therefore the creation and institution of the Drainage Act 

(2018) are significant for the productivity of the farming operation. The importance of the 

Drainage Act (2018) is that it allows for an adequate outlet for an individual’s field tiles, 

field tiles are important for farm drainage as they provide for faster drying of the land, 

and allow farmers to access more quickly. (Fraser, 2001). This allows for a legal means 
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by which the creation of an “artificial” watercourse such that the provisions applied to 

common law drainage for watercourses may be applied to agriculture drainage. The 

unique aspects of the Drainage Act (2018) are that it is primarily used to allow for farm 

drainage, and not consistently used in an urban setting as the Drainage Act (2018) as 

this is completed by the Municipal Act (2019). However, the Drainage Act (2018) does 

not necessarily specify the context in which it can be utilized and instead allows for a 

variety of drain construction and water management. The Act reads: 

“drainage works” includes a drain constructed by any means, including the improving 

of a natural watercourse, and includes works necessary to regulate the water table or 

water level within or on any lands or to regulate the level of the waters of a drain, 

reservoir, lake or pond, and includes a dam, embankment, wall, protective works or 

any combination thereof;
xix

 

When discussion the Drainage Act (2018) and looking at the implementation of the Act, 

it is important to note that the legislation does not limit the installer or designer from a 

method or means of installation, instead those limiting factors are other means such as 

cost, grants or space.  

In the Drainage Act (2018) there are three/four primary individuals who are responsible 

for progressing a drain application. These are: the Landowner(s) (or in certain instances 

the Road Superintendent); the Drainage Superintendent and the Drain Engineer.  

The Landowner(s) or Road Superintendent is primarily responsible for starting the 

drainage application. Road Superintendents (Section 69) have the ability to request a 

drain to provide drainage for a road. Therefore their request is fairly specific. 
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Landowner(s) are responsible for starting the drainage application and creating the 

initial “petition” (Section 4) 

One the petition is validated a Drainage Engineer is commissioned or retained to 

assess the drainage needs and survey the watershed community (Section 11). The 

engineer will then assess the slope, profile, existing drainage conditions and provide a 

report which is provided to the landowners and eventually adopted as a Municipal By-

law.  

The Drainage Superintendent (Section 93) is then responsible for maintaining and 

responding to drainage concerns as they relate to existing drains and in essence 

working with the landowner to keep them in good working order. These are individuals 

who interact consistently through the ongoing maintenance and evaluation of the drain. 

Opportunities exist for them to provide feedback to the Engineers and landowners with 

respect to works and operations.  

4.13 Tile Drain Act  

The Tile Drain Act (2015) is responsible for the management of tile drains on 

individual’s properties where the individual requires a loan from a Municipality to install 

such drains. Only individuals who are licensed under the Tile Drain Act (2015) are 

qualified to install drains. This involves the industry being a self managed and regulated 

industry as only individuals qualified are completing works and it remains the best 

interest of the operators to keep in good standing while limiting individuals who can 

install tile drainage. This may also be an option for exploring future implementation of 
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rural stormwater management as the implementation group is selective to only those 

who are licensed.  

5 Stormwater Management in Ontario 

5.1 Ontario Management of Stormwater 

Urban areas in Ontario have been regulating Stormwater since the approximately the 

1970s first for water quantity then subsequently for water quality. As management of the 

excess stormwater has been formalized through a permitting system this has allowed 

for control in water management which historically did not exist under unregulated 

development conditions. Control and regulation of stormwater create the means by 

which urban water runoff is regulated, controlled and monitored which allows for 

intensification of urban development which was historically not feasible or would 

contribute to downstream impacts such as water quality impairments (Temperature 

increase, sediment loading or contaminants such as oil and grit). As the population base 

increases as do intensities and the  funding towards the management of urban water 

management becomes are more intense such as specific departments within cities or 

areas where monitoring and maintenance of stormwater are a function of the 

department or specific individuals within the departments. Urban areas due to the tax 

base and intensity have the opportunity and responsibility to ensure that development 

continues to function, the challenge being is that rural Ontario while going through a 

shift in population and farming practices are still utilizing the current practices of utilizing 

the Drainage Act (2018) and tile drainage.  
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Rural areas have not normally implemented formal stormwater management controls 

like that of the urban areas other than through the process of agricultural drainage 

completed through tile drainage and the Drainage Act (2018) which provides drainage 

for farming and agricultural practices. Part of the drive in urban areas to manage 

stormwater was the impacts occurring on the watercourses which received stormwater, 

and it identified that flooding impacted these areas and further as populations increased 

as did the understanding of water management it was recognized that the modifications 

to aquatic life and impairments were occurring. These could have been increased 

temperatures of watercourse which removed native fish such as trout or pike which are 

cold or cool water species and supported more non-native or warm water species such 

as carp or bass. While the urban and rural drainage management is occurring 

separately, the impacting watercourse are still bearing the impacts of erosion, pollution 

and other impairments which caused the degradation of the receivers, in the case of 

Ontario these receivers are the Great Lakes. The challenge being is that watercourses 

and lakes are a shared resource not just segregated between urban and rural but 

shared within a watershed.  

Urban environments use stormwater management ponds and other engineered means 

to manage runoff from impervious areas and to treat for both quality and quantity. To 

treat for residential, industrial or commercial effluent the use of sewage treatment plants 

to manage and treat discharge which would otherwise discharge directly into lakes and 

rivers unregulated and without some level of quality improvement. While these 

approaches are not perfect and have flaws such as unregulated flow, bypasses and 
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increased levels of hormones or drugs, they do provide some measure of control. This 

level of Control is managed by the Ministry of Conservation and Parks (MECP).  

Placed in a rural context, the use of septic systems manages for residential effluent 

discharge where containments from the household are contained within a septic 

chamber and the weeping tile bed provides for water quality improvements (removal of 

pathogens) prior to the water being returned to the ground. Management of septic 

system falls under the building code and requirements through the Clean Water Act as 

a legislative tool to ensure proper treatment of waste has occurred in rural residential 

uses or rural industries. Rural waste created from farms as part of agricultural 

production from livestock effluent is commonly  applied to agricultural areas like fields to 

enhance the soil characteristics (ie. Organics, nitrogen, phosphorus) management and 

application of the effluent is guided by regulations such as the Nutrient Management 

Act. When these nutrients both from an urban and rural source end up in a receiving 

water body either treated fully, partly or not at all they can have impacts to the features, 

some improvements such as increase crop yield and increased plant growth, however, 

in areas where this type of growth is not an improvement such as watercourse these 

enrichments may be impairments.  

In an agricultural context, Agricultural drainage and water management is regulated 

under the Drainage Act (2018) and is primarily for adequate or “legal outlet” of field tiles 

and drainage systems The Drainage Act (2018) does not treat for water quality and with 

a limited treatment of water quantity through the control of orifice size and typically it is 

constricted by the maximum grant available from OMAFRA. It should be acknowledge 
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that the Drainage Act (2018) itself is not a land use and does not contribute to the 

impairment of water quality or quantity, but what it allows is the onsite uses to provide 

access to a drainage feature or water body and convey those impairments in a 

consolidated fashion to a drainage system. Where urban development may control both 

the quantity and quality and the receiving water body would have a specific criteria 

associated with the upstream land uses, the Drainage Act (2018) does not regulate or 

management the upstream uses and instead provides access.  

5.2 Stormwater and Non-Point Source Pollution 

As highlighted previously Stormwater in Ontario has evolved as a result of impervious 

cover (asphalt, pavement, houses) and a developed understanding of the excess 

amount of water runoff to receiving water body locations. Historically, stormwater since 

the 1970s was managed for excess water relating to flooding and attempting to mitigate 

damage (Alamgir, 2011). The emphasis on water quality controls was implemented in 

the 1990s where a more understood framework was gained in aquatic and human 

health. This additional emphasis on water quality looked at new information and an 

understanding about what pollutants and excess nutrients were we adding to our natural 

water ways systems from our neighborhoods, roads and development. Oil, dirt, debris, 

excess nitrogen, excess phosphorus, temperatures, salts (during winter application), 

erosion, and chemicals such as herbicides and pesticides are all excess 

material/additives which contribute to the degradation of aquatic or natural life in an 

urban setting under the public influence (Ontario, 2003). Literature completed by 

Carolyn M. Johns (Johns, 2000), through her Thesis Paper, presents information as it 
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relates specifically to urban stormwater management and the control for Non-Point 

Source Pollution relates to small contributions of containments building up to create a 

larger measurable contaminant load in a system. Through urbanization and regulatory 

management, we have created a system or controls for non-point source pollution 

through point source control specific for the urban environment (Johns, 2000). Where 

this remains a gap is in the management of non-point source in rural areas.  

5.3 Stormwater Design 

Ontario’s 2003 Stormwater Management Manual emphasizes three stages of 

stormwater management; lot-level control, conveyance controls and subsequently end-

of-pipe controls (Bradford). 0sUrban Stormwater quantity is managed where return 

period flood control is not required, erosion control is required and where the storage 

volume is 25 mm over 48 hours and the need for erosion control on a river system is 

required. Stormwater Management in an urban setting is managed for design storms of 

1:2 years through 1:100 years with the 22mm 4-hour Chicago Storm can be stored and 

release over a 24 hour period for erosion control (MOE, 2003); alternative design 

criteria can be set depending on location storm event and subject to Ministry of 

Environment and Climate Change, local Municipality and Conservation Authority 

approval. Urban Stormwater is typically evaluated through a method of modeling, where 

numerical storm events are input into a defined model (common examples are Rational 

Method, MIDUS, SWMHYMO) these models then take a localized storm from a 

geographic area and apply flow criteria. This allows for sizing of stormwater ponds, 

infrastructure such as pipes and lot level controls.  
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5.4 Urban Stormwater Modeling 

Urban Stormwater Management modeling is a means of Engineering where values 

based on historical rainfall events or past practices allow the user to input design criteria 

into a computer model and produce a flow. As mentioned above there are a number of 

different computer models that allow for the evaluation of stormwater.  

These models allow the user to break up the flows into sub-catchments and allow the 

user to apply different types of stormwater management criteria based on intensity 

guidelines, land use and geographic limitations. While modeling is a very important part 

of Stormwater Management design and planning, this thesis does not cover or address 

the modeling in urban stormwater systems other than to acknowledge that it is an 

Engineered practice and completed through the Engineering discipline to meet the legal 

requirements of evaluating development under pre and post-conditions for the flow of 

water. This thesis instead focuses on the use of a model to incorporate the three 

different water management locations such as onsite, conveyance and end of pipe 

controls.  

5.5 Onsite-Lot Level Control 

Onsite or lot level controls manage water within the parcel or property prior to any 

excess leaving the property into the conveyance system. Engineers who are designing 

for lot level controls may implement multiple different techniques to manage or retain 

water on the property. Larger properties might utilize their own stormwater management 

ponds, while smaller parcels may utilize roof retention on green (vegetated) roofs or flat 

roofs as a means of retaining water and allowing for slow release through eaves trough 
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or evaporation. Other means such as below ground systems to capture water for future 

irrigation or for fire suppression systems are other ways in which water is retained on a 

parcel. These techniques allow water to be captured on a property and managed for its 

own uses which assists in minimizing sizes in conveyance controls and end of pipe 

areas. Additionally, water is not leaving the site and that the contaminants whether that 

is temperature, phosphorus or sediment are being retained and treated on site. Other 

means of managing nutrient and chemical runoff have also been implemented in 

Ontario in 2009 introduced the Cosmetic pesticide ban which prohibits that application 

of pesticides for creating ascetically desirable area. The introduction of the Ontario 

Regulation 63/09 under the Pesticides Act is the governing piece of legislation which 

prohibits the application of pesticides for cosmetic use on all lawns, vegetable and 

ornamental gardens, patios, driveways, cemeteries, and in parks and schoolyards.  This 

was considered a significant step in reducing pesticide runoff in the stormwater 

management system and to natural systems, especially within an urban setting. The 

use of Engineering and regulatory management tools helps to assist in reducing 

pollutants and try’s to minimize impacts on the natural system.  

5.6 Conveyance Controls 

Conveyance management is the method by which water is managed leaving a site to an 

end of pipe treatment area. Conveyance Controls in the urban setting are things like 

stormwater management pipes, roads and backyard swales. Conveyance systems also 

generate their own water runoff as well. These are still designed by and Engineer but 

managed through land use stipulations under the Planning Act (2005) for the inclusion 
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of easements and easements to allow for drainage, and the Municipal Act (2019) for the 

funding and long-term management of the conveyance controls and end of pipe 

treatment. There are conveyance techniques to try to slow water down such as limiting 

grading or inclusion of different surface types, but they can also require treatment as 

conveyance controls are typically multi-functional such as roads, paths or backyard 

swales. Therefore operational or program management may be required to reduces 

impacts such salt inputs to roads or sidewalks and therefore benefit from programs like 

the “Smart about Salt”xx or equivalent. Conveyance controls also may have things like 

small impoundments (rock check dams or berms) or grassed waterways which provide 

a roughness coefficient, especially when introducing Low Impact Development (LID) 

design considerations these LID methods are becoming increasingly popular both for 

water quality benefits and water quantity and used frequently to help address runoff and 

removal of sediment and excess nutrients from runoff water. The problem with 

conveyance controls is that they are not designed to  retain and storage options are 

limited. Instead the focus of conveyance systems is that the removal of particles or 

contaminants which are carried in the water off-site. The important part of conveyance 

controls is that they form part of a treatment-train in water management and function as 

an intended purpose.  

5.7 End-of-Pipe Treatments 

In the urban setting, end of pipe treatment is a probably the most common technique for 

managing quality control for stormwater. End-of-Pipe (EoP) is the last point in which 

water can be treated prior to it being released into the natural environment and the last 
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point for treatment of the water and removal of contaminants. The End-of-Pipe is one of 

the most concentrated (require the most effort) methods of managing stormwater and 

removal of containment. Water which enters the EoP comes from runoff in part from the 

conveyance system and potentially from the lot level discharge. Part of the reason is 

cost, and that desire to maximize the amount of growth and development on a subject 

site reduces large items like conveyance controls or minimize lot level controls. 

Therefore the EoP is an area in which contaminants gather and accumulate which also 

benefits the system subject to proper management. Proper management of stormwater 

ponds is critical as contaminants build up there is a point in which management or 

mechanical removal of those contaminants is required to take place. Most commonly, a 

stormwater management pond is used to collect the runoff in water cells known as a 

forebay, permanent pool or dry pond area. The water cells especially the forebay 

require maintenance and cleanouts on occasion which can be costly. Therefore, 

inclusion of “Oil-and-Grit separators” which partially reduce the amount of Oils and 

Debris (or grit) entering the sediment pond are included in part of the treatment train. 

This type of treatment is called enhanced treatment or pretreatment and it assists in the 

management larger debris as well as minimizing cleanout of the stormwater 

management ponds as cleanouts can occur of the oil and grit separators on a more 

regular and controlled basis.  

5.8 Groundwater 

Stormwater and groundwater interface has been an understood gap in the formalization 

of stormwater management in Ontario for some time. While change in impervious cover 
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limits has a direct impact on groundwater as the receiving surface area can no longer 

accept groundwater from those impervious areas, this paper does not cover off or fully 

explore the relationship between Stormwater management and groundwater inputs or 

go into the different management approaches to encourage groundwater infiltration and 

groundwater recharge. Stormwater management and urbanization does have an impact 

on groundwater, and groundwater plays a very important role, especially in the 

contribution it makes to base flow of a watercourse (minimum flow conditions). Changes 

in the urban environment and the creation of impervious areas where water is now 

leaving the site instead of infiltrating or being slowed down on the original surface 

creates modifications to the groundwater levels. This is highlighted and focused in the 

Low Impact Development work specifically the Low Impact Development Guideline 

which has been developed by the Toronto Region Conservation Authority and Credit 

Valley Conservation Authority.  

In an agricultural context, the modifications of the surface are not being occurring 

through impervious cover. There are modifications of the ground through the installation 

of field tiles which assist in managing water, but the water still enters the ground and is 

directed towards the field tiles. Management of a field tile system may allow for 

groundwater recharge opportunities and for water to be managed on lot level basis 

without it entering the drainage system.  

5.9 Low Impact Development (LID) 

Low Impact Development (LID) is a relatively new (Since early 2000s) means of 

stormwater management. It still holds the same principles as typically Stormwater 
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management (Lot Level Control, Conveyance Control, and End of Pipe).However, with 

Low Impact Development, the emphasis is placed on groundwater infiltration, lot level 

and conveyance controls with end of pipe being the last practical or acceptable 

approach. LID’s approach is to try to minimize the amount of water entering or being 

received by the conveyance control and subsequently the end of pipe and to mimic the 

pre-existing conditions on site as much as possible prior to the development occurring. 

Each stage of the process the emphasis is on holding and reducing runoff. LID 

encourages the design of structures to input the water to the ground similar to that of 

the natural environment (predevelopment condition). One of the challenges with LID is 

that in Ontario we have seasonal frozen conditions for several months of the year; this 

limits the ability for LID to work effectively at introducing water into the ground. Legal 

and financial barriers also exist for the uptake LID in a comprehensive fashion to the 

Municipal Stormwater Management environment.  

5.10 Quantity Control 

Stormwater Management since the 1970s was primarily for flood control and shaving 

(minimizing) the peeks off urban stormwater runoff. When we discuss peaks, this refers 

to a hydrograph as seen in Figure 5. The Hydrograph Peak is when the water 

discharging from the landscape hits the maximum amount of runoff or excess flow to a 

receiving system. These peaks can be accentuated in urban environments as pavement 

or hard surfaces are quick to discharge water and do not allow for infiltration or 

absorption.  
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Figure 7 -Example of a Hydrograph
xxi

 

Shaving the peaks through stormwater management creates a control method whereby 

water is retained on the landscape through a means of control and then released into a 

system over a longer duration period typically by control of the pipe to the receiving 

water body. Quantity control can affect many components of a watercourse, such as 

erosion of sediment, type of flooding event and currently in water recharge of 

groundwater. In erosion control it is required and where the storage volume is 25 mm 

over 48 hours. This allows for release of water into a system which maintains healthy 

(normal) erosion and prevents accelerated erosion which is above the normal. For water 

quantity storage in flood event scenario’s the management and retention of water is 

necessary to ensure that water is not impacting above the normal flooding cycle. 

Stormwater Management in an urban setting are designed for statistically calibrated 

return rate storms of 1:2 years through 1:100 years with the 22mm 4-hour Chicago 

Storm (or alternative local storm) such that water can be stored and release over a 24 
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or 48 hour period for erosion control. Quantity control facilities are designed in 

accordance with the recommendations set out in the MOE Design Guidelines and 

municipal policies or guidelines which are modified periodically.  

In a rural setting OMAFRA does have design guidelines for the management and 

retention of stormwater and runoff in an agricultural setting, these are the OMAFRA 

1986 Design Guidelines. These guidelines provide for the framework for water 

management in an agricultural context utilizing agricultural practices. Management and 

design of structures is completed up to the 1:20 or 1:25-year storm which prescribe the 

statistical return rate of a storm based on numerical statistics for rainfall events. The 

challenge with the guidelines is that they are not a requirement and implementation is 

considered as a voluntary uptake. Many agricultural producers employ these practices 

as the loss of land due to erosion causes impairment and degradation of soil conditions 

if not followed, additionally grant program such as the Drainage Act (2018) grants may 

be tied to the numerical value, therefore exceeding the design standard present 

financially challenging.  

5.11 Gaps of Quantity Control 

One of the challenges of managing water quantity controls is the unknown of climate 

change and how the changing climate will impact the Intensity Duration Frequency (IDF) 

curves and engineering standards which are created to assist with the engineered 

design of stormwater management, specifically water quantity runoff. Changing weather 

patterns due to climate change have shown that more intense and stronger rain fall in 

short-term storms may exceed the design events and the pond or water quantity feature 
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may be overwhelmed.  This is exacerbated by urban coverage area which does not 

allow the water to infiltrate or flow into previous depression areas as the landscape in an 

urban environment is flatter and solid and the design of water direction or conveyance 

controls are intended to allow water to follow at a certain rate.  

The benefit in an agricultural context is that modifications to the rural area are not the 

same approach as the urban. Pavement and solidification of the surface landscape are 

impractical as it would no longer allow for the agricultural practice to continue. Water is 

intercepted and controlled in a more defined approach such as the installation of tile 

drainage and construction of drains. These practices do not modify the landscape in 

such a form that the water no longer has a place to go. Instead water is encouraged to 

be absorbed into the ground as a benefit to crops and agriculture. Additionally, 

agricultural areas are larger and more easily manipulated as there is limited surface 

infrastructure such as buildings or roads to try to avoid. 

5.12 Quality Control 

Quality control in the urban landscape started developed in the 1990s and was formally 

implemented through the updated 1994 Stormwater Management Practices Planning 

and Design Manual (MOE 2003). The benefits of quality control were the desire of the 

need for a healthier natural water system and then need to keep urban pollutants such 

as sand and silt within the formal stormwater areas. The Province along with agency 

partners began to recognize that Stormwater Management in the urban sector could not 

solely focus on the control of quantity and that the impacts on quality also played an 

essential role in the health of the natural environment. Water sediment discharged to 
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streams and watercourses cover fish nesting and rearing areas and impact aquatic 

habitat by adding excess debris. In the urban context, stormwater quality is managed 

through forebay and other smaller sources such as oil and grit separators as well other 

controls. Settling ponds known as forebays are areas where water flows into and then 

slows down to allow the particles to settle out to the bottom which they can then be 

collected later on a regular basis. Additionally, means such as deeper sumps 

(depressions) in stormwater catchment areas allows municipalities or owners to view 

sediment deposits and cleanout on a regular basis.  

Within Ontario, the management of quality is achieved using many of the same 

principles applied to quantity stormwater management (i.e., Lot level controls, 

conveyance control, and end-of-pipe treatment) with emphasis on removal of a specific 

pollutant (or excess criteria). An example of this is the temperature of the water being 

discharged to a surface feature. Ontario has set out a list of pollutants which may 

impact or impair water quality as it relates to human health and drinking water. In 

Ontario, the Aesthetic Objective (AO) for water is 15 degree Celsius, where 

temperatures at or below the 15-degree temperatures would be considered to be 

functional or aesthetically pleasing to the individual using the water. Nationally there is a 

Canadian resource called the “Water Quality Guidelines for Aquatic Health” this is 

reviewed if water is being discharged to a surface water body feature. However, as the 

manual is not produced or adopted by the Province of Ontario it is sometimes not an 

engineering standard which would be a requirement. Functionally, when water is 

contributed to the natural system aquatic or natural health is typically weighted below 
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the threshold for human health; therefore the standards are usually meet for Drinking 

Water. (Ontario Drinking Water Guidelines) 

In a rural setting, sediment is an area which is generally not managed formally and done 

as an informal practice and through individual lot level management approaches. This 

will be discussed further in the paper, but currently, there is no formal means or 

requirement of the Drainage Act (2018) or other rural-focused legislation to manage 

this.   

5.13 Rural Drainage Management 

In rural Ontario the system of managing water in an organized fashion is Municipal 

Drains. Municipal Drains are defined watercourse or channels which are intended to 

move water. The creation of a Municipal Drain is generally petitioned for by a body 

(landowner or road authority) or multiple bodies (multiple landowners) to allow for a 

legal out to move water off property or area and to provide drainage. The Municipal 

Drain is administered through the Drainage Act (2018) which is the governing piece of 

legislation set up to provide the rules and guidance about what constitutes as a qualified 

Municipal Drain and how to administer associated costs and construction of the 

Municipal Drain. The benefits of having access to a Municipal Drain or natural channel 

are substantive as tile drainage on a field allows a farmer to maximize the yield of their 

crop while gaining access to the workable acreage earlier in the year to maximize the 

early rains.  
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One of the important components in any stormwater management is the maintenance 

and inspection of stormwater management features. These features unless maintained 

do not provide for operational ability to provide for water quality and water quantity 

management. These are where the role of the Drainage Engineer and Drainage 

Superintendent becomes integral. The Engineer is responsible for creating an 

appropriate design and overseeing construction of a Municipal Drain. The Drainage 

Superintendent also plays a key role in responding the maintenance concerns and 

ensuring that a drain is operation as per the design. Where the Drain is not or 

maintenance is required the Drain Superintendent then coordinates maintenance of the 

drain to bring it back into the design conditions.  

6 Key Informant Interviews  

6.1 Introduction 

Water management in Ontario is multi-tiered as water can be managed federally 

through agencies such as Transport Canada or Department of Fisheries and Oceans as 

well as provincially such as MECP, OMAFRA and MNRF or locally like Municipalities 

and Conservation Authorities.  Agriculture is currently going through an evolution of 

modernization both on an ownership level as well as an increase in scale of agricultural 

operation. The research component of this thesis involved discussions with professional 

and experts whom are part of the water management industry in the agricultural setting. 

To determine or understand: 

a) how is water being managed and; 
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b)  identifying areas where water management has both conflicts and gaps.  

These individuals had expertise in Agricultural Water Management Specifically 

Municipal Drains, Stormwater Management in an agricultural setting, Environmental 

management in Agriculture and Groundwater management in agricultural areas. The 

information that I requested from the individuals is found in Appendix C.  

They Key Informant Interviews took place at the following times.  

- October 29th, 2018 – Phone call 
- November 12th, 2018 – Phone call 
- November 14th, 2018 – In person interview 
- November 16th, 2018 – Phone call 

Interviews with the four individuals; three of which were from OMAFRA who represented 

the Groundwater expertise, Environmental practices in the Agricultural setting and Rural 

Drainage; and one individual who was a Professional Engineering whom had practiced 

in rural water management applications, these interviews took place during the fall of 

2018. Each of the individuals had comments and expertise to provide on separate 

sections of water management in agricultural settings. Based on the comments 

provided and in relation to Stormwater Management there are four distinct sections: 

Onsite Water Management, Conveyance Control, End of Pipe and Master Drainage 

Planning or Sub watershed management.  

6.2 End of Pipe Treatment 

End of Pipe treatment is considered on several scales in the rural context. Currently end 

of pipe treatment can be managed on the lot level scale as some of the agricultural 

operations are large enough and may have integrated water management through the 
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site such as drainage tiles. For the discussion and specifically for this paper the 

reference to end of pipe is intended to be for after the water leaves the property and 

travels through the conveyance system. One of the gaps identified in the discussion is 

that end of pipe was not considered as much for treatment of water when it comes off 

the site. In the agricultural setting the end of pipe treatment was newly emerging and 

examples such as when end of pipe is applied to a rural context it is primarily utilizing 

existing land uses such as wetlands. Where the discussion with the key informant’s lead 

was that utilization of conventional end of pipe is not being taken up as most common 

as urban use of end of pipe treatment, this presents an opportunity for end of pipe 

treatment to be implemented after the conveyance controls more often. Additionally, it 

also provides an opportunity for the retrofit of existing agricultural drainage.   

There may be limits on what can be done for phosphorus and nutrient management. 

– Drainage Engineer 

The discussion highlighted is the need for more active management of rural drainage 

than was historically done. Some of the examples provided for end of pipe treatment 

after conveyance controls were wetlands which are utilized to control for water quality 

and improvements as well as flood retention and utilizing these areas in a more formal 

activity. One of the challenges in end of pipe is that they have not been done commonly 

as a formal management approach historically; typically water was removed from the 

landscape through lot level and conveyance controls. These conveyance controls were 

primarily how stormwater was managed in the rural context and currently creates the 

existing management system.  
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6.3 Conveyance Control 

Drain construction and implementation has occurred through a variety of means.  

A Drain Constructed by any means leaves the opportunity for modifications to the 

drain while still meeting the intent of the Act – Drainage Engineer 

These primarily include installation of tiles, or open channels to convey water. Currently 

open drains are constructed in a trapezoidal manor which means the drains have two 

angled slopes a smaller flat bottom and a wider top. 

Drains have historically been constructed by means of a trapezoidal channel to move 

water off the land. – Drainage Engineer and Environmental Practitioner 

 The discussion confirmed that these are common of drains which meet the requirement 

within an agricultural community to provide for drainage and movement of water in a 

functionally effective and cost-effective manner. While this provides for management of 

water quantity it does little to control for water quality and management of aquatic 

species other than through legislative approaches such as the Species at Risk Act. 

While there are examples of new and innovative approaches to drainage management 

such as Natural Channel design and incorporation of natural and artificial wetlands into 

the drainage management which allow nature to mesh with agricultural operations. 

These methods are slowly being introduced; however, they are being taking up in a 

voluntary manner, additionally other gaps such as funding is prevalent.  

Partnering and finding funding through agencies such as Ducks Unlimited, Trout 

Unlimited or Conservation Authorities may provide alternative means of introducing 

habitat and improving habitat into drains. – Drainage Engineer 
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One of the keys in creating uptake in moving from a trapezoidal drain to a more 

natural channel approach is the need for greater grant program enhancements. – 

Environmental Specialist.  

Generally, these methods for management of agricultural water is a user pay system, 

therefore the cheapest method is commonly implemented. Where methods benefit the 

greater society concern such as environment and natural resources benefits from grants 

or other societal organizations were felt helpful to implement the management of water 

within conveyance channels or conveyance areas.  

6.4 Onsite Controls 

Drainage is not a land use activity but a means of conveying water. – Drainage 

Engineer 

The inclusion of the quote above is to remind us that onsite controls are probably some 

of the most important method for managing water before it enters the drain. The onsite 

water controls was addressed in a number of the subject interview discussions. The 

information provided by the individuals highlighted a number of methods for completing 

onsite water management and what is currently being implemented in Ontario. Most of 

these were primarily voluntary as the need for onsite agricultural controls are being 

implemented piece meal through different areas in the Province.  

Environmental Farm Plans (EFP) are one of the voluntary means for individuals to 

complete a management of water sources and potential pathogen or nutrient input into 

water sources. Primarily the EFP’s are being completed by individuals or agricultural 

operators applying for grants to install a better method of managing resources on the 

site, this might be grants for a new manure storage or installation of eaves trough to 



 

 

70 

 

prevent water from carrying off nutrients in rainfall or snow melt events. This program 

highlights a number of education opportunities for participants to understand 

environmental features and water management on a property.  

Another discussion was around the change of lot coverage on a property with the 

installation of larger farming (barns or feed lots) as well as greenhouses which cover a 

large area on the property. Currently these installations may or may not have to 

undergo site plan approval and therefore stormwater management may not be 

addressed if the works are exempt from site plan. This means that the water leaving 

these buildings may enter drains or other watercourses without the control which would 

typically be included in urban areas. An example where this is being managed and 

controlled is in the Town of Leamington which looks at creating the need for stormwater 

management on site to prevent downstream impacts to the receiving water body. These 

agricultural stormwater approaches typically gets managed for the 20% chance of rain 

fall event and the local Conservation Authority requires the water to be assessed in the 

drain and receiving water body. However, there are gaps in this method as individual 

property owners are sometimes left completing fairly detailed sub-watershed studies or 

hydraulic models without a coordinated approach.  

It is difficult to put the onus on a singular landowner for modelling and completing 

the hydrology assessment for one property. Some municipalities are completing the 

modelling and then changing back as a development charge. – Drainage Engineer 

6.5 Subwatershed Management 

In discussing water management in an agricultural context with the interviewees, the 

subwatershed and watershed management component was probably one of the biggest 
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gaps highlighted. The Drainage Act (2018) is a tool which allows individuals within a 

watershed to become engaged in management and control of water within the 

watershed. Additionally agencies such as Conservation Authorities and the Ministry of 

Natural Resources and Forestry have the ability to be engaged and provide comments 

and context to a drainage management scheme. The challenge with this is several 

parts.  

Some of the challenges are having MNRF accept stormwater management as a 

means of addressing flooding as opposed to considering the system an unregulated 

system. – Drainage Engineer 

One, the respondents commented that comments provided by these agencies are 

difficult to manage and establish for individual landowners, these might be management 

techniques such as wetland creation, or conflicts in storage and retention of water as 

opposed to removing water from the landscape. Additionally, area of rural drainage are 

undefined and lacking a guiding management scheme, this means that there are some 

individuals who may gain substantial benefits and other whom may not or experience 

detrimental impacts to their land management approach.  

Many of them involved the Conservation Authorities providing addition information or 

guidance on drainage. These has both benefits in both Acts (Drainage Act (2018) and 

Conservation Authorities Act (2019)) are both watershed management legislation, 

conversely, the Conservation Authorities may lack funding, expertise or guidelines on 

managing agricultural drainage as well as taxation powers, or assessment abilities. This 

creates both an opportunity and challenge moving forward. The opportunity may be for 

a future integration of the Conservation Authorities into the agricultural drainage process 
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and working with landowners to address drainage needs and solutions from a 

subwatershed approach.   

6.6 Drainage Challenges and Opportunities 

The discussion with the key informants also highlighted a number of opportunities and 

challenges which are currently occurring; the list below highlights a number of the 

quotes and discussions which occurred during the interview sessions.  

1. Conservation Authorities as administrators or regulators of the Drainage Act 
(2018).  

There may be the opportunity for drainage legislation to be administered by the 

Conservation Authorities as drainage works are watershed based as are CA’s. The 

challenge may be more in the perception of drainage works than actual legislation. 

– Drainage Engineer 

2. Challenges with understanding the agriculture hydrology and applying it 
equally across a watershed.  

Urban has a better understanding of urban hydrology, so part of the missing 

component is the hydrology modelling in the rural area. – Drainage Engineer 

3. Opportunities to partner with other agencies to achieve their goals and 
objectives. Partnering with agencies such as Ducks Unlimited or Trout 
Unlimited or other environmental agencies through drain applications may 
allow for multi tiered management of drainage and improvement.  

Drains are shared resources and the management of drains are shared as well. – 

Drainage Engineer 

4. Applying Agriculture Stormwater Management Practices to Agriculture 
situations. There is sometimes a challenge in managing stormwater for 
different events, where urban generally manages for the 1:100 year event the 
agricultural practices typically manage for the 1:20 or 1:25 year event.  
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1.  

7 Rural Stormwater Management Lens  

Based on the evidence presented and a review of the literature and information, 

incorporation of agricultural stormwater management should be considered as a twofold 

implementation based on legislative changes and rural practice models. The rational for 

these two approaches as outlined in the Thesis there are management practices of 

improving stormwater management which relate to the on-site, conveyance controls and 

end of pipe treatment. However, without the legislation to create consistency the 

improvements may be considered best management practices and taking up on an ad-

hoc basis.  

7.1 Rural Drainage/Rural Stormwater Management 

Rural Drainage is a different consideration than the urban drainage system. From a 

landscape approach, there are limited changes to the inaccessible areas which are 

essentially meaning they have little almost no hard surfaces which runoff the field. In 

figure 6 it shows the drainage scheme for agricultural drainage and considers the 

different drainage system.  
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Figure 8 - Rural Drainage Scheme
xxii

 

The drainage scheme shows the overview of drainage but does not speak to the 

legislative component of the drainage systems. Unlike the urban drainage system, rural 

drains are not required to go through an Environmental Compliance Approval (ECA) like 

that of an urban system. Rural drainage systems are managed through an utterly 

distinct piece of legislation and management tools some of which date back to English 

law and history.  

The contributing factors to the rural landscape are not all that different from the urban 

one. Rain still falls, and the contributing snowmelt also has an impact on the drainage 
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system. Therefore, as part of this discussion, we will consider the three principals for 

stormwater management which are lot level controls, conveyance, and end of the pipe.  

Lot level controls are significantly different in scale in the rural context but are still 

considered on a single property basis. While not exhaustive, lot level controls can be tile 

drains, swales, modifications to buildings and structures such as the installation of 

downspouts and eavestrough and other best management practices (BMP). Many of 

these are listed in the Environmental Farm Plan which provides owners a list and ideas 

for on-farm BMPs. Additionally, funding or grant opportunities may be available to 

implement several these BMPs through the Ontario Soil and Crop Association or other 

grant programs which are available.  

Conveyance systems are identified as multi-property and like that of an urban system. 

They could be pipes in the ground, roadways, roadside ditches or swales of any 

undefined flow path. These conveyance systems like that of the urban setting cannot 

manage for water quality controls and have typically focused on water quantity. Many of 

these conveyance systems are created through Municipal Drains which are privately 

held drains which are maintained by the Municipalities. The creation of a Municipal 

Drain requires the undertaking of an application through the Drainage Act (2018) which 

is an agricultural Act to provide drainage and sufficient outlet to owners of properties by 

which they can drain fields and maintain adequate cropping practices.xxiii 

End of pipe treatment is an area in the rural practice where there is a gap. Some may 

argue that Municipal Drains also provide End of Pipe treatment as they are such large-
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scale drainage systems which function to slow water down and manage water quantity. 

There are many water quality examples which show the use of the Drainage Act (2018) 

to manage for water quality as well.  These types of activities can be located along 

drainage channels and do not necessarily facilitate the official end of pipe treatment that 

urban stormwater systems have. The benefit is that these types of situations can create 

a multi-barrier approach to stormwater management in rural areas. The challenge is that 

while these types of beneficial approaches are becoming more common, they are still 

voluntary and are costly to install. 

7.2 Drainage Practices in Rural Ontario 

7.2.1 Water Quantity in Rural Areas 

Water quantity in the rural area focuses on several areas; primarily it is the removal of 

water from the landscape to allow for access to agriculture as quickly as possible for 

planting (Fraser, 2001). Water Quantity controls are typically controlled through tile 

drainages, and the construction of Municipal Drains through the Drainage Act (2018). 

This allows for multiple landowners to benefit from the ability to commonly share the 

drain and support benefits to all agriculture landowners for a legal outlet for their field 

tiles. Agriculture controls such as tile drains, do not typically result in storage or ponding 

of water like that of an urban setting, however, tile drainages and drainage do reduce 

“peak” flow in rain events, but the results of which tend to be concentrated directly in the 

location of the tile drain outlet and the Agricultural Drain (Fraser, 2001). This makes any 

quantity control reliant on the size or outlet of the pipe. Additionally, how much field tile 

is installed determines how much quantity the receiving watercourse gains. In a rural 
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setting, the water quantity does not have a significant change like in the urban 

environment. The one point to note is that the installation of field tiles and farm drainage 

does create a more efficient means of draining the land. Therefore water quantity is 

more controlled within an agricultural setting over an urban environment.  

One of the major gaps in farm agriculture is that there is no alternative consideration for 

quantity control; therefore all drain flow and are designed in the same fashion. This 

creates a situation where the drainage system discharges and flows in the same 

manner and fashion as the adjacent and upstream drain. Creating the potential problem 

where all the systems may peak as they flow or meet at the main drain, therefore 

exacerbating the peak of the receiving drain.  

7.2.2 Water Quality issues in rural areas 

We know the main contaminants coming off the rural landscape are: Sediment and 

watercourse erosion, Phosphorus; Nitrogen; Chemical (Herbicides and Pesticides), 

nutrients and bacteria (E-Coli).  Concentrated as direct sources to watercourses or the 

environment may be an infraction under the legislation previously listed the issue that 

occurs is that the items listed are applied over large areas and contribute to non-source 

pollution. The gap which is created is that under the urban stormwater management for 

non-point source pollution, stormwater management ponds allow for pre-treatment and 

some water quality and quantity improvements before being released. Within the 

agricultural setting, the quantity of water is controlled and managed; however, the 

management of water quality is not managed at the end of a pipe.  
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7.3 Rural Stormwater Management 

The second recommendation regarding changes to the management of drainage in the 

rural landscape and adopting an urban approach to water management but through a 

rural lens. The three different types of controls all manage water in a different but 

effective manner, combinations of one or all of the above into an integrated water 

management approach creates a holistic stormwater management systems. This 

system allows water to achieve drainage and fields to be drained properly while still 

retaining nutrients, soils and improving groundwater function through a means of 

managed and controlled infrastructure.  

7.3.1 Onsite Controls 

Onsite controls have the most management potential by the operator and are the most 

reliant on the operators or landowner management practices and what they have control 

of on an individual lot level basis. These can be both management practices and 

constructed engineered features.  

7.3.2 Crop Covers 

Crop covers are a type of crop which is either planted via under seeding or by planting a 

fairly rapid germinating crop after harvest (Fitzgibbon, 2018). The benefit being is that 

the crops provide coverage over winter and into spring to lock the soil in place, and 

when the primary crop is ready to be planted, it allows the nutrients in place to be 

locked into the soil and bound to the organic matter (Fitzgibbon, 2018). Benefits of this 

approach allow the producer to have significant control over the crop management. 

Challenges include additional time in applying to the property an also that the 
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application of crop covers is voluntary and may not be applied evenly through a 

Municipal Drainage system.  

7.3.3 Nutrient Application 

Nutrient applications are reliant on a farmer to apply certain types of nutrients during 

certain times of the year and through the quantity of the application. Primarily the 

Nutrient Management Act is responsible for the management and when to apply the 

nutrients to the soils for both maximum uptake of plants and minimizing runoff of 

nutrients into the soil or water. The main pathway of Nutrients is through the rainfall or 

precipitation event where water carries the nutrients to the root system of a plant 

whereby the plant then absorbs it and carried into the plant. Timing and quantity of the 

nutrients are the most important; the benefit also being for stormwater management is 

that the process is concurrently managed through the Nutrient Management Act and 

therefore connects to a drainage framework.  

7.3.3.1 Phosphorus 

We know that Phosphorus loading from agriculture is directly linked to the application of 

phosphorus to improve growing conditions for crops (Kara 2011). The challenge is that 

phosphorus can become entrained easily in water and transported into drainage tiles 

and the receiving watercourse our water body. Management of phosphorus is a primary 

activity for farming and farm operations as the input of phosphorus costs the agricultural 

producer money and a resource, therefore limiting phosphorus inputs is the farmer’s 

best interest, and however, phosphorus prices remain relatively affordable in developed 

counties (Kara 2011). Looking at the graphic provided by the International Joint 
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Commission, total phosphorus loading in Lake Erie has gone down. Some of this 

appears to link to a reduction in contributions (specifically in Direct Point Source and 

improvements in monitoring). The one area which remains consistently high is the non-

point source phosphorus loading.  

 

Figure 9 - Loads (TP) into Lake Erie during 1967–2011 from municipal and industrial point 
sources, monitored and estimated non-point sources (NPS), atmospheric deposition, and inter-
lake transfers

xxiv
 

  

7.3.3.2 Nitrogen/Nutrients 

Nitrogen is a cause of pollution as it can contribute to the impairment of human health 

(Lewis, 1951: Shearer et al., 1972). Nitrogen application in an agricultural setting is 

used to benefit growth and yield of corn production this occurs through the application of 

fertilizer and manure (Ng, 2000). The requirement for applicators to complete a Nutrient 

Management Plan; Nutrient Management Strategy; or Non-Agricultural Source Material 
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Plan depending on the application or type of Nutrients they are applying to their 

property. When evaluating the on-farm application of nitrogen under a controlled 

(drainage tile) or non-controlled (sheet flow) 31% reduced the concentration of nitrogen 

on the receiving water body in comparison to non-controlled drainage (Tan 2001). 

7.3.4 Phosphorus Reserve in the Soil 

The balance of phosphorus in soil is dependent upon the soil being either an alkaline 

base or acidic base soil. The Olsen method tests the pH balance in the soil the higher 

the pH, the more acidic the soil is. If the soil is more alkaline and basic and the Bray II 

method is used to determine the pH. While this method does not have specific 

legislative management associated with the implementation of soil testing, the testing 

does allow for an individual to site-specific management phosphorus on a property.  

7.3.5 Manure Application 

Manure application can benefit by incorporation of applying organic matter to the soil 

along improving soil cohesion and increasing the ability of water to be absorbed into the 

soil. The correct application of manure to property allows the farmer to manage cost 

associated with either purchasing or spreading their manure as well as nutrient 

application to specific fields and areas. The Nutrient Management Act provides 

guidance on the application of manure and guidelines on over application and 

management.  
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7.3.6 Water and Sediment Control Basins (WASCOBs) 

WASCOB’s are a more linear feature which is intended to control the flow of water 

along a slope or hill are and pond or pool the water. The implementation of a WASCOB 

can be completed on an individual lot level basis or as part of a larger liner system. The 

WASCOB allows water to pool and slow down behind the berm or embankment area 

and the pool creates less energy within the water to allow the sediment to drop out and 

settle to the bottom of the ponded area.  

This practice mirrors the implement of stormwater management ponds in the urban 

setting and requires ongoing maintenance to maintain and allow the pond to function 

appropriately.  

7.3.7 Filter Strips and Control Buffers 

Filter Strips and areas of vegetation occur on a property and multi-property basis. The 

application of these types of practices allows for water to slow down and interrupt the 

flow of water and sediment from a field towards a receiving water body. Implementation 

and installation are relatively inexpensive, but the practice requires space and therefore 

potentially the loss of productive agricultural land. These techniques can help to mitigate 

the effects of water runoff by incorporate grass crops such as hay or clover which may 

allow for crops to be taken off but still maintain the root structure in the soil as well as 

retain the soils characteristics.  
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7.3.8 Conservation Tillage 

Conservation Tillage is the practice of till which still maintains a minimum of 30% of the 

crop residue from the previous year (Minnesota Department of Agriculture, 2017). The 

practice allows for the soil to be disturbed less than conventional plowing and 

agricultural practices. The modification in plowing allows the nutrients to be tighter 

bound in the soil and therefore retained on the landscapes. This type of method is a 

site-specific implementation practice.  

7.3.9 Sediment Basins  

Construction of Sediment Basins occurs along drainage ditches or waterways. What 

these are, are deepened ponding areas along watercourses which allow the water to 

slow down and then allow the sediment to settle out as it no longer reaches a velocity 

which allows for sediment to move along the drain. This practice would be considered 

along with the conveyance system approach and allows the sediment to accumulate 

where it can then be taken out later and subsequently removed.  

7.3.10 Conveyance Controls 

Conveyance Controls in agricultural drainage is currently being implemented through 

the Drainage Act (2018) and put into practice through several different means. The 

current system of managing water from the landscape has a conveyance channel 

delineated typically in a linear fashion with side slopes and an associated maintenance 

plan. The current drainage is to remove water from the land while maintaining slope 

stability and minimizing erosion within the channel. The channel then allows the water to 

move quickly off while preventing ongoing maintenance. The structural design of the 
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channel can often accommodate a flow of up to the 25-year storm event; however, there 

are no set guidelines or requirements within the Drainage Act (2018) to require such 

flow controls. These channels typically are designed for flood control, and to manages 

flows and don’t necessarily account for water quality or simulation of natural channels. 

Alternative approaches to conveyance controls are coming out to mimic more of natural 

design. Designs such as two-stage channels which carry the low more consistent flow 

through a small channel this improves fish passage as well as minimize maintenance of 

the overall channel. More Natural channels are incorporated into drains as drainage 

continues to consider water quality takes a higher priority. The natural watercourse has 

flows which represent stable flows over decades, and this allows for maintenance of the 

watercourse where flow from areas such as agriculture and development to proceed 

with repairs and maintenance of the channel.  

7.3.11 Grassed Waterways 

Grassed waterways are the practice of grassing a watercourse for the creation of a 

grassed pathway for the water to flow. Constructed grassed waterways are built on a lot 

level and multi-lot level basis. They serve to allow water to be controlled within a 

directed route and can retain soil by slowing the water down or by removing soil by 

creating soil deposit areas. This retention of the soil allows for nutrients which might be 

bound to the soil to settle out. These are typical of a conveyance type approach or 

through lot level controls.  
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7.3.12 Alternative Tile Inlets 

Alternative Drainage inlets utilize ponding areas also to retain water and slow it down to 

all the sediment to settle adjacent to the drain inlet. Construction may be Hickenbottom 

or other inlet structures which are contoured around the inlet area. During times of the 

year, this area will be considered to be unusable and therefore not able to produce 

crops. Additionally, the ongoing maintenance of these types of the inlet will be 

dependent year by year.  

7.3.13 Tile Drainage 

Tile Drainage is one means of controlling runoff from a field to an outlet such as a drain 

or other formal discharge points. The types of drains, as well as the size and means of 

installing the tile drainage, are ways of controlling runoff. Additionally, implementation of 

agriculture control structures on drains allows for drainage to be handled to pond water 

during low flow periods within the drainage tile itself and improve and heighten water 

elevations in the ground as opposed to dropping them continuously.  

7.3.14 Riparian Vegetation and Buffers 

Riparian Vegetation and Buffers along watercourses allow for the water to be slowed 

and controlled as it enters the drain and during high flows when water exceeds the 

drains capacity. Riparian vegetation helps to stabilize the banks where erosion may 

occur and impact the upper tableland. These buffers also help to manage vegetation 

within the channel as water is slowed entering it allows the vegetation to grow on the 

side banks.  
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Water quality is also improved with riparian vegetation and buffers as it allows for fish 

and aquatic habitat to potentially have access to spawning grounds (e.g. Pike) as well 

as provide for cooling and shading of the watercourse.  

7.3.15 Agricultural Control Structure 

Agriculture control structures are engineered controls for managing water along a 

watercourse or drain. Installation of ag-controls structure within a drain such as a dam, 

or berm may allow for more control of water at the source. Alternatively, control 

structures which raise the profile of the water can be built within a individuals drain on a 

private landowners property. The benefit being is that they regulate the height of water 

and allow for property owners to manage their water more effectively in an agricultural 

setting.  

7.3.16 Sediment and Erosion Control 

Sediment on the rural landscape originates from to a couple of areas. Primarily 

Sediment contributions coming off agricultural fields and from the construction activities 

associated with field drainage and agricultural drains. Management of sediment and 

requirements for erosion controls through legislation such as the Conservation 

Authorities Act (2019). Where the challenge comes in is the management of sediment 

originating from farm fields. The principal reduction in farm field runoff is attributed to 

on-site controls such plowing fields perpendicular to a watercourse or through the 

methods such as no-till or crop cover or inclusion of buffer strips.xxv 
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7.3.17 Chemical application (Herbicide and Pesticides) 

In Ontario, the management of chemicals in agricultural settings is required to be 

completed by a licensed technician. The Province of Ontario licenses this technician 

under the Pesticide Act (2019) which only allows for the application of approved 

pesticides and under appropriate conditions. All pesticides in the Province must be 

licensed through the Pesticide Act, therefore considering the high amount of oversight 

with regards to pesticides, it is stated that pesticides are highly regulated in Ontario 

(LESPR, 2011). Regarding pesticide application with water, there is a prohibition of 

pesticide application over water (Section 12, Pesticide Act), and therefore management 

of pesticides is a controlled practice already relying on existing legislation.  

8 Summary and Conclusion 

8.1 Summary 

Outlined in the introductory chapter were the goals and objectives of the research which 

was to assess the way water was managed in Ontario and create a more harmonized 

approach to stormwater while considering it through a rural lens. The research and was 

intended to look at ways in which water was managed in Ontario and examine water in 

a rural context and through a rural lens to determine if and how water should be 

managed in a rural context. We know and are made aware of water quality impairments 

happening to the different Great Lakes and Lake Erie is a specific example of know 

impairments to water quality. However, if we are to make changes to the rural 

management of water and modify the methodology in which we manage water this may 
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have an effect on the rural landscape. Therefore the questions outlined through the rural 

lens in the introduction are: 

1. What benefit or hindrance will water quality management have on Rural and Northern 
Ontario?  

2. How can water quality programs be implemented in low and sparse populations?  

3. Are there enhancement opportunities for water quality in rural and northern Ontario?  

4. Help or hinder goals of sustainability blending environmental, social and economic 
factors?  

5. Consider how and if rural people will be able to access it?  

6. Consider all options for delivery, ensuring efficiency, the potential for co-delivery and 
an acceptable administrative impact on municipalities?  

7. Account for the needs of special populations (such as youth, elderly and 
immigrants)?  

8. Have adequate human and financial resources to be effective?  

9. Ensure that Rural and Northern communities are receiving equitable treatment or 
services relative to others in the province?  

10. Recognize the geography, weather and scale of Rural and Northern Ontario and 
include adjusted program criteria to accommodate these realities?  

11. Accommodate the aspirations of residents from rural communities and the north?  

12. Build upon the input and advice of rural residents, communities and municipalities? 

The information summarized through in the following sections will attempt to address 

these questions outlined through the rural lens approach.  
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8.1.1 Discussion 

The information and approach to reviewing the literature and in gathering information 

from key individuals and practicing professionals are an attempt to understand water 

management through a rural lens.  

Based on the literature and statistics (Stats Canada 2007; Stats Canada 2011) rural 

Ontario is changing from a smaller family farm operation to larger farming with a move 

towards an aging farming demographic. The stats indicate that farms are getting larger, 

so is equipment and the process of farming. This transition to a more industrialized 

farming operation creates an operational change in how farming operates on a larger 

scale.  

Based on the literature and information available water quality has been an issue for 

some time. Using Lake Erie as an example we know that since approximately the late 

1960s phosphorus loading within the Great Lakes has been a concern. In the mid-

1970s (Scavia, 2014) we start to notice that direct point source pollution starts to 

decrease and reduce, this occurs up until approximately the mid-1980s (Scavia, 2014) 

where it has held steady. We know that urban stormwater management was evolving 

within this time frame; additionally a better understanding in water quality was occurring 

during this period. But the phosphorus loads values provided in the Scavia report show 

that water quality specific to phosphorus were improving from the direct point sources. 

These values also show are that non-point sources remained relatively unchanged and 

now currently are a larger contribution to phosphorus within the Great Lakes than the 

point sources.  
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8.1.2 Literature Review Synopsis 

As previously outlined the evolution of stormwater is outlined in Chapter 3 which 

discusses moving from uncontrolled to a watershed stormwater management model 

which attempts to mirror pre-development conditions.   

Urban development which currently has the highest levels of controls with respect to 

stormwater management means that water is being actively managed both for quality 

and quantity in a urban setting.  This address both the water quality component and the 

removal of sediment and water quality impartment’s and either retain them on site or 

manage as part of a conveyance channel or contain them within the end of pipe or 

manage the water through in-situ infiltration to prevent water from receiving 

contamination or water quality impairments. These systems are managed through the 

different pieces of legislation which require water discharging from point source to the 

cleaned and buffered to the extent possible to improve or not degrade a receiving water 

system further.  

In the Agricultural context water is managed for quantity control through applications 

such as the Drainage Act (2018), field tiles, and lot level controls (i.e., plowing, no-till). 

Working with the Drainage Act (2018) is the primary means of controlling and regulating 

farm drainage in Ontario. Where the Drainage Act (2018) cannot manage for is the 

control or management of water quality coming from adjacent farm fields and field tiles. 

Managing agricultural water quality is demanding as much is contributed through non-

point source pollution (Duncan 2014) and therefore pin-pointing a location to direct 

resources or control to is not feasible. 
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Literature and also many case studies (Blankenberg, 2006) focus on management of 

agricultural runoff to deal with nutrients, sediment, and phosphorus. This case studies 

and evaluates examples which can contribute to managing a healthier ecosystem and 

provide better water quality. The challenge is now implementing them not on site by site 

bases, but through watersheds and sub-watershed and achieves measurable results for 

water quality.  

8.2 Comparative Analysis 

The rationale for comparing urban stormwater to agricultural stormwater using an urban 

management approach is that urban stormwater is reasonably understood and has 

been well established over several decades. Stormwater has evolved from a water 

quantity management tool to water quality and looking forward to the future long-term 

storage and holistic water management in the urban context.xxvi 

Looking at the comparative breakdown, we would consider several different criteria. 

Water Quantity; Water Quality, Lot Level Management, Conveyance and End of Pipe. 

Some of these can be addressed through best management practices or other means; 

however, the tables below are intended to highlight some of the differences in water 

management in the urban water impacts to rural water impacts. 
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Table 1: Comparison of Rural and Urban Impacts to Water Quantity 

Rural – Water Quantity Urban – Water Quantity 

Minimal Changes in Imperviousness Changes in Imperviousness  

Minimal Grading modifications Significant Grading modifications 

Minimal Infrastructure Significant Infrastructure 

Significant changes to drainage Significant changes to drainage 

Table 2: Comparison of Rural and Urban Water Quality  

Rural – Water Quality Urban – Water Quality 

Sediment  Sediment 

Addition of Fertilizer and Pesticides Addition of Fertilizer 

Debris Oil and Debris 

Table 3: Comparison of Rural and Urban Controls  

Rural Policy Management Urban Policy Management 

Lot-Level Controls 

 Tile Drainage 

 Site Grading (Berms/Swales) 

Lot-Level Controls 

 Grading 

 Stormwater (Small Scale) 

 Infiltration (small scale) 

Conveyance 

 Municipal Drains 

 Watercourses 

 Tile Drains 

Conveyance  

 Stormwater Pipes 

 Watercourses 

 Municipal Drains 
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End of Pipe 

 Municipal Drains 

End of Pipe 

 Stormwater Management Ponds 

 

Considering the two different areas and that both ones manage people (urban) and the 

one manages food production (rural) they both have distinct management for water. 

Both recognize that water management is essential, but the implementation differs 

slightly. 

8.3 Stormwater and Drainage Management 

When considering management of water and specifically management of water under 

altered conditions, we should consider Stormwater Management. Stormwater 

Management refers to controlling water as rain or melting snow occur in an urban 

context and as it travels over the surface of the ground.xxvii The challenge with using the 

term Stormwater Management is that it typically refers to water management in an 

urban context and neglects the rural. However, progressively agencies are trying to 

characterize agricultural drainage as more of a Rural Stormwater Management, the 

Ausable Bayfield Conservation Authority is completing these studies. xxixThe rural model 

highlights a distinction even within Conservation Authority groups in that the urban 

Conservation Authority such as the Toronto Region Conservation Authority identifies 

with Stormwater as an urban management approach, while the more rural Ausable 

Bayfield Conservation Authority has created a tool for implementing stormwater 

management in a rural environment. As identified at the beginning of the paper the rural 

landscape like the urban does provide non-point source pollution to the water bodies 
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and eventually the Great Lakes. The Great Lakes are under stress and have been 

identified as at risk and having multiple threats associated to them. There are still 

threats and contributing impacts to the environment, and the non-point source pollution 

will continue, however, what is in place are management tools such as Environmental 

Compliance Approvals which require measures to be taken to address water quality and 

quantity. The rural area has significant differences in water management and limited 

changes to cover, with the exception that it is being managed for agriculture as opposed 

to the natural environment. It is missing the component which addresses water quality 

as a system. The Drainage Act (2018) provides for management of water quantity and 

has also been in place for a significant period to assist landowners in managing onsite 

farm drainage. The initiating feature for change may be the Great Lake Protection Act. 

The institution of this Act and specifically the cumulative impact component could have 

a bearing on both urban and rural stormwater. Historically, the Ministry of Environment 

and Climate Change approvals have been issued and remain in place and cannot be 

demanded to require changing as there could be compensation components required to 

approval holders. This means that permit holders may have some protection or 

prolonged exemption from the requirements to address the Great Lake Protection Act to 

its full degree.  

Therefore, the challenge is that rural property owners are not required to retain approval 

from the Ministry of Environment and Climate Change for discharge to the environment 

as the discharge is not considered a pollutant as a site level. Great Lakes Protection Act 

(2015) calls for water quality improvements to the Great Lakes and includes a provision 
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of the water quality improvements on a cumulative scale. While not measured, there 

could be a concern for cumulative impacts and specifically where there could be 

significant contributions from Municipal Drains which may show degraded status over 

time. These types of challenges or open consideration may mean that Municipal Drains 

could be assessed as potential contributors to the Great Lakes degradation. 

To create an additional level of policy and permitting framework for farmers is a 

cumbersome and likely unwanted approach. Farmers have historically resisted 

additional management requirements as they are time-consuming and create additional 

burdens and requirements which are not understood. Where the opportunity exists is 

that Municipal Drains provide effective and concise management for water on the rural 

landscape. Additionally, the Municipal Drains have the benefit of the design and 

management of a Professional Engineer. 

Meeting the Great Lakes Protection Act (2015) targets and objectives will be a 

challenge and require multiple management tools and options. The objective will be in 

thinking forward to provide practical management tools to multiple parties without 

creating significant amounts of administrative burdens and new requirements which are 

not familiar or unknown. The legislation provides for the framework for which we 

operate, but the implementation and uptake are the keys to success.  

8.4 Stormwater Management Assesment (Urban and Rural) 

Breaking down the two stormwater management approaches, we first focus on the 

urban Stormwater Management approach. It is understood and identified by multiple 
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parties including Engineers, Planners, and citizens. There are several different 

management techniques which this thesis is not intended to explore, but the approach 

to urban stormwater management is intended to manage from source (rain, snow) to the 

sink (receiving water body). In Figure 10 it shows the three sections of an urban 

drainage system and the three areas in which water is managed. Lot-Level which is 

items like downspouts, trees, grading or any measure on a specific site or lot which is 

intended to provide for water management. xxx Generally, lot level controls become the 

responsibility of the landowner or individual organization which manages the property.  

 

Figure 10 - Municipal Stormwater Management
xxxi
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Conveyance Controls are those systems such as swales or stormwater drains which are 

generally long and linear. These types of systems are typically items like pipes, swales 

even roads which act as the collectors for lot level controls and move water in a 

controlled fashion from the source site and prevent erosion of soil. Typically, 

conveyance controls are owned and managed by a Municipality or multiple landowners 

as the cost are typically beyond the means of an individual for management and 

maintenance or installation. xxxii 

The final component of urban stormwater management is referred to as the End of Pipe. 

This is where the water quality and water quantities controls may have a significant 

amount of influence and techniques. The end of the pipe is where items like settling 

ponds, oil and grit separators, quantity control cells and other treatment options. The 

end of the pipe is also typically managed by a Municipality or corporation. Cost is 

significant as reporting responsibilities and approval cost. Approvals for the end of the 

pipe to be authorized can be quite significant and be challenging to demonstrate as 

essentially as defined under the Environmental Bill of Rights the environment is not to 

be impacted to a point where it can be no longer utilized as it is a shared resource. 

xxxiiiThis is also the location which is now considered a point source site for pollutants, 

and therefore approvals are required for the installation which requires design by 

Engineers, Biologists, and other professionals. 

8.5 Stormwater Policy 

Urban Stormwater Management is regulated through Environmental Compliance 

Approvals (ECA) which are issued by the Ministry of the Environment and Climate 
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Change. The legislation which is required to be addressed through the ECA is the 

Water Resources Act and the Environmental Protection Act (2017). The separate 

pieces of legislation address discharge of water from a control structure to the 

environment. Other legislation such as the Planning Act (2005), Municipal Act (2019), 

and the Conservation Authorities Act (2019) also provide legislation for the 

management of Stormwater Management. Some of the legislation such as the 

Municipal Act (2019) provides for provisions such as cost and ownership. xxxivThe other 

pieces of legislation provide for additional considerations such as flood control 

(Conservation Authorities Act (2019)xxxv) and location (Planning Act (2005)xxxvi). The 

review and application of a stormwater management system through new development 

is a process in administration and approvals which contains challenges. 

Challenges which are present with Urban Stormwater management is that some 

systems are older than modern or current Stormwater systems; therefore they are 

missing components of the treatment train system or conventional stormwater 

management approach. These might be lot-level controls or end of pipe treatment. 

Therefore, all aspects of the system are contained within the conveyance system which 

may provide some small amount of control, but little in the form of treatment.   

8.6 Rural Drainage/Rural Stormwater Management 

Rural Drainage is a different consideration than the urban drainage system. From a 

landscape approach, there are limited changes to the inaccessible areas which are 

essentially meaning they have little almost no hard surfaces which runoff the field. 

Unlike the urban drainage system, rural drains are not required to go through an 
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Environmental Compliance Approval like that of an urban system. Rural drainage 

systems are managed through an utterly distinct piece of legislation and management 

tools some of which date back to English law and history.  

The contributing factors to the rural landscape are not all that different from the urban 

one. Rain still falls, and the contributing snowmelt also has an impact on the drainage 

system. Therefore, as part of this discussion, we will consider the three principals of 

stormwater management which are lot level controls, conveyance, and end of the pipe. 

Lot level controls are significantly different in scale in the rural context but are still 

considered on a single property basis. While not exhaustive, lot level controls can be tile 

drains, swales, modifications to buildings and structures such as the installation of 

downspouts and eavestrough and other best management practices (BMP). Many of 

these are listed in the Environmental Farm Plan which provides owners a list and ideas 

for on-farm BMPs. Additionally, funding or grant opportunities may be available to 

implement several these BMPs through the Ontario Soil and Crop Association or other 

grant programs which are available.  

Conveyance systems are identified as multi-property and like that of an urban system. 

They could be pipes in the ground, roadways, roadside ditches or swales of any 

undefined flow path. These conveyance systems like that of the urban setting cannot 

manage for water quality controls and have typically focused on water quantity. Many of 

these conveyance systems are created through Municipal Drains which are privately 

held drains which are maintained by the Municipalities. The creation of a Municipal 
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Drain requires the undertaking of an application through the Drainage Act (2018) which 

is an agricultural Act to provide drainage and sufficient outlet to owners of properties by 

which they can drain fields and maintain adequate cropping practices. xxxvii 

End of pipe treatment is an area in the rural practice where there is a gap. Some may 

argue that Municipal Drains also provide End of Pipe treatment as they are such large-

scale drainage systems which function to slow water down and manage water quantity. 

There are many water quality examples which show the use of the Drainage Act (2018) 

to manage for water quality as well. xxxviii These types of activities can be located along 

drainage channels and do not necessarily facilitate the official end of pipe treatment that 

urban stormwater systems have. The benefit is that these types of situations can create 

a multi-barrier approach to stormwater management in rural areas. The challenge is that 

while these types of beneficial approaches are becoming more common, they are still 

voluntary and are costly to install.  

8.7 Rural Drainage Legislation 

Rural drainage and drainage, in general, fall back on the original English legislation 

which states to the effect of the sending land may choose to send or not send water, 

and the receiving land may choose to receive or not receive the water. This only applies 

to when the parcel of land is not connected to a natural watercourse. xxxix The challenge 

that this creates is the need for legislation to assist in improving farm drainage as a 

means of providing an adequate outlet for field tile. This presents the need for the ability 

and ultimately legislation which can provide an outlet for field tiles to facilitate improved 

growing conditions.  
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The Drainage Act (2018) is the creation of legislation which provides the outlet for 

growers and owners to tile drain their property and provide adequate outlet to a 

watercourse or sufficient outlet. xl The Drainage Act (2018) covers two different types of 

Drains. The first is the Mutual Agreement Drain; these are formal agreements between 

two or more property owners to provide for drainage across lands. The second type of 

Drain is s Petition Drain; these drains are created when a substantial amount of the 

area landowners want or require drain access for agricultural field tiles. These types of 

drains are slightly more confusing and more involved; petitions to council, formal 

reports, formal meetings and the creation of a final Municipal By-Law. The political and 

public consultation involved are more than an Agreement Drain; besides, agency 

consultation is required as part of a Petition drain from the Conservation Authority and 

Ministry of Natural Resources.  

Other pieces of legislation which manage tile drainage and drain installation are the Tile 

Drainage Act (2018). This Act provides provisions for Municipalities to issue loans which 

can then allow the landowner to provide payments consistent with their tax schedule. 

Generally, these types of loans are not commonplace as the interest rate is established 

by the Municipality through the legislation and would be more than what a loan 

institution would charge. xli 

The Agricultural Tile Drainage Installation Act is legislation which regulates the 

contractors and installers for tile drainage.xliiRegulation, the contractors, means that 

there is accountability for installation and the expectations of meeting installation 

requirements. Legislating contractors is different than in the urban setting where the 
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contractors may be licensed but not for the specific installation of a specific type of 

works such as tile drains.  

8.8 Comparative Discussion 

 The Great Lakes Protection Act (2015) is a provision which does not address urban or 

rural. It is a piece of legislation which encompasses the Ontario catchment of the Great 

Lakes. Comparatively the legislation discussed covers all of Ontario, such as 

Environmental Compliance Approvals and the Drainage Act (2018). However, the goals 

are for consistency with management within the Great Lakes area. The Stormwater 

Management approach provides for a treatment train approach to water management. 

In the urban context, the treatment train is well established; however, the gap is where 

there are older areas which may not have modern stormwater management techniques. 

Additionally, urban stormwater management is managed at the end of the pipe, 

therefore is there the potential for a manager at the lot level basis. 

In the rural context, the low-level management is straightforward to achieve as the 

properties are substantial and there is limited infrastructure in place would be impacted. 

The challenge in the rural context becomes managing stormwater in the conveyance 

and at the end of the pipe. Currently, the provisions are not in place to manage for the 

end of pipe treatment other than through voluntary action. This gap in the treatment 

train allows for future modifications and potential involvement through the Great Lakes 

Protection Act (2015) and potentially the Guardians Council for creating initiatives within 

the Great Lakes area. Establishing a treatment train within the rural area will provide for 

more comprehensive management of stormwater and options for quality and quantity 
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control. The two different areas (rural and urban) require two different management 

options as the landscape is different in each and especially when considering non-point 

source pollution.  

8.9 The Rural Lens to Water Management 

The rural lens has been discussed throughout this thesis, but have the questions 

created in the ROMA 2015 Rural Lens approach been addressed for Rural and 

Northern Ontario. The literature and information provided show us that non-point source 

pollution is a contributing factor to water quality impartment within the Great Lakes 

(Scavia, 2014). Rural Ontario contributes to these non-point sources through normal 

agricultural practices which end up within municipal drains and watercourses. But as we 

consider changes to managing water does it address a rural lens methodology.  

1. What benefit or hindrance will water quality management have on Rural and Northern 
Ontario?  

 Improvements to water quality management specifically through stormwater 

management have seen an improvement in aquatics as well as the ability to 

manage stormwater in a more intensified environment and intensify the 

development specifically in an urban area. Improvements in rural stormwater 

management may also see the ability to intensify as well as improvements in 

aquatics similar. However, like the urban areas, funding and the ability to 

construct some of these features would have a negative impact on the financial 

operation of farmers and potentially hinder farm operations. Therefore 

consideration of how to mitigate or minimize these impacts would be necessary.   
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2. How can water quality programs be implemented in low and sparse populations?  

 The thesis emphasis multiple times that the Drainage Act (2018) or rural 

legislation is the most appropriate way to implement water quality improvements. 

This is utilized in rural areas as they have rural and sparse populations as 

opposed to an Environmental Assessment which is generally targeted towards 

specific projects (eg. Bridges) or more urban areas.  

3. Are there enhancement opportunities for water quality in rural and northern Ontario? 

 Section 7.3 of the thesis highlights a number of recommendations for applying 

water quality techniques which can be completed through a rural approach and 

are intended for rural areas.  

4. Help or hinder goals of sustainability blending environmental, social and economic 
factors?  

 The goal of the thesis is to emphasis the use of existing legislation to manage for 

water quality. The different pieces of legislation provide for economical benefit 

such as maintaining access to drainage legislation which provides for increase 

crop yields and longer growing seasons. Additionally, environmental benefits of 

improving water quality management create a benefit for all society as water is a 

shared resource.  

5. Consider how and if rural people will be able to access it?  

 Rural individuals continue to access and utilize drainage legislation, therefore 

continuation of the existing tools would still occur with modification of features 



 

 

105 

 

which regulate the quality of the water and provide a management plan for water 

in a rural context.  

6. Consider all options for delivery, ensuring efficiency, the potential for co-delivery and 
an acceptable administrative impact on municipalities?  

 The thesis emphasis the continuation of drainage opportunities to agricultural 

operators which opportunities for local agencies to become partners in the 

management of water in an attempt to minimize conflict. This would potentially be 

highlighted more in the opportunity for Conservation Authorities to be more 

actively engaged as well maintaining the role of the drainage superintendents 

and drainage engineer.  

7. Account for the needs of special populations (such as youth, elderly and 
immigrants)?  

 The funding provided through drains applied through the Drainage Act (2018) 

provide for one-third funding in Southern Ontario and two-thirds funding in 

Northern Ontario. It would have to be assessed further if this should change or 

be examined further.  

8. Have adequate human and financial resources to be effective?  

 The intention of any implementation of water quality in the rural landscape is to 

utilize existing resources. These include, Conservation Authorities, Drainage 

Engineers and Drainage Superintendent.  

9. Ensure that Rural and Northern communities are receiving equitable treatment or 
services relative to others in the province?  
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 Currently this is identified as a gap in which would need to examined further. The 

thesis emphasis that there are ways in which water quality could be addressed 

through the practice of rural stormwater management techniques.  

10. Recognize the geography, weather and scale of Rural and Northern Ontario and 
include adjusted program criteria to accommodate these realities?  

 Geography is very important to the management of rural stormwater. The 

literature and information demonstrates that rural water management is primarily 

beneficial on the site as opposed to through an end of pipe treatment. This can 

be accounted for the large size of agricultural lots and ability to manage on site 

practices such as nutrient applications and grades.  

11. Accommodate the aspirations of residents from rural communities and the north?  

 Currently there is limited information in this thesis which would address or 

evaluate the aspirations of residents in rural and northern Ontario. The one factor 

which the thesis does emphasis is the use of existing resources and individuals 

to manage rural stormwater therefore the attempt is to interfere in the aspirations 

of rural residents as little as possible.  

12. Build upon the input and advice of rural residents, communities and municipalities? 

 The information to support this thesis was provided by Key Informant interviews 

that had backgrounds in rural Ontario, Communities and Municipalities. If there 

were further studies or implementations being considered addition information 

from Drainage Superintendents and Rural Landowners would support further 

study and implementation.  
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The rural lens model listed above considers stormwater management through the 

ROMA rural lens questions. But when looking at putting this into practice there are 

significant challenges such as legislation and practical application which may need to be 

adjusted to meet the rural lens approach.  

8.10 Recommendations 

The recommendations provided below are broken into two categories as they are the 

focus of the thesis to address how legislation can be modified and how would 

stormwater management practices be applied through a rural lens and how the practice 

can be created in a consistent manor through the province of Ontario: 

- Legislative Modifications/New Legislation 

- Practice Modifications (construction and implementation design) 

The legislative modifications will consider a hybridization of the urban stormwater 

management model and implementation through the Drainage Act (2018). This will 

require substantive consultation and coordination with Ministries such as OMAFRA, 

MOECC and other groups like OFA and CFA.  

8.11 Legislative Changes 

We know the primary emphasis agricultural drainage is managed through two specific 

Acts. These are the Tile Drain Act (2015) and also the Drainage Act (2018). Previously 

we had discussed these Acts and the form the system which drainage operates in 

Ontario. The Tile Drain Act (2015) primarily focuses on the proper drainage of a 

property and the on-farm application. The Drainage Act (2018) can moderate and 
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manage outlet from fields and crops which connect to the drain. If we were to implement 

a more urban approach to Stormwater management but through a rural lens, the effects 

of water contributing to the system could be able to address items such as water quality, 

water quantity and potentially groundwater recharge. The agricultural application of 

these techniques are currently being undertaken and implemented throughout Ontario; 

however, they are only be implemented on a case by case an individual basis. Broad-

scale changes and legislative uptake is necessary to implement the goals for Ontario's 

water management in both the Agricultural and Urban sector for water management. 

Opportunity for Rural Stormwater Control #1 – Changes to the Tile Drainage Act 

The Tile Drainage Act is a legislative piece which manages individuals who install tile 

drainage on the landscape. There are can be modifications to the Act to require 

installation of water control features prior to discharging water into a drain or 

watercourse. Currently there are only individuals who have been qualified through 

OMAFRA examination that can install tile drainage and are eligible for financing 

therefore as part of the qualifying work the individuals whom are licensed can also be 

educated on the methodology for installing water control features within a tile drainage 

system.  

Opportunity for Rural Stormwater Control #2 – Changes to the Administration of 
Drainage Act to the Conservation Authorities 

One of the items discussed during the key informant interviews were that administration 

of tile drainage and rural drainage is shared, but with varying degree of interests. 

Currently the Conservation Authorities play a commenting role in identifying concerns or 
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features such as wetlands or floodplains. There legislation is also watershed based and 

geographic. Therefore there are some synergies in allowing a watershed agency which 

is also required to manage watershed legislation such as the Drainage Act (2018). 

There are also a number of challenges in this, some which are historical, some which 

are technical. Administration, financing and technical requirements for managing 

drainage would need to be addressed. Opportunities such as broader watershed 

management along with abilities for Conservation Boards to sit as tribunals similar to 

the existing appeal opportunities provided through the current legislation.  These would 

have to be explored further and through more study and possible testing.  

Opportunity for Rural Stormwater Control #3 – Increase in Funding 

The Drainage Act (2018) currently provides 1/3 funding for Southern Ontario and 2/3 

funding for drainage construction in Northern Ontario. Modifications to the funding 

arrangement such as funding for hydrology (which was identified as a gap during the 

key informant interview) along with funding for water retention or water quality projects 

would provide incentive along with opportunity to formalize some of this water manage 

features on the landscape. It also allows some of the funding to be directed towards 

existing projects and creates a long term management scheme where features can be 

monitored and repaired as required.  

These funding models may also consider the evolution of urban stormwater and 

allocating funding towards the ways and means of phasing in funding to address current 

gaps and as gaps become mitigated slowly decreasing the funding model.  
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Opportunity for Rural Stormwater Control #4 – Increase Role of the Drainage 
Superintendent  

The Drainage Superintendent while not highlighted as prevalently in the thesis is a first 

on the ground individual who’s there to monitor and address drainage concerns as they 

arise. These individuals also have a long standing presence in Ontario’s management 

of Municipal Drains and have an active role in moving stormwater towards a more 

integrated watershed management model. As a regulated and formalized stormwater 

management model is developed so must be the maintenance and management of 

these features. Water quality and water quantity features require maintenance over time 

as they now function not as a natural system but as an engineered one. These features 

then require cleanouts, repairs or replacement to ensure that they are functioning 

appropriately and managed for both water quality and water quantity. 

Opportunity for Rural Stormwater Control #5 – Modifications to the Drainage Act 

The Drainage Act (2018) has been functioning to provide individuals outlet and 

construction of a drain by any means for over 100 years. Modifications to the Drainage 

Act (2018) must still consider the opportunity for agriculture to provide drainage and 

crop management appropriately, but should move towards a more integrated 

stormwater approach which manages for both water quality and water quantity.  These 

may be the requirement for best management practices onsite prior to access to the 

drain or management plans similar to that of the Engineer’s report which does not just 

look at the drain but what is being put into the drain. These management practices 

occur through other legislation such as a Nutrient Management Plan as required under 

the Nutrient Management Act. Further study and case study would be required to 
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assess the most appropriate approach to integrating a watershed management plan 

through the Drainage Act (2018).  

8.12 Practice Modifications 

The recommendations to the legislative regulation of stormwater in a rural setting would 

be set at high-level requirements for the goals of agricultural water management. All of 

the recommendations outlined would require further study and information gathering as 

so may be feasible and others not as much. The implementation and practical 

application of agricultural stormwater would also have to be considered when initiating 

discussion on rural stormwater management. As previously discussed there are many 

different applications of agricultural stormwater management techniques to address 

water quality and water quantity. The Drainage Act (2018) provides for the construction 

of a drain by any means. This requires use to start modifying how these drains are 

constructed and how they are managed. When considering constructing a drain by any 

means the implementation of this could be considered through many contexts. One 

could be through the modification of the Drainage Act (2018) or drainage guidelines. 

Currently there is a new guide provide by OMAFRA to the Drainage Engineers in 

Ontario (Publication 852, dated 2018) which provides guidance on different drainage 

methods or modifications in the way that the Drainage Act (2018) is implemented. 

Additionally, modifications to zoning bylaws or site plan applications where larger 

structures are erected on agricultural property the need for stormwater management 

implementation for these features when out letting to a Municipal Drain.  
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The techniques outlined through the Thesis provide methods for controlling or improving 

the ability of water management in both urban and agricultural area. These are currently 

existing techniques which could be implemented more formally. They include: 

Figure 11 - Rural Stormwater Techniques 

The techniques as identified in Figure 11 are meant to represent the type of control 

feature and where it would be applied to. As outlined above largely the biggest benefit is 

seen on the onsite management of water before it ends up within the receiving water 

body. The techniques would need to be assessing through a properly designed and 

engineered drain and ultimately managed for the long term through provisions within the 

Drainage Act (2018) and establishment of the Municipal Drain.  

Rural Water Management Techniques Onsite Conveyance End of Pipe

Onsite Controls

Cover Crops

Nutrient Application

Phosphorus Management

Nitrogen and Nutrients Management

Phosphorus Reserve in Soil

Manure Application

Water and Sediment Control Basins (WASCOB’s)

Filter Strips and Control Buffers

Conservation Tilage

Sediment Basins

Conveyance Controls

Grassed Waterways

Alternative Tile Inlets

Tile Drainage

Riparian Vegetation and Buffers

Agricultural Controls Structures

Sediment and Erosion Control 

Chemical Application Herbicide and Pesticide
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8.13 Conclusion 

Ontario has been moving towards a more integrated watershed management and 

control of runoff from development and has been doing so for a number of years. 

Ontario’s agricultural ownership and practices are moving towards larger and more 

developed for agriculture over the last several decades. As we examine the ongoing 

concern within the Great Lakes and rivers and water body system, we need to continue 

to move towards making the system more resilient and improving the health of the 

systems both for the short and long term. Agriculture has a role to play with the 

management of water being sent off site through the installation of pipes and 

conveyance controls. As we consider modifications to these practices we must also 

consider how urban stormwater was an evolution, and give consideration that 

modifications to rural agriculture may need additional assistance similar to development 

credits or other means of financial assistance.  

The emphasis on the Drainage Act (2018) and specifically Municipal Drains is to provide 

an adequate outlet to individuals and proponents (those petitioning for the drain). This is 

also where the legislation limits the consideration for water management to just the 

water draining or withdrawal that is occurring. As we move forward in managing water in 

Ontario, the need for a more holistic approach to watershed management; similar to 

how the urban system has evolved the rural system has to evolve to address water 

quality. Items such as phosphorus management, climate change, and water supply 

begin to have long-term impacts on agricultural practices and the affects of agricultural 

practice have effects on water quality. The rural drainage system while different than the 
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urban can take similarities in methodology and approaches and adapt them with a rural 

lens. This would allow for a stronger implementation of water quality and water quantity 

benefits to users and receivers within the watershed.   

Water is a shared resource and also a shared responsibility. To continuously work 

towards improvements in water management should be a shared goal between all of 

Ontarians both rural and urban and therefore should be continually encouraged and 

improved upon.  
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APPENDICES  

APPENDIX A - INTERPRETATION OF GREAT LAKE PROTECTION ACT 

 

1. To protect human health and well-being through the protection and 

restoration of water quality, hydrologic functions and the ecological health 

of the Great Lakes-St. Lawrence River Basin, including through the 

elimination or reduction of harmful pollutants.  

2. To protect and restore watersheds, wetlands, beaches, shorelines and 

coastal areas of the Great Lakes-St. Lawrence River Basin. 

3. To protect and restore the natural habitats and biodiversity of the Great 

Lakes-St. Lawrence River Basin. 

4. To protect and improve the capacity of the Great Lakes-St. Lawrence 

River Basin to respond to the impacts and cause of climate change.  

5. To improve understanding and management of the Great Lakes-St. 

Lawrence River Basin by advancing science and promoting the 

consideration of traditional ecological knowledge relating to existing and 

emerging stressors and by establishing and maintaining monitoring and 

reporting programs or other actions with respect to the ecological 

conditions of the Basin.  

6. To enrich the quality of life in communities in the Great Lakes-St. 

Lawrence River Basin through support of environmentally sustainable 

economic opportunities, innovation and environmentally sustainable use of 

natural resources. 
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APPENDIX B – SUMMARY OF GREAT LAKES STRATEGY AND 
INCLUSION REQUIREMENTS 

Great Lakes Strategy 

The Strategy Shall Include 

1. A summary of the environmental conditions of the Great Lakes-St. 

Lawrence River Basin. 

2. The goals of the Strategy. 

3. The performance measures by which progress in achieving the purposes of 

this Act can be assessed. 

4. The principles that are intended to guide decisions under this Act, including 

principles that reflect the following: 

i. An ecosystem approach that includes the consideration of cumulative 

stresses and impacts. 

ii. A precautionary approach. 

iii. An adaptive management approach. 

iv. The importance of collaboration and the sharing of data between 

government and interested persons and organizations in seeking to achieve 

the purposes of this Act. 

v. The importance of government accountability to the public for actions taken 

to achieve the purposes of this Act. 

vi. The recognition of First Nations and Métis communities that have a historic 

relationship with the Great Lakes-St. Lawrence River Basin. 

5. A summary of actions taken to achieve the purposes of this Act. 

6. An identification of priorities for future actions to be taken under this or any 

other Act to achieve the purposes of this Act. 

7. Such other matters as the Minister considers advisable. 
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APPENDIX C – KEY INFORMANT INTERVIEW REQUEST FOR 
COMMENTS 

Hello XXXXXXX 

My name is Nathan Garland and I am a graduate student at the University of Guelph 
working with John Fitzgibbon as my thesis advisor. Currently I am completing my thesis 
on Rural Stormwater Management and specifically on application of rural water 
management to utilize Stormwater management techniques. The current premise of my 
thesis is that rural water is managed through several different frameworks (Drainage 
Act, Tile Drain Act, Nutrient Management Act, etc.) and I am seeking input from 
individuals who have been involved with rural water management and discuss both 
water quality and water quantity techniques. 

To assist with some of the discussion some of my questions are: 

What is the current practice of stormwater/water management in Ontario 

What are some of the applicable Acts/Legislation in water management in Rural Ontario 

What are some of the barriers in water management in Rural Ontario (money/land) 

If steps were taken to manage water in rural Ontario what would be the most beneficial 
(water quality/quantity) 

If you have approximately 30 minutes to discuss the status of water management in 
rural Ontario it would be beneficial in providing subject matter for my thesis works. 

You can reach me at: ngarland@uoguelph.ca or 226-755-2879. I am available to both 
call in or I can attend your office to discuss at a mutually convenient time in the next 
several weeks/months.   

Regards, 

Nathan Garland 
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