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1. Introduction and Background  

1.1 Study Objectives and Rationale  

A common theme that resonates throughout most, if not all water management programs is the desire to contribute 
to and enhance the environmental, social and economic well being of the watershed through sustainable 
management of the water resource.  Through achieving this, the benefits of the resource can be fully enjoyed by 
present and future generations. 
 
It is to that end, that the objectives of the Trent Severn Waterway - Water Management Improvement Program were 
developed.  The specific objectives include the following: 
 
1. To understand the variables that are critical to effective water management decision making; 
2. To ensure that the Agency and its water management partners have access in an accurate and timely way to 

the appropriate data that allows these variables to be used in making decisions; 
3. �7�R���G�H�V�F�U�L�E�H���W�K�H���F�X�U�U�H�Q�W���D�S�S�U�R�D�F�K���W�R���Z�D�W�H�U���P�D�Q�D�J�H�P�H�Q�W���L�Q���W�K�H���I�R�U�P���R�I���D���³�:�D�W�H�U���0�D�Q�D�J�H�P�H�Q�W���0�D�Q�X�D�O�´���W�K�D�W��

describes in considerable detail how water is managed now;  
4. To validate and/or suggest improvements in how water is currently managed such that broad water 

management goals described above are best achieved; 
5. To construct a numerical predictive tool that allows the basic operational model(s) to be readily adjusted in 

response to changes in critical variables; and, 
6. To construct a numerical management tool, linked to real time gauging and data collection systems that allows 

the water manager to: 
a) Understand the current state of water levels and flows throughout the system; 
b) Predict the quantifiable impact of specific water management decisions; 
c) Document when and why specific water management decisions are taken; and, 
d) Provide agencies and individuals with internet-accessible, real time information that contributes to their 

operations and enjoyment of the Trent Severn Waterway and its associated reservoir lakes. 
 
The Trent Severn Waterway: Water Management Study addresses the first four of these program objectives. 
 
The competition for the water of the Trent Severn Waterway has always been a condition of the system�¶s operation.  
However, in recent decades, the stakeholders and variables at play as part of that competition have increased and 
subsequently so to have the demands and complexities of the operating environment.  The following examples 
highlight some of the operational considerations within the Waterway: 
 
 The Haliburton Lakes have become one of the most significant cottage regions in the province; and more 

recently there has been a shift toward year round residency on these lakes; 
 Shoreline properties have increased in value, and with that the demands to maintain the levels of the reservoir 

lakes have increased; 
 Cities and Towns have developed along the shorelines and have infrastructure demands to draw water from the 

system; 
 The shores are home to thousands of businesses that rely on those that live in and visit the area; 
 The societal awareness of and desire to protect the natural environment is increasing; 
 There are legitimate concerns about global warming and the potential impacts of climate change; and 
 Growing environmental concern has led to an interest in the potential for hydro electric power generation as a 

source of renewable energy. 
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These issues have been recently documented by the Panel on the Future of the Trent Severn Waterway in, �,�W�¶�V���$�O�O��
About the Water, and a study of the past, present and future of the waterway completed in 2007 by Ecoplans 
Limited.   
 
This study is intended to build upon this work toward ensuring that water management personnel have the tools 
necessary to assist them in making water management decisions.  These tools must ensure that management 
decisions are; timely, information and science based, reflect a thorough understanding of the variables, and achieve 
an optimal and appropriate balance of the overall water management goals. 
 
This study represents the first phase of what could be a multi-phase endeavour towards achieving the vision and 
objectives of the overall Water Management Improvement Program.   
 
This study has been organized into four components that directly correspond to the specific objectives of the Water 
Management Improvement Program: 
 
 Data Collection and Management Guide  
 Review of Water Management Systems and Models  
 Water Management Manual �± Description of the Current Approach to Water Management  
 Evaluation of the Current Appr oach to Water Management  

 
This component of the study, titled the �³Water Management Manual �± Description of the Current Approach to Water 
Management� ,́ has been developed to describe the current approach to water management by Parks Canada for the 
Trent River Watershed. 
 

1.2 The Trent Severn Waterway  

The Trent Severn Waterway (TSW or Waterway) is a 386km inland navigation route crossing south central Ontario, 
from Trenton on the Bay of Quinte to Port Severn on Georgian Bay with a total drainage area of 18,690km2 (Figure 
1-1).  It comprises several navigable lakes and their interconnecting channels as well as many reservoir lakes.  
There are two watersheds within the Waterway: the Trent River Watershed and the Severn River Watershed.  
Although this Study concentrates only on the Trent River Watershed, both are characterized below.     
 
The Trent River Watershed is the eastern watershed, with an area of 12,530km2 draining to Lake Ontario.   It lies in 
the rolling farmlands of southern Ontario.  This watershed contains three (3) sub-watersheds: 
 
 The Haliburton Reservoir Lakes (3,320km2) to the north consists of forty-four (44) lakes in the northern shield 

area that have been dammed to collect Spring runoff.  Water from these lakes is released over the summer to 
supply the Trent component of the Waterway.  These lakes are on the tributaries of the Gull, Burnt and 
Mississauga rivers, as well as Nogies, Eels and Jack creeks.   

 The Kawartha Lakes and the Otonabee River (4,862km2) that drain to Rice Lake including: Katchewanooka, 
Clear, Stony, Lovesick, Lower Buckhorn, Buckhorn, Chemong, Pigeon, Sturgeon, Scugog, Cameron and 
Balsam Lakes.  These lakes are south of the Canadian Shield in rolling countryside, where rainfall runoff is 
usually slow and evaporation losses in the summer are high.   

 Rice Lake and the Trent River  (4,348km2) that drain to the Bay of Quinte (Lake Ontario), including the Crowe 
River  (1,894km2) sub-watershed that drains to the Trent River at a confluence downstream of Rice Lake. 
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The Severn River Watershed lies immediately to the west of the Trent Basin and drains to Georgian Bay.  This 
6,160km2 drainage area has three (3) sub-watersheds:  
 
 The Lake Simcoe and Lake Couchiching  sub-watershed, including the Talbot River.  Most of the drainage 

area for this sub-watershed is in rolling farmland with deeper soils.  As a result, water runoff is slow and 
evaporation losses from both land and lake surfaces are high.  Only about 25% of the precipitation falling on this 
watershed eventually appears as runoff flows. 

 The Black River  sub-watershed feeds into the Severn River downstream of Lake Couchiching.  This sub-
watershed is characterized by the thin soils and rock of the Precambrian Shield.  It is virtually unregulated and 
produces rapid runoff from precipitation while evaporation losses are lower.  Consequently, even though the 
Black River sub-watershed is less than half of the area of the Simcoe-Couchiching basin, its long-term average 
flow is comparable.  The Black River also has high peak flows during the spring period. 

 The Severn River  below Washago, including Sparrow Lake, Six Mile Lake Tea Lake, and Gloucester Pool.  The 
natural watercourses of the Black and the Severn Rivers are constrained by numerous narrow reaches and 
constrictions, which are prone to increased water levels in the river and upstream flooding during high flows. 

 
The area influenced by management of the TSW includes more than 120,000 properties as identified in a recent 
study (Ecoplans 2007): 
 
 Approximately 35,000 shoreline properties in the reservoir lakes; 
 More than 400 commercial operations; 
 Six Conservation Authorities; and  
 Several tiers of government, including: 6 First Nations; 2 regional municipalities; 3 municipalities; 1 district 

municipality; 5 counties; 5 cities; 4 towns; and, 26 townships. 
 

1.3 Goals and Objectives of the Trent Severn Waterway  

Construction of the Trent Severn Waterway began in the late 18th century with the building of small dams and water 
powered mills at numerous locations throughout south-central Ontario.  In the early 19th century, dams and timber 
slides were added to support a growing logging industry by facilitating transportation of logs from the interior of 
Upper Canada to the United States and Great Britain.   
 
Key early goals for management of the Waterway were to provide navigation and to protect public safety and 
property.  By the mid-19th century, architects of the Waterway realized that a reservoir system was required to feed 
water to the system in order to maintain navigation through the summer months.  A series of dams in the northern 
part of the TSW were transferred from the Province to the Federal government in 1905 and 1906.  This transfer 
formally recognized the need for a reservoir system and provided the means to manage and control flow from a 
number of water bodies that collectively could be used as a reservoir lake system.  The Orders-in-Council that 
transferred these works explicitly acknowledged that the transfers were to benefit operation of the TSW.  The 
Orders-in-Council also designated the water in the listed lakes and rivers as reservoirs for the Waterway.   
 
When the reservoir lakes were conceived, there was very little permanent settlement in the Haliburton region.  Since 
the 1930s, the Haliburton lakes have grown to become one of the most important cottage areas in Ontario.  
Furthermore, a recent shift from seasonal to permanent, year-round residency in the Haliburton lakes region is 
occurring.  Associated changes in the operating environment of the Waterway include increasing trends in uses 
other than through navigation, economic development and commercial operations along the Waterway, as well as 
increasing value placed on natural ecosystems and habitats.  Finally, meteorological changes have also been 
�R�E�V�H�U�Y�H�G�����D�V���G�L�V�F�X�V�V�H�G���L�Q���W�K�H���³Evaluation of the Current Approach to Water Management �´�������L�Q�F�O�X�G�L�Q�J�����L�Q�F�U�H�D�V�H�G��
number of heavy rainfall events of shorter duration, increasing annual precipitation in some regions and decreasing 
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annual precipitation in others, regional warming in some areas resulting in increased water temperatures, life cycle 
impacts to aquatic and wetland species and habitat changes. 
 
These changes in the operating environment of the Trent Severn Waterway are reflected in a recent study 
(Ecoplans, 2007) which indicates that the present-day array of expectations and obligations are unprecedented in 
the history of the Waterway operations. Six Water Management Goals and associated Objectives were developed in 
this study to capture these expectations and enhance operations. These goals and objectives are listed in Table 1-1. 
 
Table 1-1 - Water Management Goals and Objectives of the Trent Severn  Waterway  

Water Management Goals  Objectives  

Reducing threats to public safety and negative impacts to public and private 
infrastructure from over -bank flooding, ice d amage, extreme water level 
fluctuations, and high volume flows  

 Mitigate Flooding  
 Protect Infrastructure 
 Provide for Public Safety 

Contributing to the health of Canadians through the availability of drinking 
water for residents, cities and towns througho ut the watershed  

 Manage for Water Supply (agricultural 
and municipal)  

 Manage for Water Quality (human health 
and aquatic life) 

Providing safe boating and navigation along the marked navigation channels 
of the Trent Severn  Waterway  

 Provide Navigation  

Protecting significant aquatic habitats and species  
 Protect Natural Environment (wetlands, 

fish, wildlife, invasive species, species at 
risk)  

Optimizing the enjoyment of the water throughout the watershed by shoreline 
residents and visitors  

 Enhance Aesthetics  
 Optimize Recreation 
 Optimize Cultural Resources 
 Provide Public Access (physical access, 

access to information) 

Allowing hydroelectric generation plants to operate at plant capacity and meet 
demand for renewable energy insofar as possible  

 Optimize Water Power Generation  

 

1.4 Introduction to the Water Management Process  

The management of the Trent Severn Waterway to achieve these goals and objectives requires consideration of a 
�Y�D�U�L�H�W�\���R�I���G�L�I�I�H�U�H�Q�W���I�D�F�W�R�U�V�����L�Q�F�O�X�G�L�Q�J���W�K�H���:�D�W�H�U�Z�D�\�¶�V���P�D�Q�G�D�W�H�G���U�H�T�X�L�U�H�Pents, scientific objectives, regulatory 
impacts, environmental impacts, political and public concerns, as well as the day-to-day and long-term operation of 
the Waterway.  A Water Management Process was developed through this study as a way to address this 
complexity and to consider the interests of the many different stakeholders.  The Water Management Process is 
displayed in Figure 1-2, and describes the steps required to implement decisions with respect to the operation of the 
Waterway. 
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Figure 1-2 - Water Management  Process for the Trent Severn  Waterway  

The Operational Management Process shown on the left side of Figure 1-2 describes the core activities of Parks 
Canada staff in the operations of the TSW.  These activities are implemented on a continual basis and consist of the 
day-to-day operations of the locks, dams and other water control structures to manage the flows and water levels in 
the Waterway through regular monitoring, the balancing of water between the different components of the Waterway 
(i.e., the Haliburton Reservoir Lakes and the Kawartha Lakes/Trent River), and the communications with staff to 
implement management decisions.   
 
The Constraint Management Process shown on the right side of Figure 1-2 describes the activities undertaken to 
establish the cons�W�U�D�L�Q�W�V�����R�U���³�0�D�Q�D�J�H�P�H�Q�W���5�D�Q�J�H�V�´�����W�K�D�W���G�H�I�L�Q�H���W�K�H���U�D�Q�J�H���R�I���Z�D�W�H�U levels and flows on all lakes with 
the aim of satisfying the goals and objectives of the Waterway in a comprehensive and balanced manner.  This 
process includes the evaluation of a diverse array of variables that impact the goals and management of the 
Waterway.  The frequency that the Constraint Management Process is undertaken depends on the data being 
evaluated; for example, the review of historic flood events and levels need only be completed once to establish the 
historical record, and then updated only when new events occur.   
 
In both the Operational and Constraint Management Processes, there are three primary activities: 
 
 Data Collection .  The gathering of information that is applicable to either the operations (i.e., operational 

variables ) or management ranges (i.e., constraint variables ) of the Waterway.   
 Processing .  The use of processing and optimization tools to interpret the collected data and produce results 

appropriate for effecting operational or management/constraint changes. 
 Decision Makin g.  The evaluation of processing results to make operational decisions or to establish new 

management ranges throughout the Waterway. 
 


































































































































































