
Background
In 2020, the International Joint Commission (IJC) ordered an Expedited Review of Plan 2014 – the plan 
for regulating Lake Ontario outflows into the St. Lawrence River. The review has been led by the IJC’s 
Great Lakes-St. Lawrence River Adaptive Management (GLAM) Committee. The GLAM Committee reports 
to the International Lake Ontario-St. Lawrence River Board, the body responsible for overseeing the 
operation of Plan 2014.  

After the Board conducts a public comment process, it will make recommendations to the IJC regarding 
potential revisions to Plan 2014.

Performance indicators played a key role in evaluating modifications to the regulation plan during 
Phase 2 of the Expedited Review.

What are Performance Indicators? 
Performance indicators are measurements of things that are affected by different water levels and 
flows. Examples include the number of buildings at risk of flooding, the area of marsh wetlands, water 
levels that are critical for marinas and municipal water intakes, and flow rates in the upper St. Lawrence 
River that are unsafe for commercial navigation. The indicators used in the Expedited Review attempt 
to capture things that people value. They also are meant to represent broader social, economic and 
environmental values that may be difficult to quantify.

In addition to representing something important, indicators must be sensitive to changes in water levels 
and flows, and reliable data and information must be available to validate the results. Some indicators 
depend on short-term water levels, such as the operating thresholds for water intakes. Others are 
influenced by water-level patterns over several years, such as the area of marsh wetlands.
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Key Points
•	 Performance indicators measure how different water levels and 

flows would likely affect things that people value.
•	 They were used to evaluate how modifications to Plan 2014 would 

perform under a range of plausible water supplies.
•	 While no regulation plan can eliminate extremely high and low 

water levels, performance indicators provide a valuable base of 
information to support decisions.



The GLAM Committee worked closely with 
experts in academia, government and industry 
on methods to measure the impacts of water 
levels and flows. During this process, the GLAM 
Committee also conducted workshops with its 
Public Advisory Group members to seek their 
views on values that are important to affected 
communities and interests. In addition, the 
GLAM Committee engaged with Indigenous 
Communities to initiate long-term relationships 
and learn what performance indicators may best 
represent their values.

Two types of indicators were developed during 
the Expedited Review. Full-fledged indicators 
provide detailed information on the effects of 
water levels and flows at specific locations or 
larger geographic areas. They are used in a high-
definition model called the Integrated Social, 
Economic and Environmental (ISEE) System. 
Simplified indicators provide more general 
information about the effects of water levels 

and flows. They were derived from the ISEE 
system and are used when an analysis must be 
performed quickly. 

The Expedited Review built on the work of 
previous studies, such as the International Lake 
Ontario-St. Lawrence River Study, but also added 
new capabilities and perspectives. For example, 
a more precise flooded-buildings indicator was 
developed with the ISEE System, which could 
simulate the water levels around each building 
in the basin. Based on experience in the last 
decade, property owners can be harmed by the 
loss of access or loss of septic system operation 
before water enters the first floor. As a result, 
instead of only considering when water floods a 
building’s first floor, the new indicator also looks 
at water reaching the foundation of a building. 
Another new performance indicator focused 
on wild rice, highlighting its importance as an 
ecosystem feature of particular significance to 
Indigenous Communities.

How were Performance Indicators Developed?

Performance Indicators
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•	 Flooded buildings

•	 Flooded public assets

•	 Flooded roads

•	 Wetland area

•	 Wet meadow 
area

•	 Northern pike

•	 Wild rice

•	 Marsh bird

•	 Migratory waterfowl

•	 Least bittern

•	 Black tern

•	 Turtles

•	 Muskrat

•	 Exposed riverbed
•	 Violation of water 

intakes thresholds
•	 Violation of 

wasterwater thresholds

•	 Recreational boating 
index

•	 Marina functionality

•	 Draft 
restrictions

•	 Lost tonnage

•	 Gradients

•	 Outflows above 
10,400 cubic 
metres per second

•	 Port of Montreal



How were Performance 
Indicators used in the 
Expedited Review?
Performance indicators were used to assess 
regulation plan modifications and determine 
whether the resulting water levels and flows 
were better or worse for shoreline property 
owners, recreational boaters, navigation, 
ecosystem health. Each modified plan was 
tested with a range of possible water supply 
conditions, including supplies experienced 
in the past, variations of the past supplies, 
and supplies based on different climate 
change scenarios. The simplified performance 
indicators allowed the GLAM Committee to 
rapidly test and refine thousands of regulation 
plan modifications.  Running a plan through 
the ISEE System could take several days of 
computational time, so only the most promising 
plans were tested with this system and the full-
fledged indicators. 

The GLAM Committee experimented with 
nearly every aspect of regulating Lake 
Ontario outflows. However, no plan performed 
significantly better than Plan 2014 for one 
interest or region without causing problems 
for others. In addition, no plan performed best 
under all water supply conditions. Nonetheless, 
the performance indicators provided a way to 
evaluate the advantages and disadvantages of 
each alternative.

What Performance Indicators 
were used in the Expedited 
Review?
The GLAM Committee focused on creating 
performance indicators that reflected what 
mattered most to shoreline property owners, 
recreational boaters, Indigenous Communities, 
municipal water uses, commercial navigation, 
and ecosystem health. 

The Expedited Review relied on 13 simplified 
performance indicators to rapidly assess 
and refine regulation plan modifications. 
These included buildings at risk of flooding, 
municipal water intake violations, marina 
functionality, Lake St. Lawrence summer water 
levels, upper St. Lawrence River gradient (slope 
of the river that affects navigation), marsh 
wetland area, Least bittern nesting pairs, 
Northern pike spawning area, and Muskrat 
lodge viability.

The Expedited Review used a larger set of 
full-fledged performance indicators to conduct 
detailed plan evaluations. These full-fledged 
performance indicators included flooded roads, 
agricultural yield loss, reduced navigation 
tonnage, wild rice, migratory wildfowl, turtles, 
and several others as listed on page two.

Conclusion
Performance indicators measure how different 
water levels and flows would likely affect 
things that people value. They were developed 
with input from representatives of the affected 
interests and communities as well as subject-
matter experts. During the Expedited Review, 
performance indicators provided a powerful way 
to evaluate regulation plan modifications under 
a range of plausible water supply conditions.
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