
International Lake Superior Board of Control FAQs 

The purpose of these Frequently Asked Questions (FAQs) is to provide stakeholders throughout 
the upper Great Lakes with information on how the International Lake Superior Board of Control 
(ILSBC, or Board) manages the Lake Superior outflows under the direction of the International 
Joint Commission’s (IJC) “Orders of Approval” while also ensuring the most equitable 
distribution of benefits and impacts for all citizens living and working along this magnificent and 
spectacular watercourse.  

These FAQs represent questions that have commonly been asked or address areas where the 
Board feels that additional information would be useful for the public. The Board would sincerely 
appreciate your comments and suggestions in order to provide the best information and 
perspective for you, the citizens of the upper Great Lakes and stakeholders, regarding 
management of its waters for all interests (Contact Us).  

The Board encourages you to visit the International Lake Superior Board of Control Facebook 
page for more information. It is a great forum to voice your comments and concerns, ask 
questions, and to learn from questions that others have asked. 

 

This FAQ Site is organized with the following sections:  

SECTION 1: Governance and Decision-Making  
1.1. The Boundary Waters Treaty  

1.1.1. What is the Boundary Waters Treaty?  
1.1.2. What are the principal provisions of the Boundary Waters Treaty regarding 

projects such as dams?  
1.1.3. Does the Boundary Waters Treaty give precedence to some uses over others?  

1.2. The International Joint Commission (IJC)  
1.2.1. What is the IJC?  
1.2.2. How does the IJC work?  
1.2.3. What are the Orders of Approval?  
1.2.4. What are the principal provisions of the Orders of Approval for the upper Great 

Lakes?  
1.2.5. Are Orders of Approval ever updated?  
1.2.6. How does the IJC engage the public?  

1.3. International Lake Superior Board of Control  
1.3.1. What is the International Lake Superior Board of Control?  
1.3.2. Who is on the Board?  
1.3.3. How are members of the Board appointed?  
1.3.4. Does the Board take formal votes on its decisions?  
1.3.5. What is done to ensure that the public has input into Board decisions? 
1.3.6. Are records of Board decisions accessible to the public?  
1.3.7. How does the Board increase public awareness of water and weather 

conditions?  
1.4. Operators of the Control Structures  

1.4.1. Who actually operates the control structures at Sault Ste. Marie?  

SECTION 2: Regulation  
2.1. What does the Board regulate? 
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2.2. How does the Board go about regulation?  
2.3. What is Plan 2012? What is its objective? 
2.4. Who are the Regulation Representatives and what are their duties?  
2.5. What are the criteria that the Board uses in making decisions?  
2.6. What other regulations and standards does the Board use in making its decisions?  
2.7. What authority does the Board have to consider individual interests when setting Lake 

Superior outflows?  
2.8. What actions do the IJC and Board take to react to low water supplies and avert 

extreme low water levels in the upper Great Lakes?  
2.9. Can water be stored on Lake Superior to provide a buffer against low water conditions 

downstream?  
2.10. What adaptive measures should water users and property owners be taking above and 

below the control structures to protect against adverse impacts, and will the Board be 
taking actions to encourage such measures to be implemented?  

SECTION 3: Influences on Water Levels and Flows  
3.1.   Why do levels and flows fluctuate in the upper Great Lakes?  
3.2. Water gained from precipitation and lost from evaporation, and wind are the major 

natural forces affecting lake levels. How significant are these forces, and why?  
3.3. What influence does isostatic rebound have on lake levels and water access around the 

shorelines of the upper Great Lakes?  
3.4. What influences do climate change and other long-term factors have on water levels 

and water access around the shoreline?  
3.5. What is the significance of the Long Lac and Ogoki Diversions? What about the 

Chicago Diversion? 
3.6. How does ice affect lake evaporation and lake levels? 
3.7. Doesn’t knowing the snowpack provide a reliable indicator of the water supplies for the 

spring and summer season?  
 

 SECTION 4: Effects of Regulation on Levels and Flows  
4.1.   What was the purpose of the hydropower projects?  
4.2. What caused changes in lake levels before regulation, and what is causing changes 

after regulation?  
4.3. What was the “natural” annual cycle of lake levels before regulation in comparison with 

after regulation?  
4.4. Why were lake levels different prior to regulation than they have been since regulation? 
4.5. What has caused changes in levels of the St. Marys River since regulation?  
4.6. What were the “natural” levels in the St. Marys River downstream of Sault Ste. Marie 

before regulation?  
4.7. How are the long-term, lake-wide average lake levels computed? 
4.8. How do the actual levels on Lake Superior and Lake Michigan-Huron differ from the 

Plan-specified levels? 
4.9. What actions does the Board take to manage ice conditions in the St. Marys River 

during the winter? 
4.10. Why can’t the Lake Superior level be kept at the average level all year round? 
4.11. The water levels have changed a lot recently. What has the Board done? 
4.12. Why is the flow in the St. Marys Rapids high when Lake Superior flows are high? What 

are the benefits and/or disadvantages of such a situation? 
4.13. How does regulation of Lake Superior mitigate flooding conditions in Soo Harbour area?  

 



SECTION 5: Impacts on Various Interests  
5.1. General  

5.1.1. What is the value of high water? Who is impacted?  
5.1.2. What is the value of low water? Who is impacted?  
5.1.3. At what lake levels do adverse impacts from low or high water occur?  
5.1.4. What can shoreline communities do, if anything, to assist the Board?  
5.1.5. What water level information is available?  

5.2. Domestic Water Supplies and Sanitary Uses  
5.2.1. How can high or low lake levels affect domestic and sanitary uses?  

5.3. Commercial Navigation  
5.3.1. How can the regulation of Lake Superior outflows impact commercial navigation? 
5.3.2. Are navigation interests impacted by lake levels?  

5.4. Hydropower  
5.4.1. Do hydropower interests benefit from high Lake Superior outflows?  
5.4.2. When the Board increases outflows from Lake Superior is the water spilt or is it 

still used to generate electricity?  
5.4.3. What are peaking and ponding? Do peaking and ponding impact water levels? 

5.5. Environment  
5.5.1. How is the environment considered when setting Lake Superior outflows?  
5.5.2. Has regulation had an adverse impact on wetlands of Lake Superior or Lake 

Michigan-Huron?  
5.5.3. Has regulation impacted the St. Marys River environment and what are the St. 

Marys Rapids Fishery Remedial Works?  
5.6. Riparian and Shoreline Property Owners  

5.6.1. What factors affect shoreline flooding and erosion?  
5.6.2. Are certain areas more sensitive to water level fluctuations? 
5.6.3. What have been the benefits to riparian property owners as a result of Lake 

Superior regulation?  
5.6.4. Are there ways to address low water problems other than through regulating 

water levels? 
5.6.5. Are there ways to address flooding and erosion problems other than through 

regulating water levels?  
5.6.6. What can I, as a landowner, do to protect myself from high water damages to my 

property? What can the Board do to help me?  
5.7. Recreational Boating  

5.7.1. Other than water level regulation, are there any actions that could benefit 
recreational boaters?  

5.8. Angling 
5.8.1. As an angler, how does regulation affect me? 

  



 

1. Governance and Decision-Making  

Three major groups are responsible for the decision-making and governance for the upper 
Great Lakes, starting with the Boundary Waters Treaty:  

1. The International Joint Commission sets the overall policy for managing water levels and 
flows,  

2. The International Lake Superior Board of Control sets the strategy for meeting the IJC 
policies, and  

3. The Canadian and U.S. hydropower entities operate the dams in the St. Marys River to 
implement the strategy of the Board.  

1.1 The Boundary Waters Treaty  

1.1.1 What is the Boundary Waters Treaty?  

The Boundary Waters Treaty of 1909 was written to help the United States and Canada prevent 
and resolve disputes over the use of the waters they share.  

1.1.2 What are the principal provisions of the Boundary Waters Treaty regarding projects 
such as dams?  

In very general terms, unless there is a special agreement between the United States and 
Canada, new uses and obstructions or diversions of boundary waters cannot take place without 
the prior approval of the IJC if the proposed project will affect the natural level or flow of those 
waters on the other side of the boundary. The IJC considers interests in both countries in 
accordance with the Treaty and may require that certain conditions in project design or 
operation be met to protect interests on either side of the boundary. If the IJC approves a 
project in response to an application, it issues an ‘Order of Approval.’ In cases where the 
operation of the project must meet certain conditions, such as flow requirements through a dam, 
the IJC appoints a Board to monitor compliance with the Order of Approval on an ongoing basis.  

1.1.3 Does the Boundary Waters Treaty give precedence to some uses over others?  

Yes. Article VIII of the Boundary Waters Treaty states that the International Joint Commission 
may not approve a use that tends materially to conflict with or restrain any other use given 
preference over it in the order of precedence. The order of precedence among the various uses 
enumerated in the Treaty is stated as: (1) uses for domestic and sanitary purposes, (2) uses for 
navigation, and (3) uses for power and irrigation purposes. “Domestic and sanitary purposes” 
include municipal water supply and wastewater treatment. The provisions do not apply to or 
disturb any existing uses of the boundary waters on either side of the border.  

1.2 The International Joint Commission (IJC)  

1.2.1 What is the IJC?  

The International Joint Commission (IJC) was established under the Boundary Waters Treaty of 
1909 to help the United States and Canada prevent and resolve disputes over the use of the 
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http://ijc.org/en_/
http://ijc.org/en_/Reports_and_Publications?publications_search_title=Boundary+Waters+Treaty&publications_search_keywords=&publications_search_author=&publications_from=1900%2F01%2F01&publications_to=2015%2F05%2F05
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waters they share. Under the Treaty, the IJC approves certain projects that affect the natural 
levels and flows of boundary waters, such as the international hydroelectric power projects at 
Sault Ste. Marie, Michigan and Ontario.  

1.2.2 How does the IJC work?  

The IJC has six Commissioners. Three are appointed by the President of the United States, with 
the advice and approval of the Senate, and three are appointed by the Governor in Council of 
Canada, with the advice of the Prime Minister. The Commissioners must follow the Treaty in 
preventing or resolving disputes. They must act impartially in reviewing problems and deciding 
on issues, rather than representing the views of their respective governments.  

The IJC has set up more than 20 Boards and task forces, made up of experts from the United 
States and Canada to help it carry out its responsibilities.  

1.2.3 What are the Orders of Approval?  

When the IJC approves a project, it issues Orders of Approval, which may require that flows 
through the project and corresponding levels both upstream and downstream meet certain 
conditions to protect interests in both countries. The Orders of Approval for Lake Superior were 
originally issued in 1914 with many amendments, including major ones in 1979 and 2014. They 
are often referred to as Supplementary Orders of Approval.  

1.2.4 What are the principal provisions of the Orders of Approval for the upper Great 
Lakes?  

The 1914 Orders approved the construction and operation of the components of the 
international hydropower project at Sault Ste. Marie, which affect water levels and flows in Lake 
Superior and the St. Marys River. These components include channel enlargements that 
increased the capacity to release water from Lake Superior, as well as works that regulate the 
flows. The Orders reaffirm the priorities for water use set by the Boundary Waters Treaty (see 
Section 1.1), require that the works be operated to provide no less protection to riparian and 
navigation interests downstream, and state that the IJC will indicate the interrelationships 
among the requirements of the Orders when needed.  

The Orders also established the International Lake Superior Board of Control and provide 
criteria for managing flows. The 2014 Supplementary Order of Approval reaffirmed that water 
levels of Lake Superior ought to be balanced with those of Lake Michigan-Huron to the extent 
possible. The full text of the Orders of Approval is available online.  

1.2.5 Are Orders of Approval ever updated?  

Yes, the IJC systematically reviews its Orders of Approval for the projects along the Canada-
United States boundary. As part of this process, the IJC appointed an International Upper Great 
Lakes Study Board, which completed an extensive five-year study in March 2012. A new 
approach for regulating water levels and flows, including the 2014 Supplementary Orders of 
Approval and Plan 2012, was implemented in January 2015. Such changes to the Orders of 
Approval represent very complex discussions, weighing numerous factors such as 
environmental, municipal, hydropower, riparian, navigation, recreational interests, and climatic 
changes.  

http://ijc.org/en_/The_Commissioners
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1.2.6 How does the IJC engage the public?  

The IJC engages the public whenever it initiates a study or reviews a dam or other structure for 
possible approval, through various means including public hearings. The IJC Boards that 
monitor the operation of these structures, including the International Lake Superior Board of 
Control, also engage the public through a variety of means, including hosting regular public 
meetings, issuing news releases, attending conferences and events, maintaining a Board 
website and seeking input online through the Board’s Facebook page. The IJC occasionally 
sponsors other conferences, meetings, and round-table discussions, in which members of the 
public and representatives of community groups and other organizations can take part. Notices 
and information materials are produced on various topics; these materials and IJC reports are 
available online and from the IJC offices.  

1.3 International Lake Superior Board of Control  

1.3.1 What is the International Lake Superior Board of Control?  

The International Lake Superior Board of Control (ILSBC, or Board) is the body that oversees 
the regulation of water levels and flows from Lake Superior into the St. Marys River consistent 
with the requirements established by the IJC. When the IJC approved the international 
hydropower project in the St. Marys River, it appointed the Board to develop and operate a 
regulation plan to determine flows through the project that are consistent with the Orders of 
Approval. The Board now oversees the regulation and ensures that the requirements set by the 
IJC in its Orders of Approval are followed.  

1.3.2 Who is on the Board?  

The Board has two Members: one from the U.S. and one from Canada. Current membership 
can be found on the Board's website. Members are not paid for the time that they devote to 
Board activities beyond any salaries that they receive from their employers. The Members bring 
a variety of technical knowledge to Board discussions. The Board is supported by several staff 
members as well from each country, including Secretaries to handle administrative duties, and 
Regulation Representatives, who provide technical advice and perform the regulatory 
computations. 

1.3.3 How are Members of the Board appointed?  

Members of the Board are appointed by the IJC. Appointments are based on Members’ 
technical background and knowledge of the upper Great Lakes. Board Members are appointed 
to serve impartially in their personal and professional capacities, not as representatives of 
particular agencies, interests, or geographic regions.  

1.3.4 Does the Board take formal votes on its decisions?  

Similar to the IJC, the Board operates by consensus rather than by taking formal votes. The 
Board discusses the probable outcomes of various courses of action, the views expressed by 
individual Members, and input from the public, until consensus is achieved. If consensus is not 
reached, additional information and discussion may be required to reach an informed solution.  

http://ijc.org/en_/
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1.3.5 What is done to ensure that the public has input into Board decisions?  

The Board actively engages the public through various means including public meetings, 
teleconferences, webinars, and briefings for stakeholder organizations, news media, and 
elected officials. The Board also receives and responds to phone calls, letters, e-mail 
messages, and Facebook postings.  

1.3.6 Are records of Board decisions accessible to the public?  

Yes, the Board releases its meeting minutes, semi-annual reports, and press releases and 
posts this information on its website.  

1.3.7 How does the Board increase public awareness of water and weather conditions?  

The Board holds public meetings annually and distributes informative announcements on a 
regular basis to media outlets and posts them on its website and Facebook page. The Board 
also attends special events, such as Engineer’s Day, which is typically held at the locks at Sault 
Ste. Marie, MI, on the last Friday in June.  The Board reaches out to news media, elected 
officials, stakeholder organizations and its own contact lists to increase public awareness of 
such information. The Board encourages others to spread the information and will include 
anyone who is interested in regular distributions.  

1.4 Operators of the Control Structures  

1.4.1 Who actually operates the control structures at Sault Ste. Marie?  

Brookfield Renewable Energy owns and operates the Clergue hydropower plant and the 
Canadian portion of the Compensating Works located in Sault Ste. Marie, Ontario. On the U.S. 
side, Cloverland Electric Cooperative owns and operates the former Edison Sault Electric 
Company hydropower plant, and the U.S. Army Corps of Engineers owns and operates the U.S. 
Government hydropower plant located at the navigation locks in Sault Ste. Marie, Michigan.  
The U.S. Government owns the U.S. portion of the Compensating Works, and these are 
operated and maintained by the Cloverland Electric Cooperative through a contract agreement 
with the U.S. Army Corps of Engineers. All control structures are operated under the direction of 
the Board. The Board works with the operators to ensure that outflows follow the releases 
prescribed by the Plan, as directed by the IJC’s Orders.  

2. Regulation  

2.1 What does the Board regulate?  

The Board regulates Lake Superior outflows, ensuring that they meet the requirements of the 
International Joint Commission's (IJC) Orders of Approval. The Board operates under the 
current regulation plan (Plan 2012) and conducts special studies as requested by the IJC. Plan 
2012 reflects the natural rhythms of the upper Great Lakes. Though the Board regulates 
outflows, the system is primarily influenced by natural processes, such as inflow from 
precipitation and runoff, evaporation losses, weather patterns, and wind (see Section 3, 
“Influences on Water Levels and Flows”).  

https://www.facebook.com/InternationalLakeSuperiorBoardOfControl
http://ijc.org/en_/ilsbc/Meeting_Minutes
http://ijc.org/en_/ilsbc/Semi-Annual_Reports
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2.2 How does the Board go about regulation?  

The Board reviews the hydrologic and water level conditions regularly and generally attempts to 
follow the outflows prescribed by the regulation plan. In most cases, deviations from the Plan-
prescribed outflows are authorized only if certain water level or flow conditions are encountered 
and only up to specific limits.  

On the basis of the regulation plan, the Board’s Regulation Representatives determine a 
monthly mean outflow each month and direct the hydropower entities to adjust their releases to 
the required rate, effective on a date near the start of each month.  If required, the Board will 
also direct that the gate setting of the Compensating Works be adjusted to ensure the total 
required Lake Superior outflow is met. 

2.3 What is Plan 2012? What is its objective? 

Plan 2012 is the current regulation plan for Lake Superior. The principle objective of this plan is 
to regulate the outflow from Lake Superior in consideration of conditions and interests both 
upstream on Lake Superior, and downstream on the St. Marys River and Lake Michigan-Huron. 
The plan provides modest benefits to commercial navigation, hydropower, and coastal zone 
interests, and maintains much of the natural variability in lake levels that is important for 
ecosystem health, while remaining consistent with the capacities of the current discharge 
structures at Sault Ste. Marie, and with winter flow restrictions employed to reduce the risk of ice 
jams. Plan 2012 resulted from a review and update of Plan 1977-A, the previous regulation 
plan, and has been in use since January 2015.  

2.4 Who are the Regulation Representatives and what are their duties?  

There are two Regulation Representatives that carry out the day-to-day regulation activities of 
the Board. The Board’s U.S. Regulation Representative is the District Commander at the U.S. 
Army Corps of Engineers’ Detroit District office in Detroit, Michigan, and its Canadian 
Regulation Representative is a Senior Water Resources Engineer at the Great Lakes - St. 
Lawrence Regulation Office of Environment Canada in Cornwall, Ontario. Regulation 
Representatives have strong technical backgrounds and are typically professional engineers. 
They are supported by a team of water management engineers and technical experts. Among 
other duties, the Regulation Representatives:  

• Perform the monthly regulation computations according to the regulation plan,  
• Advise the Board on actual and potential technical issues,  
• Ensure that regulation operations follow the Board’s intended strategy,  
• Act on behalf of the Board in emergency situations where immediate decisions to 

change flows may be needed, 
• Collect and evaluate water level, flow, ice, and hydro-meteorological data related to 

outflow regulation, 
• Act as the Board’s technical liaison and monitor and coordinate flow regulation activities 

with hydropower and navigation entities, 
• Provide expert technical advice and data (e.g., water level and outflow data and 

forecasts, datasets, statistics, etc.) to stakeholders, the public and media, 
• Undertake studies and analyses as necessary to improve and facilitate regulatory 

operations and decisions, and 
• Ensure the accuracy of reported water level and flow data relevant to regulatory 

operations.  

http://ijc.org/en_/ilsbc/Plan2012
http://ijc.org/en_/ilsbc/Members


2.5 What are the criteria that the Board uses in making decisions?  

The 2014 Orders of Approval provide four criteria for setting flows through the project. They 
address:  

• both upper and lower target levels for water levels on Lake Superior, 
• regulated outflows from Lake Superior and their effect on the maximum level of Soo 

Harbor,  
• restricting the frequency of low levels of Lake Superior, and 
• ice management in the St. Marys River. 

 

The full text of the 2014 Orders of Approval, including the four criteria, is available online.  

2.6 What other regulations and standards does the Board use in making its decisions?  

The current regulation plan (Plan 2012) determines outflows that meet the criteria established 
under the Orders of Approval. The IJC has also issued supplementary directives to the Board, 
including one that outlines conditions and requirements that the Board must adhere to if it were 
to release flows that deviate from those specified by the Plan, and another that outlines 
provisions pertaining to hydropower peaking and ponding operations.   

2.7 What authority does the Board have to consider individual interests when setting 
Lake Superior outflows?  

In 2015, the IJC issued a directive to the Board pertaining to deviations from the regulation plan.  
As noted in the Deviation Directive, in most instances it will be important to release flows as 
determined by Plan 2012 in order to realize its expected benefits to the various interest groups 
affected by water levels.  Therefore, it is anticipated that deviations from Plan 2012 will be 
infrequent, and that outflows will be set as is prescribed by Plan 2012 in the majority of cases.  
However, the Board may make a recommendation to depart temporarily from the regulation plan 
flow when such deviations would provide relief from adverse impacts to any interest without 
appreciable adverse effects to any of the other interests. At various times, deviations may be 
used to assist hydropower, navigation, shoreline property owners, recreational boaters, the 
ecosystem, and other interests.  

The Deviation Directive allows the Board to conduct minor discretionary deviations from Plan 
2012 outflows without prior approval from the IJC.  The net effect of these minor deviations on 
either Lake Superior or Lake Michigan-Huron levels is limited to no more than about +/- 0.5 cm 
from that which would have occurred had the releases prescribed by the Lake Superior 
regulation plan been followed.   Major deviations that result in water level impacts in excess of 
+/- 0.5 cm are to be avoided when possible to minimize adverse effects on interests, but may be 
deemed prudent during extreme conditions when water supplies exceed those of the past, or 
when conditions exceed or conflict with the maximum or minimum physical capacities and 
requirements that were assumed during the development of Plan 2012.  As the effects of such 
major deviations would be greater than the limits under which minor discretionary deviations are 
allowed, they require the IJC’s advance approval.   

http://ijc.org/en_/ilsbc/Orders
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http://ijc.org/en_/ilsbc/Plan2012
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2.8 What actions do the IJC and Board take to react to low water supplies and avert 
extreme low water levels in the upper Great Lakes?  

The criteria and regulation plan aim to maintain Lake Superior levels above 182.76 m (599.61 ft) 
even under very dry conditions. The regulation plan was designed to reduce outflows as 
conditions become drier, within defined limits. When conditions require, the Board may deviate 
from the plan in order to reduce outflows even further (e.g., to reduce flood risks) or to increase 
outflows (e.g., to release water to meet a specific short-term need).  

2.9 Can water be stored on Lake Superior to provide a buffer against low water 
conditions downstream?  

Yes, technically speaking. In so doing, however, relevant interests need to be considered and 
balanced. For example, water levels in Lake Michigan-Huron need to be considered along with 
other interests. In such a system, no one interest can be perfectly satisfied all the time to the 
detriment of other interests.  

2.10 What adaptive measures should water users and property owners be taking above 
and below the control structures to protect against adverse impacts, and will the Board 
be taking actions to encourage such measures to be implemented?  

The Board always encourages water users and property owners to plan for the full range of 
water levels that have been experienced historically. Recommending specific adaptive 
measures is beyond the purview of the Board, but information on this topic is readily available, 
including in some of the agency publications provided on the Reports and Publications page of 
the IJC website.  

3. Influences on Water Levels and Flows  

3.1 Why do levels and flows fluctuate in the upper Great Lakes?  

The greatest influence on water levels is hydrology: the natural system of water storage, 
groundwater and streamflow transport, precipitation, evaporation, formation and travel of clouds, 
and wind. Hydrology is directed and dominated by natural forces. The sole regulatory factor is 
the set of control structures located at Sault Ste. Marie, which, as described below and in 
Section 2, is far less significant than the natural factors affecting water levels. Weather patterns, 
precipitation, evaporation, and winds are major influences within the hydrologic system. The 
hydrologic system is worldwide, but the hydrologic effect on the upper Great Lakes is mainly the 
precipitation and evaporation over each lake and the runoff from each lake’s local drainage 
basin.  

Lake levels tend to vary over three main temporal scales:  

1. Long-term variations (years/decades):  Over-the long term, water levels fluctuate primarily as 
a result of variations in hydrologic conditions.  Precipitation patterns are the main natural factor 
affecting water levels:  periods of wet conditions result in increasing water levels, while dry 
periods result in water level declines.  Persistently high or low precipitation over several years is 
the main natural factor causing extended periods of relatively high or low lake levels, and 
combined with long-term trends in evaporation, over the long-term these natural factors may 
result in both high and low water level extremes.  

http://ijc.org/en_/Reports_and_Publications
http://ijc.org/en_/


2. Medium-term variations (months/weeks):  Water levels also vary seasonally, as hydrologic 
conditions change within the year.  In spring, the melting snow and spring rains increase runoff 
into the lake. The lakes are cooler than the air above at this time of year. As a result, less water 
evaporates during the spring than in the fall and early winter. With more water entering the lakes 
than leaving, water levels usually rise, ultimately reaching their peak in the summer. In general, 
lake levels tend to decline in the fall, reaching their lowest point in the late winter. During this 
time of year, water on the surface of the lake remains warmer than the air above.  As cold, dry 
air passes over a lake, it is warmed by the lake’s water surface and picks up water vapor as a 
result.  With more water leaving the lake - in the form of evaporation - than entering, water 
levels can continue to decline.  

3. Short-term variations (days/hours):  Within this seasonal variation, water levels may also 
change in a matter of days or hours because of wind effects. See section 3.2 for more 
information. 

3.2 Water gained from precipitation and lost from evaporation, and wind are the major 
natural forces affecting lake levels. How significant are these forces, and why?  

The three most significant natural forces affecting water levels are precipitation, evaporation, 
and wind.  

Precipitation: Precipitation (rain and snow), including that which falls directly onto the lake’s 
surface and that which falls onto the lake’s local drainage basin and enters the lake as runoff, 
together account for a significant amount of the water supply to each lake. Please note that 
even though rainfall or snowfall may seem particularly heavy or light in your immediate area, it’s 
the total amount over the entire lake system that determines the impact on water levels. 

Evaporation: During late summer through late winter, evaporation from the lake surface can 
exceed inputs of water due to precipitation and local runoff, causing a net negative local water 
supply over a given period of time. A lake can easily lose several centimetres (inches) of water 
o2ver the course of one cold, dry night.  

Wind: Strong, sustained winds from one direction may push the water level up at one end of a 
lake, causing the level to go down by a corresponding amount at the opposite end. The effect is 
known as a “surge”. This is a short-term fluctuation, changing in a matter of hours. Once the 
sustained winds subside, the water will oscillate back and forth in the lake and bays until it 
levels itself out, much as it would in a bathtub. This is known as “seiche”. On some lakes, wind 
surges have raised the local levels by as much as several metres. In general, wind effects have 
a maximum duration of a few days and do not usually affect the regulation of flows by the 
Board.  

The Board has no control over any of these three natural factors. Additionally, seasonal 
variation can influence the regulation of flows from Lake Superior, as naturally occurring 
weather conditions are beyond human control. For more details, you may wish to peruse the 
documents available on the Publications page of the Board website  

3.3 What is glacial isostatic adjustment and how does it influence lake levels and water 
access around the shorelines of the upper Great Lakes?  

Glacial isostatic adjustment (GIA), also known as post-glacial rebound, is the process whereby 
the earth’s crust is slowly adjusting to the lack of the weight of the glaciers from the last ice age. 
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Due to variations in the thickness of the glaciers, the timing of the glaciers receding, the geology 
of the region and other differences, the rate that the earth’s crust is adjusting varies throughout 
the Great Lakes region, with some areas rising faster than others and some areas even falling 
relative to other locations.  This is reflected in the water levels of the Great Lakes.  In general, 
the south shore of Lake Superior is sinking relative to the lake’s outlet at the St. Marys River, 
while the north shore is rising relative to the outlet; similarly, the southwest areas of Lake 
Michigan are sinking relative to the outlet of Lake Michigan-Huron at the St. Clair River, while 
the northeast shores of Lake Huron are rising relative to the outlet. As a result, for the same-
lake-wide average water level, over an extended period of decades or more, GIA means that, 
relative to the shoreline, water will appear deeper at certain locations, such as Duluth (+25 
cm/century) and Chicago (+10 cm/century), while it will appear shallower at others, such as 
Rossport (-28 cm/century) and Parry Sound (-25 cm/century). 

3.4 What influences do climate change and other long-term factors have on water levels 
and water access around the shoreline?  

Several long-term processes could affect coastal and boating risks, and unfortunately none of 
them seem to be for the better. These processes include isostatic rebound (a certainty); the 
possibility of more extreme water supply conditions (both wet and dry); the possibility of storms 
that are more severe (especially when there are higher atmospheric temperatures and water 
content); increased erosion impacts in winters when there is less ice along the shoreline; and 
increased erosion on unprotected parcels (due to reductions in sediment transport resulting 
from shoreline protection on adjacent parcels). In addition to these long-term processes, short-
term effects (such as wind set-up) temporarily, but at times drastically, affect water levels.  

3.5 What is the significance of the Long Lac and Ogoki Diversions? What about the 
Chicago Diversion? 

Lake Nipigon naturally drains into Lake Superior. The outflow from this lake has been regulated 
for hydropower production since the 1920s. Starting in 1943, water has been diverted from the 
Ogoki River (which drained through the Albany River into James Bay) into Lake Nipigon. This 
diversion, in conjunction with the nearby Long Lac Diversion, was developed to generate 
additional hydroelectric power. These diversions were authorized by an exchange of notes 
between the governments of Canada and the U.S. in 1940 and are not under the jurisdiction of 
the International Joint Commission. The Board obtains the records of these diversions from 
Ontario Power Generation for use in its regulation activities. Water is diverted into Lake Superior 
via these two diversions at an average rate totaling approximately 153 cubic metres per second 
(m3/s) or 5,400 cubic feet per second (cfs). 

With low water in the early part of the 21st century, and the approach of Asian carp into the 
Great Lakes region, public interest in the Chicago Diversion has been high in recent years. The 
continental divide separating the drainage basin of Lake Michigan from that of the Mississippi 
watershed passes within 16 km or 10 miles of Lake Michigan west and southwest of Chicago. A 
canal linking the two systems was first completed in 1848. Several modifications were made, 
and diversion rates increased steadily to a maximum of 285 m3/s or 10,000 cfs of water 
removed from Lake Michigan in 1928. Other Great Lakes states and Canada objected, citing an 
impact on water levels. In 1967, Illinois agreed to limit the total diversion to 3,200 cfs (91 m3/s).  

Therefore, more water is diverted into the upper Great Lakes than is diverted out.  

Closing the O’Brien and Chicago locks (such as in response to the Asian carp threat) and 
sealing off the Chicago Diversion would result in little change in water levels. The IJC estimates 



that the total Diversion lowers Lake Michigan-Huron by 6 cm or 2.4 inches, and given that less 
than 15% of diverted flows pass through these locks, the lake level rise following permanent 
closure would be less than 1 cm or 0.4 inches.  

3.6 How does ice affect lake evaporation and lake levels? 
 
The Board’s understanding of the complex relationships between ice cover, evaporation and 
water levels is evolving. Evaporation causes water levels to decline. A commonly held belief is 
that high ice cover results in generally lower amounts of evaporation. When ice covers much of 
the water surface, it acts as a cap on the lake, effectively preventing evaporation from occurring. 
But for that high ice cover to have formed in the first place, the water needed to cool (lose 
energy), and the most effective way to do that is through evaporation. 

Lake evaporation is at its peak in the fall and early winter, when cold, dry air passes over the 
lake's relatively warmer water. During years with high ice concentrations and reduced 
evaporation in late-winter, evaporation rates earlier in the season may have been higher, 
resulting in a rapid lowering of lake levels.  

As well, it takes a lot of energy to melt ice and snow, and ice and snow reflect solar radiation 
better than dark water does. During these same years with high ice concentrations, the water 
tends to stay colder than normal heading into the spring. This has implications later in the year, 
possibly delaying the onset of evaporation and the typical seasonal decline in water levels until 
later in the summer and fall than they would normally tend to occur. 

3.7 Doesn’t knowing the snowpack provide a reliable indicator of the water supplies for 
the spring and summer season?  

The correlation between the snow pack in a lake’s local drainage basin and its subsequent 
spring and summer level is very low. The reason is that there are many other factors that need 
to be considered and which are difficult to estimate or predict, including how frozen the ground 
is when the snow melts, how dry the soil is, how fast the snow melts and whether the snow 
sublimates (that is, evaporates directly from snow into water vapour without first melting into 
liquid). Most crucial is whether it rains at the same time as the snow is melting, which increases 
runoff dramatically.  

4. Effects of Regulation on Levels and Flows  

4.1 What is the purpose of the hydropower projects?  

The main objective of the hydropower projects is dependable water flows for hydropower 
generation. This is reflected in a series of criteria and requirements in the International Joint 
Commission's (IJC) Orders of Approval allowing for the construction and operation of the 
project.  

4.2 What caused changes in lake levels before regulation, and what is causing changes 
after regulation?  

The same natural factors that changed lake levels before regulation continue to influence the 
levels after regulation. These factors include natural inflows (precipitation, runoff), outflows 
(evaporation) and other variable influences of weather (winds, temperatures), which collectively 
drive the hydrological system. Short-term adjustments to the outflows of Lake Superior have 
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little impact on the lake level in comparison to these natural factors. Refer to Section 3 for more 
information about the major influences on water levels and flows. 

4.3 What was the “natural” annual cycle of lake levels before regulation in comparison 
with after regulation?  

The Board’s degree of control over lake levels is, in fact, very small. Over the years, the pattern 
of a summer peak and a late-winter to early-spring low has continued, on average, before and 
after regulation. Annual variations in the hydrologic cycle can shift the timing of these highs and 
lows.  

4.4 Why were lake levels different prior to regulation than they have been since 
regulation?  

In general, this is primarily the result of differences in natural hydrologic factors before and after 
regulation, and not the effects of regulation itself.  However, regulation has successfully reduced 
the severity of extremes in lake levels in general. Flooding of Lake Superior was reduced 
(primarily in the 1950s and 1980s), and low levels were raised during periods of extremely low 
water supplies in the 1920s. Likewise, flooding of Lake Michigan-Huron was reduced (primarily 
in the 1980s) and low levels were raised, such as in the 1960s and early 2010s. 

4.5 What has caused changes in levels of the St. Marys River since regulation?  

The St. Marys River starts at the mouth of Lake Superior and flows to Lake Huron. The effects 
of the regulation of Lake Superior outflows reach as far downstream as the Sugar Island area.  

Natural factors such as precipitation, runoff, and surge effects from strong winds continue to 
influence water levels in the St. Marys River after regulation, as they did before.  The series of 
control structures used to regulate the outflow from Lake Superior also affects levels. 

Given the immensity of Lake Superior upstream and the steep drop provided by the St. Marys 
Rapids, levels in river upstream of the control structures are not heavily affected by the flow 
rates through the structures, but can be influenced when strong winds blow the water in a surge 
effect on Lake Superior. 

Downstream of the structures, water levels in the St. Marys Rapids, Soo Harbor, and around 
Sugar Island can be impacted by regulatory operations, such as the spillage of water through 
the Compensating Works, fluctuating flows, and peaking and ponding operations performed by 
the hydropower entities (see 5.4.3). Certain low-lying areas of Whitefish Island are prone to 
flooding during periods when multiple gates are open at the Compensating Works.  

Gate #1 of the Compensating Works remains partially open at all times with an equivalent of 
approximately 15 m3/s of water passing through to continuously feed the Fishery Remedial 
Works (see 5.5.3) located downstream of its location. This is an area of enhanced fisheries 
habitat located along the south shore of Whitefish Island and to the north of the Fishery 
Remedial Works dike, completed in 1985.  



4.6 What were the “natural” levels in the St. Marys River downstream of Sault Ste. Marie 
before regulation?  

Prior to regulation, the St. Marys River downstream of Sault Ste. Marie experienced extreme 
level and flow fluctuations correlating with the fluctuating water level on Lake Superior. These 
fluctuations were moderated to some extent by the St. Marys Rapids. For areas further 
downstream, river flows and levels were also influenced by fluctuations in Lake Huron’s water 
level, especially during wind-driven storm events. The most extreme fluctuations, however, were 
due to the frequent occurrence of ice runs and ice jams in the St. Marys River. The regulatory 
ability of the control structures at Sault Ste. Marie and the hydropower operations there have 
virtually eliminated the risk of flooding from ice jams. Ponding restrictions imposed by the Board 
on the power entities during times of low water levels also limit the impact of such operations 
with respect to their ability to further reduce extremely low water levels in the lower St. Marys 
River nowadays (see 5.4.3 for more information).  

4.7 How are the long-term, lake-wide average water levels computed?  

A network of automatic, continuously monitored and maintained water level gauges has been 
operated by the National Oceanic and Atmospheric Administration in the U.S. and the Canadian 
Hydrographic Service since 1918. Daily mean data are obtained from the following gauges on 
Lake Superior: Point Iroquois, MI; Marquette, MI; Duluth, MN; Thunder Bay, ON; and 
Michipicoten, ON; and on Lake Michigan-Huron, daily mean data are obtained from: Harbor 
Beach, MI; Mackinaw City, MI; Milwaukee, WI; Ludington, MI; Tobermory, ON; and Thessalon, 
ON. These data are then averaged and the resultant mean values are the lake-wide average 
lake levels for the date in question. These lake-wide average values are used in regulatory 
computations as opposed to individual gauge readings since individual readings can be 
impacted by secondary factors such as wind-induced storms, glacial isostatic adjustment, and 
barometric pressure changes. Long-term statistics (e.g., average, maximum, and minimum 
values) are computed from 1918 through the most recent full year of data available. 

4.8 How do the actual levels on Lake Superior and Lake Michigan-Huron differ from the 
Plan-specified levels?  

The actual levels on Lake Superior and on Lake Michigan-Huron are the observed lake-wide 
average water levels measured using a network of gauges around each lake.  Since the Board 
usually specifies outflows from Lake Superior according to the regulation plan, normally the 
actual observed water levels are the same as the Plan-specified levels.  However, at times, the 
Board may deviate from the regulation plan and prescribe outflows other than those specified by 
the Plan, in which case the actual levels may differ from the levels that would have occurred had 
the regulation plan been strictly followed.  Up until 2015, the Board was not authorized to 
deviate from the Plan-specified outflow without IJC approval, and was required to “pay back” 
such deviations in some manner (i.e., either with equal, off-setting deviations in subsequent 
months, or by permitting the Plan to automatically self-adjust over the course of several 
months). As of 2015, with the advent of the IJC’s Directive on Deviations, the Board is 
authorized to undertake minor deviations, such that they do not have a cumulative, measurable 
impact on lake levels (defined as exceeding +/- 0.5 cm added or removed from either Lake 
Superior or Lake Michigan-Huron).  The Board will often allow the regulation plan to 
automatically adjust for these very small deviations over the course of several months (as has 
been the case during previous practice as well).  However, at other times, particularly if the 
Board requests permission from the IJC to allow major deviations resulting in effects in excess 
of the +/- 0.5 cm limits, the Board may choose to further intervene and prescribe additional 
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deviations to offset the effects on water levels.  Any deviations from the Plan that are 
undertaken are summarized in the Board’s semi-annual reports to the IJC.  
 
4.9 What actions does the Board take to manage ice conditions in the St. Marys River 
during the winter?  

Following severe ice jams and subsequent flooding in the winter of 1916-17, the Board limited 
the maximum wintertime outflow from Lake Superior to 2,410 m3/s (i.e., an approximate flow of 
90 m3/s via a ½-gate equivalent opening through the Compensating Works, plus another 
approximately 2,320 m3/s passed through the hydropower plants, locks, and other structures). 
This limit was reviewed during the International Upper Great Lakes Study, and under Plan 2012, 
it was determined that if the beginning-of-month Lake Superior level is extremely high and 
exceeds 183.90 m, the maximum wintertime outflow from Lake Superior can be increased to 
2,690 m3/s without increasing the risk of ice jams. This will typically equate to a 2-gate 
equivalent opening through the Compensating Works, plus an additional 2,320 m3/s or so 
passed through the other structures. Additionally, the maximum allowable water level at the 
tailwater of the Cloverland Electric Cooperative hydropower plant is limited to 177.77 m (IGLD 
1985).  

4.10 Why can’t the Lake Superior level be kept at the average level all year round? 
 
In order to keep Lake Superior at a constant value, the outflows would have to continuously 
match the net inflows to the lake. There are three major components to these inflows: the 
precipitation that falls directly onto the lake, plus the runoff that enters the lake from creeks and 
streams that are tributary to it, minus the evaporation that exits directly from the lake surface. 
Note that none of these factors can be accurately forecasted or directly measured precisely and 
in a comprehensive manner, and so it is impossible to predict or know how much water is 
entering or exiting the lake at any given time. Moreover, the degree of variability in the inflows 
far surpasses the Board’s ability to control the outflows. The Board simply could not keep up 
with the massive swings (both plus and minus) in inflows over the course of a year. 
Furthermore, trying to do so would adversely impact the various stakeholders that make use of 
the system both upstream and downstream of the control structures, and throughout the Great 
Lakes.  

4.11 The water levels have changed a lot recently. What has the Board done? 
 
Most likely, the Board has done very little or nothing to the Lake Superior outflows. First of all, 
regulation operations are typically performed monthly, and Lake Superior flow changes are 
typically performed only once per month, usually around the start of the month. If extenuating 
circumstances require unforeseen flow changes within the month, special media releases and 
online postings keep people informed as much as possible. Moreover, the Board’s degree of 
control over lake levels is very small compared to the other natural factors involved (see section 
3). For those on Lake Superior, consider that the historical range in Lake Superior outflows 
would equate to a reduction in lake level of between 4 to 12 cm (1.6 to 4.7 in) in one month, 
while natural factors have caused Lake Superior to fall by up to 9 cm (3.5 in) or rise by up to 34 
cm (13.4 in) in just one month. For those on Lake Michigan-Huron, the numbers are similar. The 
historical range in Lake Superior outflows possible would equate to a rise in the level of Lake 
Michigan-Huron of between 3 to 8 cm (1.2 to 3.1 in) in one month, whereas natural factors have 
caused Lake Michigan-Huron to drop by up to 12 cm (4.7 in) or rise by up to 32 cm (12.6 in) 
over the course of a month. And what about the impact of the St. Clair River outflows? It, too, is 
relatively small, and would equate to a range of reduction in Lake Michigan-Huron levels of 7 to 
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15 cm (2.8 to 6.0 in) per month. In short, modest fluctuations in water supply conditions can far 
outweigh the impact of even significant outflow changes. 

 4.12 Why is the flow in the St. Marys Rapids high when Lake Superior flows are high? 
What are the benefits and/or disadvantages of such a situation?  

 
Under low water level and flow conditions, a minimum flow is passed through the gates at the 
Compensating Works in order to maintain fish habitat in the St. Marys Rapids.  The vast 
majority of the remaining total flow out of Lake Superior can be passed through the hydropower 
plants to generate electricity (a much smaller amount of water is first passed through the 
navigation locks and used for domestic purposes).  However, while the capacities of the three 
hydropower facilities is quite impressive, it is finite, and there are also times when it is 
necessary to undertake hydropower turbine shutdowns for power outages or maintenance, 
which may lead to reductions in available hydropower capacity. Extra water that cannot be 
passed through the turbines is spilled and passed through the gates at the Compensating 
Works, ultimately passing down through the Rapids. So during times of high flows, when more 
water must be released from Lake Superior, more gates are opened and more water must be 
passed down through the Rapids. This additional water may provide additional habitat for the 
various fish and other aquatic species that use the Rapids for shelter and spawning. However, 
increased flows in the area can also create dangerous conditions for anglers wading in the 
Rapids or standing on the Fishery Remedial Works Dike. Furthermore, when more than about a 
4-gate open equivalent is required, the crest of the dike is typically overtopped with water. When 
more than about a 6-gate open equivalent is required, certain low-lying areas of Whitefish Island 
are inundated, and some recreational trails and structures may become impassable and 
dangerous to use.  

 4.13 How does regulation of Lake Superior mitigate flooding conditions in Soo Harbor 
area?  

 
The Lake Superior regulation plan contains provisions that protect Soo Harbor area from 
extreme high and low levels.  Notably, Criterion (b) of the 2014 Supplementary Orders of 
Approval restricts the outflow of Lake Superior to no more than the preproject outflow when the 
water level in Soo Harbor is expected to exceed 177.94 m or 583.8 ft. (IGLD 1985).  

5. Impacts on Various Interests  

5.1 General  

5.1.1 What is the value of high water? Who is impacted?  

High water levels generally benefit municipal water users, shipping, hydroelectric generation, 
and recreational boaters. High water levels negatively impact riparian owners by overtopping 
fixed docks or flooding buildings close to the water’s edge. In addition, shoreline erosion rates 
are often greater with higher water levels, and shoreline protection structures can be damaged 
with extreme high water levels. Wetlands extend further inland with higher water and are 
inundated to greater depths, which is beneficial from time-to-time. Periodic high water levels are 
necessary to sustain wetland productivity and health.  
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5.1.2 What is the value of low water? Who is impacted?  

Low water levels negatively impact municipal users as the water intakes may be above the 
water surface or affected by warmer and poorer quality water. Low water levels result in less 
water available for dilution of municipal waste water, or increased cost for treatment. Shipping 
and boating interests are adversely affected by low water as channels are shallower. Ships may 
need to lighten their loads to decrease the draft and recreational boaters may find that docks or 
launches do not extend sufficiently far. Hydroelectric generation is affected by lower available 
head or lower flows.  

Low water levels benefit riparian owners whose docks may be short and low or who have 
buildings too close to the water’s edge. Erosion rates generally decrease with lower water 
levels.  

Periodic low summer water levels can also result in positive environmental benefits. Low water 
levels expose more beach and mudflats. Additionally, wetland vegetation may extend further 
into the lake and river. Wetland dewatering encourages dormant aquatic seed bed germination, 
benefiting wetland plant species and biodiversity.  

5.1.3 At what levels do adverse impacts from low or high water occur?  

Although Lake Superior is to be regulated above 182.76 m (599.61 ft) and below 183.86 m 
(603.22 ft) (both monthly means), and the regulation plan also has provisions to protect 
downstream interests from extreme highs and lows, there are no specific critical low or high 
water levels at which it can be said that "adverse impacts" occur in the system. The level of 
harm experienced by a user of the system greatly depends on the location and the usage and 
sometimes the time of the year. The International Joint Commission (IJC) and the Board are 
aware that various sectors in the system may be impacted as levels in Lake Superior, the St. 
Marys River, and Lake Michigan-Huron vary, even within their historical ranges. The Board 
encourages users to be aware of the possible ranges of water levels and to be prepared to 
adapt, to the degree possible, to adverse conditions.  

5.1.4 What can shoreline communities do, if anything, to assist the Board?  

Shoreline communities can help the Board by communicating your situation and concerns 
(Contact Us). More importantly, shoreline communities can help themselves by becoming better 
informed about coastal hazards and taking action to reduce their risks to such hazards, 
particularly through incorporating risk reduction measures into shoreline revitalization efforts and 
long-term planning of coastal zone uses.  

5.1.5 What water level information is available?  

As water levels affect many interests, perhaps one of yours, the Board has many ways to 
communicate water levels in the system. The “Data” page of the Board website indicates recent 
and forecasted water levels. The “News & Information” page lists news releases.  

The Board encourages everyone to be aware of water levels and to be prepared to live within 
the range of levels possible in your area. The range of monthly mean levels specified in the 
Orders of Approval for Lake Superior is between 182.76 m (599.61 ft) and 183.86 m (603.22 ft) 
or a range of 1.10 m (3.6 ft). Levels downstream tend to vary more widely.  
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5.2 Domestic Water Supplies and Sanitary Uses  

5.2.1 How can high or low lake levels affect domestic and sanitary uses?  

High water levels can threaten domestic water supplies and sanitary uses. These consist of 
flooding and backup of sanitary sewer lines, flooding and contamination of freshwater storage 
wells, and flooding of freshwater intake pumping facilities under very high levels or during storm 
events.  

Very low water level conditions may affect shore wells and municipal and industrial water 
intakes. Such impacts can be avoided through proper design of such facilities, with anticipation 
of the entire range of levels and flows prescribed by the Orders of Approval.  

5.3 Commercial Navigation  

5.3.1 How can the regulation of Lake Superior outflows impact commercial navigation?  

The construction of the Soo Locks and the Seaway and power project opened the Great Lakes 
to ocean-going and inter-lake navigation. In general, high outflows and water levels in the lower 
St. Marys River do not pose a problem for commercial navigation. By contrast, very low outflows 
can result in extremely low levels in downstream areas of the River, limiting the ability of vessels 
to transit the channels and/or approach docks. Under certain conditions, shippers may have to 
lighten their vessels, forcing them to either leave cargo behind or increase the number of 
transits necessary. Otherwise, shippers may be forced to wait for levels to rise before they can 
transit the River safely. 

5.3.2 Are navigation interests impacted by water levels?  

Yes. Though storms and adverse weather conditions can force vessels to seek shelter and 
possibly force them to stop altogether, normally lake levels do not impact navigation interests 
significantly while vessels are in transit out in the open lakes. However, depending on where a 
vessel is transiting to or from, when water levels are low, vessels may need to reduce the 
amount of cargo they carry each trip, or they may need to avoid certain harbours or berths 
altogether. In the St. Marys River, navigation channels upstream of the locks are sufficiently 
deep to ensure that vessels can reach the locks under most weather conditions. Typically depth 
restrictions downstream prove critical with respect to how much cargo a vessel can load to 
safely transit the length of the entire River.  

5.4 Hydropower  

5.4.1 Do hydropower interests benefit from high Lake Superior outflows?  

Generally and up to a certain point, yes.  For hydropower, more electricity can usually be 
generated when there is a greater volume of water passing through the turbines. However, the 
higher flows also result in the lowering of upstream levels and increasing of downstream levels, 
and this decreases the net head on the hydropower stations, thereby decreasing the amount of 
electricity generated for a given volume of water. Finally, extremely high outflows may exceed 
the capacity of the hydroelectric facilities, resulting in water being diverted around the 
generating equipment and being lost in terms of power generation, and in lieu, spilled down the 
Rapids through the Compensating Works.  
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5.4.2 When the Board increases outflows from Lake Superior is the water spilt or is it still 
used to generate electricity?  

The generating capacity of the three hydropower plants is around 2,280 m3/s when all units are 
available under typical conditions. Since the average total Lake Superior outflow is 
approximately 2,110 m3/s, the water is typically not spilt when outflow is increased. However, a 
minimum flow of ½ gate open equivalent must be passed to the main portion of the St. Marys 
Rapids at all times, and Gate #1 remains continually set to pass a flow of about 15 m3/s. This 
water, though technically “spilt” (as it does not pass through the hydropower turbines) is crucial 
for keeping world-class fishery habitat viable. However, when the power entities have 
maintenance and/or the allocated flows exceed the capacity of their plants (e.g. such as when 
Lake Superior is high relative to Lake Michigan-Huron), excess water must be spilt by opening 
additional gates at the Compensating Works in order to best maintain the balance in lake levels 
upstream and downstream. Historically, this has occurred less than 9% of the time. It is worth 
noting that the vast majority of the time, there is relatively little water being passed through the 
gates of the Compensating Works and (although the cascading water in the Rapids certainly 
provides an awesome visual spectacle at times) most of the water passing down the River is 
passing through the turbines of the power plants and exiting downstream.  

5.4.3 What are peaking and ponding? Do peaking and ponding operations impact water 
levels? 

The Board allocates water to the various users, such as hydropower, on a monthly basis. The 
power entities, in the best interest of their customers, make every effort to use this water as 
efficiently and effectively as possible to produce electricity. It makes sense to try and match 
power production with the demand for electricity to the extent possible. Therefore, the 
hydropower plants will “peak”, or pass more water during the higher demand times during a 
given day, and less during the lower demand periods, such as at night. Likewise, they may 
“pond”, whereby they will pass less water on the weekends and holidays, when demand is 
lower, and more on weekdays, when electrical demand is higher. In so doing, this can cause 
fluctuations in water levels, particularly in the St. Marys River downstream of the hydropower 
plants. The Board has determined that water levels in the Soo Harbor area can vary by 
approximately 16 cm (6.3 inches) for every 1,000 m3/s variation in the flow. It is worth noting that 
wind effects and other secondary factors can result in comparable fluctuations in River levels, 
and that the effect of peaking and ponding operations dissipate very quickly as one travels 
downriver, such that downstream of Soo Harbor, the impact is minimal. 

In 2015, the IJC issued a Directive to the Board regarding peaking and ponding. In 2002, the 
Board established a guideline by which it may restrict peaking and ponding operations by the 
hydropower entities under certain low-water conditions to ensure adequate water levels for 
commercial vessels to transit the lower River safely.  

5.5 Environment  

5.5.1 How is the environment considered when setting Lake Superior outflows?  

Plan 2012 was developed taking into account many environmental and economic indicators and 
various stakeholders. Significant environmental enhancements and benefits are expected to be 
achieved over the long-term, particularly in the St. Marys River, where the environmental 
impacts of regulation are most prominent. 

http://ijc.org/en_/ilsbc/Plan2012


5.5.2 Has regulation had an adverse impact on wetlands of Lake Superior or Lake 
Michigan-Huron?  

No, the International Upper Great Lakes Study concluded that regulation has not had a negative 
impact on the wetlands and wetland-supported habitats of Lake Superior or Lake Michigan-
Huron, including the Georgian Bay region. While each wetland is unique, they tend to benefit 
from natural, periodic water level fluctuations, but area also prone to damage during extended 
periods of high or low lake levels. However, such water level fluctuations are driven more by the 
water supplies and weather conditions experienced on the lakes, rather than regulation of Lake 
Superior outflows.   

5.5.3 Has regulation impacted the St. Marys River environment and what are the St. 
Marys Rapids Fishery Remedial Works?  

The most significant impacts of Lake Superior outflow regulation on the St. Marys River are in 
the vicinity of the various control structures and in the St. Marys Rapids area. The St. Marys 
Rapids drop over 6.1 m (20 ft) in a 1.2 km (0.8 mile) reach, resulting in fast-flowing water 
dominated by cobbles, boulders, and bedrock. Such features and fast flows are lacking 
throughout the remainder of the 112-km (70-mile) long river, making the St. Marys Rapids a key 
fishery for native fish. Although this habitat was historically significant, construction of the 
Compensating Works and hydropower facilities diverted over 90% of the Lake Superior outflow 
and dewatered over 25 hectares (62 acres) of the Rapids.  

Recognizing this, the IJC, through its Orders of Approval, has specified a number of conditions 
and criteria that must be met in the regulation of Lake Superior in order to protect the St. Marys 
Rapids.  In 1981, a concrete wall known as the Fishery Remedial Works Dike was constructed 
downstream of Gate #1 of the Compensating Works and immediately adjacent to Whitefish 
Island.  This is an area of enhanced fisheries habitat, completed in 1985, located along the 
south shore of Whitefish Island and to the north of the Fishery Remedial Works Dike, and the 
IJC’s Orders of Approval require that Gate #1 remains partially open at all times with an 
equivalent of approximately 15 m3/s of water passing through it to continuously achieve a 
minimum water level in this area equal to that provided by opening four gates in the 
Compensating Works prior to construction of the dike.  

Additionally, the Orders require that the water level in the main St. Marys Rapids, to the south of 
the dike, be maintained at least equal to that which would have occurred with one-half gate 
open in the Compensating Works before the dike was constructed.  A minimum half-gate 
equivalent setting is typically maintained by partially opening four gates to more evenly 
distribute the flow across the width of the main rapids.  Recently, another condition was added 
to the 2014 Supplementary Orders of Approval which requires that the rate at which the 
Compensating Works gates are opened and closed be such as to minimize the risk of fish and 
other aquatic animals from being flushed or stranded in the St. Marys Rapids. 

Finally, Lake Superior Regulation Plan 2012 itself was developed to provide more natural flow 
conditions in the St. Marys River in comparison to the previous regulation plan, and Plan 2012 
also contains a specific provision to protect critical sturgeon spawning habitat in the St. Marys 
Rapids during periods of low flows.   

http://www.iugls.org/


5.6 Riparian and Shoreline Property Owners  

Additional information that may be of interest to riparian and shoreline property owners can be 
found on the Publications page, including a “Buyers Guide to Shoreline Property”, “Living with 
the Lakes – Understanding and Adapting to Great Lakes Water Level Changes”, and “Living on 
the Coast – Protecting Investments in Shore Property”. 

5.6.1 What factors affect shoreline flooding and erosion?  

The major factors affecting long-term erosion rates include shoreline materials and structure, 
long-term patterns of sediment transport along the shore, and water levels. These factors have 
caused erosion since the last ice age and will continue to cause erosion in the future.  

Strong winds are responsible for significant erosion over short time periods. When water levels 
are high, wind-driven waves can trigger significant short-term erosion events that would 
otherwise occur later or more gradually. They may also direct wave energy against existing 
erosion protection structures, sometimes resulting in damage. With extremely high water levels, 
waves may also directly impact and damage dwellings and other structures near the shoreline. 
High water levels also result in localized flooding of roads and other public facilities and may 
result in damage to private property as well as public water and sewage facilities. Studies have 
shown that damages to shoreline property and shoreline protection structures increase with 
increasing mean water levels. While long-term recession rates appear to be independent of 
water level fluctuations for some Great Lakes shoreline areas, water level fluctuations do play a 
role in determining long-term recession in others. The water level fluctuations may also 
influence beneficial shoreline sand deposition and sand dune replenishment.  

5.6.2 Are certain areas more sensitive to water level fluctuations? 

Yes. Some spots around a lake or along a river are naturally deep and may be well protected 
from wave and current action, while other spots lie in shallow-sloped bays open to the lake and 
high wind-driven waves. Fast-flowing bends in a river are more susceptible to erosion. Other 
spots may be inaccessible under certain water level conditions that may or may not be 
particularly extreme. This is why the Board encourages riparians to be aware of all possible 
water level or outflow conditions likely at your specific location, and to do your best to adapt to 
the full possible range that you might experience. The valued adage “Buyer Beware” certainly 
applies to waterfront property.  

5.6.3 What have been the benefits to riparian property owners as a result of Lake 
Superior regulation?  

Regulation of Lake Superior outflows has reduced the frequency and magnitude of extremely 
high water levels and flooding, both upstream and downstream. Most notably, regulation of Lake 
Superior outflows has greatly reduced the incidence of ice jams in the St. Marys River, thus 
reducing the flooding and shoreline damage often associated with these events.  

5.6.4 Are there ways to address low water problems other than through regulating water 
levels? 

Yes. The design and siting of water intakes and recreational boating facilities should take into 
account the entire range of water levels to be expected. In general, no federal, state, or 
provincial regulations have been implemented to assure that adequate designs are used. For 

http://ijc.org/en_/ilsbc/Publications
http://ijc.org/files/tinymce/uploaded/ILSBC/Buyers%20Guide%20to%20Shoreline%20Property%20-%20Great%20Lakes%20and%20St.%20Lawrence%20River_1995_e.pdf
http://ijc.org/files/tinymce/uploaded/ILSBC/Living%20with%20the%20Lakes_1999_e.pdf
http://ijc.org/files/tinymce/uploaded/ILSBC/Living%20with%20the%20Lakes_1999_e.pdf
http://ijc.org/files/tinymce/uploaded/ILSBC/Living%20On%20The%20Coast%20-%20Protecting%20Investments%20in%20Shore%20Property%20on%20the%20Great%20Lakes_2003_e.pdf
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recreational boating facilities, adequate investment in dredging, including securing necessary 
permits, is also effective in dealing with low water levels that should be expected to occur on 
occasion as a result of low water supplies.  

5.6.5 Are there ways to address flooding and erosion problems other than through 
regulating water levels?  

While shoreline protection may be effective in some instances, the best way to address flooding 
and erosion problems is through effective shoreline management. This is primarily a local, state, 
or provincial government function. State regulations pursuant to State Coastal Erosion Hazard 
Acts implement several actions to reduce flooding and erosion losses along shorelines. The 
Province of Ontario addresses flooding and erosion problems with flood plain management 
measures that provide easements and restricted building zones along the shore.  

State and provincial actions that have been found to be effective include:  

• For new structures, flood and erosion setbacks that consider long-term recession rates,  
• Prohibitions on removing or damaging natural shoreline protective features such as 

bluffs and dunes,  
• Prohibitions of any construction or structures within flood hazard areas,  
• Relocation of structures at risk,  
• Real estate disclosure requirements,  
• Acquisition of high-risk undeveloped land,  
• Limiting construction in flood plains, and  
• Purchase of flood easements within flood plains.  

5.6.6 What can I, as a landowner, do to protect myself from high water damages to my 
property? What can the Board do to help me?  

As a landowner, it is important to build with the knowledge that water levels fluctuate, and to 
know the extremes possible at your location. The Board urges everyone to be prepared to live 
within the full range of levels that could occur. Though the Board strives to maintain the range of 
monthly mean levels of Lake Superior below the upper limit of 183.86 m (603.22 ft) and above 
the lower limit of 182.76 m (599.61 ft) specified in the Orders of Approval, levels outside of this 
range could occur in the future under extreme hydrologic conditions. Know the extent to which 
high water and winds act and build accordingly. Structures such as breakwaters and heavy 
stone may protect against strong wind action if built correctly. Residences should be built with 
sufficient setback to avoid flood and erosion damages into the future. The Board announces 
flows and water levels monthly online and through the media.  

5.7 Recreational Boating  

5.7.1 Other than water level regulation, are there any actions that could benefit 
recreational boaters?  

Recreational boaters have problems navigating at different points on the lakes and on the river, 
even when levels and flows are within the ranges in the Order. For example, a private dock or a 
marina built during high water levels may not be fully usable when water levels fall. Therefore, 
one action to alleviate this is to site, design, and maintain new and existing recreational boating 
facilities, taking into account the full range of water levels and flows, at minimum as defined in 
the Orders of Approval for Lake Superior and as have occurred in the past along the St. Marys 

http://ijc.org/en_/ilsbc/Orders
http://ijc.org/en_/ilsbc/News_Releases
http://ijc.org/en_/ilsbc/Orders


River and downstream on Lake Michigan-Huron. This may necessitate the use of longer launch 
ramps, floating (rather than fixed) docking systems, and the financial commitment and permits 
to perform periodic maintenance dredging as needed to accommodate the planned use. Also, it 
must be recognized that some areas are shallow and cannot accommodate dockage for large 
recreational vessels. In addition, boaters should pay particular attention to navigation charts 
during low water periods, even in waters with which they may be familiar. 

5.8 Angling 

5.8.1 As an angler, how does regulation affect me?  

Many areas of the upper Great Lakes, and in particular, along the St. Marys River, are 
considered world-class fishing spots. An especially important and world-renowned location is 
the St. Marys Rapids, just downstream of the Compensating Works, in the St. Marys River 
between Sault Ste. Marie, Ontario and Sault Ste. Marie, Michigan. Fluctuating water levels and 
outflows can make it difficult or impossible for anglers to access their favourite fishing holes, and 
regulatory operations can frustrate seasoned and novice anglers alike as they try to access 
these locations during high-water periods. The Board encourages all anglers to check outflow 
and water level conditions while planning their fishing trips to avoid potential disappointment, 
and reminds anglers that it is far more important to avoid a dangerous situation than to risk 
injury or death for a chance at that prize catch.  
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