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Slide 1: Title –

Good Morning/Afternoon/Evening and welcome to today’s webinar entitled: 
“Extreme Water Levels on the Upper Great Lakes:  What Can Be 
Done?”  

This webinar is being presented by Restore Our Water International or 
ROWI in conjunction with the Georgian Bay Great Lakes Foundation or 
GBGLF. ROWI is a U.S. / Canadian non-profit, binational umbrella 
organization of several shoreline property owner associations, small 
business owners and concerned citizens. GBGLF is a group of shore 
property associations and environmental concerns around Georgian Bay.

Before we start with the formal presentation, I would like to inform you that 
you can submit questions to us during this briefing through the Questions 
pane of this webinar. To open this pane, please go to the Go-To-Webinar 
sidebar and scroll down to “Questions.” You may want to undock the pane to 
be able to type in a question that may be a bit longer. We will try to respond 
to all of your questions at the end of my presentation.
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Slide 2:  Speaker Introduction –

At this time I would like to introduce Roger Gauthier, the current chair of 
ROWI. I live on the southern shore of the Straits of Mackinac between Lakes 
Michigan and Huron. He has been involved for over 45 years in Great Lakes 
hydrology, hydraulics and environmental protection programs with the U.S. 
National Oceanic and Atmospheric Administration, U.S. Army Corps of 
Engineers and the bilateral Great Lakes Commission. 



What to Expect from this WebinarWhat to Expect from this Webinar

 A historical perspective on water level management

 How high and how long will levels be high?

 What factors are affecting our current conditions?

 Identify plausible short-term fixes

 Identify a long-term vision for avoiding future crisis

 Identify data and analysis needs

Slide 3:  What to Expect -

Our webinar is focused on providing you with a historical perspective on how 
lake levels are managed, what the driving forces are behind the current high 
water crisis, how high and for how long they could stay high, what 
management options are available for reducing lake levels, including their 
limitations and institutional constraints and what degree of impact these 
options can provide.  I also want to revisit the sub-title of this presentation; 
that being “What Can Be Done.” In many respects, I would like to rephrase 
that to “What Should Be Done.”

I will be providing you details on how four management options currently not 
in use that can be considered to lower lake levels on all of the Great Lakes, 
including cutting-back on inflows from the Long Lac – Ogoki Diversions into 
Lake Superior, increasing outflows the Lake Michigan Diversion at Chicago, 
managing ice conditions in the St. Clair and Detroit Rivers, and releasing 
more water from Lake Erie through the Black Rock Canal. These options are 
referred to as High Water Crisis Response Measures.  

I want to emphasize early that there is no “magic bullet” to eliminate record 
high water levels. The crisis measures that we will talk about today will only 
provide modest relief in the order of a few inches.  These are minor 

3



temporary fixes.  Regardless, I cannot stress strong enough that every inch of drop in 
levels is critical and can provide millions of dollars of damage reduction. I will 
showcase one major permanent fix that would have long-term benefits to reducing 
the incidence of erosion and flooding throughout the Great Lakes.

I also want to tell you up front that I will be expressing numbers only in Imperial units 
not in Metric.  Please indulge me on this issue, if you would.
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Slide 4:  Great Lakes Profile –

Our discussion today is focused on the “Upper” Great Lakes, those being 
Lakes Superior, Michigan, Huron and Erie. The Upper Great Lakes are 
separated from Lake Ontario by the 325 feet drop in the Niagara River, 
mostly over Niagara Falls. 

The International Joint Commission or IJC has conducted two webinars over 
the last two months on severe water levels on Lake Ontario, so I don’t intend 
to address current Lake Ontario issues in this webinar. Please note that the 
IJC is conducting a webinar tomorrow at noon on the water level crisis on all 
of the Great Lakes.  If you want to participate in this webinar, please visit the 
IJC’s web page for their webinar announcement.  

I would also like you to note at this time that lakes Michigan and Huron are 
considered as one lake as they are connected by the wide and deep Straits 
of Mackinac.
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Slide 5: Great Lakes Regulation and Diversions –

Water levels on the Upper Great Lakes are affected by natural factors and 
human modifications to the system. Natural factors include inflows from 
snowmelt runoff, rainfall on the drainage basins and lake surfaces, 
evaporation from the lake, and evapotranspiration from vegetation. This slide 
showcases some of the important human interventions to the water balance 
of the system including outflow regulation from lakes Superior and Ontario, 
inflows from the Long Lac and Ogoki Diversions into Lake Superior, outflows 
through the Lake Michigan Diversion at Chicago and inter-lake transfers 
between lakes Erie and Ontario including the Welland Canal and the New 
York State Barge Canal. 
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Legal Framework / Prior StudiesLegal Framework / Prior Studies

 U.S. - Canadian Boundary Waters Treaty of 1909

 1914 Orders of Approval for Lake Superior Regulation

 1950 Niagara River Treaty

 1955 Orders of Approval for Lake Ontario Regulation

 Diplomatic Letters approving the Long Lac and Ogoki Diversions

 U.S. Supreme Court directives for the management of the Lake 
Michigan Diversion at Chicago

 1973 IJC Great Lakes Levels Study

 1993 IJC Levels Reference Study

 2006 Lake Ontario – St. Lawrence River Study

 2012 IJC Upper Great Lakes Study

Slide 6: Legal Framework / Prior Studies –

The Great Lakes – St. Lawrence system is managed in accordance with the 
legal framework outlined on this slide. The International Joint Commission 
was created as a direct function of the Boundary Waters Treaty of 1909. This 
treaty codified domestic water use, hydropower production and commercial 
navigation as the premier uses of the waters of the Great Lakes. Shore 
property impacts, recreational uses and environmental protection were not 
factors in the early years of the 20th Century and have been consistently 
disadvantaged since.



After the Boundary Waters Treaty was put into effect, the IJC issued its 1914 Orders 
of Approval for the Regulation of Lake Superior which permanently modified the 
range of water levels on that lake. In 1955, the IJC issued its Orders of Approval for 
the Regulation of Lake Ontario outflows which permanently compressed water levels 
on that lake by 50%. Both Orders of Approval have been modified since their 
inception to address regulation plan improvements for each lake.

The 1950 Niagara River Treaty and earlier Diplomatic Letters between the U.S. and 
Canada institutionalized the distribution of waters in the Niagara River for hydropower 
production between nations and the permanent diversion of Albany River watershed 
inflows into Lake Superior. A series of U.S. Supreme Court decisions formalized the 
current management strategy for diverting water from Lake Michigan into the Des 
Plaines and Illinois Rivers and beyond into the Mississippi River.

In addition, there has been several investigations conducted under the auspices of 
the IJC over the last 50 years on how to improve water quantity management of the 
Great Lakes – St. Lawrence system. Unfortunately, several important 
recommendations from these prior studies have not been implemented. I will highlight 
some of these failures particularly from the 1993 Levels Reference Study and the 
2013 Upper Great Lakes Study and show how they have affected the current crisis. 
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Biggest Anthropogenic ChangeBiggest Anthropogenic Change

Slide 7:  Lake Superior Range Compression –

One of the biggest man-made alterations to the Great Lakes – St. Lawrence 
system was introduced by the IJC’s 1914 Orders of approval, permanently 
eliminating the lower foot of the natural range of Lake Superior. Lake 
Superior’s natural 4.75-foot range was reduced to a bit more than 3.75 feet 
due to this action, effectively raising the mean elevation of the lake by 6 
inches. This action was taken to promote hydropower production in the St. 
Marys River and to insure higher water for commercial navigation. 

The change in the natural range, unfortunately, has eliminated the storage 
capacity of Lake Superior as the headwater lake to absorb periodic extreme 
high-water supplies. The incidence of flooding along Lake Superior would 
have been radically reduced if this alteration never occurred. Restoration of 
Lake Superior’s natural range was briefly considered at the end of the 1993 



IJC Levels Reference Study and was shown to provide significant benefits 
downstream. The tradeoff would reduce hydropower production in the St. Marys River 
and would require channel dredging and harbor redevelopment around Lake 
Superior. 

Unfortunately, a comprehensive economic evaluation was never completed to assess 
the benefits of restoring the natural range of levels for Lake Superior. Further 
investigations were ignored by the IJC 2012 Upper Great Lakes Study, though this 
option was formally requested to be investigated by the Great Lakes Commission, 
representing the 8 Great Lakes States and the 2 Canadian Provinces.  

This would be a MAJOR and permanent transformation to the hydraulic regime of the 
Great Lakes. Considering the looming Climate Change challenge, restoration of Lake 
Superior’s natural range would reduce flooding and erosion through the Great Lakes. 
We need to have a comprehensive and objective evaluation of this measure and all 
users of the Great Lakes need to share equally in the benefits and costs.
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Existing Measures Superior
Michigan-

Huron
St. Clair* Erie Ontario**

Long Lac - Ogoki Diversion (5,000 cfs 
average)

+ 2.5 in + 4.5 in + 3.5 in + 3.5 in + 3 in

Lake Michigan Diversion at Chicago 
(3,200 cfs average)

- 1 in - 2.5 in - 2 in - 1.5 in - 1 in

Welland Canal ( 9,200 cfs average) - 1 in - 2.5 in - 4.5 in - 5 in 0 in

Total Impact of Existing Diversions + 0.5 in - 0.5 in - 3 in - 3.5 in + 1.5 in

Total Impacts of Consumptive Uses -0.5 in - 2 in - 2 in - 1.5 in - 2.5 in

Detroit / St. Clair River Modifications 0 in - 16 in - 2 cm 0 in 0 in

Niagara River Outlet Constrictions 0 in + 1 in + 3.5 in + 4.5 in 0 in

Total Impact of Mid-Lakes Channel 
Modifications

0 in - 15 in + 1 in + 4.5 in 0 in

Total Impacts of Anthropogenic 
Changes

0 in - 17.5 in - 4 in - 0.5 in - 1 in

* Approximation from estimates for Lakes Michigan-Huron and Erie

** System modeling anomalies that are a function of how regulation plans deal with changed water supply sequences; application of discretionary 
deviations to Lake Ontario Regulation Plan 2012 would diminish the Lake Ontario and St. Lawrence River anomolies.

Cumulative Human Impacts on the Great Lakes

Slide 8: Cumulative Anthropogenic Impacts –

This table includes data published in prior IJC studies outlining cumulative and 
permanent changes to water levels throughout the Great Lakes – St. Lawrence 
system caused by diversions into and out of the lakes, consumptive uses of its 
waters by industries and municipalities and channel modifications. The single 
biggest change is channel changes in the St. Clair River that permanently lowered 
lakes Michigan-Huron by as much as 20 inches. I will be discussing how the St. 
Clair and Detroit Rivers impact water levels upstream and downstream.  
Unfortunately, these rivers are not monitored by any oversight body of the IJC.  This 
shortfall has never been adequately addressed.    

I would like to highlight three other impacts of importance, the first being the 
permanent raising of all lakes by implementation of the Long Lac and Ogoki 
Diversion into Lake Superior with its greatest impact being a 4.5 inch increase in 
elevation on Lakes Michigan-Huron and lesser impacts on the other Great Lakes. 

The second cumulative impact that I want to flag is the lowering of all lakes by the 
Lake Michigan Diversion at Chicago which caused a permanent lowering of lakes 
Michigan-Huron by 2.5 inch and lesser amounts on other lakes. 

The third cumulative impact is that of the constriction of the Niagara River outlet 
from Lake Erie between Buffalo, New York and Fort Erie, Ontario. I will be coming 
back to these three man-made changes later in this webinar.
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Lakes Superior and Michigan-Huron ForecastsLakes Superior and Michigan-Huron Forecasts

Range
3.75 feet

Range
6.5 feet +

Slide 9: Lakes Superior and Michigan-Huron Forecasts –

Slide 9: Lakes Superior and Michigan-Huron Forecasts –

The current water level forecasts for Lakes Superior and Michigan-Huron for 
the next six months are shown on this slide. These forecasts are made by 
the U.S. Army Corps of Engineers and coordinated with Environment and 
Climate Change Canada. The forecasts indicate that we should expect a 7-
inch rise on Lake Superior before it peaks in August, staying 2-3 inches 
below the record highs established last year. The Michigan-Huron forecast 
indicates that these lakes will rise another 5 inches before the lakes peak in 
late July or early August, setting new records each month. This rise is not as 
severe as the forecast made last month. Lakes Michigan-Huron is currently 
10 inches higher today than this time last year. 

I need to clarify that these forecasts are for mean monthly water levels. 
Barometric pressure changes, winds and waves can change water levels by 
several feet on a daily or even hourly basis. 

Please note that Lake Superior’s modified water level range is 3.75 feet as 
compared to Lakes Michigan-Huron’s 6.5-foot natural range, which is rapidly 



increasing to more than 7-feet. The loss of storage capacity on the upstream Lake 
Superior caused by the IJC’s 1914 Orders of Approval has been a major factor in the 
increased incidences of high-water levels on every Great Lake. 
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Lakes St. Clair and Erie ForecastsLakes St. Clair and Erie Forecasts

Slide 10: Lakes St. Clair and Erie Forecasts –

Slide 10: Lakes St. Clair and Erie Forecasts –

The current forecasts for Lakes St. Clair and Erie are shown on this slide. 
These forecasts indicate that Lake St. Clair will rise another 1-2 inches 
before it peaks in July, now staying below its all-time record high set last 
year by 2-3 inches through October.  This is welcome news reflecting less 
inflows from Lake Huron. Lake St. Clair is currently 2 inches higher today 
than this time last year. Lake Erie’s forecast indicates that this lake will peak 
this month and start falling through October likely staying around 4 inches 
less than the all-time record highs established last year. Lake Erie is 
currently 3 inches higher today than last year. 

The IJC has deviated from the Lake Ontario Plan 2014 by discharging large 
quantities of water into the Quebec section of the St. Lawrence River. Lake 
Ontario is currently 18 inches below its record high for May and is projected 
to rise another 3 inches before it starts to recede through October. The lake 
should stay at least 12-18 inches below its record high for the rest of 2020. 
Please note that Lake Ontario outflow controls are much more effective than 
any other man-made controls elsewhere in the system. 
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12-Month Water Level Outlooks

Slide 11:  12-Month Water Level Outlooks –

The U.S. Army Corps of Engineers also produces a 12-month outlook on 
water levels for all of the Great Lakes. As you can see on this slide, water 
levels next winter and the following spring on all of the upper Great Lakes 
could set new record highs, if we receive higher than average supplies. On 
the other hand, if we see significant drought conditions through this spring 
and summer and a mild fall and winter, Lakes Superior could drop back to its 
long-term mean.  Unfortunately, even if we incurred severe drought 
conditions for the next 12-months, Lakes Michigan-Huron, St. Clair and Erie 
will likely stay well above their long-term means. 



Likely Impacts from Climate ChangeLikely Impacts from Climate Change

 More episodes of extreme water levels

 Changes in the duration of level regimes

 Changes in the severity of storm events

 Major shifts in hydrologic components

 Long-term shifts in coastal ecosystems

 Dramatic impacts on fishery populations

 Greater opportunities for invasive species

Slide 12:  Likely Climate Change Impacts –

The global climate has changed appreciably over the last 50 years. Its 
impact on the Great Lakes certainly has been seen over the last 2 decades. 
The most obvious impact has been to establish new extremes on most of the 
lakes. Lakes Superior and Michigan-Huron set both new record lows and 
new record highs in the last two decades. New record highs have been set 
on each of the other lakes. The duration of extreme periods also has been 
unprecedented. The warmer planet has caused significantly and measurable 
increases in storm intensities and corresponding rainfall amounts. Over the 
last 20 years, climate change has caused measurable decreases in ice 
cover and snowpack accumulation, particularly north of the 45th Latitude, 
through the center of Lakes Michigan-Huron.

All of these changes impact the Net Basin Supplies or NBS to a lake basin 
and therefore whether water levels will rise or fall. In addition, the methods 
for computing Net Basin Supplies has been changed by federal agencies 
over the last few years further complicating analyses. 

Rapidly changing water levels are having major impacts in the coastal zone 
of the Great Lakes. Wetlands have been radically affected, with profound 
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changes in extent and in species composition. Invasive plants including phragmites, 
purple loosestrife and Eurasian milfoil have exploded in the nearshore environment 
during severe low water levels, while native macrophytes have been destroyed during 
extreme high periods. These changes have a significant impact on fishery health and 
population. Mary Muter will address fishery impacts later in this webinar during the 
question and answer period.
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Slide 13: Global Temperature Index –

This graph created by Hansen, et al. combines all temperature observations 
across the globe for both land masses and water bodies from 1880 through 
2010. Although global temperatures fluctuate over long periods of time, it is 
clear that starting around 1970, the mean global temperature has risen by at 
least 0.5 degree centigrade. More sophisticated satellite observations from 
2010 through today, show that this trend line is continuing, with new average 
global temperatures setting records every year or so. We should expect 
greater climate variability to impact Great Lakes water levels, pushing us into 
conditions never recorded in the past.
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Two Year Water Level Rise – 2014 and 2015

Slide 14: Two-Year Water Level Rise –

This graph produced by NOAA’s Great Lakes Environmental Research Lab 
showcases how both Lakes Superior and Michigan Huron switched from 
below average levels to near record highs. The red dots show the water level 
rise in comparison to the last 100 years of record. For this two-year period, 
from January 2014 through December 2015, the Net Basin Supplies for Lake 
Superior were unprecedent, while the NBS for Lakes Michigan-Huron were 
only exceeded by about 5% of the past. This switch caused Lakes Michigan-
Huron to rise over 4.5 feet during this period.
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Lake Michigan-Huron Extreme YearsLake Michigan-Huron Extreme Years

1860 1861 1862 1863 1864 1865 1866 1867 1868 1869
1870 1871 1872 1873 1874 1875 1876 1877 1878 1879
1880 1881 1882 1883 1884 1885 1886 1887 1888 1889
1890 1891 1892 1893 1894 1895 1896 1897 1898 1899
1900 1901 1902 1903 1904 1905 1906 1907 1908 1909
1910 1911 1912 1913 1914 1915 1916 1917 1918 1919
1920 1921 1922 1923 1924 1925 1926 1927 1928 1929
1930 1931 1932 1933 1934 1935 1936 1937 1938 1939
1940 1941 1942 1943 1944 1945 1946 1947 1948 1949
1950 1951 1952 1953 1954 1955 1956 1957 1958 1959
1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Slide 15: Lakes Michigan-Huron Extreme Periods –

Another way to look at climate impacts on the lakes, is to use the “Crisis 
Action Levels” defined in the IJC’s 1993 Levels Reference Study report for 
both extreme highs and extreme lows. This color-coded table for Lakes 
Michigan-Huron identifies those years in red when more than 6-months of a 
given year were below the Low Crisis Action Level and in blue when more 
than 6-months of the year were above the High Crisis Action Level. 
Recorded-setting years are shown in bold. Please note that years of 
extremes for Lakes Michigan-Huron may not coincide with other lakes. 

As you can see, Lakes Michigan-Huron has seen severe lows during the 
several periods before the 14-year period from 2000-2013. This recent low 
period was twice as long as the “Dust Bowl” era of the 1940s that hit the 
continental U.S. Extreme high-water periods occurred in numerous decades 
before the current crisis period. Lakes Michigan-Huron will likely set new 
record highs through the rest of 2020. 



Other Complicating FactorsOther Complicating Factors

1. Lake Superior Winter Outflow Deviations

 Minor but troubling

2. Changes in St. Clair River Conveyance

 Major and completely overlooked

Slide 17:  Lake Superior Outflow Controls –
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Great Lakes Power Plant - 32,700 cfs

Compensating Works - 3,000 cfs

Fishery Remedial 
Works - 500 cfs

U.S. Government
Power Plant –
10,400 cfs

Edison Sault Power
Plant – 21,000 cfs

Soo Locks - 400 cfsLong-term Average Outflow -
76,000 cfs

Lake Superior Outflows Controls

Slide 17:  Lake Superior Outflow Controls –

The Lake Superior outflows are controlled by the structures shown on this aerial photo 
between Sault St. Marie, Michigan and Ontario. Generally, 95% of the Lake Superior outflow 
is controlled by hydropower plants on either side of the St. Marys River. The average outflow 
over the last 102 years is 76,000 cubic feet/second or cfs. This month the target outflow is 
80,900 cfs, a 6.5% increase above the long-term average. 

For most winter periods, the gate setting on the 16-gate Compensating Work is fixed, since 
ice build-up makes changes dangerous if not impossible. Outflows are determined by Plan 
2012 which is designed to balance water levels between lakes Superior and Michigan-Huron 
to avoid extremes on either.



ILSBC Winter 2019-20 DeviationsILSBC Winter 2019-20 Deviations

 December 2019 – 89,000 cfs, 3,200 cfs above Plan 2012 or 5% above

 January 2020 – 86,900 cfs, 1,800 cfs above Plan 2012 or 2% above

 February 2020 – 85,100 cfs, 700 cfs above Plan 2012 or 1% above

 March 2020 – 85,500 cfs, 7,000 cfs above Plan 2012 or 9% above

 Cumulative downstream impact of raising Michigan-Huron levels by 
1.25 inches.

 No payback plan in the works

Slide 17: ILSBC Winder 2019-20 Deviations –

Slide 18: ILSBC Winter 2019-20 Deviations –

Over a 4-month period last winter, the International Lake Superior Board of 
Control requested and received approval from the IJC to deviate from Plan 
2012’s prescribed outflows from the lake. The rationale that I received was 
that these deviations were necessary to insure that hydropower received 
100% of their allocation during the winter period when operating conditions 
are more severe and ice formation can impede flow through their turbines. 
This practice may be a standard approach each winter, but it negates the 
functionality of the regulation plan to balance water levels between lakes 
Superior and Michigan-Huron. 

The cumulative 4-month deviation has caused Lakes Michigan-Huron to rise 
by 1.25 inches. This is not much but calculable. To date, there is no plan by 
the IJC or its Superior Board to “pay-back” this discretionary action. At the 
same time that these deviations were being approved, the lake level 
forecasts were showing that Lakes Michigan-Huron would be at least 14 
inches higher in the spring than the previous year. Simply, this action on the 
part of the IJC smacks of preferences to Lake Superior and hydropower 
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interests without adequate regard to downstream impacts. 
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Lake Huron Outflow into the St. Clair River

2014 2019

Port Huron, MIPort Huron, MI

Sarnia, ON Sarnia, ON

• High water epoch on Lakes Michigan-Huron from 2015-2020 has 
increased littoral transport of sand from upstream erodible shores.

• Periodic bathymetric surveys of the St. Clair River are essential to 
monitor changes in river conveyance.

Slide 19: Lake Huron Outflow into the St. Clair River –

Channel modifications in the Detroit – St. Clair River system are one the 
most significant human modifications to the water balance of the Great 
Lakes. The 2013 IJC Upper Great Lakes Study confirmed that historic sand 
mining, navigation channel dredging and subsequent riverbed erosion has 
increased the conveyance of the river and permanently lowered water levels 
upstream. 

The Study concluded that some form of adaptive structures should be 
investigated to “compensate” for past channel modifications, particularly to 
address crisis low conditions upstream in the future.  Unfortunately nothing 
has been done since this report was completed to assess the benefits, costs 
and impacts from this option.

This study concluded that it was critical to monitor changes in the river’s 
geometry and to implement a continuous current measuring station 
upstream of the Blue Water Bridge. Conveyance changes in the St. Clair 
River have been evaluated through 2012 but have not been reported on 
since. Periodic mapping of the river bathymetry have been collected but not 
analyzed. Recent analysis of data from the continuous current measuring 
station indicates that its data may not be accurate for assessing Lake Huron 



outlfows.

This slide shows a comparison of satellite imagery from 2014 on the left to 2019 on 
the right. It showcases significant changes in sediment transport from Lake Huron 
into the St. Clair River. With rising water levels, more beach erosion and bluff retreat 
has increased sand supply into Lake Huron that is picked up by nearshore currents. It 
is quite probable that sand may be settling out or “shoaling” in the St. Clair River, 
decreasing the river’s cross-sectional area and hence, its ability to discharge water 
from Lake Huron or its “conveyance.” 

There is a clear need to assess the changes in the St. Clair River’s geometry. More 
funding needs to be provided to the U.S. Army Corps of Engineers to analyze the 
recent bathymetric survey data and to develop a comprehensive conveyance model 
for the river and to report on any changes every five years. Further work needs to be 
conducted by the Corps and the U.S. Geological Survey to assess the accuracy of 
flow metering data.
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Last 6 Year Seasonal Decline Anomaly

• Lake Superior (top) water levels 2014-2020 seasonal declines near normal

• Lakes Michigan-Huron seasonal declines significantly lower than normal

• Lake Erie (bottom) seasonal declines significantly higher than normal

Slide 20: Lakes Michigan-Huron Seasonal Decline Anomaly –

This slide showcases the conundrum that is likely occurring with the 
conveyance of the St. Clair River.  It shows the monthly mean water levels 
on lakes Superior (top), Michigan-Huron (middle) and Erie (bottom) from 
2014 through today. I have highlighted the fall/winter seasonal water level 
declines in each lake over this 6-year period. Each lake over the 100-year 
plus history of water level observations, goes through a typical 1-foot annual 
rise from winter lows to summer highs and a corresponding decline from the 
summer peaks to winter lows. or a typical 2-foot seasonal cycle. 

Lake Superior’s fall/winter seasonal decline has been largely typical as has 
been the case for Lake Erie.  Lakes Michigan-Huron’s seasonal declines 
over this 6-year period, however, have been atypical. The principal reason 
given by the IJC is that Lake Michigan-Huron has incurred above-average 
Net Basin Supplies over the last 6-years. However, recent investigations 
indicate that the NBS may actually be less than average for this lake over 
this 6-year period. 

There are only two possible explanations to this conundrum: the first being 
that the method to compute NBS that was recently changed is unreliable; or 



second, the inflows to Lakes Michigan-Huron from Lake Superior are higher than 
normal or the outflows into the St. Clair River are lower than normal, or both 
conditions are occurring simultaneously. This raises serious questions about whether 
the St. Clair River conveyance has changed.

The St. Clair – Detroit River system is the only major river course in the Great Lakes 
without a formal international oversight body and hence changes in this part of the 
Great Lakes has been sorely overlooked by the IJC.  We are calling for the IJC to 
rectify this shortcoming by creating an international working committee with 
membership including riparian interests to continuously monitor changes in this 
critical part of the Great Lakes system.
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1993 IJC Levels Reference Study 
Crisis Conditions Responses

• Established Alert and Action Levels 
for both high and low water extremes 
for each Great Lake.

• Includes non-capital cost measures 
and capital cost measures AND 
combinations thereof.

Referred  by the International Joint Commission and 
recognized by the U.S. State Department and Canadian 
Ministry of Foreign Affairs

Slide 21: 1993 IJC Levels Reference Study Crisis Response Measures      

Now, let’s get to the meat of the issue. The IJC advised the governments of 
the U.S. and Canada that work needed to be done to implement a series of 
“Crisis Response Measures”. These crisis response measures included 
actions to react to extreme high and low water levels, by establishing alert 
and action triggers when these measures should be implemented. 

The crisis measures include actions that can be started at no cost (being 
referred to as “non-capital cost measures”) and those that would require 
funding (or “capital-cost measures”) or combinations thereof. Our federal 
Governments recognized the importance of this strategy and directed the 
IJC to follow up on its recommendations. Unfortunately, no progress has 
been made on this front over the last twenty-eight years. On the next few 
slides, we will examine what these “crisis measures” are.
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– Increase inflows from Long Lac - Ogoki Diversions

– Increase Lake Superior outflows to Lake Michigan-Huron

– Install St. Clair River compensation measures

– Restrict outflows from Lake Erie on a temporary basis

Low Water Crisis Response Measures

Slide 22: Low Water Crisis Response Measures –

The low-water crisis response measures outlined in the 1993 IJC Study 
Report included increasing inflows into Lake Superior from the Long Lac and 
Ogoki Diversions. This option has not been adequately assessed. Whenever 
possible, increased outflows from Lake Superior into Lakes Michigan-Huron 
could provide significant relief to downstream lakes. 

Installation of St. Clair compensation measures, such as innovative and 
adaptable underwater devices, could hold water back on Lakes Michigan 
and Huron. These devices could compensate for the increased river 
conveyance caused by past dredging and mining operations and bed 
erosion. These devices must be able to be deactivated during high water 
supply periods to eliminate any impact upstream. Finally, an option was 
identified to restrict outflows from Lake Erie at the mouth of the Niagara 
River. 

Steps for implementation of these low water measures need to be defined 
and problems resolved so that they are in place before we are exposed to 
extreme low water levels again.
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– Decrease inflows from Long Lac and Ogoki Diversions

– Increase outflow through the Chicago Diversion

– Manage ice conditions in the St. Clair – Detroit Rivers

– Use the Black Rock Channel to increase Erie outflows

High Water Crisis Response Measures

Slide 23: High Water Crisis Response Measures –

For extremely high-water levels on the upper Great Lakes (like today), the 
recommended crisis measures include decreasing inflows to Lake Superior 
from the Long Lac and Ogoki Diversion and increasing the outflows from 
Lakes Michigan-Huron through the Chicago Diversion. In addition, the 1993 
recommendations included installing ice booms at the head of the St. Clair 
River to reduce ice jams that limit outflows from the upper lakes for up to 4 
months of each year. In addition, the high-water crisis response measures 
include opening the Black Rock Lock in the Niagara River to discharge more 
water from Lake Erie. 

Implementation of these measures requires immediate coordination between 
the U.S. and Canadian federal governments that unfortunately has not 
begun. Some of these measures can be implemented almost immediately 
but other may take several years to be put in place. I will elaborate on each 
of these options on the next 4 slides.

23



24

Long Lac – Ogoki Diversion

‾ Implemented in 1943, based upon U.S. –
Canadian agreement to provide 5,000 cfs for 
power in the Niagara River

‾ Natural inflows are about 1,400

‾ No provision for cutbacks in agreement

‾ Average diversion over the last 77 years is 
5,200 cfs

‾ Historic diversions range from 1,250-17,700 
cfs / month

‾ Crisis response cut-backs should have 
started in 2015; cut-backs occurred in 1979-
82, 1986-89 & 1996-99.

‾ Cut-backs benefit all lakes, sooner or later

Slide 24: Long Lac – Ogoki Diversions –

The Long Lac – Ogoki Diversions were initiated in 1943 after an agreement 
was completed between the U.S. and Canada to increase hydropower 
production in the Niagara River during World War 2. The agreement was 
completed via “diplomatic letters” between nations that were confirmed in the 
1950 Niagara River Treaty. 

The agreement called for an additional 5,000 cfs to be added to the 
Canadian share of waters to be used for hydropower production in the 
Niagara River. There were no provisions in the diplomatic letters nor in the 
treaty as to when the LLO diversion would expire nor whether cut-backs 
could occur when Great Lakes water levels were extremely high. 

For the last 77 years the average LLO diversion inflow to Lake Superior has 
been 5,200 cfs. The natural inflow from the Long Lac and Lake Nipigon 
watersheds before the diversions began was about 1,400 cfs. The authority 
to discharge the 200 cfs difference between LLO average inflows and the 
5,000 cfs maximum allocation for the Niagara River has not been identified. 
Over the last 77 years the LLO diversion has ranged from 1,250 to 17,700 
cfs, varying from year-to-year and month-to-month. 



The LLO diversions were reduced in the late 1970s, mid 1980s and mid 1990s as a 
reaction to public pressure exerted during prior high-water periods. These prior cut-
backs are useful precedents for demanding cut-backs today. If the LLO Diversions 
were cut-back to their natural levels in 2015 when the Lake Superior high-water 
triggers were exceeded and maintained consistently until now, lake levels on all of the 
Great Lakes would have been significantly lower for the last 4 years. The magnitude 
of these decreases will be summarized on a later slide.
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Slide 25: Lake Michigan Diversion at Chicago –

The “Chicago Diversion” was implemented in the late 1880s as a response 
to a thyroid epidemic in the Chicago urban area. The diversion is a 
complicated system of direct diversions into the Chicago Sanitary & Ship 
Canal and the Calumet – Sag Canal, effluent discharges from municipalities 
and from storm-water runoff directly into the canals. The Chicago Diversion 
has been a long-standing legal battle between the city of Chicago and the 
State of Wisconsin that finally was settled by an U.S. Supreme Court 
“Special Master”. The operation of the Chicago Diversion is conducted in 
accordance with a Supreme Court directive in 1978, limiting the diversion to 
3,200 cfs, with minor annual variations. 

Studies conducted in the 1970s indicate that the waterways could handle a 
doubling of diversion flows, although this will require significant leadership at 
the highest levels of the U.S. federal government. The biggest complication 
to implementing this option is the operations of the Asian Carp Barrier 
downstream in the Des Plaines River which may not work at higher flows.
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Slide 26: St. Clair – Detroit River Ice –

One factor that needs to be considered during extreme high-water periods is 
the impact of ice buildup in the St. Clair and Detroit Rivers which can 
completely shut-down outflows from Lake Huron on occasion. Even without 
a complete ice jam, the ice build-up in the rivers retards outflow from Lake 
Huron. This situation does not occur in the Niagara River as the hydropower 
utilities have been deploying an ice boom at the head of the river to stabilize 
the ice on eastern end of Lake Erie. 

During the current high-water period on the upper Great Lakes, the ice 
conditions in the St. Clair and Detroit Rivers can be stabilized by simply 
shutting down commercial freighter movement through the corridor and 
directing the U.S. and Canadian Coast Guards to conduct icebreaking 
operations only when ice jams occur. The impact of this measure on levels 
needs to be calculated.
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Slide 27: Niagara River Black Rock Channel –

Another high-water crisis response measure is to open the Black Rock Lock 
at the end of the Black Rock Channel in the Niagara River to discharge 
water whenever it is not used to lock commercial or pleasure boat traffic. 
This option was utilized during the high-water period in the late 1980s. The 
impact of this measure on levels also needs to be computed. 
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High-Water Crisis Response ImpactsHigh-Water Crisis Response Impacts

Items in italics are initial estimates

Superior Mich-
Huron

St. Clair Erie Ontario

Cutback Long Lac-Ogoki 
Diversion

Institutional reticence 
high; no capital costs; 

instanaeous

Sup & Ont 2-4 months; 
others 12-24 months

- 2.5 in - 4.5 in -  3.5 in - 3.5 in - 3 in

Increase Chicago 
Diversion

Institutional reticence 
high; no capital costs; 

instanaeous
6-24 months  - 1 in - 2.5 in - 2 in - 1.5 in - 1 in

Stabalize St. Clair-Detroit 
Ice

Industry push-back 
high; some capital 

costs
Depending on severity - 1 in - 2 in -1 in + 1 in 0

Increase Black Rock 
Channel Flows

Some resistance; some 
capital costs; quick

6-24 months 0 - 1 in - 1.5 in - 2.5 in + 1.5 in

Total Impacts - 4.5 in - 10 in - 8 in - 6.5 in - 2.5 in

Water Level Impact
Crisis Measure Impementability Time for Full Effect

Slide 28: High-Water Crisis Response Measure Summary –

This slide summarizes how easy or how difficult it would be to the implement 
each of the four high-water crisis response measures, along with the 
response time and water level impacts on each of the Great Lakes, if they 
were fully implemented starting today. 

The easiest and most effective measure to implement is cutting back Long-
Lac Ogoki Diversions inflow to Lake Superior as no capital costs would be 
needed and water level reductions would be felt within a few months on 
Lakes Superior and Ontario, dropping these lakes by 2.5 and 3 inches, 
respectively. Water level reductions on lakes Michigan-Huron, St. Clair and 
Erie could take a year or two to be fully manifested, but this option would 
reduce these lakes by 4.5, 3.5 and 3.5 inches, respectively. 

Water level reductions on Lakes Michigan-Huron and St. Clair could be 
realized by effective ice management in the St. Clair River on a yearly basis 
whenever severe winter conditions occurred. The water level impacts on this 
option need to be assessed. Lake Erie and its upstream lakes would see 
modest water level reductions relatively quickly if more water is passed 
through the Black Rock Lock, although some capital costs may be incurred 
with this measure to address lock maintenance issues. 



Finally, implementing an increase in Chicago Diversion outflows will require a 
considerable amount of further investigation and substantial U.S. federal leadership, 
all of which is unlikely in the immediate future. 

The water level impacts of these measures have been computed by application of an 
Excel based routing model generated and updated by William Bialkowski a registered 
Canadian Professional Engineer. Mr. Bialkowski is a technical expert with both ROWI 
and GBGLF. Mr. Bialkowski’s model has been shared in the past with the U.S. Army 
Corps of Engineers and with Environment and Climate Change Canada. Neither 
agency endorses this model, but they also have not found any material technical 
inadequacies with this simulation tool. 

You may conclude that implementation of these high-water crisis response measures 
will only provide a minimum benefit to the region this year. But please remember, 
every inch counts and with every inch of reduction we will avoid millions, if not 
billions, of dollars of losses!
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 If you represent a shore property association, join ROWI as a 
group member; no costs or obligations.

 If you are not part of a regional organization, join an existing 
group or form one.  

 Regardless of your standing, join us in writing your member of 
the U.S. Great Lakes Congressional Delegation or your member 
of the Canadian Parliament to demand immediate action to 
implement the crisis response measures. 

 ROWI will provide sample text and identify your representatives.

 Donate to ROWI and/or GBGLF to help cover our advocacy and 
coordination costs. 

What Can You Do to Help

Slide 29: What Can You Do to Help –

If you want to join in the effort to pressure governments to act to lower high 
water levels on the Upper Great Lakes, we would like to suggest that you 
consider the following options:  First, support ROWI’s effort by joining our 
loose-knit community as a member organization or forming your own 
neighborhood organization to participate. ROWI does not require dues but 
exists on contributions from supporting organizations whenever necessary to 
cover our lobbying and outreach efforts. The Directors of ROWI are all 
voluntary, we have no paid staff. 

Second and of immediate need, we would ask you to send a letter, email or 
call your U.S. representatives on the Great Lakes Congressional Delegation 
or to your Canadian Parliament representative to demand immediate action 
on the part of both governments to lower water levels NOW!  You can find 
sample messages on the ROWI Facebook page or on the Georgian Bay –
Great Lakes Foundation web page. We will also provide you information on 
who your legislative representatives or executive agency contacts are. 

We also would appreciate any contributions that you could send to us via our 
social media sites or through the mail to the addresses included on our sites.
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 Climate variability is a real phenomenon requiring more 
aggressive adaptive measures. 

 Record setting high water levels on Lakes Superior, Michigan, 
Huron and Erie could have been avoided. 

 The IJC needs to focus on implementation of its own 
recommendations. Implementation of the IJC’s crisis 
measures are long overdue!  In addition, the IJC needs to 
address shortcomings in monitoring St. Clair-Detroit River 
changes.

 We need to have a unified message to demand action.  

Summary Messages

Slide 30: Summary Messages –

In summary, I would like to reinforce four points for this audience. First, climate 
variability over the next 5-10 years could push the upper lakes to new record levels, 
both high and low. It is certain that the current water level crisis will cause massive 
economic, ecological and social problems and some actions need to be 
implemented immediately to minimize damages. Remember, every inch of drop 
counts!  

Second, a longer-view is necessary to help to make the Great Lakes more climate-
resilient. Historic modifications to the system can be reversed, likely with substantial 
and acceptable costs to prevent future water level extremes. Unfortunately, the 
current mind-set is to react to one crisis after the next otherwise referred to as 
“Crisis Management.” Prudent, long-term planning and follow-through are needed.

Third, we should send a clear message to the International Joint Commission to 
think and act “outside the box”. We don’t need more studies, ineffective adaptive 
management approaches or excuses. We need them to follow through on 
published recommendations! Furthermore, we need an equal emphasis on the St. 
Clair – Detroit River system to monitor critical changes in this waterway.

Finally, I hope that these webinars will help us to attain a unified message to 
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demand action on the part of our governments.
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Questions / Answers Questions / Answers 

Thank You for ParticipatingThank You for Participating

Slide 31: Questions & Answers Session –

It is now time for us to answer some of your questions. If you have a 
question, please provide it to us through the Questions pane of this webinar. 
We will try to answer all of your questions, if time permits. If we run out of 
time, we will post our answers to your questions on our social media pages. 
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Q & A PanelistsQ & A Panelists

Vice Chair, Restore Our 
Water International
Chair, Georgian Bay –
Great Lakes Foundation

Mary Muter

Chair, Restore Our 
Water International

Roger Gauthier

www.georgianbaygreatlakesfoundation.com/

Slide 32: Questions & Answers Panelists –

Also please be aware that all the slides and videos used in today’s webinar 
will be accessible through the Georgian Bay – Great Lakes Foundation web 
page at: www.georgianbaygreatlakesfoundation.com/. Thank you for your 
time and attention.


