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1.0 PURPOSE AND SCOPE

©
This report summarizes the events that took place in 1986 in connection
with the record high water %eVels on the Great Lakes. Water management

actions related to Lake Supérior and Lake Ontario regulation, and the

. Ogoki diversion, as well as their impacts on lake water levels, are

2.1

discussed., A summary of the reported flood and erosion damages caused by

the record high water levels during this time period is also presented.

In December 1985, Water Planhing and Management Branch, Ontario Region of
Environment Canada prepared a "Report on the 1985 Record High Water ievels
of the Great Lakes". That report presents information on the causes and
effects of the record high water levgls in 1985, and summarizes government
and International Joint Commission (IJC) action taken in response to the
issue. As the record high Great Lakes water level condition continued, an
interim report was prepared in Auguﬁt 1986. This report was also prepared
sumnarizing hydrologic conditions and other events in 1986 related to the

Great Lakes water levels issue,

With the exception of some minor modifications, the format of this report
is similar to that of the 1985 report., All data in this report are in
metric units unless stated otherwise. Lake water levels are expressed in

metres on the Intérnational Great Lakes Datum (1955).

CONDITIONS LEADING TO HIGH GREAT LAKES WATER LEVELS IN 1986

GENERAL

Since the late 1960's, water levels from Lake Superior to Lake Erie have
been higher than average. This condition is a result of the persistent
above-average precipitation that has occurred over the Great Lakes Basin

since 1967,



Table 1 lists the monthly and annual total precipitation for the Great
Lakes Basin for the period 1900-1985. The long-term (1900-1985) average
annual precipitation over the Great Lakes Basin is about 815 fiillimetres.
A new high precipitation record of 1017 millimetres was set in 1985,
exceeding the long-term average by about 25 percent. This event,
following 18 years of generally above-average precipitation, led to the
océurrence of record high water levels throughout the Great Lakes (except
Lake Ontario) in 1985, a condition which has continﬁed into 1986. During
1986, precipitation was near average. However, the excessive moisture in
the basin, coupled with the slow response of the lakes to the
hydrometeorological process resulted in continued record high water levels

on some of the lakes.

2.2. Precipitation

The recorded monthly mean precipitation rates over the .Great Lakes in 1986
are summarized by lake in Table 2. Precipitation on the Lake Superior
Basin was above average in March, June through September and again in
November. Precipitation was below average for much of the rest of the

year. Overall, precipitation on the Lake Superior Basin was average for
1986.

On the Lakes Michigan-Huron Basin, the overall precipitation was also near
aQerage for 1986. On the Lake Erie Basin, precipitation was below average
in early 1986 but was well above average in the latter part of the vyear.
Precipitation on the Lake Ontario Basin was belowlaverage for much of the
year. Estimated annual watershed précipitatioﬁ in 1986 are 109 percent
and 92' percent of average for the Lake Erie and Lake Ontario Basins,
respectively. Over the entire Great Lakes Basin, precipitation in 1986

was about the same as the long-term average.



2.4

The average precipitation on the Lake Superior Basin, combined with high
outflows from Lake Superior (207 above average) have helped to lower Lake
Superior's water level to below those experienced in 198S. A moré
detailed discussion of the water level condition in 1986 is contained in

Section 2,.5.

Runoff

Preliminary streamflow data from a number of selected Canadian tributaries
draining into the Great Lakes are summarized in Table 3. These
tributaries were selected as being representative of the total runoff to
the Great Lakes from Cénada. Real-time instrumentation installed at
streamflow measuring stations on these tributaries enable fast data

retrieval and analysis.

Runoff conditions in the Canadian portion of the Great Lakes Basin in 1986
were about ten percent above average, and followed very closely the
precipitation patterns. For example, the below average runoff conditions
in May and June reflect the well-below average precipitation in the first
part of the year particularly April and May. Similarly, the high runoff
conditions  in September and October were preceeded by well above-average

precipitation in the summer months with September béing a very wet month.

Other Factots

a) Evaporation
Lake evaporation data for 1986 from the Atmospheric Environment
Service (AES) of Environment Canada were examined to assess the
extent this process affected lake water levels. The results are
summarized in Table 4. For comparison purposes, the data for 1985

and the long-term averages for the period 1965-1985 are included.



b)

In 1985,. evaporation ranged from near average on the upper Great
Lakes to above average on the lower Great Lakes, partigularly Lake
Erie. In the first nine months of 1986, evaporation was generally
below average. Although of much lesser significance than
precipitation and runoff, the low evaporation in 1986 is a factor

affecting water levels on the Great Lakes.,

Welland Canal _
On October 4, 1985, a small pért of the wall at Lock No. 7 of the

Welland Canal caved in fendering the 1lock unusable for about 24
days. The lock was put back into service on November 7, 1985 after
emergency repairs were completed. During the period of repair,
navigation activities along the Welland Caﬁal ceased and thus
reduced, very slightly, the amount of the diversion. As Lock 7 is
downstream of the location in the canal where diversion water is
taken off for the DeCew Falls Power plants, these power diversions
were unaffected by this incident., The estimated temporary impact on

lake Erie's water level of this incident was less than 0.01 metre.

The Welland Canal diversion in 1986 was about 230 cubic metres per
second (cms). This was a slight increase from the 1985 diversion of
223 cms, but less than the diversions of 245 to 250 .cms in 1982, 1983
and 1984. Mechanical breakdowns and necessary repairs to the DeCew
Falls power plants in 1985 and 1986 reduced the power diversion and
thus the wélland Canal diversion from Lake Erie. As of the end of

1986, the power diversions have returned to normal full operation,

Table 5 contains the diversion data for 1985 and 1986, and draws

comparisons with previous records. Diversions in 1985 and 1986 have

been near average for the period 1950-1985,



c)

On November 28, 1986, Transport Canada announced a seven year project
to rehabilitate the Welland Canal. The work, vhigh includes
repairing and reinforcing the locks and lock walls, stabilizing the
canal's approach walls and banks and renovating subordinate
structures, will be carried out while the canal is closed to shipping
during the winter months beginning in January 1987. During the
repairs, normal flows to the DeCew Falls power plants and other
municipal and industrial users along the canal will continue to the

degree possible without compromising the rehabilitation program.

Grounded Barge at the Peace Bridge

On August 7, 1986, a tugboat pushing a 53 metre barge ran into
difficulty on the upper Niagara River after missing the entrance to
the Black Rock Canal. When the tug and barge entered the high
velocity area upstream of the Peace Bridge, the barge swung sideways,
colliding with and lodging against abutment No. 4 of the Peace Bridge
where it remained for almost five months. After a series of setbacks
due to a combination of equipment failure, inclement weather, and the
fast and ever changing current and water level conditions at the

salvage site, the wreckage was finally removed on December 19,

The presence of the wrecked barge at the Peace Bridge was estimated
to have reduced the Niagara River flow by up to 200 cms. The
reduction in flow represents about 5,7 centimetres (2 1/4 inéhes) of
temporary raising of the water level on Lake Erie. The estimated

raising effect on Lakes Michigan-Huron is extremely small,

Immediately after the removal of the obstruction at the Peace Bridge;
there was an increase in the flow of the Niagara River, diminishing
over time. In about one year, practically all of the waters stored
on Lake Erie due to the obstruction will be discharged into Lake
Ontario. Table 6 contains the Niagara River flow data for 1985 and
1986, and draws comparisons with previous records. Flows in 1985 and
1986 were well above average, with the 1986 figure. setting a new

record high.



2.5 Lake Water Levels

‘«
Figures 1 to 5 are hydrographs of monthly water levels on the Great
Lakes. Table 7 presents a comparison of 1986 levels with previous

recorded maximums, On Lake Superior, new record high levels

_continued to be set through to May 1986, with the levels being

marginally higher than those previously experienced in 1951 and
1975. The near average precipitation on the Lake Superior Basin and
high outflows in 1986 caused the lake to fall below record levels for

the rest of the year.

While the Lakes Michigan-Huron Basin also received near average
precipitation in 1986, lake levels increased to a point where new
record high levels were set each month throughout the year. It
should be noted that virtually no decline in Michigan-Huron watet
levels took place during the fall of 1985 as is normally the case.
Water levels actually rose sharply in December 1985 in response to
the record water >supp1ies received in November 1985, a situation
which was repeated to a lesser degree following receipt of September
1986 water supplies. The sharp rise in water levels of late 1985 was
a primary factor leading to.the continuing record high Michigan-Huron
water levels of 1986. Other factors were the well above average
inflows from Lake Superior in 1985 and 1986 and the generally

saturated conditions and above average runoff from the watershed.

Lakes St. Clair and Erie receive over 80 percent of their water
supplies from the upper Great Lakes. Thus, the continuing extreme
high inflows from Lakes Michigan-Huron caused new record high water
levels to occur on Lake St. Clair for every month in 1986, On Lake

Erie, new records were also set every month except in thée months of

January to April,



All the lakes except Lake Supérior experienced a rapid rise in water
level in the latter part of September and early October 1986 in

. . . . . «,
response to the very high precipitation occurring in September.

Due to high inflows ftoé Lake Erie, Lake Ontario water lévels began
to rise in late 1985, with levels climbing rapidly in early 1986.
Although not breaking previous records, Lake Ontario's level peaked
for the year in June at about 75.16 metres or 0.3 metre above average
for that time of year despite efforts to release maximum outflows
through the St.vLawrence River Control dams. Although Lake Ontario
levels experienced their normal seasonal decline after June, the
differential between 1986 and long term average levels had increased
to almost one-half metre by year end. A brief description of Lake

Ontario regulation activities is contained in Section 4.3.

3.0 EFFECTS OF HIGH LAKE WATER LEVELS

3.1 Generai
Record high water levels on the Great Lakes in 1985 and 1986 in
combination with several storms have to date cauéed millions of dollars in
shore property damage. The previous 1985 report provided a summary of the
damage to the Canadian shoreline due to storms in 1985. Waﬁer levels on
the Great Lakes remained at record high in 1986. A number of storms
passed over the Great Lakes Basin, which prompted the Atmospheric
Environment Service to issue storm watches and storm warnings. - Through
good fortune no storm event occurred in 1986 that could be considered

major in terms of severe wind speeds, duration or catastrophic damages.



3.2 Flood and ErosiogﬁDamagea

While the storms of 1986 did not match the intensity or dur&tion of the

severe storm of December 2, 1985, they still caused generalized flooding

and shoreline damage on Georgian Bay, Lake Huron and Lake Erie shores in

Canada. Listed below are five of the most severe storm events of 1986:

a)

b)

c)

&

“e)

On January 5-6, a storm with winds up to 80 kilometres per hour from
the west caused a moderate set up at the eastern end of Lake Erie.
The ice that had formed by that date protected much of the shoreline

from wave action. As a result, flood and erosion damages were minor;

On June 1, strong northerly winds over Lake St. Clair caused

generalized flooding on Lake St. Clair;

On August 22, a south-westerly wind up to 65 kilomettes per hour over
Lake Huron=Georgian Bay caused flood and erosion problems in the

Wasaga Beach area;

On October 5-6, winds from the northwest caused extensive property
damage along the south shore of Lake Huron and Georgian Bay. The
hardest hit regions were Southampton, Sarnia and Wasaga Beach with
localized problems occurring in many other areas. Flooding also

occurred along the north shore of Lake St. Clair; and

On November 9-10, a storm caused'extensiVe property damage along the
Lake Huron shoreline from Port Elgin to Oliphant and along Georgian
Bay from Wasaga Beach to Midland. Other portions of Lake Huron and

eastern Lake Erie were also effected to a lesser degree.



4.0

Some local mun1c1p311t1es, for example the Township of Wainfleet, and the
Conservation Authorities in Ontario have compiled flood and er051on damage
information in their areas of jurisdiction., In mid 1986, Environment
Canada's Great Lakes Water Level Communications Centre distributed a
questionnaire to the conservation authorities in Ontario requesting
information on damages along the Great Lakes shoreline. This
questionnaire was followed by telephone calls in December asking for any
updated information. All information received have been summarized in
Table 12. The reported damages ranged from light along portions of Lake
Superior shoreline where the topography is rugged and development sparse,
to extremely heavy in densely developed areas of the other lakes. Areas
that sustained moderate to heavy flood and/or erosion damages include
sections of shoreline from Parry Sound to Owen Sound on Georgian Bay,
Oliphant to Southampton and Rettle Point to Sarnia on Lake Huron, Mitchell
Bay and the entire southern shore of Lake St. Clair, and on Lake Erie
areas from Amherstburg to Erieau and Long Point to Fort Erie. No

significant damages were reported on Lake Ontario.

WATER MANAGEMENT ACTIONS TAREN RELATED TO HIGH LARE WATER LEVELS

Lake Superior Regulation

At the end of Décember 1985, the éffect of the emergency actions taken
during the year by the International Joint Commission to store water on
Lake Superior had the effect of an 0.035 metre increase of Lake Superior's
level, and respective 0.018, 0.021 and 0.024 metre reductions of Lakes
Michigan-Huron, St.Clair and Erie levels in comparison to the levels that
would have occurred undér the strict application of Plan 1977. The effect
of the 1985 emergency action on the Great Lakes for each month for the
period May 1985 through December 1986 is shown in Table 8. These
emergency actions had no impacts on Lake Ontario levels due to the

operation of Lake Ontario's Regulation Plan 1958-D.



4.2

Average Lake Superior outflow in the winter months from December 1985
through March 1986 was 2550 cubic metres per second (ems), which was
slightly more than the specified Plan flow of about 2340 “cms. After
reviewing hydrologic conditions, the Superior Board on March 13, 1986
recommended to the IJC that a return to Regulation Plan 1977 flows be
made. On March 20, 1986, the Board, on instruction from the 1JC, adjusted
the Lake Superior outflow to a Plan flow of 2320 cms. Outflows in

subsequent months were maintained close to those called for by Plan 1977.

Table 8 lists the actual and Plan outflows for the period May 1985 to
December 1986. During 1986, the outflow of Lake Superior was about 2560
cms, or about 20 percent higher than the long term average. Overall, the
flows in 1986 were close. to those called for by Plan 1977. By the end of
1986, there still remains some 0.024 metre of water stored on Lake

Superior due to tlie emergency regulation actions taken in 1985,

Ogoki Diversion

The actions taken by Ontario Hydro in 1985 .to store Ogoki diversion water
on Lake Nipigon and subsequently redirect this diversion water north are
summarized in the 1985 report and on Table 9. During the winte; of
1985-86, approximately 40 percent of the Ogoki waters were re-directed

northward to the Albany River and James Bay.

Following spring breakup in 1986, the Province of Ontario decided to
return the Ogoki Diversion to normal operation, that is with Ogoki waters
flowing into Lake Nipigon and ultimately Lake Superior. The reasoning
behind this decision was that the beneficial effect of closing the Ogoki
Diversion on Great Lakes levels and shore damages is very small compared
to the losses incurred to hydro power generation on the Ogoki/Nipigon
system. Furthermore; flooding and environmental problems were being
experienced on the Albany River. Ontario Hydro subsequently adjusted the

control dam settings and resumed normal Ogoki diversion operations on May
22, 1986,

-10~



4.3

The estimated maximum lowering effect on Lake Superior due to storing both
the Ogoki diversion water and Lake Nipigon local inflow on Lake Nipigon
during 1985 was about 0.015 metre and this occurred in September 1985
(Table 10). Roughly 60 percent of this relief to Lake Superior could be
attributed to the storing of the Ogoki waters alone. No atteﬁpt has been
made to detail how the stored Ogoki waters were later released to Lake
Superior, but it is safe to say that a}l the Ogoki waters stored on Lake

Nipigon in 1985 were released to Lake Superior in early 1986,

With the Ogoki divérsion returned to normal operation in May 1986, no
further action took place regarding storage of the Ogoki waters on Lake
Nipigon and the diverted waters continue to constitute a portion of the
water supply to Lake Superior. The Ogoki diversion in 1986 was about 98
cms over the year (Table 9) or about 86 percent of the average for the
period 1944-1984.

Lake Ontario Regulation

Throughout 1985, outflows from Lake Ontario were in accordance with the .
Regulation Plan 1958-D. Total water supplies to Lake Ontario in 1985 were
about 20 percent higher than average with actual outflows being about 18
percent above average (Table 11). The high Lake Ontario outflows in 1985
together with the near average watér level condition at the beginning of
the year are ‘the reason why Lake Ontario did not experience any
significant high water level problems through to the end of 1985. It
should be noted that Lake Ontario's Regulation Plan called for maximum
allowable outflows for much of 1985 consistent with safe water levels and

velocities in the St. Lawrence River.

On December 17, 1985, the International Joint Commission directed its
International St. Lawrence River Board of Control to implement Criterion
(k) of the regulation plan at the closing of the 1985 navigation season.

Criterion (k) specifies that:

-11-



"In the event of (rece1v1ng) supplies in excess of the
supplies of the past as adjusted, the works in the
International Rapids Section shall be operated to

- provide all possible relief to the riparian ownets
upstream and downstream. In the event of (receiving)
supplies 1less than the supplies of the past as
adjusted, the works in the International Rapids
Section .shall be operated to provide all possible
relief to navigation and power interests."”

Since the inception of Lake Ontario regulation in i960,'there have
been two previous periods when Criterion (k) supply conditions have
occurred. There were the record low supplies in 1963-1965 and the

record high supplies in 1972-1978.

On December 31, 1985, the navigation season was closed and St.
Lawrence River flows were reduced to accelerate the formation of a
stable ice cover on the river. Flows were subsequently increased in
January 1986 to maximum possible rates consistent with the continued

formation and retention of a stable ice cover.

Water supplies to Lake Ontario in 1986 were about 30 percent higher
than average with record high supplies occurring in the ﬁonths of
July through October. Lake Ontario's outflows in most of 1986 were
at maximum allowable with actual flows averaging about 8970 cms, or 7
percent higher than the flows called for by Plan 1958-D and about 31
percent higher than the long-term average. New record high monthly

average outflows occurred in February and again from September to

December.

There were several occasions during the year when the Lake Ontario's
outflows had to be reduced slightly below the called for maximums.
For examﬁle, in. May, September and October, flows were reduced
slightly to provide a measure of relief to agricultural lands around
Lake St. Pierre on the St. Lawrence River which was severely affected

by critically high water levels. 1In November, flows had to be

-12-



4.4

reduced again due to flooding in tﬁe Lake St. Pierre area and due to
below-alert-level depths in the Seaway navigation channel upstream of
Cornwall. For the most part, Lake Ontario's outflows in 1986 have
been maintained at the maximum ﬁossible. Despite these extreme
actions, Lake Ontatio's watér level continued to rise and by June
reached its seasonal peak at a level marginally below the upper limit
of elevation 75.22 metres as called for in the regulation plan.
During the second half of the year, record high supplies to Lake
bntario occurred for much of the time. The record high outflows
during this period managed to prevent any further rise in 1lake
levels. By the end of December 1986, the action to deviate from the
Regulation Plan outflows resulted in a lowering of the level of Lake
Ontario by almost one metre in comparison to the levels that would

have occurred under strict application of the Plan.

Great Lakes Water Level Cotimunications Centre (GLWLCC)

On March 27, a Great Lakes Water Level Communications Centre in
Burlington, Ontario, was opened by the Honourable Tom McMillan,
Minister of the Canadian Department 6f the Environment. This Centre,
in conjunction with the Water Level Forecast Centre operated by
Atmospheric Environment Service in Toronto, was organized to act as a
focal point for Canadian activities and information related to high

Great Lakes water levels and shoreline damages.

From April to December 1986, about 35 high water level watches and
warnings weré issued by the Water Level TForecast Centre. During
these periods, staff at the Burlington office monitored weather and
lake level conditions and responded on a 24 hour a day basis to all
public and media inquiries regarding storms and related shoreline
damages. Se&eral field surveys were conducted following the more

severe storms to assess shoreline damages.

-13-



Since its opening, the GLWLCC has responded to telephone, letter and
media inquiries concerning high lake 1levels. Many shoreline
residents visit the Centre to discuss the - subject of lake level
fluctuation, regulation and shore protection. Communication Centre
staff members have also held or attended meetings with politicians,
citizens coalition groups and the public to discuss lake 1level
problems and have distributéd information and publications on the

subject throughout the watershed.

During the year, the Water Level Forecast Centre in Toéronto has
stepped up its monitoring of lake and weather conditions. Additional
wave buoys have been installed in the Great Lakes to provide real-
time data to support marine forecasts. Information on weather
forecasts and storm surges are updated three times a day and more
frequently during storm watches and warnings and is provided to the

public and media by a toll free phone message and news wire service.

In addition to its primary Afole of providing information to the
public a number of related activities have been ddmpleted or are
currently underway at the Centre. These included: a) a survey of
nearshore erosion at selected locations along the Great Lakes
shoreline for the purpose of updating the erosion data at these
sites; b) a review of new development that has taken place along the
shoreline since 1973; ¢) an assessment of the costs of government
acquisition of selected high hazard areas; d) aerial photographic
coverage of damage prone sections of the Canadian shoreline of all
the Great Lakes; e) initiation of a survey of the damage potential of
the Lake Superior shoreline; and f) a public opinion survey on

perception and attitudes towards the high water level issue.

-14-



4.5 Ontario Shoreline Management Review Committee

4.6

In April 1986, a committee to examine long-term options for sforeline
management along the Great Lakes was formed by an order-in=council of
the Ontario Provincial Cabinet. The seven members of this Committee
include representatives from provincial and municipal governments as

well as the general public.

The Committee was given the task to examine and make recommendations
on options for long term shoreline management, as well as look at the
roles and responsibilities of the various levels of government and of
private landowners. The main purpose of this committee is to find
ways to prevent or reduce the extensive damage caused by high Great
Lakes water levels, The Committee submitted its report to the
provincial Minister of Natural Resources in November 1986 with public
release of the report made on December 16, 1986, The report
recommends that the Provincial Government take a lead role in
shoreline management around the Great Lakes and create a Shoreline
Management Advisory Council. The report also recommends that the
province increase its effort to map hazard areas as part of the
Canada-Ontario Flood Damage Reduction agreement. The Minister of

Natural Resources has also written to the Federal Environment

Minister asking that a joint federal-provincial strategy be developed

to address the undertaking and funding of major engineering works
should they be necessary to mitigate shoreline damages due to

continuing high Great Lakes water levels,

International Joint Commission Reference

In response to the serious high water level and shoreline damage
problem on the Great Lakes, the Canadian and United States
governments held discussions on the matter during the spring of

1986. An agreement was reached to request the International Joint

-15-
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Commission to undertake a further investigation of the issue and to
develop recommendations on means = of alleviating the adverse

consequences of fluctuating water levels. ’ ‘©

This IJC Reference is to address recent record water supplies and
levels as well as changing economic conditions and shoreline

development.

The Terms of Reference as provided to the Commission by Governments

on August 1, 1986 are reproduced in part as follows:
"The Commission, building upon previous studies should:

1. propose and evaluate measures which governments could take;
under crisis conditions, to alleviate problems created by high

and low lake levels;

2. review its previous lake regulation studies and revise their

engineering, economic and environmental evaluations;

3. examine past, present and potential future changes in land use
and management practices along the shorelines of the Great

Lakes, their connecting channels and the St. Lawrence River;

4. determine, to the maximum extent practicable, the socio-economic
costs and benefits of alternative 1land use and shoreline
management practices and compare these with the revised costs

and benefits of lake regulation schemes;

5. investigate any feasible methods of improving the outflow

capacity of connecting channels and the St. Lawrence River;

-16-
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6. develop an information program which could be carried out by

responsible governmental agencies to better inform the public on

 lake level fluctuations; and ©

7. consider any other matters that the Commission deems relevant to

the purpose of this study.”

The Commission has beeén requested to provide an interim report 1in

1987 and a final report in 1989,

On November 14, 1986, the 1JC submitted an initial report to the
governments recommending improvement in storm and storm surge
modelling and dissemination of information on Great Lakes water
levels to the public. It also informed the Governments of its
intention to explore the feasibility of using existing facilities in
the Great Lakes Basin to lower the water levels of the Great Lakes.
These facilities include the LonglLac and Ogoki diversions, the Lake
Michigan diversion at Chicago, the Welland Canal and the Black Rock

Canal. A report on this segment of the study is expected to be
completed by the IJC in 1987.

FINDINGS AND CONCLUSIONS

Precipitation in the first half of 1986 was below average and in the
subsequent six months above average which balanced out to average
precipitation over the year. 'Runoff conditioens in the Canadian
portion of thé Great Lakes Basin were slightly above average, whereas

evaporation was slightly below average.

-17-



High outflows combined with the other near normal hydrological
factors (precipitation and runoff) have improved the water level
conditions on Lake Superior in 1986. The absence of the norm:1 fall
1985 decline in Lakes Michigan-Huron water levels together with the

.
1T
3941

rise in levels towards the end of 1986 are the principle factors
causing water levels on these lakes to remain at record highs in
1986. The other factor is the high inflow from Lake Superior. The
high Lakes Michigan-Huron outflows in 1986 also caused Lakes St,
Clair and Erie water levels to remain at record highs, In spite of

high outflows, Lake Ontario levels rose during 1986 due to the very

high inflows from Lake Erie.

It appears, that the vast amount of the excess water in the Great
Lakes is beginning to very slowly work its way out of the Great Lakes
System. Continued average or below average precipitation conditions

in the coming months and year(s) ‘will expedite the returii of more

normal water level conditions.

A review of the actions to redirect or to store the Ogoki diversion
“waters on Lake Nipigon show that the impacts of these actions on Lake
Superior and downstream water levels has been negligible., All of the
Ogoki diversion water that was stored on Lake Nipigon during the
short period in 1985 passed into Lake Superior in early 1986, With
the Ogoki diversion returned to its normal operation in May 1986, the
effect on the water level of Lake Superior due to manipulation of

this diversion ceased to exist by the end of 1986,

The emergency actions to reduce Lake Superior's outflows raised the
water level on Lake Superior by a maximum of 0.1 metre in August and
September 1985. Early termination of these actions in late 1985,
together with a return to Plan 1977 outflows for Lake Superior in
1986 limited continuing relief to downstream lakes in 1986 due to

this action to at most a centimetre or so on Lakes Michigan/Huron,

=18~
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The IJC decision to implement Criterion (k) has increased Lake
Ontario's outflow significantly throughout 1986 and thereby avoided
even higher levels on Lake Ontario that could otherwise have ;;ceeded
the Regulation Plan's upper limit of elevation 75.22 metres. These
extreme high flows in the ét.‘ Lawrence River have also served to
identify downstream flood and erosion prone areas on the St. Lawrence
River especially in the area of Lake St. Pierre. 1In view of the
continuing extreme high water supplies to Lake Ontario as a result of
record high water levels on the upper lakes, the potential “for high

St. Lawrence River flows and thus more downstream shoreline damages

remains high,

The Great Lakes Water Level Communications Centre has, thtodgh its
numerous contacts with the qulic and media, acted to improve public
understanding of the factors and reasons for the record high Great
Lakes water levels and has provided a focal point in Canada for water

level information that is requested by many and various agencies.

FORECAST OF FUTURE WATER LEVEL CONDITIQNS

\

The latest six month forecast (Figures 1-5) indicates that Lake
Superior water levels should continue to decline until March 1987 at
which time it will begin its seasonal rise. Levels on Lake Superior

are expected to remain below the record high levels established in
1985 and 1986.

Lakes Michigan-Huron levels are expected to fall to their winter
minimum in February and March 1987, but:hs a result of the surcharge
of water received in September 1986, will remain at or above 1986

record levels through to mid-spring 1987.

..19;.



Due to continuing record high Lake Huron outflows, Lakes St. Clair

and Erie levels will experience a lower than normal seasonal decline

. €
. through the winter. Levels during the winter and early spring of

1987 on the lakes will remain very close to the new record high
levels established in 1986.

beSpite continued maximum St. Lawrence River flows, Lake Ontario
water levels are expected to climb répidly in the early months of
1987. New record high monthly water levels could be established as
early as February 1987. Lake levels in the order of up to half a
metre higher than those experienced in 1986 could be expected in
1987. Depending upon winter ice cover and river flow conditions in
the St, Lawrence River, Lake Ontario levels in 1987 could challenge

record levels previously established in the 1940s and 50s.



Table 1

Monthly and Total Annual Precipitation Data
for the Great Lakes for the Period 1900~

1985

(Hiliimetrea)

Sept. Oct. Nov. Dec. Mean SUM

Aug.

June July

Feb. Mar. Apr. May

Jan.

Year

802.9

66.8
63.1

31.7

78.9
49.6

103.8 72.5

92.5

62.9 114.1

78.2
108.3 115.1

48.7

39.0
43.3

43.2  72.5  43.1

1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910

754.0
803.1

64.0

67.0 66.7 . 71.4

66. 1 65.2 10602

31.0

45.3

837.8
792.7
829.2
790.3
758.3

353.3 46.9 80.7 52.7 85.3 66.8 63. 59.9 67.1

34.5

35.7
46.4

93.4 102.9 106.0

65.7 103.7

63.8

84.5 77.7 63.6 42.8 69.3

63.6
103.8

73.1

39.4 51.2 46.1

48.5

57.9 66.1
63.4
62.0
66.4

83'0 1

92.9

73.4

63.5

33.3 55.4 39.8

58.0

56.1 61.9

53.1

52.2

75.1 67.1

80.1

62.4

58.6 58.5
57.6

74.0

56.6 744.5

27.2

42.9

62.9
54.9

66.4 110.5

92.4

80.0

45.0

62.2

798.1
712.3
826.8

91.3  65.2 62.9 49.0 79.1 73.6
67.3 49.8

66.3

67.1 46.2

50.1

59.4
69.0
66.3

74.2 59.6

77.6

80.4

53.6

79.0 83.0 99.4 87.9 58.3

77.5
87.2 102.3

45.1 5107 l‘z.s 1‘5.2 80.2 7700
111.0
87.8

1911

97.7

793.5
785.3
719.3

56 .-'0

62.1

39.7

51.6 36.4 32.3 61.0

1912

58.2

91.3 58'7 16.6 65.7
49.5

63.1

69.0

67.4 43.6 96.0 58.4 76.0 57.4

1913

60.1

70.5 67.6 81.7 56.4 90.6 59.0 51.5 56.7
93.2 106.5

44,3

778.8
852.9

64.9
71.2

50.9
60.7

73.2

55.0

6603 94. 7 88- 1
100.4 114.1

28.6

21.1-

85.3 51.2 57.6
101.9 46.0

93.8

65.0

84.3 33.4 63.0 67.7

1916
1917

37.1

725.7

23.0

- 36.6 104.4

30.6
52.0
42.5

45.9

50.5 65.8 84.0 81.6 70.1 65.9 64.8

61.0

47.1

56.9

1918
1919
1920
1921

767.0
731.1

64.0
61.0

65.6
65.2

75.4 82.8 56.0 57.7 69.6 78.3 98.9 75.2 35.2
81.3

62.2

33.2

59.9

63.3 71.5 36.2 89.5 84.5 59,7

25.6

43.2

54.1

785.0

-3 87.1 81.7 55.0 49.9 82.4 76.4 92.7 65.8 64.8 66.5
68.0 49,1

28.4

783.9
713.6
772.0

49.6

57.7

84.2 64.2 86.7 97.5 54.9 8.9

60.3

42.8

1922
1923
1924
1925
1926
1927
1928
1929

67.5 43.7 61.7 70.2 70.3 68.1 73.8 62.9 40.3 63.3 59.7
64.4

58.3

73.5

3.9

51.9

46.6 36.4 60.6 79.0 74.3 85.1 97.8 88.1 19.7 50.5 64.7

71.4

700.0

47.6 49.8 40.8 35.7 81.8 81.6 51.7 98.5 72.8 57.3 45.9
123.2

36.5

882.2
B13.6
859.6

50.7

89.6 104.0

47.7 58.9 51.7 49.0 96.3 76.1 90.8

44,2

95.2 35.6 86.8 66.7 106.4 77.0 67.9
103.3

48.4 50.6 107.9 61.3

41.1

36.6

39.3 71.6

63.0

64.1

43.9 53.2 71.4 47.7 114.6 91.6 97.1 86.1
85.4

47.3

822.9

68.8

71.1  42.1 70.7 81.1 57.3

69.6

29.2 60.1 105.8

87.5



Table 1 Continued

Monthly and Total Annual Precipitation Data

for the Creat Lakes for

1985

the Period 1900-

(Millimetres)

Sept. Oct. Nov. Dec. Mean SUM

Feb. Mar. Apr. May June July Aug.

Jan.

Yeer

654.8
777.7
852.5
778.9
710.2

51.2 43.4 34.0 54.5

71.6
57.4 120.3

28.5
93.3

53.4

63.4 44.4 49.8 41.7

1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949

70.0 103.4

76.4

82.6 90.8 47.2 64.9
64.9 102.7 71.3
6

85.6

70.0

74.5

25.8 46.8 45.2

40.7

67.1

64.6

53.8 53.4 44.3 76.3 53.7 94.6

83.8

63.7

88.4
63.3 120.5 55.9

54.1
77.2
82.9

52,4 55.0 74.2 86.1 58.2 57.0
53.0 56.6 32.7 67.7 48.9

39.1
45.3

23.0

74.0 45.6 762.6
734.1
853.7
851.7

60.1

73.7

35.6 48.2 40.2 53.7 100.0 83.7
58.8

70.6

51.9 61.8 61.2
71.2
70.9

78.2

98.5

31.8

52'3

51.0 62.9 53.1

59.2

50.9

87.3 67.6 73.9 90.5 75.5 87.0 B81.7 63.8 55.5

26.1

85.6

89.0 33.6 66.7 60.6

94.0
87.4

70.8 70.1 66.0 75.0 85.7 74.9
101.1

65.3

19.7 38.2 63.1 759.4
824.2
816.6
889.1

68.9

66.6

55.7

57.4 108.0
99.8 108.1

78.4 52.3 63.1
66.2

63.7

58.1
73.5

37.0 45.1 59.7

52.1

68.2
74.4

51.9

63.3

92.4 112.1 121.4
68.8 118,13

62.0
83.5

37.4 29.8 56.3

50.3

75.0 77.6

76.9

85.7
75.2
80.0

67.7

78.2

48.1

446.3 110.8

37.7

68.2 28.7 69.6 833.2
789.5

59.0

58.0

45.8 66.0 59.8 115.5 118.9
55.9

54.6

72.9

72.1 75.8 113.3
107.0

44.3
54.2
51.7

29.0

921.9
755.6
844.6

81.5 49.9 76.8
63.0
70.4
63.3
68.0
75.9
79.6

90.5 75.5 75.3

85.9

55.5

42.3

<

84.9 87.1 46.2 62.9 74.6 76.2 67.1 71.0

32.1

40.3

61.5

82.3 59.6 97.8 25.4 69.3 48.5

97.1

78.4
55.6

38 |'8'

65.3

62.9 74.9 71.6 S4.2 39.2 52.0 99.4 58.6 759.4

74.9

.5
56.5
61.8

48.8

66.8 90.3 93.8 59.7 76.5 66.0 62.3 71.6

40.4

74.8

88.8

76.4 66.3 60.4 97.2 60.7 910.0
955.2

9.1

82.5 56.3

64.5
83.9

1950 101.0

1951

52.5 94.6 89.4 88.3 97.6 97.3 75.6 75.0

84.6

63.1

53.3

775.9
800.4

54.5 25.4 73.9 51.4

87.4

71.8 120.4

85.1
67.9 104.9

75.0
66.6

32.2 60.8 58.5

64.6

1952
1953
1954
1955
1956
1957
1958
1959
1960

64.8
66.8

75.8

79.6 27.4 47.5 63.5
69.9 100.5 128.3

74.4

83.7

68.4 93.0
71.0 104.3

66.6
70.1

52.5

58.7

909.9

a7.6

49.1
73.8

53.8

58.5
45.6

600‘9 i

54.1

798.9 ¢
770.5
828.4

66.8

47.5

71.7 90.7 55.3 118.2

52.7

58.7

48.0

25-2 65.2 5170‘0 6“'.3

59.3

99.7 71.2 92.6 101.9 61.7

71.4

52.8

30.9

66.2 69.0
60.5
77.1
67.6

86.0

99.8

4.5 49.7

79.2 109.7

38.4 35.2 81.1

49.3

725.2
922.9
811.3

29.9 17.9 47.0 46.0 87.1 90.3 87.9 91.4 55.9 84.7 45.5
51.1 119.8 101.6 113.8

41.6

62.7

74'. 2

71.4 88.4 51.5 77.9

51.4

59.1

74.9 72.2 64.6 59.3 67.5 34.2

33.7 88.9 109.6 90.5

53.6

62.3
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Table 2

Precipitation Data for the Ureat Lakes:
’ ‘e
1986 _and Previous Recorded Means

{Millimetres)

Jan Feb Mar Apr May Jun

Superior

Mean 49.0 37.4 44.5 | 50.4 8.6 83.9

1986 49.5 26.9 53,6 38.1 35.3 90.9Y

% of Mean ' 101 72 120 76 52 108
Huron/Michigan

Mean 52.8 43.9 54.5 65, § i5.9 9.3

1986 35.8 35.8 64.0 46.7 55.9 80.8
% of Mean 68 82 117 72 4 102
Erie

Mean 62.4 52.6 71.1 (9.8 83.2 86 .4
1986 37.9 67.3 55.4 6b.3 86 .4 g9i.0
% of Mean 61 128 78 83 104 108
Ontario :

Mean . 68.0 60.3 67.6 (2.1 1.1 T.8
1986 43,2 39.9 54.6 53.9 63.3 83.1
% ot Mean 64 66 81 i 8 108
Great Lakes .
Mean 54.7 45.3 55.6 G3.i 5.0 8.2
1986 40.6 37.9 59.0 4.7 2h.1 8H.6
% of Mean 74 84 106 5 4 1O

Source: National Oceanie and Atmospheric Administration, and
U.S. Army Corps of Engineers.

Mean data are calculated for the period 1900-1981 inclusive,

except fot the Great Lakes Basin in whieh the data tfor 1985
are also used.

1986 data are preliminary



Superior
Mean

1986

% of Mean

Huron/Michigan
Mean

1986

% of Mean

Erie

Mean

1986

% of Mean

Ontario
Mean

1986

% of Mean

Great Lakes
Mean

1986

% of Mean

Table 2

(continued)

Precipitation Data for the Great Lakes:

K4
1986 and Previous Recorded Means

W,
)

(Millimetres)

Tot

Jul Aug Sep Oct Nov Dec
81.3 20.2 88.6 67.8 62.6 50.5 764.9
91.9 89.9 106.2 54.6 66.0 28.4 731.3
113 112 120 81 105 56 96
74.17 76.5 86.1 69.8 67.17 58.7 805.0
101.7 89.5 ' 147.6 66.9 35.3 44.1 804.1
136 117 ¢ 171 96 52 75 100
82.9 79.2 78.6 67.7 69.3 65.9 879.6
101.7 81.5 146.6 91.1 56.6 70.6 955.4
125 103 186 134 82 107 109
78.8 7.7 78.7 75.4 76.2 73.5 882.17
74.9 79.1 120.9 74.0 60.8 68.1 815.8
95 102 154 98 80 93 92
78.1 78.4 85.3 69.8 68.2 59.2 814.5
86.1 87.4 133.1 67.6 49.3 46.0 805.4
123 112 97 72 78 99

156

Source: National Oceanic and Atmospheric Administration, and

U.S. Army Corps of Engineers.

Mean data are calculated for the period 1900-1984 inclusive,
except for the Great Lakes Basin in which the data for 1985

are also used.

1986 figures are preliminary.



(Expressed as a Percentage of

Jan
Feh
Mar
Apr
May
Jun
Jul

Aug
Sep
Oct,
Nov

Dec:

Total

Source:

¥ Note:

1986_Runof't Conditions in the Can&dian_Portipn

Table

3

of* the (ireat. Lakes Basin

the Mean ftor Period 1960-1984)

Lake lLake lake Lake Lake Total
Supeirior Huron St Clair Erie Ontario Basin
121 100 163 118 97 111
116 81 T2 63 87 l94
117 100 150 145 106 115
109 Y90 55 52 73 87
9y 61 75 101 62 75
82 78 154 117 191 91
91 102 137 142 83 96
90 160 112 168 35 109
91 176 346 632 373 161
84 170 586 427 405 136
9] 99 108 125 124 100

Unavai]able at time of publication
98 100 133 147 115 104
Watei- Resources Branch - untario Region

Inland waters

Directorate, Environment Canada.

Totals based on data for January - November.



Table 4

Evaporatiop from the Great Lakes in 1985 and 1986

and Long-Term

January to December

Mean %
1965-1985 1985 . of Mean

Mean Data

January to September#

Mean %
1965-1985 1986  of Mean

Superior 534 604 113 237 179 6
Huron 539 195 92 269 2086 90
Georgian Bay 522 193 91 240 239 100
Erie | 738 962 130 £330 3306 i
Ontario 580 6406 111 348 320 92
Note: All figures are in millimetres.

* Data for October-Decembér 1986 unavailable

publication.

at time of



Table 5

K3
Welland Canal Diversions in_lﬁggjgngmlggg
and Comparison with Previous Record
Welland Canal biversion (cms)¥*
Mean | Previous Recorded Maxima
1985 1986 1950-1985 and vear of Occurance

Jan 200 241R 198 241 (1983)
Feb 185 225 198 238  (1916,1980)
Mar 175 227 204 249  (1Y77,1979)
Apr 248 241 227 . 208 (19¢7)
May 265 181 235 275  (1979)
Jun 249 202 232 272 (1943.]979.1981)
Jul 231 173 221 286 (1949
Aug 216 225 232 280 (19¥¢Y)
Sep 229 237 2356 272 (19:3,14978)
Oct 218 ‘_249 235 275 (18:86)
Nov 231 246 232 278 (1976,14981)
Dec 224 240FE 223 269 (1976)
Annual 223 224E 223 263  (1Y79)
¥ Figures include the 20 cms ot water thal is discharged from

the Canal to the Welland River.
Denotes new record

Denotes estimate



Table 6

. ‘«
Niagara River Flows in 1985 and 1986

and Compariso:

with Previous Records

Mean Previous Recorded Maxima
1985 1986 1860-1985 and year of Occurance
Jan 6200 6340 5550 6940 (1973)
Eeb 660 G650 5380 6770 (1863)
Mar 6740 T230R 5550 7110 (1973)
Apr 7330 7180 5800 7450 (1974)
May T330 7480 - 6120 7500 (1974)
Jun 7280 T590k 6170 7420 (1973)
Jul 6910 THO0R 6060 7330 (1973)
Aug 6770 T190R 5980 7050 (1973)
Sep 6680 69101 5860 6910 (1861)
Oc:t, 6480 T160RE 5750 6940 (1861)
Nov 6820 T020RE 5750 6910 (1861)
De:: T390R 7310KE 5750 6990 (1972)
Annual 6800 7130RE 5810 6990 (1973)

R Denotes new record

E Denotes estimate



Table 7

Great Lakes Water Levels: 1986 and Previous Recorded Maxima
- S

Superior .
(at Thunder Bay)
Monthly Mean
Previous Record
{year)

Michigan-Huron
(at Goderich)
Monthly Mean
Previous Reéord
(yvear)

St. Clair .
(at Belle River)
Monthly Mean
Previous Record
(year)

Erie

(at Port Colborne)

Monthly Mean
Previous Record
{year)

Ontario

{at Kingston)
Monthly Mean.
Previous Record
(year)

Jan Feb Mar
183.31x 183.25% 183.23%
183.25 183.18 183.16

1952 1975 1951
176.96% 176.91% 176.93%
176 .77 176,77 176.76

1973 1952 1973
176.57% 175.59% 175.5Y¢«
175.44 176.35 175.51

1974 1985 1985
174.55 174.54%  174.71¢
174.56 174.45 174.61
1973 1973 1974
74.73 74.78 74.88
76.03 75.12 75.22

1952 1952

1946

All elevations are in méetres above sea level on
Great Lakes Datum (1955) as recorded at one Can

each lake,

lake regulation purposes, where dat
Canadian and United States stations

*‘Denotes a8 new record maximum set in 1986

Apr

183.29%

183,22
1951

177.05%
176.92
1985

175.61%

1756.59
1985

-]
..
o

[ ol SR N
.

[S218e o
(o

75.10
iH.41i
19562

lake.

May

183.36+
183.35
1951

in

Jun

183.39
183.44
1916

17i4.85%
174,79
1973

the International
adian location on
These data are slightly different from those used
a are used from a number ot

on each



Great Lakes Water Levels:

Table 7
{(continued)

Superior

(at Thunder Bay)
Monthly Mean
Previous Record
(year)

Michigan-Huron
(at Goderich)
Monthly Mean
Previous Record
(year)

St. Clair

(at Belle River)
Monthly Mean
Previous Record
{year)

Erie

(at Port Colborne)

Monthly ‘Mean
Previous Record
(vear)

Ontario

(at Kingston)
Monthly Mean
Previous Record
(vear)

Jul Aug Sep
183.43 183.45 183.42
183.53 183.52 183.54

1916 1916 1916
177.18%  177.21%  177.18%
177.07 177.07 177.03

1973 1973 1452
175.71%  175.69% 175.63%
175.60 175.54  175.47

1973 1973 1985
174.84x 174.76% 174.64%
174.76 174.66 174.50

1973 1973 1973
75.14 75.08 74.93
75.52 75.44 75,27
1947 1947

1947

Oct

183.40
183.53
1985

P77.249%
176.95
1985

1i5.741
175.38
1985

174.76%
174.38
1973

74.98
i5.09
1945

&

L76.60%
175.51
1985

174.69%
174.48
1985

74,86
75.04
1945H

1986 and Previous Recorded Maxima

bec

183.%9
183.40
1985

174.76%
174.73
1985

All elevations are in metres above sea level on the International

Great l.akes Datum (1955) as recorded at one (Canadian location on
These data are slightly different fvrom those used in

each lake.

lake regulation purposes, where data are used from a number of
Canadian and United States stations on each lake.

¥ Denotes a new record maximum set in 1986



Table

8

K3

Computed Effects of Emergency Actions Regarding

Lake Superior Regulation on Great Lgkes;Wqﬁgr;Levéls

knd of

End of Month

St. Clair _ Erie

0
0.003
0.012
0.021
0.027

0,030

0.027
0.024

0.018
0.015
0.012
0.012
0.004
0.009
0.00Y
0.009
0.006
0.006
0.006

L. Superior Outflow Lowering Effects
_.{cms) ' Month _ {(m)
S Cumulative
Storage on
Computed Actual L. Superior Huron/
Plan 1977 Outflow (m) . Michigan__
1985
May 2 780 1 980 0.024 0.018 v.009
June 2 890 1 930 0.055 0.040 0.018
July 2 750 1 900 0.082 V.055 0.030
August 3 060 2 320 0.107 0.073 0.040
September 2 860 2 890 0.107 S 0.070 0.046
October 2 350 3 450 0.070 0.043 0.037
November 3170 3 740 0.052 0.030 0.030
December 2 380 2 920 0.033 0.018 0.021
1986 '
January 2 350 2 410 0.030 0.018 0.018
February 2 320 2 440 0.027 0.018 0.015
March 2 320 2 410 0.024 0,012 0.015
April 2 230 2 290 0.024 0.012 0.012
May 3 voo 3 00v 0.024 0.012 0.012
June 3 230 3 230 U.024 0.012 0.00Y
July 3 140 3 140 0.024 0,012 0.00Y9
August 3 230 3 230 0.024 0.009 H.012
September 3 040 3 V0o 0.024 0.009 0.00Y
October 2 410 2 410 : V.024 g.00Y 0.009
November 1 640 1 640 0.024 0.00Y T 0.0086
December 1 560% 1 560% 0.024% 0.00Y% 0.006%

Note: No impact on Lake Ontario due to the operation of Lake
Ontario’s regulation plan.

All flows are in cubic metres per second.

to three decimal places.

Underlined values indicate maximum effects.

¥ Denotes Estimate

0.006%

hWater levels are in metres



Table 9

Effects of Storing Water on Lake Nipigon

Ogoki Ogoki Ogoki
Water Diversion Average Iknd of Month Accumulated
Discharged into Diversion _Storage on_Lake Nipigon
Northward L. Nipigon 1944-1984 0Ogoki Local Inflow Total
(cms) (cms) (cms) (m) . _ {m) {m) .
1985
June ' 20 325 201 0.017 0,028 0.045
July 0 210 157 0.135 0.102 0.237
August 18 96 127 0.160 0.091 0,251
September 137 20% 116 0.164 0.113 0.277
October 244 20% 109 0.168 0.082 0.250
November 221 20% 115 0.171 0.018 0.188
December 126 44 108 0,171 -0,138 v.028
1986 ,
January 50 65 g2 0 -0.120 -0.120
February 25 57 73 -0.219 see note
March 13 51 64 ~-0.389
April 13 53 65
Mayv 50 162 140
June ] 258 201
July 4 64 157
August 0 162 127
September 0 81 116
October 0 74 109
lovember 0 79 115
December 0 75E 108

* Leakages at Summit Control Dam

E Estimated

Note: It is assumed that all Ogoki waters stored on lLake N
in 1985 were discharged out of that lake into

in early 1986.

ipigon

lLake Superior
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Table 10

©
End of Month Accumulated Lowering Effect on Lake Superior

Due to Storing Water On_lLake Nipigont

Due to Storage of Ogoki and Due to Direction of Ogoki
Local Inflow on Lake Nipigon Water to James Bay
o Am) ; _ {m) .
1985
June 0.002 - nil
July 0.013 nil
August 0.014 nil
September 0.015 (max) ' 0.004
October 0.014 0,012
November 0.010 . 0.014
Dec¢ember . 0.002 0,023
19886
January 0 0.025
February. 0 0.026
March 0 ' 0.026
April 0.026
Mav normal diversion aperat ion
June resumnes in Mav
*¥*Based on storage constant 1 730 ems-months = 1 metre on l.ake

Nipigon and 31 4OQ ems-months = 1 metie on Lake Superior
All effects are in metres rounded to thiree decimel places

Note: Tt is assumed that all Ogoki waters stored on lake Nipigan
in 1985 were discharged out of that lake into l.ake Superior
in early 1986.



Table 11
©
Lake Ontario Regulation Summary
_Supplies (cms) Outflows (cms) e _Levels (m)

o 1900-80  Plan 1958-D 1900-85 Prepro.ject '

1985-86 Mean _Computed 1985-806_ Mean levels  1985-86
1985
Jan 7 480 6 570 6 230 6 510 6 230 15.03 74.51
Feb 7 420 6 510 7 190 7 280 6 260 74.94 i1.48
Mar 9 940 7 790 7 870 7 840 6 540 15.20 T4.71
Apr 9 490 8 580 8 440 8 350 i 020 75.43 T4.94
May 8 810 7 930 8 580 8 440 T 250 75.49 75.02
Jun 8 380 T 450 8 640 8 66U 7 360 15.50 T5.02
Jul 7 870 6 880 8 580 8 580 7310 i5.4% 74.95
Aug 7 110 6 290 8 380 8 380 7 140 75.29 Td.77
" Sep 7 250 6 030 8 410 8 380 6 940 75.20 7d4.64
Oct 7 140 6 030 8 240 8 160 G 770 75.11 74.48
Nov 9 510 6 340 8 320 8 100 6 650 5.18 Td.52
bec 8 500 6 540 7 450 7 760 6 510 195.33 i1.63
1986

Jan 7 960 6 570 6 290 7 020 6 230 i5.30 .74
Feb 8 100 6 510 7 360 8 160k 6 260 i5.35 74.82
Mar 10 190 7 790 7 980 8 520 6 540 T5.47 74.90
Apr 9 940 8 580 8 720 8 980 i V2o i5.00 T5.13
May 9 170 7 930 8 780 9 370 7250 B T5.13
Jun 9 600 7 450 8 780 Yy 200 7 3060 ThH.80 15.18
Jul 8 980R 6 880 8 780 9 440 T 310 T5.81 i5.17
Aug 8 550R 6 290 8 780 9 230 7140 A5l 5,09
Sep 9 O6OR 6 030 8 780 9 ZGUKN 6 940 TH.606 T4.95
Oct 9 03UR 6 030 8 780 9 200R 6 770 5.7 75.00
Nov 8 240 6 340 8 780 9 GIOR 6 6G5C TH.67 i1.8Y
Dec 9 599R 6 540 8 T80E 9 B3VOER 6 510 (S50 1. 86

Note: Preproject levels are those computed had there been no
Lake Ontario regulation taking place.
Supplies and outflows are in cubic metres per second.,
Water levels are in metres, IGLD (1Y955)

E Denotes estimates

R Denotes new record high
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Table 12

Summary_ of Flood and Erosion Damages for 1985 and 1986

Conservation
Authority

Ausable-Baylicld

Catthish (‘reek

]:SS(&\'

Grand River

Grey-+=Sauble

hett e Creek

l.Lakchead

l.ong Point

l.ower Thanmes

LA81000"s)

&

1985 Damage Estimates

Damage
Fstimate

Comments

NAN X

161.0

NXNLN

547.0

ALY

117.0

886.00

Diftficult to determine.
Close to nil because only problem was
nuissance flooding in Port Franks.

Estimate itemized in report by the
CCCA.

Est imate uniavailable at time of
publication.

Only an estimate of the Dec 2 storm.
Applies to damages to dwellings and
public worhs.,

$17 000 applies to loss of land.

No damage reports have been

received.

No monitoring program in place to docu-
ment. dainage.

Est. Flood Damage $27 000.00

Est. Erosion bamage $90 000.00

Based wupon repairs to damaged erosion
control structures and clean-up/repairs
to f'looded structures.

Estimate unavailable at time of
publication.

A report by the LPRCA summarizes
damages incurred during the 2 Dec, to
18 Dec, 1985 storm. We note that da-
mage also occurred as a result of a
storm early in April, 1985.

Studies stemming from high water and
storms suggested over $10 million of
capital works.

The dollar estimate was itemized in the
questionnaire return.



Maitland XA\X.X - No buildings being affected at present.
- Main damage is to shore protection
structures such as gabions, groynes,
revetments, concrete walls and sheet
steel walls,
- Some accessory structuges damaged
(boathouses), not extensive nos.

Niadara . 8 000.0 - Estimation prepared on behalt of the
NPCA by F.J. Reinders & Assoc’s IL.td.
(after Dec. 2, 1985 storm event).
- Twp. of Wainfleet estimated damages t.o
be $4 700 000.00.

Nottawvasaga NNNLX - Estimate unavailable as Public as
well as Authority were not familiar
with assistance program and damages or
problems were not realized by or repGIr-
ted to Authority.

Saugeon NNy N - Damage values have not been reported to
the Authority.
- The SVCA undertook erosion control

project during 1985/86 approx. $140 000
to  protect a water and sewage pumping
slation in the Town of Port Elgin.

Sault Ste., Marie 487.5% - Erosion (1985 - '86) - 65 properties
estimate to repair damage: §5 000 +to
$10 000, Therefore, damages = 65 x §7

500 = $487 500 .
- Based on OMNR survey and verbal commu-
nications.

St. Ctlair ANX N - Did not complete questionnaire as they
have not done any detailed damage sur-
vey .
¥ - Indicates that a combined value for two years was specified.

Assigning data to one of both years would be misleading.

XXX - Indicates that the damage estimate is either unknown or
unavailable at time of publication.
]




1986 Damage Estimates

Damage
Conservation Estimate <
Authority ($1000's) Comments ——— .
Ausable-Bayfield XXX.X Same as 1985,

Catfish Creek

Essex

Grand River

Grey-Sauble

Kettle Creek

Lakehead

l.ong Point

Lower Thames

000.0

???.?

XXX.X

XXX X

07,7

000.0

448.6

- Erosion has inereased.

75% of the shoreline is developed.
Still bhave more time before any signi-
ficant damage results,

Real problems could start in 14987 or

-1988.,

None this wvear since spiing Lhay
was controlled by the use of an ice~
breaker.

Fstimate unavailable at  time ot
publication

Erosion is continuing at an increased
rate.,

So far this vear, no problems have been
reported.

No damage reports have been received,
No monitoring program in place to docu-
ment damage that may have occurred.

Costs associated with the repair and
construction of erosion control works.
$46 584 spent by municipalities.

$42 600 spent by private residoents.

Fstimate unavailable at time of
publication.

The LPRCA is not  aware of any
damages incuried during 1Y8¢.

Region of Haldimand-Norfolk is present-
ly undertaking an asscssment ol lake-
shore daniages.

Damages are  probabls 2%  of 1985
damages due Lo proﬂuuiinuur} ac-—
tion and weaker storms.

City of Port bover spent. $198 550 on
dyking and pumping.

150 acres ot land was lost and will not
be reclaimed: this is not included in
the damage estimate.



Maitland

Niagara

Nottawasaga

Saugeen

Sault Ste. Marie

St. Clair

XXX.X

XXX.X

3 000.0+

XXX.X

487 .5%

XXX.X

Main problem is that high water
levels have reduced the beach at the
toe of the blufif.

It the toe is left unpiotected hv land-
owners the bluft cottagesgwill begin to
suftfer direct damage.

No storms of damaging  jmpact or
consequences have resulted to date.
Theretore no calculation or assessment
has occurred.

Estimate s made by number of
inquiries tor assistance received by
_Authority X average cost of remedial
works., ‘

Damage values have not been reported to
the Authority.

Both the Town of Limardine and the
Township of Saugeen have undertaken
erosion control works in 1985 and 1986.

Erosion (1985 - '86) - 65 pro-
perties estimate to repair damage: $5
000 to $10 000. Theretore, damages = 65

x $7 500 = $487 500 . Based on OMNE
survey and verbal communications.

Did not complete questionnaire as
they have not done any detailed invest-
igating regarding damages.

¥ = Indicates

XXX.X - Indicates

that a combined value for two vears vas specitied,
Assigning data to one of both years would be misleading.

that

the

damage estimate is either unknown or

unavailable at time of publication.
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