International Joint Commission

Directive to the
International Lake Ontario - St. Lawrence River Board
on
Operational Adjustments, Deviations and Extreme Conditions

This directive was created in conjunction with the proposed revised Order of Approval. It provides
specific protocols and guidance to the International Lake Ontario-St. Lawrence River Board for
implementing a regulation plan approved by the Commission, particularly as they relate to making
operational adjustments, deviating from that plan, and managing extreme conditions. This directive
updates and replaces all past directives on these topics to the former International St. Lawrence River
Board of Control, including letters from the International Joint Commission (the Commission) dated
May 5, 1961 and October 18, 1963 that vested the Board with limited authority to deviate from the
approved regulation plan.

Plan 2014 is the combination of the mechanistic release rules labeled “Bv7” (described in Annex B of
the June 2014 report on Plan 2014) together with discretionary decisions made by the International Lake
Ontario - St. Lawrence River Board to deviate from the flows specified by the rules of Bv7 according to
this directive on deviations. In that regard, Bv7 is analogous to Plan 1958-D; each is a set of release
rules (‘algorithms ) that produce an unambiguous release amount each week.

Under the 2016 Supplementary Order of Approval, the International Lake Ontario — St. Lawrence River
Board is responsible for ensuring compliance with the Order pertaining to the regulation of the St.
Lawrence River and Lake Ontario and any requirements outlined in directives from the

Commission. This includes setting weekly discharges for the St. Lawrence River through the flow
control structures of the Moses-Saunders hydro-electric plant located at Cornwall-Massena according to
the regulation plan approved by the Commission. Bv7 release rules are designed to handle a broader
range of water supply situations than the previous release rules (Plan 1958-D). In most instances, it will
be important to release flows as determined by the release rules in order to realize its expected

benefits. Therefore, the Commission anticipates fewer, more limited instances where flow releases
would differ from those of the release rules than was the case with 1958-D.

The following sections of this directive describe and differentiate between operational adjustments,
minor, major, and emergency deviations. This directive also explains when and how the Board can
adjust and deviate from the outflows prescribed by the regulation plan. If the Board cannot establish
consensus regarding deviations from plan outflows, then the issue shall be raised immediately to the
Commission through the Commission’s Engineering Advisors located in Washington, DC and Ottawa,
ON. In such cases, the Board must reach consensus on an interim outflow in consideration of the

1 December 8, 2016


http://ijc.org/en_/loslr/Deviations_Directive

particular circumstances at the time and that is consistent with the Treaty, while the Commission makes
a decision.

Operational Adjustments due to Inaccurate Forecasts

The rules and logic of the regulation plan determine the flow to be released for the coming week based
on observed and forecasted hydrologic and ice conditions. As forecasts of conditions have some
uncertainty, there will be occasions when the actual within-the-week conditions experienced differ
significantly from the forecasted conditions used to calculate the regulation plan flow. Due to inaccurate
forecasts, in some cases adjustments to the flows determined by the regulation plan at the beginning of
the regulation week will be required later in the week in order to maintain the intent of the plan. The
Board will consider these flow adjustments as within-plan operations and not as deviations from the
plan.

The rules and logic of the plan provide protection against extreme high and low levels downstream in
balance with Lake Ontario levels. The Board shall oversee operational adjustments to successfully
manage rapidly varying flood and low flows coming from the Ottawa River in accordance with the rules
set out in the regulation plan, unless conditions require minor or major deviations as defined below. The
plan also includes rules, based on decades of operational experience, to form and manage the ice cover
in the river reaches of importance upstream of the Moses-Saunders and Beauharnois hydro-electric
plants. The Board shall also continue flow changes as needed for ice management in these river reaches
consistent with the intent of the plan. Ottawa River discharges and St. Lawrence River ice conditions
can change significantly from day-to-day, and the week-ahead forecasts of Ottawa River flows and St.
Lawrence River ice conditions used for regulation calculations are subject to rapid variations due to
changing weather conditions. Therefore, short-term within-the-week flow adjustments will be made
when needed to avoid flooding near Montreal consistent with the intent of the plan when the Ottawa
River flow is very high and changing rapidly. Such adjustments will also be made when required to
maintain St. Lawrence River levels above the minimums specified in the plan when inflows to the river
are varying. As ice conditions can vary quickly due to changing weather conditions, it is anticipated that
adjustments will also be necessary for the formation of a smooth ice cover to prevent ice jams in the
International Rapids Section of the St. Lawrence River and the Beauharnois Canal. Within-the-week
flow adjustments may also be required to address other unexpected within-the-week changes in river
conditions. These flow adjustments are consistent with and accounted for in the design of the regulation
plan, which was developed with the assumption that the flows during the Ottawa River freshet, droughts
and the ice formation would be adjusted in practice within the week as they have been with Plan
1958DD. Therefore, no future offsetting adjustments are needed to compensate for within-the-week
flow adjustments due to uncertainties in forecasts of Ottawa River flows, St. Lawrence River ice
conditions, or other weather-related circumstances that are made to maintain the intent of the Plan.
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The Board may direct its Regulation Representatives to be responsible for monitoring conditions,
making operational flow adjustments and tracking their use. Tracking records will be used to replicate
plan results, as needed for subsequent plan reviews.

Minor Deviations for the St. Lawrence River

To respond to short-term needs on the St. Lawrence River, the Commission will allow the Board to
make minor discretionary deviations from the approved regulation plan that have no appreciable effect
on Lake Ontario levels. Minor deviations are made to provide beneficial effects or relief from adverse
effects to an interest, when this can be done without appreciable adverse effects to other interests and is
consistent with the requirements of the Order of Approval. Unlike flow adjustments made to maintain
the intent of the plan, minor deviations from the plan require accounting and flow restoration.

Minor deviations, while not necessarily limited to only these situations, could include those to address
contingencies such as:
e short-term flow capacity limitations due to hydropower unit maintenance;
e assistance to commercial vessels on the river due to unanticipated low water levels;
e assistance, when appropriate, with recreational boat haul-out on Lake St. Lawrence or Lake St.
Louis at the beginning or at the end of the boating season; and,
e unexpected ice problems on the St. Lawrence River downstream of Montreal.

These deviations will affect levels on Lake St. Lawrence and the St. Lawrence River downstream to
Montreal, but due to the relatively small volume of water involved, such deviations would have a very
minor effect on Lake Ontario levels and the river upstream of Cardinal, ON. The intention is for minor
flow deviations to be restored by equivalent offsetting deviations from the plan flow as soon as
conditions permit to avoid or minimize cumulative impacts on the Lake Ontario level and avoid
changing the balance of benefits under the approved regulation plan. Some discretion will be left to the
Board as to whether conditions permit the restoration of the volume of water released or held back by
these deviations. However, the Board shall not allow the cumulative effect of these minor deviations to
cause the Lake Ontario level to vary by more than +/- 2 cm from that which would have occurred had
the releases prescribed by the approved plan been strictly followed. The intent is to accommodate,
where possible, those needs of the river interests that are difficult to foresee and build into the plan,
while being consistent with the intent of the regulation plan and Order of Approval.

The Board will provide post-action reports to the Commission of these minor deviations from plan flows
as part of normal semi-annual reporting requirements. However, if circumstances are such that minor
deviations cause the Lake Ontario level to vary more than +/- 2 cm from the level resulting from the
approved plan (i.e., potentially having a significant impact on Lake Ontario levels), then the Board shall
advise the Commission in advance as soon as the potential need for the longer-term deviation is

known. If there is a need for a longer-term deviation, the Board must provide a flow restoration plan
and obtain approval from the Commission, or obtain a waiver from the Commission not requiring flow
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restoration. It is intended that such a waiver be rarely used so as to avoid changing the balance of
benefits associated with the approved regulation plan.

The Board may direct its Regulation Representatives to approve minor deviations from plan flow, within
parameters set by the Board.

Major Deviations

Major deviations are significant departures from the approved regulation plan that are made in response
to extreme high or low levels of Lake Ontario in accordance with criterion H14 of the revised Order of
Approval:

In the event that Lake Ontario water levels reach or exceed extremely high levels, the

works in the International Rapids Section shall be operated to provide all possible relief

to the riparian owners upstream and downstream. In the event that Lake Ontario levels

reach or fall below extremely low levels, the works in the International Rapids Section

shall be operated to provide all possible relief to municipal water intakes, navigation and

power purposes, upstream and downstream. The high and low water levels at which this

provision applies, and any revisions to these levels, shall be subject to the concurrence of

Canada and the United States and shall be set out in a Commission directive to the

Board.

Major deviations are expected to significantly alter the level of Lake Ontario compared to the
level that would occur by following the approved regulation plan. Although the approved
regulation plan was developed to perform under a wide range of hydrological conditions and
with the experience gained in four decades of regulation operations, extreme high or low Lake
Ontario water levels could require major deviations from the plan. Extreme high and low Lake
Ontario levels to trigger major deviations are set out in Table 1 of this directive based on quarter-
month levels through the year. If the Board expects that lake levels will be outside the range
defined by the trigger levels, then based on analysis using the technical expertise at its disposal,
the Board will inform the Commission that it expects to make a major deviation from the plan
once the trigger level is reached to moderate the extreme levels. The Board is authorized to use
its discretion to set flows in such conditions and deviate from the approved plan to provide
balanced relief to the degree possible, upstream and downstream, in accordance with criterion
H14 and the Treaty. For example, if the lake level is above the high trigger, then the Board
could decide to increase the flow to the maximum specified by the limits used in the approved
regulation plan if the plan flow is not already at this maximum, or it could apply the maximum
flow limits used in Plan 1958DD, or it could release another flow consistent with criterion

H14. While major deviations take downstream interests into account, they are not triggered by
downstream levels, as the Bv7 release rules are designed to prevent extreme levels downstream,
provided that Lake Ontario levels are not at extremes.
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The Commission emphasizes that for the objectives of the approved regulation plan to be met, the
regulation plan needs to be followed until water levels reach any of the defined triggers. The Board
shall keep the Commission informed of the difference between the Lake Ontario level and the defined
trigger levels. The Board will provide regular reports on implementation of the major deviation to the
Commission. As the extreme event ends, the Board shall develop for Commission approval a strategy to
return to plan flows and recommendations as to whether or not equivalent offsetting deviations from the
plan flow should be made, as appropriate on a case-by-case basis.

The effectiveness of major deviations initiated with the trigger levels defined in Table 1 will be assessed
as part of the adaptive management process through follow-up monitoring and modeling. The trigger
levels or implementation of major deviations could be modified by the Commission through future
directives if warranted.

Emergency Deviations

Emergency situations are considered to be those that threaten the physical integrity of the water
management system and that may lead to a loss of the ability to control the flows in the system, or
unusual life-threatening situations. Examples could include the failure of a lock gate, flooding of the
hydropower control works, failure of a spillway gate, dike failure, a regional power outage, or other such
active or imminent incidents. Such incidents arise only on extremely rare occasions. In such cases,
immediate action is required and the Board is directed to authorize the Regulation Representatives to
direct and approve, on the Board’s behalf, emergency flow changes as required. The Regulation
Representatives will report any such emergency actions as soon as possible to the Board and
immediately thereafter the Board will report such actions to the Commission.

The Board will determine the need to make subsequent equivalent offsetting deviations from the plan
flow, as appropriate, on a case-by-case basis.

Signed this 8" day of December 2016.
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Camille Mageau Charles A. Lawson
Secretary Secretary
Canadian Section United States Section
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TABLE 1 Lake Ontario quarter-monthly high and low water levels to trigger operations according to

criterion H14.

Quarter-month Lake Ontario level (metres IGLD85) | Lake Ontario level (feet IGLD85)*
of the year High Trigger Low Trigger High Trigger Low Trigger
1 1-Jan 75.03 74.28 246.16 24370
2 75.07 74.28 246.29 24370
3 75.10 74.28 246.39 24370
4 75.13 74.27 246.49 24367
5 1-Feb 75.14 74.27 246.52 24367
6 75.14 74.26 246.52 24364
7 75.13 74.26 246.49 243.64
8 75.14 74.26 246.52 243.64
9 1-Mar 75.16 74.28 246.59 24370
10 75.18 74.31 246.65 243.80
11 75.22 74.34 246.78 243.90
12 75.27 74.40 246.95 244.09
13 1-Apr 75.33 74.48 247.15 244.36
14 75.40 74.54 24738 24455
15 75.45 7459 247 54 24472
16 75.50 74.64 24770 24488
17 1-May 75.53 74.67 247.80 244.98
18 75.56 74.69 247.90 245.05
19 75.60 74.72 248.03 245.14
20 75.62 74.74 24810 24521
21 1-Jun 75.63 74.75 24813 24524
22 75.62 74.75 248.10 245.24
23 75.60 74.76 248.03 24528
24 75.59 74.76 248.00 24528
25 1-Jul 75.57 74.75 247.93 24524
26 75.54 74.75 24783 24524
27 75.50 74.74 247.70 24521
28 75.47 74.72 247.60 245.14
29 1-Aug 75.43 74.70 247 47 245.08
30 75.39 74.68 247 34 24501
31 75.34 74.65 24718 24491
32 75.30 74.62 247.05 244.82
33 1-Sep 75.26 74.59 246.92 24472
34 75.20 74.56 246.72 244,62
35 75.15 7453 246.56 24452
36 75.10 74.50 246.39 244 42
37 1-Oct 75.06 74.47 246.26 24432
38 75.01 74.44 246.10 24423
39 74.97 74.41 245.96 24413
40 74.95 74.39 24590 244.06
41 1-Nov 74.94 74.36 24587 243.96
42 74.92 74.35 245.80 24393
43 74.91 74.33 24577 243.86
44 74.92 74.32 24580 24383
45 1-Dec 74.93 74.31 245383 243.80
46 74.93 74.31 24583 243.80
47 74.95 74.29 245.90 24373
48 75.00 74.28 246.06 24370

* As regulation operations are conducted in metres, approximate conversions to feet are listed for convenience.
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