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for differential crustal movement fixed to the year
2010%. The pre-project relationship is that from
Caldwell and Fay (2002), but here the ice retardation
effect is not considered.

The flow computed with this equation is then
adjusted depending on the recent supply
conditions. As water supplies trend above normal,

Table B1.

lake releases are increased. As supplies trend below
normal, lake releases are decreased.

For supplies above normal (the index is greater
than or equal to 7,011 m3/s), the lake release is
determined by:

Bv7 Rule Curve Parameter Values based on Historical Supplies

Climate

Historical (1900-2000) 8552 m?/s

7011 m3/s 5717 m3/s

The rule curve parameters should be updated periodically to account for climate change.
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For supplies below normal (the index is less than
7,011 m?/s), the lake release is determined by:
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In the equation above, F_NTS is a supply index
based on the net total supply for the past 52 weeks
(48 quarter-months), and A_NTS represents the
maximum, minimum and average statistics of the
annual net total supply series. The constants C, and
C, determine the rate of flow adjustment to the
pre-project release. C, is further dependent on

the long-term trend in supplies. If the categorical
long-term trend indicator is 1 (demonstrating above
normal supplies; that is, when the current supply
value exceeds 7,237 m3/s) and the confidence
indicator is 3 (indicating high confidence in extreme
supplies; that is, when the current supply value
exceeds 7,426 m3/s), then C, is set to 2,600 m*/s,
otherwise it is equal to 2,200 m3/s. The value of

C, is 600 m*/s. The exponents P1 and P2 serve to
accelerate or decelerate the rate of flow adjustment.
The values of P, and P, are 0.9 and 1.0, respectively.

The flow is further reduced by 200 m3/s if the
52 week (48 quarter-month) running lake level
mean is less than or equal to 74.6 m IGLD 1985.

Variability of releases from one week (or quarter-
month) to the next is smoothed by taking the
average of short-term forecasts?” of releases four
weeks (or quarter-months) into the future:
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This averaging also has the impact of accelerating
releases during periods of rising lake levels (typically
spring), and decelerating releases during periods of
falling lake levels (typically fall). Sensitivity analysis
indicated that forecasts four quarter-months into
the future were optimal.

Bv7 also has a rule to reduce the risk of Lake Ontario
and St.Lawrence River flooding in the following
spring and summer. If the level of Lake Ontario is
relatively high, then it adds to the rule curve flow

to reduce the level of Lake Ontario in the fall. It
lowers otherwise high Lake Ontario by the onset

of winter, thus preparing for spring and making
temporary lake storage available for reduced flows
during the Ottawa River freshet. It also provides

% The year 2010 was selected by the ILOSLRS Plan Formulation and Evaluation Group to compare what pre-project conditions would be near the
completion of the Study. The year should be fixed as otherwise there would be a gradual increase in the lake level due to the continual adjustment

for glacial isostatic uplift of the lake’s outlet.
27 See Lee (2004) for the derivation of the forecast algorithms
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some benefit (relative to the Natural Plan) to

the lower river muskrats by reducing winter den
flooding. The rule strives to lower Lake Ontario to
74.8 m by January 1 whenever Lake Ontario level is
above 74.8 m at the beginning of September. The
rule curve flow is linearly increased by the amount
needed to eliminate the storage on the lake above
74.8 m over the remaining time before January 1. A
check is made to ensure that the adjusted flow for
the first week of September does not exceed that
of the last week in August to prevent falling levels
affecting Lake St.Lawrence recreational boaters
through the Labor Day weekend. The adjusted flow
is constrained by the L Limits.

B2.2 Flow Limits

Several flow limits, adapted from previous plan
development, are used in Bv7. If the rule curve flow
(described above) falls outside of these limits, then
the lowest of the maxima, or the minimum limit, as
applicable, constrains the rule curve flow.

« JLimit - maximum change in flow from one week
(or quarter-month) to the next unless another
limit takes precedence. Flows are permitted to
increase or decrease by up to 700 m3/s. If the lake
is above 75.2 m,and ice is not forming, then the
flow may increase by up to 1,420 m?/s from one
week (or quarter-month) to the next.

o M Limit — minimum limit flows t o balance low
levels of Lake Ontario and Lake St.Louis primarily
for Seaway navigation interests. This limit uses a
one week (or quarter-month) forecast of Ottawa
River and local tributary flows to estimate the
inflows to Lake St. Louis, other than those from

Lake Ontario. In actual operation, the flow will
be adjusted from day-to-day to maintain the
level of Lake St.Louis above the applicable level
determined by the Lake Ontario stage.

| Limit — maximum flows for ice formation and
stability.”® During ice cover formation, either
downstream on the Beauharnois Canal or on the
critical portions of the International Section, the
maximum flow is 6,230 m3/s. Once a complete
ice cover has formed on the key sections of the
river, the winter flow constraint prevents the river
level at Long Sault from falling lower than 71.8 m.
(Note the J limit also applies.) This limit may apply
in the non-Seaway season whether ice is present
or not. This flow limit is calculated using the
stage-fall discharge equation for Kingston-Long
Sault, which includes an ice roughness parameter
that must be forecast for the coming period.

This limit prevents low levels that might impact
municipal water intakes on Lake St.Lawrence, and
also acts to limit the shear stress on the ice cover
and maintain stability of the ice cover. The | limit
also limits the maximum flow with an ice cover
present in the Beauharnois and/or international
channels to no more than 9,430 m?/s.

L Limit — maximum flows to maintain adequate
levels and safe velocities for navigation in the
International Section of the river (navigation
season) and the overall maximum flow limit (non-
navigation season). Maximum releases are limited
to 10,700 m3/s if the Lake Ontario level should rise
above 76.0 m during the navigation season and
11,500 m3/s during the non-navigation season.

% Managing flows during ice formation on the Beauharnois Canal and upstream is paramount, since a restriction caused by a build-up of rough ice in
the Beauharnois Canal or upper river can constrain outflows the remainder of the winter which may, in some cases, exacerbate high Lake Ontario
levels. During ice formation, operation of the Iroquois Dam must be done in consideration of ice conditions on Lake St.Lawrence.



Table B2.
M Limits as used in Plan Bv7.

Lake Ontario level Total Flow from Lake St. Louis Approximate Corresponding Lake St.

(m, IGLD 1985)

(m3/s)

Louis level at Pointe Claire
(m IGLD 1985)

>74.2 6,800 20.64
>74.1and <74.2 6,500 20.54
>74.0and < 74.1 6,200 20.43
>73.6and <74.0 6,100 20.39

<736 Minimum of 5,770 or 20.27 or less

pre-project flow

Table B3.
L Limits as used in Plan Bv7.

Lake Ontario level (m, IGLD 1985) |

For Seaway navigation season

L Limit Flow (m3/s)

(i.e.quarter-months 13-47):
=74.22 5,950
>74.22 and <74.34 5,950+1,333 (Lake Ontario level - 74.22
>74.34 and < 74.54 6,111+9,100 (Lake Ontario level - 74.34

>74.54 and <74.70

>74.70 and <75.13

8,350+1,000 (Lake Ontario level — 74.70

>75.13and = 75.44

( )
( )
7,930+2,625 (Lake Ontario level — 74.54)
( )
( )

8,780+3,645 (Lake Ontario level - 75.13

>75.44 and <75.70 9,910
>75.70 and = 76.00 10,200
>76.00 10,700
For outside Seaway season
(i.e.quarter-months 48-12) all levels
Any | 11,500

Table B4.

Lake St. Louis (Pointe Claire) levels corresponding to Lake Ontario levels for limiting lower St. Lawrence River

flooding damages (F limits).

Lake Ontario level (m, IGLD 1985)

Pte.Claire level (m, IGLD 1985)

<753 22.10
=75.3 and < 75.37 22.20
=75.37 and < 75.5 22.33
=75.5 and <756 22.40

=756 22.48




An additional rule limits the maximum flow in the
Seaway season to prevent the weekly mean level
of Lake St.Lawrence at Long Sault Dam from falling
below 72.60 m. To deal with very low levels, if the
Lake Ontario level is below chart datum (74.20 m)
then the level of Lake St.Lawrence at Long Sault
Dam in this rule is allowed to be equally below the
72.60 m level.

A final check ensures that the L Limit does not
exceed the actual channel hydraulic capacity (in
m?3/s) defined as (Lee et al., 1994):

channel capacity = 747.2(Lake Ontario level — 69.10)"*

o F limit — the maximum flow to limit flooding on
Lake St. Louis and near Montreal in consideration
of Lake Ontario level. It is a multi-tier rule that
attempts to balance upstream and downstream
flooding damages by keeping the level of Lake
St.Louis below a given stage for a corresponding
Lake Ontario level as follows:

This limit uses a one week (or quarter-month)
forecast of the Ottawa River and local tributary
inflows and the following relationship between Lake
St.Louis outflows and levels at Pointe Claire:

Pte. Claire level = 16.57 + |(R 1, cups % ©; 5010 1 604.0) |

In this equation, R is the roughness factor and Q

(in m3/s) is the total flow from Lake St. Louis. In
operation the flow will be adjusted from day to day
to maintain the level of Lake St. Louis below the
applicable level determined by the Lake Ontario
stage.

B3. Application

Bv7 uses imperfect forecasts of Lake Ontario

total supplies, Ottawa River and local tributary
flows, ice formation and ice roughness. The water
supply forecasts are based on time-series analysis
of the historical data as described in Lee (2004).
Overall, the statistical forecasts were found to
have similar error to those in use operationally.
Because the operational methods generally rely
upon hydrometeorological data not available for
either the historical time series or the stochastic
time series, actual forecasts could not be used.
However, it was envisioned that operationally,

2 See Annex C for more on operational adjustments

the best available real-time forecasts would be
used. In addition, because week-ahead forecasts
will generally be imperfect, it is expected that in
actual operations the flows will be adjusted within
the week® taking into account the actual ice and
downstream inflow conditions to achieve the intent
of the Bv7 rules and limits.

B3.1 Procedure

1. For each of the next four weeks (quarter-
months), calculate the Lake Ontario annual net
total supply index, forecast the weekly (quarter-
monthly) Lake Erie inflow and Lake Ontario net
basin supply, Ottawa River and local tributary
flows to Lake St.Louis, and ice roughness.

2. For each of the next four weeks (quarter-
months), sequentially route the supplies and
determine forecasts of lake outflows using the
sliding rule curve.

3. Average the next four weeks (quarter-months)
forecast releases to determine the next period’s
release.

If the current time period is within September
through December inclusive, and Lake Ontario
was at or above 74.8 m on September 1 (end of
quarter-month 32), then increase the basic rule
curve by the amount needed to achieve 74.8 m
by January 1, not exceeding the flow in the week
before Labor Day (quarter-month 32) in the flow
in the Labor Day week (quarter-month 33).

5. Apply the M, L,1,J and F limits. If the plan flow is
outside of the maximum of the minimum limits
and the minimum of the maximum limits, the
appropriate limit becomes the plan flow.

B4. Simulation of Bv7 with 1900-2008
Hydrology and Ice Conditions

The tables on the following pages are based only on
the Bv7 release rules, not the deviations in Plan 2014.
The tables show how often under Bv7 water levels
will be above a range of levels for Lake Ontario, Lake
St.Lawrence, Lake Louis and Montreal Harbour, and
how often releases from the Moses-Saunders dam
will be above certain flows. The tables are based

on a simulation of Bv7 on a quarter-monthly time
step and with the 1900-2008 dataset of supplies and
inflows, ice conditions, channel roughness factors,



and related conditions. This 109-year simulation
includes 436 quarter-months for each calendar
month, 5,232 quarter-months in all. For example,
in Table B-5, Lake Ontario never rises above 75.80
meters, but rises above 75.70 meters six times in
May and three times in June.

Table B 6 Bv7 Historical Lake Ontario Outflows

Table B 7 Bv7 Historical Lake St Lawrence at Long
Sault Dam Levels

Table B 8 Bv7 Historical Lake St.Louis Levels

L]

Table B 9 Bv7 Historical Montreal Harbour at
The tables are: Jetty 1 Levels

o Table B 5 Bv7 Historical Lake Ontario Levels

Table B5.
Bv7 Historical Lake Ontario Levels

Lake Ontario

Quarter-monthly mean levels
Number of Occurences Above Level Shown ... 1900-2008 supplies simulation

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec M::':::hs

Level

(m IGLD 1985)
75.8 0 0 0 0 0 0 0 0 0 0 0 0 0
75.7 0 0 0 0 6 3 0 0 0 0 0 0
75.6 0 0 0 6 10 12 6 0 0 0 0 0 34
75.5 0 0 0 12 23 27 13 2 0 0 0 0 77
754 0 0 1 24 43 52 30 9 0 0 0 0 159
753 2 6 3 39 90 91 61 18 1 0 0 0 31
75.2 12 15 19 70 143 146 107 46 6 4 1 4 573
75.1 17 28 33 115 183 204 176 99 26 4 4 5 894
75.0 32 50 68 166 241 269 245 179 69 1" 4 7 1341
74.9 63 79 115 216 296 322 312 251 136 34 17 23 1864
74.8 121 138 166 274 340 357 357 312 230 116 66 76 2553
74.7 163 185 226 339 381 397 389 368 306 230 143 135 3262
74.6 209 223 266 371 410 420 412 402 361 310 257 215 3856
74.5 306 295 335 397 418 420 419 410 394 351 321 312 4378
744 360 366 379 410 426 428 426 417 410 392 363 364 4741
743 390 390 396 418 428 429 432 421 413 408 391 388 4904
74.2 407 405 401 425 434 436 435 427 418 412 411 408 5019
74.1 415 409 411 428 436 436 436 436 423 418 420 414 5082
74.0 420 419 420 434 436 436 436 436 434 424 421 422 5138
73.9 424 424 427 435 436 436 436 436 436 429 424 424 5167
73.8 424 425 432 436 436 436 436 436 436 434 428 424 5183
73.7 431 432 436 436 436 436 436 436 436 436 433 430 5214
73.6 432 435 436 436 436 436 436 436 436 436 436 432 5223
735 436 436 436 436 436 436 436 436 436 436 436 436 5232

Maximum Level 7531 | 7539 | 7546 75.7 7575 | 7572 | 7565 | 7559 | 7536 | 7526 | 7522 | 75.25 75.75

Minimum Level 7355 | 7356 | 7372 | 7384 | 7416 | 74.24 74.2 7412 | 7396 | 73.76 | 73.61 | 73.55 73.55




Table B6.
Bv7 Historical Lake Ontario Outflows

Lake Ontario

Quarter-monthly mean Outflows
Number of Occurences Above Flow Shown ... 1900-2008 supplies simulation

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mcf:\llhs
Flow (m?3/s)
10400 0 0 0 0 0 0 0 0 0 0 0 0 0
10200 0 0 0 0 0 0 0 0 0 0 0 0 0
10000 0 0 0 0 4 1 0 0 0 0 0 0 5
9800 2 0 2 5 14 15 5 1 0 0 0 0 44
9600 2 0 2 8 18 21 10 1 0 0 0 0 62
9400 2 0 6 9 22 24 16 3 0 0 0 0 82
9200 2 1 10 9 27 26 21 6 0 2 0 0 104
9000 2 5 15 12 37 37 25 10 1 4 1 3 152
8800 2 5 19 18 40 53 33 15 8 4 2 4 203
8600 2 7 24 31 61 70 61 32 24 8 4 7 331
8400 2 10 34 42 75 93 80 52 45 20 20 27 500
8200 5 24 48 66 104 115 95 65 59 30 29 29 669
8000 1 36 61 92 123 137 114 86 79 49 46 42 876
7800 13 48 76 114 147 165 135 108 110 69 59 52 1096
7600 26 63 97 130 175 192 172 132 139 86 73 67 1352
7400 33 76 121 168 201 220 207 165 164 114 91 84 1644
7200 38 97 149 212 244 259 250 216 199 136 115 100 2015
7000 50 128 178 246 292 299 290 260 238 178 147 114 2420
6800 99 174 211 284 326 340 322 297 262 212 179 146 2852
6600 123 224 256 325 356 365 360 333 286 251 225 177 3281
6400 151 265 305 358 390 387 376 374 347 312 279 216 3760
6200 322 338 349 386 401 407 414 415 403 376 348 331 4490
6000 373 375 394 399 408 419 428 432 420 405 382 381 4816
5800 398 401 409 404 421 429 434 434 427 412 400 403 4972
5600 416 416 415 412 425 432 436 436 434 427 414 413 5076
5400 424 422 421 421 431 435 436 436 435 431 423 425 5140
5200 429 429 427 429 433 436 436 436 436 432 430 434 5187
5000 434 435 431 431 435 436 436 436 436 432 435 435 5212
4800 435 436 433 434 436 436 436 436 436 435 436 435 5224
4600 436 436 436 436 436 436 436 436 436 436 436 436 5232
Maximum Flow 9910 9290 9910 9910 | 10200 | 10200 | 9910 9880 9150 9220 9060 9180 10200
Minimum Flow 4620 | 4910 | 4650 | 4780 | 4870 5250 5640 5760 5290 | 4800 4980 | 4780 4620
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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


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.



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

3



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.



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 1Error!
Reference source not found. 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 xx™ day of December 2016.

Secretary Secretary
Canadian Section United States Section



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 74.28 246.16 243.70
2 75.07 74.28 246.29 243.70
3 75.10 74.28 246.39 243.70
4 75.13 74.27 246.49 24367
5 1-Feb 75.14 74.27 246,52 243.67
6 75.14 74.26 246,52 243.64
7 75.13 74.26 246.49 243.64
8 75.14 74.26 246,52 243.64
9 1-Mar 75.16 74.28 246.59 243.70
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 74.54 247.38 24455
15 75.45 74.59 24754 244.72
16 75.50 74.64 247.70 244.88
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 74.74 248.10 245.21
21 1-Jun 75.63 74.75 248.13 245.24
22 75.62 74.75 248.10 245.24
23 75.60 74.76 248.03 245.28
24 75.59 74.76 248.00 245.28
25 1-Jul 75.57 74.75 247.93 245.24
26 75.54 74.75 247.83 245.24
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 74.68 247.34 245.01
31 75.34 74.65 247.18 244.91
32 75.30 74.62 247.05 244.82
33 1-Sep 75.26 74.59 246.92 244.72
34 75.20 74.56 246.72 244.62
35 75.15 7453 246,56 244,52
36 75.10 74.50 246.39 244.42
37 1-Oct 75.06 74.47 246.26 244.32
38 75.01 74.44 246.10 244.23
39 74.97 74.41 245.96 244.13
40 74.95 74.39 245.90 244.06
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 74.32 245,80 243.83
45 1-Dec 74.93 74.31 24583 243.80
46 74.93 74.31 24583 243.80
47 74.95 74.29 245.90 243.73
48 75.00 74.28 246.06 243.70

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



International Joint Commission

International Lake Ontario - St. Lawrence River Board

Directive

This directive updates and replaces the November 16, 1953 directive that created the
International St. Lawrence River Board of Control. This directive creates and directs the
International Lake Ontario-St. Lawrence River Board as a new Board, with any further direction
to the new Board to be issued by the International Joint Commission (the Commission) from this
date forward.

Function and Composition of the Board

The International Lake Ontario-St. Lawrence River Board (Board) is responsible for ensuring
compliance with the Order of Approval pertaining to the regulation of flows and levels of the St.
Lawrence River and Lake Ontario, the regulation plan approved by the Commission and any
requirements or duties outlined in directives from the Commission.

The Board shall perform duties specifically assigned to it in the Order of Approval as well as
those assigned to it by the Commission directives. Under the Order, the Board has duties related
to flow regulation and responsibilities related to adaptive management, communications and
public involvement. To carry out these duties, the Board shall meet at least twice a year, hold
teleconferences as needed, and provide semi-annual reports to the Commission. It will also
follow the Commission’s public affairs policy including requirements for regularly meeting with
the public.

The Board shall have an equal number of members from each country. The Commission shall
determine the number of members (normally a minimum of 10) and shall normally appoint each
member for a three-year term. Members may serve for more than one term. Members shall act in
their personal and professional capacity, and not as representatives of their countries, agencies or
institutions. They are to seek decisions by consensus according to the tradition of the
Commission.

Within this binational balance, at least one Board member will be from each of the five
jurisdictions — federal, provincial and state. The jurisdictions may nominate members to serve
on the Board. The Commission will review nominees, in consultation with the respective
nominating federal, state or provincial jurisdiction, to ensure that all Board members are suited to
fulfilling the new and continuing responsibilities of the Board. The expertise of potential Board
members, their ability to act impartially and effectively with good judgment, their commitment



to work towards Board consensus, engage appropriately with the public and reach decisions
quickly when necessary will be key considerations for the Commission in the appointment of
candidates to the Board. The Commission will appoint the nominees if it finds them suitable. If
the Commission determines a nominee is not suitable, it will request the nominating jurisdiction
to make an additional nomination (or nominations) until the Commission determines the
nominee is suitable. In addition to members nominated by the jurisdictions, the Commission
itself may appoint members to obtain an appropriate balance of expertise and geographic
representation on the Board. The Commission shall appoint one member from each country to
serve as co-chairs of the Board. Each co-chair is to appoint a Secretary, who, under the general
supervision of the chair(s), shall carry out such duties as are assigned by the chairs or the Board
as a whole. Upon request to the Commission, either co-chair may appoint an alternate member to
act as Chair when they are not available to the Board.

The co-chairs of the Board, through the assistance of the Board secretaries, shall be responsible
for maintaining proper liaison between the Board and the Commission, among the Board
members and between the Board and its sub-groups. Chairs shall ensure that all members of the
Board are informed of all instructions, inquiries, and authorizations received from the
Commission and also of activities undertaken by or on behalf of the Board, progress made, and
any developments affecting such progress.

In order to provide prompt action which may be necessary under winter operations or emergency
conditions, each of the co-chairs of the Board shall appoint a Regulation Representative who is
authorized by the Board to act on its behalf in such situations. Among other duties, the
Regulation Representatives shall maintain a database of hydrological information for the Board,
conduct the regulation plan calculations, make needed within-the-week flow adjustments,
coordinate and keep account of flow deviations, and advise the Board on regulation operations.

The Board shall appoint an Operations Advisory Group (OAG) composed of representatives
from the operating entities and shall keep the Commission informed of OAG membership. The
Board and the Regulation Representatives may consult with OAG members individually or
collectively as the occasion requires.

Flow Regulation

The Board shall set flows from Lake Ontario into the St. Lawrence River through the Moses-
Saunders Dam and Long Sault Dam in accordance with the Order of Approval, normally as
specified by the approved weekly flow regulation plan and directives from the Commission. It
shall also approve the gate setting at the Iroquois Dam in consideration of Lake St. Lawrence
levels and ice management, which may be delegated to the Regulation Representatives for
prompt action.



The Board shall oversee the normal flow variations carried out by the hydropower entities
according to the directive on peaking and ponding issued by the Commission. The Board shall
also supervise the Regulation Representatives in their conduct of within-the-week flow
adjustments and shall direct minor and major flow deviations when required, consistent with the
Commission’s directive and Order of Approval.

Following the regulation plan will be important over the long-term to ensure that the expected
objectives for system regulation are achieved.

Adaptive Management

The Board will take part in an adaptive management strategy designed to verify that the effects
of the new regulation plan over time are as anticipated, react to the influence of changing
conditions such as climate change, and adapt or improve the implementation of the regulation
plan as required. The Board may also use the information acquired through the adaptive
management strategy to propose to the Commission modifications to the plan should it learn over
time that conditions (climatic, socio-economic or environmental) have changed enough such that
the plan is no longer meeting its intended objectives or improvements to the plan could realize
increased benefits.

Communications and Public Involvement

The Board is directed to have a communications committee. The aim of the communications
committee is to ensure that everyone interested in the regulation of the Lake Ontario-St.
Lawrence River system is informed and has opportunities to express personal views regarding
regulation. The communications committee will ensure that the Board is proactive in acquiring
knowledge about stakeholder needs and perspectives on an ongoing basis and in providing them
with regular information about Board decisions and the issues before the Board. The
Commission encourages the Board to take advantage of multiple means, including modern
technology and alternative communications fora, to better inform and receive input from
stakeholders and the public within the framework of the Commission’s communication
strategy. The Board may collaborate with other Commission boards, governmental and quasi-
governmental organizations to effectively strengthen information delivery and involve the
public.

The Commission (through its public information officers) shall be informed, in advance, of plans
for any public meetings or public involvement in the Board deliberations. The Board shall report
in a timely manner to the Commission on these meetings, including representations made to the
Board.



The Board shall provide the text of media releases and other public information materials to the
Secretaries of the Commission for review by the Commission's Public Information Officers,
prior to their release in English and French.

Reports, including semi-annual reports, and correspondence of the Board shall normally remain
privileged and be available only to the Commission and to members of the Board and its
committees (including appropriate individuals who support these entities with respect to Lake
Ontario-St. Lawrence River activities) until their release has been authorized by the
Commission. Board members and committees shall maintain files in accordance with the
Commission policy on segregation of documents. All Board members shall be provided with
these policy documents at the time of their appointment to the Board.

The Board shall provide minutes of Board meetings to the Commission within 45 days of the
close of the meeting in keeping with the Commission’s April 2002 Policy Concerning Public
Access to Minutes of Meetings. The minutes will subsequently be put on the Commission’s

website.

To facilitate communication between the Board and the relevant federal, state and provincial
jurisdictions of the Lake Ontario—St. Lawrence River system, the Commission shall request from
these jurisdictions the name of an appropriate contact person and provide these names to the
Board. The Board should note that its communications with the jurisdictions are only with
respect to the carrying out of the functions of the Board, as set out in the Order of Approval and
associated directives. It will remain the role of the Commission to engage all the jurisdictions
(federal, state, provincial), as appropriate in the consideration of any changes to the regulation
plan or directives to the Board. Any issues raised by the jurisdictions with the Board in these
respects should be redirected to the Commission.

Other Aspects

According to need and on an ad-hoc basis, the Board may establish any other committees and
working groups as may be required to discharge its responsibilities effectively. The Commission
shall be kept informed of the duties and composition of any committee or working group.
Commissioners and relevant Commission staff are invited to any meetings of the Board and any
committees the Board may establish. Unless other arrangements are made, members of the
Board, committees, or working groups will make their own arrangements for reimbursement of
necessary expenditures. The Commission should also be informed of the Board's plans and
progress and of any developments or cost impediments, actual or anticipated, that are likely to
affect carrying out the Board's responsibilities.

If, in the opinion of the Board or of any member, any instruction, directive, or authorization
received from the Commission lacks clarity or precision, then the matter shall be referred



promptly to the Commission for appropriate action. In the event of any unresolved disagreement
among the members of the Board, the Board shall refer the matter forthwith to the Commission
for decision.

Signed this xx™ day of December 2016.

Secretary Secretary
Canadian Section United States Section
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