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1.0 Introduction and Background

This report provides background on the way Parksa@a manages water flows and levels on the
Trent-Severn Waterway (TSW) and some of the chgdlent faces in trying to meet the needs of
various stakeholders while striving to maintainesabnditions across the system. The primary
information source is a paper produced by Mike ésom, Acting Director, Canal Operations.
This information was supplemented through intergiewith Parks Canada and a review of
various standard operating procedures and poliagswell as other formal and informal
agreements.

2.0 The Context

The Trent-Severn Waterway (TSW) is a 386 kilomeémtand navigation route crossing south
central Ontario from Trenton on the Bay of QuinteRort Severn on Georgian Bay. Natural
rivers and lakes have been connected by man-mam cats, locks and controlled water levels
to form a navigable route through two neighbouriredersheds — the Trent and the Severn.

There are 3 key components to the Waterway (Fi@ut¢. Each of these 3 components is
described in more detail in Fact Sheets providediggendices 1, 2 and 3 and summarized
below.

The Trent River Basin is the easterly watershed ar
drains to Lake Ontario. The basin has an areg
12,200 square kilometres. Approximately one third
the basin lies in the Canadian Shield. The otiver {
thirds lie in the rolling farmlands of southern @mob.

This basin contains the Kawartha Lakes, namely,R
Katchewanooka, Clear, Stony, Lovesick, Low
Buckhorn, Buckhorn, Chemong, Pigeon, Sturge
Scugog, Cameron and Balsam Lakes. These lake
primarily south of the southern limit of the Careadi
Shield in rolling countryside, where rainfall rufd$

usuallyslow and evaporation losses in the summer
high due to the shallowness of the lakes. T
Otonabee and Trent are the two primary rivers,

former connecting Katchewanooka Lake and R

Important Facts

The rates of runoff and evaporation loss
are different for the lands in the Precambrig
Shield than for the lands to the south of t
Shield.

Precambrian Shield

Lots of rock and shallow soils.
Rapid runoff.

Less evaporation due to deeper
lakes.

of the Shield

Deeper soils

Slower runoff — depending on the
time of year, only about 25% of
precipitation appears as runoff

South

5

ne

flows

Lake and the latter connecting Rice Lake and the b«

of Quinte.

The Reservoir Lakesto the north, consist of some forty-four lakegshe northern shield area
that are dammed to collect spring runoff water. &/dtom these lakes is released over the
summer to supply the Trent component of the Watgriinese lakes are on the tributaries of the
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Gull, Burnt and Mississaugua rivers, as well asiBggEels and Jack creeks. The drainage area
of the Haliburton tributaries (Gull and Burnt Risgiis in the order of 3,200 square kilometres.
Appendices 4, 5 and 6 provide schematic represensatof the Gull, Burnt and
Nogies/Mississaugua/ Eels/Jack watersheds respsctiv

Reservoir
Lakes

Severn River
Basin

Trent River
Basin

Figure 2-1 Watersheds of the Trent-Severn Waterway
(Source: Parks Canada)

The Severn River Watershedies immediately west of the Trent Basin and dsaitio Georgian
Bay. This 6,160 square kilometre drainage aredhras major components:

The Lake Simcoe and Couchiching basin includingTiakot River.

The Black River watershed that feeds into the SefRever downstream of Lake
Couchiching.

3. The lakes and channels of the Severn River beloshafo, including Sparrow Lake,
Six Mile Lake Tea Lake, and Gloucester Pool.

N

Most of the drainage area for the Lake Simcoe-Cimhaig basin is in rolling farmland and
deeper soils characteristic of the southern afeaa result, water run-off is slow and evaporation
losses from both land and lake surfaces are highus, only about 25% of the precipitation
falling on this watershed eventually appears asffiftows.

The Black River watershed, located in the thinssahd rock of the Precambrian Shield, is
virtually unregulated and produces rapid run-offpoécipitation while evaporation losses are
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lower. Consequently, even though the Black Rivatenshed is less than half of the area of the
Simcoe-Couchiching basin, its long-term average fis comparable. The Black also has high
peak flows during the spring period. The naturatexcourses of the Black and the Severn Rivers
are constrained by numerous narrow reaches andrictings, which are prone to increased
water levels in the river and upstream floodingmniyihigh flows.

3.0 Program Policies and Priorities

Management of water levels is one of the greatiehgés for the TSW. Since the 1800’'s Parks
Canada (or its predecessors) has had the legabriaytto manage water on the Waterway for
navigation. Providing water for navigation was Waterway’s original mandate. This mandate
is reflected in the following three historic capalicies taken from the documeRarks Canada
Guiding Principles and Operational Polici¢Barks Canada, 1994)

1.1.2- The following considerations will guide thgovision of navigation:
availability of adequate water levels, maintenanoé public safety,
preservation of heritage character, physical comditof the works, time of
year, demand, and available human and financiabueses.

1.1.3- Where navigation is maintained, Parks Canaljectives will be to maintain
adequate canal water depths, structures and nangahids in order to
provide for navigation.

1.1.4- Water levels and flows required for navigaton the canals will be
monitored and managed to minimize flooding and es#/e2source impacts.

In the early days the reservoir lakes, originalgmuned to support timber harvesting, were
uninhabited and were used to supply water to thedsystem with little concern. After 175
years of settlement and development along thedmrhowever, other water control priorities
such as public safety, flood mitigation, commumitgter supplies, water quality, the protection of
natural resources, green power generation and ¢ingviwater for recreational activities have
increased in importance. These changes are rafléotdwo important policies and detailed
actions in the existing TSW Management Plan (P@dksada 2000). The policy statements are:

A.7 - Water levels and flows within the Trent aeale®n watersheds are effectively
managed in a manner that recognizes the diversesantetimes conflicting
needs of users while minimizing adverse environaheffects.

A.8 - The potential effects of climatic change atiter major emerging issues are
monitored in consultation with others to ensurergbup-to-date water and
ecosystem management.

Given this growing concern over the need for betancing of the interests of all of the water
users, Parks Canada has initiated a review opjisoach to water management.
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4.0 Program Operations

The water manageme
program on the TSW is leg
by the Director of Canal e
Operations and coordinate
by the Water Control
Engineer who works from
TSW  headquarters in
Peterborough. The Wate Directorof
Control Engineer e pabash
communicates almost daily

with  Sector Managers
working out of six different| @ gy Headquarters
Waterway offices located i O Tsw sector offices
Trenton, Campbellford,| @ Advisors
Kawartha, Kirkfield, Severn
and Haliburton. He is also

in contact with other water control agencies sushtla@e Ministry of Natural Resources,
Conservation Authorities, Ontario Power Generataong other private generation station owners.

TSW Water

Management
Structure

Haliburton
Area

Kawartha
Sector

Severn
Sector

Conservation
Authorities

Kirkfield
Sector

Trenton
Sector

Campbellford
Sector

Decisions with respect to water levels and flonsrmade by the Water Control Engineer using a
variety of data and in consultation with the Sedflanagers. Directions are then communicated
to the Sector Managers who implement the changesidh operations and maintenance staff
who then make the necessary adjustments at the ddmsSector Managers have the experience
and authority to suggest modifications to the watanagement directions. These suggestions are
considered by the Water Control Engineer. In sheathes, the Lockmaster is allowed to make
one log adjustments to maintain water in the upstreesach within a specified range.

The job of managing water levels in such a compgstem is very challenging. Making
decisions about how much water to release and hoghno hold can be difficult. Some days the
appropriate action is obvious and other days itasas clear. Many factors are considered and
there are many natural and technical influencedsideg:

=

Gauge readings (Has the gauge malfunctioned?e Isttbne line down or the battery
dead? How much has the wind altered the readings?)

Did the flow changes that were made yesterday watkight?

Has a beaver dam burst and temporarily driven tiemevel unusually high?

How much rain is to come from the next weatheresy$t

How much snow do we have and what will be the cat@inoff?

What is appropriate - action and/or inaction? has always clear which is better. At
times it is necessary to implement a solution gaatially remedies a particular

o gk wN
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problem without causing problems elsewhere in yistesn should a different
weather system become a factor.

7. How are high-risk areas (e.qg., low-lying areasndas compared to the potential
problems elsewhere in the system?

In simplest terms, the program is based on an amycke of operations augmented by over 100
years of recorded water levels, flows, weather ,data new technologies. Water levels, water
current velocities and precipitation data from o46rgauge stations are accessed by computer
and analyzed on a daily and sometimes hourly ttgsike Water Control Engineer. Snow cover
is an important consideration when planning for $peng. Snow surveys are carried out during
the winter in the reservoir lake area and the Tamt Severn watersheds.

Each of the three watersheds (Trent, Severn anerfResLakes) is managed differently. During
each season of the year, these three groups o tpareerally have their own set of circumstances
and water control functions. Lakes throughout $fgtem must be at certain levels at different
times of the year and various water level and m@gn curves provide targets for the Water
Control Engineer. Coupled with this are the maxtgmal factors and priorities such as climate,
power generation, fish spawning, flood mitigatiett., that influence the program.

Cottagers, year-round residents, commercial opexajpower generators, and others are all
concerned about water level fluctuations in timekigh spring flow and summer drought. The

water management goal is to provide for safe naigigavhile trying to accommodate the other

water users There are a variety of constraints to recongitime conflicting demands to regulate

water levels and flows within the watersheds, et ieast of which is climate, which can be
neither controlled nor guaranteed.

5.0 Water Management Throughout the Year

5.1 Getting Ready for Winter!

Preparation for the winter is an important stepe Phnemise is to ready the lakes so they have
sufficient capacity to catch the spring runoff anthimize flooding along each lake’s shoreline
and elsewhere in the system. A drawdown scheduta weekly targets is produced. The
following describes winter preparation for the 3tevaheds. The characteristics and management
of each watershed are summarized in Appendiceatd3.

5.1.1 The reservoir lakes

Thanksgiving weekend marks the end of navigati@see on the Waterway. By Thanksgiving,
the reservoir lakes typically contain between 3@ &0 % of their maximum storage. This is
often too much water and does not allow enoughag®rcapacity for the spring runoff.
Therefore, excess water is run off the Reservokekaebefore winter and each dam is set with a
specified number of stoplogs to maintain the witéeel. Depending on weather conditions this
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drawdown is typicallydone prior to October 31° attempt toensure that trout spawn is not
exposed by falling water levels after this date.at¥y management in the reservoir lakes is
summarized in Appendix 2.

What if it is a wet or dry year?

If it has been a wet year, drawing the lakes doakes much longer. In dry years, some lakes
may have to be refilled to reach their winter setti As spring is approaching, if there is a latk o
snow, some stoplogs may need to be put in the damearly as February to begin catching water.
Through the winter the reservoirs are largely &éine. Along the lower Gull River there is a
variable winter drawdown of Twelve Mile and HorseshLakes with changes required at the
dams at Gull and Moore. Up until 2006, this lowgris done for the sake of power production at
the Orillia Power Generation Corporation Plant abhdén. The original agreement with Orillia
Power Generation Corporation (OPGC) was cancelié&?D06. In the letter of cancellation Parks
Canada advised OPGC that it will set winter stopliogreservoir dams as follows:

Twelve Mile Lake: three (3) logs in spillway numbene (1) and three (3) logs in

spillway number two (2); and

Horseshoe Lake: Four (4) logs in spillway numbeg ¢2) and four (4) logs in spillway

number three (3). Spillways one and four are npérated and the stoplogs are
permanently installed.

Parks Canada further agreed that it would underiakelease water into the Gull River, if and
when storage water is available, during a winteudht year when there is a threat of damage
caused by freezing conditions (Parks Canada 2006).

There are several reasons for lowering the Haldouréservoir lakes in the fall:

1. The lakes must be lowered to accommodate springreet water.

Many of the dams become inaccessible in winter.

3. Stoplog changes in the winter, often done by cgttire logs free of ice with
chainsaws, is a costly and hazardous operation.

4. Only a reduced crew is available for winter operatnd maintenance.

5. Winter enthusiasts could be endangered by changeater levels weakening the ice
cover.

6. Winter water levels must be set before Lake Trpais to avoid drying up or
freezing out spawning beds.

N

5.1.2 The Kawartha Lakes

In the Kawarthas, the smaller navigation route d$akéCanal, Mitchell, Cameron, Lower
Buckhorn and Lovesick) are lowered to winter levetdween October 15 and December 1, to
avoid problems of dam access by operational staffta reduce water control costs. The larger
Kawartha Lakes are allowed to drop to the middlbaitom of their navigation range.
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The larger Kawartha Lakes are then drawn down fdamuary 1 to March 15. Normally, this
ensures that all the lakes are at their naturallexmels prior to the spring freshet. Some dams
have all their logs out, and the date by which fihal level is attained varies with the natural
inflow during the winter. Winters with high inflavmean that some lakes would not drop as far
as is desirable, thus reducing flood storage. &g winters with low inflow can cause some
lakes to drop lower than normal. Insufficient flowause problems on the downstream river
dams because there is not enough water to runtbgespillways to keep stoplogs and/or gates
from freezing into the dams. A summary fact sheetthe Kawartha Lake is contained in
Appendix 1.

5.1.3 The Severn

In the Severn River drainage basin, Lakes Simcak @ouchiching are managed using a rule
curve in effect since 1918. This curve serves @sget or guide for water levels throughout the
year. Outflow from Simcoe-Couchiching is regulated
maintain the lake near its rule curve, which isomstant Rule Curve

level from November 20 to March 20. Simcoe-Coubinig | A “Rule Curve” indicates thg
typically drops towards its lowest level over themsner and | most desirable water level in a
into the fall. This very large body of water pratsedifferent | specified water body for eac
management challenges. Generally speaking, becétise | day of the year.

size of the lakes and the limited inflow and ouwtflcelative
to the effects of evaporation, whenever water Edelpart from the rule curve, it is very difficult
to reverse the trend. For example, a level dedm&imcoe-Couchiching cannot be stopped by
shutting off all the dams in Washago, nor can @ bie halted by opening the dams at Washago
for maximum outflow. Over fall and winter, the &aks “coaxed” toward normal. This requires
running higher and higher flows if the lake is abowormal. If it is lower than normal, lower than
normal flows are run without going lower than thistdric minimum. Flows from Simcoe-
Couchiching must also be co-ordinated with flowsnoay from the Black River to reduce the
threat of high water on the Severn River and orm®palLake. A fact sheet on the Severn River
basin is contained in Appendix 3.

=

5.1.4 Fisheries considerations

Fall spawning fish, such as Lake Trout, are mostenable to winter lowering. The concern is to
ensure there is adequate water over shallow spgvineids and not to dry up these spawning beds
after fish have spawned and before the eggs haebdu It is important to draw the water down
to the winter level before trout move onto the spiany beds, usually in October, so that stable
water levels can be maintained during the critisphwning and incubation period. This is
particularly important on lakes where spawning $heae shallow. Lake Trout eggs hatch when
water temperatures reach 0:31.0 C, usually around March-April. Kushog and Big Bodkes

are managed for Lake Trout at the request of theidtty of Natural Resources (OMNR). This
early drawdown has not been put in place for otladte Trout lakes because there is no evidence
that the spawning beds are drying out.
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The Kawartha Lakes do not tend to have fall spasviser there is less of a constraint on the
timing of winter drawdown as with the Reservoir eak The Kawarthas have an issue with
lowered dissolved oxygen in some areas. This hasltegl in “winter kill” of fish in the
Kawarthas. In some locations flows are maintainadhg the winter to oxygenate water for fish.
Sometimes “winter kill” is unavoidable where waterels cannot be maintained due to dry
seasons or anticipated high spring runoff and/@t wonters with thick ice cover. The rate of fall
drawdown is also important in some lakes (e.g. MitcLake) to avoid stranding fish in shallow
waters.

Spring spawners and fish migration are also of eonand consideration is given to water levels
and flows downstream of dams to provide for Wallewgigration, spawning and survival of
spawn. Water levels are also important to floodlamels used by Muskellunge for migration,
spawning and fry rearing.

5.2 How Much Runoff Will There Be In The Spring?

This is a very important question. Snow surveys @nducted at five sites every two weeks
from the beginning of January to the start of thesliet. There is one site in the Severn
Watershed, one site in the Kawarthas and 3 sitéseindaliburtons. Information about the depth
and water content of the snowpack aids in foresgdtie total volume and peak runoff for the
upcoming spring freshet. These data along witlkeroihformation, including the lake levels on
March 15, are used to predict the volume of spfieghet upstream of Lakefield. Lake levels
might be adjusted to some degree after this d&wm. example, if a small freshet is predicted,
water might be caught earlier to fill the lakeseTFSW operates a large number of water gauging
stations. There are about 40 in the reservoir lales close to 90 in the rest of the system.
Approximately 50% of these 90 stations are autodhafEhe remaining stations are read
manually.

5.3 The Spring Balancing Act

This is the most challenging time for water managerhroughout the spring freshet, the TSW
has two difficult and sometimes competing objedive

1. reduce or eliminate flooding, and
2. store as much water as possible for summer use.

Once the freshet starts, some reservoir lakes any idawartha lakes fill or overfill even with
all the stoplogs out of their dams. Downstreamd@tions are also critical considerations. For
example, during extreme flood conditions (e.g.wBoof 400-450 cubic metres per second/$in

at Peterborough), a decision may be required mdfthe Kawartha lakes above normal in order
to prevent much more serious flooding downstrearPe&terborough. After the flow peak has
passed, logs are placed back in the Kawartha dachgiates are lowered as the lakes decline,
until they are slightly under filled. Then, asvil® continue to decline, care is taken to catch
enough water to top up the lakes.
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When considering the number of lakes and structirasmust be manipulated on a watershed
such as the Trent River, the challenge is very ¢exapMuch of the time it is only necessary to
deal with a few individual flow changes to rectifysituation where one lake is rising too fast or is
too high or dropping too low. Occasionally, howevespecially in spring, many sites need
attention at the same time. For example, if Balséake is rising too high due to rainfall, the
obvious response is to increase the flow from Ralgedt its outlet. But this flow goes to
Cameron Lake which is much smaller in area. Ifumther adjustment is made, Cameron Lake
would flood. Therefore the flows must be passediownstream at Fenelon Falls. A cascading
effect usually occurs all the way to Trenton incei melt or heavy rain situations.

In spring conditions water flow increases accuneuks they move downstream. At some point,
the changes exceed the ability of water contralvsr® complete the increase in one day and still
be able to manage the discrepancies that can octherefore, a maximum daily change is
worked out that may not fix every lake in one d&yhen the rise of the lakes is not all passed in
one day, then a second, third or fourth day is eéedl'he larger lakes have to absorb water by
rising, while flow increases are worked through #ystem. This is one of the reasons for
wanting to have water levels low before the fredbegjins. The inflow to the Kawarthas, for
example, can exceed 606/mwhile outflows are still rising from 250 to 3&/s. The challenge

is compounded by the fact that some Kawartha Lakesonsiderably smaller in both area and
volume than others and have less ability to absariges of inflow without experiencing rapid
changes in water levels. Under these conditionsethakes may rise very rapidly.

As spring approaches on the Reservoir Lakes, giepdoe placed in the dams as the lakes are
rising with the runoff. Typically there is moreflow than needed to fill them and some surplus
is allowed to run off. As the lakes are nearingjrtifull levels, snow survey data and all available
sources of information are checked in an efforamticipate whether or not a larger volume of
water is still coming. If only a little water isxgected, then the lakes are topped up for the
summer: if a lot of water is expected, then thesahre allowed to discharge more freely. Heavy
inflows can easily result in pulling stoplogs ogfam at dams on these lakes to expel surplus
water.

In the Severn basin, the two main spring objectares

1. fill Lakes Simcoe-Couchiching without overfillingnd
2. minimize the effect of the peak flow from the untrofied Black River that joins the
Severn River below the outlets of Lakes Simcoe-Gmining at Washago.

Simultaneous peaks on Lakes Simcoe-Couchichingtem@lack River can result in flooding on
Lakes Simcoe-Couchiching, Sparrow Lake and Six Mad#e. As the Black River peaks, the
outflow from Lake Couchiching is restricted or shaft, if Lake Simcoe-Couchiching is not
excessively high, in order to minimize floodingWashago and on Sparrow Lake and Six Mile
Lake. In spring, Lakes Simcoe-Couchiching ottegin to rise, but are not full when the Black
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River peaks. To reduce the flooding effect on 8par_ake and on the Severn River, the peak
freshet of the Black River is monitored and flowsni Lakes Simcoe-Couchiching are reduced as
much as possible until the peak passes.

5.4 Summer Drawdown

During the summer, attention shifts to maintainingter levels and flows. The three main
objectives for summer water control are:
1. maintain the lakes and rivers on the main navigagigstem within advertised
navigable depth ranges;
2. use as little water as possible from the Resehales and maintain all Reservoir
Lakes at the same percentage of storage dapth;
3. maintain sufficient flows through the system towaswater quality.

Evaporation from the Kawartha Lakes is usually gmeshan Equal Percentage

can be replenished by precipitation and ground miafews. Drawdown
Therefore, additional water must be supplied tes¢htakes

from the Reservoir Lakes. Lakes are drawn down by ah

equal percentage of the storage
Water is drawn from each of the reservoir lakesaonequal | capacity. For example, when ja
percentage drawdown basis according to the storagge | lake with a relatively large
established for each lake (Table 5-1). The managewf the | Storage depth of 3 metres s
. _ ] o ,
Reservoir Lakes is assisted by a computer modeler8e grawnldSc)wn fO/o’ 't‘;_:evel \INIIE
times a week, readings are taken of water levetimais. Data r.Op > metres, whiie a 1a
: q h del. which | h . with 2 metres of usable storage
are inputted to the mo e,.w |.c IS run eac TLlyesdarnlng. depth will be lowered by 1
A target percentage decline in the Reservoir Lake= the | oyre
next 2 week period is set and communicated to feddf that
begins to adjust the dams to meet the target levels

D

The Sector Managers are responsible for schedthim@djustments within their sector to ensure
that proportionate drawdown is achieved. Typic#tigy will start with the upper-most dam and
work downward in the system to accommodate thénlagpater level response once an adjustment
is made. Most of the adjustments will have beenentgdthe end of day Wednesday.

Table 5-1 shows the water control characteristidh® Reservoir Lakes. The Table summarizes
the parameters and assumptions about water awaitabthe Trent-Severn Waterway for the
purposes of managing navigation within the syst@ire lakes identified in the Table are the
lakes immediately upstream of the dam. Howeverytdteme calculation may include more than
one lake (e.g., Twelve Mile Lake volume calculatadso includes Boshkung Lake because they
are contiguous bodies of water. In most lakes MaxXximum Storage Volume” is calculated by
multiplying the “Lake Area” by the “Maximum Storad@epth”. In some lakes (e.g., Hawk Lake)
that have more than one basin, the volume calonldtikes into account the changes in surface
area as the water drops. Table 5-2 defines thestasad in Table 5-1.

10
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Table 5-1 Haliburton Sector Reservoir Lake ControlParameters

Drainage Full Target Sill or .
Watershed/Lakes Arealg Lak(i;\)rea C::\:;TI Pert?ent Lec\:/:js(:n) Deduction e Storage
(sa km) - ) (m) Deptn (m) |\

Gull River Watershed
Kennisis Lake 174 1641 2.896 98 2.83 0.0 2.888 4957
Red Pine Lake 39.5 385 1.219 104 1.21 0.0 1.219 469
Nunikani Lake 7.4 109 3.050 100 3.05 0.3 2.745 2D9
Hawk Lakes 62.5 842 4.420 104 4.42 0.3 4.089 2748
Halls Lake 21.5 529 2.590 95 2.50 0.9 1.592 82
Trout Lake 21.5 245 1.520 104 1.52 0.0 1.520 372
Kushog Lake 111 915 3.200 95 3.10 1.2 1.882 17p2
Percy Lake 74 563 1.980 100 1.98 0.0 1.9IO 11015
Oblong Lake i 1094 3.050 100 3.05 1.0 1.983 2169
Redstone East Lake /
Redstone West Lake 169 1422 3.660| 100 3.660 0.7 2.898 4121
Eagle Lake 44 515 2.290 100 2.29 0.4 1.883 94
Gull River @ Maple Lake
Twelve Mile Lake 29 1161 1.980 100 1.98 0.4 1.523 1666
Horseshoe Lake 46.6 556 2.440 104 2.44 0.4 1.983 833
Big Bob Lake 32.3 226 2.900| 104 2.90! 0.0 2.900 655
Little Bob Lake 135 73 1.524 100 1.524 0.0 1.524 m1
Gull Lake 167 998 2.130 100 2.13 1.2 0.911 909
Moore Lake 42.2 194 1.520] 104 1.52 0.9 0.606 ns
Gull River @ Norland
Total 11468 23757

Burnt River Watershed
Drag Lake 121 1102 2.290 95 2.19 0.457 1.741 1919
Canning Lake 168 1274 1.520] 95 1.467 0.457 1.010 1287
Miskwabi Lake 20.2 335 2.290 104 2.29 0.305 1.985 665
Loon Lake 45.7 254 1.980 98 1.95 0.610 1.343 3l
Koshlong Lake 30.1 405 2.290| 104 2.29 0.610 1.680 680
Burnt River @ Gelert
Farquhar Lake 29.5 345 3.050| 97 2.977 0.610 2.367 87
Grace Lake 47.2 295 2.060 98 2.02 0.497 1.571 4653
Esson Lake 20.2 236 3.050 104 3.05 0.914 2.186 504
Little Glamor Lake 26.8 63 1.830 100 1.83 0.000 1.830 5
Big Glamor Lake 4.7 187 2.440 100 2.44 0.701 1.789 3p5
Gooderham Lake 41.2 85 1.830 100 1.83 0.610 1.220 1p4
Contau Lake 5.4 119 1.680 100 1.68 0.457 1.223 me
White Lake 54 160 1.830 100 1.83 0.0 1.880 2p3
Irondale @ Furnace Falls
Burnt River @ Burnt
River
Total 4860 7659

Nogies Creek Watershed
Crystal Lake 50 449 2.740 109 2749 0.610 2130 ok6

Mississagua River Watershed

Anstruther Lake 93 621 2.290 100 2.29 0.0 2.290 14p2
Mississagua Lake 218 2061 2.591] 100 2.591 0.000 2.591 5021
Total 2682 6443

Eels Creek Watershed
Eels Lake 104 815 3.660 10d 3.660 0.0do 3.660 2983

Jack Creek Watershed
Jack Lake 83 1296 1.930 100 1.93 0.381 1.549 2008
Reservoir Total 21570 43800

(Source: Parks Canada)
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Table 5-2 Definitions of terms

TERM UNITS DEFINITION
. The watershed area surrounding a particular lale i between the
Drainage Area (sq km)
upstream dam and the downstream dam.
Lake Area (ha) The surface area of the lake.
Full Control Level (m) The depth of water the dams were originally corcséd to retain.
Some lakes have a reduced target, either becaastath sits on sand (e.d.
Target Percent (%) Kennisis) or the residents felt the 100% was tahtgo the 'full’ level wag
reduced.
The 100% storage depth multiplied by the target Ms pthe sill or
Crest Level (m) . ’ 9 P Pl 4 9 " !
deduction.
The elevation of the sill of the dam or the elematof any rock restriction
Sill or Deduction (m) upstream of the dam. Each reduces the amounttef Weat is available tg
run through the dam.
The difference between the target percentage andilltor deduction at the
Depth (m) .
Max. Storage site.
Volume (ha-m) The actual volume of water available to the Treewe3n Waterway.

(Source: Parks Canada)

Figure 5-1 shows the relationship between drawdofmhe Reservoir Lakes and water levels on
the Kawartha Lakes in a normal summer. In a nowyear, 50% of the storage capacity in the
Reservoir Lakes is needed to maintain the Kawdrtiaes at normal operating levels to the end
of the navigation season. All other factors renrarequal, for every 10% reduction in the release
of water from the Reservoir Lakes there is apprexety a 0.14 metre (5.5 inches) drop in water
level on the Kawartha Lakes. If there were to bedmup in water in the Reservoir Lakes, the
Kawarthas would drop about 0.7 meters (2.3 feet)hieyend of the navigation season. It is not
possible to have no drop in the reservoir lakesabge there are significant losses due to

evaporation. There also is a need to maintain samenmum flows in the connecting rivers.

Decline in the Kawartha

Reservoir Lakes Drawdown vs
Kawartha Decline

0.8
0.6
0.4

Lakes (m)

0.2

R

Percentage of Reservoir Lake Storage Capacity atth e
End of the Summer

100 90

T T v

80 70 60 50

Figure 5-2 The relationship of reservoir lake drawawn to the Kawartha lake levels
(Source: Parks Canada)
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Summer flows along the Severn River come mainlynftaake Simcoe-Couchiching, rather than
the Black River. Lakes Simcoe and Couchichingguieed by the rule curve and the Washago
dams are adjusted accordingly.

5.5 Dam Characteristics

Water flow discharges from the Haliburtons to thenkarthas are controlled by dams having from
one to four spillways and fitted with square timiséoplogs. Because of the greater size of the
Kawartha Lakes and the greater volumes of watetfirigeinto these lakes, the Kawartha Lakes’
dams typically are progressively larger the furtiewnstream they are. The dam at Buckhorn,
for example, has four 15 metre radial sluice gaidsle the Young's Point dam has six 6-meter
vertical lift gates. There is also some redundalbgit into these dams for safety. There is a
cumulative leakage at the 10 dams with OPG gemerattations of approximately 123
(Source: Parks Canada — Dave Ness). The dam hetlyrieatest leakage is Auburn with 3.66
m/s. This is an OPG dam. When the power plantsnaterunning at capacity, this leakage
represents potential lost generation potential.

The stoplogs used in the Haliburton dams are lifte@ind out using winches. Some people have
asked if the logs can be partially lifted to createmaller gap between the first and second log to
release less water. Partially lifted logs createafety hazard and therefore stoplogs are fully
removed. Each dam has a steel half-log, whiclsésluo get a lesser flow than a whole log when
needed.

5.6 Special Conditions

The following presents several special conditidreg imust be taken into account when making
water management decisions.

5.6.1 Spring ice damage

Some years produaaild weather where the snow begins to melt andtli#él lakes before the
heavy winter ice cover has had sufficient timedfien around docks and boathouses. The rising
lake level can shift some structures not desigoedhiese conditions. In these situations, further
removal of stoplogs from control dams may be irisight to slow the level rise or may worsen
conditions downstream. As with many water consitlations, actions must be decided day-by-
day as the conditions develop and it takes timddioe levels to react to these actions. Often ice
damage is unavoidable.

5.6.2 Seasonal flows and hydro electric generation

Although it may be desirable to use all of the wateat flows past a hydro electric power
generation facilities to generate power, this is passible. In the spring it is necessary to flow
high volumes of water to prevent flooding along fiystem, even though these volumes exceed
the capacity of the generating facilities. In magrings (March 15 to May 15), more than
120,000 hectare-metres (ha-m) of water entersafteslof the Trent Basin upstream of Lakefield,
while the total available storage volume is onlyOB® ha-m. This extra 55,000 ha-m, that must
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be run out of the system, does not come steadilyyyibes to a peak generally far in excess of
powerhouse capacities.

These periods may be followed by dry summer momthen flows are lower than what the
generating stations would prefer. Throughout tlvarser, when navigation is a priority, some
flow is required from the reservoirs to compendateevaporation, leakage, and lock operation
and to maintain aesthetic quality. During thesgogs, this is the only available flow for power
generation

5.6.3 Lake levels and stoplog adjustments

During flood events, it can occur that not all daans fully open (i.e. all the stoplogs removed
from a control dam or gates raised wide open altlowavater) even though the lake it holds back
is still rising and flooding. This can occur faneor more of the following reasons:

1. The dam has more capacity to pass water than dpstieam or downstream that
already have all logs out. This is the case withdam at Buckhorn;

2. The lake downstream is already experiencing higtemvao releasing more water
will only worsen conditions, e.g., Pigeon-Buckhtwake below Sturgeon Lake; and

3. A natural obstruction such as a rock ridge in tdeelor river bed upstream of the
dam is controlling the flow to such an extent treleasing more water only lowers
the water immediately above the dam with littlenor effect on the amount of flow
coming over the rock ridge. This is the case WithHastings dam at the end of Rice
Lake and Lock 7 at Glen Ross.

5.6.4 Speed of lake level changes

People often suggest that pulling one more log dalleviate the spring flooding on some
Reservoir Lakes because it would lower the wateellby the depth of the stoplog removed.
When a 30 cm deep timber stoplog is removed frahara, the lake level may still rise or takes
several days to drop depending upon inflow voluares length of time the dam is opened.

For example, if two logs (60 cm) are pulled at Kennisis Lake dam with the lake full and no
inflow or other outflow, it takes 14 days for tleké to drop 30 cm. In the case where a lake that
is discharging 30 cm deep of water over a log iddsualy increased 5 cm by rainfall, the
increased outflow would be a tiny amount. At tinisreased rate, which immediately starts to
decline, it would take days for the lake to drop thcm. A 5 cm rise in Kennisis Lake amounts
to 82 ha-m of extra water. The average flow inseethis causes, however, is so small that the
extra water would not run off for 35 days. Raildare thereby automatically caught without a
lot of immediate stoplog re-insertion. Observatiansl adjustments are made on a weekly basis
so any gains from rainfall are taken into account.
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5.6.5 Fisheries issues

There are a number of considerations with respgeéish spawning. In the case of Lake Trout,
which spawn in the fall, the objective is to draue twater down to a level that will provide
sufficient spring storage before the fish spawrhe@wise, lowering water levels after spawning
will dry out the spawning beds and destroy that’gelaatch. In those lakes where an optimum
level for trout spawning has been identified, thawtlown schedule must be started soon enough
to allow time to reach that optimum level even thiowater may not be needed down below in
the system. In other locations adequate flows nedd maintained to support Walleye spawning
or levels need to be maintained high enough insgrng to support pike and muskellunge
spawning.

Fish can also be killed as a result of one or maotors. In shallow areas that freeze to the
bottom in cold winters, fish can be killed. Fishncalso be killed due to oxygen depletion.
Shallow lakes with ice cover can become depletedxgfien leading to fish suffocation. Spring
die off can also occur if the fish have been stdstue to low oxygen levels over the winter and
cannot recover when metabolisms increase in thegprhe added stress of spawning or greater
foraging activity can be too much for weakened.ffshally mixing of low oxygen water near the
bottom of lakes with surface water may be fatdigb near the surface.

Finally a particular problem occurs on Mitchell leakThe lake is very shallow and too rapid a
drawdown can strand fish in shallow areas. The abpractice is to draw Mitchell Lake down
slowly to allow time for fish to move to deeper wat

5.6.6 Flooding on the system

In an average year flooding is not much of an isSming conditions occasionally result in
flooding in the “flood-prone” areas along the systeSome specific locations are:

above and below Lock #7 - Glen Ross,

Percy Reach and Meyers Island,

upstream from Healey Falls around Trent River #jdg

below Lock #18 - Hastings,

below Lock #19 - Peterborough,

above Cameron Lake on the lower Burnt River,

Shadow Lake north of Coboconk,

below Talbot Dam on the Talbot River,

the Holland River and Marsh area at the southednofihake Simcoe,

below dams C,D,E in Washago,

Lake St. John,

the Black River above and below Highway #169 brgjge

Sparrow Lake and the reach upstream to Lock #42, an

below the Big Chute Generating Station (upstreatnttle Chute especially in the Six

Mile Channel below the Six Mile Dam).
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Each of these areas suffers from one or both diofl@ving conditions:
1. uncontrollable peak flows or levels, and
2. downstream natural restrictions that impede higtvél

Most of the flooding trouble on the Black and SevRivers is due to the unregulated nature of
the Black River. It drains a large rocky basinaatieat absorbs very little melt water, but is an
area that is also in the Georgian Bay snow béliis Tauses rapid and high runoff of spring flows
from an area with very little controllable storag&he sudden release of water is often great
enough to overtop the Lake St. John Dam, aggrayatical conditions, and flooding residents
along the Black River down to Washago. Below Wgshaven though flow from Lakes Simcoe
- Couchiching is completely cut off during peakw® from the Black, the levels can rise to
flooding stage in the Village of Washago, as welba Sparrow Lake.

Sparrow Lake flooding is partially caused by natenstriction in the Severn River at Sparrow
Lake Chute, McDonald's Rapids and Hydro Glen. Thst of removing these constrictions is
prohibitive and would not wholly eliminate the fldiag.

Areas of flood hazard in the Trent Basin generadlgult from restrictions and shallow gradients.
The Trent River is notypically a “flashy” river because of the natural storagéhia lakes, the
soil infiltration in the Kawartha Basin, and neaesge snowfall. The peak flow is generally
slowly attained and lingers considerably duringdiésline. Tributary streams, such as the Burnt
River, Eels Creek and Jack Creek, are more volatitk sometimes cause flooding in low lying
areas.

The system is drawn down in the fall/winter to gutie the potential for spring flooding.
However, when conditions lead to flooding, effoai® made to mitigate the flooding effects.
Often, very little can be done to avoid flooding.

5.6.7 Floodwater storage in river reaches

It is frequently asked why river reaches are nedu® hold spring meltwaters. At high flows,
available storage volumes in rivers fill rapidlfzor example, a 10 cm level change on a river
reach may take 3 days at summer flows, but may ¢ake5 or 6 hours at spring flows. Peak
inflows above Lakefield can reach 85@/snwhile maximum outflows past Peterborough are 450
m¥/s. The difference of 400¥s that is going into storage would fill the entirsual available
volume in 16 days. River reaches that appear kegeaccommodate a small increase in flow for
a short period in summer, but in spring, this anooihstorage volume is so small there is
virtually no potential flood relief.

5.6.8 Floodwater storage in lakes

Questions are also raised as to why lakes thenssaheenot used for flood storage. In fact, the
lakes are not really designed for flood controlog¥lof the lakes were in existence before canal
construction. In the spring, most lakes (with ¢éixeeption of some Reservoir Lakes) would have
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risen to approximately the same high level as theynow. There is little excess volume
available now for flood storage than there washa hatural condition. Because of forest
removal and increased shoreline development, ruatds are greater now than in the early years.

5.6.9 System shutdown due to high flows

High currents can also create unsafe conditionsiddavrability of vessels is affected by water
current velocity. In high currents and narrow chelarsome vessels have difficulty negotiating
tight turns. Vessels also have difficulty crosstgrents to move from one lock to the next (e.g.
Lock #25 and #26). The cross current can directtsbd@wards hazardous areas. As well,
navigation aids can become submerged and themdebomsne dangerous obstacles rather than
safety markers. There are times when the systasio$ed to navigation due to high flows. The
TSW has established shutdown flows at specifictiona. When these flows are reached, the
navigation locks are shut down. The shutdown fléovsstrategic locations throughout the canal
are as follows:

Lock 2 - 230 s

Otonabee River at Peterborough - 130sm

Bobcaygeon - 160 ifs

Fenelon Falls - 100 s

Port Severn - 75 to 100%= depending on the elevation of Georgian Bay thisbay

drops, navigation underneath the Highway 400 brlzlgomes increasingly more

difficult.

These navigation shutdown flows have been arrivéargely as a result of years of observing the
difficulty boaters encounter while navigating. Tggily larger, under powered vessels (e.g.
houseboats) have the most difficultly when navigatduring high flow periods.

The TSW issues press releases to inform usersosuds and to provide warnings when
warranted.

5.6.10 Municipal water intakes and sewage outfalls

Many municipalities depend on the water in the \Wedg for their water supply and to provide
assimilative capacity for its water pollution catplant discharges. Water levels, therefore, need
to be maintained to provide sufficient depths atewatakes. For example, the City of Kawartha
Lakes has several water treatment plants drawingrvfiem the Waterway. Currently low water
conditions at water intakes can bring the intakewitthin 1.0 metre of the surface. Similarly
adequate flows are needed at water pollution cbplaat outfalls.

5.7 Special Agreements and Licenses

Parks Canada administers a number of licenseswaiibus power generation companies under
the Dominion Water Power Act During low flow conditions, power generation quemies
control water levels in river reaches under thesaion of TSW. In addition to formal
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agreements, there are a number of informal agretsroerflows and levels to accommodate local
issues.
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APPENDIX 1

Trent River Watershed - Kawarthas

COMPONENTS Include Katchewanooka, Clear, Stony, Lovesick, (Bay, Chemong, Buckhorn, Pigeon,
Sturgeon, Scugog, Cameron and Balsam Lakes.
Size The easterly watershed of the Trent-Severn Waterway
12,200 square kilometres.
Lies off the southern limit of the Canadian Shiieldolling countryside.
Physiography One third of the basin lies in the Canadian Shield.
Two thirds lie in the rolling farmlands of southédmtario.
WATERSHED Water Rain, snow and ground water.
CHARACTERISTICS | Sources The reservoir lakes in the Haliburton Highlands.
Runoff Rainfall run-off is slow.
/Evaporation Evaporation losses in the summer are high duestshiallowness of the lakes.
Because of the greater size of the Kawartha Lalw@bthe greater volumes of water
Dams feeding into these lakes, the Kawartha Lake damsaager. The dam at Buckhorn, for

example, has four 15 metre radial sluice gatedewhe Young’'s Point dam has six verticp
gates.

BASIS OF WATER MANAGEMENT

Water levels decline over the winter to accommedspring runoff. Levels are maintained |at
navigation levels during the summer and fall bydementing local water supply with water from the
Reservoir Lakes. The following shows the 30 yearage percentage of storage capacity throughout
the year.

WATER
MANAGEMENT
APPROACH

Winter

The larger Kawartha Lakes are drawn down from Janligo March 15.

Normally, this ensures that all the lakes are eit thatural low levels prior to the spring
freshet.

Some dams have all their logs out, and the finadllattained varies with the natural inflo
during the winter.

Winters with high inflows mean that some lakes ldaot drop as far as we would like,
thus reducing flood storage.

Dry cold winters with low inflow can cause somedako drop lower than normal. This
causes problems on the dams because there isoajtewater to run over the spillways tp
keep stoplogs from freezing in.

Spring

During spring, flows are managed to mitigate flawdand to bring the lakes to navigatior)
levels. In some locations, flows are also managetttommodate spring spawning fish.

Summer

Summer flows on the Kawartha Lakes are generadlyélult of reservoir storage.
Since evaporation takes more from the Kawarthas ¢ha be replenished by natural
precipitation and ground water inflows, additionater must be supplied to these lakes
from the reservoir lakes.
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Fall

In the Kawarthas, the smaller navigation route dak€anal, Mitchell, Cameron, Lower
Buckhorn and Lovesick) are lowered to winter leva$wveen October 15 and December
to avoid problems of access and to reduce wateralamosts.

The larger Kawartha Lakes are allowed to drop éortiiddle or bottom of their navigation
range.

SPECIAL CONSIDERATIONS

The flows from the Crowe Watershed are managet@rowe Valley Conservation

Authority (CVCA). Although there are good commurioas with the CVCA, the CVCA
manages flows and water levels to meet its objestiTherefore there can be a significan
uncontrolled contribution of water from the Crowetatshed into the TSW. Water from
the Kawarthas needs to be controlled in relatioiéoCrowe flows to prevent downstrear
flooding.

Navigation

Water levels are maintained at levels that prosgidaféicient depth for safe boat navigation
Water is required for lock operations.

Flooding

ISSUES

During extreme flood conditions (400-450 m3/s aeR®orough), a decision may be mad
to flood the Kawartha Lakes above normal in ordgorevent much more serious flooding
downstream of Peterborough.

After the flow peak has passed, logs are placeHl imaihe Kawartha dams as the lakes
decline, until they are slightly under filled.

Then, when flows start to drop off, care is takedtch enough water to top up the lakes.

Water Quality

Flows are required to dilute and flush pollutaht®tgh the system thereby maintaining
water quality and reducing undesirable weed anaeaggowth.
Water levels need to be maintained at sufficievelieover municipal water intakes.

Fish &
Wildlife

Spring flooding can adversely affect nesting loons.
Post freshet spring flows need to be sufficiergrmtect spring spawning fish (e.g.
walleye).

1%

Slow fall drawdown of Mitchell Lake is needed toal/stranding fish.
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Reservoir Lakes

Over 40 lakes in the Haliburton Highlands are dachiwestore water and then flow this
water to the Trent Watershed component of the T8ewern Waterway during the

COMPONENTS navigation period.
These lakes are on the tributaries of the GulinBand Mississaugua rivers, as well as
Nogies, Eels and Jack creeks, which drain southtive Kawartha Lakes.
Size 3,200 square kilometres of drainage area.
Physiography Lies in an area of Precambrian bedrock with sha#oils.
Water Rain and snow melt
WATERSHED Sources
CHARACTERISTICS -
Runoff Fast run-off response to rainfall and snowmelt.
/Evaporation
b Some forty reservoir lakes are dammed to colledhgpun off water.
ams

The dams have from one to four spillways, whichfated with square timber stoplogs.

BASIS OF WATER MANAGEMENT

The water levels are managed according to the perge of the 30 year average storage, whic
shown in the following graph. Water is drawn fraach of the lakes on an equal percentage |
according to the storage range established foldkat For example, when a lake with a relativatge

storage range of 3 metres is drawn down 50%, & eill drop 1.5 metres, while a lake with 2 metr
of usable storage will be lowered by 1 metre.

h is
asis

WATER
MANAGEMENT
APPROACH

Winter

Through the winter the reservoirs are largely édhe. There are several reasons for
lowering the Haliburton Reservoir Lakes in the:fall
1. The lakes must be lowered to receive spring snotvegkr.
2. Many of the dams become inaccessible in winter,stoplog changes, often done by
cutting the logs free of ice with chainsaws, i®atly and hazardous operation.
3.  Only areduced crew is available for operation erahtenance.
4.  Winter enthusiasts would be endangered by changeater levels weakening the ice
cover.
5. Toreach Lake Trout spawning levels before spawniwyrs.
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Reservoir Lakes

Spring

As spring approaches stoplogs are placed in thes darthe lakes are rising with the runoff
If the snow is lacking, some stoplogs may be pahéndams as early as February to begin
catching water.

Typically there is more inflow than needed and seomlus is allowed to run off.

As the lakes are nearing their full levels, snowsey data and all available sources of
information are checked to try to determine remmgniunoff volumes.

If low volumes are expected then lakes are topefdusummer.

If high volumes are expected then lakes are allotwatischarge more freely.
Heavy inflows can easily result in pulling stoplaggain to spill the surplus.

Summer

Summer flows on the Kawartha Lakes are generadlyélsult of reservoir storage.

Since evaporation takes more from the Kawarthas ¢ha be replenished by natural
precipitation and ground water inflows, additiongter must be supplied to the Kawartha
Lakes from the reservoir lakes.

Several times a week, TSW staff reads water leatetlams and make the necessary log
changes ensuring that drawdowns are proportionate.

Fall

Thanksgiving weekend marks the end of navigati@sse on the TSW.
The Reservoir Lakes typically contain between 3@ % % of their maximum storage.

Excess water is then run off the reservoirs andltimes are set with a certain number of
stoplogs in each dam. This is done prior to Oat@eto ensure that trout spawn is not
exposed by falling water levels after this date.

If it has been wet, lowering the lakes takes maciyér.
In dry years some lakes have to fill back up teheheir winter setting.

SPECIAL CONSIDERATIONS

Shadow Lake near Coboconk does not have a coranolashd relies on flows to maintain
water levels in the lake. Modest changes in flol@san the Gull River can have dramatic
effects on water levels in Shadow Lake.

Navigation

Movement through shallow areas and connecting adarame difficult at low water.

ISSUES Flooding

High spring water levels can flood low lying areas.

Fish &
Wildlife

Fall drawdown is done prior to October 31, to eaghat Lake Trout spawn is not exposed
by falling water levels after this date.
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Severn River Watershed

Lake Simcoe and Lake Couchiching Basin.
The Black River watershed feeds into the SevereiRlownstream of Lake

COMPONENTS Couchiching.
The lakes and channels of the Severn River beloshafo include Sparrow Lake, Six
Mile Lake and Gloucestédtool.
Size 6,160 square kilometre drainage area.
Physiography Lake Simcoe and Couchiching Ba§in mosFIy ro!lingrﬂmnd with deeper sqils. .
Black River Watershed is located in the thin saiisl rock of the Precambrian shield.
Water Rain, snowmelt and ground water.
Sources
run-off is slow for the Lake Simcoe and LaReuchiching Basin.
Lake Simcoe only 25% of the precipitation falling on this watked eventually
Couchiching appears as a run-off flow.
Basin drains into Georgian Bay.
receives high snow fall.
WATERSHED evaporation losses from both land and lake surfacesigh.
CHARACTERISTICS long-term average flow is 26.7°s for the Lake Simcoe and
Couchiching Basin.
Runoff/ Black River Watershed joins the Severn River below the outlets of Lakizsc®e-
Evaporation Couchiching at Washago.
virtually unregulated.
produces rapid run-off of precipitation.
lower evaporation losses.
long-term average flow is 21.7%s.
high peak flows during the spring period.
maximum recorded daily flow at the Black River gasgation
for the period 1915 to 2006 was in excess of 295.m
the lowest summer minimum daily flow was only 0.#sn
Dams

Controlled by several dams in the Washago area.

BASIS OF WATER MANAGEMENT

above.

Lakes Simcoe and Couchiching are managed usinteaunve that has been in effect since 1918.
This curve serves as a target or guide for wateidethroughout the year. The rule curve is shqwn
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Severn River Watershed

WATER MANAGEMENT
APPROACH

Winter

Outflow from Simcoe-Couchiching is regulated to main the lake near its rule curve,
which is a constant level from November 20 to Mafh

Spring

The two main Spring objectives are:
1. Fill Lakes Simcoe-Couchiching without overfijinand
2. Minimize the effect of the peak flow from thecamtrolled Black River.

Simultaneous peaks on Lakes Simcoe-CouchichingrenBlack River can result in
flooding on both Lakes Simcoe-Couchiching and Spairake. The outflow from Lake
Couchiching is restricted or shut off as the BIRiker peak passes, in order not to
aggravate flooding in Washago and on Sparrow L#kKgle the Black peaks, flow is
reduced from Lakes Simcoe-Couchiching as much ssilple to reduce the downstrear
flooding effect.

Summer

During the summer, levels are managed to the tuleec

Fall

Simcoe-Couchiching is typically dropping to its lest level without dropping below
historic minimums.

SPECIAL CONSIDERATIONS

Lakes Simcoe-Couchiching is a very large body diewand presents different
management challenges. The levels take a longttimespond to adjustments. Flows
are adjusted according to the lake levels. If &ke llevels are higher than normal, high
outflows will be maintained. Similarly if the lake lower than normal then lower
outflows will be maintained.

Flows from Simcoe-Couchiching must also be coortaithavith flows coming from the
Black River to reduce the threat of high waterlve $evern River and Sparrow Lake.

The natural watercourses of the Black and the &eRéarers are constrained by
numerous narrow reaches, which cause rises inlgvets during high flows.

ISSUES

Flooding

The Black and Severn Rivers are prone to rapidhégia runoff of spring flows from an
area with very little controllable storage.

The sudden release of water often overtops the Sakéohn dam, aggravating its loca
conditions, and flooding residents along the BIRoker down to Washago.

Below Washago, peak flows from the Black River caise levels to flooding stage in
the village of Washago, as well as on Sparrow Lake.

Sparrow Lake flooding is partially caused by cootitin in the Severn River at Sparro!
Lake Chute, McDonald's Rapids and Hydro Glen.

The cost of removing these restrictions, howeveyld be prohibitive, especially
compared to actual economic losses due to floodirigh would not be wholly

eliminated by the excavations.

A3-2

=



Trent-Severn Water Management Study
Water Management Program May 2007

APPENDIX 4

A4-1



Trent-Severn Water Management Study
Water Management Program May 2007

APPENDIX 5

A5-1



Trent-Severn Water Management Study
Water Management Program May 2007

APPENDIX 6

A6-1



