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Trent and Severn Watersheds
aterway 386 kms long, 45 locks, and over 100 dams
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The Trent-Severn Watershed
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(Source: Parks Canada Water Levels Website)
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Trent River System Flow Chart

(Source: Park< Cnnndn 2013
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* In the “Haliburton Sector” (Haliburton County and northern
Peterborough County) there are 35 reservoirs —

* 17 in the Gull River system (23,669 ha-m storage), three
branches with multiple dams and complex flow patterns.
Maple Lake chain significant uncontrolled drainage.

e 13 in the Burnt River system (7,609 ha-m storage), soil
drainage characteristics impact flow response. The lower
50%+ of basin has no significant control on flows.

* 5in the Central Lakes area (12,388 ha-m storage) including
the Mississagua chain of lakes, Anstruther, Eels, Jack’s and
Crystal lakes. Relatively large reservoirs with 4 separate direct
links to Canal lakes.




What are the Climate Change Coalition for

Equitable

Projections for the TSW? Water Flow

* There are multiple research efforts and reports underway
and/or available.

* Four reports are particularly relevant to Climate Change
impacts on the TSW:
1. AECOM TSW Water Management Study 2011 (4 volumes)

2. Kawartha Conservation Two Recent Reports on Climate Change
2015 and 2016

3. Muskoka Watershed Council 2016

4. A 2016 report from FOCA/MNRF.




Summary of Climate Change Coalition for
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Implications for Water Management Water Flow

Winter and Spring

 Warmer winter temperatures and significant increase in winter
precipitation including significant rain events will lead to more runoff
in winter and early spring, and the need to replace logs in winter to
capture winter runoff to fill reservoirs.

I”

* The “new normal” will be higher risk of winter flooding, earlier spring
runoff with lower peak but possibly with ice on lakes.

* BUT extreme spring rain events like 2013, 2016,2017 2018 and 2019
may lead to overfilled reservoirs and possible flooding with ice still in
place as in recent experience.

* Most immediate trend is more variability and extreme events
including rainfall and drought conditions. Every year is different!




Comparison of Four Recent Goslitian for

Equitable

High Water EVEﬂtS Water Flow

Year Event dates Total Ppte mm Notes
2013 April 15 to 19 61 mm Rain on snow and some frozen ground. April
Ppte 130 mm vs 75 mm Normal (182% of
5 days .
Normal). Event concentrated in
Haliburton.
2016 March 24 to 31 97 mm March rainfall 171 mm vs normal 72 mm

(235%) with 97 mm in last 8 days of month.
Basin saturated.

8 days Late Ice out with Ice still on lakes.
2017 April 30 to May 6 128 mm April Ppte 144 mm vs 75 mm normal (192%
norma).
2019 April 2019 142 mm End of March 54 cms snowpack vs 16 cms

normal. April rainfall 142 mm vs 75 normal
(189% of normal) onto snow and frozen
ground.



Summary of Climate Change Coalition for

Equitable

Implications for Water Management Water Flow

Summer and Fall

* More of our rainfall will be in more frequent major
storm events. More frequent drought periods like in
2016 and 2019 possible.

* With warmer summers like 2019, higher temperatures
will cause more evaporation from the large Kawartha
Lakes and large reservoirs, and the demand for reservoir
water may be greater.

* In prolonged drought conditions, minimum flow
constraints may drawdown all lakes in the Gull and Burnt
systems as experienced on the Burnt in July 2016.

9
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Key Water-Flow & -Level Constraints Equitable

Water Flow

TSW priorities public safety (flood management and water
supply) and canal navigation;

 Minimum flow at Peterborough for water supply and sewage
treatment;

* Maintaining the Canal Regulations draught limits is
understood to govern the drawdown from the reservoirs;

While maintaining reservoir levels within historic norms

MNR Fisheries constraints in spring (walleye) and fall (lake
trout) based on limited data for many lakes;

The reservoirs are not a flood control system particularly in
late spring and early summer!
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Recent Experience

* |In last three summers, reservoir levels have been good for us, but TSW has
had to continuously adjust to and manage for extreme weather conditions
each year. Often this has included water conservation with minimum flows
downstream on Otonabee and Trent Rivers.

e 2016 extreme rain and flooding in March, record setting drought May until
mid August.

* 2017 early snowmelt, extreme rain early May, flooding and continuing
excess rainfall. Higher than normal levels all summer and into fall.

» 2018 extreme rain/snow/ice in April, followed by drought conditions and
spotty rainfall through to end of July, with slow filling of some reservoirs
and drawdown beginning in early July. Very wet August.



Redstone Lake Levels 2016

Extreme rain and flooding in March, record setting drought May to August

Redstone Lake Water LLevels
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Drag Lake Water Levels 2017

Extreme Rainfall in May, Extreme Flooding and continued rain with high
levels
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2018 Spring/Summer
Precipitation Haliburton

2018 Month

2018 April

2018 May

2018 June

2018 July

2018 August

Ppte

Rain Snow

Total mmmm cms

128

79.4

61

64

149

62.4 66.4

79.4 0

61 0

64 0
149 0

Normal

Month
End

Monthly Actual Snow

Total
mms

75

93

81

90
79

as % of on Grd
Normal cms

171% O
85% 0
75% 0
71% 0

189% O
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Notes

Apr12to 16 22 mm
rain 34 cms snow, 25
mm rain on 25th

Dry month with 25.8
cms rain on the 31st

Another dry month
with very spotty rain

50 mm rain between
24th and 28th

3 events over 20 mm 1
over 50 mm



Kushog Lake Levels 2018

Extreme rain/snow/ice in April followed by drought conditions and spotty rainfall
through to end of July with slow filling of some reservoirs and a very wet August

Kushog Lake - Level Gauge
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2019 Winter/Spring Precipitation Haliburton

2019 Month

2019 January

2019 February

2019 March

2019 April
2019 May

2019 June

Ppte
Total
mm

106

123

80.8

142

98

100

Rain
mm

10

38

34

130.4

98

100

Snhow
cms

96

85

46.2

11.6

Normal

Monthly Actualas Month End
Snow on
Grd cms

Total
mms

100

73

75

75

93

81

% of
Normal

106%

168%

108%

189%

105%

123%

57

68

54

Notes
Norm snow on ground is
32 cms

Norm snow on ground
end of month 42 cms

Norm snow on ground
end of month 16 cms

72 mm from 17 to 20th
and then 30mm on 25 and
26th.

Rain on 19 days and total
near normal

75 mm or 92 % of normal
June rain in first 15 days



2019 Summer Precipitation Haliburton
Drought beginning in mid-June

Normal
Ppte Total Monthly Actual as %
2019 Month mm Total mms of Normal Notes
2019 June 100 81 123% 75 mm in first 15 days
52 mm on just 4 days
2019 July 66 90 73%  and hot weather

70 mm on just 5 days
and very spotty over
2019 August 83 79 105% reservoirs



Mississagua Lake Levels 2019

Exceptional snowpack end of March, very wet April through mid June with many reservoirs
above full, followed by dry conditions through to September

Mississagua Lake - Level Gauge
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Twelve Mile Lake Levels 2019
Complex Water management where the three branches of the Gull River meet

Twelve Mile Lake - Level Gauge
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In Recent Years TSW has taken Substantial Action To
Make Water Management More Data and Analysis Driven

* Added 5 real-time snow gauges to augment snow survey readings

* Operate over 20 rain gauges with daily reporting
e Installed automatic level recorders on almost all reservoirs

* Monitor and analyse inflow/outflow water balances to understand
storage

» Adopted a precipitation/runoff model to provide inflows to lakes
based on forecast precipitation and snowmelt, and a routing model to
forecast flows and water levels throughout the system

* On a daily basis data analysis leads to decisions on operations across
the watershed.
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Background

Average Climate Data
1981-2010

Daily Weather Data

wricn

erborough

In the absence of widespread significant rainfall, the dravwdown will confinue
wilthh many reservoirs falling below their normal levels for the date_

To wiew the full TSW Water Level Forecast covering the pericod September 3
- 17, 2019 - click here

t 28, 2018
—» Water Level Forecast - Aug 26/19

To wiew the TSW water lewvel forecast for the period Aug 26 - Sep 9 - click
here

Posted at 11:24 AM | Permalink | Comments {07

= Water Management + Level Forecast -
Aug 20/19
To wiew the two week TSW water level forecast cowering the period Aug 19 -
Sep 2 - click here
To wiew the TSW Water Management Update dated Aug 20 - click here (amd
see below for summany)

From the TSWW:
Weather

Rainfall amounts for July have been at least 50-75 2% below normal amnd
spatially localized with the similar trends being cbhserved for Auwgust. The S
day forecast suggests that the above average temperatures will taper off
near the end of the week and a small amount (5-10 mm) of precipitation is

forecasted. Most of the rainfall which includes the recorded and forecasted is

associated with thunderstorms and varies highly from one location to
another.

Summany

T5W Water Levels
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