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WATER LEVELS
ON THE MUSKOKA LAKES
AND
HOW YOU CAN PROTECT
YOUR PROPERTY

Chris Cragg, Chair WQ&E Committee
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= How high is your dock?

®= Where does all the water come from?

= How are water levels managed?

= Have water levels always been low until recently?
= So what is different — Climate Change?

= What does the future hold?

= Can the system of management be changed?

= What can you do to protect your property ?
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How high is YOUR dock 2

= First — a quiz: How many followed the MLA water level newsletters?
= How many already know the elevation of their dock/ boathouse?

= How many are on Lake Muskoka? On Lakes Rosseau & Joseph ? On
Muskoka or Moon River ? On smaller lakes ?

= Follow your lake level on & select water 101

= Summer Levels — Lake Muskoka 9.55m +/- [conversion 215.95m]
- Lakes Rosseau & Joseph 8.95m +/- [conversion 217.12m]
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http://www.muskokawaterweb.ca/

Water Level History 2017 - Lake Muskoka
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Water Level History 2017 - Lakes Rosseau & Joseph
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Muskoka River Water Management Plan
- THE control document for MNRF and
power company operation of lake levels
and flows on the Muskoka River

- Implemented 2006

- Rule Curves for each lake

-Previous control hy Hackner-Holden
agreement 1940, revised 1969
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Muskoka River

Water Management Plan

Final Plan Report

January 2006
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Lake Level at Beaumaris - Meters (GSC Datum)
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= How high is your dock?

= Where does all the water come from?

= How are water levels managed?

= Have water levels always been low until recently?
= So what is different — Climate Change?

= What does the future hold?

= Can the system of management be changed?

= What can you do to protect your property ?
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Everyone lives downstream
from somebody
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simplified Flow Diagram of the Muskoka River
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Muskoka River Muskoka River
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Muskoka River Watershed Map

2016 Levels and Flows
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Lakes Muskoka, Rosseau & Joseph are part of
The Muskoka River Watershed [2,000 lakes]
Watershed Area 5,000 Square Kilometers, includes:

= North Muskoka River [1568 sg. km] from Algonquin Park
= South Muskoka River [1628 sg. km] from Algonquin Park
= Upper Lakes [sub-basin] — Rosseau & Joseph [800 sg.km]

= Flows 210 km and drops 300m to exit at Georgian Bay
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Upper Muskoka River — Gross Section North & South
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Lower Muskoka River - Gross Section
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Simplified Flow Diagram of the Muskoka River
[Flood Flow Quantities]
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Where does all the water come from 2 I2]

= Muskoka gets over 1000mm/yr, wettest in the Province, including 300 cm
snow

= Some soaks into the ground [50% in summer/ 20% in Spring], some is lost to
evaporation/evapotranspiration but the rest runs off

= Most critical events for flooding are:
= (a) heavy summer rainfall or
= (b) rapid spring melt of heavy winter snow + spring rain
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Lakes Rosseau & Joseph - response to rain
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A Sapge Measerererts

Drainage Area = 800 Sg. Km.
_ake Area =116 Sg. Km.
Runoff Coefficient =0.5-0.8

Ratio = 5.5 winter/3.4 summer

Rainfall = 31.3 mm [2 days]
translates into 17.2 cm rise

Outfall = 45 cms = 3.3 cm/day

Actual value =1 — 1.5 cm/day
MLA>
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Flow Restrictions — why water cannot be moved faster

= Muskoka River from Bracebridge is long and windy
= Silt has built up at mouth of Muskoka River, slowing flow

= Locks and narrows at Port Carling [flow capacity about 45 — 60 cms]
= Narrows on Indian River downstream of Port Carling

= Three narrows between Main Lake Muskoka and Bala Bay [Wallis Cut;

Jannock Narrows and Coulter Narrows cause a 12" — 18" backup

= Downsteam of Bala Reach the Moon Chutes limits flow above 85 cms

Muskoka Laken Associatior

=
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The Lake Effect Snow Machine

Lately the Great Lakes have remained “open” through much of the winter

Snow recipe = 100 km fetch over open water + 13 C water/air difference

Snow streamers in direction of wind [over 300 cm snhow per yeatr]

Water content of snow measured all winter by MNRF using snow cores
[stations at Kiwanis, Big East, Norway Point, and Rosseau]

MLA>
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= How high is your dock?

®= Where does all the water come from?

= How are water levels managed?

= Have water levels always been low until recently?
= So what is different — Climate Change?

= What does the future hold?

= Can the system of management be changed?

= What can you do to protect your property ?
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Muskoka River Watershed — snow & weather stations

[ MUSKOKA RIVER WATERSHED | (

m

Legend o N

*  Snow Course Location e A
E Municipality, Boundary

E Muskoka River Watershed

Kosrney

B
[

TOWNSHIP OF

WWN OF '«
BRIDGE

Mracetrdge

: TOWN OF
Glamn i GRAVENHURST

.
"

MLA>

Muskobka Lakes Association
wr vy Musbal w 2ANY



23

1 - If snow pack water content 1s >25% above normal on March 15 on the North
Branch of the Muskoka River. lakes controlled by MNR will be lowered to the
bottom of the NOZ.

2 - If snow pack water content 1s >50% above normal on March 15 on the South
Branch of the Muskoka River, lakes controlled by MNR will be lowered to the
bottom of the NOZ.

3 - If snow pack water content 1s >100% above normal on April 1 on both
branches of the Muskoka River, lakes controlled by MNR will be lowered to
the bottom of the LOZ.

Muskobka Lakes Association
wr vy Musbal w 2ANY



sample Snow Record — Winter 16/17 vs Past Data
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WMP - How to manage levels for RAIN

Rain

Simularly, frequent rain and/or high temperatures and/or frozen ground can
contribute to abnormal runoff and/or flow events. The following additional
provisions apply under those conditions:

1 - On unfrozen ground. with 25 mm of rain in 1 day or 50 mm rainfall over
several days and/or >10°C during the day for more than 2 days or above 0°C
overnight for more than 2 days. lakes controlled by MNR will be lowered to
the bottom of the NOZ.

2 - On frozen ground. with 25 mm of rain in 1 day or 25 mm rainfall over several
days and/or >10°C during the day for more than 2 days or above 0°C
overnight for more than 2 days. lakes controlled by MNR will be lowered to
the bottom of the NOZ.

25
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Precipitation Records 2007 - 2017 IBeatricel

Month 2012 2013 2014 2015 2016 2017
DEC 95 76 97 95 109 154
JAN 79 114 98 95 92 109
FEB 38 83 42 30 104 83
MAR 35 55 65 44 182 87
APR 49 175 92 89 64 155
MAY 123 104 74 56 130

Average

2008-2017

63

65

42

47

62

Median

2008-2017

97

95

68

65

95

Normal

1981-2000

126

116

82

76

78

929
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spring Rainfall 2017 - 115 to 200 % ahove Average
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Iliﬂal nllle clll'\le - Iake |G\lﬂ| VS date [courtesy MNRF Parry Sound]
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Major Lakes & Gontrol Dams on the Muskoka Watershed
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= How high is your dock?

®= Where does all the water come from?

= How are water levels managed?

= Have water levels always been low until recently?
= So what is different — Climate Change?

= What does the future hold?

= Can the system of management be changed?

= What can you do to protect your property ?
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Have Water Levels only been high recently 2 mng arry souna

» 3 c -0 < - % g 3 3 »

0o —-oT e n

w 8 ~ ~ 0 3

4.56+09

4E+09 -

3.56+09

3e+09

2.56+09

2E+09

1.5E+09 -

1E+09 -

Muskoka River Annual Volume and Lake Muskoka Drawdown and Peak Levels

1986 2007

ke Mu High W

ood Level ﬂl [

I 2258
|ﬁ M . NOZ

INATIHE AN N MIE |
N :

ﬂN Y] / - 256

:225.4

:225.2

;225

;224.8

i ISESESSEEEEESEEENEEEEEEEENEEEERNERENNEERSEENEHE BT
CEGROCUICIICOIC EgR e O U g i i g O o

—— Total Volume

w— L2 ke Muskoka Peak
Level

LA>

Muskoka Lakes Association
Tervnry Muskobo since 2894



32

Flows through Bala 1975 t0 2006 1ot nio flows Ton Right Comer1 Fig 5.4
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Historical Levels - Dams, Guts and LOCKS 11an ruranun)

= 1871
= 1871
= 1873
= 1878
= 1886
= 1921

Port Carling big locks

Port Sandfield cut & Joe River blasting
Bala north falls dam + 1878 south falls
Huntsville (Brunel) locks and dam
Canal between Peninsula & Fairy Lakes
Port Carling small locks
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= Before the locks and dam at Port Carling, natural Indian River fall was
about 1’

= Before Port Sandfield cut and Joe River blasting, Lake Joseph was about
1 %2 higher than Lake Rosseau

= After the combined works, Lakes Joseph and Rosseau at same level,
about 2’ above Lake Muskoka

MLA>
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= How high is your dock?

®= Where does all the water come from?

= How are water levels managed?

= Have water levels always been low until recently?
= So what is different — Climate Change?

= What does the future hold?

= Can the system of management be changed?

= What can you do to protect your property ?
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Thanks to Watershed Council - IPGC Modelling has heen
tone for Muskoka 3

Muskoka Watershed Councill

Plon n in g .for C”m da fe 705-646-0111 | PO Box 416 | Bracebridge, ON
Ch an ge N M USkO ka www.muskokawatershed.org

January 2016
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Earlier Ice Out / Fewer
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The greatest increase in Precipitation Is in Muskoka
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MWG Report — Major Gonclusions / Water Management

Increased Temperature +3 to +4 degrees C daily average
Increased Precipitation + 10% annual with more in winter/spring

Impact — 3 times winter/spring flows & 2 Summer flows
Fewer ice in days
Higher summer evaporation/ greater fire risk

Suggested need to store water upstream to maintain summer lake levels
Suggested increased spring flows

MLA>
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Climate change is

projected to accelerate

As our climate changes, the projected changes in temperature and
precipitation that are most likely to affect shorelines and waterfront
properties are:

e More frequent extreme weather events including heavy rain, wind
and ice storms
® Drier soils in summer
® Increasing invasive species and new pathogens from southern climates

® Changing habitat ranges, particularly for species along the southern
edge of Ontario

® Changing ecological processes that may affect shorelines in unknown ways
(e.g. insect pollination, breeding, plant hardiness, wildlife interactions)

Increased erosion of shorelines

An earlier spring freshet

More ice free days on inland lakes in the winter months
Longer growing seasons

More winter rain and earlier peak stream flows

LA>

Muskoka Lakes Association
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= How high is your dock?

®= Where does all the water come from?

= How are water levels managed?

= Have water levels always been low until recently?
= So what is different — Climate Change?

= What does the future hold?

= Can the system of management be changed?

= What can you do to protect your property ?
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Climate Change — what does the future hold?

= MWC Report finding that winter flows will triple and summer flows half
= Earlier spring thaw
= More extreme weather

= Last year record drought in Ontario / 123 yr record in Trent Severn
= Need to store water upstream to provide summer flows/ no storage now

= Arctic warming causing Omega jet stream pattern [holds fronts stationary]
= Climate causing most major municipal concerns — graph
= Atmospheric rivers/ continental weather/ new EI Nino this year

MLA>
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Drought - 123 yr record in Summer 2016

Rainfall Deficit Below the
Average April 1 to July 26

Departure from Average Precipitation (Ontario Region)

. Coalition for
Equitable
Water Flow

April 1, 2016 to July 26. 2016
[ <
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Jet Stream - O0mega Blocking Pattern e weater nework /noan

Strong Jet Stream

- jet stream confined to higher latitudes
- zonal flow (W-E) dominates ’v -
- weather systems track : d
quickly at surface ‘ -

Weak Jet Stream

- jet stream extends farther from pole
- meridional flow (N-S) stronger

- weather systems tend to

stall

- Omega Block (Q)

_ o
E — ———

A simulation of the polar jet stream, showing a fairly consistentiy strong jet across North America. Credit: NASA
Goddard Scientific Visualization Studie/S. Sutherfand

Global warming which is higher at the

——

The same simulation now showing an “Omega Block™ with more mendional flow, with the strongest parts of the fiow
“ tII P I - d- l- lll l t St (the "jets") split apart to the northern and southern mid-atitudes. Credit: NASA Goddard Scientific Visualization
Ortn roie IS aisrupung me Jet swream,
l “0 Blocking Pattern”
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Atmospheric River — South Garolina - Fall 2016 - 24" rain

Radar Estimated Rainfall
September 29 8PM to October 4 8PM
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= How high is your dock?

= Where does all the water come from?

= How are water levels managed?

= Have water levels always been low until recently?
= So what is different — Climate Change?

= What does the future hold?

= Can the system of management be changed?

= What can you do to protect your property ?

MLA>



MLA’s WLTF and Queen’s Park lohhy activity

= Three asks: (1) interim adjustment (2) review of WMP (3) MLA involved
= 2016 Damage survey

= History & time to change WMP

= QP lobbying April 2016 to present

= DMM & TML initiatives: Flood Plain Mapping grant

= Set backs — LRIA [cancelling 10 yr review], MPP Cabinet shuffle, new jr
Minister / extended time to get up to speed, new contact through Policy
Concepts [lobby firm], good response but sr attendees sidetracked by Pres.
Trump [softwood lumber] and introduction of Bill 139 “Building Better
Communities and Protecting Watersheds” [May30th]

MLA=
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Damage 2016

This was a two story boathouse 1 week
prior to this picture being taken
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Damage 2013

High Water -
Well above
flood zone
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Ministry of Natural Resources & Forestry - Mandate

QL

provincial parks employees budget (millions)

Ministry Interim Actual Expenditures 2014-2015. See details in Plans and reports section.

What we do Contact us
*+ sustainably manage Ontario’s fish and wildlife resources E Contact form
+ lead the management of Ontario’s Crown lands, water, oil, gas, salt and Tel: 1-800-667-1940

aggregates resources, including making Crown land available for renewable

. TTY: 1-866-686-6072
energy projects

* ensure the sustainable management of Ontario's Crown forests Ministry of Natural Resources and
+ guide the management of Ontario’s parks and protected areas Forestry Information Centre
- ) 300 Water Street
»' protect people, property and communities from forest fires, floods and Peterborough, Ontario K9) 8M5
droughts

Regional offices

+ develop and apply geographic information to help manage the province's
natural resources Employee directory

MLA>
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= How high is your dock?

®= Where does all the water come from?

= How are water levels managed?

= Have water levels always been low until recently?
= So what is different — Climate Change?

= What does the future hold?

= Can the system of management be changed?

= What can you do to protect your property ?

MLA>



Protecting Your Property

Know where high water mark is on your property

Do NOT winter store any loose belongings below the high water mark +8”
. Weight docks down with 45 gallon barrels

Protect shoreline structures against ice forces [controlled bubbling]

. Tie off boats in case they float off winter supports

Locate boat lift controls 3 ft above dock level

Move electrical outlets to higher elevations, if potentially flooded

Relocate appliances and boathouse services [pump, water tanks] higher
Flood proof lower portions of boathouse wall to allow drying after soaking
10.Keep docks in good repair, so rot does not form around spikes & tie downs
11.Consider moving shoreline structures higher when rebuilding [20 yr life]

©CONOOOhwwhE
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Ice Expansion — 2017 Damage
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Ice Expansion Forces - Irresistable

Table 1 — Ice Loads on Dams [after Comfort et al, 2006, Canadian Journal of Geotechnical Engineering]

Ice Loads Primarily Thermally Generated Maximum Load
Dam Name Years of Record kN/m Kips/ft**
Paugan Dam, Hydro-Quebec 3 70 4.8
Outdoor Basin, National Research Council 1 47 3.2
Seven Sisters Dam, Manitoba Hydro 1 62 4.2
Pine Falls Dam, Manitoba Hydro 2 61 4.1
McArthur Falls Dam, Manitoba Hydro 2 85 5.8
Ice Loads Generated by Combination of Ice

Temperature & Significant Water Level Change*

Dam Name

Arnprior Dam, Ontario Power Generation [OPG] 4 210 14.3
Otto Holden Dam, OPG — main reservoir 3 52 3.5
Otto Holden Dam, OPG — East Bay 2 65 4.4
Seven Sisters Dam, Manitoba Hydro 4 374 25.6
Churchill Falls Dam, Newfoundland Hydro 1 89 6.1

*Water level cycled 1 to 2 times per day; intermediate amplitude cycle 10 to 30 cm, large amplitude
cycle40to70cm  ** one Kip/ft = 1,000 pounds force per lineal foot of structure

MLA>
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Runoff From Your Property - The Hidden Factor

What's in a number : 0.5 to 0.8 runoff coefficient ?
The more that runs off & the faster it runs off — the quicker lake levels rise

Stormwater runoff control benefits: slows runoff; decreases erosion;
decreases pollutants carried into lake [fertilizer, dead organics,etc]

Stormwater not just an urban issue — Low Impact Development, other control

Value of preserving wetlands — slow runoff, filter erosion, filter contaminants

MLA>
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= MANY THANK YOU's For Materials:
= lan Turnbull
= MNRF
= Muskoka River Water Management Plan
= Muskoka Watershed Council
= FOCA [Federation of Ontario Cottagers Associations]
= CEWEF [Coalition for Equitable Water Flow]
= Washington Post
= The Weather Network
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