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Presenter
Presentation Notes
Explain position and role in the flood

The presentation will give an “insiders” look at the 2011 Flood.

By the end of today, I hope I’ve answered these 3 questions.


why was there so much water this year?



why this flood was so different than 19977



was this a record-breaking year?



hy was there so much water?

« Antecedent Soil Moisture
— April-October 2010
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Presentation Notes
Lake Levels 
 
 The peak effect on the south basin of Lake Winnipeg was experienced      just before midnight of October 28, 2010.
 
 During the storm, Lake Winnipeg rose 5.6 ft at Victoria Beach (see Figure 2), 5.1 ft at Gimli. In addition, the wind effect in the south basin of Lake Winnipeg created wave heights in the order of 4 to 10 ft depending on the shoreline slopes. 
 
 A wind event of this magnitude, duration and direction caused a setup to levels on the south end of Lake Winnipeg is greater than a 100-year frequency
 
 
 Correspondingly, local water levels in the north basin of Lake Winnipeg lowered by about three feet during this wind event. 
 
 The level of Lake Winnipeg (wind effect eliminated) peaked at 715.6 feet in mid-September and was in steady decline prior to this event. 
 
 
 The Lake Winnipeg wind eliminated level was approximately 715.1 feet on October 25, 2010.   This is the highest the lake has been at this time of year since regulation began in the mid-seventies.   If Manitoba Hydro had not been regulating the lake, the peak water level would have been at least 1.5 feet higher. 
 
 
 Lake Winnipeg is prone to wind set-up/set-down events due to it large surface area and relatively shallow depth. Persistent wind acting on the surface of the lake pushed water toward its leeward shores. Due to its shallow depth, water is impeded from circulating back to the windward side of the lake and the water effectively piles up on the leeward side of the lake. The narrows also restricts circulation during north-south wind events. 
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Presentation Notes
Soil moisture conditions prior to freeze-up time – This year
 Red River in the US: 100-180 % average: 155 % 
 Southern Manitoba: 105-280 % average: 205 %
 Saskatchewan / Manitoba border: 102-190 % average: 170%

Soil moisture conditions prior to freeze-up time – 1997 flood
 Red River watershed US side: 80-125 % average: 115 %
 Southern Manitoba: 70-130 % average: 95 %




October 26-28'" 2010



Presenter
Presentation Notes
 On October 26, 2010 the strongest storm ever recorded in the Midwest moved through Manitoba and continued into October 28, 2010.
 Southern and central Manitoba experienced persistent strong winds from the north and northwest along with widespread rains during the October 26-28, 2010 storm. 
Damaged some flood protection works along Lake Winnipeg.



y was there so much water?

« Antecedent Soil Moisture
— April-October 2010

» Snow Moisture, Density and Depth
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Higher than normal snow moisture, density and depth
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Presenter
Presentation Notes
Snow pack was deep – especially is western Manitoba.

Photo is near Newdale, MB. Snow depth was 6 – 7 feet against this farm shop.


y was there so much water?

« Antecedent Soil Moisture
— April-October 2010

« Snow Moisture, Density and Depth
- Geography
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Presenter
Presentation Notes
Our Province is located at the bottom end of a very large watershed that stretches across 1 million km2 of Canadian Prairies, but begins in the Rockies.  We’re also a relatively flat province, where every inch of water gained can spread across a vast area of land in parts of the province such as the Assiniboine River flats between Winnipeg and Portage la Prairie.


y was there so much water?

« Antecedent Soil Moisture
— April-October 2010

« Snow Moisture, Density and Depth
- Geography
« Precipitation this Spring
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Presentation Notes
Rainfall In Southern Manitoba: 2010
 May to October : Rain Above Normal ( 165 % of Normal )
 November: Manitoba :Below Normal to Above Normal



y was there so much water?

« Antecedent Soil Moisture
— April-October 2010

« Snow Moisture, Density and Depth
- Geography

. Precipitation this Spring

. Storm events at the wrong time
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Presenter
Presentation Notes
Here is a look at weather conditions in the month of May. 
 The province experienced major snow storms in early may
 Last half of may was wet and windy.





Presenter
Presentation Notes
Wind damaged dikes built along the lakes –people had to scramble to rebuild dikes if they could.


Pre-Flood Preparation

e Supplies and Equipment

e 3 amphibex icebreakers
e 7 ice cutting machines
e 3 amphibious ATVs

3 million sandbags
30,000 super sandbags
3 sandbagging units (total of 6)

e 24 heavy duty steamers (total of 61)
43 km of cage barriers

* 21 mobile pumps (total of 26)

72 km of water filled barriers

e and much more....



Presenter
Presentation Notes
Province purchased millions of dollars worth of equipment and supplies in anticipation of major flooding.



Focus on Ice Breaking, Cutting and Clearing
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Early focus on ice breaking efforts


Focus on Ice Breaking, Cutting and Clearing




Focus on Ice Breaking, Cutting and Clearing




Ice Breaking, Cutting and Clearing




Assiniboine River Dikes — Massive Effort to Reinforce
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Presentation Notes
Massive efforts to reinforce the Assiniboine dikes.
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Presenter
Presentation Notes
Massive efforts to reinforce the Assiniboine dikes.


Assiniboine River Dikes — Massive Effort to Reinforce



Presenter
Presentation Notes
Massive efforts to reinforce the Assiniboine dikes.
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Presenter
Presentation Notes
Provincial forecast for Red River was revised to above 2009 levels.

The Red River spring flood of 2011 was one of the largest floods in Winnipeg since record keeping began:
The natural peak in Winnipeg (James Avenue Pumping Station) being the 3rd highest since operation of the Red River Floodway first began in 1969. 

The 2011 natural flow in Winnipeg (James Avenue Pumping Station) was the 6th largest since the year 1826. Larger floods include the recent floods of 1997 and 2009, as well as the historical floods of 1826, 1852, and 1861.



)
( )

60,000

James Ave reaches Ice-Induced Peak at 20.74 ft April 9t



Presenter
Presentation Notes
The Red River at James Avenue crested at 20.78 ft on April 7th due to ice jams downstream of James Avenue. The peak water level at James Avenue during floodway operation occurred on May 6th at a water level of 19.61 ft. 

The peak natural flow at Winnipeg was calculated as 116,000 cfs during the May 6th peak, which would have resulted in an estimated peak James Avenue level of 31.2 ft, 0.9 ft higher than the 1950 peak level. 



Red and Pembina Rivers beginning to react
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Presenter
Presentation Notes
Red and Pembina rivers begin to rise.
Ring dikes are closed.

Border Crossing - The peak at Emerson occurred on April 24th at a flow of approximately 83,000 cfs, slightly less than the peak in 2009.  The 2011 peak at Emerson was the 5th largest in the last 100 years and has a return period of, on average, once every 26 years. 
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Presenter
Presentation Notes
Provincial forecast for Red River is still above 2009 levels.

During the spring of 2011, the Red River Floodway gates were operated for 55 days beginning at 9:00 AM on April 9 and ending at 4:30 PM on June 2.  

In the spring of 2011, 2.6 million acre-feet of water were diverted around the City of Winnipeg with a peak flow of 36,700 cfs. This was the 5th highest peak floodway flow and was only exceeded during the floods of 2009, 1997, 1996, and 1979.
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Presentation Notes
April 13 – many other rivers in MB are also on the rise.
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April 13 – roads begin to be affect by flood waters

At the height of the flood, over 750 provincial and municipal roads were affected or closed due to flooding.
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Presenter
Presentation Notes
Rock lake reaches historic peak of 1339.21 ft on April 14th.
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Presenter
Presentation Notes
As we move into later April....the upstream portions of the Souris River and Pembina River remain high
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Presenter
Presentation Notes
This graph shows the number of evacuees, road closures and states of emergency from April to June.
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Presentation Notes
Record flooding along the Souris River at Westhope, North Dakota – or so we thought....
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Presenter
Presentation Notes
Flood tubes deployed near Melita, MB.


P9 lce Pan on Assiniboine River — Assiniboine Dikes Damaged
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Presenter
Presentation Notes
Assiniboine Dikes were breached as a result of ice jam.

In photo – water is flowing over the dike.


9% |ce Pan on Assiniboine River - Fear of Surge in Winnipeg
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Presenter
Presentation Notes
Provincial forecast for Red River revised, above 2009 levels.


Works in Saskatchewan and Carrot River near The Pas
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Presenter
Presentation Notes
Building dikes along the Saskatchewan and Carrot rivers.


Inf-L¢

Inf-0¢

InfF-€1

INF-90

unf-6¢

unp-ge

unp-giJ

unr-go

unf-10

Rep-6z

:..H..._.._Ln-____n.l._-l.:_ s

S|
Rk i

Rep-g1

Repy-11

Kep-#0

1dy-/7

1dy-07

1dy-g)

April 26 — Ice Still on Most Lakes

1dy-90

60,000
50,000
40,000
30,000
20,000
10,000

b


Presenter
Presentation Notes
Lakes are still covered by ice at this time...


00 MWS Starts Reporting on Risk of Ice Pile-Up on Lakes
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Presentation Notes
Province starts to report on the risk of ice pile up on major lakes.
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Presentation Notes
Assiniboine River water levels are high and continue to rise....
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Presentation Notes
Major focus on the Assiniboine River, Souris River now....


P9 Another Major Storm - 50 mm of precip in Roblin, more to come

LIl
Stewardship
FLOOD REPORT FOR MANITOBA
50,000
April 30, 2011
Flood Warning*: -The Souris River from Melita and all downstream reaches
-The Assiniboine River downstream of Shellmouth Bridge to
Portage la Prairie
40,000 rad
v -Pipestone Creek, all reaches, Oak Lake and Plum Lakes, Plum
i Creek to the Souris River (including the Town of Souris)
O
Flood Watch*: -The Assiniboine River downstream of Portage la Prairie
-The QuAppelle River in St-Lazare area
30,000
Summary
+ A winter storm warning is in effect for much of western Manitoba and the north interlake
area. Significant rainfall has accumulated over the last 24 hours. The follow lists
20.000 accumulated precipitation today, so far.
o Winnipeg 14 mm
a 12 mm
o Portage la Prairie 20 mm
o Gladstone 21 mm
o Roblin 46 mm {in last 24 hours)
o Souris 27T mm
10,000 o Eriksdale 16 mm
o Fisher Branch 20 mm
Due to high wind gusts t 55 Manitoba tomorrow, those properties with flood
) i winds can ex wind set-up and wave action and
ed for flood protection reinforcements.
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Presentation Notes
At the end of April, a major storm drops nearly 50 mm of snow in parts of western Manitoba in less than 24 hours....


4000

3500

3000

2500

2000

1500

1000

500

01-May

Evacuees Road Closures States of Emergency


Presenter
Presentation Notes
This graph shows the number of evacuees, road closures and states of emergency from April to June.


Assiniboine River Dikes in Bad Shape
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Presentation Notes
Assiniboine dikes are in bad shape
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Presenter
Presentation Notes
There is a potential for dike failure leading to an uncontrolled release.


Canadian Armed Forces Called In to Help

60,000

50,000

30,000

20,000

10,000

Inf-L¢

Inf-0¢

InfF-€1

INF-90

unf-6¢

unp-ge

unp-giJ

unp-go

unf-10

Rep-6z

Rep-g1

Repy-11

Kep-#0

1dy-1g

1dy-0g

1dy-g|

1dy-90


Presenter
Presentation Notes
Canadian Armed Forces are called in to help with flood fighting efforts.

There were approximately 1500 army personnel (including support staff) that helped shore-up and stabilize the dikes along the Assiniboine River between Poplar Point and Baie-St.Paul.



09 Canadian Armed Forces Called in to Help
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2% Portage Diversion Reaches 10,000 cfs Above Capacity
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Presentation Notes
Flows along the Assiniboine River are nearing a record high – forecast of 53,000 cfs upstream of Portage Diversion. 

Concerns that Assiniboine River dikes will fail and result in an uncontrolled release.  
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Presenter
Presentation Notes
Added 3 ft of elevation to Portage Diversion dikes.



60,000

Portage Diversion Reaches 10,000 cfs Above Capacity
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Presenter
Presentation Notes
Provincial forecast for Red River revised, above 2009 levels.


Assiniboine River Inundating Homes Between Portage and Wpg
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Presentation Notes
Some homes between Portage La Prairie and Winnipeg are flooded despite flooding fighting efforts.
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Presentation Notes
Decision makers met every morning....and throughout the day, all day...
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Presenter
Presentation Notes
This graph shows the number of evacuees, road closures and states of emergency from April to June.
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Presenter
Presentation Notes
Graph shows the total volume of water flowing down the Assiniboine River between April and July – annually since 1961. 
�As you can see, the amount of water flowing down the Assiniboine River was astounding. 

1:300 year flood
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Presenter
Presentation Notes
Assiniboine River forecast was revised to btwn 54-56,000 cfs. With deteriorating dikes downstream of Portage La Prairie, the Assiniboine River only had capacity for ~ 19,000 cfs. Portage Diversion increased capacity was 33,000 cfs.

Where would the other 3,000 cfs go?
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Presentation Notes
The decision for an CONTROLLED RELEASE of water from the Hoop and Holler bend was difficult, but necessary as these was a REAL THREAT of an uncontrolled breach along downstream, highly developed, reaches of the Assiniboine Rivers. 
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Lots of media attention about the 2011 flood, but especially the Hoop and Holler controlled release.
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Presentation Notes
National news coverage.

Click on video to start it.
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Presentation Notes
Actual area impacted by the controlled release was MUCH LESS than initially expected. 
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Design of the Hoop and Holler cut
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Water flowing through the Hoop and Holler cut.


Hoop and Holler
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Presentation Notes
Hoop and Holler stats 
 only 14 homes were evacuated – many more put on evacuation notice.
 Area impacted was 3.42 square kilometres
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Water levels begin to decline....really?
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Water levels on the Assiniboine River begin to decline....or do they???
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Presentation Notes
A portion of Brandon, MB is evacuated, major streets and numerous businesses are closed.
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Something else makes the news....True North purchases announces their purchase of the Atlanta Thrashers and the Winnipeg Jets return.
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Presentation Notes
A series of rainstorm occur between May 27 – June 1st.

Some regions in Western Manitoba receive more than 90 mm of precipitation  in 5 days
  Souris – 110 mm
  Hamiota – 98 mm
  Brandon – 92 mm
  Winnipeg – 16 mm
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Presentation Notes
Portage Diversion – operated for over 5 months 
Operation began on April 1, 2011.
Operation ceased on August 5, 2011.

Portage Diversion saw unprecedented flows in 2011. Portage Diversion flow peaked at approximately 35,000 cfs on May 14th. 

Prior to 2011, the previous peak Portage Diversion flow was slightly less than 26,000 cfs in 1976. 

Additionally, prior to 2011, the largest Portage Diversion flow to coincide with operation of the floodway during a major Red River flood was 22,000 cfs in 2009.

Lake levels continue to rise...
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Presentation Notes
The May 31st storm also caused large waves on major lakes.


May 31 Storm
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Presentation Notes
The photos shows cottages in the RM of St Laurent after May 31st storm.

Sand bags dikes did not hold up to the wind set-up and wave action.
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Presenter
Presentation Notes
The photos shows cottages at Twin Lake Beaches after May 31st storm.
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Presentation Notes
Photos shows Dauphin Lake, with extended boundary, flooded surrounding land.
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Presenter
Presentation Notes
The photos shows damaged homes and cottages on Dauphin Lake.
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Lake Winnipeg peaked at 716.9 feet on July 30™ (wind eliminated)
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Presenter
Presentation Notes
Lake Winnipeg peaked on July 7th at a wind eliminated water level of 716.93 ft. Desirable range is between 711 – 715 feet.

Fall storms are a major concern – we don’t want a repeat of the last October storm. Picture shows damage at Grand Beach in October 2010.
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Presentation Notes
Lake Manitoba peaked between July 12 - 25 at a wind eliminated water level of 817.15 ft. 

Flood level is above 814 feet. Desirable range is 810.9 – 812.9 ft.

High wind and waves are still threatening many lakefront communities around Lake Winnipeg.
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This graph shows the number of evacuees, road closures and states of emergency from April to June.
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Lake Inundation Map – shows the areas that could be affected by flooding during periods of high wind (60 kmh wind for sustainted period of time)
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Presentation Notes
Province begins to issue Daily Wind Set-up Alerts for major lakes – as part of their daily flood reports.
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Flows along the Assiniboine River begin to decline....again.
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Another major storm on June 19th
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Upper portion of the Souris River gets slammed.
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Presentation Notes
June precipitation is 200 – 300 % above normal in many locations in Saskatchewan and Manitoba.

 Brandon – 215% of normal precipitation
 Weyburn – 323% of normal precipitation
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Minot, North Dakota is devestated.


Manitoba 9%

Record-Breaking Year ?

1997 2011
MB Emergency 33 days 103 days open
Coordination Centre open
State of Emergencies 16 102
& Prevention Orders
Total Evacuees 28,000 7,165
Sandbags 7? 10 million +
Army Personnel ~ 8,000 1200 Assiniboine + 300 Souris
Hydrometric crews 4 13 (Prov) + 7 (WSC) =20
Reporting ~1-3 Daily Risk of Ice Pile-Up Reports
flood Daily Wind Alerts
sheets/day | 11 different flood sheets/day at one point
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Presentation Notes
This was a record breaking flood in many respects.

You could highlight some of the records that were broke this year.
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Record-Breaking Year - YES

River Recurrence Interval in
Years of Peak Flow

Assiniboine at Brandon* 333 (highest ever recorded)
Assiniboine at Portage* 217 (highest ever recorded)
Souris at Westhope 213 (highest ever recorded)
Souris at Melita 153 (likely behind 1882)
Qu'Appelle at Welby 139 (highest ever recorded)
Elgin Creek 83 (highest ever recorded)
Assiniboine at Russell * 69 (second highest ever)
Oak Creek 50 (highest ever recorded)
Pembina at Neche 43 (third highest ever)
Red River at James Ave* 30 (sixth highest ever)
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Flood frequency

You could highlight some of the records that were broke this year.



Why this flood was different than ‘97

* Landowners on lakes significantly impacted
* 1997 flood much shorter duration
e Geographically extensive flood

e ‘High tech’ flood management
- satimagery -monitoring networks
- ice breaking -real-time information
- forecasting -communications

- rapid deployment of
emergency flood protection equipment



Manitoba 9
Lessons Learned

- Preparation is essential

— Met with Emergency
Coordinators in March

— Broke ice early

— Assiniboine River dike
upgrades

— 800 provincial staff
dedicated to flood fighting

— More monitoring - increase
in # of hydrometric crews



Presenter
Presentation Notes
Millions of dollars were spent in preparation for this flood – it could have been much worse.



Manitoba 9
Lessons Learned

- Flood Protection Infrastructure - it works

— Shellmouth Dam: Water levels at Brandon on
May 15t experienced 11,500 cfs reduction
(reduction of 2.6 ft at 15t Street)

— Red River Floodway and Portage Diversion:
Water levels at James Avenue in Winnipeg on
May 4t experienced 36,700 cfs reduction
(reduction of 8.2 ft)


Presenter
Presentation Notes
Existing flood protection infrastructure made a BIG difference.


Manitoba 9
Lessons Learned
» Public wants to know ‘Which day will it peak?”’

— But sometimes the peak is longer than one day, or

there are multiple peaks.
60
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Public wants to know
 which day will it peak?
 what elevation will it peak?
 how high do I have to build my dike>

Sometimes we don’t have this information...


Manitoba 9

Lessons Learned

. Forecasting peaks in ranges can be difficult
to understand.
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N .
lower decile (favourable weather)

future

A Typical Hydrograph

DATE



Manitoba 9
Lessons Learned
 More scrutiny with development on floodplains
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Breezy Point - 2011

Brandon Corral
Centre 2011

Brandon: “Flats” Flood
Plain Evacuation
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Pressure to protect developed areas 


Manitoba 9
Lessons Learned
 Educate on how to build a sandbag dike

- Sometimes good dikes fail
5
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Presentation Notes
We are still learning how and what types of dikes to build for certain situations.

We are also learning that even good dikes can fail – sometimes flood fighting efforts don’t work
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Lessons Learned

Communicating Issues Very Important

Public, Municipalities, Departmental

Web Access to All Reports

In Places with no Web Access, Fax Daily Reports

Daily Media Reports

Flood Reports

130+

Situation Reports

117

Media Bulletins

98

Media Briefings

75
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We improved communications with the public and flood affected communities 



Lessons Learned
- Manitobans spirit shines through
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Manitobans Impacted

2011 Un-seeded Acres In Manitoba
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The graph shows the number of un-seeded acres in Manitoba annually since 2000. 
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Presentation Notes
2.92 million acres were un-seeded this year – crops in western Manitoba and land surround Lake Manitoba were most impacted.
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A channel is currently being constructed from Lake St. Martin to Big Buffalo Lake. 

The channel is expected to be 5 miles long and handle up to 9,000 cfs.

The channel will be 300 feet wide and 25 feet deep.

Depending on progress of the construction of the emergency channel, an additional bypass around the north side of the Fairford River water control structure will be undertaken.

MB water stewardship estimates that building the channel and keeping the Fairford structure at maximum flows would bring the chance of Lake Manitoba staying below 814 ft in 2012 up to 90%, and Lake St. Martin’s chance of staying below 802 ft in 2012 to 98%.
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Emergency channel
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Progress of Emergency channel
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" Flood Fighting Continues...

- Lake levels are still high

- Today there are still 2188 Evacuees (2,115 of
those are First Nations) as well as 257 housing
units evacuated under MASC.

. Fall storms could result in high wind set-up
and waves on major lakes

- Flood protection on major lakes are still
underway

« Threat of flooding in 2012 remains
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Presentation Notes
We are aware that if lake levels don’t decline prior to freeze up, we are in big trouble for next year.




lood Mitigation / Recovery

 Manitoba Water Stewardship/ MIT Flood Protection ~ $290M
« Individual Flood Protection — $75M
 New community flood protection - $30M
» Converting emergency dikes into permanent dikes — $20M
« Wave Breaking Trial Program Grant - $8M
» Lake St. Martin emergency channel - $100M
« Fairford Control Bypass - $60M

e Building and Recovery Action Plan ~ $175M
* Hoop and Holler Compensation
* Property Tax Relief
Lake Manitoba Financial Assistance Program
* Business, Principal and Non-Principal Residence
* Manitoba Pasture Flooding Assistance
 Lake Manitoba Ag Infrastructure, Transportation and Crop/Forage Loss
Shoal Lakes Agriculture Flooding Assistance
Excess Moisture Economic Stimulus Over 1 Billion
*  Dauphin River Flood Assistance (for commercial fishers) doIIars in ﬂOOd

e Disaster Financial Assistance ~ $45M

mitigation $


Presenter
Presentation Notes
I will try and get dollar figures. 

There are many other flood compensation , mitigation and recovery programs.

Programs:
 MWS’s individual flood protection programs
 New community flood protection:  MWS’s grants/funds for studies, MIT’s funds for construction
 Converting built emergency dikes into permanent dikes:  MIT has funds
 MASC’s Lake Manitoba individual flood protection program
 MASC’s Lake Manitoba cottage and home flood recovery (for damages experienced)
 MASC’s Lake Manitoba emergency flood protection grant
 MASC’s Lake Manitoba agricultural grants
 Shoal Lake ag 
 EMO’s dfaa program
 Lake St. Martin emergency channel
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Thank You

Questions?
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