Technical Background - Lake Manitoba Basin

Lake Winnipegosis, Lake St Martin, and Lake Winnipeg via Dauphin River
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The Waterhen River is the main tributary to Lake Manitoba.
Lake Manitoba drainage basin. However, flows on the Water
Winnipegosis.
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Technical Background - Lake Manitoba Basin
The Portage Diversion

The Portage Diversion was completed in 1970. It
IS one component of the works constructed in the
1960’s to prevent flooding in Winnipeg. The Diversion
Portage Diversion consists of two separate control structures: one which
Portage Reservoir controls the flows down the Assiniboine River and
another which diverts some of the flow of water in
Assiniboine River the Assiniboine River into a 29 km long diversion
channel that empties into Lake Manitoba near Delta
Beach. The diversion was originally designed to carry
a maximum flow of 700 m?/s.

Portage Diversion on May 11, 2012 when the flow into the Portage
Reservoir was 1,412 m°/s and 862 m?/s was being diverted into

L ake Manitoba. To prevent the Assiniboine River dikes from breaching

and flooding much of the prairie between Portage and
Winnipeg, the Manitoba authorities, under a state of
emergency, raised the dikes along the diversion
channel to accommodate a flow of about 1,000 m?/s.
The diversion flow averaged about 710 m°/s over a
o period of about 15 weeks, peaking at 983 m*/s on
s v 0050 May 14. The resulting volume diverted to Lake

Ton YoumeZosen000 can Manitoba was 5,900,00 dam* or more than three
times the next highest volume that occurred in 1976.

Portage Diversions for Selected High Flow Years
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period of 130 days. In early May 2011 forecasters
predicted a record flood volume with a peak flow of

Annual Portags Diversion Flow Volumes over 1,400 m°/s on the Assiniboine River at Portage la

_ I °rairie. The expected dike capacity of the Assiniboine

omon River downstream of Portage la Prairie was only about
500 m®/s due to geotechnical considerations.
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Technical Background - Lake Manitoba Basin
Historical Water Levels on Lake Manitoba
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Technical Background - Lake Manitoba Basin
Whitemud River Natural Flows

Comparison of Precipitation and Runof In the Whitsmud River Basin The Whitemud River provides a reasonable analogue
e ool roch o now v for the contribution of the ungauged catchments

f around the southern extent of Lake Manitoba.
| Precipitation in the Whitemud River basin in 2011 was
* about 550 mm - slightly above the long term average
| (I , | and corresponded to something less than a 5-year
il il *‘“Wt \, | r{ | return pgrioq. Previous years vvith the large amounts
| K of precipitation were 1956 and 1975.

1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Year

Summer runoff, Whitemud River at Westbourne
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The annual runoff volume in 2011 was the largest on
record — some 850,000 dam?®. This eclipsed the 1970
Historical Runoff Volumes - Whitsrmud River and 2001 runoff volumes by about 30 percent. The
o wet periods in the early 1970s, the mid 1990s, and

® Runoff, April to October

the 2010s (extending into 2011) are evident, along

700,000 F

with the dry periods in the early 1960s and the early
500,000 ‘I 9808

400,000 |

[ | | IN 1975 only about 5 percent of the precipitation

200,000 |

100’002 - mm“m“m 1l Imﬂm'h"“ was converted to rLanff —In 2011 1t V\(&lS about 23

S TS0 (S 1 105 (W0 WS W0 TS 10 S 2 205 a0 2 percent. In 2011, high antecedent moisture conditions
resulted in a high percentage of the precipitation being

converted to runoff due to a lack of storage in the

pasin. The 2011 runoff volume from the Whitemud

River basin was about a 100-year event.

Runoff volume (dam?)

Frequency Curve of Runoff in the Whitemud River Basin, 1958-2011

® Measured at Westbourne

—— Pearson Il distribution

Mean =29.8 mm
Standard deviation = 26.2 mm
Skew =1.76

Frequency Curve of Precipitation in the Whitemud River Basin, 1946-2011

® Yearly precipitation

—— Pearson |l distribution
Mean = 507.0 mm

Standard deviation = 93.6 mm >
Skew =0.19 M
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Technical Background - Lake Manitoba Basin
Waterhen River Natural Flows

Historical Runoff Volumes - Waterhen River The Waterhen River is the main contributor to flows into
| ake Manitoba and inflows from the Waterhen reflect
water levels on Lake Winnipegosis. The Waterhen River

g cooores flows were the highest on record in 2011 — about 3.2
g somees | times the historical mean flow. The 2011 runoff volume
e || | eclipsed the 1955 volume by about 20 percent.

2,000,000 -

oo || | The effects of storage in Lake Winnipegosis is evident
1 in the cyclic type of response of the Waterhen River
to wet and dry periods. The period between 1955 and
1964 was dry and subsequently the Waterhen River
flows decreased to record low levels. Between 1965
and 1975 there was a 10 year span when outflows
were about average. Flows were more or less in the

® Measured at Westbourne

— pearont gt average range in the mid 1980s, and the late 1990s,

7,000,000 | Mean = 2,590,000 dam®
r Standard deviation = 1,480,000

ot punctuated by below- average flows in the early 1980s,
P early 1990s, and early 2000s.

Frequency Curve of Annual Runoff Volume - Waterhen River, 1955-2011

8,000,000 ———

4,000,000 -

Annual runoff volume (dam®)

3,000,000 -

In the period leading up to 2011, flows typically were
R i above average, setting the stage for high antecedent
lake levels. In retrospect, the 2011 runoff volume
proved to be about a 200-year event. As IS evident
in the flow pattern after 1955, it is likely that the
Waterhen River will continue to contribute above
average flows for the next couple of years, even i
precipitation is at or below average.
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Technical Background - Lake Manitoba Basin
Lake Manitoba Water Levels

- nflows to Lake Manitoba were the highest on record
for both the Waterhen River and Portage Diversion.

-\ hitemud River inflow Inflow minus outflow over the year amounts

it e o o5 vt waer v nresse o046, nflows peaked in early June at about 1450 m-/s.
T Outflows through the Fairford Control Structure peaked
at 646 m3/s in late July, coincident with peak lake

levels, and continued to recede well into 2012. In 2011

A
N MM A e ambient levels on Lake Manitoba peaked at 249.1 m In

™

Daily discharge (m®/s)

r

= ate July. Instantaneous peaks due to wind effects were

Jan-01 ‘ Jan-31 Mar-O; Apr-02 ‘ May-03 ‘ Jun-02 ‘ Jul-03  Aug-02 Sep-02 Oct-O; ‘ ;ov-OZ ‘ Dec-02 ‘ Jan-02 - yplcaHy abOUt O 25 O O 50 m above the aﬂﬂ b eﬂt ‘ake
| evel, and these occurred virtually in every month.

Between January and early April, lake levels were
Lake Manitoba Water Levels . 2011 relatively steady as outflows at Fairford kept pace witf
25000 | the winter inflows derived primarily from the Waterhen
River. In the second week of April, levels begar
e, to increase rapidly due to rising inflows from the
N M l Waterhen River, the Whitemud River, and the

Portage Diversion.

Lake level (m)

248.00

- Mean daily at Westbourne

"+ nctantancous peake a Westoour Because of persistent high inflows (mostly from the
o0 st Morth A oy oz S Aoz SepiE OuE o2 Oeoz o Waterhen River) the Fairford Control Structure has
been kept effectively open from August 2005 until the
present. The only exceptions were the winter flow
reductions to 140 m°/s to prevent ice-related flooding
along the Dauphin River — invoked from November 12,
2007 until February 4, 2008, and again from October
14, 2008 until February 6, 2009. In the fall of
2010 Fairford flows were above 200 m?/s, but Lake
Manitoba levels were high, and indications pointed to
the potential for flooding in 2011. A decision was made
to cut back Fairford flows because if frazil ice blocked
the Dauphin River high spring flows would cause
extensive flooding on Lake St. Martin. Therefore the
flows were cut back in the period from November 15,

2010 to February 11, 2011.
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Technical Background - Lake Manitoba Basin

Effects of Wind: The May 31 Storm
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Relationship Between Daily Wind Speed and Setup - Lake Manitoba, 2011
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Technical Background - Lake Manitoba Basin

Mitigation Measures: The Emergency Channel

~®

Ice conditions on the Dauphin River limit winter outflows from
Lake St. Martin and increase the probability of winter flooding at
the community.
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