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8.0 FLOODWAY OPERATION 

8.1 Spring Operation 

8.1.1 Objective 

The objective of this section is to provide an overall summary of the flood control and protection 
infrastructure for the City of Winnipeg and the Red River Valley, including a description of 
existing and expanded Floodway operations in response to a spring flood event, and the effects 
thereof.  Summer Operation is covered separately in sections 8.2 and 8.3 of the Supplementary 
Filing. 
 
Much of the technical information presented in this section is a summary of more comprehensive 
analyses and discussions which are contained in the Preliminary Engineering Report that the 
Environmental Impact Statement was based upon, and is intended to provide a high-level, broad 
overview to aid in general understanding of the system. Where appropriate, the reader has been 
referred to the applicable Preliminary Engineering technical document if further detail on that 
aspect is required. 
 

8.1.2 Major Flood Control Works 

The City of Winnipeg and the communities in the Red and Assiniboine River Valleys have a long 
recorded history of flood events dating back to 1826.  Following the 1950 flood, the Government 
of Canada commissioned a Red River Basin Investigation Authority to report on measures for the 
reduction of the flood hazard in the Greater Winnipeg area.  The authority prepared a 
comprehensive engineering report on the nature and causes of periodic flooding on the Red and 
Assiniboine Rivers and submitted preliminary engineering plans for a wide range of flood damage 
reduction measures. In 1956, the Province of Manitoba appointed the Royal Commission on Flood 
Cost Benefit to prepare benefit-cost ratios on the various flood damage reduction projects 
identified by the Investigation Authority.   
 
The Royal Commission reported in 1958 and recommended construction of the following three 
major flood control projects: 
 
• A Greater Winnipeg Floodway with a capacity of 1700 m3/s (60,000 cfs). 
 
• A diversion of the Assiniboine River to Lake Manitoba at Portage la Prairie with a capacity 

of 708 m3/s (25,000 cfs). 
 
• A storage reservoir on the Assiniboine River near Russell Manitoba (Shellmouth Dam). 

The reservoir, named Lake of the Prairies has a storage capacity of 480,000 dam3 
(390,000 acre-feet), and reduces the peak flow contribution of the Assiniboine River in 
Winnipeg by a maximum of 198 m3/s (7,000 cfs). 

 
All three projects have been built and currently function as part of the major flood control works. 
The locations of the three projects are shown below on Figure 1.  The Floodway was completed 
in 1968 at a cost of $62.7 million; the Portage Diversion was completed in 1970 at a cost of 
$20.5 million; and Shellmouth Dam was finished in 1972 at a cost of $10.8 million.  Additionally, 
the City of Winnipeg constructed a permanent dyking system immediately after the 1950 flood to 
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provide flood protection along the Red, Assiniboine and Seine Rivers within the City.  After the 
1966, 1979 and 1997 floods, ring dykes were been built around most flood-prone communities in 
the Red River Valley and individual flood-proofing measures have been further applied 
throughout the rural region.  These are discussed in greater detail in Section 8.1.4. 
 

 
 

Figure 1: Red River Drainage Basin & Existing Flood Control Works 
 

8.1.3 The Red River Drainage Basin 

8.1.3.1 General Characteristics 

The Red River originates in north-central United States, some 880 km (550 miles) almost due 
south of its outlet in Lake Winnipeg.  In the City of Winnipeg, it is joined by its major tributary, 
the Assiniboine River, which drains an area of 153,000 km2 (59,000 mi2) to the west.  Despite the 
fact that the area drained by the Red River to the south of Winnipeg is smaller than this, being 
just 124,000 km2 (48,000 mi2), the maximum flows on the Red are much higher than those on 
the Assiniboine.  During the period of record, some 80% of the peak flood flows at Redwood 
Bridge in Winnipeg originated from the main stem of the Red.  Further, a very large portion of 
these peak flows, some 80% or more, originated in the United States.  Of the total drainage area 
on the Red alone, some 102,000 km2 (39,360 mi2) are in the United States and 22,000 km2 
(8,640 mi2) are in Canada (see Figure 1 and Figure 2). 
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Figure 2: Red River Valley, Looking North from Emerson. Mb. 
(Rendered Digital Elevation Model from NASA SRTM Data – City of Winnipeg is shaded Grey) 

 
The drainage area of the Red River has two basic types of topography.  The central portion of 
the area extending east and west of the river is the bed of the former glacial Lake Agassiz.  This 
region is a broad, flat plain with very gentle gradients.  As a result, once the river leaves its 
banks, very extensive areas are subject to flooding.  In 1950, for example, an area of 1370 km2 
(530 mi2) was flooded between Winnipeg and the International Boundary at Emerson.  
Surrounding the plain is a rougher and higher upland region. 
 
Because of the gentle gradients that characterize this former lakebed, the Red River and the 
lower end of its tributaries have never developed sufficient velocity to cut channels adequate to 
carry the higher flows.  From its origin to Lake Winnipeg, the river makes a gradual, continuous 
descent averaging about 10 cm/km (one-half foot per mile).  Between Emerson and Winnipeg 
the slope is especially flat, averaging only about 5 cm/km (one-quarter of a foot per mile). 
 
The soil covering the Red River plains consists of a highly plastic clay which is able to hold large 
quantities of water and possesses high swelling and shrinking characteristics with changes in 
moisture content.  These qualities make it a very poor foundation material and make the 
riverbanks in many areas unstable and subject to slides.  However, these same qualities make 
this material ideal for constructing flood protection dykes, due to its low hydraulic conductivity.  
Underlying these clays at depths of from 1.2 m to 18.3 m (4 ft to 60 ft), is the glacial drift or 
hardpan, a heterogeneous mass of rock dust, clay, sand, gravel and boulders which, in contrast 
to the clay, makes excellent foundation material. 
 

8.1.3.2 Flood Hydrology of Red River at Winnipeg 

Knowledge of the “state-of-nature” and the controlled Red River flood flows in Winnipeg, as 
referenced to the James Avenue Pumping Station Datum, are key to the design and operation of 
both the existing Floodway and the expanded Floodway project.  Accordingly, Manitoba Water 
Stewardship prepared an estimate of hydrometerological parameter generated floods for the Red 
River for use in the Floodway Expansion Project.  The natural flow contributions in the Winnipeg 
area were estimated by Manitoba Water Stewardship for various Red River flood magnitudes at 
James Avenue Pumping Station.  The estimates were based on recorded data, estimates from the 
1826 flood and temporal considerations of contributions from other streams to the Red River 
peak.  A hydrometeorological parameter routed flood (HPRF) was also estimated and used in the 
assessment of the natural flood flows.  The information is contained in a document authored by 
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A. Warkentin (Mb. Water Stewardship) dated March 2004 and is provided in Annex “B” of 
Appendix “C” to the Preliminary Engineering Report, entitled “Inlet Control Structure”.  The key 
elements are summarized in Figure 3 and itemized by local contributing areas in the following 
section. 
 
As can be seen from Figure 3, the local uncontrolled flow for the design flood parameters 
contributes approximately 6% to the natural flood peak in the Red River at James Avenue 
Pumping Station or 7% of the natural Red River flood peak at the Floodway entrance. 
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Figure 3 – State of Nature Flood Flows 

 

8.1.3.2.1 Natural Flood Flows 

The flow components for the Assiniboine River and smaller streams, as summarized in Table 1, 
are not necessarily spring flood peaks but rather the estimated contribution to the Red River 
peak flow at James Avenue Pumping Station for the design flood conditions. 
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TABLE 1 
ESTIMATED NATURAL FLOW CONTRIBUTIONS 

FOR RED RIVER DESIGN FLOODS AT JAMES AVENUE PUMPING STATION 
 

Annual 
Probability 

of 
Exceedance 

Red River 
Peak at 
James 
Avenue 

m3/s 
(cfs) 

Assiniboine 
River at 

Headingley 
m3/s 
(cfs) 

 

La Salle 
River at 

St. 
Norbert 

m3/s 
(cfs) 

Sturgeon 
Creek at 

St. James 
m3/s 
(cfs) 

Seine 
River at 
Grande 
Pointe 
m3/s 
(cfs) 

Local 
Runoff in 
Winnipeg 

m3/s 
(cfs) 

Red River 
at 

Floodway 
Entrance 

m3/s 
(cfs) 

1 in 1 000 8 353 
(295 000) 

736 
(26 000) 

283 
(10 000) 

85 
(3 000) 

71 
(2 500) 

31 
(1 100) 

7 147 
(252 400) 

1 in 500 6 938 
(245 000) 

708 
(25 000) 

227 
(8 000) 

71 
(2 500) 

57 
(2 000) 

25 
(900) 

5 850 
(206 600) 

1 in 200 5 663 
(200 000) 

680 
(24 000) 

142 
(5 000) 

57 
(2 000) 

42 
(1 500) 

20 
(700) 

4 723 
(166 800) 

1 in 100 4 814 
(170 000) 

623 
(22 000) 

127 
(4 500) 

51 
(1 800) 

34 
(1 200) 

17 
(600) 

3 962 
(139 900) 

1 in 50 4 248 
(150 000) 

566 
(20 000) 

113 
(4 000) 

45 
(1 600) 

28 
(1 000) 

17 
(600) 

3 477 
(122 800) 

 

8.1.3.2.2 Controlled Flood Flows 

 
Operation of Shellmouth Dam, the Seine River Inverted Syphon and, in particular, the Portage 
Diversion reduce the Red River peak flood flows at James Avenue Pumping Station.  However, 
the contribution of uncontrolled local inflows between the Inlet Control Structure and the Red 
River at James Avenue Pumping Station is still significant.  A summary of flow contributions for 
the design flood including uncontrolled local inflows is tabulated below in Table 2 and the results 
shown graphically in Figure 3.  Again actual inflows will depend on hydrological conditions within 
each tributary as well as operation of Shellmouth Dam and Portage Diversion. 
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TABLE 2 
ESTIMATED CONTROLLED FLOW CONTRIBUTIONS 

AT JAMES AVENUE PUMPING STATION 
 

 Natural Peak Flows Uncontrolled Flow Contribution to Peak Flow at James 
Avenue Pumping Station 

Annual 
Probability of 
Exceedance 

Red River 
Peak at 
James 
Avenue 
m3/s 
(cfs) 

Red River 
at 

Floodway 
Entrance 

m3/s 
(cfs) 

Assiniboine 
River at 

Headingley 
m3/s 
(cfs) 

 

La Salle 
River at 

St. 
Norbert 

m3/s 
(cfs) 

Sturgeon 
Creek at 
St. James 

m3/s 
(cfs) 

Seine 
River at 
Syphon 
Outlet 
m3/s 
(cfs) 

Local 
Runoff in 
Winnipeg 

m3/s 
(cfs) 

1 in 1 000 8 353 
(295 000) 

7 147 
(252 400) 

99 
(3 500) 

283 
(10 000) 

85 
(3 000) 

6 
(200) 

31 
(1 100) 

1 in 7001 7 646 
(270 000) 

6 371 
(225 000) 

91 
(3 200) 

249 
(8 800) 

76 
(2 700) 

6 
(200) 

28 
(1 000) 

1 in 500 6 938 
(245 000) 

5 850 
(206 600) 

85 
(3 000) 

227 
(8 000) 

71 
(2 500) 

6 
(200) 

25 
(900) 

1 in 200 5 663 
(200 000) 

4 723 
(166 800) 

85 
(3 000) 

142 
(5 000) 

57 
(2 000) 

6 
(200) 

20 
(700) 

1 in 100 4 814 
(170 000) 

3 962 
(139 900) 

85 
(3 000) 

127 
(4 500) 

51 
(1 800) 

6 
(200) 

17 
(600) 

1 in 50 4 248 
(150 000) 

3 477 
(122 800) 

85 
(3 000) 

113 
(4 000) 

45 
(1 600) 

6 
(200) 

17 
(600) 

 

1 1-in-700 year flood interpolated. 
 

8.1.4 The Existing Floodway And Associated Flood Protection Works 

Section 8.1.4 describes the existing Floodway and all other associated flood protection works 
that, in conjunction with the Shellmouth Dam and Portage Diversion, comprehensively form the 
flood control and protection infrastructure works for the City of Winnipeg. 
 
The existing Floodway system is based on an open channel around the City of Winnipeg to divert 
water around the city during major floods.  An Inlet Control Structure across the Red River just 
upstream of Winnipeg limits flow through Winnipeg and diverts the excess water into the open 
channel under flood conditions.  An Outlet Control Structure dissipates the energy from flow in 
the channel at the Floodway Outlet Structure before it re-enters the Red River downstream of 
Lockport.  A dyking system extending both East and West from the Inlet Control Structure 
completes the water retaining system. 
 
The basis of the initial design of the flood protection works was to provide protection for the 1-in-
160 year flood (return period based on knowledge of hydrology of the day in the 1960’s) of 4,785 
m3/s (169,000 cfs) at Redwood Bridge, located a short distance downstream from the confluence 
of the Red and Assiniboine Rivers. 
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The following discharges and water levels applied to the initial design: 
 

Design Flood (natural) § 4785 m3/s (169,000 cfs) 
Return Period § 1-in-160 years (1962) 
Assiniboine River contribution to peak § 1085 m3/s (38,300 cfs) avg 
Portage Diversion § 708 m3/s (25,000 cfs) 
Reduction of flow due to Shellmouth Reservoir § 198 m3/s (7,000 cfs) 
Redwood Bridge (controlled) § El. 229.36 m (752.5 ft) 

§ El. 7.62 m (25 ft) (JAPSD) 
Floodway Discharge § 1699 m3/s (60,000 cfs) 
Inlet Control Structure Discharge § 2002 m3/s (70,700 cfs) 
Controlled Discharge – James Avenue § 2180 m3/s (77,000 cfs) 
Water level upstream of Inlet Control 
  Structure for design condition 

§ El. 234.77 m (770.25 ft) 

Water level upstream of Inlet Control 
  Structure for emergency operation 

§ El. 237.13 m (778.0 ft) 

 
The current design flood period, based on knowledge of the hydrology of the Red River, is 
approximately 1-in-90 years with the design upstream water level. 
 

8.1.4.1 Floodway Channel 

The Floodway Channel is approximately 47 km (29 mi) in length with a difference in water 
surface under design flood conditions, of approximately 5.5 m (18 ft) between the Inlet and the 
Outlet.  It is located in the high plasticity lacustrine clays of glacial Lake Agassiz, which are 
underlain generally by glacial till.  An exception to this is the Birds Hill ridge which is a granular 
fluvio-glacial deposit from the last glacial age.  The soils south and north of Birds Hill are similar 
but there are differences in the thickness of the lacustrine deposit. 
 
The base width of the channel varies from 115.8 m (380 ft) to 164.6 m (540 ft), and the top 
widths range from 213.4 m (700 ft) to 304.8 m (1000 ft).  The Inlet to the Floodway is located in 
the east bank of the Red River and consists of a broad-crested earthen weir 213.4 m (700 ft) 
wide, with a crest elevation of 228.6 m (750 ft).  There is a transition section below the weir 
which widens gradually to the typical Floodway cross section.  The crest at el 228.6 m (750 ft 
ASL) ensures that flows below approximately 1,000 m3/s (35,000 cfs) pass down the Red River 
and do not enter the Floodway.  This prevents ice from entering the Floodway channel during 
periods of flow when ice is prevalent on the river. 
 
Prior to 1997, the only major inlet for flow to the Floodway was the entrance opening proper, at 
the Red River.  In 1997, the peak discharge in the Floodway approached its design value of 
60,000 cfs.  During this event, it was observed that the East Embankment and the Turnbull Drive 
Dyke each restricted the flood flows as they approached the Floodway entrance.  Investigations 
determined that improvements to the inlet configuration in the vicinity of Grande Point could 
improve hydraulic conditions and reduce water levels and flooding duration in the area. 
 
Subsequently, two sections of the East Embankment of the Floodway were removed to provide 
an outlet from Grande Pointe area direct to the Floodway Channel.  These two openings, short 
circuit the flow path of the floodwater from the area thereby lowering local water levels.  The 
most westerly opening is 700 m (2,300 ft) long and the other is approximately 550 m (1,800 ft) 
long (drawings showing the location of the embankment gaps are located in Appendix “L” to the 
Preliminary Engineering Report, if required for clarity). 
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8.1.4.2 Inlet Control Structure 

The Floodway Inlet Control Structure is situated in the Red River just downstream from the inlet 
to the Floodway Channel.  The structure consists of reinforced concrete abutments, end piers and 
a central pier with two large submersible sector gates, each 34.29 m (112.5 ft) wide.  The gates 
normally are in the submerged position below the bottom of the riverbed, with a minimum of 
1.83 m (6 ft) (but normally about 2.44 m (8 ft) ) of water over them in the summer months.  
Under these conditions the crest of the Channel Inlet at el. 228.6 m (750 ft) permits flows to 
enter the Floodway when the Red River discharge exceeds 1,000 m3/s (35,000 cfs).  As the 
natural river stage increases above 1,000 m3/s (35,000 cfs) there is a division in flow between 
the Floodway and the Red River.  The purpose of the Floodway Inlet Control Structure is to 
regulate the division in flow between the Floodway and the Red River.  The intent of operating 
the gates in the Floodway Inlet Control Structure is to maintain an upstream water surface 
elevation at the level that would have occurred under natural conditions (operating rules are 
described in greater detail in section 8.1.5 of this section).  Gates were chosen  to be 
incorporated into the original project as a means of flow regulation over modifying the Floodway 
channel to accommodate unregulated flows.  Without the gates, the excavation required in the 
Floodway would have to have been much greater, and would have made the project uneconomic.  
The structure is founded on limestone bedrock.  (Drawings of the Inlet Control Structure are 
included in Annex “B” of Appendix “C” to the Preliminary Engineering Report, if required for 
clarity). 
 

8.1.4.3 Floodway Dyking System 

Dykes on either side of the Floodway Inlet Control Structure retain the floodwaters upstream of 
Winnipeg.  The dykes together with the Inlet Control Structure define the water retaining system 
and are an integral part of the Floodway system.  East of the Red River, the East Dyke is 
incorporated into the embankment created by the Floodway channel excavation.  The dyke 
extends parallel to the Floodway to PTH 59S.  Beyond PTH 59S, it is identified as the West 
Embankment. 
 
West of the Red River, the original West Dyke extends a distance of about 32 km (20 miles) in a 
southern and westerly direction from the Inlet Control Structure up to the point where the 
natural ground is above the original design flood elevation.  The West Dyke contains the 
floodwaters of the Red River and prevents the flow from passing into the LaSalle River 
watershed, where it would bypass the Floodway Inlet Control Structure and enter Winnipeg 
directly.  During large floods, the river water level is well above the natural bank level and 
flooding extends laterally over many kilometers (some 40.2 km (25 miles) in 1997, for example). 
The original design included the concept of allowing flow past the end of the West Dyke or 
through breaches in the West Dyke for extreme floods. 
 
Extension of the West Dyke westward along PR 305, to the vicinity of Brunkild was completed in 
2001.  The West Dyke is now some 70 km (43.5 miles) long and is proposed for further upgrade 
under the Floodway Expansion Program, primarily for wind setup under extreme floods. 
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8.1.4.4 Floodway Outlet Structure 

The difference in water level over the entire reach of the Floodway Channel from Inlet to Outlet 
is 5.5 m (18 ft) under design conditions but the corresponding difference of the Red River 
between those same points is about 9.8 m (32 ft).  The purpose of the Outlet Structure therefore 
is to dissipate the energy in the water at its point of re-entry into the Red River near Lockport, 
thereby preventing damage and erosion in the river.  The Outlet Structure is to be modified to 
accommodate an increased design flow of 3965 m3/s (140,000 cfs) with the expanded Floodway. 
 

8.1.4.5 Bridges, Crossings and Other Associated Floodway Structures 

There are many structures that cross over and under the Floodway.  These include highway 
bridges, railway bridges, transmission lines, pipelines, communication cables, and the City of 
Winnipeg water supply aqueducts.  There are also drop structures along the south and east side 
of the Floodway Channel.  In addition, the Seine River Inverted Syphon carries flow under the 
Floodway Channel to meet riparian needs in its natural watercourse through the City.  Seine River 
flood overflows are diverted into the Floodway Channel. 
 
A summary of major structures includes: 
 
• Six highway bridges including the TransCanada Highway. 
 
• Six railway bridges. 
 
• Fourteen overhead power transmission lines, owned by Manitoba Hydro.  Additionally, 

Manitoba Hydro has three underground fibre optic communication cables that cross the 
Floodway. 

 
• Several Centra Gas and Manitoba Telecom buried crossings. 
 
• Two oil pipelines. 
 
• City of Winnipeg water supply aqueducts. 
 
• Seven local drainage drop structures. 
 
• Seine River Inverted Syphon. 
 

8.1.4.6 Community Ring Dykes and Individual Flood Proofing Efforts 

Following the 1997 event, the Governments of Canada and Manitoba jointly invested 
approximately $110 million in flood protection works in the Red River valley under the “1997 Red 
River Valley Flood Proofing and Dike Enhancement” agreement.  The details of that program and 
its implementation status are documented in detail in Annex “A1” and “A2” of this section of the 
Supplementary Filing. 
 
Under this program, 9 additional Red River Valley communities were protected by community 
dykes: Grande Pointe; Niverville; Gretna; Aubigny; St. Pierre-Jolys; Lowe Farm; Riverside; 
Rosenfeld; and Ste. Agathe.  In addition, 4 more communities upgraded their existing dykes to 
the new level of protection: Emerson; Dominion City; Rosseau River; and Rosenort.  
Approximately 1900 residences and business were protected under the community dyking 
program.  Additionally, 22 residences were purchased and removed from the flood plain 
immediately south of the Floodway along St. Mary’s Road, Greenview Road and Howden Road. 
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Outside of the major community ring dykes, 2850 applications for financial assistance were 
received from individual homes and businesses, of which 2576 were determined to be eligible 
and were incorporated into the flood protection program. 
 
All properties under this program were required to be protected to the 1997 level plus 2’ 
freeboard.  The specifications for construction required top-widths of dykes or clear widths on 
pads that envisaged the ability to build temporary sandbag dykes to further accommodate floods 
of higher return frequency.  Because of this requirement, the communities and individual 
properties that were protected under the post-1997 program from (and including) Ste. Agathe 
and upstream could be protected against the 700 year event by supplementing their permanent 
protection measures with temporary works. 
 
Many properties between Ste Agathe and the Floodway Inlet would likely not be upgradeable to 
700 year protection without major modifications, since they lie within the zone of backwater 
influence of the Inlet Control Structure and would be subject to artificial flooding as a result of 
Floodway Operation in response to the extreme event.  Damages caused to those properties by 
such artificial flooding would be covered by the compensation legislation discussed in Section 7.0. 
 

8.1.4.7 City of Winnipeg Flood Protection Works 

The major components of the City of Winnipeg’s Flood Protection Works form an integral and 
critical component of the overall flood protection system, and include: 
 
• The Primary Dike System 
• The Secondary Dike System 
• Sewer System Pump Stations and Gate Chambers 
 
The City’s flood protection system is described and discussed in greater detail in Section 11.0. 
 

8.1.5 Operation Rules 

The Floodway has been operated in response to spring events in 22 years since it was 
commissioned in 1968.  In four of those years, 1974, 1979, 1996 and 1997, the natural Red River 
peak discharge would have exceeded 2265 m3/s (80,000 cfs) at James Avenue Pumping Station, 
the level of protection provided by the current dyking system within Winnipeg (referred to as 
24.5 ft JAPSD).   
 
The original policy of operation was established in March 1970 in the document entitled “Red 
River Floodway Program of Operation”, and reads as follows: 
 

“The Red River Floodway will be operated to provide maximum protection for the 
Metropolitan Area of Winnipeg but, at the same time, the interests upstream of 
the Floodway should not be adversely affected.  In order to accomplish this the 
water levels upstream of the Inlet Control Structure shall be maintained at the 
elevation which would have obtained under natural conditions except as noted…” 

 
In an October 1984 update to this document, detailed operating rules were developed to assist in 
achieving compliance with the policy. 
 
Following the 1997 flood, the Province appointed the Red River Floodway Operation Review 
Committee to review the present rules and criteria for operation of the Red River Floodway 
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(Inlet) control structure and recommend changes, if necessary.  That committee found that, 
while the existing rules of the time were appropriate under most circumstances, changes would 
be appropriate to make allowances for certain forseen exceptional circumstances such as those 
that occurred in 1997, and to remove ambiguities that existed in the way the rules were currently 
written. 
 
The changes recommended by the Red River Floodway Operation Review Committee were 
adopted by the Province in April, 2000 and are summarized as follows: 
 
Rule 1: Normal Operation:  Maintain “natural” water levels on the Red River at the entrance to 
the Floodway Channel, until the water surface elevation at the James Avenue gauge reaches el 
7.46 m. (24.5 ft), or the river level anywhere along the Red River within the City of Winnipeg 
reaches two feet (0.61 m) below the Flood Protection Level of el. 8.48 m or 27.83 ft. 
 
Rule 2: Major Flood Operation:  Once the river levels within Winnipeg reach the limits described 
in Rule 1, the level in Winnipeg should be held constant while river levels south of the Inlet 
Control Structure continue to rise.  Furthermore, if forecasts indicate that river levels south of 
Winnipeg will rise more than 0.61m (2 ft) above natural, the City must proceed with emergency 
raising of the dykes and temporary protection measures on the sewer systems in accordance 
with the flood level forecasts within Winnipeg.  The water levels in Winnipeg should be permitted 
to rise as construction proceeds, but not so as to encroach on the freeboard of the dykes or 
compromise the emergency measures undertaken for protecting the sewer systems.  At the same 
time, the Province should consider the possibility of an emergency increase in the height of the 
Floodway embankments and the West Dyke.  At no time will the water level at the Floodway 
Channel’s entrance be allowed to rise to a level that infringes on the allowable freeboard on the 
Floodway West Embankment (Winnipeg side) and the West Dyke. 
 
Rule 3: Extreme Flood Operation:  For extreme floods, where the water level at the Floodway 
Channel’s entrance reaches the maximum level that can be held by the Floodway West 
Embankment and the West Dyke, the river level must not be permitted to exceed that level.  All 
additional flows must be passed through Winnipeg. 
 
The Red River Floodway Operation Review Committee also noted that questions arose about the 
accuracy of the computed “natural” levels above the Floodway.  They therefore recommended 
that the “Natural” water level relationships be recomputed. 
 
The "natural flow" is the flow that would have occurred if flood control projects such as the 
Shellmouth Dam, Portage Diversion, Assiniboine Dykes and Floodway had not been built.  The 
"natural level" is defined as the level that would have occurred in the absence of flood control 
works but with the level of urban development in place at time of construction of flood control 
works. 
 
In December 2002, Acres Manitoba was assigned to recompute the natural water levels 
associated with the Red River, and their report was filed in April, 2004.  A copy of the executive 
summary of that report is attached to this report as Annex “B”, and the full text of the report is 
available for download at: 
 

http://www.floodwayauthority.mb.ca/reports_recomp.html 
 

http://www.floodwayauthority.mb.ca/reports_recomp.html
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The findings of the Acres study were that: 
 

"The rating table is not a single relationship, due to the variable nature of 
Assiniboine River contributions. As such, a two dimensional matrix of Red and 
Assiniboine River discharge was required. The matrix of Red River and 
Assiniboine River discharges was simulated using the calibrated backwater 
model... The calculated rating table is presented in the following table and as a 
stage-discharge rating curve based on 10% flow contribution from the 
Assiniboine River is shown in the figure below." 
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Figure 4: Rating Curve at Inlet Control Structure 

 
 
Acres further found that: 
 

The rating curve plot shows that the simulated curve begins to diverge from the 
existing Floodway Inlet curve at about 150,000 cfs and this divergence grows to 
about a foot lower at 200,000 cfs, and about two feet lower at 250,000 cfs.  

 
The difference in the ‘old’ vs. ‘new’ rating curves is attributed to: 
 

1) A better current understanding of the hydrology of the Red River Basin (there are 40+ 
years of additional data available which can be analyzed to determine hydrological 
impacts and responses today than what existed when the original Floodway rating curve 
was developed, and 
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2) The computerized modeling tools and analysis techniques available today are significantly 
more refined and accurate than the methods available for analysis of data that existed 
during the design of the original Floodway 

 

8.1.6 Spring Flood Fighting Operations 

In general, a typical spring flood fighting operation on the Red River begins with the early 
assessment of flood potential along the river. This assessment, undertaken by Water 
Stewardship, includes analysis of snowpack and antecedent soil moisture conditions over the 
entire Red and Assiniboine basins. The long range forecast is usually issued in early March and is 
followed up if necessary with successive forecasts as the run-off develops. If a significant flood is 
forecast, information is provided as required to all departments and local governments involved 
in planning flood fighting activities.  
 
During the flood, Water Stewardship continuously monitors streamflow, provides daily water-
levels and forecast peak flows and dates, to all affected Town flood protection facilities and all 
protected private home sites, etc. along the Red River and its tributaries.  
Detailed information on operations in each ring-dyked community should be requested from 
Water Stewardship, Infrastructure and Operations Division. Detailed information on coordination 
of overall flood fighting activities should be requested from Manitoba Emergency Management 
Organization. 
  
The City of Winnipeg is responsible for operation and maintenance of the Primary Dykes within 
the City (except for the Primary Dykes on the University of Manitoba Fort Garry Campus).  Since 
1997 the City has developed a detailed Flood Operations Manual which provides an enhanced 
level of coordination for comprehensive flood fighting planning and operations activities up to 
25.7 feet JAPSD, which is the water level associated with the legislated Flood Protection Level. 
 

8.1.7 Interaction of Inlet Control Gates, the Floodway Inlet and Other Flood 
Protection Works 

Operation and interaction of the Inlet Control Gates is illustrated and described in the following 
four graphics: 
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The above graphics demonstrate the gate operation for a given natural flow of approximately 
60,000 cfs in the Red River, upstream of the Inlet Control Structure. 
 
As shown earlier in Figure 4, there is a specific natural water level upstream of the control 
structure associated with each discrete flow rate on the Red River.  Following the same principals 
as those illustrated in the graphics above, when operating under Rule 1, the gates would be 
adjusted as the flow on the Red River varied throughout the duration of the flood event so that 
the water level upstream equaled the computed “natural” level. 
 
As noted in section 8.1.5, Operating Rules #2 and #3 anticipate that Floodway operations will be 
undertaken in response to major and extreme floods which cause “unnatural” water levels 
upstream of the Inlet Control Structure (ie. artificial flooding).  Under such operations, the areas 
which experience unnatural water levels are located in a reach of the river referred to as being 
within the influence of the ”backwater” effect of the Inlet Control Structure.  The extent of this 
backwater zone, and the effects of both natural and unnatural water levels in this zone is 
discussed further in section 8.1.10. 
 
In recognition of the damages that can be realized under such operations, the Province has 
established compensation legislation which applies in the event that Floodway operation causes 
artificial flooding during spring flooding in the Red River Valley.  Details of this legislation, it’s 
application and conditions attached thereto are discussed in detail in Section 7.0. 
 

8.1.8 Effect of the Floodway Entrance Plug 

The original design of the Floodway incorporated a weir at the channel entrance to serve several 
purposes: 
 
• Minimize use of the Floodway during summer so as to also minimize the frequency of 

submergence of the channel vegetation that could lead to its irradication and resulting 
exposure of the channel bed to unpredictable erosion damage 

 
• Minimize the risk of entrance of large volumes of river ice into the Floodway during the 

spring prior to passage of the ice down-river through Winnipeg. The ice jamming 
potential at bridges, or at the Floodway Outlet where the channel narrows to about one 
sixth of the surface width of the Floodway Channel upstream was feared as an 
uncertainty. It was recognized as a possible cause of channel blockage that could cause 
unpredictable rises in water level, and risk to the bridges. 

 
The weir is about 200 m wide, has a crest elevation of approximately El 228.6 m (750 ft ASL) and 
is about 2 m in height above the invert of the Floodway Channel downstream. 
 
The same issues exist today as did during the original planning in the 1960’s.  It is possible that 
some means of prevention of these problems could be devised at a cost to the project, if there 
were significant benefits to be achieved by eliminating the entrance weir. Figure 5 shows the 
rating curve of flow through the Floodway as a function of the water level at the Floodway 
entrance. It also demonstrates how the expanded Floodway would modify this, and further, how 
it would be changed if the entrance weir were removed in its entirety. This figure demonstrates 
two points: 
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• The improvement in flood passage without the entrance weir at upstream water levels 
that are approaching or exceed the top of the riverbanks at the Inlet would be virtually 
nil. 

 
• The largest increase in flow that could be provided is approximately 120 m3/s (4,200 cfs), 

and would be at a water level of approximately 228.6 m (750 ft). 
 
Combination of the modified Floodway rating curve (Figure 5– no Entrance Plug) with the known 
hydraulic characteristics of the Red River shows the following: 
 
• With a water level at El 228.6 m (750 ft) and assuming the weir is in place, the river flow 

would typically be about 1,000 m3/s (35,000 cfs), and would be at an incipient condition 
of overflowing the crest of the entrance weir. 

 
• If a similar river flow were to occur and the weir did not exist, the drawdown effect of 

water entering the Floodway would be approximately 35 cm (14 inches) at the entrance 
to the Floodway, and would be a similar reduction in water level through most of 
Winnipeg. 

 
• The reduction in water level would reduce to approximately 18 cm (7 inches) at St. 

Adolph, and to 7 cm (3 inches) at Ste. Agathe. This is the largest improvement that could 
be expected. 
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• At flows that cause the river level to exceed El 230 m (754.5 ft), the elimination of the 
weir would have no measurable effect. This would be at river flows of about 1 600 m3/s 
(56,000 cfs), or greater. 

 
• Similarly, at flows that would cause the river to reach only El 226.5 m (743 ft), the 

benefit would be zero, as no flow would enter the Floodway either with or without the 
entrance weir. 

 
These reductions are all at a stage that is well below bank-full stage in the Red River, and the 
maximum reduction in water level of 35 cm (14 inches) would occur at a water level of about 4 
m (12 ft) below the top of bank. Given the small water level reduction, and the fact that that 
reduction is achieved at a level that is well below bank-full stage upstream, it has no benefit and 
does not warrant the cost of removing the weir or replacing it with a costly structure to hold back 
ice while allowing flow into the Floodway channel at less than 750 ASL. Just removing the plug 
will add exposure of the Floodway to the risks cited above. 
 

8.1.9 Floodway Expansion Project Synopsis 

The Floodway Expansion Project is being designed to protect the City of Winnipeg from floods 
with returns periods up to a 1-in-700 years.  The key elements of the expansion project include: 
 
• Increasing the capacity of the Floodway Channel from 1700 m3/s (60,000 cfs) to 3965 

m3/s (140,000 cfs) primarily through widening of the existing channel. 
 
• Maintaining the previous maximum water level limit of 237.13 m (778.0 ft) at the 

Floodway Entrance for the 1-in-700 year design condition. 
 
• Limiting the flow through the Inlet Control Structure without considering water levels to 

exceed the Flood Protection Level of 7.68 m (25.8 ft JAPSD) in Winnipeg. 
 
• Raising the West Dyke, East Dyke and West Embankment of the Floodway to provide 

protection to the design flood level with sufficient freeboard to withstand the setup and 
waves generated by the design wind during the flood period. 

 
• Modifying the Outlet Control Structure to provide the energy dissipation required for the 

increased Floodway flow.  This is being accommodated primarily through a new, wider 
mass-concrete overflow structure. 

 
• Maintaining the current Operation Rule Curves.  However, with the expanded Floodway, 

the transition points between the rules are implemented at higher flows, which reflect 
the revised discharge capacity (and associated higher levels of protection) of the 
Floodway Channel. 

 
To summarize the discussions contained in the preceding sections (8.1.5 to 8.1.9), the “State-of-
Nature” or “Natural” and the ultimate maximum water levels at the Floodway entrance are 
graphically depicted below in Figure 6.  This figure also illustrates the effect of implementing the 
Operation Rules for both the existing and expanded Floodway and the effect of the modifications 
made during the design process.  The modifications were based primarily on additional backwater 
analysis and modified Floodway Channel geometry. 
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Figure 6 – Rule Curve for Existing and Expanded Floodway  
(Showing Elevation at Inlet vs. Flow Event) 

 

8.1.10 Effects of Floodway Operation (Spring Event) 

The effects of Floodway Operation in response to a spring flood event are described in this 
section within the context of four events that have return periods as follows: 
 
• 90 Year (event at which natural water level is maintained with existing Floodway) 

• 120 Year (event at which natural water level is maintained with expanded Floodway) 

• 225 Year (maximum protection level of existing Floodway at el. 778 – artificial flooding occurs) 

• 700 Year (maximum protection level of expanded Floodway at el. 778 – artificial flooding occurs) 

 
(Although the existing Floodway can pass a maximum of a 225 year flood, it is not reliable due to 
submerged bridges and inadequate freeboard on the West Dyke.) 
 
During the latter stages of the public consultation process, and through the initial responses 
received to the Environmental Impact Assessment, it has become apparent that there is a 
general misconception with respect to the areas inundated by the 700 year event, in the 
presence of the existing and the expanded Floodway, and how those areas relate to inundation 
that may have occurred without the Floodway and it’s associated works.  In particular, some 
members of the general public incorrectly believe that: 
 
• the West Dyke creates a significant impoundment west of the Red River that would not 

exist without the dyke, and 
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• that areas east of approximately PTH No. 59 would not be part of the floodplain for 
extreme events if the Floodway and the East Embankment did not exist 

 
These misconceptions can be dispelled by studying the graphic depicted in Figure 7, which 
illustrates the extents of flooding for various extreme events of record (1826, 1950 and 1997).  
The extent of flooding for the 1826 and 1950 events as shown were determined by using water 
levels recorded for those events to develop reasonable flood hydrographs for the events, and 
simulating those events in a similar way as the design events for the Floodway expansion were 
modeled to determine the limits of flood propagation.  The topography in the inundation models 
for those events was also modified from existing conditions to represent the state of 
infrastructure development at those points in time.  The 1997 flooded area is based on Radarsat 
(satellite) imagery captured at the peak of the actual event. 
 
It is apparent that, even in the absence of the West Dyke, Floodway and East Embankment, 
flood waters in 1950 and 1826 propagated both into the westerly portion of the valley and 
easterly extent of the floodplain in a similar pattern or ‘footprint’ as that experienced in 1997 
(when the West Dyke and Floodway existed).  This is largely due to the natural topography and 
gradients throughout the valley (to the west, created by the confluence of the Red River valley 
and the Morris River valley). 
 
Interestingly, to the west, the ultimate extent of flood water propagation in 1826 closely followed 
the alignment of the (later) West Dyke for much of its length.  This is because a good portion of 
the West Dyke is situated on the watershed boundary, and is simply intended to prevent the 
floodwaters from the Red River from crossing the boundary into the LaSalle River. 
 
Based on review of the flood extents in 1826, it is clear that areas to the south of the West Dyke 
and east of PTH 59 near Grande Pointe are part of the natural floodplain that would exist with or 
without the Floodway and it’s associated works.   This is not to say that existence of the 
Floodway causes no impact.  As noted in sections 8.1.5 and 8.1.7, beyond approximately the 90 
year event, operation following Rule 2 would be undertaken, and unnatural water levels would be 
created upstream of the Inlet Control Structure in response to a Major Flood, with the existing 
Floodway.  However, the effect in those areas noted above is incremental on an existing 
condition, not solely related to existence and operation of the Flood Control Works.  These 
effects are further discussed in the following section. 
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Also in the latter stages of the Public Consultation Process, inundation figures were prepared to 
assist in demonstrating the effects and benefits of the Floodway and the expansion project.  
However, in some cases, misconceptions existed in interpretation of these figures, particularly 
when events with varying return periods were presented independently.  To clarify these issues, 
Figures 8.1 and 8.2 were developed showing three distinct conditions overlaid on one graphic: 
 

• The 700 year design event:  Shown in Dark Blue, the topographical extent of flooding for 
this event throughout the valley is independent of Floodway Expansion (ie. with or 
without expansion, the maximum water elevation at the Floodway Inlet is 778’ ASL,  and 
therefore the inundation extends to the same limits).  The total flow associated with this 
event is 225,000 cfs on the Red River at the Inlet, and is significantly larger than the 
total flow associated with the 1997 event (138,500 cfs). 

 
• The actual 1997 flood limits: This is represented by the area in green combined with the 

area in light blue.  This is the limit of flooding that actually occurred at the peak of the 
1997 event (approximately 90 year return frequency, vs. 700 years as described above). 

 
• The 90 year event after Floodway Expansion: Shown in green, this area represents the 

extent of flooding that would occur should a hydrologic event similar to the 1997 
condition be experienced after Floodway Expansion.  The benefits of the expansion 
project are shown in that the difference between the actual 1997 limits noted above 
would be reduced by the area in light blue, due to the increased Floodway capacity. 
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FIGURE 8.1 (Ste. Agathe to Grande Pointe) 
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FIGURE 8.2 (Emerson to Winnipeg) 
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The effects of Floodway operations on water levels along the Red River are evaluated in detail in 
Appendix “L” to the Preliminary Engineering Report, entitled “Environmental Baseline Studies – 
Water Regime Effects”.  A summary of those findings is provided herein to meet the objectives of 
this section in providing a complete overview of Floodway operations. 
 
Water surface profiles for each of these four events were developed using a combination of 3 
industry recognized hydraulic models: HEC-RAS, MIKE11 and TELEMAC-2D.  A substantial 
amount of technical detail regarding model setup, calibration and the simulations carried out are 
contained in various appendices of the Preliminary Engineering Report, mainly Appendix “L” and 
Appendix “H”. 
 
The following graphical products have been developed since filing of the EIS to aid in 
understanding of the effects related to existence and operation of the current Floodway, and 
expansion of the Floodway.  These are included as Annexes to this section of the Supplementary 
Filing: 
 

• Graphs of the water surface profiles for each of these events, depicting conditions for 
both the existing Floodway and expanded Floodway.  These graphics also show the flood 
protection levels for various communities in relation to the water levels (contained in 
Annex “C” to this section of the Supplementary Filing - 18 pp) 

 
• A tabulation of water levels at discrete locations for existing and expanded Floodway 

scenarios (contained in Annex “D” to this section of the Supplementary Filing – 1 page) 
 
• Individual graphical depictions of water levels for the communities referenced in the 

above table (contained in Annex “E” to this section of the Supplementary Filing – 19 
images) 

 
• Additional inundation maps showing the maximum extent of flooding for the design event 

to be expected south of Winnipeg, within Winnipeg and to the North.  (contained in 
Annex “F” to this section of the Supplementary Filing – 3 pp) 

 
• Cross-sections showing the extent of inundation for the 700 year design event (contained 

in Annex “G” to this section of the Supplementary Filing – 4 pp) Note: due to time 
limitations only one set of cross sections at one location could be prepared for 
submission with this report.  Additional cross sections will be available in December 2004, 
for the locations that are identified on the inundation maps. 

 
To summarize the effects of Floodway operation and expansion which are demonstrated in the 
above noted tables and graphics, a quantitative analysis of total residences that would 
experience flooding for the four target events was carried out, for both the existing and 
expanded Floodway scenarios.  The results are tabulated below in Table 3: 
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TABLE: 3 - Estimated Numbers of Flooded Residences With/Without Floodway Expansion    

         

 Number of Residences Flooded 

Region of Analysis: Existing Floodway Expanded Floodway 

  1:90 yr  1:120 yr 1:225 yr 1:700 yr 1:90 yr  1:120 yr 1:225 yr 1:700 yr 

                  

Emerson to Floodway Inlet1 1085 1300 2960 3300 1085 1200 2355 3300 

                  

                  

Within City of Wpg below 
Floodway Inlet1 0 0 0 144,000 0 0 0 0 

                  

                  

North Perimeter Bridge to 
Floodway Outlet2 -3 124 143 364 -3 124 143 239 

                  

                  
Floodway Outlet to Netley 
Creek2 -3 73 86 167 -3 73 86 174 

                  

         

Notes:         

1. Source - "Flood Protection for Winnipeg" - 2001 - KGS Group / InterGroup - Appendix F 

     (This data represents information as of late1998) 

2. Source - "Preliminary Engineering Report" - Appendix L - Acres Manitoba Ltd 

3. This flood was not analysed by Acres Manitoba Ltd. 
 
 
The source of the data in the table is based on the best sampling of information available as of 
1998.  While the totals represented by the figures may not be explicitly accurate in 2004, 
differences would be small, and would not affect the economics or benefits of the Floodway 
Expansion Project, and there are two valid conclusions that can be drawn from the table, 
irrespective of the date: 
 
• The orders of magnitude represented by the totals in each region are appropriate in 

comparison to each other, and 
• The relative changes shown from existing to expanded Floodway are relatively accurate, 

and again allow for the comparison and demonstration of project benefits and impacts. 
 

8.1.11 Effects of Floodway Operation and Expansion for Extreme Events (beyond 
700 Year Return Period) 

8.1.11.1 Upstream of the Inlet 

 
For floods larger than the 1 in 700 year flood, the water level upstream of the Floodway Inlet 
would be maintained at 237.13 m (778 ft) ASL, therefore the effect on water levels will be the 
same with or without the expansion project. For a very extreme flood, the water level would rise 
above 778 ft, earlier with the existing Floodway than with the expanded Floodway.  
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8.1.11.2 Within Winnipeg 

 
Water levels in Winnipeg would rise above 26.5 ft at James Avenue as additional flow is passed 
through Winnipeg. If all the primary dykes in Winnipeg cannot be temporarily raised on an 
emergency basis, flooding will occur in Winnipeg. However, for floods greater than the 1 in 700 
year flood, the flooding would be much less extensive in Winnipeg with the Project.  
 

8.1.11.3 Downstream of the Outlet 

 
The incremental flood levels with the Project downstream of the Floodway Outlet should be no 
greater than the incremental difference for the 1 in 700 year flood (an increase of 0.27 m with 
the Project at Lockport, tapering to an increase of 0.13 m at Selkirk and 0.05 m at Breezy Point).  
This is because for floods larger than the 1 in 700 year event, the additional water will go 
through Winnipeg, as it would with the existing Floodway. 
 

8.1.11.4 Response to Very Extreme Events 

 
For an extreme event of one in 2500 year Flood (9 500 m3/s at James Avenue, approximately 8 
500 m3/s at the inlet), the combined capacity of the Expanded Floodway and the Inlet Control 
Structure in the Red River may be exceeded and may require the removal of part of the West 
Dyke to allow passage of the flood. At this level, flooding will have occurred on the north side of 
the West Dyke due to allowing more water to flow through Winnipeg (Rule 3); and the location 
will be selected as to cause no additional flooding in the region protected by the West Dyke. 
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8.2 SUMMER WATER LEVEL CONTROL IN THE CITY OF WINNIPEG 
 
Summer water level control in the City of Winnipeg is a planned future action as a separate 
action from Floodway Expansion.  In other words, management of summer water levels in the 
City of Winnipeg is to be done solely through the operation of the existing Red River Floodway 
control gates, thereby precluding the requirement for any additional work associated with 
Floodway Expansion.  Therefore, the environmental licence and approvals applications for water 
level control outside of the existing current program of operation (typically in the spring) are not 
being put forward at this time and will be sought later as an amendment and/or alteration to the 
approvals for Floodway Expansion.  In the meantime, Manitoba will undertake studies to 
investigate riverbank stability, fish passage and wildlife.  As part of those studies, Manitoba will 
consult with interested stakeholders. 
 
Manitoba has operated the Floodway in the summer in 2002 and 2004.  The reader is referred to 
Section 8.3 for further discussion on emergency operations outside the existing program of 
operation. 
 
8.2.1 STUDY OF SUMMER WATER LEVEL CONTROL 
 
In October 2002, Manitoba Conservation engaged KGS Group Consulting Engineers to proceed 
with a feasibility study of the merits of summer water level control in the City of Winnipeg.  This 
study was initiated following the emergency operation of the Red River Floodway during the 
summer of 2002 and a preliminary assessment of summer water level control as part of KGS 
Group’s November 2001 report, “Flood Protection Studies for Winnipeg” (KGS Group, 2001).   
 
The scope of work included an assessment of the benefits and costs associated with summer 
operation of the Floodway including: 
 
§ Benefits to the City of Winnipeg based on avoided flood damages due to sewer backup, 

and reduced flood pump station maintenance and operation costs. 
 
§ Recreational benefits based on accepted values for increased recreation / tourism and 

avoided operational costs. 
 
§ Qualitative assessment of the benefits of future tourism / recreation development 

opportunities. 
 
§ Costs associated with increased flooding upstream of the Floodway Inlet Structure, based 

on use of KGS Group’s flood damage model, topography upstream of the Floodway Inlet 
and information from the Province regarding summer use of this area. 

 
In addition to these considerations, the study scope included an assessment of the effects of 
summer water level control on fish passage and summer navigation and the operation of the 
Floodway for summer water level control in 2002. 
 
The final report is titled “Investigation of the Merits of Management of Red River Summer Water 
Levels in the City of Winnipeg”, and can be found at the following website: 
 

http://www.gov.mb.ca/conservation/watres/study_reports.html. 
 

https://www.gov.mb.ca/conservation/watres/study_reports.html
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8.2.2 SUMMARY OF THE STUDY OF SUMMER WATER LEVEL CONTROL 
 
The following sections are taken from the Executive Summary, the Conclusions and the 
Recommendations from the report “Investigation of the Merits of Management of Red River 
Summer Water Levels in the City of Winnipeg”.  This information is provided herein for 
information purposes only. Manitoba has not adopted or approved the information, conclusions 
and recommendations of the report but will be using this information as a basis for determining 
future studies and investigations (see Section 8.2.3 below). 
 

EXECUTIVE SUMMARY 
 
A number of options for summer water level control were considered as a part of 
the KGS Group study “Flood Protection Studies for Winnipeg” (KGS Group, 2001).  
The 2001 study concluded that costs to completely eliminate the effects of 
summer flooding and not raise upstream water levels above the “state-of-nature” 
would increase the Floodway Expansion costs by over $100 Million.  This was 
deemed not to be practical. For the purpose of the subject study, the option of 
using the existing Floodway configuration and temporarily raising the upstream 
water levels above the “state-of-nature” was studied to assess the financial 
feasibility of summer water level control.   
 
In addition to the merits and costs of summer water level control, this study 
considered an assessment of the emergency operation of the Floodway that was 
authorized on June 28, 2002 when the Red River water level was predicted to 
exceed el. 14 ft JAPSD (James Avenue Pump Station Datum). This decision was 
based on the risk of basement flooding due to possible heavy rain over the city 
in combination with high river levels.  
 
To assist with the study direction and provide input to the study, a Steering 
Committee was established with representatives from Canada, the Province of 
Manitoba, the City of Winnipeg, as well as upstream and downstream 
stakeholders.  The Steering Committee Members were as follows: 
 
§ Rick Bowering (Manitoba Conservation, Chair) 
§ Eugene Kozera (Manitoba Conservation) 
§ Rick Hay (Manitoba Conservation)  
§ Henry Daniels (Manitoba Conservation) 
§ Maurice Sydor (Environment Canada) 
§ Doug McNeil (City of Winnipeg) 
§ Tony Kettler (PFRA) 
§ Herm Martens (RM of Morris) 
§ Bob Stefaniuk (RM of Ritchot) 
§ Val Rutherford (RM of Ritchot) 
§ Doug Dobrowolski (RM of MacDonald) 
§ Bud Oliver (Selkirk and District Planning Area Board) 
§ Cas Booy (Independent Member) 
 

Assessment of Benefits and Costs 

The assessment of benefits and costs was based on the effects of summer 
operation of the Floodway Inlet Control Structure on: 
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§ Potential basement flood damage and operating costs for flood 
infrastructure in the City of Winnipeg compared to the existing conditions. 
 
§ Recreation activities that occur during the summer navigation season on 
the Red River, Assiniboine River and other tributaries that are affected by 
changes in water levels on the Red River, between the Floodway Inlet and 
Floodway Outlet.  
 
§ Flood and disruption damages to market gardeners, cereal crops, and 
uncultivated riverbank land located upstream of the Floodway Inlet Control 
Structure.  Costs associated with these damages were estimated using 
compensation and buyout approaches.  The first approach was based on 
compensation for losses following each summer operation event, while the 
buyout approach considers a one time, “upfront”, purchase of the affected lands.  
A potential hybrid solution (i.e. part buyout and part compensation) was also 
considered.  
 
§ Costs of summer operation and maintenance of the flood control 
infrastructure. 
 
§ Flood damage and maintenance costs to affected municipal 
infrastructure upstream of the Floodway Inlet Control Structure such as roads, 
drains, water intakes, etc. 
 
§ Property tax revenue to upstream municipalities due to buyout of flood 
prone lands by the Province. 
 
§ Recreational boaters north of Winnipeg. 
 
In addition to quantitative assessment of benefits and costs, additional items 
were identified which are positively or negatively affected by the summer 
operation of the Floodway Inlet Control Structure.  These include: 
 

§ Bank stability effects of summer operation, upstream and downstream of 
the Floodway Inlet Control Structure.  
 
§ Environmental considerations, including potential fisheries effects and 
the requirements of the Department of Fisheries and Oceans, as well as potential 
effects to the area north of the St. Andrews Lock and Dam, including Selkirk. 

Results and Sensitivity Analyses 

The analysis of benefits and costs indicate that the optimum target water level is 
el. 8 ft JAPSD, where both the B/C ratio and net benefits tend to peak. This 
occurs because the upstream damages increase at a higher rate than the 
benefits as the summer water level control is reduced to el. 8 ft JAPSD.  
Furthermore, there are negligible additional recreation/tourism benefits for 
controlled water levels below el. 8 ft JAPSD. 
 
The inputs considered in the analysis were based on assumptions that are 
difficult to verify, require substantially greater effort to substantiate, or depend 
on future conditions that cannot be predicted with certainty.  The sensitivity of 
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the results of the analyses was, therefore, assessed for reasonable bounds in the 
variability of these assumptions. 
 
For the sensitivity assessment, the base case used the “hybrid” (i.e. part buyout 
and part compensation) approach to calculating upstream damages.  A total 
buyout approach was deemed to be not economically feasible and a total 
compensation approach was considered to be extremely difficult to implement 
and carry out into the future. The benefit/cost ratios and net benefits for the 
base case are 2.7 and $670,000, respectively, when recreation / tourism benefits 
are included in the assessment.  When recreation and tourism benefits are 
excluded, these values reduce to 1.9 and $340,000 respectively. 
 
The sensitivity of these economic indicators was tested for reasonable upper and 
lower bounds for the assumptions that could potentially have the most significant 
effect on the results.  The results of the analysis are shown on the Table below. 

Sensitivity Analysis to Cost / Damage Input 

 

Scenario
With High

Recreation /
Tourism Benefits

With No Recreation
/ Tourism Benefits

With High
Recreation /

Tourism Benefits

With No Recreation
/ Tourism Benefits

Base Case 2.7 1.9 670,000$ 340,000$
+10% Upstream Damages 2.5 1.7 630,000$ 295,000$
-25% Upstream Damages 3.6 2.5 760,000$ 430,000$
+40% Benefits due to Reduced Basement
Flood Damages 3.4 2.6 960,000$ 625,000$
-40% Benefits due to Reduced Basement
Flood Damages 2.0 1.1 380,000$ 45,000$
Highest Benefit Scenario
-25% Upstream Damages &
+40% Benefits due to Reduced Basement
Flood Damages

4.6 3.5 1,100,000$ 720,000$

Lowest Benefit Scenario
+10% Upstream Damages &
-40% Benefits due to Reduced Basement
Flood Damages

1.8 1.0 340,000$ 5,000$

Benefit / Cost Ratio Net benefits

 
 

Alternate Means to Deal with Elevated Summer Water Levels  

During meetings with the Steering Committee and other stakeholders, 
alternatives to summer flood control were discussed.  These included increasing 
the size of and/or adding additional Flood Pump Stations in the City of Winnipeg.  
Such actions could theoretically alleviate basement flood damages by allowing 
the drainage districts to be isolated from high river levels and pumping the 
rainfall runoff to the river when necessary.  Based on a cursory assessment of 
this alternative, it was concluded that the high costs required to upgrade the 
Flood Pump Stations make this option not a viable alternative to summer water 
level control.   
 
Another alternative that could be considered, in conjunction with increased 
capacity of the Flood Pump Stations or separately, would be to increase the 
elevation of the river walkways and the associated infrastructure.  Although this 
is technically feasible, it would, however, be costly and regressive to replace 
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these works constructed over the past ten to fifteen years.   This is not seen as a 
viable alternative. 
 
If the Floodway is expanded as currently planned, the frequency of summer 
flooding will not be affected.  The upstream effects of summer water level 
control will, however, be reduced, due to the larger capacity of the Floodway.  
Consideration of the effects of an expanded Floodway was excluded from the 
scope of this study.  

Assessment of 2002 Operation of Floodway 

As a part of this study, an assessment of the 2002 operation of the Floodway 
was undertaken.  The scope of this assessment included: 
 
§ Review and documentation of the planning phases of 2002 summer 

Floodway operation. 
 
§ Review of the operation criteria, including 
 

- Initiation levels 
- Response to rainfall forecasts 
- River level drawdown rates 

 
§ Recommendations for future summer operation 
 
Based on the experiences of 2002 and the analysis of rainfall and river water 
level response times, it was concluded that it is not practical to operate the 
Floodway in response to rainfall forecasts.  This is due to the short time frame 
and uncertainty associated with forecasting rainfall and the relatively long 
response time for water levels to adjust to Floodway gate adjustments.  
Therefore, if a decision is made to operate the Floodway in the future for 
summer water level control, it should be done as soon as water levels exceed a 
predetermined threshold, say elevation 9 feet or 10 feet JAPSD.  The control 
level would then be elevation 8 feet JAPSD based on the costs and benefits 
analysis.  Given the relative response times of the sewer and the river, 
implementing the Floodway for summer water level control needs to be viewed 
as purchasing an insurance policy.  That is, the costs associated with upstream 
damages will need to be paid out and depending on the extent of rainfall, there 
may or may not be avoided damages.  In those years when damages do occur 
they will, however, be substantial.  For example in 1993, the total estimated 
damages of $140 Million could possibly have been reduced by tens of millions of 
dollars for a cost of summer operation in the order of $1 million. 
 
If the decision is made to control summer levels when water levels exceed the 
predetermined threshold, it can then be done in a controlled manner, minimizing 
the concerns associated with the drawdown rate and associated bank stability 
considerations. 

Environmental Considerations 

A number of environmental issues will need to be resolved prior to proceeding 
with the control of summer river levels in Winnipeg.  It is assumed that this will 
be a project requiring a license for a change in the Floodway operation rules and 



                                                                   November 2004 

Supplementary Filing                                     Page 33                         Section 8 – Floodway Operation 

that the environmental issues will be dealt with as a part of the environmental 
licensing process.  These include: 

§ Fish passage at the Floodway Inlet Control Structure 
 
§ Assessment of the effects on and compensation requirements for the 
upstream stakeholders 
 
§ Concerns of downstream stakeholders associated with changed flow 
regime. 

Bank Stability Considerations 

The implications of the summer control operation on riverbank stability are 
complex.  Bank stability is controlled by numerous natural and man-made 
factors.  It is anticipated that the incremental impacts on bank performance from 
the control of the summer flood levels will be relatively minor both upstream and 
downstream of the Inlet Control Structure relative to the natural factors.  Any 
negative physical impacts that might be realized upstream of the Inlet will be 
offset by the positive impacts experienced downstream.  Based on a comparison 
of the values of land impacted, the benefit/cost ratio is anticipated to be greater 
than 1, considering the higher land values within Winnipeg. 
 
An engineering investigation and geotechnical monitoring program is 
recommended to obtain base-line information on the bank stability conditions 
prior to implementation of the summer control program, and to determine the 
influences directly attributed to control of summer water levels. The estimated 
cost to complete the investigation and installation of the monitoring 
instrumentation is anticipated to be in the range of $225,000 to $375,000.  An 
additional allowance for monitoring and data interpretation over a 10 year period 
should also be included for planning purposes.  

Assessment of Results 

The results of the benefit/cost (B/C) analysis demonstrate that summer water 
level control is a viable endeavor from a societal perspective.  For the base case 
conditions, benefit/cost ratios of 2.7 and 1.9 with and without tourism/recreation 
benefits, respectively, have been calculated.  Although these B/C ratios are 
substantially greater than 1, they are not overwhelmingly in support of the 
summer control initiative. As described above, the B/C ratios are relatively 
sensitive to reasonable lower and upper bounds associated with the assumptions 
made for the analysis.  When viewed from a lowest reasonable benefit 
perspective, the B/C ratios are reduced to 1.8 and 1.0 for conditions with and 
without tourism/recreation benefits, respectively. On the other hand, based on a 
highest reasonable benefit assessment of the contributing assumptions to the 
analysis, B/C ratios as high as 4.6 and 3.5 were calculated for conditions with 
and without recreation benefits, respectively.  This would normally be viewed as 
an attractive project, and justify investment of public funds.    
 
The economic analysis described in this report is based on traditional methods of 
estimating the expected annual damages (EAD) associated with the status quo 
(no use of the Floodway in summer season) and with various alternatives of 
operating the Floodway to reduce summer levels in Winnipeg.  In recent years it 
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has become standard policy by the U.S. Army Corps of Engineers to consider risk 
and uncertainty in the estimation of the EAD.  This methodology almost 
invariably results in computed benefits that exceed the values that would be 
estimated by traditional, less rigorous means that ignore the existence of 
uncertainties in the parameters being analyzed.  For example, studies of the 
Floodway Expansion showed an increase of over 25% in the project benefits with 
proper recognition of the effects of uncertainty.  Similar increases in the benefits 
could be anticipated for this project.  
 
Benefits due to reduced basement flood damages are less than might have been 
anticipated based on reported basement flood damages in 1993.  Although 
damages were high that year (reported in the order of $140 Million), large 
portions of these damages were due to significant rainfall events and not 
necessarily due to the coincident high river levels.  That is, substantial portions 
of these damages would have occurred even if river water levels had been 
normal.  Damages of this type are, therefore, not included with the benefits of 
summer water level control.   
 
In addition to the benefits that have been quantified, there are a number of 
intangible benefits of control of summer water levels that should be considered 
in the assessment of whether or not to proceed. 
 
§ Stress and anxiety levels associated with those Winnipeggers living in 
areas vulnerable to basement flooding will be high during periods of elevated 
river levels regardless of whether or not significant rainfall occurs.  Alleviating 
this stress to those living in these areas is a benefit that cannot be quantified. 
Furthermore, damages associated with disruption, personal and business loss 
during periods of flooding has not been considered in the assessment of benefits.  
Increased stress and anxiety should also be considered for those living upstream 
of the Floodway Inlet Control Structure as well. 
 
§ The potential good will and further establishment of Winnipeg’s 
reputation as the “River City” could bring substantial undefined benefits to the 
City as a destination and to the citizens for their own use.  Reliable stable levels 
on the Red and Assiniboine Rivers within the City would enhance the well being 
of all Winnipeggers in a manner that can’t be quantified. 

Other considerations such as resolving issues associated with fish passage and 
the concerns of Fisheries and Oceans Canada (DFO) with operation of the 
Floodway Inlet Control Structure will need to be resolved prior to proceeding.  
Preliminary discussions with the DFO indicate that this issue can be resolved.  
Further discussion and analysis is required at the next planning stage. 

CONCLUSIONS 

Based on the results of the study the following conclusions are presented. 

§ Annual benefits due to reduced basement flood damages vary depending 
on the control level selected for summer control.  Estimated annual benefits 
range from $740,000 to $1,070,000.  Estimated benefits that could be achieved 
by summer water level control for a single extreme event are in the tens of 
millions of dollars. 
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§ The benefit due to reduced basement flood damages was calculated 
using approximate methods and could vary substantially (± 40%).  The level of 
effort to refine these estimates is considerable and not practical at this level of 
study. 
 
§ In recent years, it has become standard policy of the U.S. Army Corps of 
Engineers (USACE) to consider the influence of risk and uncertainty in the 
estimation of the estimated annual damage.  The work required to conduct such 
an analysis is extensive, and beyond the scope of this study, however, using the 
USACE methodology would likely increase substantially the benefits stated in this 
report. 
 
§ Annual recreation / tourism benefits vary depending on the control level 
selected for summer water level control.  They have been estimated to be 
between $140,000 and $320,000 depending on whether low or high estimates 
are taken. 
 
§ The potential for greater economic, recreational and cultural benefits 
that could be generated from an integrated and fully developed river system 
exist in Winnipeg. Although requiring significant investments of time and capital, 
the benefits could eventually be in the tens of millions of dollars annually.  
Persistent summer flooding is currently a significant barrier to any such 
development. Removal of that barrier could open the door to significant 
economic, recreational and cultural benefits to residents of the area. 
 
§ Three alternate approaches were investigated to assess the magnitude 
of project costs related to upstream damages.  The “hybrid” approach, a 
combination of purchasing market gardeners property and compensating cereal 
crop and other landowners was selected as the most appropriate method.  It was 
selected partly because it accounts for the fact that periodic flooding of market 
gardeners could ruin their businesses even if per-event compensation was 
provided. 
 
§ Estimated upstream and other damages vary depending on the control 
level selected for summer water level control.  Total estimated average annual 
damages, including increased operation and other factors, are approximately 
$500,000. 
 
§ Benefit/cost (B/C) ratios for proceeding with summer water level control 
were calculated using the “hybrid approach”, based on the best estimate of the 
benefits and cost.  B/C ratios of 2.7 and 1.9 with and without tourism/recreation 
benefits, respectively, were calculated. 
 
§ The B/C ratios are sensitive to a number of assumptions used in the 
analysis.  Depending on the highest and lowest benefit scenarios considered, the 
B/C ratios varied from 4.6 to 1.0.  Similarly, net benefits ranged from $1,000,000 
to $5,000. 
 
§ Bank stability issues upstream of the Floodway are complex and a 
monitoring program is recommended to obtain baseline information. From a 
societal perspective, the value of bank stability benefits downstream of the 
Floodway Inlet Control Structures will exceed the damages upstream. 
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§ Two alternatives to summer water level control were considered; 
 

i) increasing the capacity of the Flood Pump Stations, and  
 

ii) increasing the elevation of the river walkway elevations.   
 
These are not considered viable alternatives to summer level control. 
 
§ A number of environmental issues will need to be resolved should the 
summer water level control proceed.  These include: 
 

- Department of Fisheries and Oceans’ concerns with fish passage at 
the Floodway Inlet Control Structure during periods of summer water 
level control 

 
- Compensation issues associated with upstream stakeholders affected 
by artificial flood levels. 

 
- Concerns that residents downstream of the Floodway Outlet will 
have with the changed flow regime. 

 
With further study and consultation it is believed that these environmental issues 

can be resolved. 

RECOMMENDATIONS 

Based on the results of the study, a number of recommendations have been 
made. 
 
§ Based on the B/C ratio, summer water level control appears to have 
merit and Manitoba should proceed to the next level of assessment of the 
decision to proceed with summer water level control. 
 
§ At the next level of planning, the following issues should be resolved, 
based on more thorough assessment than was possible in this conceptual study: 
 

- The overall B/C cost ratio required to proceed with the project, with 
or without tourism and recreation benefits. 

 
- The value of the intangible benefits, especially the potential for 
greater economic, recreational and cultural benefits associated with an 
integrated and fully developed river system in Winnipeg. 

 
- The approach to resolving compensation issues for upstream 
stakeholders.  This needs to consider geotechnical issues and crop and 
other land related damages. 

 
- The approach to deal with the environmental issues should be 
identified, namely DFO and the downstream stakeholders. 
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§ An engineering investigation and monitoring program to obtain baseline 
information should be initiated prior to implementing summer water level control.  
 
§ Further studies should be initiated to refine the estimate of benefits and 
costs based on the results of this study.  Consideration should also be given to 
using the United States Army Corps of Engineers (USACE) methodology for 
assessing expected annual damages. 

 
 
8.2.3 CURRENT AND FUTURE INVESTIGATIONS  
 
Manitoba Water Stewardship and the Manitoba Floodway Authority will be undertaking 
investigations to resolve the issues and concerns related to: 1) the stability of riverbanks both 
upstream and downstream of the Floodway Inlet Control Structure; 2) the passage of fish at the 
Floodway Inlet Control Structure, and; 3) wildlife along the riverbanks and the Floodway channel. 
 
8.2.3.1 Planned Riverbank Investigations 
 
Based on the conclusions and recommendations of the KGS report on summer water level 
control, an engineering and monitoring program is planned for the next few years.  The study is 
planned to begin in 2005. 
 
8.2.3.1.1 2004 Riverbank Investigation 
 
KGS Group Consulting Engineers was engaged to monitor the performance of select locations 
along the Red River between the Floodway Inlet Control Structure and Ste. Agathe during and 
after the 2004 summer flooding of the Red River.  The program provides initial data on bank 
stability performance as related to elevated river conditions.  The results will be incorporated into 
the more rigorous and detailed monitoring program identified in Section 8.2.3.1 above to help 
evaluate the possible impacts on bank stability that may be attributed to natural and human-
made increases in the river levels.   
 
The monitoring program was initiated after the start of the 2004 summer flooding to provide 
primarily qualitative information on the bank performance during the summer flood.  The general 
scope of work included the following: 
 

• Seven sites were selected for monitoring, representative of the three general types of 
banks encountered along the river within the primary influence area between the 
Inlet and Ste. Agathe. The seven sites included three with recent / active deep seated 
failures, two with steep and high banks that are exposed to active erosion, and two 
that appeared relatively stable recently but did show evidence of historic movement.  
No monitoring sites were selected within the City for this initial program. 

 
• Four visual site inspections were performed, with a photographic record and 

inspection for bank performance (movement of failure scarps, initiation of tension 
cracks, erosion along exposed bank faces, etc.).  The first inspection was performed 
immediately after award of the project when the flood staging had already started.  
Two inspections were completed during flood recession, and the final inspection was 
completed after recession of the flood. 

 
• Monitoring pins were installed in the bank, to allow measurement across the pins and 

identify possible movement.  The pins were installed across existing tension cracks or 
scarps, as well as on stable ground areas.  The pin separation was measured during 
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each inspection as a relatively low-tech means to confirm significant movement, and 
provide an additional quantitative basis to support the visual inspections. 

 
At the start of the program, the monitoring was intended to provide information related to a 
natural summer flood.  However, after continued rainfall and increased river levels, the Province 
decided to operate the Floodway to minimize sewer backup in the City of Winnipeg.  This 
increased both the river levels and the duration of flooding upstream from the Inlet.  The 
objectives of the monitoring program remain the same, although the conditions of natural 
flooding were no longer applicable. 
 
A summary of the preliminary results is as follows: 
 

• For the three sites with deep-seated and recently active evidence of failures, 
movement during and / or after the flood recession was observed on two of the sites. 

 
• For the two sites that had steep and high bank edges with little to no vegetative cover 

on the face, no noticeable movement was observed or measured during the 
monitoring period.   

 
• For the two sites that appeared relatively stable, no evidence of movement was 

observed from either the visual site inspections or the pin monitoring. 
 
The first site inspection was performed after the flood staging had already begun.  Therefore, 
KGS did not get a chance to inspect or install monitoring pins on the lower portion of the bank 
prior to flooding.   
 
8.2.3.2 Fish Passage Investigations 
 
As stated in the KGS Report on control of summer water levels, the Federal Department of 
Fisheries and Oceans has concerns with fish passage at the Floodway Inlet Control Structure 
during periods of summer water level control.  The issue is that operation of the Floodway results 
in raising the two gates at the Inlet Control Structure from their resting position below the 
bottom of the Red River.  The gate operation potentially blocks fish passage upstream through 
the structure.  The operation of the gates is of particularly concern when the fish are moving 
upstream to spawn.   
 
Based on discussions with DFO and Manitoba Fisheries Branch, aquatic studies are planned in the 
next few years.  Some studies were initiated in 2004 and the reader is referred to Section 3.0 of 
this document for more information.  Section 3.0 also documents information on how the existing 
Floodway structure and operation may impair fish passage.  The Floodway Expansion Project will 
not change the operation and therefore not change any baseline effects on fish passage.  
Manitoba Water Stewardship has adopted a formal rule for emergency operation of the Floodway 
to reduce the risk of sewer backup in Winnipeg as discussed in Section 8.3. Any future change in 
the operation to add recreation benefits will require changes to the operating rules. 
 
8.2.3.3 Wildlife Investigations 
 
Operation of the gates beyond the Program of Operation (typically spring) would likely cause 
flooding above “natural” in areas upstream of the inlets on the Red River as well as more 
frequent summer flooding in the base of the Floodway channel.  An assessment of the terrestrial 
environment impacts will also be conducted prior to a change in operating rules. 
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8.2.3.4 Adaptive Management Approach to Assessment 
 
Recognizing that the existing inlet structure and its current and future operation may impact fish 
passage in the Red River, the Manitoba Floodway Authority (MFA) and Manitoba Water 
Stewardship (MWS) are committed to undertaking an adaptive management approach.  The 
approach will review potential effects and will develop and test a variety of potential mitigation 
measures over time while consulting with regulators and the public.  A Fish Passage Committee is 
proposed to direct these studies and would likely include representatives from the following 
agencies/organizations: 
 

• Manitoba Floodway Authority – own and maintain the facility 
• Manitoba Water Stewardship 

o Infrastructure and Operations – operators of the facility 
o Fisheries Branch -  responsible for fisheries 

• Federal Department of Fisheries and Oceans 
• Infrastructure Canada 
• Local universities 
• External experts, scientists and specialists. 

 
The Fish Passage Committee would advise MFA and MWS on studies to determine the ecological 
effects of the Inlet Control Structure or any other component of the project on fish passage.  In 
addition, methods will be developed to mitigate fish barriers or hazards.  Various options are 
being considered for review with the Fish Passage Committee such as trapping and moving fish, 
fish ladders, and potential structural changes to the Inlet Control Structure, to aid fish 
movement.  The various potential strategies will be assessed and evaluated to determine the 
benefits as well as potential adverse effects of each option. 
An adaptive management approach will be used to test some of the options while in operation 
and to modify the particular option to enhance its ability to mitigate for fish barriers.  An overall 
blueprint for action is envisioned that could include for each action category (management 
objectives, implementation options, information gathering and evaluation) proposed activities, 
estimated time allotments and responsible agency.  
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8.3 EMERGENCY OPERATION TO REDUCE SEWER BACKUP IN WINNIPEG 
 
Emergency summer operation of the Red River Floodway occurred in 2002 and 2004 to reduce 
the probability of widespread basement flooding in Winnipeg and resulting risk to health and 
damage to property.  The operation lowered levels in the City, but resulted in artificial flooding of 
up to 1000 acres along the river south of the Inlet Control Structure.  After both operations the 
Province paid compensation to residents impacted by the operation.   
 
Emergency summer operation of the Floodway was not included in the approved program of 
operation for the Floodway however the action in 2002 and 2004 was taken given the 
seriousness of the emergencies.  After the 2002 operation, the Province commissioned a study of 
the benefits and costs of emergency summer operation, and the report titled “Investigation of 
the Merits of Management of Red River Summer Water Levels in the City of Winnipeg” is 
summarized in Section 8.2.  The report concluded that the benefits exceed the costs however the 
economic analysis did not consider the costs associated with delayed construction if emergency 
summer operation was to occur during construction of the Floodway expansion project.  The 
report also identified outstanding environmental issues related to riverbank stability and fish 
passage. 
 
Given that there will be circumstances in the future where emergency operation of the Floodway 
may be necessary to reduce sewer back-up in Winnipeg, Manitoba Water Stewardship has now 
adopted a formal rule governing decisions to carry out such operations.  Refer to the letter dated 
November 19, 2004 from Mr. Norm Brandson, Deputy Minister of Water Stewardship to Mr. Ernie 
Gilroy, CEO, Manitoba Floodway Authority, which also contains copy of the adopted rule 
(attached in Annex “H” to this section of the Supplementary Filing). 
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8.3 EMERGENCY OPERATION 

8.3.1 EMERGENCY OPERATION IN 2002 
 
The emergency operation of the Floodway was authorized on June 28, 2002 when the Red River water 
level was predicted to exceed elev. 14 feet JAPSD (James Avenue Pumping Station Datum) and 
significant rainfall was forecast.  An assessment of the 2002 emergency operation is provided in the 
report titled “Investigation of the Merits of Management of Red River Summer Water Levels in the City of 
Winnipeg”. The report can be found at the following website: 
http://www.gov.mb.ca/conservation/watres/study_reports.html; and is also summarized in Section 8.2. 
 
8.3.1.1  Water Levels, Flows and Flooded Area 
 
Figure 9 attached illustrates the water levels at James Avenue in downtown Winnipeg and immediately 
upstream of the Inlet Control Structure for the period June 11, 2002 to August 8, 2002.  The solid lines 
indicate the actual water levels (including before, during and after operation of the gates) and the dashed 
lines indicate the natural water levels (the levels that would have occurred without operation of the 
gates).  This figure also illustrates the gate operation by showing the top elevation of the gates (i.e. the 
highest elevation that the top edges of the gates reach). 
 
As shown on Figure 9, the gates were operated during two different periods.  The operation during the 
period June 18 to June 25 was undertaken in accordance with the existing Program of Operation.  In 
other words, the operation was within the existing Rule 1 as the natural river level within the City would 
have reached flood stage of 18.0 feet JAPSD.  The operation during this period maintained an actual 
water level at the Inlet Control Structure at or below the natural water level, in accordance with Rule 1 of 
the Program of Operation.  The water levels at the Inlet and at James Avenue dropped below natural 
before operation of the gates because some of the river flow was flowing down the Floodway channel.  
This is because the natural Red River flow had reached approximately 40,000 cubic feet per second (cfs), 
and the associated natural water level had reached and surpassed the elevation of the lip or weir of the 
Floodway entrance.   
 
Flow information is provided in Table 4 for the period June 13 to July 26, 2002.  Table 4 provides the 
flows “Above Floodway” (upstream of the Floodway entrance), “Below Floodway” (immediately 
downstream of the Inlet Control Structure), “Through Floodway” and at “James Avenue”.  The James 
Avenue flows also include contributions from the Assiniboine River, La Salle River and other tributaries. 
 
Floodway operation during the period July 5 to August 4, 2002 was undertaken as an emergency 
operation to reduce the probability of widespread basement flooding in Winnipeg and resulting risk to 
health and damage to property.  The water level in Winnipeg was forecast to exceed 14.0 feet JAPSD and 
on July 5, 2004 it reached 15.5 feet JAPSD.  The gates were first raised on this date and the water level 
dropped to just below 12.0 feet JAPSD within approximately 24 hours.  The operation resulted in an 
artificial water level upstream of the Inlet that reached a peak of Elev. 754.9 feet.  The natural level was 
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calculated to be 749.8 feet.  The normal summer water level is 734.0 feet, so the natural water level was 
approximately 16 feet above normal.  The operation resulted in a water level approximately 5 feet above 
natural.  The approximate top of the riverbank at the Inlet is 760 feet.  Therefore there is no flooding 
except in the low lying (floodplain) lands, where there exists market garden and some other crops. 
 
There were actually two peak events during the summer 2002 operation.   After the first peak on July 6th 
(described immediately above) the natural flow was reducing slowly so the gates were dropped slowly.  
The gates were dropped to approximately Elev. 735.7 feet when the river flow increased again requiring 
the gates to be raised on July 17, 2002.  The second peak at the Inlet occurred on July 22 at Elev. 752.8 
feet or approximately 5 feet above the natural level.  On July 24, 2002, the lowering of the gates began 
and the gates reached their fully lowered position on August 4, 2002. 
 
The peak actual and natural flooded areas upstream of the Inlet and as far south as Morris are shown on 
Figures 10.1 and 10.2. 
 
8.3.1.2  Compensation 
 
As a result of the floodway operation, the Province provided compensation to property owners who 
suffered damage arising from artificial flooding.  The compensation details are confidential between the 
property owners and the Province.   A total of 24 claims were submitted and two were denied as being 
non-material and one claim lapsed because the owner did not submit supporting documentation.  
Twenty-one claims were paid for a total of $309,020.  Details on what is generally eligible for 
compensation is provided in Section 8.3.2.2. 
 
8.3.2 EMERGENCY OPERATION IN 2004 
 
The emergency operation of the Floodway was authorized to commence on June 10, 2004 when the Red 
River water level was at Elev. 15.3 feet JAPSD (James Avenue Pumping Station Datum) and significant 
rainfall was forecast. 
 
8.3.2.1  Water Levels, Flows and Flooded Area 
 
Figure 11 attached illustrates the water levels at James Avenue in downtown Winnipeg and immediately 
upstream of the Inlet Control Structure for the period June 10, 2004 to July 27, 2004.  The solid lines 
indicate the actual water levels (including just before and during operation of the gates) and the dashed 
lines indicate the natural water levels (the levels that would have occurred without operation of the 
gates).  This figure also illustrates the gate operation by showing the top elevation of the gates (i.e. the 
highest elevation that the top edges of the gates reach). 
 
Floodway operation during this period was undertaken as an emergency operation to reduce the 
probability of widespread basement flooding in Winnipeg and resulting risk to health and damage to 
property.  The water level in Winnipeg was forecast to exceed 14.0 feet JAPSD and on June 10, 2004 it 
reached 15.3 feet JAPSD.  The gates were first raised on this date and the water level dropped to 9.0 
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feet JAPSD within approximately 30 hours.  The operation resulted in an artificial water level upstream of 
the Inlet that reached a peak of Elev. 756.6 feet.  The natural level was calculated to be 749.8 feet.  The 
normal summer water level is 734.0 feet, so the natural water level was approximately 16 feet above 
normal.  The operation resulted in a water level 6.8 feet above natural.  The approximate top of the 
riverbank at the Inlet is 760 feet.  Therefore there is no flooding except in the low lying (floodplain) 
lands, where there exists market garden and some other crops. 
 
Flow information is provided in Table 5 for the period June 7 to July 9, 2004.  Table 5 provides the flows 
“Above Floodway” (upstream of the Floodway entrance), “Below Floodway” (immediately downstream of 
the Inlet Control Structure), “Through Floodway” and at “James Avenue”.  The James Avenue flows also 
include contributions from the Assiniboine River, La Salle River and other tributaries. 
 
On June 16, 2004, the Rural Municipality of Ritchot Council passed a motion respectfully requesting that 
the Province “cease and desist summer operations of the Floodway.”  This motion was essentially 
requesting the immediate lowering of the gates.  However, the Province’s plan was to operate the 
Floodway as an emergency operation to reduce the probability of widespread basement flooding in 
Winnipeg and resulting risk to health and damage to property, and secondly, to lower the upstream 
water level by approximately ½ foot per day in order to mimic the natural reduction of river levels to 
reduce or eliminate the potential impact on riverbank stability.  On June 20, 2004, the lowering of the 
gates began since projections indicated that Red River flow rates would continue to decrease.  The gates 
reached their fully lowered position on July 30, 2002.  Figure 11 demonstrates that the actual water 
levels were lowered at approximately the same rate as would have occurred naturally.   
 
Another issue raised during the summer 2004 emergency operation was that it was used by Manitoba to 
lower water levels in the City such that the river walkway would be dry for Canada Day celebrations at 
The Forks.  As illustrated in Figure 11, the river level dropped below the walkway on June 18, 2004 as a 
result of the operation.  The river level would have dropped below the walkway under natural conditions 
six days later on June 24, 2004, well before Canada Day. 
 
The peak actual and natural flooded areas upstream of the Inlet and as far south as Morris are shown on 
Figures 12.1 and 12.2. 
 
8.3.2.2  Compensation 
 
Compensation was made available to local governments, individuals, farm and market garden operations, 
small business and non-profit organizations that had incurred losses or damages as a result of 2004 
emergency summer operation.  On July 15, 2004, Manitoba Water Stewardship distributed an information 
sheet and covering letter to property owners that may have been affected by the emergency operation 
and the same information was issued to the respective Rural Municipalities.  The RM letter and 
information sheet are attached in Annex “I”. 
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Manitoba is still processing claims for damages caused by the 2004 emergency summer operation.  As of 
December 7, 2004, 80 claims had been received and of those, 13 had been fully settled for a total of 
$29,732. 
 
8.3.3 FUTURE EMERGENCY OPERATION  
 
As indicated in the opening statements of Section 8.3 above, Manitoba Water Stewardship has adopted a 
formal rule governing decisions to carry out emergency operation of the floodway to reduce sewer back-
up in Winnipeg,  given that there will likely be circumstances in the future where there are forecast 
significant rainstorms while river levels are elevated above normal levels.  The rule is enclosed with the 
attached letter dated November 19, 2004 from Mr. Norm Brandson, Deputy Minister of Water 
Stewardship to Mr. Ernie Gilroy, CEO, Manitoba Floodway Authority (attached in Annex “H” to this section 
of the Supplementary Filing). 
 
8.3.3.1  Water Levels, Flows and Flooded Area 
 
The new Rule 4 entitled “Rules for Emergency Operation of the Red River Floodway to Reduce Sewer 
Backup in Winnipeg”, includes specific criteria related to water levels (Refer to Annex “H” for the rules).  
Specific clauses are provided below for discussion purposes. 

 
“4(3)  As long as the Department of Water Stewardship (“the Department”) forecasts that river levels 

for the next 10 days will be below 14 feet JAPSD, the Department will not operate the floodway 
control structure. 

 
4(4)  When the Department forecasts that river levels for the next 10 days are expected to rise to 14 

feet JAPSD or higher, the Department will prepare a report that describes:  
(a) The basis of the Department’s river level forecasts and its risk assessment; 
(b) The risk of basement flooding in Winnipeg, including the following factors:  

(i) The predicted peak river level in the next 10 days;  
(ii) The length of time the Department forecasts the river level will be at 14 feet JAPSD 

or higher;  
(iii) The risk of an intense rainfall event in Winnipeg in the next 10 days; 

 
4(8) The Department will not operate the floodway control structure under this rule: 

(a) to raise river levels immediately upstream of the control structure to an elevation higher 
than 760 feet above sea level; 

(b) to achieve a river level of less than 9 feet JAPSD; or 
(c) except in circumstances of extreme urgency, to lower river levels more than one foot per 

day.” 
 
The above rules therefore define that the operation of the floodway would not be initiated until the river 
levels in Winnipeg are expected to rise to or above 14.0 feet JAPSD.  The operation is not allowed to 
achieve a river level of less than 9.0 feet JAPSD, recognizing that when river flows are decreasing that 



                                                                    December 2004  

Supplementary Filing Page 45  Section 8 – Floodway Operation 

 

this level will eventually be achieved.  During operation, the water level at the Inlet Control Structure is 
not allowed to exceed Elev. 760 feet.   

 
The criterion of 9.0 feet at JAPSD was selected to achieve the maximum net benefits (reducing damages 
due to sewer backup) without the recreational benefits associated with lowering the water levels to below 
the river walkway (the river walkway is at approximately 8.5 feet JAPSD).  For more information on the 
net benefits, refer to the report titled “Investigation of the Merits of Management of Red River Summer 
Water Levels in the City of Winnipeg”.   
 
The criterion of 14.0 feet was selected based on the following: 

• 10 days is the maximum period that reliable river forecast information is available; 
• the desirable rate of reducing river levels is 0.5 feet per day; 
• lowering a maximum of 5 feet can be achieved over 10 days x 0.5 feet per day; 
• the low target elevation of 9.0 feet plus 5.0 feet is 14.0 feet; 
• the lowering of water levels from 14.0 feet to 9.0 feet JAPSD provides a significant increase of 

net benefits, as shown in Figure 20 in the report titled “Investigation of the Merits of 
Management of Red River Summer Water Levels in the City of Winnipeg”.    

 
At 14.0 feet JAPSD, 32,887 houses are within combined sewer districts that require activation of the 
pumping stations, as shown in Table 6.  Therefore, at this river level, these houses are at risk of 
basement flooding with a significant rainstorm event.  The pumping stations were designed and 
constructed with the primary dyking system back in 1950, and were only designed for typical spring 
rainstorms.  The pumping stations do not have the capacity to handle summer rainstorms (typically June 
to August) which are significantly more intense than spring rainstorms.  For more information on how the 
river flood protection and sewer systems work, please refer to Section 11.0 regarding City of Winnipeg 
Flood Protection Infrastructure.   
 
The criterion for a maximum water level of 760 feet upstream of the Inlet Control Structure is to maintain 
water levels below the top of the riverbank, i.e. below the prairie elevation.  Figures 13.1 and 13.2 
illustrate the maximum flooded areas when the river level at the Inlet Control Structure is at 760 feet.  
Figure 13.3 illustrates in more detail the land affected by summer operation (boxed area in Figure 13.1) 
including the land use affected. 
 
The report titled “Investigation of the Merits of Management of Red River Summer Water Levels in the 
City of Winnipeg” also includes detailed information on the land use of the flooded areas. 
 
With respect to peak flows of future flood events, they will be different for each event due to all the 
hydrological factors that contribute to the event, such as soil moisture conditions, rainfall, etc.  As a 
result, every flood event has a different natural peak elevation associated with it.  The operation of the 
Floodway, should it occur, will be done within the elevation parameters set out in the new Rule 4, as 
discussed above.   
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8.3.3.2 Compensation 
 
As indicated in Rule 4 under Clause 4(12), Manitoba Water Stewardship will maintain a program of 
compensation for damages incurred by property owners arising from flooding caused by floodway 
operation under this rule.  Details on what is generally eligible for compensation are provided in Annex 
“I” (see Section 8.3.2.2). 
 
Further, the new Rule 4 states: 

“4(9) The Department will issue a news release announcing a decision to operate the 
floodway at least 24 hours before commencing operation. 

4(10) The department will ensure every reasonable effort is made to personally notify 
landowners who may be directly affected by flooding due to floodway operation in 
advance of the operation.  

4(11) The department will sound the horn at the floodway control structure one-half hour 
before operation commences.” 

 
In 2002 and 2004 news releases were issued and the affected Rural Municipalities were contacted for 
names of people potentially affected by the operation.  Provincial employees visited those persons and 
advised them of the pending operation.  The methods as undertaken in the past and as described above 
are expected to be repeated in the event that future operation is pending. 
 
As an alternative to compensation, Manitoba Water Stewardship has sought approval from the Manitoba 
Treasury Board for the purchase of low-lying lands (below top of bank) along the Red River south of the 
Inlet Control Structure that are currently being farmed as market gardens.  This has been requested by 
some of the property owners. 
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Assiniboine River

I A B C D
13-Jun 42,000 42,000 0 44,900
14-Jun 48,000 46,000 2,000 49,400
15-Jun 50,900 47,900 3,000 50,200
16-Jun 51,000 48,000 3,000 49,800
17-Jun 51,000 48,000 3,000 49,400
18-Jun 50,800 47,800 3,000 49,000
19-Jun 49,300 45,200 4,100 46,400
20-Jun 49,000 45,100 3,900 46,400
21-Jun 47,900 44,800 3,100 46,000
22-Jun 46,700 44,400 2,300 45,600
23-Jun 45,300 43,700 1,600 44,900
24-Jun 43,800 42,900 900 44,100
25-Jun 42,500 42,300 200 43,400
26-Jun 41,150 41,150 0 42,250
27-Jun 39,950 39,950 0 41,000
28-Jun 39,300 39,300 0 40,350
29-Jun 39,000 39,000 0 40,000
30-Jun 38,500 38,500 0 39,500
01-Jul 38,250 38,250 0 39,250
02-Jul 37,850 37,850 0 38,850
03-Jul 37,500 37,500 0 38,500
04-Jul 37,100 37,100 0 38,100
05-Jul 35,500 34,500 1000 36,000
06-Jul 37,000 29,300 7700 30,700
07-Jul 37,850 30,650 7200 32,000
08-Jul 35,900 28,500 7400 29,700
09-Jul 34,700 29,600 5100 30,700
10-Jul 31,800 29,200 2600 30,300
11-Jul 29,600 29,600 0 30,700
12-Jul 27,300 27,300 0 28,400
15-Jul 28,200 28,200 0 29,400
16-Jul 29,500 29,500 0 30,700
17-Jul 30,800 30,800 0 32,000
18-Jul 29,100 28,500 600 29,700
19-Jul 32,300 30,900 1400 32,000
22-Jul 34,400 30,600 3800 31,500
23-Jul 33,800 30,100 3700 31,000
24-Jul 32,700 29,600 3100 30,500
25-Jul 31,000 29,300 1700 30,000
26-Jul 29,300 29,300 0 30,000

June 13 - 
July 26

2002

Table: 4  Flows in Cubic Feet per Second

Above 
Floodway

Below 
Floodway

Through 
Floodway

James 
Avenue
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Assiniboine River

I A B C D
07-Jun 34,000 34,000 0 39,800
08-Jun 36,300 36,300 0 42,000
09-Jun 37,700 37,700 0 42,700
10-Jun 37,500 37,500 0 42,000
11-Jun 35,000 22,500 12,500 25,000
12-Jun 32,000 23,300 8,700 25,740
13-Jun 30,400 22,000 2,400 26,200
14-Jun 29,000 20,700 8,300 24,750
15-Jun 27,200 19,400 7,800 23,610
16-Jun 25,400 18,100 7,300 22,500
17-Jun 23,500 16,700 6,800 21,060
18-Jun 21,800 15,500 6,300 19,825
19-Jun 20,500 14,600 5,850 18,950
20-Jun 19,200 13,900 5,300 18,400
21-Jun 18,000 13,100 4,900 17,950
22-Jun 17,300 13,000 4,350 17,500
23-Jun 16,300 12,540 3,760 17,270
24-Jun 15,650 12,350 3,300 16,900
25-Jun 15,000 12,450 2,550 17,030
26-Jun 14,150 12,150 2,000 16,760
27-Jun 13,800 12,400 1,440 16,470
28-Jun 13,050 12,100 950 16,330
29-Jun 12,600 12,100 500 16,110
30-Jun 12,000 11,840 160 15,810
01-Jul 11,450 11,450 0 15,590
02-Jul 10,750 10,750 0 14,780
03-Jul 10,300 10,300 0 14,170
04-Jul 9,750 9,750 0 13,290
05-Jul 9,200 9,200 0 12,700
06-Jul 9,150 9,150 0 12,770
07-Jul 8,900 8,900 0 12,350
08-Jul 8,400 8,400 0 11,900
09-Jul 7,800 7,800 0 11,300

June 10 - 
July 27

2004

Table: 5  Flows in Cubic Feet per Second

Above 
Floodway

Below 
Floodway

Through 
Floodway

James 
Avenue



TABLE 6: Number of Dwellings in Combined Sewer Districts

Sewer District Flood Pumping Station
Sewer District 
Area (acres)

Activation Level 
(JAPSD)
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Dwellings in 
District

Cumulative 
Number of 

Houses at Risk

Marion Marion 525 8.0 1643 196 108 5 1369 76 51 2 3450 3450

Despins Despins 277 9.0 677 240 149 20 587 10 68 86 1837 5287

Laverendrye Laverendrye 198 11.0 226 34 29 22 23 2 12 0 348 5635

Jefferson Jefferson 2456 13.0 6052 266 32 800 962 52 0 65 8229 13864

Linden Linden 383 13.0 1676 60 8 0 46 5 0 0 1795 15659

Mager Drive Mager Drive 1905 13.0 6232 81 20 116 2988 94 268 184 9983 25642

Metcalfe Metcalfe 101 13.0 381 4 0 0 109 5 0 0 499 26141

Baltimore Baltimore 546 14.0 2255 147 24 81 695 71 10 283 3566 29707

Cockburn Cockburn 825 14.0 1126 188 3 62 880 1 32 184 2476 32183

Newton (Armstrong) Newton (Armstrong) 722 14.0 615 8 0 0 72 9 0 0 704 32887 <-Activation Level in
Bannatyne Bannatyne 638 15.0 522 333 358 31 1655 142 510 11 3562 36449     New Rule 4 = 14'
Hart Hart 551 15.0 2183 287 33 98 1370 44 0 0 4015 40464

Syndicate Syndicate / Boyle 131 15.0 311 92 118 17 47 16 0 0 601 41065

Boyle Syndicate / Boyle 59 15.0 27 8 0 9 0 0 0 0 44 41109

Alexander / Galt Galt (Alexander)(Robert) 375 16.0 454 146 103 92 284 72 0 0 1151 42260

Dumoulin Dumoulin 185 16.0 258 94 169 5 249 55 26 149 1005 43265

Polson Polson 622 17.0 3056 456 44 9 185 25 0 0 3775 47040

Assiniboine Assiniboine 211 18.0 5 2 3 0 3694 1376 328 0 5408 52448

Colony Colony 577 18.0 919 807 1232 26 4609 490 0 373 8456 60904

River Mayfair 319 18.0 184 176 230 22 4849 166 1137 192 6956 67860

Roland Roland 500 18.0 1723 451 17 48 55 10 0 48 2352 70212

Monroe Roland 990 18.0 3945 215 8 164 1336 28 0 0 5696 75908

Monrue Annex Roland 457 18.0 1218 245 4 124 501 1 0 108 2201 78109

Ash Ash 1817 19.0 6521 143 9 12 462 24 170 0 7341 85450

Aubrey Aubrey 1312 19.0 4329 739 259 26 655 48 0 0 6056 91506

Hawthorne Hawthorne 644 19.0 2311 141 6 22 2206 3 8 104 4801 96307

Mission Mission 1848 19.0 868 131 39 4 6 16 0 0 1064 97371

Cornish Cornish 353 20.0 1462 619 467 24 783 91 20 12 3478 100849

Jessie Jessie 952 20.0 3254 644 257 12 1900 45 561 0 6673 107522

Selkirk Selkirk 781 20.0 1775 852 628 105 1019 291 0 152 4822 112344

St. John's St. John's 856 20.0 4292 1067 266 11 919 126 0 0 6681 119025

Clifton Clifton 874 22.0 3680 311 37 68 834 32 0 74 5036 124061

Doncaster No Flood Pump Station 385 - 2 0 0 147 284 0 594 187 1214 125275

Douglas Park No Flood Pump Station 52 - 109 2 0 0 0 0 0 0 111 125386

Ferry Road No Flood Pump Station 590 - 2533 14 6 0 336 17 0 0 2906 128292

Moorgate No Flood Pump Station 564 - 1599 30 0 0 280 11 0 0 1920 130212

Riverbend No Flood Pump Station 591 - 587 16 0 0 258 1 0 0 862 131074

Strathmillan No Flood Pump Station 216 - 643 2 0 0 566 3 0 0 1214 132288

Tuxedo No Flood Pump Station 114 - 211 0 0 0 0 0 0 0 211 132499

Tylehurst No Flood Pump Station 546 - 21 10 0 12 99 0 60 0 202 132701

Woodhaven No Flood Pump Station 133 - 287 0 0 0 0 0 0 0 287 132988

Note: **  Number of Dwellings refers to the number of residential units in the sewer district (i.e. there may be 20 apartment units in one apartment building)

Number of Dwellings in Sewer District



FIGURE 9: RED RIVER FLOODWAY - EMERGENCY OPERATION - SUMMER 2002
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FIGURE 11: RED RIVER FLOODWAY - EMERGENCY OPERATION - SUMMER 2004
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Canada-Manitoba Partnership Agreement 

on Red River Valley Flood Protection 

 

 

The Honourable Stephen Owen The Honourable Steve Ashton 

Secretary of State Minister of Conservation 

(Western Economic Diversification) Legislative Building 

(Indian Affairs and Northern Development) 333 – 450 Broadway Avenue 

66 Slater Street, 16th Floor Winnipeg MB  R3C 0V8 

Ottawa ON  K1A 0P4 

 

 

Dear Sirs, 

 

It is our pleasure and honour to present, herewith, the 2002/2003 Annual Report for the 

Canada-Manitoba Partnership Agreement on Red River Valley Flood Protection. 

 

Respectfully submitted, 

 

 

 

 

 

Orville Buffie Norman B. Brandson 

Assistant Deputy Minister Deputy Minister 
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CANADA-MANITOBA PARTNERSHIP AGREEMENT ON 

RED RIVER VALLEY FLOOD PROTECTION 

 

 

I N T R O D U C T I O N  

 

In the spring of 1997 the Red River Basin was subjected to a severe flood north and 

south of the Canada-United States border with consequent damage to both public and 

private property.  In addition to disaster financial assistance for flood damage 

restoration, Canada and Manitoba negotiated flood protection agreements to mitigate 

against future flood events.  This annual report is a summary record of program 

activities carried out during the 2002/2003 fiscal year under the Canada-Manitoba 

Partnership Agreement on Red River Valley Flood Protection. 

 

 

 

A G R E E M E N T S  

 

In May 1997 Canada and Manitoba committed to an agreement entitled 

1997 Red River Valley Flood Proofing and Dike Enhancement which was officially 

signed on March 25, 1998.  This program initially provided $24.0 million to improve 

permanent diking systems and flood proofing infrastructure.  The aim of the program 

was to prevent or reduce damage from future floods of a magnitude of the 1997 flood.  

In the summer of 1998, an additional $6.0 million was approved by the two senior 

levels of government for a total of $30.0 million to be cost-shared equally under this 

Agreement (hereinafter referred to as Phase I) ending March 31, 1999. 

 

The Canada-Manitoba Partnership Agreement on Red River Valley Flood Protection 

(hereinafter referred to as Phase II) provides for up to $100.0 million of funding 

($50.0 million federal and $50.0 million provincial) over the course of the program 
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which commenced on April 1, 1999 and was to conclude on March 31, 2003.  This past 

year the Agreement was extended for two years to allow for additional construction 

time of projects with a new termination date of March 31, 2005.  The funding 

allocation for the program remains at $100.0 million.  The Phase II Agreement 

allocated funding to six Program elements as outlined in Figure 1.0. 

 

PROGRAM ALLOCATION 

(MILLION $) 1 

 

PROGRAM  ELEMENT 

FEDERAL PROVINCIAL TOTAL 

1. Individual Home & Business 24.9 21.2 46.1 

2. Communities 16.6 16.6 33.2 

3. City of Winnipeg 5.2 5.2 10.4 

4.  Environmental Impact Mitigation & 
Scientific Data  

2.5 2.5 5.0 

5. Provincial Flood Control 
Infrastructure 0.0 4.5 4.5 

6. Technical Support in Program 
Management 

0.8 0.0 0.8 

 TOTAL $50.0 $50.0 $100.0 

 

i  Figure 1.0  i  

 

 

A G R E E M E N T  M A N A G E M E N T  

 

The management structure, which is being used to facilitate implementation of the 

Agreement, is shown in the attached Appendix A.  Under the direction of federal and 

provincial ministers, overall management and administration of the Agreement is 

                                                   

1 These figures are amended from the original notional allocations of the program as approved by the 

Agreement Management Committee in November 2002. 
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being guided by a Management Committee with two members from Manitoba and two 

members from Canada, supported by one federal ex-officio member and two co-

secretaries.  This Committee is responsible for, among other things:  ensuring that the 

terms and conditions of the Agreement are adhered to; establishing necessary 

standards, procedures, and work plans; and establishing implementation committees 

for each project to guide the development and implementation of initiatives. 

 

During the 2002/2003 fiscal year, the Management Committee formally met once to 

address management and administrative issues and to ensure agreement 

implementation was proceeding satisfactorily. 

 

 

 

P R O J E C T  D E L I V E R Y  

 

The overall project delivery of the Agreement is guided by the Canada and Manitoba 

Management Committee members. 

 

Engineering services required for project development and delivery are provided by 

private sector consultants selected on a request for proposal basis to develop the 

project elements required for the physical works.  Construction of physical work is 

carried out by contractors selected through a public tender contract-award basis. 

 

To a large extent, third party contracts under Program Elements 1, 2, and 5 (i.e. 

consultants, contractors, etc.) are entered into and administered through Manitoba 

Conservation.  The City of Winnipeg administers third party contracts under Program 

Element 3, while administration of activities under Program Element 4 is split 

between Canada and Manitoba.  Program Element 6 provides for Technical and 

Management support by Canada for administration of the Agreement. 
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I M P L E M E N T A T I O N  P R O G R E S S   

 

Activities in Phase II are a continuation of program elements initiated in Phase I with 

additional program elements being added to address flood protection within the City 

of Winnipeg, to conduct environmental impact mitigation and scientific data 

gathering, and to provide technical support in program management. Phase II 

Agreement expenditures to March 31, 2002 and for this fiscal year are presented in 

Figure 2.0. 

 

Phase II Program Expenditures 

 

 

PROGRAM 

ELEMENT 

 

Program 

Allocation 

(million $) 

Expenditures  

to March 31, 

2002 

(million $) 

Expenditures 

Fiscal Year 

2002/2003  

(million $) 

 

Expenditures 

To Date  

(million $) 2 

1.  Individual Home & 
     Business * 

46.1 51.6 7.1 58.7 

2.  Community Ring 
     Dike * 

33.2 23.5 8.0 31.5 

3.  City of Winnipeg * 10.4 3.2 2.9 6.1 
4.  Environmental 
     Impact Mitigation & 
     Scientific Data 

5.0 4.4 0.6 5.0 

5.  Provincial 
     Infrastructure 

4.5 4.5 0.0 4.5 

6.  Technical Support in 
     Program Management 

0.8 0.7 0.1 0.8 

 TOTAL  $100.0 $87.9 18.7 $106.6 
 
* These are Federal and Provincial costs only and exclude individual and municipal share of total project 

costs.  These are revised allocations as they have been modified from the original notional allocations. 
 

i  Figure 2.0  i  

                                                   

2  Canada’s share of the funds under the Canada-Manitoba Partnership Agreement on Red River Valley 

Flood Protection is to a maximum of $50 million. 
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I N D I V I D U A L  H O M E  A N D  B U S I N E S S  

 

This program element, which concluded on March 31, 2003, offered financial 

assistance to protect properties which were subjected to flooding in the spring of 

1997.  The program was initiated in the summer of 1997 under Phase I, with an 

amendment introduced in the fall of 1998 which increased the level of government 

financial assistance from $30,000 to $60,000 per claim.  The individual property 

owner contributed up to $10,000 or 25 percent of expenditures under $70,000 and 

100 percent of costs above $70,000 per claim.   Inclusive of Phase 1, a total of 2,850 

applications were submitted prior to September 1, 1999. Applicants were advised that 

all projects must be completed and all invoices submitted by March 31, 2003.  

 

As part of this program element, a number of anomaly situations arose which were 

assessed and considered for assistance on the basis of a proposed “buy-out”.  

Economic Anomalies were defined as properties whose cost of flood protection would 

exceed the value of the property.  A total of 19 homes were identified as meeting the 

criteria in this category and qualifying for a “buy-out”.  Eighteen homes, including 

seven of the properties originally purchased for the Ste. Agathe community ring dike, 

were purchased for a total cost of $2.7 million.  

 

On December 7, 2001 the 4-member Public Review Panel submitted to the Minister of 

Conservation its final report of recommendations should a future flood proofing 

program be needed.  Specific areas reviewed included: program design, 

administration, staff training, communications and program deadlines. 

 

Including the Economic Anomalies, the total expended under the Home & Business 

Flood Proofing Program in Phase 2 was $58.7 million. The status of the Individual 

Home and Business Program Flood Proofing Program applications is shown in 

Figure 3.0 below. 
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Status as at March 31, 2003 
Number of 

Applications 

Ineligible 274 

Transferred to City of Winnipeg Flood Proofing Program  163 

Protected by Community Ring Dikes 348 

Purchased by Community Ring Dike and Physical Anomalies Programs 38 

Owners Did Not Proceed 261 

Projects Started but Not Complete 6 

Flood Proofed 1742 

Purchased by Economic Anomalies Initiative 18 

Total 2850 

 
i  Figure 3.0  i  

 

C O M M U N I T Y  D I K I N G  

 

Projects approved under this program element are:  St. Mary’s Road; Grande Pointe; 

Rosenort; Niverville; Gretna; Aubigny; St. Pierre-Jolys; Lowe Farm; Riverside; 

Emerson; Rosenfeld; Dominion City; Ste. Agathe; Roseau River and St. Lazare.  

Project designs, acquisition of regulatory approval, acquisition of land, and 

construction were the primary activities facilitated through the execution of project 

implementation agreements by local, provincial, and federal authorities. The 

construction status of the community ring dike projects is shown in Figure 4.0. 

 

Community 
Percent 

Complete Community 
Percent 

Complete 
Aubigny 99 Rosenfeld 99 
Dominion City 90 Rosenort 98 
Emerson 95 St. Mary’s Road 90 
Grande Pointe 95 St. Pierre-Jolys 100 
Gretna 99 Ste. Agathe 83 
Lowe Farm 100 St. Lazare 100 
Niverville 75 Roseau River 100 
Riverside 98   

 

i  Figure 4.0  i  
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For the most part, Canada and Manitoba equally shared program expenditures 

associated with the community ring dikes.  In addition, municipal governments are 

required to contribute 10 percent of the total project cost.  In the case of the Roseau 

River community, the project received only federal financial assistance since the 

project is located on federally owned land.  Manitoba, on the other hand, assumed the 

funding responsibility for the community diking at St. Lazare and for some 

improvements to existing community ring dikes at Letellier, St. Jean Baptiste, Morris, 

St. Adolphe, and Brunkild. 

 

A tabulation of Engineering Services Contracts and Construction Contracts with their 

values is included in Appendix B and Appendix C. 

 

 

 

C I T Y  O F  W I N N I P E G  

 

A number of homes within the City of Winnipeg, located on the riverside of the 

Primary Diking System, require emergency diking during flood events.  The objective 

of this program element is to enhance the level of protection and/or integrity of the 

secondary diking systems (i.e. properties not protected by the Primary Diking System) 

and to minimize annual costs associated with emergency diking during flood events. 

 

Secondary diking systems were considered for projects that protected multiple 

properties with a single dike (community ring dikes), multi-family (condominium) 

developments, individual homes and special cases.  Winnipeg City Council approved a 

priority list of flood protection projects which ranked the community ring dike and 

multi-family developments based upon their cost-benefit analysis.  Individual homes 

were included on the priority list if they met program criteria, specifically a minimum 

of four feet to attain flood protection level and a riverbank stability safety factor of 1.3.  
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The special case projects were ranked on a case-by-case basis that considered the 

value for money that the project provides. 

 

To comply with Canadian Environmental Assessment Act (CEAA) and the Fisheries 

Act, fish habitat mapping and environmental assessments were performed for the 

projects carried out under this program element. 

 

Local Improvement District Initiation by-laws were initiated for the community ring 

dike projects, as the local improvement process under The City of Winnipeg Act 

requires City Council to pass a by-law for each initiative.  This process allows property 

owners the opportunity to vote against the local improvement during a public hearing 

process. 

 

In addition to the Canada-Manitoba Partnership Agreement on Red River Valley 

Flood Protection being extended, the Canada-Manitoba-Winnipeg Agreement on 

Secondary Diking Enhancements was also extended with a new termination date to 

March 31, 2005.  This time extension was determined necessary, as construction at six 

of the project sites could not be completed by the original sunset date due to the 

requirements of the engineering design.  The engineering design on each project is 

critical to, and precedes the public consultation process, the local improvement 

process and environmental approvals. 

 

Construction of the upper bank works required for two of the community ring dike 

projects was completed by the fall of 2002.  The lower bank works required for 

another community ring dike project was completed prior to March 31, 2003. 

 

Numerous individual flood protection projects, including multi-family 

(condominium) projects were initiated and had attained various stages of completion.  

These projects, reviewed and approved by the Technical Review Committee, consisted 
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of various flood protection measures; for example, permanent concrete walls, 

permanent earth reinforced walls, assembly walls and house/property raising. 

 

 

 

E N V I R O N M E N T A L  I M P A C T  M I T I G A T I O N  

A N D  S C I E N T I F I C  D A T A  

 

The environmental impact mitigation and scientific data gathering program element 

is aimed at addressing the following flood related issues: 

 

• to protect potable water supplies (mainly on the east side of the river) 

from the negative effects of surficial flooding as occurred in the spring 

of 1997; 

 

• to enhance existing databases, topographic information, and 

monitoring networks required in the planning of future developments 

and land uses in the Red River Valley and to improve flood 

preparedness capability; 

 

• to advance the level of knowledge and better understand the various 

factors contributing to patterns of flooding in the Red River Valley; and 

 

• to undertake a variety of other studies and communications to address 

flood-related issues under the program. 

 

In addition to the above, additional initiatives were approved for funding over the 

course of the program. 
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Groundwater Protection 

Refurbishment of the domestic water supply wells within the northeast corner of the 

flood zone (mainly in the R. M. of Ritchot) proved to be problematic following the 

1997 flood.  The Canada-Manitoba Partnership Agreement on Red River Valley Flood 

Protection supports necessary well enhancements to protect the aquifer in the event of 

future floods.  In 2002/2003, the groundwater protection work focused on a number 

of activities which were directed towards future flood preparedness, aquifer protection 

and public awareness of water supply protection.  A summary of the work activities 

completed during this fiscal period is provided below. 

 

• Private water wells located within the Red River Valley Designated Flood Area 

were inventoried and entered into the Provincial well record database to provide 

an up-to-date record of wells for producing map based information to support an 

enhanced capability for future flood preparedness.  During the inventory process 

approximately 770 residential farm sites were visited within the rural 

municipalities of Ritchot, De Salaberry, Franklin, Montcalm, Morris and 

Macdonald.  In total, about 350 water wells were inventoried during the process. 

 

• Abandoned water wells were properly sealed to ensure protection of potable 

groundwater supplies from future flooding events.  In total, 39 abandoned wells 

were sealed under the program. 

 

• Operational water wells deficient of proper construction or protection were 

upgraded to flood protection standards to provide a safe source of groundwater 

and to prevent future flood water contamination of both the well and potable 

groundwater supply.  In total, 35 water wells were upgraded to flood protection 

standards under the program. 

 

• A Fact Sheet has been developed to provide public awareness and education 

material on water supply protection.  The publication provides a brief overview of 
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water well basics and outlines good practices for protection and maintaining a 

water well.  Information on flood protection standards and flood preparedness 

for water wells located within areas of overland flooding such as the Red River 

Valley Designated Flood Area are also provided. 

 

GIS and Topography 

 The main focus of this initiative was to develop and implement a web-based 

geographic information system (GIS) that will be able to assist with future flood 

fighting and response activities in the Red River Valley.  This initiative involved the 

following six components: (a) consultations regarding applications, (b) identification 

of datasets, (c) data collection, (d) data configuration and formatting, (e) application 

development, and (f) data and system housing, operation, and maintenance.   

 

 During the 2002/2003 fiscal year, a significant amount of the project focussed on the 

transfer of the system from Canada to the Province of Manitoba.  Numerous 

improvements were made to the site.  Also, additional tools and data layers were 

added to the system over the course of the year.  The project area was also expanded 

to include the area along the Red River north of Winnipeg.  The most significant tool 

added to the system was the road analysis tool, which allows users of the system to 

assess information on when roads in the Valley would be flooded during a major flood 

event.  Additional Light Imaging Detection and Ranging (LiDAR) surveys were 

completed for the region north of Winnipeg, and the region from Emerson to Morris 

in order to complete the digital elevation model (DEM) for the Canadian portion of 

the Red River Basin.  The data was processed and added to the web-based system.  

Additional work was carried out on the inventory using a mapping grade Geographic 

Positioning System (GPS) of the individual homes and businesses that were flood 

protected under the program.  Numerous presentations on the GIS decision support 

system were made to flood fighters, municipal leaders and local residents of the 

Valley.  As well, papers of this project were presented at a number of national and 

international conferences. 
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 The decision support system was launched on the Internet in August 2002 and can be 

accessed at geoapp.gov.mb.ca/website/rrvfp/.  During the year, experience was gained 

in managing the web-based system on the provincial internet server.  The website is 

now fully operational and is being maintained by Manitoba Conservation. 

 

Red River Morphology and Flooding Patterns 

Natural Resources Canada, in collaboration and partnership with Manitoba Industry, 

Trade and Mines, carried out a 4-year research program into the long-term history of 

large flood events on the Red River.  The research focused on reconstructing a 

paleoflood record and examining the long-term geological processes that may be 

altering the flood hazard. 

 

The project included the integration of research on various fronts, including:  (a) the 

establishment a tree-ring record for identification of past large flood events and 

reconstruction of past climatic change, (b) stratigraphic and/or biostratigraphic 

analyses of alluvial deposits along the river banks, at small channel scar lakes, and at 

the south basin of Lake Winnipeg, (c) historical and instrumental records of 

hydrological change, and (d) other literature reviews and miscellaneous observations 

to assess the significance of geologic processes contributing to long-term changes in 

the flood hazard in the Red River Valley. 

 

This project was completed during the 2002/2003 fiscal year.  A final report on the 

“Geoscientific Insights into Red River Flood Hazards in Manitoba” was submitted to 

the Agreement Management Committee in March 2003.  The report provides a 

detailed overview of the project results as well as a copy of the scientific papers and 

reports that have been published on this subject matter.  Further information on this 

study can be found on the Geological Survey of Canada website at sts.gsc.nrcan.gc.ca/ 

or at the Manitoba Industry, Mines and Trade website at 

www.gov.mb.ca/itm/index.html. 

https://www.gov.mb.ca/itm/index.html
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Other Studies/Program Evaluation/Communications 

An evaluation framework for Agreement-related programming was developed and the 

initial work was undertaken during the 2002/2003 fiscal year.  Using this framework 

a midterm summary has been completed and a draft report has been forwarded to 

Western Diversification for review and approval.  The audit component of this 

initiative has been substantially completed with audit requirements related to the 

Agreement extension to be undertaken within the Agreement time frame. 

 

 

P R O V I N C I A L  I N F R A S T R U C T U R E  

 

The Provincial Infrastructure program element is aimed at refurbishing a number of 

provincial flood control facilities.  The specific projects included:  the West Dike 

extension (Provincial Road 305);  Red River Floodway inlet structure repair;  

assessment of the Portage Diversion flood control structures and hydraulic analysis of 

the Assiniboine River from Baie St. Paul to Headingley. These projects were 

completed in 2001/2002 and no new projects were initiated under this program 

element in 2002/2003.   

 

 

 

T E C H N I C A L  S U P P O R T  I N  P R O G R A M  

M A N A G E M E N T  

 

The technical support in program management is not a program element.  As the lead 

federal agency responsible for the administration of the Federal-Provincial 

Agreement, Western Economic Diversification has contracted with Agriculture and 

Agri-Food Canada’s Prairie Farm Rehabilitation Administration (PFRA) to provide 

the third party technical support on the federal side in the joint management and 
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delivery of the projects and initiatives under the Agreement.  The Agreement includes 

an allocation of $0.8 million federal to cover PFRA’s incremental costs associated with 

this technical support over the course of the 4-year Agreement. 

 



 

 

 
 
 

APPENDIX A 
 

CANADA-MANITOBA PARTNERSHIP AGREEMENT ON FLOOD 
PROTECTION 

M A N A G E M E N T  S T R U C T U R E  
 

S e c r e ta r y  o f  S ta t e  f o r  We s te r n  
    E c o n o mi c  D i ve r s i f i c a t i o n  

  M i n i ste r  o f  M a n i to ba  
        Co n se r va t i o n  

     

 Ag r e e me n t  M a n a g e m e n t  Co mmi tt e e  

 Ca n a d a  
 
O .  B u f f i e  
E .  Ca l i g i u r i  
J .  B a t e ma n  (E x -O f f i c i o )  
A .  V e r me tt e  (Co -S e c r e ta r y)  

 M a n i to ba  
 
N.  B r a n d so n  
D .  Wo t to n  
 
S .  To p p i n g  ( Co -S e c r e ta r y )  

     

      Co m mu n i c a t i o n s  Co mmi t te e  
P .  Wh i te /F .  G u i mo n d / U .  H o l we g e r  

      P u b l i c  Re vi e w 
        Pa n e l  

     

         I mp le me n ta t i o n  Co mmi tt e e s  

   Ca n a d a  

 A .  V e r me tt e  

 M a n i to ba  
 S .  To p p i n g  

 Pr o p o n e n t  

     

     S e c r e ta r i a t  

U .  H o l we g e r /A .  S w e d lo  
      

 Te c h n i c a l  A d vi so r y  Co mmi t te e s   

 Ca n a d a  1  
D .  B o u ta n g  
T.  K e t t le r  

 M a n i to ba  2  
 J .  M c L e a n  
 R.  H a y  

 Pr o p o n e n t   
   

             S te e r i n g  
          Co m mi t te e s  

    

    

 E n g i n e e r i n g  
 Co n su l ta n t s  

  Co n s tr u c t i o n  
  Co n tr a c to r s  

   S p e c i a l  
 Ad vi so r s  

 
 

1 D. Boutang serves on the TAC for rural communities.  T. Kettler serves on the TAC for the City of 
Winnipeg  and Floodway South Projects. 
 
2 J. McLean serves as the Project Manager for rural communities (Assistant Project Managers are R. 
Madder,   D. Sexton and R. Kaatz).   R. Hay serves on the TAC for the City of Winnipeg. 

 
 



 

 

 
 

 
 

APPENDIX B 
 

Engineering Services Contracts 
Program Element #2 - Community Ring Dikes 

 
 

Community Contract Title Awarded To Amount of 
Contract $ 

Payment to 
March 31, 

2003 $ 

Aubigny Design & Supervision Wardrop Engineering $  54,700.00 $  49,708.51 

Emerson Design & Supervision Stantec Engineering 76,500.00 74,188.40 

Glenlea Design & Supervision Stantec Engineering 4,345.00 4,345.00 

Feasibility Study Acres Engineering 23,900.00 23,888.28 
Grande Pointe 

Design & Supervision Acres Engineering 475,000.00 449,578.78 

Gretna Design & Supervision KGS Group 52,718.00 52,718.00 

Feasibility Study Stanley Consultants 4,500.00 4,500.00 
Landmark 

Design & Supervision J.R. Cousins Consulting 2,055.00 2,055.00 

Feasibility Study Stanley  Consultants 4,550.00 4,550.00 
Lowe Farm 

Design & Supervision Stantec Engineering  10,200.00 7,788.08 

Niverville Design & Supervision Wardrop Engineering 67,050.00 38,528.90 

Osborne Feasibility Study Stantec Engineering 4,345.00 4,345.00 

Feasibility Study Stanley Consultants 5,100.00 5,100.00 
Riverside 

Design & Supervision Acres Engineering 59,600.00 58,976.76 

Rosenfeld Design & Supervision Stantec Engineering 28,575.00 28,575.00 

Rosenort Design & Supervision KGS Group 936,367.00 811,422.24 

St. Adolphe Feasibility Study Stanley Consultants 22,804.00 22,804.00 

Feasibility Study Stanley Consultants 4,100.00 4,100.00 
St. Lazare 

Design & Supervision Stanley Consultants 34,925.00 34,925.00 

St. Mary’s Road Pre Design Acres Engineering 78,000.00 77,997.85 

Feasibility Study Stanley Consultants 4,550.00 4,550.00 
St. Pierre-Jolys 

Design & Supervision Stantec Engineering 67,150.00 66,000.00 

Ste. Agathe Design & Supervision KGS Group 499,399.00 434,146.04 

Seine River Feasibility Study Stefanson Watershed 
Services 

38,900.00 26,204.09 

South of Floodway Feasibility Study Wardrop Engineering 47,100.00 47,100.00 

Design & Supervision Ayshkum Consulting 732,673.98 732,673.98 
Roseau River 

Design & Supervision SEG Consulting 69,125.00 69,125.00 
 



 

 

APPENDIX C 
 

C o n s t r u c t i o n  C o n t r a c t s   
Program Element #2 - Community Ring Dikes 

 

Community Contract Title 
Date 

Awarded Awarded To 

 

Tendered 
Amount of 
Contract 

Start Date 

Completion 
Date 

(Constructio
n) 

% Complete 
as of Mar. 
31, 2003 

(Project) 3 

Aubigny Dike Flood Protection Infrastructure Aug 1, 2002 A. Brunet Construction Ltd. 256,420.00 Aug 1, 2002 Sept 26, 2002 99% 

Dominion City Dike Flood Protection Infrastructure Sept 19, 2002 Kelvin Kartage 352,803.00 Sept 19, 2002 Spring 2003 90% 

Emerson Dike Flood Protection Infrastructure July 24, 2002 Edie Construction Ltd. 468,634.48 July 24, 2002 Nov 2002 95% 

Removal of Embankment & Road 
Improvement 

Dec 19, 2002 Hugh Munro Construction Ltd. 250,000.00 Dec 19, 2002 July 1, 2002 100% 

West Dike Construction July 24, 2002 Hugh Munro Construction Ltd. 962,810.00 July 24, 2002 Spring 2003 95% 

Seine River Control Structure & 4-Span 
Bridge 

Feb 12, 2002 Main Line Industries Ltd. 961,855.83 Feb 12, 2002 Aug 23, 2002 100% 

Grande Pointe 

Grande Pointe Diversion Outlet Structure June 24, 2002 M. D. Steele Construction Ltd. 1,906,482.00 June 24, 2002 Oct 15, 2002 100% 

Gretna Dike Flood Protection Infrastructure Jun 1, 2000 Edie Construction Ltd. 396,080.00 Jun 1, 2000 Nov 20, 2001 99% 

Lowe Farm Dike Flood Protection Infrastructure Aug 1, 2000 JKW Construction Ltd. 44,820.00 Aug 1, 2000 Oct 1, 2000 100% 

Niverville Dike Flood Protection Infrastructure July 29, 2002 Specialty Flood Protection Ltd. 1,304,473.42 July 29, 2002 Spring 2003 75% 

Riverside Dike Flood Protection Infrastructure Aug 1, 2001 Specialty Flood Protection Ltd. 422,509.92 Aug 1, 2001 Oct 31, 2002 98% 

Rosenfeld Dike Flood Protection Infrastructure Aug 1, 2000 JKW Construction Ltd. 209,945.00 Aug 1, 2000 Oct 1, 2000 99% 

Floodway Channel Bridge Jul 17, 2000 M.D. Steele Construction Ltd. 2,073,536.00 Jul 17, 2000 Apr 9, 2001 100% 

Flood Protection East Dike Jul 14, 2000 JKW Const. Ltd./A. Brunet 
Ltd. 

1,336,394.00 Jul 14, 2000 Oct 23, 2001 100% 

Floodway Channel & Assoc. Works Jul 13, 2000 Kelly Panteluk Const.  Ltd. 6,059,813.54 Jul 13, 2000 Jul 9, 2002 98% 

Rosenort 

Flood Protection Channel Riffles Mar 3, 2003 Nelson River Construction Inc. 265,210.00 Mar 3, 2003 June 30, 2003 40% 

Roseau River Dike Remediation Mar 30, 2000 L. Chabot Enterprises 1,410,000.00 Mar 30, 2000  100% 

St. Lazare Dike Flood Protection Infrastructure Oct 22, 1999 Russell Redi Mix Concrete Ltd. 279,160.00 Oct 22, 1999 Nov 23, 2000 100% 

St. Pierre-
Jolys 

Dike Flood Protection Infrastructure Jun 28, 2000 E. F. Moon Construction Ltd. 673,805.00 Jun 28, 2000 Dec 15, 2001 100% 

West Dike Nov 18, 1998 H. Baudry Constr.  (1980) Ltd. 337,930.00 Nov 18, 1998 Dec 14, 1999 100% 

Utilities Relocation & Clay Cut-off Trench Jul 17, 2000 Cumming & Dobbie (1986) 
Ltd. 

332,584.00 Jul 17, 2000 Oct 31, 2000 100% 

Rockfill Rip Rap Placement Mar 6, 2000 Mulder Construction & 
Materials Ltd. 

381,250.00 Mar 6, 2000 Feb 18, 2002 100% 

Ste. Agathe 

 

East Dike & Gravity Outlet Structures Sept 25, 2002 Taillieu Construction Ltd. 1,248,950.00 Sept 25, 2002 Spring 2003 60% 

 
 

                                                        
3 Post-construction costs include seeding, developing operating manuals, legal surveys and/or required remediation.  
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CANADA-MANITOBA PARTNERSHIP AGREEMENT 
ON RED RIVER VALLEY FLOOD PROTECTION 

 
2003-2004 WORK PLAN 

 
 
1.0 INTRODUCTION  
 
The Canada-Manitoba Partnership Agreement on Red River Valley Flood Protection 
(referred to as the “Flood Protection Program”) provides for up to $100 million of 
funding ($50 million federal and $50 million provincial) over the course of the program 
which commenced on April 1, 1999 and was to conclude on March 31, 2003.  The 
Agreement was amended during the last fiscal year to extend the termination date to 
March 31, 2005.  The aim of the program is to minimize damages in the Red River 
Valley from future flood events similar in magnitude to that experienced in 1997.  This 
$100 million Agreement is a follow-up to a joint $30 million Red River Flood Proofing 
and Dike Enhancement Program (1997) - commonly referred to as Phase 1 - which 
concluded on March 31, 1999.  
 
The federal-provincial Agreement on flood protection calls for a committee structure to 
be responsible for the overall management of the Flood Protection Program and to 
oversee the implementation of the various projects and initiatives under the Program.  
The committee structure under this Agreement is outlined in Figure 1. 
 
One of Management Committee’s responsibilities called for in the Agreement is the 
preparation and approval of an annual work plan.  This document serves as the 
2003/2004 Work Plan. 
 
2.0 PROGRAM ELEMENTS 
 
Six elements comprise the overall program.  The following sections briefly describe the 
current status of the projects and initiatives undertaken in each of the program 
elements and their expected progress over the course of 2003/2004.  A summary of the 
projected expenditures for 2003/2004 of the Agreement is presented in Table 3.   
 
2.1 Program Element 1:  Individual Home and Business 
 
This Program Element, which concluded on March 31, 2003, offered financial 
assistance toward the protection of those individual homes and businesses which were 
subject to flooding in the spring of 1997.  This portion of the program was initiated in 
the summer of 1997 under Phase 1, with an amendment introduced in the fall of 1998 
which increased the level of Government financial assistance offered under the 
program from a maximum of $30,000 to $60,000 per claim.  The individual property 
owner contributed up to $10,000 or 25 percent of expenditures under $70,000 and 100 
percent of costs above $70,000 per claim.  
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Individuals were able to submit applications for assistance to the Program until 
September 1, 1999.  Inclusive of Phase 1, a total of 2,850 applications were submitted.  
Of these, 274 were considered ineligible, 163 were referred to the City of Winnipeg 
Flood Proofing Program (Program Element 3) and 348 fell within areas that will be 
protected by community ring dikes. Thirty-eight (38) properties were purchased under 
the St. Mary’s Road Community Ring Dike Program or the Physical Anomalies program, 
which is administered by MEMO, thus leaving a potential 2,027 applications to 
administer under this Program Element.  Seventeen hundred and forty-two (1,742) 
projects were completed, 261 approved applicants did not proceed with construction 
and 6 projects were started but not completed prior to the termination date.  
 
As part of this Program Element, a number of anomaly situations arose which were 
assessed and considered for assistance on the basis of a proposed “buy-out”.  
Economic Anomalies were defined as properties whose cost of flood protection would 
exceed the value of the property. A total of 19 homes were identified as meeting the 
criteria in this category and qualifying for a “buy-out”.  Eighteen properties were 
purchased for a total cost of $2.7 million.  
 
Except for one potential anomaly buyout, the home and business program element was 
concluded on March 31, 2003. All file records for this element are being prepared for 
storage and/or audit. 
 
Total program expenditures under Phase 2 including the anomalies was $58.8 million 
as of March 31, 2003.   
 
2.2 Program Element 2:  Community Dikes 
 
This Program Element is aimed at implementing or enhancing flood protection 
infrastructure for rural communities in the Red River Valley that were subject to flooding 
or the threat of flooding in 1997. 
 
For the most part, both Canada and Manitoba equally cost-share program expenditures 
associated with the community ring dikes.  In addition, municipal governments 
contribute 10 percent of the project cost.  In the case of the Roseau River Community, 
the project has received federal financial assistance ($1.09 million from this Program).  
Manitoba, on the other hand, assumed the funding responsibility for the community 
diking at St. Lazare and for some enhancements to existing community ring dikes at 
Brunkild, Letellier, Morris, St. Adolphe and St. Jean Baptiste to bring them up to the 
1997 flood proofing standard. 
 
Some of the work under this Program Element was initiated under the Phase 1 
Agreement which expired March 31, 1999.  Construction continues on community dike 
projects under this Agreement for which $35.0 million has been notionally allocated.   
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A total of five community dikes were completed in 2000/2001.  Construction in 
2001/2002 was underway at Rosenort, Grande Pointe, Ste. Agathe and Riverside while 
planning, right-of-way acquisition, and design activities were underway for Emerson, 
Niverville, Aubigny and Dominion City. In 2002/2003 construction continued at 
Rosenort, Emerson, Dominion City, Grande Pointe, Ste. Agathe, Riverside, Niverville 
and Aubigny and along with building disposition for the St. Mary’s Road Project.  
Completion of all remaining work for this program element is planned for 2003/2004. 
 
The following table provides a more detailed overview of the project activities to date 
and activities planned for the fiscal year 2003/2004.   

 
Table 1:  Community Diking Activity Summary 

 
 

Project Progress to Date 2003-2004 Planned Activities 
St. Mary’s Road • Completed disposal of some buildings and 

foundations 
• Complete disposal of buildings and 

foundations 
• Rehabilitate land for agriculture 

Grande Pointe • East Dike constructed (PTH#59) 
• Bridge complete 
• West Dike constructed 
• Drop structure complete 

• East Dike paving to be completed 
(PTH#59) 

• West Dike to be shaped and seeded 
• Operation & Maintenance (O&M) manual 

to be completed 
Ste. Agathe • East Dike and structures 60% complete • Complete East Dike and structures 

• Complete legal survey 
• O&M manual to be completed 

Rosenort • West Dike complete 
• Riffle construction awarded and partially complete 

• Complete riffle contract 
• Complete legal survey 
• O&M manual to be completed 

Niverville • Dike is 75% complete • Complete dike 
• O&M manual to be completed 

Gretna • Construction complete • O&M manual to be completed 
Aubigny • Dike construction complete • Some minor clean-up at dike and access 

points 
• O&M manual to be completed 

St. Pierre-Jolys • Post-construction clean-up complete • O&M manual to be completed 
Lowe Farm • Completed in 2000/2001 • Legal survey to be completed 
Riverside • 95% complete • Deficiencies to be completed 

• Legal survey to be completed 
• O&M manual to be completed 

Emerson • Earthwork and gravity outlet complete 
• Pumping station complete 

• Pump test to be completed 
• O&M manual to be completed 

Rosenfeld • Community dike post-construction clean-up 
complete 

• Legal survey to be completed 
• O&M manual to be completed 

Dominion City • Dike constructed • Construction of connector dike on 
expropriated property to be completed 

• O&M manual to be completed 
Seine River Trib. PTH#1 • Deferred • Deferred 
St. Lazare • Completed in 1999 / 2000 • Legal survey to be completed 

• O&M manual to be completed 
Roseau River • Completed in 2000 / 2001 • Repair of slide to be completed 
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2.3 Program Element 3:  City of Winnipeg  
 
A number of homes within the City of Winnipeg, located on the riverside of the Primary 
Diking System, require emergency flood protection during times of flooding. The 
objective of this program element is to enhance the level of protection and/or integrity 
of the secondary diking systems (i.e. dikes on the river side of the primary dikes) that 
protect these homes in order to minimize recurring costs associated with emergency 
diking during flood events. 
 
A method of prioritizing projects to be accommodated within available funding was 
developed and adopted by City Council, based on the following criteria: 
1) Community Ring Dikes – projects were prioritized using the benefit to cost ratio and 

the community consultation process. 
2) Multi-family (condominium) Projects – projects were prioritized using the benefit to 

cost ratio. 
3) Individual Homes – these projects were not ranked, as the cost to the homeowner 

could be significant while the maximum cost to the program would not exceed 
$60,000 per claim. 

4) Special Cases - These projects were ranked on a case-by-case basis that 
considered the value for money that the project provides. 

 
Community Ring Dike Programs – There were six sites prioritized as suitable for 
community ring dike construction.  Two of the sites have been completed except for 
minor restorations. Two sites elected not to proceed with the works.  The other two 
sites are in the detailed engineering phase and are proceeding through the City of 
Winnipeg District Local Improvement Process, which assists the property owners by 
adding their funding contribution to their property taxes. 
 
Multi-family Projects – There were nine multi-family project sites prioritized, three 
have been completed, two have elected not to proceed with the works, one site is 
negotiating easements from adjacent property owners and detailed engineering is 
underway at the remaining three sites. 
 
Individual Homes – Of the 18 individual properties adopted as priorities to date, 10 
have been completed, two have elected not to proceed, one project is not proceeding 
to construction, and five have yet to begin works.  The projects have included raising 
foundations, assembly walls, concrete walls, earth dikes and segmental block walls. 
 
Special Cases – There are six special case projects, two of these projects have been 
completed and negotiations for property acquisition at three of the other sites has also 
been initiated.  Preliminary engineering on the other special case project has begun. 
 
The termination date of this program has been extended to March 31, 2005.  Winnipeg 
City Council approval for the program project revised priority listings is underway, to 
ensure optimal utilization of available funding.  Once Flood Proofing Agreements and 
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any required easements and approvals are in place, completion of flood proofing 
measures will be initiated. 
 
 
Two community ring dike projects are proceeding through the local improvement 
process, and no objections have been recorded for these projects.  Detailed design, 
tendering, and construction of the works at these sites is scheduled for the summer/fall 
of 2003. 
 
The flood proofing measures required at the four remaining multi-family project sites 
can be initiated once Flood Proofing Agreements and all necessary easements are 
executed during the detailed design phase of the projects.  All of these sites are 
anticipated to have lower bank works initiated during the early winter of 2003.  All of the 
upper bank works will be completed by the sunset date of the program. 
 
Individual and Special Case projects are proceeding, and will be completed by the 
sunset date of the program. 
 
The following table provides an overview of project activities in 2002-2003 and the 
planned activities for 2003-2004. 
 

Table 2:  City of Winnipeg Flood Proofing Program 
 

2002-2003 Works Planned 2003-2004 Works 
Project Riverbank 

Works Dike Works Riverbank 
Works Dike Works 

Community Ring Dikes 
Kingston Crescent/Row Complete Complete - - 
North Drive Complete - - Scheduled for 

construction 
Kilkenny Drive Complete Complete - - 
Lord Avenue Complete - - Scheduled for 

construction 
Parkwood Place* - - - - 
Multi-Family Projects 
525 Wellington  Complete Complete - - 
270 Roslyn Road Complete Complete - - 
29 Roslyn Road Complete Complete - - 
1660 Pembina Highway - Agreements 

required 
Scheduled for 
construction 

Scheduled for 
construction 

One/Seven/Eleven Evergreen 
Place** 

- Agreements 
required 

Scheduled for 
construction 

Scheduled for 
construction 

99/141 Wellington Crescent - Agreements 
required 

Scheduled for 
construction 

Scheduled for 
construction 

 
 
*     Project not proceeding, pending City Council approval of revised priority list. 
**   Combined Seven and Eleven with One Evergreen, pending City Council approval of revised priority list. 
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2.4 Program Element 4:  Environmental Impact Mitigation and Scientific Data  
 
The environmental impact mitigation and scientific data gathering program element is 
aimed at addressing the following flood related issues: 
 
• to protect potable water supplies (mainly on the east side of the river) from the 

negative effects of surficial flooding as occurred in the spring of 1997; 
• to enhance existing data bases, topographic information, and monitoring 

networks required in the planning of future developments and land uses in the 
Red River Valley and to improve flood preparedness capability; 

• to advance the level of knowledge and better understand the various factors 
contributing to patterns of flooding in the Red River Valley; and 

• to undertake a variety of other studies and communications to address flood-
related issues under the Program. 

 
In addition to the above, additional initiatives may be approved for funding over the 
course of the Program. 
 
a) Groundwater Protection 
 
Refurbishment of the domestic water supply wells within the northeast corner of the 
flood zone (mainly in the R. M. of Ritchot) proved to be problematic following the 1997 
flood.  The Flood Protection Program supports necessary well enhancements to protect 
the aquifer in the event of future floods.  In 2002/2003, the groundwater protection work 
focused on a number of activities which were directed towards future flood 
preparedness, aquifer protection and public awareness of water supply protection.  A 
summary of the work activities completed during this fiscal period is provided below: 
 
• Private water wells located within the Red River Valley Designated Flood Area 

were inventoried and entered into the Provincial well record data base to provide 
an up-to -date record of wells for producing map based information to support an 
enhanced capability for future flood preparedness.  During the inventory process 
approximately 770 residential farm sites were visited within the rural 
municipalities of Ritchot, De Salaberry, Franklin, Montcalm, Morris and 
Macdonald.  In total, about 350 water wells were inventoried during the program. 

• Abandoned water wells were properly sealed to ensure protection of potable 
groundwater supplies from future flooding events.  In total, 39 abandoned wells 
were sealed under the Program. 

• Operational water wells deficient of proper construction or protection were 
upgraded to flood protection standards to provide a safe source of groundwater 
and prevent future flood water contamination of both the well and potable 
groundwater supply.  In total, 35 water wells were upgraded to flood protection 
standards under the Program. 

• A Fact Sheet was developed to provide public awareness and education 
material on water supply protection.  This publication provides a brief overview 
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of water well basics and outlines good practices for protecting and maintaining a 
water well.  Information on flood protection standards and flood preparedness for 
water wells located within areas of overland flooding such as the Red River 
Valley Designated Flood Area are also provided. 

• No further activities are planned for 2003/2004 for this program element. 
 
b) GIS and Topography Data  

The main focus of this initiative was to develop and implement a web based 
geographic information system (GIS) that will be able to assist with future flood 
fighting and response activities in the Red River Valley.  This initiative involved the 
following six components: (i) consultations regarding applications, (ii) identification 
of datasets, (iii) data collection, (iv) data configuration and formatting, (v) 
application development, and (vi) data and system housing, operation, and 
maintenance.   
 
During the 2003/2003 fiscal year, a significant amount of the project focused on the 
migration of the system to the Province of Manitoba.  Numerous improvements were 
made to the site as well as additional tools and data layers were added to the 
system over the course of the year.  The project area was also expanded to include 
the area along the Red River north of Winnipeg.  The most significant tool added to 
the system was the road analysis tool which allows users of the system to assess 
when roads in the valley would be flooded during a major flood event.  Additional 
Light Imaging Detection and Ranging (LIDAR) surveys were completed for the 
region north of Winnipeg, and the region from Emerson to Morris in order to 
complete the digital elevation model (DEM) for the Canadian portion of the Red 
River Basin.  The data was processed and added to the web based system.  
Additional work was carried out on the inventory using a mapping grade 
Geographic Positioning System (GPS) of the individual homes and businesses that 
were flood protected under the program.  Numerous presentations on the GIS 
decision support system were made to flood fighters, municipal leaders and local 
residents of the valley as well as papers of this project were presented at a number 
of national and international conferences.  
 
The decision support system was launched on the internet in August 2003 and can 
be accessed at geoapp.gov.mb.ca/website/rrvfp/.  During the year experience was 
gained in managing the web-based system on the provincial internet server.  The 
web site is now fully operational and is being maintained by Manitoba 
Conservation. 
 

c) Flood Forecasting Network  

The objective of this element was to safeguard and enhance the hydrometric and 
climatological networks used for flood forecasting and water management in the 
Red River Valley.  The total cost for the 3-year project was $1.5 million with $1.2 
million allocated to upgrading and flood proofing the water monitoring network in the 
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Red River Valley, and $0.3 million allocated to enhancing the climatological 
networks in cooperation with the Agricultural Centre of Excellence in Carman, 
Manitoba. 
 
Work on this component was completed in 2001/2002. 
 

d) Red River Morphology and Flooding Patterns 

 Natural Resources Canada, in collaboration and partnership with other agencies, 
carried out a 4-year research program into the long-term history of large flood 
events on the Red River.  The research focused on reconstructing a paleoflood 
record and examining the long-term geological processes that may be altering the 
flood hazard.  
 
 The research included: (a) the establishment of a tree ring record for identification 
of past large flood events and reconstruction of past climatic change; (b) 
stratigraphic and/or biostratigraphic analyses of alluvial deposits along the river 
banks, at small channel scar lakes, and at the south basin of Lake Winnipeg; (c) 
historical and instrumental records of hydrological change; and (d) other literature 
reviews and miscellaneous observations to assess the significance of geologic 
processes contributing to long-term changes in the flood hazard in the Red River 
valley.  
 
 This project was completed during the 2002/2003 fiscal year.  A final report on the 
“Geoscientific Insights into Red River Flood Hazards in Manitoba” was submitted to 
the Agreement Management Committee in March 2003.  The report provides a 
detailed overview of the project results as well as a copy of the scientific papers 
and reports that have been published on this subject matter.  Further information 
on this study can be found on the Geological Survey of Canada website at 
sts.gsc.nrcan.gc.ca/ or at the Manitoba Industry, Mines and Trade website at 
www.gov.mb.ca/itm/index.html. 
 

e) Other Studies  
 

No activities were carried out under other studies funded by the Canada-Manitoba 
Flood Proofing Agreement in 2002/2003.  No activities are planned in 2003/2004. 

 
f) Communications Activities 

 

Communications activities in the 2002/2003 fiscal year include news releases, 
announcements, web-based information, an annual report, and other related 
activities.   Program concluding notices were also issued for the flood proofing 
program.  No major communication activities are planned for 2003/2004 but news 
releases and potential announcements may be planned as deemed appropriate by 
the Agreement Partners. 

g) Program Evaluation and Audit 
 

http://www.gov.mb.ca/itm/index.html
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An evaluation framework for Agreement-related programs was developed and the 
initial work was undertaken in the 2002/2003 fiscal year.  Using this framework, a 
midterm summary has been completed and a draft report has been forwarded to 
Western Diversification for review and approval. 
 
The audit component of this initiative is substantially complete with audit 
requirements related to the Agreement extension to be undertaken within the 
agreement time frame. 
 
 

2.5 Program Element 5:  Provincial Flood  Control  Infrastructure  
 
The Province of Manitoba identified a number of Provincial Flood Control Infrastructure 
Projects to be undertaken under this Agreement for a notional allocation of $4.5 million.  
A list of these projects follows: 
 
a) West Dike Extension  

 
As part of Phase I, Manitoba Conservation completed the enhancements and 
restoration of borrow areas associated with the emergency raising of the existing 
west dike during the 1997 Flood.  The cost of this work was $1.9 million.  Under this 
program, the permanent west dike works include the extension of the existing west 
dike along P.R. #305 to Brunkild, Manitoba.  Provincial environmental licensing was 
obtained in mid-March 2000, land acquisition began in April 2000, and material 
purchase (culverts and traffic gravel) and utility relocation was expedited through 
the winter of 2000/2001. Grade reconstruction began in the summer/fall of 2001 and 
was completed in 2001/2002 except for post-construction clean-up. Total costs 
attributable to this project (Phase 2) are estimated at $2.1 million.  The project has 
been  completed and no activities are scheduled for 2003/2004. 

 
b) Red River Floodway Rip Rap  

This project consisted of repair to scour holes which had developed in the 
downstream rip-rap apron of the Red River Floodway Inlet Control Structure at St. 
Norbert.  The work included backfilling the scour holes, re-armoring the river bed 
surface with a cast-in-place concrete mat and restoring the rock armoring on the 
river bank and structure abutment slopes.  The east half was completed in March 
1999 and the west half in January 2000.  Actual expenditures totaled $2.4 million for 
both sides, of which $1.1 million was funded under the flood protection program.  No 
additional costs or activity is planned for 2003/2004 under the Canada-Manitoba 
Agreement. 
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c) Red River Floodway Gate  

This project involves rehabilitation and refurbishment of the Floodway Inlet Control 
Structure, specifically the components of the structure below the water line (i.e. the 
gates and associated elements).  This process requires the structure to be 
cofferdammed and de-watered for access. 
 
Originally, work for the west gate was scheduled to be undertaken during the fall 
and winter of 2000/2001 and the east gate during the fall and winter of 2001/2002. 
However, extraordinarily high river flows during the fall and early winter of 2000 
resulted in the abandonment of the cofferdammed west gate with the scheduled 
work having only been partially completed.  Work on the west gate was completed 
during the fall/winter of 2001/2002.  Similar servicing of the east gate was carried 
out during the fall/winter of 2002/2003 which completed this project. The total 
estimated cost of the work is $3.1 million of which $1.0 million was provided from 
the Canada-Manitoba Partnership Agreement. 

  
d) Portage Diversion  

This project consisted of inspection, assessment and preparation of a 
comprehensive refurbishment plan for the two flow control structures, which are 
both nearing 30 years of age, similar to the Red River Floodway.  Replacement of 
the standby electrical generator was performed during the 1999/2000 fiscal year. 
 
An estimated total cost of $2.3 million is projected to be required to complete the 
refurbishment of both structures. Neither funding sources nor implementation 
schedules have yet been finalized for the major refurbishment. Total expenditure for 
this project under the Canada-Manitoba Partnership Agreement was $202,000.  No 
additional activity is planned. 

 
e) Assiniboine River Dikes  

The project consists of detailed hydraulic capacity assessment of the Assiniboine 
River between Baie St. Paul Bridge (P.R. #241) and Headingley. 
 
An engineering consultant was retained to determine further diking requirements 
sufficient to convey 22,500 cfs through this reach of the Assiniboine River.  The 
analysis was completed in 1999/2000 at a cost of $122,800. 
 
Although the existing channel capacity is insufficient to prevent minor local flooding, 
the design discharge utilized in the analysis corresponded to a one in 400 year 
return period, which rendered most supplementary diking schemes economically 
unfeasible.   No activities were undertaken in 2001/2002 and no additional activity is 
planned for 2003/2004. 

 
 
2.6 Program Element 6:  Technical Support in Program Management 
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This Program Element is not a program element per se.  As the lead federal agency 
responsible for the administration of the Federal-Provincial Agreement, Western 
Economic Diversification has contracted with PFRA to provide the third party technical 
support on the federal side in the joint management and delivery of the projects and 
initiatives under the Agreement.  The Agreement includes an allocation of $0.8 million 
federal to cover PFRA’s incremental costs associated with this technical support over 
the course of the Agreement.  A total of $225,000 was expended in each of 1999/2000, 
2000/2001, 2001/2002 and $125,000 in 2002/2003 fiscal year under this program 
element.  No expenditures are anticipated in 2003/2004. 
 
 
 
 
3.0 FUNDING ALLOCATIONS AND EXPENDITURE CASH FLOW  
 
Table 3 provides a summary of expenditures to date and a forecast of remaining funds 
to be expended to complete all of the Program Elements by the Program termination 
date of March 31, 2005.  
 
It should be noted that in Table 3 the total expenditures to March 31, 2003 reflects the 
over-expenditure of funds under Program Element 1 – Individual Home and Business 
over and above the resources allocated under the terms and conditions of the federal-
provincial Agreement.  The over-expenditure is displayed in the Provincial column with 
the actual amount not known until the Community Dikes program element is completed 
by March 31, 2004.  The Agreement Management Committee has agreed to re-allocate 
any unused funds from Program Element 2 - Community Dikes to Program Element 1 to 
cover a portion of the over-expenditures under the Individual Home and Business 
program element.  Canada's share of total program funds under the Canada-Manitoba 
Partnership Agreement on Red River Valley Flood Protection is up to $50 M. 
 
In the Appendix Table 4 is a summary provided as information to show the Program 
expenditures in Phase 1 and the anticipated total expenditures for Phase 2 including 
the total Program expenditures as currently compiled from financial records and the 
forecasted expenditures for 2003/2004 and 2004/2005. 
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APPROVAL OF THE 2003-2004 WORK PLAN 
 
 
Pursuant to Section 3.4 (d) of the Agreement, the 2003-2004 Work Plan was hereby 
approved on June 27, 2003. 
 
 
 
 
 
________________________________ _____________________________  
O. Buffie, Federal Member N. Brandson, Provincial Member 
Management Committee Management Committee 

 
 
 
 
________________________________ _____________________________ 
E. Caligiuri, Federal Member D. Wotton, Provincial Member 
Management Committee Management Committee 
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TABLE 3 
CANADA-MANITOBA PARTNERSHIP AGREEMENT 

ON RED RIVER VALLEY FLOOD PROTECTION 
PHASE 2 EXPENDITURES & PROJECTED CASH FLOW ($X 1000) 

 
 

Program Elements 
Expenditures to  
March 31, 2003 

Forecast  
2003/2004 

Forecast  
2004/2005 

 
Total 

 Fed Prov Fed Prov Fed Prov Fed Prov 
1.  Individual Home & Business (1) 24,936.9 33,819.4 0.0 310.2 0.0 0.0 24,936.9 34,129.6 
2.  Community Dikes (2) 15,759.8 15,779.0 803.3 803.3 0.0 0.0 16,563.1 16,582.3 
3.  City of Winnipeg (1) & (2) 3,028.5 3,037.1 1,251.0 1,251.0 920.5 911.9 5,200.0 5,200.0 
4. Environmental Impact Mitigation &        
      Scientific Data 

        

 A.  Groundwater Protection 69.1 170.0 0.0 0.0 0.0 0.0 69.1 170.0 
 B.  GIS & Topography Data 498.5 571.7 0.0 0.0 0.0 0.0 498.5 571.7 
 C.  Flood Forecasting Network 605.0 891.0 0.0 0.0 0.0 0.0 605.0 891.0 
 D.  Red River Morphology & Flooding 
      Patterns 

1,000.0 0.0 0.0 0.0 0.0 0.0 1,000.0 0.0 

 E.  Other Studies 327.4 850.4 0.0 0.0 0.0 0.0 327.4 850.4 
SUBTOTAL 2,500.0 2,483.1 0.0 0.0  0.0 2,500.0 2,483.1 

5.   Provincial Flood Control Infrastructure 0.0 4,445.4 0.0 0.0 0.0 0.0 0.0 4,445.4 
6. Technical Support in Program     
      Management (PFRA) 

800.0 0.0 0.0 0.0 0.0 0.0 800.0 0.0 

 47,025.2 59,564.0 2,054.3 2,364.5 920.5 911.9 50,000.0* 62,840.4 
         
(1)  excludes individual contribution         
(2)  excludes municipal contribution         
* Canada's share of program funds under the Canada-Manitoba Partnership Agreement on Red River Valley Flood Protection is up to a maximum of $50 M. 
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TABLE 4 
CANADA-MANITOBA PARTNERSHIP AGREEMENT 

ON RED RIVER VALLEY FLOOD PROTECTION 
SUMMARY EXPENDITURES – PHASE 1 AND PHASE 2 

 
PHASE 1 PHASE 2 TOTAL  

PROGRAM ELEMENTS CANADA MANITOBA CANADA MANITOBA CANADA MANITOBA 
INDIVIDUAL HOMES & BUSINESSES (1)       
CLAIMS 10,968,482.16 9,048,166.34 22,786,533.63 31,669,057.73 33,755,015.79 40,717,224.07 
ADMINISTRATION 602,419.50 602,419.50 1,179,877.57 1,489,877.57 1,782,097.07 2,092,297.07 
ANOMALIES 0.00 0.00 970,662.62 970,662.61 970,662.62 970,662.61 
PHASE II REALLOCATION 3,089,716.59 3,089,716.59 0.00 0.00 3,089,716.59 3,089,716.59 

SUBTOTAL 14,660,618.25 12,740,302.43 24,936,873.82 34,129,597.91 39,597,492.07 46,869,900.34 
COMMUNITY DIKES       
NEW COMMUNITY DIKES (2) 339,381.75 339,381.75 15,468,996.18 15,468,996.18 15,808,377.93 15,808,377.93 
ST. LAZARE 0.00 6,750.41 0.00 302,102.42 0.00 308,852.83 
EXISTING COMMUNITY DIKES 0.00 0.00 0.00 811,253.46 0.00 811,253.46 
ROSEAU RIVER 0.00 0.00 1,094,130.00 0.00 1,094,130.00 0.00 

SUBTOTAL 339,381.75 346,132.16 16,563,126.18 16,582,352.06 16,902,507.93 16,928,484.22 
CITY OF WINNIPEG       
HOME & BUSINESS CLAIMS & 
COMMUNITY RING DIKES 

0.00 0.00 5,200,000.00 5,200,000.00 5,200,000.00 5,200,000.00 

SUBTOTAL 0.00 0.00 5,200,000.00 5,200,000.00 5,200,000.00 5,200,000,00 
ENVIRONMENTAL IMPACT 
MITIGATION & SCIENTIFIC DATA 

      

A.  GROUNDWATER PROTECTION 0.00 0.00 69,135.00 169,976.80 69,135.00 169,976.80 
B.  GIS & TOPOGRAPHY DATA 0.00 0.00 498,500.00 571,734.76 498,500.00 571,734.76 
C.  FLOOD FORECASTING NETWORK 0.00 0.00 605,000.00 890,999.97 605,000.00 890,999.97 
D.  RED RIVER MORPHOLOGY & 
FLOOD PATTERNS 

0.00 0.00 1,000,000.00 0.00 1,000,000.00 0.00 

E.  OTHER STUDIES 0.00 0.00 0.00 26,147.92 0.00 26,147.92 
      - Hydraulic Impacts Study 0.00 0.00 0.00 10,249.20 0.00 10,249.20 
      - Flood Display & Program Brochures 0.00 0.00 1,943.00 0.00 1,943.00 0.00 
      - Technical Workshop (May 1999) 0.00 0.00 10,548.00 0.00 10,548.00 0.00 
      - 2-D Modeling by NRC 0.00 0.00 90,408.00 0.00 90,408.00 0.00 
      - Floodway Embankment Design 0.00 0.00 58,516.00 0.00 58,516.00 0.00 
      - Rampant Red Project (Heritage         
        Canada) 

0.00 0.00 43,065.00 0.00 43,065.00 0.00 

      - Program Evaluation 0.00 0.00 122,794.00 0.00 122,794.00 0.00 
      - Pre-Commitment Study(2) 0.00 0.00 0.00 786,111.02 0.00 786,111.02 
      - CEC Public Meetings 0.00 0.00 0.00 24,379.74 0.00 24,379.74 
      - Communications & Awareness 0.00 0.00 91.00 3,500.00 91.00 3,500.00 

SUBTOTAL 0.00 0.00 2,500,000.00 2,483,099.41 2,500,000.00 2,483,099.41 
PROVINCIAL FLOOD CONTROL 
INFRASTRUCTURE 

      

WEST DIKE EXTENSION 0.00 1,913,565.41 0.00 1,685,085.40 0.00 3,598,650.81 
FLOODWAY INLET STRUCTURE 0.00 0.00 0.00 2,435,343.28 0.00 2,435,343.28 
ASSINIBOINE RIVER STUDY (Baie St. 
Paul to Headingley) 

0.00 0.00 0.00 122,747.43 0.00 122,747.43 

PORTAGE DIVERSION CONTROL 
STRUCTURES STUDY 

0.00 0.00 0.00 202,207.59 0.00 202,207.59 

SUBTOTAL 0.00 1,913,565.41 0.00 4,445,383.70 0.00 6,358,949.11 
TECHNICAL SUPPORT IN PROGRAM 
MANAGEMENT 

      

PRAIRIE FARM REHABILITATION 
ADMINISTRATION 

0.00 0.00 800,000.00 0.00 800,000.00 0.00 

SUBTOTAL 0.00 0.00 800,000.00 0.00 800,000.00 0.00 
TOTAL 15,000,000.00 15,000,000.00 50,000,000.00 62,840,433.08 65,000,000.00* 77,840,433.08 

(1)  excludes individual contribution 
(2)  excludes municipal contribution 
* Canada's share of program funds under the Phase 1 and 2 Agreements is up to a maximum of $65 M. 
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Annex 'B'-Recomputation of Natural River Levels 
(Executive Summary) 
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  ASSINIBOINE RIVER CONTRIBUTION (cfs) 
 cfs 0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 50,000 

20,000 742.4 740.6 738.9 737.5        
30,000 746.8 745.4 744.0 742.7 741.6       
40,000 750.6 749.4 748.2 747.1 746.0 745.0      
50,000 753.9 752.9 751.8 750.8 749.8 748.9 748.0     
60,000 757.0 756.0 755.1 754.2 753.2 752.4 751.5     
70,000 759.8 758.9 758.1 757.2 756.4 755.6 754.8     
80,000 762.3 761.6 760.8 760.1 759.3 758.6 757.8     
90,000  763.8 763.2 762.5 761.9 761.2 760.6 759.9    

100,000  765.5 765.2 764.7 764.1 763.5 762.9 762.3    
110,000  766.6 766.2 765.8 765.4 765.1 764.6 764.1    
120,000  767.5 767.4 767.1 766.7 766.4 766.0 765.6 765.3   
130,000  768.4 768.1 767.9 767.6 767.4 767.2 766.9 766.5   
140,000   768.7 768.6 768.6 768.3 768.0 767.8 767.5 767.3  
150,000   769.0 768.9 768.8 768.7 768.5 768.5 768.4 768.3  
160,000   769.5 769.4 769.2 769.0 768.9 768.7 768.6 768.5 768.4 
170,000   770.1 769.9 769.8 769.6 769.4 769.3 769.1 769.0 768.8 
180,000   770.5 770.4 770.3 770.1 770.0 769.8 769.7 769.5 769.4 
190,000    770.5 770.5 770.5 770.5 770.3 770.2 770.0 769.9 
200,000    770.7 770.6 770.5 770.5 770.5 770.5 770.5 770.4 
210,000    770.8 770.8 770.7 770.6 T10.5 770.5 770.5 770.5 
220,000    771.0 770.9 770.8 770.7 770.7 770.6 770.5 770.5 
230,000    771.2 771.1 771.0 770.9 770.8 770.8 770.7 770.6 
240,000     771.4 771.3 771.3 771.2 771.1 771.0 770.9 
250,000     771.8 771.7 771.6 771.5 771.4 771.4 771.3 
260,000     772.1 772.0 771.9 771.9 771.8 771.7 771.6 
270,000     772.4 772.3 772.3 772.2 772.1 772.0 771.9 
280,000     772.7 772.6 772.6 772.5 772.4 772.4 772.3 
290,000     773.0 772.9 772.9 772.8 772.7 772.7 772.6 
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300,000     773.3 773.2 773.2 773.1 773.0 773.0 772.9 
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Annex 'D'-Water Surface Elevations (Tabulation – 1 page) 



Summary of Peak Water Levels Along the Red River 

 
  Maximum Water Level (ft) 

  1 in 100 Yr Flood 1 in 120 Yr Flood 1 in 225 Yr Flood 1 in 700 Yr Flood 

Location   
Existing 

Floodway 
Expanded 
Floodway 

Difference 
(Exp - 
Exist) 

Existing 
Floodway 

Expanded 
Floodway 

Difference 
(Exp - 
Exist) 

Existing 
Floodway 

Expanded 
Floodway 

Difference 
(Exp - 
Exist) 

Existing 
Floodway 

Expanded 
Floodway 

Difference 
(Exp - 
Exist) 

Emerson 792.81 792.81 0.00 793.00 793.00 0.00 793.81 793.81 0.00 794.54 794.54 0.00 

Letellier 787.27 787.27 0.00 787.29 787.29 0.00 788.30 788.30 0.00 789.08 789.08 0.00 

St. Jean Baptiste 784.37 784.37 0.00 784.04 784.04 0.00 785.00 785.00 0.00 785.59 785.59 0.00 

Morris 783.17 783.17 0.00 783.06 783.06 0.00 783.47 783.47 0.00 784.32 784.32 0.00 

St. Pierre-Jolys 781.26 781.26 0.00 780.90 780.90 0.00 782.20 782.20 0.00 783.01 783.01 0.00 

Rosenort 783.08 783.08 0.00 782.97 782.97 0.00 783.32 783.32 0.00 784.12 784.12 0.00 

Aubigny 781.20 781.20 0.00 781.13 781.13 0.00 781.47 781.47 0.00 782.21 782.21 0.00 

Brunkild 783.19 783.19 0.00 783.01 783.01 0.00 783.43 783.37 -0.06 784.12 784.12 0.00 

Avonlea Corner 778.08 778.02 -0.06 777.74 778.02 0.28 778.79 778.35 -0.44 779.37 779.37 0.00 

Ste. Agathe 776.07 776.07 0.00 776.00 776.00 0.00 778.77 777.15 -1.63 779.26 779.26 0.00 

Niverville 773.82 773.44 -0.38 773.90 773.38 -0.52 778.42 775.80 -2.62 778.59 778.59 0.00 

St. Adolphe 772.59 772.14 -0.46 773.24 772.18 -1.06 778.31 775.40 -2.91 778.38 778.38 0.00 

Grande Pointe 770.92 769.75 -1.17 772.38 770.10 -2.28 778.13 774.70 -3.43 778.00 778.00 0.00 

Floodway Inlet (Turnbull Dr.) 

U
ps

tr
ea

m
 o

f 
Fl

oo
dw

ay
 I

n
le

t 
St

ru
ct

u
re

 

770.52 769.56 -0.96 772.26 769.80 -2.46 778.07 774.57 -3.50 777.91 777.91 0.00 

James Avenue 752.06 750.89 -1.17 751.99 752.27 0.28 752.27 752.30 0.03 760.56 755.30 -5.26 

North Perimeter Bridge 748.72 748.10 -0.62 747.97 748.23 0.26 748.52 748.59 0.07 755.58 751.54 -4.04 

St. Andrews Church 741.08 740.91 -0.16 740.94 741.31 0.36 742.75 742.91 0.16 747.70 746.92 -0.79 

St. Andrews Lock & Dam 738.81 738.91 0.10 739.01 739.44 0.43 741.37 741.57 0.20 745.47 746.00 0.52 

Red River at Floodway Outlet 

Th
ro

u
gh

 
W

in
n

ip
eg

 

738.42 738.58 0.16 738.68 739.07 0.39 741.11 741.31 0.20 744.82 745.70 0.89 

Lower Fort Garry 729.53 729.59 0.07 729.66 729.92 0.26 731.27 731.40 0.13 734.06 734.48 0.43 

Selkirk Bridge 729.53 729.59 0.07 729.66 729.92 0.26 731.27 731.40 0.13 734.06 734.48 0.43 

PTH 4 Bridge 726.67 726.74 0.07 726.80 727.03 0.23 728.22 728.35 0.13 730.68 731.00 0.33 

Breezy Point D
/S

 o
f 

FW
 

O
u

tl
et

 

721.06 721.06 0.00 721.10 721.16 0.07 721.65 721.69 0.03 722.97 723.13 0.16 

                            

James Avenue Level (MIKE 11)   24.49 23.32 - 24.42 24.70 - 24.70 24.73 - 32.99 27.73 - 

                            

MIKE 11 Run Ref. Number   BA054y2 BA176 - BJ444 BJ428 - BJ309ac BJ315h - BH315e4 BH320 - 

              

NOTES:              

1) Values in blue shading are from MIKE 11 Model results           

2) Values in orange shading are from Acres Backwater Model using MIKE 11 Flows         

3) James Avenue Level from MIKE 11 model estimated at MIKE 11 cross section 32978        

4) Frequency relationships relative to Natural Flow at James Avenue          

5) Water Levels upstream of the inlet structure for the 1 in 225 year - existing Floodway are at 237.13 m, however this level upstream of the Inlet carries unacceptable risk to the flood protection works. 

6) Water levels in the city for the 1 in 700 year flood - expanded Floodway are controlled at 0.61 m above 7.47 m JAPSD which accounts for either permanent or emergency temporary raising of the Primary Dykes. 

7) James Ave. water level for the 1 in 700 year flood - existing Floodway was estimated using the Acres Backwater Model as it more correctly accounts for the overbank flooding that would occur in the city under this condition 

8) Refer to Figure 2-1 for existing and expanded Floodway operation rules         
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Annex 'F'-Inundation Maps for the 700 Year Design Event  
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Annex 'G'-Cross-Sectional Representation of Inundation (4 pages) 



Cross Section #1
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Cross Section #1
120 Year Flood Event 
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Cross Section #1
225 Year Flood Event 
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Cross Section #1
700 Year Flood Event 

218.0

220.0

222.0

224.0

226.0

228.0

230.0

232.0

234.0

236.0

238.0

240.0

242.0

0 5 10 15 20 25 30

Station (km)

El
ev

at
io

n 
(m

)

Natural 
Conditions

Existing 
Floodway

Expanded 
Floodway

90 Year Flood 234.5 m 234.5 m 234.5 m

120  Year Flood 234.7 m 235.5 m 234.7 m

225 Year Flood 234.9 m 237.1 m 236.1 m

700 Year Flood 235.4 m 237.1 m 237.1 m

Existing Floodway &
Expanded Floodway

Natural Conditions

Increase in Width
of Flooding ~ 1.9 km
(Existing Floodway &
Expanded Floodway vs.
Natural Conditions)

R
ed

 R
iv

er

C
PR

 R
ai

lw
ay

PT
H

 5
9

Tr
an

sC
an

ad
a 

H
ig

hw
ay

W
es

t D
yk

e

G
ra

nd
e 

Po
in

te

Grande Pointe
Community
Ring Dyke



Cross Section #2
225 Year Flood Event 
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Cross Section #2
700 Year Flood Event 
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Cross Section #3
90 Year Flood Event 
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Cross Section #3
120 Year Flood Event 
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Cross Section #3
225 Year Flood Event 
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Cross Section #3
700 Year Flood Event 
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Cross Section #5
700 Year Flood Event 
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