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2014 07 31

Terry Sargeant, Chair
Manitoba Clean Environment Commission 
305-155 Carlton Street 
Winnipeg MB.  R3C 3H8 

Dear Mr. Sargeant:

I am pleased to share this document with you in response to the Manitoba Clean Environment Commission’s 
request for more information about the Lake Winnipeg Regulation (LWR) project. This review forms part of 
the process for Manitoba Hydro’s request for a Final Licence under the Water Power Act.

This document:
•	 describes the conditions that led to the provincial government’s announcement of LWR in 1970; 
•	 explains the LWR licensing process; 
•	 describes how the LWR system works;
•	 describes LWR’s effects on downstream communities north of Lake Winnipeg, and outlines Manitoba 

Hydro’s efforts to address those effects;
•	 discusses Manitoba Hydro’s dialogue with communities and stakeholder groups around Lake Winnipeg 

and their concerns raised about the possible impacts of LWR on the lake itself;
•	 highlights Manitoba Hydro’s commitment to sustainable development and ongoing water monitoring; and
•	 considers the implications of changing the terms of the licence.

The appendices offer additional technical background in support of these themes.   

I expect that Manitobans will see this document and the CEC process related to the Final Licence request as 
opportunities to learn more about power generation and flood reduction on Lake Winnipeg.

Respectfully,

W.V. Penner, P. Eng.
Manager
Hydraulic Operations Department

360	Portage	Ave	(16)		•		Winnipeg	Manitoba	Canada		•		R3C	0G8
Telephone / No de	télephone	:	204-360-3018		•		Fax	/	No de télécopieur : 204-360-6136

wpenner@hydro.mb.ca 
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Executive Summary

Lake	Winnipeg	Regulation	(LWR)	was	announced	by	the	Government	of	Manitoba	in	1970	and	developed	by	
Manitoba Hydro to achieve two key objectives: to reduce shoreline flooding on Lake Winnipeg; and to support 
hydroelectricity generation to meet the growing demand in Manitoba. The project is a complex, engineered 
network of channels and structures that is used to control the outflow of water from the lake and allow higher 
outflow during flood conditions. It allows about 50% more water to flow out of the lake than would otherwise 
flow out naturally.

From the outset, Manitoba Hydro has managed LWR under the terms of an Interim Water Power Act Licence 
and is now seeking a Final Licence, which would expire in 2026. The 711 to 715 foot power production range 
defined in the licence is within the natural range of water levels experienced on Lake Winnipeg. When the 
Lake Winnipeg water level exceeds 715 feet, LWR is operated to maximize the flow of water out of the lake.

While LWR has met and is continuing to meet its objectives of reducing shoreline flooding on Lake Winnipeg 
and helping to provide a reliable supply of electricity for Manitobans, Manitoba Hydro recognizes that the 
project has significant negative effects downstream (to the north) of Lake Winnipeg. These effects have been 
most pronounced for Aboriginal communities and resource user groups.

Manitoba Hydro has worked with First Nations, communities and others to address effects through mitigation 
works, programs, and compensation. Numerous agreements with First Nations and other parties are in place, 
and Manitoba Hydro continues to engage in dialogue with downstream communities and other stakeholders.

Manitoba Hydro also recognizes that there are concerns about LWR’s possible effects on Lake Winnipeg water 
levels. Based on long-term study and analysis, Manitoba Hydro concludes that LWR has not increased Lake 
Winnipeg’s average water levels. In fact, LWR has resulted in an overall reduction in water levels compared 
to what Manitobans would have seen without LWR (especially in years of higher inflows). Concerns have also 
been expressed about shoreline erosion, water quality, the commercial fishery, and the Netley-Libau Marsh. 
Although the science is complex, research to date suggests that LWR is not the main factor affecting these 
areas. Manitoba Hydro continues to fund research focused on these concerns.

With its request for a Final Licence, Manitoba Hydro seeks no changes to the terms of the current Interim 
Licence. Reducing the upper end of the power production range from 715 feet would provide little 
additional flood reduction on Lake Winnipeg, but would result in additional negative impacts on downstream 
communities. A reduction would also compromise the reliability of the hydroelectric system in Manitoba and 
contribute to a decrease in net revenue arising from costs for new and modified facilities and downstream 
mitigation and compensation. Additionally any contemplated change to the licence would require extensive 
environmental and social study. 

As with all of its operations, Manitoba Hydro is committed to ongoing dialogue with LWR stakeholders 
and monitoring of waterways associated with hydroelectricity generation. Manitoba Hydro will continue to 
collaborate with organizations seeking to understand and improve the health of Lake Winnipeg.

LWR is a cornerstone of Manitoba’s hydroelectricity production and is key to reducing the impacts of Lake 
Winnipeg shoreline flooding. As such, maintaining this dual role is important to the entire provincial economy. 
Through open dialogue, good science, and informed decision-making, LWR will continue to serve Manitobans 
far into the future.
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Lake Winnipeg Regulation

1.0 Background and History

1.1 Introduction
On September 25, 1970, the Province of Manitoba announced its plans “to proceed with the development of 
Lake Winnipeg for flood control and the regulation of the Nelson River for power purposes.” (Refer to 1.4.1 
for the Manitoba News Release).

After years of study and debate, Lake Winnipeg Regulation (LWR) was designed and implemented with two 
purposes in mind: (a) to reduce the number and severity of Lake Winnipeg shoreline flooding incidents 
that affected shoreline communities; and (b) to enhance and stabilize hydropower generation for a growing 
population. LWR consists of a series of channels and control structures that increase and regulate the outflow 
from Lake Winnipeg.

While nature itself controls the wind, precipitation, and how much water flows into Lake Winnipeg, controlling 
how much water flows out of the lake was seen as a way to protect Lake Winnipeg communities and develop a 
secure energy future. In 1970, engineering and public policy came together to meet two important needs of 
Manitobans. LWR became operational in 1976.

1.2 Historic Flooding
Lake Winnipeg sits at the heart of an enormous watershed, the second largest in Canada, covering 1,000,000 
square kilometres. A watershed is a large area of land that collects water and then drains into a body of water. 
The Lake Winnipeg watershed collects water from the Rockies to the west, from the Red River basin to the 
south, and from slightly west of Lake Superior to the east. Lake Winnipeg is the tenth largest freshwater lake 
in the world.

A large amount of water drains into Lake Winnipeg. More than a dozen rivers carry water into the lake; only 
one, the Nelson River, carries it out. The amount of water that flows into Lake Winnipeg varies from year 
to year depending on rainfall and snowfall throughout the entire watershed area. Precipitation in parts of 
Ontario, Saskatchewan, Alberta, Minnesota, North Dakota, South Dakota, Montana, and Manitoba, has a direct 
impact on inflow into Lake Winnipeg. Drought in any part of the watershed also affects inflow.

There have been times in Lake Winnipeg’s history where the inflows – amplified by high winds and waves – 
have caused a large amount of flooding. 

Shoreline Flooding
“When the Icelanders settled along the west shores of Lake Winnipeg in 
1876, they were told ... that some years previous to their arrival, the lake had 
flooded so high the entire district, including the present Townsite of Riverton, 
had been completely inundated by the lake.” (Lakes Winnipeg and Manitoba 
Board, 1958)
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Records of Lake Winnipeg water levels exceeding an average elevation of 715 feet above sea level go back as 
far as 1916. The 715 feet mark has been reached in every decade since then, except for the 1930s. 
Table 1 shows these high water levels (wind-eliminated), some of which lasted for over a year. The numbers 
show average levels. Water levels at any given location on the lake could be higher or lower due to wind.

1950 was a year in which flooding was prominent in the media. The Red River had swelled, sending Winnipeg 
and other municipalities into disarray. The shoreline flooding around Lake Winnipeg’s south basin damaged 
property, diminished the commercial fishery, and caused great disruption. The lake had peaked at 716.78 feet 
above sea level, as compared to the average annual elevation of 712.7 feet from 1915 to 1949. 

Table 1: Lake Winnipeg high water levels pre-LWR.

Year
Continuous Days 

over 715

Average during 

period (feet) 

Maximum during 

period (feet) 

1916 68 715.26 715.37

1927–1928 247 716.21 716.92

1928 78 715.28 715.46

1947 83 715.27 715.49

1948 48 715.08 715.21

1950 203 715.96 716.78

1951 104 715.31 715.50

1953 17 715.04 715.09

1954–1955 499 715.80 716.73

1956 120 715.58 716.03

1965 145 715.33 716.05

1966 244 716.39 717.57

1967 135 715.59 715.85

1969–1970 610 715.81 716.81

1970–1971 267 715.61 716.27

1972 171 715.64 716.28

1974–1975 573 716.44 718.17

* blue highlighting is above 716 feet
* red is above 717 feet



 8

The following are excerpts from 1950 and 1955 Winnipeg Free Press newspaper articles. Recurring themes 
in the media include north winds, waves, high water levels, erosion, and flooding.

Figure 1: Winnipeg Free Press Archive – July 14, 1950.

•	 “The viciousness of Lake Winnipeg lately has got all cottagers frightened, not just here but all along the 
shore,” Mrs. Sutherland asserted. “Surely the government will do something to prevent the loss of its 
largest resort areas.” (August 21, 1950)

•	 “Unless some permanent defence against the inroads of Lake Winnipeg can be established, the entire 
town	of	Gimli	might	have	to	be	moved.	This	was	the	opinion	expressed	Monday	by	Mayor	Barney	Egilson,	
who	revealed	that	Gimli	residents,	particularly	in	the	south	section	of	town,	are	living	in	constant	dread	of	
what the lake will do during the annual October blow.” (September 25, 1950)

•	 “Manitoba’s government Thursday was urged to ask Ottawa for financial aid to relieve flood conditions and 
high water in the interlake region…” (February 18, 1955)

•	 “Interlake flooding could be relieved by the opening up of an outlet at the north end of Lake Winnipeg 
into the Nelson River and Hudson Bay.” (February 18, 1955)

•	 “A Liberal MLA Thursday called upon the federal government to take action to control levels of Lakes 
Winnipeg...” (March 25, 1955)
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Figure 2: Winnipeg Free Press Archive – August 19, 1950.

Following the floods of the 1950s, the provincial government concluded that a dramatic intervention might 
have to be considered and that more study would be required. 
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In 1966, heavier than usual inflows (including the melt following a major March blizzard) once again pushed the 
waters beyond the edges of the lake. For much of the summer (80 days), the level of the lake was over 717 
feet above sea level.

The following are excerpts from 1966 Winnipeg Free Press newspaper articles. The recurring themes include 
flooding and government intervention. During the high-water-level period in 1966, Manitoba Hydro continued 
to study hydropower generation options that included LWR and Churchill River Diversion (CRD) options.

•	 “Since January of 1965, the Red River, the Saskatchewan and Winnipeg Rivers have been pouring 
thousands of cubic feet of water a second above their average flow into Lake Winnipeg. This gradual 
buildup of water has caused flood conditions along the lake’s shoreline.” (June 22, 1966) 

•	 “Along with the unprecedented flow of water into Lake Winnipeg two other factors contribute to the 
present and future flood picture on the lake: the bottleneck created by the Nelson River, the lake’s only 
outlet, and the effect of strong northerly winds blowing water through the narrows of the lake.” (June 22, 
1966)

•	 “High water on Lake Winnipeg this year – reaching a height of over 719 feet – flooded thousands of 
acres of farm land and damaged summer resort areas.” (December 10, 1966)

 

Figure 3: This Gimli shoreline flooding photo was taken at the beginning of September 1966.

Between 1950 and 1975, water levels were at or above 715 feet one-third of the time. The average annual 
water level was 714.3 feet despite some very low-water-level periods in the early 1960s. During some of 
these 26 years, water levels never went below 715 feet, even in the winter when levels are expected to be 
lower. Water levels exceeded 715 feet in 16 of these years, and rose above 716 feet in 12 of them. The 
maximum Lake Winnipeg water level during this period occurred in 1974 at 718.2 feet.

Shoreline flooding on Lake Winnipeg was an ongoing issue and stakeholders asked the government to help 
find a solution.
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1.3  A Solution to Meet Manitoba’s Growing Electricity Demands
1.3.1 Design Studies
After the flooding in the early 1950s, the provincial government, in 1956, established The Lakes Winnipeg 
and Manitoba Board to study the issue and consider regulation of Lake Winnipeg levels for flood control 
and hydropower generation. In 1958, the Board released a report that said that the costs of regulating 
Lake Winnipeg for flood control would be “impracticable” with the costs outweighing the benefits. The 
report did note, however, that controlling the outflow of water from the lake could possibly help advance the 
development of hydroelectric capacity on the Nelson River, which could ultimately prove economical. 

Following this report, there were several other studies that were undertaken between 1964 and 1970. 
Table 2 is a summary of the major engineering and economic studies from this period.

Year Study Prepared By Summary

1964 Report on 
Nelson River 
Development

G.E.	Crippen	
and Associates

Studied arrangements for regulating Lake Winnipeg. Proposed a gated 
control structure and a large capacity pumping plant at Warren Landing 
with a 709–715 feet regulation range.

1965 Nelson River 
Investigation 
Interim Report

Nelson River 
Programming 
Board

Recommended the development of the Kettle power site, CRD, LWR, 
and high-voltage transmission facilities to bring Nelson River power to 
southern Manitoba (Phase I Development).

1966 Analysis of 
Alternative 
Methods of 
Regulating 
Lake Winnipeg

Manitoba Hydro Found that LWR is attractive to the development of the Nelson River. It 
focused on the combined gated and pumped control option.

1968 Lake Winnipeg 
Regulation – 
Outline of a 
Study

Professor E. 
Kuiper

Summarized the Lake Winnipeg interests on a regulation range, 
reviewed three alternatives, and provided a benefit-cost analysis. The 
three alternatives were an Excavation Scheme, a Pumping Scheme, and 
a Two-Pool Scheme.

1968 Effect of Lake 
Winnipeg 
Regulation on 
Flood Damages

Manitoba 
Department of 
Mines & Natural 
Resources

Evaluated the effects of three possible schemes and ranges of 
regulation of the levels of Lake Winnipeg on agricultural interests, 
roads, bridges, flood-fighting costs, and shoreline erosion. The three 
schemes studies were: Excavation Scheme, Pumping Scheme, and the 
Two-Pool Scheme. The average annual flood control benefits associated 
with these three schemes of regulation would be $133,000, $33,000, 
and $200,000 respectively.

1970 Report on Lake 
Regulation

G.E.	Crippen	
and Associates

Physical and economic feasibility studies of the regulation of Lake 
Winnipeg as a multi-purpose reservoir. Reviewed flood control, effects 
of Lake Winnipeg water levels on resources, six regulation schemes, and 
costs, benefits, and scheduling. 

1970 Study of 
Alternative 
Diversions 
(Report on 
System Power 
Studies)

Underwood, 
McLellan and 
Associates

Recommended the CRD for initial power development. Reviewed load 
growth projections, performed an economic analysis, and analyzed 
system and development sequences.

1970 Report on 
Expansion of 
Generating	
Capacity in 
Manitoba

Manitoba Hydro 
Task Force

Investigated generation expansion capacity alternatives, and discussed 
the LWR options, CRD options, system studies, and observations and 
conclusions. All alternatives included a control structure and improved 
or new outlet channels, except for the pumping alternative.

Table 2: Major Lake Winnipeg Regulation design studies, 1964–1970.
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As	a	result	of	a	1966	agreement	between	the	Province	of	Manitoba	and	the	Government	of	Canada,	
Manitoba Hydro undertook to develop the hydroelectric potential of the Nelson River. The agreement 
included four projects: construction of the Kettle Generating Station; a high-voltage direct current (HVDC) 
transmission system from Kettle to Winnipeg; CRD; and LWR. It was this agreement that set the Nelson River 
projects into motion.

After a number of studies, Manitoba Hydro concluded that rather than building new generating facilities on 
the Churchill River, another option was to divert water from the Churchill River into the Burntwood and 
Nelson Rivers to increase the Nelson’s hydropower potential. Manitoba Hydro’s original plan in 1969 was to 
develop a “high-level” diversion, which would have raised the level at Southern Indian Lake by 35 feet. This led 
to intense provincial debate about development impacts in northern Manitoba. In 1970, the new government 
of Premier Edward Schreyer rejected the high-level plan in favour of a lower-level diversion of the Churchill 
River, coupled with a plan to regulate the outflow from Lake Winnipeg. 

1.3.2 Growing Demand for Electricity
After World War II, the economy of Manitoba began to expand. This economic expansion, plus the fact that 
a new Farm Electrification program was extending electrical service throughout the province, meant that 
existing generating capacity would quickly become inadequate.

Manitoba Hydro completed the Farm Electrification program in 1954. By that time, Manitoba had the 
distinction of being western Canada’s most electrified province (75% of all farms in Manitoba had electrical 
service).
 
Studies of increasing demand included:

•	 1966 – Analysis of Alternative Methods of Regulating Lake Winnipeg prepared by Manitoba Hydro 
for	the	Government	of	Canada	and	the	government	of	the	Province	of	Manitoba.	The	study	noted	
that electricity usage in Manitoba was increasing by about 7% per year. 

•	 1970	–	Report	on	Expansion	of	Generating	Capacity	in	Manitoba.	The	report	showed	that	actual	
growth exceeded that trend and that it would be “necessary to plan for a significantly higher growth 
rate” going forward. In 1968/69, energy usage was 10.4% greater than in the previous year; in 
1969/70 it was 11.9% greater than in the previous year; and in 1970/71, usage was 12.2% greater 
than in the previous year.

1.4  Lake Winnipeg Regulation Decision

1.4.1 Announcement
After years of study and review, the Province of Manitoba was ready to make a decision about a way to address 
flood concerns and increasing power demands.

On September 25, 1970, Premier Schreyer announced the government’s plans to proceed with the 
development of Lake Winnipeg for flood control and the regulation of Nelson River flows for power purposes. 
The announcement noted that the combination of Lake Winnipeg development and a low-level diversion at 
Southern Indian Lake justified the full development of the entire Nelson River system. Further, it stated an 
application had been submitted for a licence under the Water Power Act to proceed with the construction 
of the channel improvements and control structure for regulation of Lake Winnipeg. “Since the lake will be 
controlled within natural levels, it is anticipated the licence will be issued in the near future, the premier said.” 
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The Province of Manitoba granted Manitoba Hydro an Interim Licence for LWR on November 18, 1970, 
allowing the project to proceed. Shortly after the Interim Licence was granted, Manitoba Hydro revised 
the plan by removing the two gated control structures planned for Metchanais and Ominawin channels, 
replacing them with a single control structure at Jenpeg. To address this change, Manitoba Hydro received a 
Supplementary Interim Licence on August 8, 1972. Manitoba Hydro added a generating station to the Jenpeg 
location.	The	Jenpeg	Generating	Station	has	a	separate	Water Power Act licence. These licences are found in 
Appendix 1.
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1.4.2 Lake Winnipeg, Churchill and Nelson Rivers Study Board (LWCNRSB)
In August 1971, recognizing that LWR and the CRD were major undertakings with considerable 
environmental and social impacts, the governments of Manitoba and Canada jointly initiated the Lake 
Winnipeg, Churchill and Nelson Rivers Study Board (LWCNRSB). 

Completed over a three-year period at a cost of $2 million, the study was “intended to determine the effects 
which the regulation and diversion projects are likely to have on other water and related resource uses, to 
indicate ways in which the projects may prove beneficial to such other uses, to recommend modifications in 
the design and operation of the works, and to recommend remedial measures where considered necessary 
to lessen undesirable effects” (LWCNRSB, 1975). The combined reports totalled over 9,000 pages plus 
background documents. It was considered to be one of the most comprehensive studies of its time. It included 
the following elements:

•	 Technical report
•	 Comprehensive appendices covering:

•	 Background documents and interim reports
•	 Hydrologic, hydraulic, and geomorphologic studies
•	 Biophysical, forestry, and geological studies
•	 Existing works and services
•	 Fisheries and limnology
•	 Wildlife studies
•	 Recreation and archaeological studies
•	 Social and economic studies

•	 Summary report

The LWCNRSB made 47 recommendations for implementation by Canada, Manitoba, and/or Manitoba 
Hydro. The recommendations can be generally categorized into themes of environmental monitoring and 
management, mitigation of predicted impacts, community capacity building, and protection of community 
infrastructure.

1.4.3 Other Boards/Studies 
The Province of Manitoba reviewed LWR through studies, public meetings, and boards:

•	 The Province of Manitoba established the Lake Winnipeg Management Board in 1971 which was active 
until 1975. 

•	 In 1972, the Manitoba Water Commission held public hearings on LWR. 
•	 Following the 1975 LWCNRSB report, the Province led the Lake Winnipeg, Churchill and Nelson Rivers 

Management Board in 1976/77.
•	 In 1979, there was a Commission of Inquiry headed by Justice Tritschler, which was a review of Manitoba 

Hydro including LWR.
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1.5 Manitoba Hydro System History

The drainage basin map below (Map 1) shows that water flows into Manitoba from as far west as the Rocky 
Mountains and from almost as far east as Lake Superior. 

Manitoba Hydro built LWR after developing the hydro resources along the Winnipeg and Saskatchewan 
Rivers,	and	prior	to	building	the	Long	Spruce	and	Limestone	Generating	Stations	on	the	Nelson	River.	LWR	
itself does not produce electricity, but enhances the availability and timing of water for electricity production 
by generating stations on the lower Nelson River. This project is the only one in Manitoba Hydro’s system 
built for two purposes - flood reduction around Lake Winnipeg and energy production.

Pre-LWR

The present Manitoba Hydro system for providing electricity started with the development of six hydroelectric 
generation stations on the Winnipeg River from 1911 to the mid-1950s. This was followed by thermal 
stations	in	Brandon	(1957)	and	Selkirk	(1960),	and	the	Grand	Rapids	hydroelectric	station	(1965).	These	
stations all supplied electrical power to southern Manitoba. These hydroelectric projects only harnessed the 
power available from the Winnipeg River and Saskatchewan River Basins. 

Map 1: Drainage basin map.
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Hydroelectric generating stations were also built to supply power for mining in northern Manitoba. Two 
stations	were	built	by	Sherritt	Gordon	Mines	on	the	Laurie	River	in	1952	and	1958.	In	1961,	Manitoba	Hydro	
built	the	Kelsey	Generating	Station	to	supply	power	to	the	Inco	mine	and	the	community	of	Thompson.	These	
generating stations did not provide power to southern Manitoba where most of the electricity demand is 
located. Other northern communities were supplied with electrical power using diesel-powered generators. 

With the need for more energy in southern Manitoba, studies were undertaken into the feasibility of 
hydroelectric development north of the existing system on the Nelson River. The availability of water from 
other basins, particularly the upper Churchill River drainage basin was also studied. Nuclear power was another 
consideration from the mid-1970s to early 1980s. 

High-voltage direct current (HVDC) transmission technology – a system that uses direct current for the 
transmission of electrical power – was key to making northern generation a feasible source of supply to meet 
electricity needs in southern Manitoba. Without HVDC technology, it was impractical and too expensive to 
transmit	power	over	such	a	great	distance.	With	southern	demand	growing,	the	Government	of	Canada	was	
an important financial contributor to the two HVDC transmission lines in Manitoba. 

The first hydroelectric generating station developed on the lower Nelson River was Kettle which first produced 
power in 1970. CRD and LWR were developed soon after. CRD provides additional flow capacity by diverting 
water from the upper Churchill River drainage basin into the Nelson River via the Rat-Burntwood Rivers. This 
allowed for the concentration of hydropower development on the Nelson River. LWR provides greater flow 
reliability during the winter and some ability to time when the water from Lake Winnipeg reaches generating 
stations on the lower Nelson River.

Post-LWR

The next hydroelectric generating stations were built on the lower Nelson River, starting with the first 
power generated at Long Spruce in 1977 and Limestone in 1990. These were followed by the Wuskwatim 
Generating	Station	on	the	Burntwood	River	in	2012.	The	Keeyask	Generating	Station	on	the	lower	Nelson	
River will be completed by 2022. 

Beginning in 2005, a series of privately owned wind generators in southern Manitoba began supplying 
electricity to Manitoba Hydro.

Transmission

Electrical transmission interconnections linking Manitoba to Ontario, Saskatchewan, and the United States 
built prior to LWR set Manitoba Hydro on a path to improved reliability and economic benefits to its 
customers. Interconnecting with neighbouring systems greatly enhances reliability because electricity can be 
imported during periods of low water supplies or for emergencies. Interconnections also enable the export 
of electricity that is surplus to Manitoba’s needs, thereby helping keep electricity rates low for Manitoba 
customers. 

With the construction of a large transmission line to the United States in 1980, Manitoba’s power exchange 
capability with the U.S. more than doubled. This transmission, coupled with new generation on the Nelson 
River, allowed Manitoba Hydro to export more electricity during the summer when U.S. demand is highest and 
to import more power during the winter when Manitoba’s electrical demand is higher because of heating load. 
This effectively flattens Manitoba Hydro’s annual demand profile. The ability to import more power during the 
winter months, lessened the need to store water for generation in the winter season. 

The locations of Manitoba’s generating sources and the HVDC transmission lines are shown on Map 2.
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Map 2: Key components of Manitoba’s generating system.




