REPORT ON:

RECOMMENDATIONS FOR REDUCING
OR ELIMINATING THE USE OF DIESEL FUEL TO
SUPPLY POWER IN OFF-GRID COMMUNITIES
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Executive Summary
As reliability and maintainability is of the utmost concern in these remote
locations, there are only a few options that could be considered for reducing or
eliminating the use of diesel for generating electricity.
The only option that eliminates the requirement for continued operation of the
diesel generating station is the 66kV line option. This option provides for 200A
service in all communities and from the initial discussions with the communities
this is their preferred supply option. The capital cost of providing a 66kV line to
all four communities is in the order of $225 million and with an accelerated
schedule could be installed over three winter construction seasons. To be in
service by the end of 2012, a project to connect the communities to the Manitoba
grid would have to be initiated in the summer of 2009.
Opportunities exist to reduce the use of diesel generation for generating
electricity, a number of which Manitoba Hydro is already undertaking. These
include efficiency improvements in the generation facilities, investigation into the
use of biodiesel and inclusion of these communities in Power Smart
programming. As these opportunities are either in their initial stages or have yet
to be initiated, it is uncertain whether they could be fully implemented by the end
of 2012.
Small scale wind generation has the potential to offset up to 20% of the diesel
generation, and approximately 1600 tonnes of GHG emissions, with a capital
cost in the range of $21 to $40 million. The wind/diesel systems would take 1 to
2 years to install, and could be in service by the end of 2012.
A small hydro generating station to provide 60 Amp service (i.e. no electric heat)
could be designed, licensed and constructed to serve the communities of Brochet
and Lac Brochet in approximately 7 to 8 years with capital costs in the range of
$34 to $63 million. This small hydro option requires that one of the diesel
generating stations remain available to support generation under low flow
conditions. The facility has the potential to offset diesel generation and resultant
GHG emissions in the order of 99% under average flow conditions.
A small hydro generating station to provide 200 Amp service could be designed,
licensed and constructed to serve the communities of Brochet and Lac Brochet in
approximately 7 to 8 years with capital costs in the range of $36 to $68 million.
This option includes the same small hydro generating station as the 60 Amp
service option, but requires that both of the diesel generating stations remain
available to support generation under low flow and average flow conditions. The
increase in expected diesel generation is due to the increased demand expected
as customers convert to electric space heating. The facility has the potential to
offset diesel generation and resultant GHG emissions in the order of 81% under
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average flow conditions. Even with an accelerated schedule, completing either
small hydro option by the end of 2012 is unlikely.
The diesel generators in these communities are very reliable with a generator
availability of 99.6% over the last two years. None of the alternative supply
options will result in improved reliability.
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Introduction
On June 12, 2008, The Climate Change and Emissions Reductions Act (the
“Act”) became law in Manitoba. The purpose of the Act "is to address climate
change, to encourage and assist Manitobans in reducing emissions, to set
targets for reducing emissions and to promote sustainable economic
development and energy security". The Act directs Manitoba Hydro to prepare a
report regarding the reduction of the use of diesel fuel in off-grid communities:
“

The Climate Change and Emissions Reductions Act

Off-grid communities
17(1)
No later than one year after this Act comes into force or any further period that
the minister may permit, Manitoba Hydro must provide the minister with a report
containing recommendations for reducing or eliminating the use of petroleum-based
diesel fuel to supply power in the following communities by 2012:
(a) the First Nations communities of Brochet, Lac Brochet, Shamattawa and
Tadoule Lake;
(b) the community of Brochet.
Consultations required
17(2)

In preparing the report, Manitoba Hydro must
(a) consult with the band councils of the First Nations mentioned in clause (1)(a)
and the council of the community of Brochet;
(b) seek input from the relevant federal authorities; and
(c) determine the costs, and the potential sources of funds, necessary to implement
the recommendations.

Tabling of report
17(3)
The minister must table a copy of the report before the Legislative Assembly
within 15 days after receiving it if the Assembly is sitting or, if it is not, within 15 days after
the beginning of the next sitting. “

This report is submitted in accordance with Section 17 of the Climate Change
and Emissions Reductions Act.
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Background
History
Manitoba Hydro’s relationship with the diesel communities can be traced back to
the late 1950s and early 1960s when the Government of Canada (Canada)
approached Manitoba Hydro and requested that Manitoba Hydro assist them in
providing electricity to First Nations in Northern Manitoba. Manitoba Hydro and
Canada entered into agreements whereby Manitoba Hydro was obligated to
provide service (construct, operate, maintain and in some cases take over diesel
stations) and Canada was obliged to pay a substantial portion of the costs.
During the 1970’s Manitoba Hydro was contracted to provide electricity to 27 of
these communities. Subsequently all but four have been connected to the grid.
As per Manitoba Hydro’s policy the grid connections were substantially paid for
by the customer - in most of these cases - Canada.
Originally customers in the off-grid communities were restricted to 15 Amp
service in order to control the cost of diesel service. In the early 1990’s facilities
in the remaining four communities not served by grid connection were upgraded
to support 60 Amp service. 60 Amp service does not permit the use of electricity
for space heat.

Communities
The four remaining off-grid communities are located in remote areas in northern
Manitoba as shown in Figure 1. These communities are accessible by air year
round and winter roads for about six to eight weeks each winter.
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Figure 1: Location of Off-Grid Communities
Tadoule Lake is located approximately 250km NNE of Lynn Lake. As of
February 2009, Manitoba Hydro served a total of 155 customers in Tadoule Lake
of which 114 were residential. The total average annual energy use is 2200
MWh.
Lac Brochet is approximately 200km NNW of Lynn Lake. As of February 2009,
Manitoba Hydro served a total of 189 customers there of which 137 were
residential. The total average annual energy use is 3300 MWh.
Brochet is located approximately 125km NNW of Lynn Lake. As of February
2009, Manitoba Hydro served 164 customers in Brochet of which 121 were
residential. The total average annual energy use is 2800 MWh.
Shamattawa is approximately 160 km East of Gillam. As of February 2009,
Manitoba Hydro served 215 customers in Shamattawa of which 173 were
residential. Shamattawa’s average annual energy use is about 4300 MWh.

Load and Emissions
In total Manitoba Hydro provides service in these communities to a total of 723
customers of which 545 are residential. The peak demand is about 2.6MW and
the average annual energy use is about 12,600 MWh. This represents about
0.05% of the total Manitoba load.
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Approximately 8,000 tonnes of green house gas (GHG) emission are emitted
annually as a result of the diesel generation.
Load growth in these communities is primarily as a result of increased housing
and infrastructure construction. Current projections for annual load growth range
between 2 and 4%, assuming no change in supply.
Should a 200Amp supply be implemented in these communities it is expected
that there will be an initial significant increase in load as residential customers
convert from fuel oil to electric heating. Depending on the supply source further
local and/or global emissions reductions could occur, however that is beyond the
scope of this report.

Reliability
Because of their remote locations and the related climate, dependable reliable
electricity generation is imperative. The diesel generators in these communities
have proven very reliable and are generally accepted in the industry as the most
effective and reliable form of electricity generation in remote locations.
Generator availability was 99.6% over the last two years, continuing to provide
an extremely high reliability of supply.

Manitoba Hydro Electricity Rate Regulation
The rates charged by Manitoba Hydro are regulated by the Public Utilities Board
of Manitoba on a cost recovery basis. Generally, rates are set such that the
costs incurred to serve a group or groups of customers are recouped by those
same customers.
Because the fundamental cost drivers are significantly different in the
communities not served by the interconnected grid, Manitoba Hydro has two
separate and distinct rate zones, grid and diesel.

Diesel Zone Rates
As of 2004, Manitoba Hydro’s diesel zone rates for residential and nongovernment General Service customers have been equivalent to grid rates for
the first 2000kWh of energy consumed per month. They are charged the full cost
rate on any further consumption. The 2000kWh limit is in place to support
Manitoba Hydro’s policy which prohibits use of electric space heat in these
communities (the provincial average monthly consumption for residential
customers with non-electric heat is in the order of 900kWh). Direct use of fossil
fuels is much more efficient than producing electricity from fossil fuels for heating
purposes. By using the fossil fuel to heat the home directly, significantly less fuel
is used in total than if the fossil fuel was used to create electricity which was in
turn used for space heating. The 2000kWh limit discourages inefficient electric
heat use and reduces the requirements for diesel plant expansion.
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Government and government supported accounts are charged the full cost rate
plus a surcharge. The implicit subsidy to residential and general service
customers is intended to be recovered through the surcharge.
Appendix 1 contains detailed information on the current rate structure of the
diesel zone.

Supply Options
General
Manitoba Hydro carried out supply option screening studies for each of the
communities currently served by diesel generation. These studies, completed in
2007, were preliminary in nature, for the purposes of discussing supply options
within Manitoba Hydro and with external stakeholders. Copies of these reports
can be found in Appendix 2.
General assumptions for the studies included:
• corporate approved economic indicators and forecasts
• 35 year study period
• 2006 20-year Diesel Price Forecast
• All costs used were in constant 2006 dollars
The reports were shared with the Chief and Council of the four diesel
communities, the Mayor and Council of Brochet, and Indian and Northern Affairs
Canada (INAC), with presentations on the studies given to each group at a series
of meetings. Meeting minutes from the community meetings are located in
Appendix 3, and the minutes from the meeting with INAC are included in
Appendix 4 of this report.
The next steps in deciding to move forward with any option other than continued
operation of existing diesel generating stations include but are not limited to: site
investigations, detailed design of the option, license applications, environmental
approvals, and project funding agreements.
The following section of this report contains a summary of the findings of the
studies and community discussions.

Wind
Technical Summary
The wind option studied for each community was a low-penetration option, sized
to offset 20% of each community’s energy needs at continued current 60 Amp
5

service, with the existing diesel units remaining in place. As the communities’
energy needs grow, additional wind generators were assumed to be added to
maintain the long term average of 20%. Twenty percent penetration is an
optimistic estimate, as it is anticipated that integrating the generation from wind
turbines with the diesel generators would pose a technical challenge related to
the ability to efficiently operate the diesel units with variations in load and wind
generation with minimum investment in upgrades or modifications. These issues
need to be further explored and resolved in subsequent studies if a wind-diesel
option were pursued in these communities.
Information available from the National Renewable Energy Laboratory (NREL)
indicates that there has been some success to date with these types of winddiesel installations in remote Arctic communities, and with systems that
incorporate more aggressive diesel generation offsets. These installations do not
come without problems; however experience to date has been that any issues
encountered have been manageable.
The study assumed that 20% offset would require little modification to the
existing diesel generating stations, except in locations where the existing
generators were considered too large to efficiently follow variations in wind
energy production. This option also assumed the diesel generating stations need
to be maintained and expanded exactly as planned for continued operation on
diesel alone. As there would be times when the wind facilities produce no power,
the diesel generating stations needed to be able to serve 100% of the community
load at all times.
Each wind generation facility was expected to have a regulatory timeframe of up
to one year, and a construction period of 1 to 2 years.
Fuel consumption and associated emissions reductions were assumed to be up
to 20% or about 1600 tonnes annually. The actual emission reductions and fuel
savings would depend on the amount of wind generation and the ability to absorb
it into the system.

Capital Cost Summary
The capital cost to construct a wind generation facility to offset 20% of diesel
fired generation in all four communities was in the range of $21 to $40 million
(2006 dollars).

Community Comments
The communities did not communicate that they perceived the potential to
reduce fuel and emission by up to 20% as a strong benefit, although some
concern was expressed about the reliability of wind generation. In general the
response to this option was fairly neutral.
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Small Hydro
Technical Summary
A 5.2MW hydro generating station to supply power to both Brochet and Lac
Brochet was reviewed as part of the screening studies. For both the 60Amp and
200Amp supply options the design option consisted of four 1.3 MW turbines with
a transmission line connecting both communities. The assumed design was a
shore-to-shore structure on the Cochrane River, 14 km northeast of Brochet,
which would create minimal flooding, but store adequate water to supply
approximately 24 hours of demand.
Since energy available to a small hydro facility is dependent on stream flow, this
option included maintaining diesel generation for peaking requirements and back
up generation during low water years or when hydro units were unavailable. The
design concept of one common generating station to serve both communities
was judged to be the most cost effective option. Although it would be possible to
develop a further site to meet 100% of the forecast demand for 60 or 200 Amp
service, this would increase the cost significantly compared to a single
generation station. For this level of study, it was determined that a single station
concept would provide an adequate indication of the magnitude of investment
required for a small hydro option for comparison with other options identified.
Multiple generating stations, or larger stations that could serve larger loads but
with greater potential physical impacts, could be considered if further
investigation of small hydro as a power supply option is pursued.
To maintain the 60A service in Brochet and Lac Brochet, the small hydro option
required maintaining one diesel site for back up for peak load under low flow
conditions. Under average flow conditions, the small hydro option was able to
serve the peak demand and annual energy requirements for both communities.
Although average flow conditions would supply enough generation to meet all
demand during the study period, the study assumed some diesel generation was
required to ensure reliability of the diesel units and their availability during less
than average flows when needed to help meet demand. This resulted in a 99%
GHG emission reduction over the study period under average flow conditions.
For 200A service, the small hydro supply option would not provide enough
energy to completely offset diesel generation for annual energy needs under
average flow conditions, and required maintaining both diesel sites for back up
during peak demand and during low flow years. Under average flow conditions
in early years of the study, the diesel units were required to run only for reliability,
providing 1% of the communities’ energy needs. By the end of the study period,
the diesel units were providing 19% of the energy demand when required to help
meet peak demand. The increase in expected diesel generation compared to the
60 Amp service option is due to the increased demand expected as customers
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convert to electric space heating. In total, the small hydro option resulted in
offsets of approximately 81% of total GHG emissions, assuming average flows
throughout the study period.
The project was assumed to have a regulatory timeframe of 4 years and to take
approximately 3 years to construct. The study did not investigate the potential to
accelerate the project schedule, which would include streamlined licensing
requirements.
Small hydro generation was not studied as an option for Shamattawa or Tadoule
Lake due to environmental and technical issues, as well as a lack of information
on local stream flow properties and site suitability for small hydro development to
properly assess small hydro potential in the vicinity of these communities.

Capital Cost Summary
The capital cost estimate ranged between $34 and $63 million for 60A service
(2006 dollars). For 200A service, the capital costs would increase between 6 to
8%.

Community Comments
Concerns were expressed over the potential environmental effects that small
hydro development may have. They stated that their views were based on what
they had observed on past large hydro developments. Communities who saw
potential in developing a hydro facility expressed interest in the community
developing and owning the facility.

Transmission Lines
Technical Summary
The transmission line option reviewed as part of the screening studies for
Brochet, Lac Brochet, and Tadoule Lake consisted of a 138kV line originating at
Lynn Lake extending to Brochet, and a 66kV line from Brochet to Lac Brochet,
terminating in Tadoule Lake. The total line length to connect all three
communities was approximately 385 km. For the purposes of the study, the
project was assumed to have a regulatory timeframe of 2 years, and to take
approximately 3 to 4 years to construct.
The 138kV transmission line reviewed in the Shamattawa screening study would
originate at the Radisson Station Northeast of Gillam, with a line length of
approximately 170 km to Shamattawa. For the purposes of the study, the project
was assumed to have a regulatory timeframe of 2 years, and to take
approximately 1 to 2 years to construct..
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This option provides 200A service to the communities and would completely
eliminate the need to maintain the diesel generating sites in all four communities,
thereby eliminating GHG emissions.
A more recent review of the transmission line option carried out by Manitoba
Hydro staff indicated that the communities could be served from a 66kV supply.
This would result in a shorter construction and regulatory timeframe, and
potentially lower capital costs.

Cost Summary
The capital cost estimate to construct a transmission line to Brochet, Lac Brochet
and Tadoule Lake ranged from $94 to $178 million, and the capital cost to
connect Shamattawa ranged from $41 to $77 million (2006 dollars).

Community Comments
Communities communicated that a transmission line option is the preferable nondiesel option. The benefit of grid rates, potential for electric heat and greenhouse
gas reductions, and the potential for economic development opportunities with
access to 200A service were mentioned.
A number of communities expressed some concern over the potential for
negative effects of a transmission line on caribou migration.
Communities commented on the potential benefits of possibly combining the
development of a transmission line with developing a permanent road to the
communities.

Other Generation Technologies
Solar Photovoltaics
In order to serve a significant portion of diesel community energy needs, a solar
option would require the construction of a large solar energy facility, and the
continued maintenance and operation the existing diesel generating stations.
This option was excluded from the screening studies because it is not yet
considered practical for large scale applications, has unproven reliability and
maintainability in extreme weather conditions, and is not a dispatchable resource.
The current technology provides a very low annual capacity factor (approximately
8%). There are significant challenges related to integrating this technology with
the existing diesel generators. However, this technology could be considered as
a possible option for individuals to reduce residential electricity demand.
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Hydrogen Fuelled Generation
Using hydrogen as an alternative fuel source in generation technology similar to
the existing generating technologies was reviewed. The technology could
significantly reduce greenhouse gas emissions, however, this option was
excluded from the study because it is still in the research and development
phase of technological development and has significant uncertainty and
challenges associated with the supply, transportation, storage, and handling of
hydrogen in extreme weather conditions in remote locations.

Biomass Based Thermal Generation
A biomass based generation option would include the construction and operation
of a complex generating station. This option was excluded on the basis of the
significant challenges associated with the handling and storage of ash, access to
fuel supply, and the significant maintenance challenges associated with
operating a steam power plant in a remote location without year-round road
access. Fuel supply is a concern as there is no local sustainable feedstock
available for an application of this magnitude, and there are significant
challenges associated with long distance fuel transportation, long term storage,
and fuel handling. Although the use of biomass fuel could be considered as a
possible option to replace or augment the use of fuel oil for home heating, in a
high efficiency wood pellet stove for example, the study of distributed options for
heat or electricity supply alternatives was outside the scope of the generation
supply option studies.

Biodiesel
Biodiesel is a renewable and biodegradable fuel derived from plant and animal
feedstocks and has the potential of significantly reducing greenhouse gas
emissions including carbon dioxide and carbon monoxide. Biodiesel can be
blended with petroleum-based diesel fuel.
There are some potential challenges to implementing biodiesel in the extreme
environment in remote northern locations. Specifically, the biodiesel’s physical
characteristics may prohibit the use of higher blends due to its inability to flow
properly in very cold weather. As well there is a potential for degradation of the
fuel during longer-term storage.
In February 2008, Manitoba Hydro began a pilot project, in conjunction with the
Provincial government to determine the feasibility of using biodiesel to displace a
portion of the petroleum-based diesel fuel currently used at these northern diesel
generating facilities.
Soybean-based biodiesel was purchased and blended at a 5% ratio (B5). It was
delivered to Brochet, Manitoba for storage and testing. To date, there have been
no operational issues with using the B5 blend of biodiesel.
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If the final results of the current pilot project are positive, a further pilot project of
higher ratio blends (B10) will be undertaken. Manitoba Hydro will be looking to
use Manitoba produced canola based biodiesel product in this next phase, as a
local production facility is expected to begin operation in 2009.
If successful, implementing the use of B10 (canola) blend in all locations would
reduce GHG by approximately 9%. Implementing the use of B5 (canola) would
result in approximately 5% GHG reduction.
Biodiesel is slightly more costly than diesel. Currently the costs for B5 are in the
range of 10% higher than diesel. Projections indicate that over the next 5 to 10
years biodiesel costs will remain at a premium to diesel. At a premium expected
to range from 2¢ to 4¢ per liter, the cost to supply energy to all four communities
would increase by $85,000 to $170,000 in 2010, assuming the same load
forecasts used in the screening studies.

Supply Side Enhancements
Technical Summary
Many utilities across Canada face similar issues as Manitoba Hydro with respect
to supplying service to remote locations. In an effort to share information and
learn from other's experiences, Manitoba Hydro participates in the Canadian OffGrid Utilities Association, a group of regulated utilities from across Canada that
provide electricity to off-grid communities, primarily from diesel generation. The
mission of the Association is in part to develop, document and advance the offgrid utility industry’s technical best practices for planning, designing, developing
and operating diesel generation. This is being undertaken in an effort to provide
information so that the most effective and efficient diesel generation can be
delivered throughout Canada.

Past Initiatives
Heat Recovery Projects
The generation of electrical energy by means of diesel engines results in the
creation of waste heat. This waste heat is traditionally exhausted through the use
of radiators external to the generating plant. Manitoba Hydro has been capturing
a portion of this waste heat energy to provide space heat in its own facilities. The
waste heat has been utilized to provide space heat to the plant facilities and staff
accommodations. These initiatives have reduced the station service load, the
diesel fuel consumption and the waste heat energy produced by the plant.
In addition, Manitoba Hydro has supported the installation of waste heat recovery
systems to collect waste heat from diesel generation cooling systems in all four
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communities. The heat captured by these systems is used to prevent the towns’
water and sewer systems from freezing during the winter months. Previously the
water and sewer systems were protected by consuming electrical energy
produced by the diesel generating stations.
The community pays an annual fee to Manitoba Hydro to maintain the residual
heating systems. The fees collected are used to reduce the costs allocated to
the diesel zone.

Future Initiatives
Manitoba Hydro is undertaking two research and development projects to
evaluate two separate internal combustion engine performance enhancing
technologies. Both technologies involve enhancement of the fuel burn that
results in improved efficiency and reduced emissions. The theory of these
technologies has been generally accepted however independently reported
results have been mixed.
Proponents of these technologies report efficiency improvements anywhere from
10% to 20% and even greater reductions of emissions. A 10% improvement
could reduce the total annual fuel consumption by 380,000 liters. If this research
proves successful this technology could offer very significant benefits in terms of
costs and emissions reductions.
Station service load is energy required at the generating station, it typically
includes pumps, motor, lighting and space heating. In these diesel communities
the station service load represents between 4% and 8% of the total energy
generated by the plant. Manitoba Hydro continues to pursue opportunities to
reduce the station service load, including the potential use of variable frequency
drives for all plant motor loads. This initiative has the potential to reduce station
service load by up to 20% and the total system load by up to 1.5%. A trial would
take in the order of 18 months to install and monitor and is currently being
investigated for an initial site. If successful, similar projects could be implemented
at all four sites.

Demand Side Management
Technical Summary
Manitoba Hydro offers a wide range of Power Smart Programs designed to
promote the adoption of energy efficient technologies. Programs are offered to
both residential and commercial customers across Manitoba. Programs with the
most significant impact on energy savings are those related to space heating primarily insulation and heating systems. These programs have been extended,
through the Affordable Energy Fund to all customers regardless of their heating
fuel. Because direct use of fossil fuel is significantly more efficient than
12

producing fossil fueled electricity for heating purposes, it is Manitoba Hydro’s
policy to prohibit the use of electric space heat in these communities. Therefore
those programs with the largest potential impact on energy savings will not
reduce the amount of diesel to supply electricity, but will instead reduce the
amount of fuel oil used for home heating (not within the scope of this report).
A report has been undertaken on demand side management potential in the
diesel communities and preliminary results of the study indicate that the technical
potential for energy savings (i.e. If every non-efficient technology was replaced
with a more energy efficient alternative) in all diesel communities is 0.92 GWh
per year which could result in a reduction of approximately 585 tonnes of
greenhouse gas emissions. Typical uptake ranges from 2% to 25% depending
on the program, the community, the capital investment required by the customer
etc. An extremely optimistic estimate for these communities of 25% would result
in 0.23 GWh or approximately 145 tonnes of annual greenhouse gas emissions.
Manitoba Hydro is working with communities to promote energy efficiency in both
residential and commercial buildings. Manitoba Hydro helps the communities
better understand what they can do to reduce their energy usage and provides
incentives for qualifying upgrades.

INAC and Umbrella Organizations
Manitoba Hydro extended invitations to INAC to participate in the first series of
meetings with the Chief and Council of each of the off-grid communities. INAC
chose not to participate in these meetings.
On October 23, 2008 Manitoba Hydro met with INAC and presented the
summary of work to date on the options for reducing or eliminating diesel in the
four off-grid communities. Minutes of the meeting are included in Appendix 4.
Manitoba Hydro will continue to inform INAC of activities related to supply options
of the four diesel communities.
Participation in the meetings by umbrella organizations such as the Keewatin
Tribal Council (KTC) and Manitoba Keewatinowi Okimakanak (MKO) was left to
the discretion of the individual community’s leadership.

Potential Funding
With respect to new infrastructure in the diesel rate zone, Manitoba Hydro, INAC
and the four communities have a clear understanding that significant investments
will not be made unless funding arrangements are in place. Historically these
funds have either directly or indirectly flowed from INAC. The expectation is that
this will continue.
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Manitoba and Manitoba Hydro have submitted a proposal to the federal Green
Infrastructure fund for a significant portion of the funds required to connect these
four communities to the Manitoba transmission grid and remove the requirement
for them to be supplied by diesel generation.

Recommendations
In order to reduce or eliminate the use of petroleum-based diesel fuel to supply
power in the First Nations communities of Brochet, Lac Brochet, Shamattawa
and Tadoule Lake, and the community of Brochet, it is recommended that:
•

Manitoba Hydro continues the biodiesel test with a goal of maximizing the
use of biodiesel without jeopardizing the current level of reliability.

•

Manitoba Hydro continues to pursue supply efficiency improvements for
the diesel generating stations.

•

Manitoba Hydro continues discussions with the communities and INAC
with respect to supply of electricity in these communities.
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General Service Small

General Service Medium

Diesel Government & First Nation Education
Tariff No. 2009-41

Monthly Basic Charge:
plus
Energy Charge:

$17.00
138.363¢/kWh

Notes:
• Minimum monthly bill is the Monthly Basic Charge.
• A surcharge of 97.093¢ per kWh is included in
the Government and First Nation Education
tariff which applies to all Federal and Provincial
Departments, Agencies, Crown Corporation accounts
and First Nation Education accounts.
• The First Nation Education rate is applicable to all
Diesel First Nation facilities providing instructional
services for members of the Diesel First Nations,
including schools, teacherages and student
residences, and which receive funding in support
of the costs of providing instructional services
in accord with the March 31, 1998 INAC Capital
Facilities and Maintenance and Operation and
Maintenance Manual, in respect of funding in support
of instructional services.

(Non-Residential: Utility-owned Transformation
exceeding 200 kV.A)
Tariff No. 2009-30
Monthly Basic Charge:
plus
Energy Charge:
First 11,000 kWh @
Next 8,500 kWh @
Balance of kWh @
plus
Demand Charge:*
First 50 kV.A of Monthly
Recorded Demand @
Balance of Recorded Demand @

$27.60

6.42¢/kWh
4.48¢/kWh
2.86¢/kWh

General Service Large

Monthly Electricity Rates

Exceeding 750 V but NOT exceeding 30 kV

Manitoba Hydro has implemented new electricity
rates effective April 1, 2009 which incorporate a
2.9 per cent rate increase for all customer classes
except Area & Roadway Lighting (for which no
increase was implemented). For a typical residential
customer with usage of 1,000 kilowatt-hours per
month, the rate increase will amount to a bill increase
of approximately $1.96 per month.

(Non-Residential: Customer-owned Transformation)

Tariff No. 2009-60

Energy Charge:
plus			
Demand Charge*:

2.73¢/kWh
$7.08/kV.A

Exceeding 30 kV but NOT exceeding 100 kV
Tariff No. 2009-61

No Charge
$8.34/kV.A

Notes:
• Minimum monthly bill is the Basic Charge plus
Demand Charge.
• Primary metering of multiple Utility-owned
transformation – add two per cent to kV.A for each
transformation greater than one.
* Demand Charge is applied to the Monthly Billing
Demand defined as the greater of the following
expressed in kV.A:
i) measured demand.
ii) 70% of highest measured demand in the
Billing Year** for the months of December,
January, February.
iii) 25% of contract demand.
iv) 25% of the highest measured demand in any
of the previous 12 months.
** Billing year – Twelve monthly billing periods
commencing with the month of December and
ending the following November.

Energy Charge:
plus
Demand Charge*:

2.58¢/kWh
$6.06/kV.A

Exceeding 100 kV
Tariff No. 2009-62

Energy Charge:
plus			
Demand Charge:*

2.52¢/kWh
$5.40/kV.A

Notes:
• Minimum monthly bill is the Demand Charge.
* Demand Charge is applied to the Monthly Billing
Demand defined as the greater of the following
expressed in kV.A:
i) measured demand.
ii) 70% of highest measured demand in the
Billing Year** for the months of December,
January, February.
iii) 25% of contract demand.
iv) 25% of the highest measured demand in any
of the previous 12 months.
** Billing year – Twelve monthly billing periods
commencing with the month of December and
ending the following November.

Effective April 1, 2009

The new rates are necessary for Manitoba Hydro to
maintain a financially strong corporate structure and
to provide sufficient funding to pay for increased costs
of operations. A financially strong Manitoba Hydro is
in the interests of all Manitobans and will ensure that
future rate increases will be limited or closely aligned
to the rates of inflation.
With this rate increase, Manitoba electricity
consumers will continue to benefit from the lowest
electricity rate structure in Canada and among the
lowest electricity rates in the world.

For inquiries regarding your rates,
please visit the Manitoba Hydro website at
www.hydro.mb.ca or call us at
(204) 480-5900 or 1-888-624-9376.

Residential

Residential

Standard

Diesel

Tariff No. 2009-01
Monthly Basic Charge:
• NOT Exceeding 200 Amp
• Exceeding 200 Amp
plus
Energy Charge:
First 900 kWh @
Balance of kWh @

Tariff No. 2009-03
$6.85
$13.70

6.25¢/kWh
6.30¢/kWh

Note: Minimum monthly bill is the Basic Charge.

Seasonal

Tariff No. 2009-02
Annual Basic Charge:
NOT Exceeding 200 Amp
plus
Energy Charge: (per season)
First 5,400 kWh @
Balance of kWh @

General Service Small

$82.20

6.25¢/kWh
6.30¢/kWh

Notes:
• Minimum annual bill is the Basic Charge.
• Billed in April for the Annual Basic Charge
and past winter's consumption (October 16
to April 15).
• Billed in October for summer consumption only
(April 16 to October 15).
• Applicable to customers using less than 7,500 kWh
per billing.

Monthly Basic Charge:
NOT Exceeding 60 Amp
plus
Energy Charge:
First 900 kWh @
Next 1,100 kWh @
Balance of kWh @

$6.85

6.25¢/kWh
6.30¢/kWh
41.27¢/kWh

Notes:
• Minimum monthly bill is the Monthly Basic Charge.
• The Residential rate applies to all residential services
in the Diesel Communities, provided the service
capacity does not exceed 60A, 120/240 V,
single phase.

(Non-Residential: Utility-owned Transformation
NOT exceeding 200 kV.A)
Single Phase
Tariff No. 2009-20
Monthly Basic Charge:
plus			
Energy Charge:
First 11,000 kWh @
Next 8,500 kWh @*
Balance of kWh @
plus			
Demand Charge:
First 50 kV.A
of Monthly Measured Demand @
Balance of Recorded Demand @

$17.00

6.66¢/kWh
4.48¢/kWh
2.86¢/kWh

No Charge
$8.34/kV.A

Three Phase
Tariff No. 2009-21
Monthly Basic Charge:
plus
Energy Charge:
First 11,000 kWh @
Next 8,500 kWh @*
Balance of kWh @
plus
Demand Charge:
First 50 kV.A
of Monthly Recorded Demand @
Balance of Recorded Demand @

$23.74

General Service Small
Seasonal

Tariff No. 2009-22
Annual Basic Charge:
plus
Energy Charge: (per season)
First 66,000 kWh @
Balance of kWh @

$204.00

6.66¢/kWh
4.48¢/kWh

Notes:
• Minimum annual bill is the Basic Charge.
• Billed in April for the Annual Basic Charge
and past winter's consumption (October 16
to April 15).
• Billed in October for summer consumption only
(April 16 to October 15).
• Applicable to customers using less than 7,500 kWh
per billing.

Diesel General Service
Tariff No. 2009-40

6.66¢/kWh
4.48¢/kWh
2.86¢/kWh

No Charge
$8.34/kV.A

Notes:
• Minimum monthly bill is the Basic Charge plus
Demand Charge
• Primary metering of multiple utility-owned
transformation – add two per cent to kV.A for each
transformation greater than one.
* Accounts where the Monthly Recorded Demand
is 50 kV.A or less within the past 12 month period,
ALL energy in excess of 11,000 kWh will be charged
@ 4.48¢/kWh.

Monthly Basic Charge:
plus
Energy Charge:
First 2,000 kWh @
Balance of kWh @

$17.00

6.66¢/kWh
41.27¢/kWh

Notes:
• Minimum monthly bill is the Monthly Basic Charge.
• The Government Service rate applies to all
Commercial accounts in Diesel Communities
excluding those classed as Government.

Residential

Residential

Standard

Diesel

Tariff No. 2009-01
Monthly Basic Charge:
• NOT Exceeding 200 Amp
• Exceeding 200 Amp
plus
Energy Charge:
First 900 kWh @
Balance of kWh @

Tariff No. 2009-03
$6.85
$13.70

6.25¢/kWh
6.30¢/kWh

Note: Minimum monthly bill is the Basic Charge.

Seasonal

Tariff No. 2009-02
Annual Basic Charge:
NOT Exceeding 200 Amp
plus
Energy Charge: (per season)
First 5,400 kWh @
Balance of kWh @

General Service Small

$82.20

6.25¢/kWh
6.30¢/kWh

Notes:
• Minimum annual bill is the Basic Charge.
• Billed in April for the Annual Basic Charge
and past winter's consumption (October 16
to April 15).
• Billed in October for summer consumption only
(April 16 to October 15).
• Applicable to customers using less than 7,500 kWh
per billing.

Monthly Basic Charge:
NOT Exceeding 60 Amp
plus
Energy Charge:
First 900 kWh @
Next 1,100 kWh @
Balance of kWh @

$6.85

6.25¢/kWh
6.30¢/kWh
41.27¢/kWh

Notes:
• Minimum monthly bill is the Monthly Basic Charge.
• The Residential rate applies to all residential services
in the Diesel Communities, provided the service
capacity does not exceed 60A, 120/240 V,
single phase.

(Non-Residential: Utility-owned Transformation
NOT exceeding 200 kV.A)
Single Phase
Tariff No. 2009-20
Monthly Basic Charge:
plus			
Energy Charge:
First 11,000 kWh @
Next 8,500 kWh @*
Balance of kWh @
plus			
Demand Charge:
First 50 kV.A
of Monthly Measured Demand @
Balance of Recorded Demand @

$17.00

6.66¢/kWh
4.48¢/kWh
2.86¢/kWh

No Charge
$8.34/kV.A

Three Phase
Tariff No. 2009-21
Monthly Basic Charge:
plus
Energy Charge:
First 11,000 kWh @
Next 8,500 kWh @*
Balance of kWh @
plus
Demand Charge:
First 50 kV.A
of Monthly Recorded Demand @
Balance of Recorded Demand @

$23.74

General Service Small
Seasonal

Tariff No. 2009-22
Annual Basic Charge:
plus
Energy Charge: (per season)
First 66,000 kWh @
Balance of kWh @

$204.00

6.66¢/kWh
4.48¢/kWh

Notes:
• Minimum annual bill is the Basic Charge.
• Billed in April for the Annual Basic Charge
and past winter's consumption (October 16
to April 15).
• Billed in October for summer consumption only
(April 16 to October 15).
• Applicable to customers using less than 7,500 kWh
per billing.

Diesel General Service
Tariff No. 2009-40

6.66¢/kWh
4.48¢/kWh
2.86¢/kWh

No Charge
$8.34/kV.A

Notes:
• Minimum monthly bill is the Basic Charge plus
Demand Charge
• Primary metering of multiple utility-owned
transformation – add two per cent to kV.A for each
transformation greater than one.
* Accounts where the Monthly Recorded Demand
is 50 kV.A or less within the past 12 month period,
ALL energy in excess of 11,000 kWh will be charged
@ 4.48¢/kWh.

Monthly Basic Charge:
plus
Energy Charge:
First 2,000 kWh @
Balance of kWh @

$17.00

6.66¢/kWh
41.27¢/kWh

Notes:
• Minimum monthly bill is the Monthly Basic Charge.
• The Government Service rate applies to all
Commercial accounts in Diesel Communities
excluding those classed as Government.

Residential

Residential

Standard

Diesel

Tariff No. 2009-01
Monthly Basic Charge:
• NOT Exceeding 200 Amp
• Exceeding 200 Amp
plus
Energy Charge:
First 900 kWh @
Balance of kWh @

Tariff No. 2009-03
$6.85
$13.70

6.25¢/kWh
6.30¢/kWh

Note: Minimum monthly bill is the Basic Charge.

Seasonal

Tariff No. 2009-02
Annual Basic Charge:
NOT Exceeding 200 Amp
plus
Energy Charge: (per season)
First 5,400 kWh @
Balance of kWh @

General Service Small

$82.20

6.25¢/kWh
6.30¢/kWh

Notes:
• Minimum annual bill is the Basic Charge.
• Billed in April for the Annual Basic Charge
and past winter's consumption (October 16
to April 15).
• Billed in October for summer consumption only
(April 16 to October 15).
• Applicable to customers using less than 7,500 kWh
per billing.

Monthly Basic Charge:
NOT Exceeding 60 Amp
plus
Energy Charge:
First 900 kWh @
Next 1,100 kWh @
Balance of kWh @

$6.85

6.25¢/kWh
6.30¢/kWh
41.27¢/kWh

Notes:
• Minimum monthly bill is the Monthly Basic Charge.
• The Residential rate applies to all residential services
in the Diesel Communities, provided the service
capacity does not exceed 60A, 120/240 V,
single phase.

(Non-Residential: Utility-owned Transformation
NOT exceeding 200 kV.A)
Single Phase
Tariff No. 2009-20
Monthly Basic Charge:
plus			
Energy Charge:
First 11,000 kWh @
Next 8,500 kWh @*
Balance of kWh @
plus			
Demand Charge:
First 50 kV.A
of Monthly Measured Demand @
Balance of Recorded Demand @

$17.00

6.66¢/kWh
4.48¢/kWh
2.86¢/kWh

No Charge
$8.34/kV.A

Three Phase
Tariff No. 2009-21
Monthly Basic Charge:
plus
Energy Charge:
First 11,000 kWh @
Next 8,500 kWh @*
Balance of kWh @
plus
Demand Charge:
First 50 kV.A
of Monthly Recorded Demand @
Balance of Recorded Demand @

$23.74

General Service Small
Seasonal

Tariff No. 2009-22
Annual Basic Charge:
plus
Energy Charge: (per season)
First 66,000 kWh @
Balance of kWh @

$204.00

6.66¢/kWh
4.48¢/kWh

Notes:
• Minimum annual bill is the Basic Charge.
• Billed in April for the Annual Basic Charge
and past winter's consumption (October 16
to April 15).
• Billed in October for summer consumption only
(April 16 to October 15).
• Applicable to customers using less than 7,500 kWh
per billing.

Diesel General Service
Tariff No. 2009-40

6.66¢/kWh
4.48¢/kWh
2.86¢/kWh

No Charge
$8.34/kV.A

Notes:
• Minimum monthly bill is the Basic Charge plus
Demand Charge
• Primary metering of multiple utility-owned
transformation – add two per cent to kV.A for each
transformation greater than one.
* Accounts where the Monthly Recorded Demand
is 50 kV.A or less within the past 12 month period,
ALL energy in excess of 11,000 kWh will be charged
@ 4.48¢/kWh.

Monthly Basic Charge:
plus
Energy Charge:
First 2,000 kWh @
Balance of kWh @

$17.00

6.66¢/kWh
41.27¢/kWh

Notes:
• Minimum monthly bill is the Monthly Basic Charge.
• The Government Service rate applies to all
Commercial accounts in Diesel Communities
excluding those classed as Government.

Residential

Residential

Standard

Diesel

Tariff No. 2009-01
Monthly Basic Charge:
• NOT Exceeding 200 Amp
• Exceeding 200 Amp
plus
Energy Charge:
First 900 kWh @
Balance of kWh @

Tariff No. 2009-03
$6.85
$13.70

6.25¢/kWh
6.30¢/kWh

Note: Minimum monthly bill is the Basic Charge.

Seasonal

Tariff No. 2009-02
Annual Basic Charge:
NOT Exceeding 200 Amp
plus
Energy Charge: (per season)
First 5,400 kWh @
Balance of kWh @

General Service Small

$82.20

6.25¢/kWh
6.30¢/kWh

Notes:
• Minimum annual bill is the Basic Charge.
• Billed in April for the Annual Basic Charge
and past winter's consumption (October 16
to April 15).
• Billed in October for summer consumption only
(April 16 to October 15).
• Applicable to customers using less than 7,500 kWh
per billing.

Monthly Basic Charge:
NOT Exceeding 60 Amp
plus
Energy Charge:
First 900 kWh @
Next 1,100 kWh @
Balance of kWh @

$6.85

6.25¢/kWh
6.30¢/kWh
41.27¢/kWh

Notes:
• Minimum monthly bill is the Monthly Basic Charge.
• The Residential rate applies to all residential services
in the Diesel Communities, provided the service
capacity does not exceed 60A, 120/240 V,
single phase.

(Non-Residential: Utility-owned Transformation
NOT exceeding 200 kV.A)
Single Phase
Tariff No. 2009-20
Monthly Basic Charge:
plus			
Energy Charge:
First 11,000 kWh @
Next 8,500 kWh @*
Balance of kWh @
plus			
Demand Charge:
First 50 kV.A
of Monthly Measured Demand @
Balance of Recorded Demand @

$17.00

6.66¢/kWh
4.48¢/kWh
2.86¢/kWh

No Charge
$8.34/kV.A

Three Phase
Tariff No. 2009-21
Monthly Basic Charge:
plus
Energy Charge:
First 11,000 kWh @
Next 8,500 kWh @*
Balance of kWh @
plus
Demand Charge:
First 50 kV.A
of Monthly Recorded Demand @
Balance of Recorded Demand @

$23.74

General Service Small
Seasonal

Tariff No. 2009-22
Annual Basic Charge:
plus
Energy Charge: (per season)
First 66,000 kWh @
Balance of kWh @

$204.00

6.66¢/kWh
4.48¢/kWh

Notes:
• Minimum annual bill is the Basic Charge.
• Billed in April for the Annual Basic Charge
and past winter's consumption (October 16
to April 15).
• Billed in October for summer consumption only
(April 16 to October 15).
• Applicable to customers using less than 7,500 kWh
per billing.

Diesel General Service
Tariff No. 2009-40

6.66¢/kWh
4.48¢/kWh
2.86¢/kWh

No Charge
$8.34/kV.A

Notes:
• Minimum monthly bill is the Basic Charge plus
Demand Charge
• Primary metering of multiple utility-owned
transformation – add two per cent to kV.A for each
transformation greater than one.
* Accounts where the Monthly Recorded Demand
is 50 kV.A or less within the past 12 month period,
ALL energy in excess of 11,000 kWh will be charged
@ 4.48¢/kWh.

Monthly Basic Charge:
plus
Energy Charge:
First 2,000 kWh @
Balance of kWh @

$17.00

6.66¢/kWh
41.27¢/kWh

Notes:
• Minimum monthly bill is the Monthly Basic Charge.
• The Government Service rate applies to all
Commercial accounts in Diesel Communities
excluding those classed as Government.

General Service Small

General Service Medium

Diesel Government & First Nation Education
Tariff No. 2009-41

Monthly Basic Charge:
plus
Energy Charge:

$17.00
138.363¢/kWh

Notes:
• Minimum monthly bill is the Monthly Basic Charge.
• A surcharge of 97.093¢ per kWh is included in
the Government and First Nation Education
tariff which applies to all Federal and Provincial
Departments, Agencies, Crown Corporation accounts
and First Nation Education accounts.
• The First Nation Education rate is applicable to all
Diesel First Nation facilities providing instructional
services for members of the Diesel First Nations,
including schools, teacherages and student
residences, and which receive funding in support
of the costs of providing instructional services
in accord with the March 31, 1998 INAC Capital
Facilities and Maintenance and Operation and
Maintenance Manual, in respect of funding in support
of instructional services.

(Non-Residential: Utility-owned Transformation
exceeding 200 kV.A)
Tariff No. 2009-30
Monthly Basic Charge:
plus
Energy Charge:
First 11,000 kWh @
Next 8,500 kWh @
Balance of kWh @
plus
Demand Charge:*
First 50 kV.A of Monthly
Recorded Demand @
Balance of Recorded Demand @

$27.60

6.42¢/kWh
4.48¢/kWh
2.86¢/kWh

General Service Large

Monthly Electricity Rates

Exceeding 750 V but NOT exceeding 30 kV

Manitoba Hydro has implemented new electricity
rates effective April 1, 2009 which incorporate a
2.9 per cent rate increase for all customer classes
except Area & Roadway Lighting (for which no
increase was implemented). For a typical residential
customer with usage of 1,000 kilowatt-hours per
month, the rate increase will amount to a bill increase
of approximately $1.96 per month.

(Non-Residential: Customer-owned Transformation)

Tariff No. 2009-60

Energy Charge:
plus			
Demand Charge*:

2.73¢/kWh
$7.08/kV.A

Exceeding 30 kV but NOT exceeding 100 kV
Tariff No. 2009-61

No Charge
$8.34/kV.A

Notes:
• Minimum monthly bill is the Basic Charge plus
Demand Charge.
• Primary metering of multiple Utility-owned
transformation – add two per cent to kV.A for each
transformation greater than one.
* Demand Charge is applied to the Monthly Billing
Demand defined as the greater of the following
expressed in kV.A:
i) measured demand.
ii) 70% of highest measured demand in the
Billing Year** for the months of December,
January, February.
iii) 25% of contract demand.
iv) 25% of the highest measured demand in any
of the previous 12 months.
** Billing year – Twelve monthly billing periods
commencing with the month of December and
ending the following November.

Energy Charge:
plus
Demand Charge*:

2.58¢/kWh
$6.06/kV.A

Exceeding 100 kV
Tariff No. 2009-62

Energy Charge:
plus			
Demand Charge:*

2.52¢/kWh
$5.40/kV.A

Notes:
• Minimum monthly bill is the Demand Charge.
* Demand Charge is applied to the Monthly Billing
Demand defined as the greater of the following
expressed in kV.A:
i) measured demand.
ii) 70% of highest measured demand in the
Billing Year** for the months of December,
January, February.
iii) 25% of contract demand.
iv) 25% of the highest measured demand in any
of the previous 12 months.
** Billing year – Twelve monthly billing periods
commencing with the month of December and
ending the following November.

Effective April 1, 2009

The new rates are necessary for Manitoba Hydro to
maintain a financially strong corporate structure and
to provide sufficient funding to pay for increased costs
of operations. A financially strong Manitoba Hydro is
in the interests of all Manitobans and will ensure that
future rate increases will be limited or closely aligned
to the rates of inflation.
With this rate increase, Manitoba electricity
consumers will continue to benefit from the lowest
electricity rate structure in Canada and among the
lowest electricity rates in the world.

For inquiries regarding your rates,
please visit the Manitoba Hydro website at
www.hydro.mb.ca or call us at
(204) 480-5900 or 1-888-624-9376.

General Service Small

General Service Medium

Diesel Government & First Nation Education
Tariff No. 2009-41

Monthly Basic Charge:
plus
Energy Charge:

$17.00
138.363¢/kWh

Notes:
• Minimum monthly bill is the Monthly Basic Charge.
• A surcharge of 97.093¢ per kWh is included in
the Government and First Nation Education
tariff which applies to all Federal and Provincial
Departments, Agencies, Crown Corporation accounts
and First Nation Education accounts.
• The First Nation Education rate is applicable to all
Diesel First Nation facilities providing instructional
services for members of the Diesel First Nations,
including schools, teacherages and student
residences, and which receive funding in support
of the costs of providing instructional services
in accord with the March 31, 1998 INAC Capital
Facilities and Maintenance and Operation and
Maintenance Manual, in respect of funding in support
of instructional services.

(Non-Residential: Utility-owned Transformation
exceeding 200 kV.A)
Tariff No. 2009-30
Monthly Basic Charge:
plus
Energy Charge:
First 11,000 kWh @
Next 8,500 kWh @
Balance of kWh @
plus
Demand Charge:*
First 50 kV.A of Monthly
Recorded Demand @
Balance of Recorded Demand @

$27.60

6.42¢/kWh
4.48¢/kWh
2.86¢/kWh

General Service Large

Monthly Electricity Rates

Exceeding 750 V but NOT exceeding 30 kV

Manitoba Hydro has implemented new electricity
rates effective April 1, 2009 which incorporate a
2.9 per cent rate increase for all customer classes
except Area & Roadway Lighting (for which no
increase was implemented). For a typical residential
customer with usage of 1,000 kilowatt-hours per
month, the rate increase will amount to a bill increase
of approximately $1.96 per month.

(Non-Residential: Customer-owned Transformation)

Tariff No. 2009-60

Energy Charge:
plus			
Demand Charge*:

2.73¢/kWh
$7.08/kV.A

Exceeding 30 kV but NOT exceeding 100 kV
Tariff No. 2009-61

No Charge
$8.34/kV.A

Notes:
• Minimum monthly bill is the Basic Charge plus
Demand Charge.
• Primary metering of multiple Utility-owned
transformation – add two per cent to kV.A for each
transformation greater than one.
* Demand Charge is applied to the Monthly Billing
Demand defined as the greater of the following
expressed in kV.A:
i) measured demand.
ii) 70% of highest measured demand in the
Billing Year** for the months of December,
January, February.
iii) 25% of contract demand.
iv) 25% of the highest measured demand in any
of the previous 12 months.
** Billing year – Twelve monthly billing periods
commencing with the month of December and
ending the following November.

Energy Charge:
plus
Demand Charge*:

2.58¢/kWh
$6.06/kV.A

Exceeding 100 kV
Tariff No. 2009-62

Energy Charge:
plus			
Demand Charge:*

2.52¢/kWh
$5.40/kV.A

Notes:
• Minimum monthly bill is the Demand Charge.
* Demand Charge is applied to the Monthly Billing
Demand defined as the greater of the following
expressed in kV.A:
i) measured demand.
ii) 70% of highest measured demand in the
Billing Year** for the months of December,
January, February.
iii) 25% of contract demand.
iv) 25% of the highest measured demand in any
of the previous 12 months.
** Billing year – Twelve monthly billing periods
commencing with the month of December and
ending the following November.

Effective April 1, 2009

The new rates are necessary for Manitoba Hydro to
maintain a financially strong corporate structure and
to provide sufficient funding to pay for increased costs
of operations. A financially strong Manitoba Hydro is
in the interests of all Manitobans and will ensure that
future rate increases will be limited or closely aligned
to the rates of inflation.
With this rate increase, Manitoba electricity
consumers will continue to benefit from the lowest
electricity rate structure in Canada and among the
lowest electricity rates in the world.

For inquiries regarding your rates,
please visit the Manitoba Hydro website at
www.hydro.mb.ca or call us at
(204) 480-5900 or 1-888-624-9376.

General Service Small

General Service Medium

Diesel Government & First Nation Education
Tariff No. 2009-41

Monthly Basic Charge:
plus
Energy Charge:

$17.00
138.363¢/kWh

Notes:
• Minimum monthly bill is the Monthly Basic Charge.
• A surcharge of 97.093¢ per kWh is included in
the Government and First Nation Education
tariff which applies to all Federal and Provincial
Departments, Agencies, Crown Corporation accounts
and First Nation Education accounts.
• The First Nation Education rate is applicable to all
Diesel First Nation facilities providing instructional
services for members of the Diesel First Nations,
including schools, teacherages and student
residences, and which receive funding in support
of the costs of providing instructional services
in accord with the March 31, 1998 INAC Capital
Facilities and Maintenance and Operation and
Maintenance Manual, in respect of funding in support
of instructional services.

(Non-Residential: Utility-owned Transformation
exceeding 200 kV.A)
Tariff No. 2009-30
Monthly Basic Charge:
plus
Energy Charge:
First 11,000 kWh @
Next 8,500 kWh @
Balance of kWh @
plus
Demand Charge:*
First 50 kV.A of Monthly
Recorded Demand @
Balance of Recorded Demand @

$27.60

6.42¢/kWh
4.48¢/kWh
2.86¢/kWh

General Service Large

Monthly Electricity Rates

Exceeding 750 V but NOT exceeding 30 kV

Manitoba Hydro has implemented new electricity
rates effective April 1, 2009 which incorporate a
2.9 per cent rate increase for all customer classes
except Area & Roadway Lighting (for which no
increase was implemented). For a typical residential
customer with usage of 1,000 kilowatt-hours per
month, the rate increase will amount to a bill increase
of approximately $1.96 per month.

(Non-Residential: Customer-owned Transformation)

Tariff No. 2009-60

Energy Charge:
plus			
Demand Charge*:

2.73¢/kWh
$7.08/kV.A

Exceeding 30 kV but NOT exceeding 100 kV
Tariff No. 2009-61

No Charge
$8.34/kV.A

Notes:
• Minimum monthly bill is the Basic Charge plus
Demand Charge.
• Primary metering of multiple Utility-owned
transformation – add two per cent to kV.A for each
transformation greater than one.
* Demand Charge is applied to the Monthly Billing
Demand defined as the greater of the following
expressed in kV.A:
i) measured demand.
ii) 70% of highest measured demand in the
Billing Year** for the months of December,
January, February.
iii) 25% of contract demand.
iv) 25% of the highest measured demand in any
of the previous 12 months.
** Billing year – Twelve monthly billing periods
commencing with the month of December and
ending the following November.

Energy Charge:
plus
Demand Charge*:

2.58¢/kWh
$6.06/kV.A

Exceeding 100 kV
Tariff No. 2009-62

Energy Charge:
plus			
Demand Charge:*

2.52¢/kWh
$5.40/kV.A

Notes:
• Minimum monthly bill is the Demand Charge.
* Demand Charge is applied to the Monthly Billing
Demand defined as the greater of the following
expressed in kV.A:
i) measured demand.
ii) 70% of highest measured demand in the
Billing Year** for the months of December,
January, February.
iii) 25% of contract demand.
iv) 25% of the highest measured demand in any
of the previous 12 months.
** Billing year – Twelve monthly billing periods
commencing with the month of December and
ending the following November.

Effective April 1, 2009

The new rates are necessary for Manitoba Hydro to
maintain a financially strong corporate structure and
to provide sufficient funding to pay for increased costs
of operations. A financially strong Manitoba Hydro is
in the interests of all Manitobans and will ensure that
future rate increases will be limited or closely aligned
to the rates of inflation.
With this rate increase, Manitoba electricity
consumers will continue to benefit from the lowest
electricity rate structure in Canada and among the
lowest electricity rates in the world.

For inquiries regarding your rates,
please visit the Manitoba Hydro website at
www.hydro.mb.ca or call us at
(204) 480-5900 or 1-888-624-9376.

From Manitoba Hydro’s perspective, one of the primary considerations in
evaluating power supply options for remote communities is reliability.
Reciprocating diesel generating units have historically been chosen to
supply remote, off-grid communities because of their proven high reliability
and simple maintenance requirements relative to more complex thermal
generation options such as steam turbine plants. For this reason,
alternative supply options were evaluated relative to the performance of
diesel generators to ensure that any new supply option chosen for
analysis would not compromise the reliability of service in these remote
communities.
•

Dispatchability – Can the option be dispatched to meet demand? The
existing diesel generators can be dispatched to meet changes in demand
as required.

•

Environmental Effects – What are the major environmental effects
associated with the option? The existing diesel generators produce
emissions of NOx, SOx, CO, CO2, fine particulate matter, and unburned
hydrocarbons (UHC). Aquatic effects include groundwater contamination
due to fuel spills and the risk of spills during fuel transportation over winter
roads.

•

Fuel Supply – What are the fuel supply availability, transportation, storage,
and handling issues associated with the option? The existing diesel
generators have certainty of fuel supply availability, but significant
transportation challenges associated with use of winter roads and spill and
soil contamination risks associated with fuel storage and handling.

Options with equivalent or superior performance over these five parameters
relative to the existing diesel generators were selected for further analysis.
The results of the technical and environmental screening exercise are presented
in Table A1 below.

A-2

Table A1 – Technical & Environmental Screening Results
Option

Solar
Photovoltaics

Hydrogen
Based Thermal
Generation
(reciprocating
gensets fired
with hydrogen)

Biomass
Based Thermal
Generation
(boiler and
steam turbine
for power
generation)

Wind
Generation

State of
Technological
Development
Commercially
available,
mature.
However, not
yet considered
practical for
large scale
applications.

Research &
Development

Commercially
available,
immature.

Commercially
available,
mature.

Reliability &
Maintainability

Dispatchability

Unproven in
these service
conditions

Not
dispatchable.
Must be used in
combination
with a
dispatchable
supply option.

Unproven, but
assumed to be
similar to
existing diesel
gensets
(~95% plant
availability)

Reliability
assumed to be
similar to coal
fired generation
(~85% plant
availability).
Significant
challenges
associated with
ensuring
adequate on
site technical
expertise, part
supply, and
support staff.
Significant
challenges
associated with
access to OEM
and contract
expertise.

see GEC report
for Alaska
experience

Environmental
Effects

Fuel Supply

Acceptable?

Not applicable

No

Significant
challenges
associated
with fuel
supply,
transportation,
storage, and
handling.

No

Dispatchable

Terrestrial
medium footprint,
land use required for
storage of ash
Air Quality
emissions of NOx ,
SOx, and particulate
matter, but assumed
to be CO2 neutral
Aquatics
water withdrawal for
process steam and
cooling, potential
liquid effluent
depending on ash
handling process,
possible
groundwater
contamination risk
and risk of spills
during fuel
transportation
Noise
constant process
noise.

Uncertainty
associated
with supply
availability.
Backup fuel
supply, such
as diesel
would be
required to
ensure
adequate
supply is
available at all
times.
Significant
transportation
challenges
associated
with use of
winter roads,
significant
storage and
handling
challenges in
extreme cold
service
conditions.

No

Not
dispatchable.
Must be used in
combination
with a
dispatchable
supply option.

Terrestrial
medium footprint,
potential for bird
strikes and
disruption to wildlife
due to noise
Air Quality
N/A
Aquatics
N/A
Noise
Minor process noise

Unknown.
Wind resource
data required.

Yes

Dispatchable
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Terrestrial
large footprint
Air Quality
N/A
Aquatics
N/A
Noise
N/A
Terrestrial
small footprint
Air Quality
not significant
Aquatics
not significant
Noise
constant process
noise

Table A1 (con’t) – Technical & Environmental Screening Results

Option

Small Hydro
Generation

Connection
to
Transmission
Grid

Existing
Diesel
Generators

State of
Technological
Development

Reliability &
Maintainability

Commercially
available,
mature

~95% Plant
availability,
proven
maintainability
in these service
conditions,
reliability could
be subject to
stream flows
and water
levels

Dispatchable

Commercially
available,
mature

~95%
availability,
proven
maintainability
in these service
conditions

Dispatchable

Commercially
available,
mature

~95% Plant
availability ,
proven
maintainability
in these service
conditions

Dispatchability

Dispatchable
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Environmental
Effects
Terrestrial
large footprint
Air Quality
N/A
Aquatics
oil spill potential,
turbidity potential,
fish effects
Noise
constant process
noise
Terrestrial
large footprint
Air Quality
N/A
Aquatics
N/A
Noise
N/A
Terrestrial
small footprint
Air Quality
emissions of NOx,
SOx, CO, CO2,
fine particulate
matter, and
unburned
hydrocarbons
(UHC)
Aquatics
no water
withdrawal or
effluent streams,
possible
groundwater
contamination
risk, risk of spills
during fuel
transportation
Noise
constant process
noise.

Fuel Supply

Acceptable?

Minimal water
storage, supply
subject to local
stream flows
and levels.
Dependent on
site
identification
and selection,
and potential
design

No

Not applicable

Yes

Good supply
availability,
significant
transportation
challenges
associated with
use of winter
roads, spill and
soil
contamination
risks with
storage and
handling.

N/A

Based on the screening exercise, the following options were excluded from
further consideration;
•

•

•

•

Solar photovoltaics – this option was excluded because it is not yet
considered practical for large scale applications, has unproven reliability
and maintainability in extreme cold weather service conditions, and is not
dispatchable. The current technology has a very low annual capacity
factor (~8%). This would pose significant challenges to integrating this
technology with the existing diesel generators while ensuring reliability of
service. However, this option could be considered as a possible option for
individuals to reduce residential electricity demand.
Hydrogen-Based Thermal Generation – this option was excluded because
it is still in the R&D phase of technological development and has
significant uncertainty and challenges associated with the supply,
transportation, storage, and handling of hydrogen in severe service
applications.
Biomass-Based Thermal Generation – this option was excluded on the
basis of its greater air and aquatic effects relative to existing diesel
generation, the significant challenges associated with the handling and
storage of ash, and the significant maintenance challenges associated
with operating a steam power plant in a remote location without yearround road access. Fuel supply is also a concern as there is not a
sustainable local feedstock available, and there are significant challenges
associated with long distance fuel transportation, long term storage, and
fuel handling. However, the use of biomass fuel could be considered as a
possible option to replace fuel oil for home heating.
Small Hydro Generation – The small hydro development option has been
screened out of this study due to a number of issues including: the need to
identify an appropriate site for small hydro applications, limited local
hydrometric data, the need for a feasible station design and associated
cost estimates, limited water storage, unknown environmental impacts,
reliability, minimal long term employment opportunities, and the Heritage
River designation of the Seal River. These issues need to be considered
and resolved before small hydro development can be evaluated as an
option for this community. This is not to say that the option will never be
explored, but with these issues remaining an adequate evaluation cannot
be performed.
Although there are three sites within approximately 50 to 75km previously
identified by Manitoba Hydro as having hydroelectric development
potential, that potential was for large scale developments, and may not be
suitable sites for small hydro development. Further study would be
required to determine the adequacy of these sites for small hydro
development. Table A2 below provides a summary of these sites:
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Table A2 - Previously Identified Hydro Development Sites
Site Name
Head (m)
Potential Capacity (MW)
30
46
Porcupine
18
29
Bain Lake
18
68
Shethanie

Limited local hydrometric data is a significant reason why small hydro
options have been excluded from study at this time. With the information
currently available it is difficult to determine the potential for small hydro
development, or to determine if local stream flows would be able to
reliably supply the required dependable energy to the community well into
the future.
In addition to stream flow data, water levels associated with the stream
flows would be required to determine the developable head to provide
dependable energy. High water levels associated with higher stream flow
cases would also be required, as these levels could potentially wash out
the tail water of a small hydro site if not properly designed, reducing the
working head of the station, and diminishing generation capacity. This
also could jeopardize the reliability of power supply to the community.
As a proxy for developable head requirements, data available from the
Environment Canada HYDAT database for the nearest hydrometric
measurement station to the community on the North Seal River,
downstream of Stony Lake (site 06GB001), was evaluated for dependable
supply. Records from this site are available from 1972 to 1994, during
which the minimum monthly mean discharge recorded was 24.6m3/s, and
there was limited water level data available to determine any substantial
range of flow depths at this site. Table A3 shows the estimated
development head required under minimum stream flow conditions to
serve the forecast community energy and capacity requirements at 60 and
200 Amp service at the end of the study period. These values were
calculated assuming 88% hydraulic efficiency, and assuming 100%
stream flow is available for generation.
Table A3 - Development Head Requirements for 2042
Forecast Requirements
Service
Energy (MWh) Head (m) Capacity (kW) Head (m)
60 Amp
7507
4.0
1652
7.8
200 Amp
14002
7.5
3797
17.9
If adequate hydrometric data were available for a potential development
site, a station design that could serve the community needs well into the
future is required, to ensure that the plant would minimally disrupt the local
environment, allow for fish passage, and not inhibit traditional and
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recreational access through the area. Acceptable levels for these design
parameters and others would also need to be established for design
purposes. Once a design is established, cost estimates could be
generated and analysis could be performed to determine the economic
feasibility of the proposal. This also serves as a reason why small hydro
development was not included in the supply options study at this time.
One important consideration for design that would need to be addressed
is water storage. With a small hydro installation, it is likely that there
would be only short term storage available with the weir design in order to
minimize flow disruption, environmental impact, or traditional and
recreational access. In terms of reliable energy supply, this leaves the
community vulnerable to long term water shortages.
Small hydro development could also create a significant environmental
impact depending on the channel geometry and hydraulic characteristics
of a potential site, as well as the characteristics upstream and downstream
of the site. In addition to station design work, studies of the potential
impacts to the area would need to be completed if this option is to be
realistically explored in the future.
During the evaluation of small hydro options for the Brochet and Lac
Brochet study, the issues of reliability, limited socioeconomic benefit, and
larger potential environmental impact incremental to existing diesel
generation became evident. Reliability concerns would require
maintaining the diesel generation facility to provide back-up generation for
major unplanned outages, insufficient stream flows, and would be required
for peak load service when community demand exceeds hydroelectric
development potential at the station. Although community demand growth
could be addressed by developing additional sites, if multiple sites exist,
this raises the issue of excessive development and disruption to the
natural environment. While reliability would be a concern under 60 Amp
service, these concerns would be amplified under a 200 Amp service
scenario.
The Brochet and Lac Brochet study also revealed that the potential
employment opportunities outside of the construction period would likely
be limited for a small hydro station. The diesel operator’s position would
still remain as the diesel generators would need to be maintained for
reliability in the situations mentioned above.
On a purely economic basis, the small hydro option would be most
advisably pursued for a 200 Amp supply option, due to the fact that the
capital investment required would likely be a small increment compared to
the cost of developing a station for 60 Amp service. However, it would also
require an increased amount of diesel fired generation to be installed and
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maintained for reliability in the potential situations where diesel generation
would still be needed as outlined above.
A Tadoule Lake small hydro site would likely be proposed on the north or
south Seal Rivers which connect to form the Seal River. The Seal River is
a Canadian Heritage River that was designated in 1992 for its unaltered,
natural values. It was also nominated (to a lesser extent) for its ability to
provide extremely rugged white-water wilderness recreational
opportunities. There would be sensitivities to proposing small hydro
development on a river that is connected to and affects a heritage river.
Sensitivities such as protection of the wilderness environment, solitude,
scenic areas, wildlife viewing and hiking opportunities would have to be
considered as part of the environmental assessment process. The draft
management planning document for the Seal River (1990) states that
hydroelectric development on the Seal River would likely make it
impossible to maintain the values for which the river has been nominated
to the Canadian Heritage Rivers System.

The options that were selected for further analysis are as follows;
•

Augmenting Diesel Generation with Wind Power. This option can only
reduce, not eliminate, diesel generation because it is not dispatchable and
must therefore be used in combination with existing diesel generators to
ensure a continuous, reliable supply of power.

•

Connection to the Transmission Grid. This option has the ability to
completely eliminate diesel generation at Tadoule Lake. It is recognized
that this option is dependant on a transmission line supply option being
pursued for Brochet and Lac Brochet.
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Appendix B - Summary of Assumptions
General Assumptions
•
•
•
•
•

6% real discount rate
2007 to 2042 study period (35 years)
all costs in constant 2006 $CDN
2006 Manitoba Hydro 20 year delivered diesel price forecast for fiscal
years 2006 to 2026. For the period beyond the forecast, 2027 to 2042,
prices were held constant at their 2026 forecast values.
2.73 tonnes of CO2 are produced for each tonne of diesel burned

Load Forecast Growth Assumptions
Tadoule Lake
• 115 residential customers in 2007
o residential growth of 2 houses per year assumed for both 60 amp
and 200 amp service
• 37 general service customers in 2007
o general service growth of 1 customer per year assumed for both 60
amp and 200 amp service
These assumptions apply to Manitoba Hydro’s 2007 20 year load forecasts for 60
amp and 200 amp service (2007 to 2027). For the period beyond the forecast,
2028 to 2042, load growth of 2% per year was assumed for 60 amp service and
load growth of 1% per year was assumed for 200 amp service. These
percentage growth assumptions are based on average growth rates during the
2007 to 2027 forecast period.
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Existing Diesel Generating Station Assumptions

Diesel Generator Replacement Cost
• $594 per kW, includes switchgear and installation
• based on Nov 2004 AMD Reciprocating Engine Power Services Process
Review Final Report, AMD report no. AMD 2004-02
New Diesel Generator Capital Cost
• $891 per kW
• assumed new unit cost is 50% greater than replacement cost on a per kW
basis
Non-Fuel Operating and Maintenance Cost
• $268,338 per year for Tadoule Lake
• based on 5 year average Manitoba Hydro SAP O&M order settlements
Diesel Generator Service Life
• 14 years
• based on the 2004/05 AMD North Diesel Generating Stations Report
Diesel Generator Thermal Efficiency
• 3.3 kWh per litre of diesel for Tadoule Lake
• based on the 2004/05 AMD North Diesel Generating Stations Report
Diesel Site Decommissioning Cost
• $3.0 million
• RPMA estimate based on thermal station decommissioning cost estimates

B-2

Wind Generation Assumptions

Wind Turbine Model
• Fuhrländer FL250
• 50 m tower height
• 29.5 m rotor diameter
• Based on the July 2006 Global Energy Concepts (GEC) report Preliminary
Analysis of Wind-Diesel Opportunities in Remote Manitoba Communities
Wind Energy Penetration Rate
• 20% of annual energy demand
• Based on the July 2006 Global Energy Concepts (GEC) report Preliminary
Analysis of Wind-Diesel Opportunities in Remote Manitoba Communities
In Service Dates
• Tadoule Lake – two turbines in 2013, a third turbine in 2019, and a fourth
turbine in 2035
Capital Cost
• $3335 per kW
• Based on the July 2006 Global Energy Concepts (GEC) report Preliminary
Analysis of Wind-Diesel Opportunities in Remote Manitoba Communities
• Assumed GEC cost estimate plus 15% to account for access roads and
transmission lines.
Operating & Maintenance Cost
• $28.75 per kW
• Based on the July 2006 Global Energy Concepts (GEC) report Preliminary
Analysis of Wind-Diesel Opportunities in Remote Manitoba Communities
• Assumed GEC cost estimate plus 15% to account for additional
challenges associated with remote maintenance.
Turbine Service Life
• 25 years
• consistent with Manitoba Hydro wind evaluation methodology
Regulatory Process Cost & Duration
• $250,000, internal process cost estimate
• process time less than one year
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138 kV Transmission Assumptions

In Service Date: 2013
Capital Costs (based on 2005 Manitoba Hydro estimates)
• Transmission station = $16.47 million
• Transmission line = $32.60 million
Operating & Maintenance Costs (Manitoba Hydro estimates)
• Transmission station = $32,868 per year
• Transmission line = $133,392.65 per year
• Marginal cost of energy = $0.056/kWh assuming load is served from
northern generation
Transmission Service Lives
• Transmission station = 35 years
• Transmission line = 50 years
• Consistent with Manitoba Hydro evaluation methodology
Transmission Line Distances (Manitoba Hydro estimates)
• Lac Brochet to Tadoule Lake = 160 km
Regulatory Process Cost & Duration
• $600,000
• 2 year duration
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Residential Heating Assumptions

N.E.M.A. formula inputs
• Heat Loss = 11.44
o value for a 1000 sq. ft. bungalow with an unheated crawlspace
o includes a 10% add-on for locations north of the 53rd parallel
• Constant = 14
o Average for most homes
• Tadoule Lake Degree Days = 9047
o Based on geographic location and indoor design temperature of
22°C
• Design Temperature Difference = 55°C
• Formula inputs based on values obtained from Manitoba Hydro’s “Efficient
Heating of Buildings Manual”.
Oil Heating Systems
• Energy per litre of oil = 10.611 kWh
o Based on 38.2 MJ/litre obtained from “Heating with Oil”, available
from Natural Resources Canada
• Vented space heater efficiency = 60%
• Forced air furnace efficiency range = 60 to 89%
o Range covers a variety of potential furnace installations
• Fuel Oil heating efficiencies based on values obtained from “Heating with
Oil”, available from Natural Resources Canada
• Tadoule Lake 2006 Fuel Oil price = $1.09
• 2006 Fuel Oil Prices based on 2006 Manitoba Hydro 20 year delivered
diesel price forecast for fiscal years 2006 to 2026
Electric Baseboard Heating
•
•

Residential Rate Energy Charge = $0.05654
Based on information obtained from Manitoba Hydro’s Customer Policy
Application Website
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Executive Summary
As part of its ongoing planning activities and in response to requests from various
stakeholders, Manitoba Hydro performed a preliminary analysis of potential
alternatives to diesel-fired power generation for the community of Shamattawa.
This analysis is intended to provide preliminary information to determine if more
detailed analysis of a particular option is warranted.
Based on a technical and environmental screening process that considered
several alternatives, two options were chosen for preliminary analysis; wind
power and connection to the Manitoba transmission grid. Wind power must be
used in conjunction with the existing diesel station and is therefore limited to 60
amp service. Connection to the transmission grid enables 200 amp service.
The environmental, socioeconomic, and cost characteristics associated with
each option were analyzed relative to continued operation of the diesel
generating station in order to allow incremental comparisons of the alternative
supply options to ongoing diesel operation. The economic analyses of the
options are presented in terms of the net present value of each option relative to
continued operation of the diesel station and in terms of “break-even” fuel price.
The break-even fuel price represents the fuel price at which the cost of continued
operation of the diesel station is equivalent to the estimated cost of the option
under evaluation, resulting in a net present value of zero. For comparative
purposes, the average annual delivered fuel price associated with Manitoba
Hydro’s 2006 price forecasts is $0.95 per Litre at Shamattawa.
The incremental capital and operating costs associated with each option have
been evaluated without consideration for which party would be responsible for
incurring these costs. A more detailed analysis would take this into consideration
and Manitoba Hydro would require contributions from the benefiting parties prior
to undertaking any capital expenditures associated with the installation of new
generation options.
Table 1 summarizes the results of the analysis of the 60 amp option relative to
continued operation of the existing diesel generators.
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Table 1 – Summary of Preliminary Analysis of 60 Amp Option
Performance Relative to Continued Diesel Operation
(NPV at 6% real discount rate, 35 year study period, 2006 $CDN)

Wind Power
Augmentation
Shamattawa
(60 amp)
Minor
Reduction
Minor
Reduction

Aspect
Reliance on
Diesel Power
Local Air
Quality Effects
Terrestrial
Effects
Aquatic Effects
Socioeconomic
Benefits
Climate
Change
Implications
Incremental
NPV @
Forecast Fuel
Prices
(2006 $CDN)
Break-Even
Fuel Price
($ per Litre)
Based on
continued
operation of
60 Amp diesel
station
Total Capital
Cost Over
Study Period
(2006 $ CDN)

Minor increase
No Change
Minimal
Minor
Reductions

$1,440,000

$0.705

$10,050,000

It must be noted that the annual wind energy assumed in this evaluation is now
considered optimistic for a low-penetration option. The 20% annual energy
assumption was made based on information available at the time. The level of
achievable instantaneous capacity penetration is another limiting factor that will
need to be investigated and addressed if this option is identified for further study.
Manitoba Hydro is currently evaluating potential wind penetration levels further
for the remote diesel communities based on both instantaneous capacity and
annual energy penetration criteria. Should these evaluations indicate that
achievable penetration levels are lower than those assumed in this study, the
resulting reductions in diesel generation are expected to result in reduced
economic benefits for the wind/diesel option.
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The wind/diesel option also includes the addition of a 425 kW diesel generator
with the wind turbines, in order to better follow the fluctuation in wind generation
levels. Such load following would be more difficult and less efficient using the
larger diesel generators currently on-site.
As for the 60 Amp option, the net present value of the 200 amp option is
incremental to continued 60 amp diesel operation. The analysis of the 200 amp
option does not include the costs associated with conversion of individual
residences to accept 200 amp service or the cost savings associated with
switching to electricity for home heating.
For the transmission connection option, the present value marginal cost of the
energy required to supply the forecast 200 Amp demand for the community is
estimated to be $9,560,000 over the study period assuming a marginal cost of
$0.056/kWh. However, since this option would see the communities absorbed
into the general rate base and eliminate the existing “islanded” cost recovery
structure, the incremental NPV of the transmission option is provided with and
without the marginal cost of energy to allow comparisons to the “islanded”
options with and without consideration of this cost. Table 2 summarizes the
results of the analysis of the 200 amp option.
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Table 2 – Summary of Preliminary Analysis of 200 Amp Option
Performance Relative to Continued Diesel Operation
(NPV at 6% real discount rate, 35 year study period, 2006 $CDN)

Aspect

Transmission
Connection (200
amp)

Reliance on
Diesel Power

Eliminate

Local Air Quality
Effects

Eliminate

Terrestrial Effects

Significant Increase

Aquatic Effects

Significant potential
decrease as it
eliminates potential
for diesel fuel spills

Socioeconomic
Benefits

Minimal

Climate Change
Implications

Incremental NPV
@ Forecast Fuel
Prices
(2006 $CDN)

Local GHG emissions
eliminated.
May not decrease
near-term global
GHG emissions.
-$11,940,000
(excluding marginal
energy cost)
-$21,500,000
(including marginal
energy cost)

Break-Even
Fuel Price
($ per Litre)
Based on
continued
operation of
60 Amp diesel
station
Total Capital Cost
Over Study
Period
(2006 $ CDN)

$1.40
(excluding marginal
energy cost)
$ 1.771
(including marginal
energy cost)

$51,260,000

Connection to the transmission grid is the only option that eliminates diesel
generation and provides 200 amp service. The wind power option results in a
reduction in diesel generation, however a more detailed study using site-specific
wind resource data is required before an accurate determination of wind
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generation potential can be made. The incremental socioeconomic benefits
associated with all options are minimal, with construction activities providing the
majority of the benefits in all cases.
This preliminary analysis is intended to provide only comparative indications of
the attractiveness of the supply options relative to continued operation of the
diesel generating station. Should one or more of the options be selected as
potential candidates for further consideration, more rigorous environmental,
socioeconomic, and economic evaluations will be required for decision-making
purposes.
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1.0 Introduction
Manitoba Hydro operates reciprocating diesel generating units to supply power to
the remote communities of Brochet, Lac Brochet, Shamattawa, and Tadoule
Lake. This report summarizes the preliminary analysis of several potential
supply alternatives for the community of Shamattawa.
While there are no operational or reliability concerns associated with the existing
diesel generating station at Shamattawa, Manitoba Hydro regularly evaluates
opportunities to improve the performance of these assets. In addition, the PUB,
Indian and Northern Affairs Canada (INAC), MKO, the Government of Manitoba,
and other stakeholders have expressed interest in reducing or eliminating the
use of diesel for power generation at these sites and in reducing the cost of
service in off-grid communities.
The scope of this preliminary analysis includes the following;
•
•
•
•

Identification of potential non-fossil fuel burning centralized power
generation technologies that may be used to either reduce or eliminate
continued diesel generation in the community of Shamattawa
Connection to the transmission grid
Analysis of the environmental effects, social effects, and costs associated
with potential alternative power generation resources
Identification and analysis of resource options that provide 200 amp
service

The scope of this analysis does not include;
•
•
•
•
•
•

Analysis of distributed power generation options, such as solar panels
Analysis of demand side management opportunities available to the
community as these were assumed to affect all potential supply options
equally
Analysis of combined heat and power applications
Detailed analysis of home heating options and associated costs available
to individual residences and businesses
Analysis of the costs that individual residences and business may incur to
upgrade to 200 amp service
Soil remediation costs. Only diesel site decommissioning costs were
considered

These analyses are preliminary in nature and are intended to provide only
comparative indications of the attractiveness of the supply options relative to
continued operation of the diesel generating station. Should one or more of the
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options be selected as potential candidates for further consideration, more
rigorous environmental, socioeconomic, and economic evaluations will be
required for decision-making purposes.

2

2.0 Technical & Environmental Screening of Potential
Supply Options
Potential supply options were restricted to those that either reduce or eliminate
the use of diesel-fired generation. The options that met this objective were then
assessed on the basis of the following 5 parameters in order to identify those
options that are appropriate for this application;
•
•
•
•
•

State of Technological Development – is the technology commercially
available and proven?
Reliability & Maintainability – will the option perform reliably in severe cold
weather conditions and can the option be maintained in a remote location
with limited road access?
Dispatchability – can the option be dispatched to meet demand?
Fuel Supply – what are the fuel supply availability, transportation, storage,
and handling issues associated with the option?
Environmental Effects – what are the major environmental effects on land,
air, and water associated with the option?

Appendix A provides a summary of the results of the technical and environmental
screening exercise. The options selected for preliminary analysis based on this
exercise are as follows;
•

•

Option 1 – Augmenting Diesel Generation with Wind Power. This option
will reduce diesel generation. Replacement is not feasible because wind
is not dispatchable and must therefore be used in combination with other
sources of dispatchable power. This analysis assumes that wind will be
used in combination with the existing diesel generators to ensure a
continuous, reliable supply of power.
Option 2 – Connection to the Transmission Grid. This option has the
ability to completely eliminate the requirement for diesel generation at
Shamattawa.
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The option of supplying 200 Amp service with diesel generators was considered
but was screened out. The main driver for increasing service from 60 Amps to
200 Amps in the community of Shamattawa is the use of electricity for residential
space heating. However, using diesel to heat a home directly with a liquid fuel
furnace is approximately 1.9 to 2.8 times more efficient than using diesel to
generate electricity which is then used to heat a home with resistive heaters.
Therefore, the use of diesel generators to supply 200 Amp service to supply
additional electricity for residential space heating would result in a significant
increase in diesel consumption and associated emissions relative to 60 Amp
operation. This option was therefore screened out for further evaluation as it
does not meet the objective of reducing or eliminating the use of diesel-fired
generation.
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3.0 Preliminary Analysis of Selected Supply Options
The two supply options were evaluated on the basis of their environmental,
social, and cost characteristics relative to continued operation of the diesel
generating station at Shamattawa. In addition, the climate change implications of
the options are discussed.
The existing diesel generating station in Shamattawa is assumed to continue
normal operation until each option is fully installed and operational. Given the
varying construction and regulatory lead times associated with the options, the
assumed in service dates may be delayed based on the timing of a decision to
commit to a particular option.
The economic analyses of the options are presented in terms of the net present
value of each option relative to continued operation of the diesel station and in
terms of “break-even” fuel price. The break-even fuel price represents the fuel
price at which the cost of continued operation of the diesel station is equivalent to
the estimated cost of the option under evaluation, resulting in a net present value
of zero.
Manitoba Hydro's intention is to share this screening study with the community,
their representatives and INAC for their review, comment and further discussion.
As Manitoba Hydro's policy with respect to service extension is that the customer
or customer group requesting or benefiting from the provision of service must pay
for the service, discussions regarding funding and commitments must be in place
prior to progressing to the next stage of detailed evaluation and design.

3.1 Current State – Continued Operation of Diesel Generating
Stations
3.1.1 Overview of Option
The diesel generating station at Shamattawa includes three 1015 kW units for a
station total capacity of 3,045 kW. Additional reciprocating diesel generating
units will be added at the station to meet increases in electrical demand over
time.
The diesel generators installed at the station have thermal efficiencies of
approximately 34% which is on par with current reciprocating diesel engine
technology. Future improvements in diesel engine technology may provide
opportunity to install more thermally efficient units as existing units reach the end
of their service lives, but thermal efficiency improvements are not currently
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anticipated to be significant as diesel engine technology is mature with little
significant research and development taking place.
Potential soil remediation costs associated with past, present, or future operation
of the diesel site have not been included in this analysis.

3.1.2 Environmental Effects
Local Air Quality Effects – operation of diesel generators results in emissions of
NOx, SOx, CO, CO2, fine particulate matter, and unburned hydrocarbons (UHC).
In addition, diesel generators produce constant process noise.
Terrestrial Effects – operation of diesel generators requires land use for the
generating station, the fuel storage tank farm, access roads to the station and
tank farm, and the transmission lines from the station. Diesel fuel spill potential
is associated with the operation of the fuel storage facility and associated piping
which can result in soil, surface, and ground water contamination. There is also
spill potential associated with fuel transportation.
Aquatic Effects – operation of diesel generators does not require water
withdrawal and involves no liquid effluent streams. The greatest risk to aquatic
life occurs during the diesel truck haul over the winter road system and the ever
present potential of vehicle and load loss due to bad ice conditions.

3.1.3 Climate Change Implications
Over the study period from 2007 to 2042, CO2 emissions associated with
operation of the Shamattawa diesel generating station will total approximately
0.22 megatonnes based on Manitoba Hydro’s 2006 load forecasts. This is
equivalent to 32,000 vehicles operating normally for one year. This translates to
an annual average of 6,400 tonnes, which is equivalent to 910 vehicles operating
normally for one year, or approximately 0.032% of Manitoba’s total annual GHG
emissions.
One of the potential effects of climate change is increased and more extreme
ambient temperature variability. This poses fuel transportation risk due to
potential decreases in the duration of the winter road season. In addition,
potential challenges to maintaining adequate on site fuel supplies will be
associated with increased and more extreme temperature variability.
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3.1.4 Socioeconomic Benefits
One plant operator is employed in the community and maintenance activities
provide contract employment to local residents. In addition, the community
receives an economic benefit of approximately $0.03/L from the diesel fuel that is
consumed for power generation.

3.1.5 Cost Analysis
The present value cost of continued operation of the diesel generating station at
Shamattawa was calculated over 35 years (2007 to 2042) using a real discount
rate of 6%. Since the delivered cost of diesel fuel is the dominant cost
associated with the operation of diesel generators, the economic analyses were
performed using Manitoba Hydro’s 2006 delivered diesel fuel price forecasts for
the community (with delivered prices that vary from year to year) and at various
constant annual fuel prices in order to determine the sensitivity of the results to
fuel price. The delivered fuel price forecasts differ for each community due to
differences in transportation costs. Costs associated with air emissions have not
been included in these analyses. Table 1 provides the results of the present
value cost analysis for Shamattawa.

Table 1 – Present Value Cost of Continued Diesel Generation at
Shamattawa
Shamattawa
(PV,2006
$CDN)

Delivered Fuel
Price
($/Litre)
MH 2006
Shamattawa Price
Forecast
$0.70
$0.80
$0. 90
$1.00
$1.10

$40,780,000
$32,510,000
$35,940,000
$39,370,000
$42,800,000
$46,230,000

The average annual delivered fuel prices associated with Manitoba Hydro’s 2006
price forecasts are $0.95 per Litre at Shamattawa.
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3.2 Option 1 – Augmenting Diesel Generation with Wind Power
3.2.1 Overview of Option
Wind generation is not dispatchable to meet demand and therefore must be used
in combination with the existing diesel generators at Shamattawa to ensure a
continuous, reliable supply of power to the community. This option will decrease,
but will not eliminate the use of diesel generation. In addition, since this option
works in combination with the existing diesel generators, the community would
continue to be provided with 60 Amp service.
In order to determine the feasibility of installing wind generation in combination
with existing diesel generators, Manitoba Hydro retained Global Energy
Concepts, LLC (GEC) in 2006 to conduct preliminary feasibility studies for the
communities of Brochet, Lac Brochet, Tadoule Lake, and Shamattawa. The
recommendations and results of GEC’s study formed the basis of Manitoba
Hydro’s preliminary analysis of the use of wind power in Shamattawa.
Since no site-specific wind resource data were available, GEC utilized data from
the Canadian Wind Energy Atlas and Environment Canada to estimate the wind
resource potential for Shamattawa. Site-specific wind data will be required if this
option is selected for more detailed analysis. While a wind monitoring program
has been implemented, the data has not yet been made available to Manitoba
Hydro.
GEC recommends that wind energy installations in the off-grid communities be
initially limited to 20% of annual energy demand (20% penetration) until sufficient
operating experience is gained with the operation of wind-diesel systems.
Alaskan communities that operate wind-diesel systems have found this level of
penetration compatible with existing diesel generators without requiring costly
and sophisticated controls and voltage stability equipment. For these reasons,
Manitoba Hydro based its analysis of the wind-diesel option on a penetration
level of 20% in the community.
It must be noted that the annual wind energy assumed in this evaluation is now
considered optimistic for a low-penetration option. The 20% annual energy
assumption was made based on information available at the time. The level of
achievable instantaneous capacity penetration is another limiting factor that will
need to be investigated and addressed if this option is identified for further study.
Manitoba Hydro is currently evaluating potential wind penetration levels further
for the remote diesel communities based on both instantaneous capacity and
annual energy penetration criteria. Should these evaluations indicate that
achievable penetration levels are lower than those assumed in this study, the

8

resulting reductions in diesel generation are expected to result in reduced
economic benefits for the wind/diesel option.
The wind turbine assumed in this analysis is the Fuhrländer FL250. This is a 250
kW wind turbine with a tower height of 42 m that can operate in ambient
temperatures as low as -40°C. Fuhrländer is designing a tilt-up tower for this
model which does not require a crane for erection. Since the tower design is not
commercially available, GEC estimated the capital cost of the unit based on the
use of custom-designed towers. The capital cost estimate has a range of
uncertainty of -10% to +30%. For this analysis, Manitoba Hydro assumed the
GEC capital cost estimate plus 15% to account for transmission equipment and
the construction of access roads to the wind turbines.
Wind turbines would be located at the site to operate in combination with the
existing diesel generators. Wind turbines would be added as energy demand
grows to maintain the 20% penetration target. At Shamattawa, turbines are
assumed to be installed as follows; four turbines in 2013, a fifth turbine in 2020, a
sixth turbine in 2027, and a seventh turbine in 2035.
An additional 425kW diesel generator was assumed to be installed in 2013,
which was recommended by GEC to better compensate for the fluctuations in
wind generation and times of low load and high wind generation. The larger
generators currently in Shamattawa would not operate as efficiently while
responding to output changes, or under low load and high wind generation
conditions.
It is anticipated that this option would not require an Environment Act Licence or
Federal screening and would be subject only to Provincial review which would
require a maximum of one year to complete.

3.2.2 Incremental Environmental Effects
Local Air Quality Effects – this option will result in a net reduction in emissions of
NOx, SOx, CO, CO2, fine particulate matter, and UHC. associated with diesel
generation. Since a penetration level of 20% is assumed in this analysis, it can
reasonably be assumed that a similar annual decrease in these emissions would
be associated with this option.
Terrestrial Effects – this option will result in a net increase in the land use
associated with power generation as additional land will be required for the
erection of wind turbines, access roads to the turbines, and transmission lines
from the turbines. Construction phase terrestrial effects are expected to be
minimal.
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Although recent studies have shown that wind turbine effects on birds are
decreasing, there is still the potential for bird strikes. To minimize potential
adverse impacts siting of wind turbines should be outside the main bird migration
routes. There are no known bird species at risk as defined by the federal
Species at Risk Act or the provincial Manitoba Endangered Species Act in the
project area. Noise caused by movement of the blades can also cause
disruption to wildlife.
Aquatic Effects – this option will result in no change to the aquatic effects
associated with diesel generation. Construction phase aquatic effects are
expected to be minimal.

3.2.3 Incremental Climate Change Implications
This option will result in a 20% reduction of GHG emissions relative to continued
diesel-only power generation. CO2 emissions over the study period are
estimated to be 0.177 megatonnes at Shamattawa, equivalent to 25,000 vehicles
operating normally for one year.
By reducing diesel fuel requirements, this option will decrease GHG emissions
associated with fuel transportation and decrease the fuel transportation risk and
fuel supply challenges associated with diesel power generation.

3.2.4 Incremental Socioeconomic Benefits
With duration of construction anticipated to be no more than 6 months, limited
incremental opportunities for training and employment exist for this option.
Operational responsibilities would be assumed by the existing diesel operator in
the community. Infrequent service requiring specialized skills would be
outsourced beyond the community because the volume of work would not be
sufficient to maintain local proficiency.
There is some potential for short term direct business opportunities from this
option, such as the transport of towers, blades and turbines; provision of project
infrastructure; and erection of towers, and as with training and employment, the
duration of opportunities is likely limited to construction. Existing capacity within
the community is limited. Partnership with experienced companies would likely
be required.
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3.2.5 Incremental Economic Analysis
The net present value of augmenting diesel generation with wind power relative
to status quo continued diesel generator operation was calculated over 35 years
(2007 to 2042) using a real discount rate of 6% and assuming an annual wind
power penetration ratio of 20%. Since the delivered cost of diesel fuel is the
dominant cost associated with the operation of diesel generators, the economic
analyses were performed using Manitoba Hydro’s 2006 delivered diesel fuel
price forecast (with an annual forecast price which varies from year to year) and
at various constant annual fuel prices in order to determine the sensitivity of the
results to fuel price and to determine the break-even fuel price for the options.
Due to regulatory uncertainty, these analyses do not include a cost for CO2
emissions. Table 2 provides the results of the economic analysis for
Shamattawa.
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Table 2 – NPV of Augmenting Diesel Generation with Wind Power in
Shamattawa Relative to Continued Diesel Generation
(NPV at 6% real discount rate, 35 year study period, 2006 $CDN)

Delivered
Fuel Price
($/Litre)
MH 2006
Shamattawa Price
Forecast
$0.60
$0.70
$0.705
$0.80
$0.90
$1.00
$1.10

Shamattawa
(NPV,2006 $CDN)
$1,440,000

-$660,000
-$30,000
$0
$590,000
$1,210,000
$1,840,000
$2,460,000

The break-even delivered fuel price for this option is $0.705 per Litre for
Shamattawa. The average annual delivered fuel price associated with Manitoba
Hydro’s 2006 price forecasts are $0.95 per Litre at Shamattawa.
Based on Manitoba Hydro’s forecast prices and approximate wind resource
information, augmenting diesel generation with wind power in Shamattawa is
slightly better than a break-even option. That is, the reduction in diesel fuel cost
is greater than the capital and operating costs that would be incurred to install
wind generation.
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3.2.6 Summary
Table 3 summarizes the preliminary analysis of augmenting diesel generation
with wind power for Shamattawa.
Table 3 – Summary of Option 1 – Wind Power
Performance Relative
to Continued Diesel
Operation

Aspect
Reliance on Diesel Power
Local Air Quality Effects
Terrestrial Effects
Aquatic Effects
Socioeconomic Benefits
Climate Change Implications

NPV @ Forecast Fuel Prices
Break-Even Fuel Price
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Minor Reduction
Minor Reduction
Minor increase
No change
Minimal
GHG reduction,
Decreased
transportation risk
$1,440,000
$0.705 per Litre

3.3 Option 2 – Connection to the Transmission Grid
3.3.1 Overview of Option
This option will eliminate the use of diesel generation in the community of
Shamattawa. In addition, this option would result in an upgrade of the service in
the community from 60 Amp to 200 Amp.
Estimates for constructing and operating transmission service for Shamattawa
were provided by Manitoba Hydro’s Transmission & Distribution System Planning
department in late 2005. These estimates are preliminary and carry a range of
uncertainty of +/-50%. Should this option be selected for further analysis in the
future, more accurate cost estimates are required.
Connection to the transmission grid would originate at Radisson Station to
Shamattawa.
The assumed in service date for this option is 2013. This option includes the
following major items;
•
•
•
•

Upgrades to the existing Radisson Station Terminal transmission and
protection equipment
170 km of 138 kV transmission line from Radisson Station to Shamattawa
Distribution system upgrades in Shamattawa
Decommissioning of the diesel site

Only the costs associated with upgrading the distribution system from 60 amp to
200 amp service were included in this analysis. Costs associated with upgrading
individual residences and business to accept 200 amp service have not been
included.
Since this option will allow increased use of electrical services relative to the
existing 60 Amp service, such as space heating, Manitoba Hydro’s 200 Amp
service load forecast was utilized in the economic analysis. This forecast
assumes greater demand than that assumed in the 60 Amp forecast that is used
in the analysis of Option 1.
The Shamattawa Diesel Generating Station was commissioned in 2003, so it is
assumed that there is remaining salvage value in the diesel generators at the
time they would be decommissioned after the community is grid connected. This
salvage value has been included in the analysis.
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It is anticipated that this option would require an Environment Act Licence and
Federal screening which would require a minimum of two years to complete.

3.3.2 Incremental Environmental Effects
Local Air Quality Effects – this option will eliminate diesel generation thereby
eliminating noise and emissions of NOx, SOx, CO, CO2, fine particulate matter,
and UHC associated with diesel generation
Terrestrial Effects – this option will eliminate the diesel fuel spill potential
associated with operation of fuel storage facilities. However, this option will
result in a significant increase in land use as compared to the existing diesel
generating station. The construction of the transmission line will result in 170 km
of linear development. To a lesser degree, similar effects will be associated with
ongoing line maintenance activities.
Environmental effects associated with linear developments are dealt with through
proper route selection and mitigation techniques. Residual environmental
impacts are not significant and are manageable. During the construction phase,
there will be emissions and spill potential associated with the operation of heavy
construction equipment. These impacts can also be mitigated through effective
management/response programs and staff training.
Aquatic Effects – the transmission option will eliminate the diesel fuel spill
potential associated with fuel storage facility operation. However, there is spill
potential associated with ongoing line maintenance activities.
During the construction phase, there will be spill potential associated with the
operation of heavy construction equipment and the potential for disruption of
riparian zones at water crossings. These impacts can be mitigated through
effective management/response programs and staff training.

3.3.3 Incremental Climate Change Implications
This option will eliminate the local GHG emissions associated with diesel power
generation. Due to the fact that the community would be supplied by hydro
energy that may have otherwise been exported to the US, there may be no net
global reduction in GHG emissions associated with this option since there may
be an increase in GHG emissions in the US if increased dispatch of thermal units
is required to compensate for reduced imports of hydro power. On a global
scale, any change in GHG emissions associated with grid connection would be
minimal, although a point source of emissions would be eliminated.
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This option will also eliminate the fuel transportation risk and fuel supply
challenges associated with diesel power generation.

3.3.4 Incremental Socioeconomic Benefits
The construction period associated with grid connection is approximately 1 to 2
years and would provide various skilled and unskilled employment opportunities
that potentially could be filled by community residents. Incremental operational
employment associated with a transmission line would be minimal.
The 200 amp option assumes that conversion of residences and businesses to
accept 200 amp service is the burden of customers and creates temporary
demand for electrical trade opportunities.
Grid connecting the community would also result in the loss of the local diesel
station operator as an employment opportunity.

3.3.5 Incremental Economic Analysis
The net present value of connecting Shamattawa to the transmission grid relative
to status quo continued diesel generator operation was calculated over 35 years
(2007 to 2042) using a real discount rate of 6%. Since the delivered cost of
diesel fuel is the dominant cost associated with the operation of diesel
generators, the economic analysis was performed using Manitoba Hydro’s 2006
delivered diesel fuel price forecast (with an annual forecast price which varies
from year to year) and at various constant annual average fuel prices in order to
determine the sensitivity of the results to fuel price and to determine the breakeven fuel price for the option.
Based on Manitoba Hydro’s 200 amp combined load forecasts for the
community, the present value marginal energy cost to supply the community from
the grid is estimated to be $9,560,000 over the study period assuming a marginal
energy cost of $0.056/kWh. However, since this option would see the community
absorbed into the general rate base and eliminate the existing “islanded” cost
recovery structure, the incremental NPV of the transmission option was
determined with and without the marginal cost of energy to allow comparisons to
the “islanded” options with and without consideration of this cost. Table 4
provides the results of the economic analysis excluding the marginal cost of
energy and Table 5 provides the results including the marginal cost of energy.
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Table 4 – NPV of Connecting Shamattawa to the Transmission Grid Relative
to Continued Diesel Generation
Excluding Marginal Cost of Energy
(NPV at 6% real discount rate, 35 year study period, 2006 $CDN)

Delivered
Fuel Price
($/Litre)
MH 2006 Forecast
$0.80
$0.90
$1.00
$1.10
$1.20
$1.30
$1.40

Grid Connection
(NPV,2006 $CDN)
-$11,940,000
-$15,460,000
-$12,880,000
-$10,300,000
-$7,730,000
-$5,150,000
-$2,570,000
$0

Table 5 – NPV of Connecting Shamattawa to the Transmission Grid Relative
to Continued Diesel Generation
Including Marginal Cost of Energy
(NPV at 6% real discount rate, 35 year study period, 2006 $CDN)

Delivered
Fuel Price
($/Litre)
MH 2006 Forecast
$0.80
$0.90
$1.00
$1.10
$1.20
$1.30
$1.40
$1.50
$1.60
$1.70
$1.771

Grid Connection
(NPV,2006 $CDN)
-$21,500,000
-$25,020,000
-$22,440,000
-$19,860,000
-$17,290,000
-$14,710,000
-$12,130,000
-$9,550,000
-$6,980,000
-$4,400,000
-$1,820,000
$0

The break-even delivered fuel price for this option is $1.40 per Litre excluding the
marginal cost of energy and $1.771 per Litre when the marginal cost of energy is
included.
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On the basis of Manitoba Hydro’s 2006 fuel price forecast, this option is a net
cost relative to continued operation of the diesel generating station at
Shamattawa.

3.3.6 Summary
Table 6 summarizes the preliminary analysis of connection to the transmission
grid.

Table 6 – Summary of Option 2 – Connection to the Transmission Grid

Aspect
Reliance on Diesel Power
Local Air Quality Effects
Terrestrial Effects
Aquatic Effects

Socioeconomic Benefits

Climate Change Implications

NPV @ Forecast Fuel Prices
Excluding marginal energy cost
Break-Even Fuel Price
Excluding marginal energy cost
NPV @ Forecast Fuel Prices
Including marginal energy cost
Break-Even Fuel Price
Including marginal energy cost
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Performance Relative
to Continued Diesel
Operation
Eliminate
Eliminated
Significant Increase
Significant decrease as
it eliminates the
potential for diesel fuel
spills.
Minimal
Eliminates local GHG
emissions & fuel
transportation risk. May
not result in near term
global GHG emissions
-$11,940,000
$1.40 per Litre
-$21,500,000
$1.771 per Litre

4.0 Home Heating Cost Implications of 200 Amp Service
Option
Supply options which offer the potential to upgrade from 60A to 200A service
create the opportunity for residential customers to convert from current heating
systems which use fuel oil to electric baseboard heating systems. The average
annual energy requirement for residential heat per household for Shamattawa is
estimated to be 22,000 kWh (compared to 15,000 to 16,000 kWh in southern
Manitoba). The fuel cost, at current prices, to meet this heat load with oil and
electric heating systems are shown in Table 7 below. These values do not
include operating and maintenance or heating system conversion costs.

Table 7 – Estimated 2006 Annual Residential Heating Fuel Costs
(2006 $CDN)
Fuel

Heating System

Oil
Vented Space Heater
Oil
Forced Air Furnace
Electric
Baseboard

Efficiency

Average Annual Cost
per Household

60%
60 to 89%
95%

$3,700
$3,700 to $2,500
$1,300
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Appendix A - Technical & Environmental Screening of
Potential Supply Options
A screening exercise was utilized to identify potential options for preliminary
analysis. This appendix provides an explanation of the screening criteria and the
results of the screening exercise.
Potential supply options were restricted to those that either reduce or eliminate
the use of diesel-fired generation. Therefore, options such as small simple cycle
aeroderivative gas turbine generators, which would have to burn diesel fuel in a
remote location, were not considered as they do not meet this objective.
The option of upgrading the existing diesel generators to supply 200 Amp service
was considered. The main driver for upgrading the service in the community
from 60 Amps to 200 Amps is the use of electricity for residential space heating.
If electricity for residential heating is supplied by diesel generators, the efficiency
of the conversion of diesel energy to electricity is approximately 34% and the
conversion efficiency of electricity to heat is approximately 95% for a total dieselto-heat conversion efficiency of 34% X 95% = 32%. If diesel fuel is burned
directly to provide heat for a residence, the diesel-to-heat conversion efficiency is
in the range of 60% to 89% depending on the type of liquid fuel furnace that is
used. Therefore, for the purpose of residential heating, burning diesel directly to
produce heat is 1.9 to 2.8 times more efficient than burning diesel to produce
electricity which is then used to produce heat. The use of diesel generators to
supply 200 Amp service would therefore result in a significant increase in diesel
consumption and associated emissions relative to 60 Amp operation and this
option was therefore screened out for further evaluation as it does not meet the
objective of reducing or eliminating the use of diesel-fired generation in
Shamattawa.
Once options such as these are eliminated, there are still many potential supply
options that meet the simple criterion of reducing or eliminating diesel-fired
generation. In order to determine the options that merit further study for this
application, a technical and environmental screening exercise was conducted.
This Appendix summarizes the screening exercise.
Supply options that met the objective of either reducing or eliminating diesel
generation were then assessed on the basis of 5 parameters relative to existing
diesel-fired generators;
•
•

State of Technological Development – Is the technology commercially
available and proven? The existing diesel generators are a proven,
mature technology.
Reliability & Maintainability – Will the option perform reliably in severe cold
weather conditions and can the option be maintained in a remote location?
A-1

•
•

•

From Manitoba Hydro’s perspective, one of the primary considerations in
evaluating power supply options for remote communities is reliability.
Reciprocating diesel generating units have historically been chosen to
supply remote, off-grid communities because of their proven high reliability
and simple maintenance requirements relative to more complex thermal
generation options such as steam turbine plants. For this reason,
alternative supply options were evaluated relative to the performance of
diesel generators to ensure that any new supply option chosen for
analysis would not compromise the reliability of service in these remote
communities.
Dispatchability – Can the option be dispatched to meet demand? The
existing diesel generators can be dispatched to meet changes in demand
as required.
Environmental Effects – What are the major environmental effects
associated with the option? The existing diesel generators produce
emissions of NOx, SOx, CO, CO2, fine particulate matter, and unburned
hydrocarbons (UHC). Aquatic effects include groundwater contamination
due to fuel spills and the risk of spills during fuel transportation over winter
roads.
Fuel Supply – What are the fuel supply availability, transportation, storage,
and handling issues associated with the option? The existing diesel
generators have certainty of fuel supply availability, but significant
transportation challenges associated with use of winter roads and spill and
soil contamination risks associated with fuel storage and handling.

Options with equivalent or superior performance over these five parameters
relative to the existing diesel generators were selected for further analysis.

The results of the technical and environmental screening exercise are presented
in Table A1 below.
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Table A1 – Technical & Environmental Screening Results
Option

Solar
Photovoltaics

Hydrogen
Based
Thermal
Generation
(reciprocating
gensets fired
with
hydrogen)

Biomass
Based
Thermal
Generation
(boiler and
steam turbine
for power
generation)

Wind
Generation

State of
Technological
Development
Commercially
available,
mature.
However, not
yet considered
practical for
large scale
applications.

Research &
Development

Commercially
available,
immature.

Commercially
available,
mature.

Reliability &
Maintainability

Dispatchability

Unproven in
these service
conditions

Not
dispatchable.
Must be used in
combination
with a
dispatchable
supply option.

Unproven, but
assumed to be
similar to
existing diesel
gensets
(~95% plant
availability)

Reliability
assumed to be
similar to coal
fired generation
(~85% plant
availability).
Significant
challenges
associated with
ensuring
adequate on
site technical
expertise, part
supply, and
support staff.
Significant
challenges
associated with
access to OEM
and contract
expertise.

see GEC report
for Alaska
experience

Environmental
Effects

Fuel Supply

Acceptable?

Not applicable

No

Significant
challenges
associated
with fuel
supply,
transportation,
storage, and
handling.

No

Dispatchable

Terrestrial
medium footprint,
land use required for
storage of ash
Air Quality
emissions of NOx ,
SOx, and particulate
matter, but assumed
to be CO2 neutral
Aquatics
water withdrawal for
process steam and
cooling, potential
liquid effluent
depending on ash
handling process,
possible
groundwater
contamination risk
and risk of spills
during fuel
transportation
Noise
constant process
noise.

Uncertainty
associated
with supply
availability.
Backup fuel
supply, such
as diesel
would be
required to
ensure
adequate
supply is
available at all
times.
Significant
transportation
challenges
associated
with use of
winter roads,
significant
storage and
handling
challenges in
extreme cold
service
conditions.

No

Not
dispatchable.
Must be used in
combination
with a
dispatchable
supply option.

Terrestrial
medium footprint,
potential for bird
strikes and
disruption to wildlife
due to noise
Air Quality
N/A
Aquatics
N/A
Noise
Minor process noise

Unknown.
Wind resource
data required.

Yes

Dispatchable
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Terrestrial
large footprint
Air Quality
N/A
Aquatics
N/A
Noise
N/A
Terrestrial
small footprint
Air Quality
not significant
Aquatics
not significant
Noise
constant process
noise

Table A1 (con’t) – Technical & Environmental Screening Results

Option

Small Hydro
Generation

Connection
to
Transmission
Grid

Existing
Diesel
Generators

State of
Technological
Development

Reliability &
Maintainability

Commercially
available,
mature

~95% Plant
availability,
proven
maintainability
in these service
conditions,
reliability could
be subject to
stream flows
and water
levels

Dispatchable

Commercially
available,
mature

~95%
availability,
proven
maintainability
in these service
conditions

Dispatchable

Commercially
available,
mature

~95% Plant
availability ,
proven
maintainability
in these service
conditions

Dispatchability

Dispatchable
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Environmental
Effects
Terrestrial
large footprint
Air Quality
N/A
Aquatics
oil spill potential,
turbidity potential,
fish effects
Noise
constant process
noise
Terrestrial
large footprint
Air Quality
N/A
Aquatics
N/A
Noise
N/A
Terrestrial
small footprint
Air Quality
emissions of NOx,
SOx, CO, CO2,
fine particulate
matter, and
unburned
hydrocarbons
(UHC)
Aquatics
no water
withdrawal or
effluent streams,
possible
groundwater
contamination
risk, risk of spills
during fuel
transportation
Noise
constant process
noise.

Fuel Supply

Acceptable?

Minimal water
storage, supply
subject to local
stream flows
and levels.
Dependent on
site
identification
and selection,
and potential
design

No

Not applicable

Yes

Good supply
availability,
significant
transportation
challenges
associated with
use of winter
roads, spill and
soil
contamination
risks with
storage and
handling.

N/A

Based on the screening exercise, the following options were excluded from
further consideration;
•

•

•

•

Solar photovoltaics – this option was excluded because it is not yet
considered practical for large scale applications, has unproven reliability
and maintainability in extreme cold weather service conditions, and is not
dispatchable. The current technology has a very low annual capacity
factor (~8%). This would pose significant challenges to integrating this
technology with the existing diesel generators while ensuring reliability of
service. However, this option could be considered as a possible option for
individuals to reduce residential electricity demand.
Hydrogen-Based Thermal Generation – this option was excluded because
it is still in the R&D phase of technological development and has
significant uncertainty and challenges associated with the supply,
transportation, storage, and handling of hydrogen in severe service
applications.
Biomass-Based Thermal Generation – this option was excluded on the
basis of its greater air and aquatic effects relative to existing diesel
generation, the significant challenges associated with the handling and
storage of ash, and the significant maintenance challenges associated
with operating a steam power plant in a remote location without yearround road access. Fuel supply is also a concern as there is not a
sustainable local feedstock available, and there are significant challenges
associated with long distance fuel transportation, long term storage, and
fuel handling. However, the use of biomass fuel could be considered as a
possible option to replace fuel oil for home heating.
Small Hydro Generation – The small hydro development option has been
screened out of this study due to a number of issues including: the need to
identify an appropriate site for small hydro applications, limited local
hydrometric data, the need for a feasible station design and associated
cost estimates, limited water storage, unknown environmental impacts,
reliability, minimal long term employment opportunities, and the Heritage
River designation of the Hayes River. These issues need to be
considered and resolved before small hydro development can be
evaluated as an option for this community. This is not to say that the
option will never be explored, but with these issues remaining an
adequate evaluation cannot be performed.
Although there are two sites within approximately 50km previously
identified by Manitoba Hydro as having hydroelectric development
potential, that potential was for large scale developments, and may not be
suitable sites for small hydro development. Further study would be
required to determine the adequacy of these sites for small hydro
development. Table A2 below provides a summary of these sites:
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Table A2 - Previously Identified Hydro Development Sites
Site Name
Head (m) Potential Capacity (MW)
Rabbit Track River
12
68
Red Mud Rapids
15
69

Limited local hydrometric data is a significant reason why small hydro
options have been excluded from study at this time. With the information
currently available it is difficult to determine the potential for small hydro
development, or to determine if local stream flows would be able to
reliably supply the required dependable energy to the community well into
the future.
In addition to stream flow data, water levels associated with the stream
flows would be required to determine the developable head to provide
dependable energy. High water levels associated with higher stream flow
cases would also be required, as these levels could potentially wash out
the tail water of a small hydro site if not properly designed, reducing the
working head of the station, and diminishing generation capacity. This
also could jeopardize the reliability of power supply to the community.
As a proxy for developable head requirements, data available from the
Environment Canada HYDAT database for the nearest hydrometric
measurement station to the community on the Gods River, near
Shamattawa (site 04AD002), was evaluated for dependable supply.
Records from this site are available from 1968 to 2006, during which the
minimum monthly mean discharge recorded was 79.8m3/s, and there was
limited water level data available to determine any substantial range of
flow depths at this site. Table A3 shows the estimated development head
required under minimum stream flow conditions to serve the forecast
community energy and capacity requirements at 60 and 200 Amp service
at the end of the study period. These values were calculated assuming
88% hydraulic efficiency, and assuming 100% of minimum recorded
stream flow is available for generation.
Table A3 - Development Head Requirements for 2042
Forecast Requirements
Service
Energy (MWh) Head (m) Capacity (kW) Head (m)
60 Amp
14786
2.4
3293
4.8
200 Amp
21651
3.6
5841
8.5
If adequate hydrometric data were available for a potential development
site, a station design that could serve the community needs well into the
future is required, to ensure that the plant would minimally disrupt the local
environment, allow for fish passage, and not inhibit traditional and
recreational access through the area. Acceptable levels for these design
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parameters and others would also need to be established for design
purposes. Once a design is established, cost estimates could be
generated and analysis could be performed to determine the economic
feasibility of the proposal. This also serves as a reason why small hydro
development was not included in the supply options study at this time.
One important consideration for design that would need to be addressed
is water storage. With a small hydro installation, it is likely that there
would be only short term storage available with the weir design in order to
minimize flow disruption, environmental impact, or traditional and
recreational access. In terms of reliable energy supply, this leaves the
community vulnerable to long term water shortages.
Small hydro development could also create a significant environmental
impact depending on the channel geometry and hydraulic characteristics
of a potential site, as well as the characteristics upstream and downstream
of the site. In addition to station design work, studies of the potential
impacts to the area would need to be completed if this option is to be
realistically explored in the future.
During the evaluation of small hydro options for the Brochet and Lac
Brochet study, the issues of reliability, limited socioeconomic benefit, and
larger potential environmental impact incremental to existing diesel
generation became evident. Reliability concerns would require
maintaining the diesel generation facility to provide back-up generation for
major unplanned outages, insufficient stream flows, and would be required
for peak load service when community demand exceeds hydroelectric
development potential at the station. Although community demand growth
could be addressed by developing additional sites, if multiple sites exist,
this raises the issue of excessive development and disruption to the
natural environment. While reliability would be a concern under 60 Amp
service, these concerns would be amplified under a 200 Amp service
scenario.
The Brochet and Lac Brochet study also revealed that the potential
employment opportunities outside of the construction period would likely
be limited for a small hydro station. The diesel operator’s position would
still remain as the diesel generators would need to be maintained for
reliability in the situations mentioned above.
On a purely economic basis, the small hydro option would be most
advisably pursued for a 200 Amp supply option, due to the fact that the
capital investment required would likely be a small increment compared to
the cost of developing a station for 60 Amp service. However, it would also
require an increased amount of diesel fired generation to be installed and
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maintained for reliability in the potential situations where diesel generation
would still be needed as outlined above.
As discussed above, a small hydro site to serve Shamattawa would likely
be proposed on the Gods River, a major tributary of the Hayes River. The
Hayes River is a Canadian Heritage River that was designated in 2006 in
recognition of its outstanding natural heritage, human heritage and
recreational values. In the Management Plan for the Hayes River one of
the management intents indicates water flows on the Hayes River will
remain unaltered by human caused activities and, in particular,
impoundments and diversions. As such, there would be sensitivities to
proposing small hydro development on a river that is connected to and
could affect a heritage river.
The options that were selected for further analysis are as follows;
•

•

Augmenting Diesel Generation with Wind Power. This option can only
reduce, not eliminate, diesel generation because it is not dispatchable and
must therefore be used in combination with existing diesel generators to
ensure a continuous, reliable supply of power.
Connection to the Transmission Grid. This option has the ability to
completely eliminate diesel generation at Shamattawa.
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Appendix B - Summary of Assumptions
General Assumptions
•
•
•
•
•

6% real discount rate
2007 to 2042 study period (35 years)
all costs in constant 2006 $CDN
2006 Manitoba Hydro 20 year delivered diesel price forecast for fiscal
years 2006 to 2026. For the period beyond the forecast, 2027 to 2042,
prices were held constant at their 2026 forecast values.
2.73 tonnes of CO2 are produced for each tonne of diesel burned

Load Forecast Growth Assumptions
Shamattawa
• 156 residential customers in 2007
o residential growth of 2 houses per year assumed for both 60 amp
and 200 amp service
• 45 general service customers in 2007
o general service growth of 1 customer per year assumed for both 60
amp and 200 amp service
These assumptions apply to Manitoba Hydro’s 2007 20 year load forecasts for 60
amp and 200 amp service (2007 to 2027). For the period beyond the forecast,
2028 to 2042, load growth of 2% per year was assumed for 60 amp service and
load growth of 1% per year was assumed for 200 amp service. These
percentage growth assumptions are based on average growth rates during the
2007 to 2027 forecast period.
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Existing Diesel Generating Station Assumptions
Diesel Generator Replacement Cost
• $594 per kW, includes switchgear and installation
• based on Nov 2004 AMD Reciprocating Engine Power Services Process
Review Final Report, AMD report no. AMD 2004-02
New Diesel Generator Capital Cost
• $891 per kW
• assumed new unit cost is 50% greater than replacement cost on a per kW
basis
Non-Fuel Operating and Maintenance Cost
• $323,744 per year for Shamattawa
• based on 5 year average Manitoba Hydro SAP O&M order settlements
Diesel Generator Service Life
• 14 years
• based on the 2004/05 AMD North Diesel Generating Stations Report
Diesel Generator Thermal Efficiency
• 3.65 kWh per litre of diesel for Shamattawa
• based on the 2004/05 AMD North Diesel Generating Stations Report
Diesel Site Decommissioning Cost
• $3.0 million
• RPMA estimate based on thermal station decommissioning cost estimates

Wind Generation Assumptions
Wind Turbine Model
• Fuhrländer FL250
• 50 m tower height
• 29.5 m rotor diameter
• Based on the July 2006 Global Energy Concepts (GEC) report Preliminary
Analysis of Wind-Diesel Opportunities in Remote Manitoba Communities
Wind Energy Penetration Rate
• 20% of annual energy demand
• Based on the July 2006 Global Energy Concepts (GEC) report Preliminary
Analysis of Wind-Diesel Opportunities in Remote Manitoba Communities
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In Service Dates
• Shamattawa – four turbines in 2013, a fifth turbine in 2020, a sixth turbine
in 2027, and a seventh turbine in 2035. Also assumed a 425kW diesel
generator in 2013 for better integration with wind generation operations.
Capital Cost
• $3335 per kW
• Based on the July 2006 Global Energy Concepts (GEC) report Preliminary
Analysis of Wind-Diesel Opportunities in Remote Manitoba Communities
• Assumed GEC cost estimate plus 15% to account for access roads and
transmission lines.
Operating & Maintenance Cost
• $28.75 per kW
• Based on the July 2006 Global Energy Concepts (GEC) report Preliminary
Analysis of Wind-Diesel Opportunities in Remote Manitoba Communities
• Assumed GEC cost estimate plus 15% to account for additional
challenges associated with remote maintenance.
Turbine Service Life
• 25 years
• consistent with Manitoba Hydro wind evaluation methodology
Regulatory Process Cost & Duration
• $250,000, internal process cost estimate
• process time less than one year

138 kV Transmission Assumptions
In Service Date: 2013
Capital Costs (based on 2005 Manitoba Hydro estimates)
• Transmission station = $16.58 million
• Transmission line = $34.68 million
Operating & Maintenance Costs (Manitoba Hydro estimates)
• Transmission station = $78,500 per year
• Transmission line = $141,729.69 per year
• Marginal cost of energy = $0.056/kWh assuming load is served from
northern generation
Transmission Service Lives
• Transmission station = 35 years
• Transmission line = 50 years
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•

Consistent with Manitoba Hydro evaluation methodology

Transmission Line Distances (Manitoba Hydro estimates)
• Radisson Station to Shamattawa = 170 km
Regulatory Process Cost & Duration
• $600,000
• 2 year duration

Residential Heating Assumptions
N.E.M.A. formula inputs
• Heat Loss = 11.44
o value for a 1000 sq. ft. bungalow with an unheated crawlspace
o includes a 10% add-on for locations north of the 53rd parallel
• Constant = 14
o Average for most homes
• Shamattawa Degree Days = 7600
o Based on geographic location and indoor design temperature of
22°C
• Design Temperature Difference = 55°C
• Formula inputs based on values obtained from Manitoba Hydro’s “Efficient
Heating of Buildings Manual”.
Oil Heating Systems
• Energy per litre of oil = 10.611 kWh
o Based on 38.2 MJ/litre obtained from “Heating with Oil”, available
from Natural Resources Canada
• Vented space heater efficiency = 60%
• Forced air furnace efficiency range = 60 to 89%
o Range covers a variety of potential furnace installations
• Fuel Oil heating efficiencies based on values obtained from “Heating with
Oil”, available from Natural Resources Canada
• Shamattawa 2006 Fuel Oil price = $1.07
• 2006 Fuel Oil Prices based on 2006 Manitoba Hydro 20 year delivered
diesel price forecast for fiscal years 2006 to 2026
Electric Baseboard Heating
•
•

Residential Rate Energy Charge = $0.05654
Based on information obtained from Manitoba Hydro’s Customer Policy
Application Website
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