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1.0

INTRODUCTION

This report represents Milestone No. 2 of the Clare Community Energy Plan. This report details the
measures and projects that will form the basis of the municipality’s goal of promoting energy
sustainability. The report described the process of determining the short list of renewable energy
projects and then presents a detailed feasibility assessment of each short listed project.
A reasonable target for GHG emission reduction is then presented, which incorporates the measures
and projects, previously described.

Lewis Engineering Inc.
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2.0

DEMAND SIDE MANAGEMENT (DSM) OPPORTUNITIES

2.1

GENERAL

The audits of residential, commercial, institutional, municipal, and industrial properties during
Milestone 1 yielded important information about how energy is being used within each building or
property. In total, well over 100 properties were audited. Our residential and small commercial
auditing team focussed mainly on building envelopes, heating systems, major appliances, and
lighting. Audits of other properties looked at the previous items but also included process
equipment, controls, air conditioning systems, and cold storage systems.
The residential program indicated that the municipality has a disproportionate number of large older
houses that have relatively inefficient building envelopes. Compared to other municipalities in the
province, Clare probably has more older homes per capita than other areas and could benefit more
from energy efficiency upgrades. Provincial assistance of up to $2,000 per household through the
Energuide for Houses program may soon be augmented by a federal program similar to the previous
Energuide program.
The other observation from the audits was a lot of system over capacity, particularly in the seafood
processing industry. This is indicative of declining fish catches in recent years that have resulted in
many plants operating at less than optimal capacity or system efficiency. Increased modularity of
process systems would help to increase efficiency by allowing entire blocks of processing capacity
to be turned off when raw material volume is insufficient to require its operation.
The measures described in the following sections are these that have been determined to have the
best chance of resulting in significant energy savings within a reasonable period of time. Most
measures can also be implemented directly by the property owners or using local contractors.

Lewis Engineering Inc.

RATIONALE
ESTIMATED COST
MEASURE
2.2 General Residential
1. Where additional attic insulation can The majority of heat loss in an uninsulated house is
$700 per house
be installed, install insulation to
through the attic. Insulating an attic will have the greatest
provide a minimum measure of R40 impact on heating costs in a house.
in the attic.
2. Install blown in cellular or fibreglass Older homes either have little or no exterior wall
$2,500 - $5,000 per
insulation in the exterior walls of the insulation or the insulation installed has settled, leaving house
pre 1980’s homes that have not yet gaps of uninsulated wall that lead to increased heat loss.
had additional exterior insulation
added.
3. Ensure all attic hatches are insulated Warm air will naturally rise. If it can get into a cold attic, $50 per attic hatch
to a minimum R40, and that they are moisture in the air will condense and can cause problems
tight fitting and provided with
with moisture build-up leading to mould growth, reduced
weather stripping to prevent warm air insulation efficiency, and wood rot.
leakage into the attic.
4.

5.

6.

7.

8.

9.

Ensure all weather stripping on
windows and doors is in good
condition or have it replaced.
Ensure all cracks around windows,
doors, and other exterior wall
penetrations are properly sealed with
weatherproof caulking to prevent
leakage of cold air into buildings.
Install foam insulating pads behind
the switch and receptacle covers in
exterior walls.
Replace incandescent lamps with
compact fluorescent lamps in all light
fixtures that are illuminated for one
(1) or more hours per day.
Ensure thermostats are set back
when the buildings or zones are
unoccupied, or install programmable
thermostats to automatically set
back the temperature.
Adjust door hardware to ensure
doors close tightly.

Weather-stripping is an effective barrier against air
leakage into a conditioned space.

$5 per window
$20 per door

SIMPLE PAYBACK
1 - 4 years depending upon
current insulation levels and
energy use
5 - 20 years depending upon
current insulation levels and
energy use

2 - 5 years

0.5 - 2 years

1 - 2 years
Caulking is a cheap and effective means to reduce
$400 including
infiltration of unconditioned outdoor air into a conditioned labour and supplies
space.
for an average
house size
These pads can reduce outdoor air infiltration,
particularly in older homes.

$0.50 per receptacle 1 - 2 years
or switch

Compact fluorescent lamps use 75% less energy than
$2 - $8 per fixture
0.5 - 2 years depending upon
incandescent lamps while providing similar light output.
fixture use
They also last 8 - 10 times as long while only costing 3 4 times as much.
Programmable thermostats are more accurate than
$70 per replacement 1 - 2 years
regular thermostats. When programmed correctly, they thermostat
can prevent unnecessary energy use.

Tight fitting doors have lower levels of air leakage and
wasted energy.

$10 - $50 per door

0.5 - 2 years

MEASURE
10. Add additional fibreglass blanket
wrap insulation to the exterior of hot
water heaters.
11 Add a minimum R20 insulation to
uninsulated basement walls in
heated basements. If basement is
unheated, provide a minimum of
R20 insulation at basement ceiling.
12. Repair or replace damaged or
missing backdraft dampers on dryer
vents , ventilation system exhaust
penetrations , or other external wall
openings.
13. Install low flow showerheads with a
maximum flow of 6 L/min.
14. When replacing major household
appliances, purchase only energy
star labelled appliances.
2.3 General Commercial
1. Upgrade building insulation and air
sealing in heated buildings.
2.

3.

Upgrade building lighting from
incandescent, HID or low efficiency
fluorescent to high efficiency
fluorescent..
Install programmable thermostats.

2.4 General Industrial
1. Upgrade building insulation and air
sealing in heated buildings.
2.

Upgrade building lighting from
incandescent or HID to fluorescent.

RATIONALE
Reduce heat loss from tank to surrounding. Reduces
energy consumption of the heater.

ESTIMATED COST SIMPLE PAYBACK
$20
0.5 - 2 years depending on
usage

Reduce heat loss through basement walls to cold ground. $500 - $1,500 for an 2 - 5 years depending upon
Reduce heat loss through floors to cold basement. Up to average house
basement usage and heating
20% of heat loss can be through the floor.
system efficiency

Reduced infiltration of unconditioned air into the house.

$20

Reduces hot water use and energy required to produce it. $20
Energy star labelled appliances use 10 - 30% less energy $100 - $300
than standard appliances without any significant price
premium per
premium.
appliance
Reduced building heat losses and outdoor air infiltration
will reduce the building heating load and heating fuel
consumption
Fluorescent lighting produces similar layout levels while
using 30 - 75% less energy depending upon the original
fixture type. Fluorescent lamps also last longer.

$1 - $3/sq.ft

1 - 2 years

0.5 - 1 year depending upon
usage
2 - 10 years depending upon
type of appliance and
frequency of use
3 - 10 years depending upon
cost and energy savings

$3 - $300 per fixture 1 - 5 years depending on cost
depending upon size and operating hours
and type

Electronic programmable thermostats are more accurate $100 per
replacement
than manual analog thermostats and can prevent
unnecessary energy use when programmed correctly.
thermostat
Energy savings of 5 - 10 % are common.

0.5 - 2 years depending on
heating plant size and
efficiency

Reduced building heat losses and outdoor air infiltration
will reduce the building heating load and heating fuel
consumption
Fluorescent lighting produces similar layout levels while
using 30 - 75% less energy depending upon the original
fixture type. Fluorescent lamps also last longer.

3 - 10 years depending upon
cost and energy savings

$1 - $3/sq.ft

$3 - $300 per fixture 1 - 5 years depending on cost
depending upon size and operating hours
and type

MEASURE
2.5 General Institutional
1. Upgrade building insulation and air
sealing in conditioned buildings.

RATIONALE

Reduced building heat losses and outdoor air infiltration
will reduce the building heating load and heating fuel
consumption
2. Upgrade to high efficiency lighting in Fluorescent lighting produces similar layout levels while
buildings over 10 years old.
using 30 - 75% less energy depending upon the original
fixture type. Fluorescent lamps also last longer.
3. Install programmable thermostats.
Electronic programmable thermostats are more accurate
than manual analog thermostats and can prevent
unnecessary energy use when programmed correctly.
Energy savings of 5 - 10 % are common.
4. Install low flow showerheads and hot Reduce dhw usage and storage losses. Standard
water tank blankets on dhw tanks.
showerheads use 2.5 - 4 gallons per minute. Low flow
units use 1.5 gpm.
2.6 General Municipal
1. Upgrade building insulation and air Reduced building heat losses and outdoor air infiltration
sealing in conditioned buildings.
will reduce the building heating load and heating fuel
consumption
2. Upgrade to high efficiency lighting in Fluorescent lighting produces similar layout levels while
buildings over 10 years old.
using 30 - 75% less energy depending upon the original
fixture type. Fluorescent lamps also last longer.
3. Upgrade streetlights to high
Streetlights operate for a large number of hours each
efficiency lamps. Utilize highly
year and consume large amounts of electrical energy.
sensitive photocells or solar timers to High efficiency lamps reduce energy consumption and
reduce operating hours.
wasted light and improve visibility.
2.7 Specific Municipal
1. Conduct optimization study of
Variations in the inflow to the sewage treatment plants
sewage treatment plant operation.
suggest potential for similar variation in the level of
treatment provided throughout the day. Shutting down or
slowing down some process equipment during periods of
low plant inflow may be possible without effecting the
quality of the treatment process. If this is proven as part
of the study, energy and operational savings will result.
The use of effective micro organisms (EM) is one
possible method of reducing energy input requirements
to the treatment process.

ESTIMATED COST SIMPLE PAYBACK
$1 - $3/sq.ft

3 - 10 years depending upon
cost and energy savings

$3 - $300 per fixture
depending upon size
and type
$70 per replacement
thermostat

1 - 5 years depending on cost
and operating hours
0.5 - 2 years depending on
heating plant size and
efficiency

$25 per showerhead 1 - 2 years depending upon
$20 per blanket
usage

$1 - $3/sq.ft

3 - 10 years depending upon
cost and energy savings

$3 - $300 per fixture
depending upon size
and type
$50 - $200 per
fixture

1 - 5 years depending on cost
and operating hours

$3,000 - $5,000

5 - 7 years

7 - 15 years depending upon
fixture size

MEASURE
2.8 Specific Industrial
1. Reduce ammonia quantities in
refrigeration systems serving plate
freezers.

RATIONALE

ESTIMATED COST SIMPLE PAYBACK

Systems with insufficient refrigerant receiver capacity for $5,000 including
the entire system charge must keep some plate freezers new storage cylinder
in service even if they are not needed in order to avoid
excess system pressures. Excess ammonia could be
stored or sold and the oldest most inefficiency plate
freezers could be isolated from the system and removed
from service.
$25,000
2. Replace reciprocating compressor
Screw compressors are more energy efficient,
with mini screw compressor to hold particularly at partial load, than reciprocating
refrigerant pressure in system down compressors. Maintaining the system when no production
is required involves partial load operation the majority of
outside of production hours.
the time.
3. Utilize seawater as a cooling system Operating a refrigerant based cooling unit to maintain a $2,000 including
for coolers when seawater
cooler at 4 - 5 deg. C requires continuous energy inputs. new seawater piping
temperatures are sufficiently cold.
Cold seawater is already present in the plant to
in plant
decontaminate clams. Seawater will be sufficiently cold
to replace or supplement existing cooler for at least 2
months of each season.
4. Install strip curtains on cooler doors. During truck loading or unloading operations, doors can $800
remain open for up to 2 hours continuously. Strip curtains
can help to reduce the loss of cold air from the cooler
without a significant disruption to operations.
2.9 Specific Commercial Institutional
1. Install infra red temperature sensors Traditional ice making plants are controlled based upon $25,000
to control the ice making plant.
temperature. The compressor plant starts and stops
based upon maintaining a set brine temperature. This
can lead to excessive plant run time when the ice is not
being used. Infra red sensors detect ice surface
temperature and provide much more accurate control
and better ice quality. Energy savings of 10 - 15% can be
expected based on operating schedules.

1 - 2 years depending upon
usage of equipment

2 - 4 years depending upon
equipment usage

3 - 5 years depending upon
length of operating season

5 - 10 years depending upon
frequency of loading
operations.

3 - 5 years based on
operating schedule

2.

3.

4.

5.

MEASURE
Install compressor waste heat
recovery system to produce
domestic hot water.

RATIONALE
ESTIMATED COST SIMPLE PAYBACK
Ice arenas require a great deal of hot water for
$15,000
7 - 10 years
resurfacing. The heat in the resurfacing water must be
removed by the ice making plant to sustain the ice
surface. Recovering waste heat form the refrigeration
cycle that us currently rejected outside to the condenser
would reduce the cost of heating the water with either oil
or electricity. Assuming 40 - 45 flood, per week during a
20 week operating year and 600 litres per flood with
water at 40 deg. C will require approximately 18,000
kWh of energy input to heat the water. Sufficient waste
heat is available to replace 90% of this load resulting in
savings of 16,200 kWh per year.

$2,000
Install boiler water temperature reset Boiler water temperatures are typically set at a
control.
temperature high enough to meet the building's heating
requirements or the coldest winter day. Even on mils
days, the boiler fires to maintain its water temperature at
this high setting. A control set-up that adjusts boiler water
temperature according to outdoor air temperature has
been proven to save up to 5% of fuel costs.
Install outdoor enthalpy economizer Traditional air handling unit set-ups have a fixed amount $1,000 for
on central air conditioning unit.
of fresh air to maintain adequate ventilation but do not
equipment less than
adjust to take advantage of free cooling potential of
10 years old. $3,000
additional outdoor air or decreased cooling load through for older equipment
decreased outdoor air in summer. An enthalpy
economizer will automatically adjust the outdoor air
quantities to ensure maximum unit efficiency while
maintaining adequate ventilation.
Install night covers on open top
Open top freezer display units in grocery stores are
$500 to cover 2 10' x
freezer display units.
maintained at -18 deg. C or lower. Store is open
4' freezers.
approximately 72 hours per week which leaves 96 hours
per week that the freezer units operate with no customers
in the store. Styrofoam covers placed over the freezers
during unoccupied hours will reduce energy losses by
50%.

2 - 3 years

2 - 7 years depending upon
age and operating schedule
of unit

09.5 - 1 year depending upon
hours of operation

6.

MEASURE
Reject compressor room heat into
the building during the heating
season.

7.

Install multispeed exhaust fans on
kitchen exhausts.

8.

Relocate freezer and cold room
condensers outside.

RATIONALE
Large grocery stores typically group their refrigeration
compressors together in one room to make it easier for
service access and noise control. Compressor operation
produces heat that must be removed from the
compressor room to prevent equipment overheating.
This heat is usually rejected outside although it could be
directed into the building during the heating season to
reduce reliance on oil fired or electric heat.
Most commercial kitchen exhaust systems run
continuously when the kitchen is open, even if the
kitchen is not busy. Energy expended heating or cooling
the air in the kitchen is lost when it is exhausted. Much
less exhaust capacity is required when the kitchen is not
busy so reducing the exhaust quantity by 50% or more
will reduce fan power consumption and loss of
conditioned air. If the kitchen is provided with other
ventilation the exhaust hood could be shut off completely
during periods of low kitchen activity using a time clock
or other device.
refrigeration system condensers located inside have less
capacity to reject heat, resulting in the compressor
having to work harder to maintain system temperature.
Relocating them outside or to a room with adequate
outdoor air ventilation, will improve system efficiency by
5 - 10%.

ESTIMATED COST SIMPLE PAYBACK
$500 for damper, fan 1 - 2 years
and ductwork

$250 for multispeed 1 - 2 years depending upon
motor and controls kitchen workload
$100 for a time clock

2 - 5 years depending on
$200 - $500
depending upon size equipment operation
of condenser and
relocation distance
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3.0

RENEWABLE ENERGY OPPORTUNITIES

3.1

OPPORTUNITY “LONG LIST”

3.1.1

Biomass

.1

Université Sainte-Anne: Wood chip, and potentially, wood waste fuelled conventional steam
or hot water boiler heating plant to heat the buildings currently connected to their existing
campus district heating system, either supplementing the existing oil fired boilers or
relegating them to back-up mode. The feasibility of extending the DH system to include
other nearby buildings will also be examined. The biomass fuel for this plant would have to
be purchased.

.2

Université Sainte-Anne: Similar project to the above, but including a steam turbine/generator
operating in a cogeneration mode. Under this concept, the DH system would receive its heat
from an extraction from the steam turbine, rather than from the boiler directly. The
electricity produced would be used, to the extent possible by the university, with excess
electricity sold to Nova Scotia Power for now. Later, when regulations change to permit sale
of electricity directly to outside consumers by wheeling over the NSP distribution system,
this will be another option.

.3

Université Sainte-Anne: Wood chip fuelled cogeneration system but using gasification
technology rather than combustion technology.
Each of the systems noted in .1 through .3 have several ownership and business options (as
do most of the projects on this list), including 100% owned by the University; owned by a
partnership of the Université and the Municipality; a PPP between the Université, and the
private sector, or the University, private sector and Municipality; etc., and each option
operated by one or more of the owners, or by an outside firm under contract to the owners.

.4

Municipality: A central wood fuelled heating or cogeneration plant, coupled to a district
heating system for heating a small cluster of residences and buildings, e.g., in the area
around Villa Acadienne in Meteghan.

Lewis Engineering Inc.
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.5

Comeau Lumber: Upgrade of existing wood waste fuelled turbine/generator to extract steam
from the existing extraction port on the turbine, rather than from the boiler directly. This will
increase the cycle efficiency of the plant by producing more useful energy from the steam.

.6

Spectacle Lake Hog Farm: Wood chip and wood waste fuelled heating or cogeneration plant,
with a small district heating system to provide heat for existing buildings. The biomass
would be obtained from the Spectacle Lake private wood lot.

.7

Spectacle Lake or 340 Coop: Gasification of mink carcases to produce heat, which would be
extracted via an exchanger to produce useable heat or to produce power. Again, in the case
of such a project at Spectacle Lake, a small district heating loop could be installed.

.8

Ecole Secondaire de Clare: Wood chip fuelled heating or cogeneration system using
purchased wood chips.

.9

A.F. Theriault Sawmill: wood waste cogeneration to provide three phase power (they
currently use a diesel generator for this).

3.1.2

Biogas

.1

Spectacle Lake Hog Farm or 340 Coop: Gasification of mink carcasses to generate a synfuel,
i.e. a biogas fuel to be consumed in an internal combustion engine to generate electricity and
heat.

.2

Spectacle Lake Hog Farm: An anaerobic digestion system for hog manure, and potentially
mink carcasses, producing biogas for cogeneration, and an effluent stream which could be
dewatered for production of compost.

.3

Spectacle Lake/Municipality: Extension of item 2.2 to include residential and ICI organic
waste, sewage treatment plant waste, and septic tank waste.

Lewis Engineering Inc.
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3.1.3

Mini Hydro

This would be classified as a small run-of-river hydroelectric development, without any
impoundment, typically with an output of less than 1 MW; there are three potential sites to be
considered:
.1

Indian Falls on the Meteghan River (130 – 200 kW range).

.2

South Branch Meteghan River near St. Benoni (80 – 120 kW range).

.3

Bangor Sawmill, Meteghan River (less than 50 kW).

3.1.4

BioFuels

.1

Comeau Sea Foods: Herring oil from meal plant can be converted to a bio fuel oil using a
commercially available transesterification process. The resulting bio fuel can then be
blended with petroleum diesel in an 80/20 petroleum to bio oil blend for use in space
heating, vehicles, or fishing vessel. The bio oil facility would have an initial capacity of
approximately 400,000 litres per year based upon the current herring oil production.

.2

Spectacle Lake Hog Farm or 340 Coop: Rendering of mink carcasses to obtain oil for
processing into a bio fuel oil. The remaining solid carcasses would have to be composted.

.3

Municipality/Others: Ethanol production using agricultural products, such as corn, that
would be grown elsewhere in the province.

.4

Addition of waste restaurant oil as a supplement for any of the above bio-oil options.

3.1.5

Wind

.1

Private Developer: Site north of Cape St. Mary’s within 1 – 2 km of the coast. This would
comprise one or more large turbines, likely greater than 1 MW.

Lewis Engineering Inc.
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.2

Comeau Sea Foods: Site adjacent to plant in Saulnierville, comprising small turbines (in the
50 kW range).

.3

Université Sainte-Anne/Municipality/Others: Wind farm of small turbines adjacent to the
university.

.4

Municipal/Private Developers: A small turbine wind farm at a site south of Meteghan.

.5

Spectacle Lake Hog Farm: Small turbine(s).

.6

Municipality: Single small turbine for the municipal building.

3.1.6

Tidal In-Stream Energy Conversion (TISEC) Systems

The technology that is currently being considered is relatively new, and not yet commercialized to
the point where we would recommend it. Also, the local potential sites (except for the Meteghan
River tidal estuary, which may have some potential for a small project), while in Digby County, are
not actually in the Municipality of Clare.
We understand that the province, via the Department of Energy, may be considering a small
demonstration project in the area, but we are not familiar with the details of this. For now, we
recommend that TISEC systems not be included in the Clare Community Energy Plan.
3.1.7

Solar

Only solar thermal heating has been considered, as solar photovoltaic systems are completely nonviable financially, unless in a remote non-grid application which provides little opportunity for
demonstration.
.1

Municipality/Private: Residential solar thermal units for provision of domestic hot water
(homes and small buildings).

.2

Université Sainte-Anne: Solar thermal units for DHW at university buildings.

Lewis Engineering Inc.
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.3

Ecole Secondaire: DHW solar thermal units.

.4

Municipality/Private: Solar air heaters for homes and small buildings.

.5

Municipality/Private: Solar wall air heaters for larger industrial and/or institutional buildings.

.6

Comeau Sea Foods: Solar thermal units for process, washdown and domestic hot water.

.7

Université Sainte-Anne: Solar combined with earth storage to provide seasonal solar thermal
in-ground storage at the university.

.8

Ecole Secondaire: Solar/Heat pump hybrid system utilizing the fire water reservoir as a heat
sink.

3.1.8

Heat Pumps

.1

Université Sainte-Anne: Ground source heat pump for heating and dehumidification of the
pool building.

.2

Comeau Sea Foods: Water source heat pumps for heating and cooling.

3.1.9

Combined Technologies

.1

Municipality – New Medical Centre: Demand side management, together with some
combination of solar, ground source heat pumps, non-potable water utilization, and small
wind turbine.

.2

Université Sainte-Anne: Demand side management, small wind turbine, biomass heating,
and solar DHW.

Lewis Engineering Inc.
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3.2

EVALUATION CRITERIA AND MATRIX

The enclosed evaluation matrix was used to objectively rank the long list of proposed renewable
energy projects using a set of criteria agreed upon with the project steering committee. Each criteria
received a score between one (1) and five (5) which was then multiplied by its cumulative weighting
to arrive at a total weighted score. Due to the fact that the evaluation criteria affected some
categories differently than others, numerical comparisons of scores between categories were not
made. We were attempting to demonstrate which project or projects within each category showed
the greatest strength and thus the greatest chance of implementation and successful operation.

3.3

OPPORTUNITY “SHORT LIST”

The enclosed list shows ten (10) projects that were evaluated and selected as a “short list” for further
evaluation. These projects were selected using the evaluation matrix and a number of other selection
criteria such as the following:
•

Ensure all technology sectors are represented.

•

Ensure project has host support.

•

Ensure each project sponsor receives at least one short list project.

•

Ensure project is implementable.

This short list was presented to and approved by the project steering committee.
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1.8 - Ecole
1.9 - Theriault - 2.1 - Spec. Lake 2.2/2.3 - Spec. 3.1 - Mini Hydro 4.1/4.3 - Comeau 4.2/4.3 - Spec.
1.3 - USA 1.4 - Villa - Area 1.5 - Comeau 1.6 - Spec. Lake
1.7 - Spec.
Sea Foods - Bio- Lake/340 Coop Biomass
- Mink
Lake Cogen Gasifier
Biomass/DH Lumber - Cogen
Biomass
Lake/340 Coop - Secondaire diesel
Biomass
Mink Bio-diesel
Gasification
AD/Biogas
Mods
Mink
Gasification
Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt.
1.1 - USA Biomass
Heating

Cmt. Wt. Weighting Score
Local Support - Go / No Go
Private Sector
Government Sector
Community
Resource Availability
Fuel
Land
Local Work Force
Technology
Proven
Local Manufacturer
Local Tech Support
Local Service Support
Regulatory
Environmental Permit Issues
Municipal Zoning Issues
Utility Connection Issues
Social
Visibility
Local Benefits
Environmental
Emission Reduction
Local Pollution Reduction
TOTAL PROJECT SCORE

Yes / No
Yes / No
Yes / No

Yes

1.2 - USA Cogen Boiler

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

4
2
2

Easily Available - 5
Difficult - 1

4
5

16
10

4
5

16
10

4
5

16
10

4
3

16
6

5
5

20
10

5
5

20
10

4
5
1

16
10
4

5
2

4
1
1
1

5
2
4
3

20
2
4
3

5
2
4
2

20
2
4
2

3
1
2
1

12
1
2
1

5
2
4
3

20
2
4
3

1
1
2
1

4
1
2
1

3
1
1
1

12
1
1
1

4
3
5
5

4
3
5
10

5
2
4
4

2
2
2

1-5
1 - 5 (N.S.)
1 - 5 (N.S.)
1 - 5 (SW N.S.)
1 - Problematic
5 - No Problems
1-5
1-5
1-5

4
5
5

8
10
10

4
5
3

8
10
6

4
5
3

8
10
6

3
3
4

6
6
8

2
4
4

4
8
8

2
4
4

4
8
8

2
5
4

4
10
8

2
2

5 - High 1 - Low
5 - High 1 - Low

4
4

8
8

4
5

8
10

4
4

8
8

5
4

10
8

1
1

2
2

1
2

2
4

1
3

2
6

2
2

5 - High 1 - Low
5 - High 1 - Low

2
2

4
4

3
2

6
4

5
4

10
8

2
2

4
4

2
4

4
8

3
4

6
8

2
3

4
6

49

107

48

106

45

100

44

97

33

74

36

85

47

92

120

0

0

0

0

99

0

0

22

0

0

0

0

0

5.1 - Private Large Wind
Turbine(s)

Cmt. Wt. Weighting Score
Local Support - Go / No Go
Private Sector
Government Sector
Community
Resource Availability
Fuel
Land
Local Work Force
Technology
Proven
Local Manufacturer
Local Tech Support
Local Service Support
Regulatory
Environmental Permit Issues
Municipal Zoning Issues
Utility Connection Issues
Social
Visibility
Local Benefits
Environmental
Emission Reduction
Local Pollution Reduction
TOTAL PROJECT SCORE

5.2 - Comeau - 5.3 - USA - Smal 5.4 - Private - 5.5 - Spec. Lake
Wind Turbine
Wind Turbine Small Wind Farm Small Wind
Turbine

7.1 - Residential 7.2 - USA - Solar
7.4 5.6 7.5 - Private 7.6 - Comeau - 7.7 - USA - Solar
7.8 - Ecole
7.3 - Ecole
Solar DHW
DHW
Municipality/ Industrial Solar Solar Hot Water Thermal/Earth
Municipality Secondaire Secondaire Other - Solar Air
Storage
Small Wind
Wall
Solar/Fire Water
Solar DHW
Heaters
Turbine
Reservoir
Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt.

Yes / No
Yes / No
Yes / No
4
2
2

Easily Available - 5
Difficult - 1

4
1
1
1

2
2
2

1-5
1 - 5 (N.S.)
1 - 5 (N.S.)
1 - 5 (SW N.S.)
1 - Problematic
5 - No Problems
1-5
1-5
1-5

2
2

5 - High 1 - Low
5 - High 1 - Low

2
2

5 - High 1 - Low
5 - High 1 - Low
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

9.1 9.2 - USA Municipality Combined
Combined
Technologies
Technologies
Score Total Wt. Score Total Wt. Score Total Wt. Score Total Wt.
8.1 - USA Ground Source
Heat Pump

Cmt. Wt. Weighting Score
Local Support - Go / No Go
Private Sector
Government Sector
Community
Resource Availability
Fuel
Land
Local Work Force
Technology
Proven
Local Manufacturer
Local Tech Support
Local Service Support
Regulatory
Environmental Permit Issues
Municipal Zoning Issues
Utility Connection Issues
Social
Visibility
Local Benefits
Environmental
Emission Reduction
Local Pollution Reduction
TOTAL PROJECT SCORE

8.2 - Comeau Water Source
Heat Pump

Yes / No
Yes / No
Yes / No
4
2
2

Easily Available - 5
Difficult - 1

4
1
1
1

2
2
2

1-5
1 - 5 (N.S.)
1 - 5 (N.S.)
1 - 5 (SW N.S.)
1 - Problematic
5 - No Problems
1-5
1-5
1-5

2
2

5 - High 1 - Low
5 - High 1 - Low

2
2

5 - High 1 - Low
5 - High 1 - Low
0

0

0

0

0

0

0

0

LONG LIST EVALUATION SUMMARY
Measure
1.1 - USA - Biomass Heating

Weighted
Score
126

1.2 - USA - Cogen Boiler

119

1.3 - USA - Cogen Gasifier

111

1.4 - Villa - Area Biomass/DH

111

1.5 - Comeau Lumber - Cogen Mods

111

1.6 - Spec. Lake - Biomass

97

1.7 - Spec. Lake/340 Coop - Mink Gasification

76

1.8 - Ecole Secondaire - Biomass

114

1.9 - Theriault - Biomass

0

2.1 - Spec. Lake - Mink Gasification

94

2.2/2.3 - Spec. Lake - AD/Biogas

108

3.1 - Mini Hydro

111

4.1/4.3 - Comeau Sea Foods - Bio-diesel

110

4.2/4.3 - Spec. Lake/340 Coop - Mink Bio-diesel

100

5.1 - Private - Large Wind Turbine(s)

111

5.2 - Comeau - Wind Turbine

115

5.3 - USA - Small Wind Turbine

113

5.4 - Private - Small Wind Farm

105

5.5 - Spec. Lake - Small Wind Turbine

108

5.6 - Municipality - Small Wind Turbine

111

7.1 - Residential Solar DHW

125

7.2 - USA - Solar DHW

125

7.3 - Ecole Secondaire - Solar DHW

123

7.4 - Municipality/ Other - Solar Air Heaters

119

7.5 - Private - Industrial Solar Wall

103

7.6 - Comeau - Solar Hot Water

125

7.7 - USA - Solar Thermal/Earth Storage

99

7.8 - Ecole Secondaire - Solar/Fire Water Reservoir

112

8.1 - USA - Ground Source Heat Pump

114

8.2 - Comeau - Water Source Heat Pump

112

9.1 - Municipality - Combined Technologies

116

9.2 - USA - Combined Technologies

115

Note: Shaded cells indicate projects
recommended for the short list
detailed evaluations
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4.0

RENEWABLE ENERGY OPPORTUNITY “SHORT LIST” FEASIBILITY
ASSESSMENTS

4.1

UNIVERSITÉ SAINT ANNE, COMBINED TECHNOLOGIES PROJECT

4.1.1

Introduction

4.1.1.1 Project Overview and Host
The central heating plant at Université Sainte Anne was identified as a potential site for renewable
energy opportunity, namely a wood chip fired district-heating system. The current heating plant
consists of four (4) oil fired hot water boilers connected to a district heating system. The proposed
new heating plant would see the installation of a wood chip fired district heating plant supplying the
existing system as well as the expansion of the hot water distribution system to include additional
buildings both on campus and off campus. The oil fired boiler plant would remain as a backup
system to the new wood fired system. The wood fired heating plant would use very well proven
technology to provide a reliable cost effective source of thermal energy for the campus using an
underutilized local resource. The university student body is primarily in residence so there is a large
on campus residential population relative to the overall size of the university. The domestic hot
water demand is quite large this providing an opportunity for solar domestic hot water heating to
reduce the load on the central plant, particularly in the summer. The seaside location of the campus
makes it a good candidate for wind generation. A small wind turbine could reduce reliance on
purchased energy from NSPI without requiring a power purchase agreement.
4.1.1.2 Summary of Financial Analysis
The new wood fired boiler would burn locally produced wood chips. The chips could be any blend
of hardwood or softwood. After discussions with local business people and investigation of other
local users of wood chips we have determined that a reasonable price for wood chips delivered to the
plant would be in the order of $50/ton.
Current heating cost with oil (based on $0.62/L) is approximately $403,000.
Annual operating cost with a wood chip heating would be approximately $291,000.
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So based on current fuel pricing the university could realize an annual operating cost savings of
$112,000.
The approximate cost of installing a wood chip fired system is $1,650,000. This would result in a
simple payback of fifteen (15) years.
Installing solar domestic hot water heating systems in the nine residential buildings on campus is
expected to yield a positive return on investment of between 5% and 10%.
The small wind turbine has a relatively high cost per unit of energy capacity. Despite the good wind
regime along the coast of St. Mary’s Bay, this wind turbine is not considered a good investment on
its own. When combined with the other two (2) technologies, however, a positive return on
investment can be achieved.
As a financial test we always look at the viability of any project from the perspective of a private
investor to see if it would be feasible. Using the assumptions listed above we have determined the
Return on Equity for this combined technologies project over its twenty-five (25) year life would be
in the range of 4%. This may not be high enough to interest a private developer, but to an institution
like Université de Ste. Anne, may be considered attractive because it results in reduced operating
costs.
4.1.2

Project Description

The conceptual design for this plant would see a new plant constructed behind the existing heating
plant. The oil fired boiler plant would remain as a backup system to the new wood fired system. For
a wood fired heating system, we would extend the existing hot water distribution system to include
the Lapointe and Potevine systems. Solar domestic hot water systems would also be installed in each
of the nine residence buildings. These systems would be integrated with the district heating system
to ensure a continuous supply. The final requirement would be a 50 kW wind turbine located at the
rear of the campus near the shoreline.
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4.1.2.1 Project Components
The new central heating plant would consist of a single wood fired hot water boiler system capable
of supplying the peak winter heating demand. The new equipment would consist of:
•

Wood chip reclaim system from storage, sized for forty-eight (48) hour storage capacity

•

Fuel conveying system from storage to boiler room

•

Energy recovery boiler with trim components

•

Structural Supports

•

Automatic ash conveying system

•

Flue gas vent system with ducting and supports

•

Emission control of multi cyclone type

•

Induced draft fan

•

Control System for automatic operation.

•

Computer Operator Interface

•

Variable frequency drives for combustion air fans and ID fan

•

Refractory installation.

•

Mechanical Installation

•

Electrical Installation

•

Building

•

Commissioning and start-up assistance

•

Engineering

•

Project Management

The solar dhw systems will consist of the following:
•

Rooftop or support frame mounted solar panels

•

Fluid piping

•

Heat exchanger

•

dhw storage tank

•

Circulating pump
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The wind turbine would consist of the following:
•

wind turbine

•

30 m tower

•

concrete tower base

•

electrical system connection

•

transformer

•

control panel

4.1.2.2 Assumptions and Parameters
The following assumptions and parameters were used:
Current fuel oil pricing
Current delivered wood chip pricing
Peak heating load for new plant
Extra staff required
Fuel high heating value
Fuel moisture
Average boiler load
Plant availability
Debt equity ratio
Debt interest rate
Depreciation straight line
Average wind speed at site

-

$0.62/L
$50/ton
400 boiler horsepower
one operator
4,180 but/lb
50%
2.34 million btu/hr
100%
50 : 50
7.5%
30 years
7 m/s

4.1.2.3 Natural Resource Availability
The natural resource in this case is locally harvested hardwood and softwood. We have had some
discussion with local business people involved in the forest industry: Denis Tufts, Hubert Leblanc
and Arcade Comeau. Today hardwood firewood sells for $26.00 to $30.00 per ton roadside, freight
and HST extra. Small hardwood that is not in demand for firewood sells for $24 per ton. It is
possible to buy a mixture of pine/hemlock/larch for $17 per ton; presently it is really waste.
Trucking rates are$8 for less than 40 km and $10 for more distance. La Foret Acadienne sells 3,000
Lewis Engineering Inc.
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cords of pulpwood to Bowater. Mr. Arcade Comeau estimates that that an acre of woodland around
Clare grows one cord of wood fibre per year. He says also there is lots of aspen in Annapolis
County, and that Irving has a good chipper presently in Weymouth. His view is that there is a
sustainable harvest of presently unused fibre of somewhere between 3,000 and 10,000 cords per year
depending on the mix required. An additional fuel resource available is construction and demolition
waste. There is an estimated 1,000 – 1,500 tonnes of wood waste at the municipal construction and
demolition waste site. Operators there have done a good job of removing metals, shingles, and
drywall so the wood waste piles are reasonably free of contaminants. Some of the waste has been
shipped previously, and is stored at the site as piled chips. Between 200 – 300 tonnes of construction
and demolition waste if received at the waste site annually.
The solar resource in Clare is reported to be among the best in Nova Scotia. Persistent fog along the
coast may reduce the effectiveness of solar panels at the University compared to sites further inland.
The coastal wind regime in Clare is considered good with average wind speeds between 6.5 and 7.5
m/s.
4.1.2.4 Operations and Maintenance Requirements
The proposed heat system would involve more maintenance than the existing oil fired system. Solid
fuel handling is more difficult and involves hoppers and conveyors with moving parts and the
associated wear related components. For the purpose of the economic model we have allowed one
additional operator for the heating plant for dayshift operation. We have also allowed an annual
maintenance budget in the financial analysis model. Solar panels require periodic cleaning of the
lenses and heat exchanger. The wind turbine requires regular bearing lubrication and inspection.
4.1.3

Regulatory Issues

4.1.3.1 Environmental Impact
The equipment will be located on a university campus in the vicinity of student residences. The
majority of the impact will be done to the biomass plant. The following environmental impact is
anticipated:
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Air Emissions:

The wood fired boiler will produce more particulate emissions than an oilfired boiler. The current system is priced with a mechanical dust collector,
which is inexpensive, simple and easy to maintain. At the design stage the
particular technology for particulate removal can be addressed and modified
as required. An electrostatic precipitator could also be considered which
would offer higher removal efficiencies. As wood chips have no sulphur,
there will be elimination of virtually all sulphur dioxide emissions.
Greenhouse gas will be reduced as calculated in section 4.1.5.1.

Ash:

The combustion of wood will involve production of ash. The ash will need to
be collected and trucked off site for landfill. The ash content of the wood
chips as fired is estimated at 1.2% by weight. This would mean our annual
ash disposal volume would be in the order of 3,724 x 0.012 = 45 tonnes/year.

Fuel Supply:

The fuel will be delivered to campus in specially designed trailers with a
capacity of 30 tonnes. This will require approximately 124 truckloads per
year passing through the campus. The trucks can be scheduled for the time of
day that causes the least disruption to ongoing campus activities. The on site
storage will allow forty-eight (48) hours total to accommodate for delivery
disruptions. Also the oil-fired system can be maintained as a backup system.

Noise:

The biomass plant can be designed so that there is no net increase in noise
levels. There will be noise related issues from truck fuel delivery. The wind
turbine can produce low frequency noise fur to the spinning blades. Locating
the turbine at the back of the campus and greater than 100 m from the nearest
residence should eliminate any potential noise problems.

4.1.3.2 Utility Connections
The utility connections, in this case the connection to the existing hot water distribution system, will
be very easy. The new wood-fired heating plant would be build directly adjacent to the existing
heating plant. The supply and return piping from the new plant would tie in directly to the existing
header. The solar systems will be connected in series with existing domestic hot water systems in
each building. The wind turbine will tie in to the campus distribution system downstream of the
Lewis Engineering Inc.
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primary NSPI meter. Protection equipment will be required to prevent unauthorized grid
energization. The wind turbine will be connected via a net metering arrangement.
4.1.3.3 Municipality Requirements/Issues
No issues are anticipated unless the district heating system at the campus is extended to surrounding
properties. Coordination will be required at that time to avoid conflicts with existing municipal
infrastructure.
4.1.4

Social and Economic Impact

Woodlot owners can benefit from the developing markets for wood chip fuel and that income
streams generated would help owners deliver environmental and social benefits from their woods to
society. Developing a market for low-grade hardwood and softwood timber through wood fuel
projects could also make other woodland management operations more economically viable.
The money currently paid for oil would now stay in the community and create employment
opportunities in the forest industry. Also from the plant operations aspect, extra jobs will be created
to operate and maintain these new wood fired heating plants, while at the same time offering
operational savings to the plant owner.
Use of timber from existing woodland could play an important role in sustaining rural communities,
providing employment opportunities in timber harvesting and transport and supply chains. This
would help to support the forestry sector and would offer valuable diversification opportunities for
farmers.
This project will include solar domestic heating and a small wind turbine. Most of the benefits will
accrue to the equipment manufacturers some of which are located outside the province.
However, the project will include construction of small structures to house the equipment, as well as
electrical and mechanical work, both in installing equipment and modifying existing work. A
quantity of concrete, for building foundations and for the wind turbine foundation will be required.
The local manufacturer of ready mixed concrete should be well placed to meet this requirement.
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In summary, this project would provide work for the local plumbing, electrical and general
contractors. The local hardware and building supplies stores as well as the supplier of ready-mix
concrete would also play an active role in the project.
4.1.5

Financial Assessment

4.1.5.1 Energy and GHG Emissions Reductions Estimates
Greenhouse gases are emitted when any fossil fuel such as oil is burned. When wood fuel is burned
there is no net increase in greenhouse gas emissions, provided that a tree grows in place of the one
that was cut down. There are some emissions that are created during the extraction, preparation and
transport of the wood chips.
The estimated GHG reduction for this plant is 649,600 L/yr fuel oil saved at the heating plant.
Wood chip transportation related emissions:
Loads Fuel/year
Assumed Round Trip Distance
Truck Fuel Economy – (5 mpg)
Annual Transportation Fuel Consumption
Net GHG Savings
Net GHG Savings

=
=

=

124
60 km
56 L/100 km
124 x 60 * 56/100

=

4,166 L

(649,600 – 4,166) x 2.76 kg CO2/L1 fuel oil / 1000 kg/tonne
1,780 tonne/year

A RETScreen analysis was performed for the 50 kW wind turbine to predict its GHG emission
reduction potential based on local wind data and NSPI emission intensity factors2. The predicted
annual reduction is 122 tonnes/year. The predicted annual GHG emission reduction for the solar dhw
systems on nine (9) residences is 2.5 tonnes/year. The total for the project is therefore 1,780 + 122 +
25 = 1,927 tonnes/year.

1
2

2.76 kg CO2/L is the emission factor used by Transport Canada for standard diesel fuel.
NSPI Emission Intensity Factor used is 0.93 tonnes CO2e/MWh.
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4.1.5.2 Cost Estimates
Capital Cost Estimate (+/-25%)
The following is the capital cost estimate for the combined technologies present. The breakdown of
costs includes budget pricing on the boiler system and estimated costs for the remaining equipment
and installation costs. All prices are in Canadian dollars, taxes not included.
Boiler System including hoppers and conveyors
Water Treatment
Feed Pumps
Mechanical BOP + Installation
Electrical System
Instrumentation and Control
Civil Works and Buildings
Underground Piping Distribution System
9 Solar dhw Systems Installed
50 kW Wind Turbine Installed
Subtotal
Project and Construction Management 5%
Engineering 12%
Training
Financing & IDC 5%
TOTAL

$700,000
$20,000
$20,000
$200,000
$25,000
$25,000
$200,000
$120,000
$75,000
$190,000
$1,575,000
$79,000
$190,000
$50,000
$79,000
$1,973,000

Operation and Maintenance Cost Estimate
The following is the cost estimate for the O&M requirements. The costs are based on a delivered
fuel price as shown in Section 4.1.2.2. We have also included the cost of one additional staff
member to operate and perform small routine maintenance at the biomass plant on the dayshift only.
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Fuel
Maintenance Contract
Operator
Wind Turbine Maintenance
Solar dhw Systems Maintenance
Insurance
General Supplies
Miscellaneous

$186,500
$25,000
$50,000
$10,000
$2,000
$10,000
$10,000
$10,000

TOTAL

$303,500

4.1.5.3 Financial Feasibility Assessment
The fuel consumption figures for the two-year period from January 2004 to December 2005 were
collected to determine energy usage.
The following fuel oil consumption data was collected:
Centre Sportif
Lapointe
Potevine
Total 2 Year

-

1,199,910 L
58,664 L
40,624 L
1,299,198L

Average Yearly Consumption - 649,600 L/yr
At current pricing of $0.62/L the university can expect a fuel oil bill of approximately $402,750 in
the next fiscal year. The required cost of heating the campus with wood chips can be determined as
follows:
Fuel Oil Heat Content
Assumed Boiler Efficiency

-

38,000 Btu/L
83 %

Total required annual heat output to system =
=

38,000Btu/L x 649,600 L/yr x 0.83%
20,488 x 106 Btu/yr
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Wood fired boilers have significantly lower efficiency than oil-fired boilers because of the high
moisture content of the wood. Typically wood chips contain 50% water by weight. Based on our
combustion calculations we are assigning an efficiency of 65.8% for a wood fired boiler. The annual
fuel consumption for a wood fired boiler would be as follows:
Heat Input
=

=

Heat Output/efficiency

20,488 x 106 Btu/yr/0.658

Wood Chip Heating Value

=

Annual Wood Chip Consumption

=

31,137 x 106 Btu/yr

4180 Btu/lb
=
=

31,137 x 106 Btu/yr / 4180 Btu/lb / 2,000 lb/ton
3,724 tonnes/yr

Savings Analysis
A University owned project would require a significant capital investment but there are significant
annual fuel savings that can be realized. In order to determine the net savings for this scenario we
examine all the credits and debits to the University associated with building and operating the new
plant. Other expenditures associated with running the plant were not considered because there would
be no net change to the University. Also debt servicing and plant depreciation costs are ignored.
The credits will be:
The debits will be:

Credits:

Less fuel oil purchased, less electricity purchased
Wood fuel cost
Other O&M costs

Current Fuel Oil Consumption (Litres)
Current fuel oil price ($/Litre)
Wind Turbine Production
Current Average Cost ($/kWh)
Current Annual Fuel Cost
Wind Turbine Production Value
Total

649,600
0.62
$132,000 kWh/yr
0.08
$402,750
$ 10,560
$413,310
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Debits:

Wood Fuel
Non-Fuel O&M Cost
Total

$186,500
$105,000
$291,500

As can be seen from the above – there is significant annual savings to the university from this
project of over $120,000 per year.
Investor Owned Plant
As a test for this project we analyzed the biomass plant to see if it would make sense from a private
investment scenario. The assumption is that an investor owned plant would sell thermal energy (hot
water) to the university at a price similar to what it costs today to produce that energy. In this case it
is $20.39/million Btu based on current oil price of $0.62/L. The investor will factor in debt servicing
costs as well as plant depreciation costs. The detailed financial model we use will look at all the
various inputs to determine:
1.

2.

Return on Equity (ROE) which is Net Income divided by Shareholder Equity, where
•

Shareholder Equity = Assets – Liabilities

•

Assets = Original assets – depreciation + retained earnings

•

Liabilities = loan amount – principal payments

Return on Assets (ROA), which is earnings before interest and taxes (EBIT) divided by the
value of the assets. This financial indicator could also be called Return on Investment

The model outputs for the investor owned plant are included in Appendix A. The output shows a
poor Return on Equity of 6.5%. The Return on Assets for this project is 7.1%. This project would
not attractive from an investor owned perspective at these rates of return.
Sensitivity Analysis
The following table shows the items within the financial model that were checked for project
sensitivity to changes in these items.
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Financial Sensitivity Analysis
Item
Base Case
Fuel Price
Fuel Price
Fuel Price
Capital Cost
Capital Cost
Capital Grant

Change from Base Case
- $20/ton ($30/ton)
- $10/ton ($40/ton)
+$10/ton ($60/ton)
-10%
+10%
50%

Return On Equity
6.5 %
15.7 %
11.3 %
1.3 %
8.4 %
4.9 %
21 %

4.1.5.4 Conclusions
For a University owned project, there are potential operational cost savings. There are many positive
economic benefits for this project including:
•

Reduction of GHG

•

Creation of local jobs in the forestry sector

•

Making use of an under utilized resource.

•

Additional employment opportunity at the university

•

Keeping the money in Clare.

•

Good visibility with wind turbine and solar panels.

4.1.6

Implementation Requirements

Implementation will require support and fundraising support from the university administration.
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4.2

VILLA AREA, BIOMASS HEATING PLANT WITH DISTRICT HEATING

4.2.1

Introduction

4.2.1.1 Project Overview and Host
Villa Acadian was identified as a potential site for renewable energy opportunity, namely a wood
chip fired district-heating system. The current heating plant consists of individual oil fired hot water
boilers at each location. The proposed new heating plant would see the installation of a wood chip
fired district heating plant supplying Villa Acadian, Au Logie Du Methagan, Foyer Evangeline, a
local convenience store, funeral home as well as twenty-five (25) private residences. The oil fired
boiler plants would remain as a backup system to the new wood fired system. The wood fired
heating plant would use very well proven technology to provide a reliable cost effective source of
thermal energy for the campus using an underutilized local resource.
4.2.1.2 Summary of Financial Analysis
The new wood fired boiler would burn locally produced wood chips. The chips could be any blend
of hardwood or softwood. After discussions with local business people and investigation of other
local users of wood chips we have determined that a reasonable price for wood chips delivered to the
plant would be in the order of $50/ton.
Current heating cost with oil (based on $0.62/L) is approximately $70,000.
Annual operating cost with a wood chip heating would be approximately $59,000
So based on current fuel pricing an annual operating cost savings of $11,000 would be realized.
The approximate cost of installing a wood chip fired system is $659,000. This would result in a
simple payback of sixty-six (66) years.
As a financial test we always look at the viability of any project from the perspective of a private
investor to see if it would be feasible. Using the assumptions listed above we have determined the
Return on Equity (ROE) would be negative for this project over its twenty-five (25) year life.
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4.2.2

Project Description

The conceptual design for this plant would see a new plant constructed behind the Villa Acadien
nursing home. The oil-fired boilers would remain as a backup system to the new wood fired system.
For a wood fired heating system, we would extend the existing hot water distribution system to
include Au Logie Du Methagan, Foyer Evangeline, a local convenience store, funeral home as well
as twenty-five (25) private residences.
4.2.2.1 Project Components
The new central heating plant would consist of a single wood fired hot water boiler system capable
of supplying the peak winter heating demand. The new equipment would consist of:
•

Wood chip reclaim system from storage, sized for 48hr storage capacity

•

Fuel conveying system from storage to boiler room

•

Energy recovery boiler with trim components

•

Structural Supports

•

Automatic ash conveying system

•

Flue gas vent system with ducting and supports

•

Emission control of multi cyclone type

•

Induced draft fan

•

Control System for automatic operation

•

Computer Operator Interface

•

Mechanical Installation

•

Electrical Installation

•

Building

•

Direct buried underground piping system

•

Commissioning and start-up assistance

•

Engineering

•

Project Management
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4.2.2.2 Assumptions and Parameters
The following assumptions and parameters were used:
Current Fuel Oil Pricing
Current Delivered Wood Chip Pricing
Peak Heating Load for New Plant
Extra Staff Required
Fuel High Heating Value
Fuel Moisture
Average Boiler Load
Plant Availability
Debt Equity Ratio
Debt Interest Rate
Depreciation Straight Line

-

$0.62/L
$50/tonne
100 Boiler Horsepower
One Operator Part time
4,180 But/lb
50%
407,000 Btu/hr
100%
50 : 50
7.5%
30 years

4.2.2.3 Natural Resource Availability
The natural resource in this case is locally harvested hardwood and softwood. We have had some
discussion with local business people involved in the forest industry: Denis Tufts, Hubert Leblanc
and Arcade Comeau. Today hardwood firewood sells for $26 to $30 per tonne roadside, freight and
HST extra. Small hardwood that is not in demand for firewood sells for $24 per tonne. It is possible
to buy a mixture of pine/hemlock/larch for $17 per tonne, presently it is really waste. Trucking rates
are$8 for less than 40 km and $10 for more distance. La Foret Acadienne sells 3,000 cords of
pulpwood to Bowater. Mr Arcade Comeau estimates that that an acre of woodland around Clare
grows one cord of wood fibre per year. He says also there is lots of aspen in Annapolis County, and
that Irving has a good chipper presently in Weymouth. His view is that there is a sustainable harvest
of somewhere between 3,000 and 10,000 cords per year depending on the mix required.
4.2.2.4 Operations and Maintenance Requirements
The proposed heat system would involve more maintenance than the existing oil fired system. Solid
fuel handling is more difficult and involves hoppers and conveyors with moving parts and the
associated wear related components. For the purpose of the economic model we have allowed one
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additional operator for the heating plant on a part time basis. We have also allowed a small annual
maintenance budget in the financial analysis model.
4.2.3

Regulatory Issues

4.2.3.1 Environmental Impact
The plant will be located on the site of a nursing home and in the vicinity of private residences. The
following environmental impact is anticipated.
Air Emissions:

The wood fired boiler will produce more particulate emissions than an oilfired boiler. The current system is priced with a mechanical dust collector,
which is inexpensive, simple and easy to maintain. At the design stage the
particular technology for particulate removal can be addressed and modified
as required. An electrostatic precipitator could also be considered which
would offer higher removal efficiencies. As wood chips have no sulphur,
there will be elimination of virtually all sulphur dioxide emissions.
Greenhouse gas will be reduced as calculated in Section 4.1.5.1.

Ash:

The combustion of wood will involve production of ash. The ash will need to
be collected and trucked off site for landfill. The ash content of the wood
chips as fired is estimated at 1.2% by weight. This would mean our annual
ash disposal volume would be in the order of 649 x 0.012 = 8 tonnes/year.

Fuel Supply:

The fuel will be delivered to campus in specially designed trailers with a
capacity of thirty (30) tonnes. This will require approximately twenty-two
(22) truckloads per year. The trucks can be scheduled for the time of day that
causes the least disruption to ongoing neighbourhood activities. The on site
storage will allow forty-eight (48) hours total to accommodate for delivery
disruptions. Also the oil-fired system can be maintained as a backup system.

Noise:

The plant can be designed so that there is no net increase in noise levels.
There will be noise related issues from truck fuel delivery.
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4.2.3.2 Utility Connections
The utility connections in this case will be the connection to the existing hot water distribution
system in each individual building.
4.2.4

Social and Economic Impact

Woodlot owners can benefit from the developing markets for wood chip fuel and that income
streams generated would help owners deliver environmental and social benefits from their woods to
society. Developing a market for low-grade hardwood and softwood timber through wood fuel
projects could also make other woodland management operations more economically viable.
The money currently paid for oil would now stay in the community and create employment
opportunities in the forest industry. Also from the plant operations aspect, extra jobs will be created
to operate and maintain these new wood fired heating plants, while at the same time offering
operational savings to the plant owner.
Use of timber from existing woodland could play an important role in sustaining rural communities,
providing employment opportunities in timber harvesting and transport and supply chains. This
would help to support the forestry sector and would offer valuable diversification opportunities for
farmers.
This project includes a small wood frame building as well as furnaces and heat distribution systems.
There will be carpentry, mechanical and electrical work in the building and the equipment housed
inside. Local excavation contractors will also benefit from the trenching required for the heat
distribution lines.
This project will also require a continuing supply of fuel, which will be harvested locally, thereby
providing employment for the wood harvesting sector. In full operation, this system will require
several thousand tonnes of wood per year.
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4.2.5

Financial Assessment

4.2.5.1 Energy and GHG Emission Reduction Estimates
Greenhouse gases are emitted when any fossil fuel such as oil is burned. When wood fuel is burned
there is no net increase in greenhouse gas emissions, provided that a tree grows in place of the one
that was cut down. There are some emissions that are created during the extraction, preparation and
transport of the wood chips.
The estimated GHG reduction for this plant is 113,000 L/yr fuel oil saved at the heating plant.
Wood chip transportation related emissions
Loads Fuel/year
Assumed Round Trip Distance
Truck Fuel Economy – (5 mpg)
Annual Transportation Fuel Consumption
Net GHG Savings
Net GHG Savings

=
=

=

22
60 km
56 L/100 km
22 x 60 * 56/100

=

740 L

(113,000 – 740) x 2.76 kg CO2/L* fuel oil / 1000 kg/tonne
300 tonnes/year

* 2.76 kg CO2/L is emission factor used by Transport Canada for standard diesel fuel.
4.2.5.2 Cost Estimates
Capital Cost Estimate (+/-25%)
The following is the capital cost estimate for a wood chip fired central heating plant. The breakdown
of costs includes budget pricing on the boiler system and estimated costs for the remaining
equipment and installation costs. All prices are in Canadian dollars, taxes not included.
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Boiler System including hoppers and conveyors
Water Treatment
Feed Pumps
Mechanical BOP + Installation
Electrical System
Instrumentation and Control
Civil Works and Buildings
Underground Piping Distribution System

$304,000
$8,000
$8,000
$80,000
$10,000
$10,000
$85,000
$50,000

Subtotal

$555,000

Project and Construction Management 5%
Engineering 12%
Training
TOTAL

$28,000
$66,000
$10,000
$659,000

Operation and Maintenance Cost Estimate
The following is the cost estimate for the O&M requirements. The costs are based on a delivered
fuel price as shown in Section 4.1.2.2. We have also included the cost of one additional staff
member to operate and perform small routine maintenance at the plant on the dayshift only.
Fuel
Maintenance Contract
Operator (Part-Time)
Insurance
General Supplies
Miscellaneous

$32,500
$5,000
$12,000
$5,000
$2,000
$2,000

Total

$58,500

4.2.5.3 Financial Feasibility Assessment
The following fuel oil consumption data was estimated.
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Villa Acadian
Au Loge Du Meteghan
Foyer Evangeline
25 Private Residences
1 Convenience Store
1 Funeral Home
Average Yearly Consumption

30,000 L/yr
8,000 L/yr
10,000 L/yr
50,000 L/yr
5,000 L/yr
5,000 L/yr
113,000 L/yr

At current pricing of $0.62/L the fuel oil bill will be approximately $70,000 in the next fiscal year.
The required cost of heating the buildings with wood chips can be determined as follows:
Fuel Oil Heat Content
Assumed boiler efficiency

–
–

38,000 Btu/L
83 %

Total required annual heat output to system =
=

38,000Btu/L x 113,000 L/yr x 0.83%
3,564 x 106 Btu/yr

Wood fired boilers have significantly lower efficiency than oil fired boilers because of the high
moisture content of the wood. Typically wood chips contain 50% water by weight. Based on our
combustion calculations we are assigning an efficiency of 65.8% for a wood fired boiler. The annual
fuel consumption for a wood fired boiler would be as follows:
Heat Input

=

Heat Output/efficiency

=

3,564 x 106 Btu/yr/0.658 = 5,416 x 106 Btu/yr

Wood Chip Heating Value

=

4,180 Btu/lb

Annual Wood Chip Consumption

=
=

5,416 x 106 Btu/yr / 4180 Btu/lb / 2000 lb/ton
647 tonnes/yr
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Savings Analysis
A community owned plant would require a significant capital investment but there are minimal
annual fuel savings that can be realized. In order to determine the net savings for this scenario we
examine all the credits and debits to the community associated with building and operating the new
plant. Also debt servicing and plant depreciation costs are ignored.
The credits will be:
The debits will be:

Less fuel oil purchased
Wood fuel cost
Other O&M costs

Credits:

Current Fuel Oil Consumption (Litres)
Current fuel oil price ($/Litre)
Current Annual Fuel Cost

113,000
0.62
$70,000

Debits:

Wood Fuel
Non Fuel O&M Cost
Total

$32,500
$26,000
$58,500

As can be seen from the above – there is small annual savings compared to the capital investment
required.
Investor Owned Plant
As a test for this type of plant we analyze the plant to see if it would make sense from a private
investment scenario. The assumption is that an investor owned plant would sell thermal energy (hot
water) to the community at a price similar to what it costs today to produce that energy. In this case
it is $20.39/million Btu based on current oil price of $0.62/L. The investor will factor in debt
servicing costs as well as plant depreciation costs. The detailed financial model we use will look at
all the various inputs to determine:
1.

Return on Equity (ROE) which is Net Income divided by Shareholder Equity, where
•

Shareholder Equity = Assets – Liabilities
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2.

•

Assets = Original assets – depreciation + retained earnings

•

Liabilities = loan amount – principal payments

Return on Assets (ROA), which is earnings before interest and taxes (EBIT) divided by the
value of the assets. This financial indicator could also be called Return on Investment

The model outputs for the investor owned plant are included in Appendix C. The output shows
negative return. This project would not attractive from an investor owned perspective at these rates
of return.
4.2.5.4 Conclusions
For a community owned plant, the potential fuel savings will not be sufficient to justify the capital
expenditure required.
There are many positive economic benefits for this project including:
•

Reduction of GHG

•

Creation of local jobs in the forestry sector

•

Making use of an under utilized resource.

•

Additional employment opportunity in the community (operator)

•

Keeping the money in Clare.

4.3

COMEAU LUMBER, MODIFICATIONS TO EXISTING COGENERATION
SYSTEM

4.3.1

Introduction

4.3.1.1 Project Overview and Host
The boiler plant at Comeau Lumber consists of a hog fuel fired boiler along with a 1 MW steam
turbine. In the current mode of operation, hog fuel (bark, shavings and sawdust) is burned in a
modern combustion system and steam is produced in a horizontal return type (HRT) boiler. The
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steam is produced at 125 psig in the boiler and a portion of the steam is sent to a steam turbine at full
pressure. The remaining steam is sent to a pressure reducing station and reduced for use in the kiln
and some for building heating. Creating high pressure steam and using a pressure reducing station to
get lower pressure process steam is a waste of potential energy. The steam turbine has an extraction
port that is not used. By using the extraction port, all the high pressure steam could be expanded
across the first section of turbine blades to create electrical energy and reduce fuel consumption. The
required low pressure steam would be extracted at the turbine extraction port. The increase in cycle
efficiency from this method of operation is approximately 9%. This translates directly to a 9%
reduction in fuel usage for the same thermal and electrical output.
4.3.1.2 Summary of Financial Analysis
The project is feasible from a private investor perspective. Using the assumptions listed in Section
4.1.2.2 we have determined the return on investment (ROI) would be approximately 40%. The
project capital cost estimate will need to be further refined but a sensitivity analysis shows that even
significant increase in capital cost of the project would still yield favourable a ROI.
4.3.2

Project Description

4.3.2.1 Project Components
The existing power plant at Comeau Lumber consists of the following major equipment.
•

Bark reclaim system from storage.

•

Fuel conveying system from storage to boiler room.

•

Energy recovery boiler

•

KMW Combustion System

•

incl. Superior Boiler Works Model HRT-96-19-19.2-3906 Boiler rated at 31,245 lb/hr steam

•

Automatic ash conveying system.

•

Flue gas ducting and supports.

•

Emission control of multi cyclone type.

•

Control System for automatic operation.

•

Forced Draft and Induced Draft Fan.
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•

Steam Turbine - General Electric 1000 KW 7988 RPM 5 Stage Steam Turbine Rated for 130
psig steam @ 356 F.

•

Speed Reducing Gear - General Electric– Type S224 1000 kW 7988 / 1200 RPM

•

AC Generator - General Electric Model BFL 2217 - 1250 kVA 480 Volts

4.3.2.2 Assumptions and Parameters
The following assumptions and parameters were used:
Current Wood Chip Pricing
Fuel High Heating Value
Fuel Moisture
Average Boiler Load
Annual Extra Staff Required
Turbine Generator Output
Plant Availability
Debt Equity Ratio
Debt Interest Rate
Depreciation Straight Line

-

$20/ton
4,180 But/lb
50%
23,000 lb/hr
None
1,000 kW
90%
50 : 50
7.5%
30 years

The actual turbine performance data with steam extraction will need to be confirmed with the
manufacturer – General Electric.
4.3.2.3 Natural Resource Availability
This project will not involve additional resources, but simply use the existing resource more
efficiently.
4.3.2.4 Operations and Maintenance Requirements
The proposed modifications to the steam piping system will not impose any additional operational or
maintenance requirements on the plant.
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4.3.3

Regulatory Issues

4.3.3.1 Environmental Impact
Fuel Supply: The fuel requirement will be reduced by approximately 9% for the same plant
thermal and electrical output. This will directly result in 9% less emissions for the
same electrical and thermal energy production.
4.3.3.2 Utility Connections
The utility connections, in this case are the steam piping and electrical connections at the plant. The
electrical output of the turbine generator will remain the same so there will be no changes there. The
steam piping system will need to be further evaluated, because with the new extraction system in
service the steam pressure delivered to the distribution system will be lower. Lower steam pressure
has a higher specific volume so the existing pipe size will need to be examined (i.e. a 6” pipe can
carry more high pressure 125 psig steam than 50 psig steam for the same pressure drop.)
4.3.3.3 Municipality Requirements/Issues
No issues.
4.3.4

Social and Economic Impact

The plant will require 9% less fuel for the same thermal and electrical output. This will make the
sawmill operation more viable as fuel savings should have a direct impact on bottom line.
The scope of this project is primarily mechanical and electrical. It consists of alterations to existing
piping and electrical systems. The purpose of the work is to improve the efficiency of the existing
co-generation system. The local benefits will be in the form of work for the local heating and
electrical contractors as well as the hardware and building supply firms.
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4.3.5

Financial Assessment

4.3.5.1 Energy and GHG Emission Reduction Estimates
Greenhouse gases are emitted when any fossil fuel is burned. When wood fuel is burned there is no
net increase in greenhouse gas emissions, provided that a tree grows in place of the one that was cut
down. There are some emissions that are created during the extraction, preparation and transport of
the wood chips.
Based on our combustion calculations and the assumptions made in Section 4.1.2.2, the estimated
GHG reduction for this plant is 9% or approximately 2,800 ton/yr.
4.3.5.2 Cost Estimates
Capital Cost Estimate (+/-30 %)
The following is an order-of-magnitude capital cost estimate for a turbine extraction system. The
breakdown of costs includes equipment and installation costs. The capital cost can be refined further
after a detailed inspection of the existing piping systems in the mill. All prices are in Canadian
dollars, taxes not included.
Turbine Extraction Piping & Valves
Electrical System
Instrumentation and Control

$200,000
$15,000
$15,000

Subtotal

$230,000

Project and Construction Management 5%
Engineering 12%
Training
Total

$12,000
$28,000
$5,000
$275,000
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4.3.5.3 Financial Feasibility Assessment
Savings Analysis
The plant would require a reasonably small capital upgrade to realize a nine (9) percent fuel savings.
If the fuel being used in the plant is essentially free from the sawmill operations then there will be no
payback for this upgrade. However if the fuel consumption of the plant exceeds the amount of hog
fuel and sawdust generated, then additional fuel must be purchased.
For the purpose of the evaluation we will assume the mill will have all the hog fuel it requires from
current operations and would be able to sell excess hog fuel for $20/ton at the mill gate.
The credits will be:
The debits will be:

Less hog fuel purchased
Debt Servicing Cost
Depreciation

Credits:

Annual Fuel Savings

Debits:

Debt Servicing Cost (100% debt,
7.5% of Capital Cost)
Depreciation 30 yr Straight Line
Total

$59,300
$5,000
$9,000
$45,300

As can be seen from the above – there is a net savings to the sawmill.
Financial Returns
The assumption is that an owner would save 9% on his fuel supply. The detailed financial model we
use will look at all the various inputs to determine:
1.

Return on Equity (ROE) which is Net Income divided by Shareholder Equity, where
•

Shareholder Equity = Assets – Liabilities

•

Assets = Original assets – depreciation + retained earnings
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•
2.

Liabilities = loan amount – principal payments

Return on Assets (ROA), which is earnings before interest and taxes (EBIT) divided by the
value of the assets. This financial indicator could also be called Return on Investment

The model outputs for the investor owned plant are included in Appendix C. The output shows a
very good Return on Equity of 40%. The Return on Assets for this project is 37%. This project is
very feasible from an investor owned perspective.
4.3.5.4 Sensitivity Analysis
The following table shows the items within the financial model that were checked for project
sensitivity to changes in these items.
Financial Sensitivity Analysis
Item
Base Case
Assigned Fuel Price
Assigned Fuel Price
Capital Cost
Capital Cost

Change from Base Case
- 10$/ton (10$/ton)
+10$/ton (30$/ton)
+ 50 %
- 20 %

Return On Equity
40 %
18 %
52 %
27 %
48 %

4.3.5.5 Conclusions
The turbine steam extraction project is very feasible. The sensitivity analysis shows the return is of
course very sensitive to fuel price. However with the assumed fuel price of $20/ton it will accept a
50% increase in capital cost and still remain feasible.
There are many positive economic benefits for this project including:
•

Reduction of GHG

•

Increased bottom line for sawmill
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4.4

SPECTACLE LAKE GROUP, AD SYSTEM FOR HOG MANURE AND OTHER
ORGANIC WASTES

4.4.1

Introduction

4.4.1.1 Project Overview and Host
Spectacle Lake Hog Farm is a large farrow to finish hog operation producing approximately 12,000
hogs per year for shipment to processors. All manure from the facility is collected in pits and flushed
by gravity to a sump from where it is pumped to a stabilization lagoon that drains to an engineered
wetland. Current hog manure production of 50 m3 per day is expected to fall to 15 – 20 m3 per day
with the closure and relocation of the finishing operation out of the area in the spring of 2007.
Sources of organic waste to replace the lost hog manure have been investigated that include mink
carcasses from the fur industry and green cart waste collected by the municipality that is currently
sent to a composting operation in Yarmouth County. The project plan would involve construction of
an anaerobic digester to process the waste and produce a relatively inert, pathogenically safe organic
product, which, upon dewatering, would be suitable for composting. Biogas generated within the
digester would be used to generate electrical energy for use on the farm and thermal energy to
maintain optimum temperatures within the process.
4.4.2

Project Description

The conceptual design for the plant would see an in ground plug flow style digester vessel
constructed near the existing manure sump and belt press building. This location is to take advantage
of existing infrastructure and reduce capital costs.
4.4.2.1 Project Components
The major components of the plant would consist of:
•

Digester tank

•

Mixing tank

•

Effluent tank

•

Manure pump
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•

Digester pump

•

Water pump

•

Shredder

•

Gas cover

•

Gas scrubber

•

Combined heat and power unit

•

Emergency flare

•

Belt press

4.4.2.2 Assumptions and Parameters
The following assumptions and parameters were used in our analysis:
Current electricity purchase cost
Current fuel oil cost
Extra staff required
Plant availability
Debt to equity ratio
Debt interest rate
Straight line depreciation
Debt term

-

$0.08/kWh
$0.62/L
1 operator
98%
70 : 30
7.5%
10 years
20 years

4.4.2.3 Natural Resource Availability
The natural resource in this case is residual organic material form several sources. The hog manure
volume estimate is based upon the breeding/gestation, farrowing, and weaning operations continuing
after the finishing operation is relocated. The mink carcasses are residual of pelting operations that
will continue as long as there is a mink industry in the area. Organic green cart waste is collected by
the municipality and delivered to a composting operation in Yarmouth County. Depending upon the
length of commitment of the current contract for delivery of this waste, this is another potential
source of infeed stock for the digester. Another potential source is septage sludge. There are
currently two lagoons in Clare that receive septage sludge from contractors that pump out septic
tanks for residential, commercial, and industrial customers. The lagoons, once filled, must have the
accumulated sludge removed in order for them to continue accepting wastes or new lagoons or other
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receiving facilities must be developed. The anaerobic digester could be a location to take excess
accumulated sludge form the lagoons or to receive fresh septage sludge if the lagoons become filled
and can no longer accept it. Fresh sludge would be desirable since it would have more organic
material capable of sustaining the mesophilic bacteria necessary to achieve the waste treatment and
methane gas production in the digester.
4.4.2.4 Operations and Maintenance Requirements
The proposed system would require more direct operator involvement and maintenance than the
current manure handling system at Spectacle Lake. Maceration and infeeding of the carcasses and
green cart waste, transfer and infeed of septage sludge, operation of the belt press, and maintenance
of the combined heat and power unit are all requirements not currently part of the day-to-day
operations at Spectacle Lake. We have allowed for one additional full time operator plus some
contracted equipment maintenance to account for these requirements.
4.4.3

Regulatory Issues

4.4.3.1 Environmental Impact
The plant will be located within an existing industrial property. The following inputs are anticipated.
Air Emissions:

The biogas produced will be primarily methane and water vapour. Emissions
from the combined heat and power (CHP) unit will be primarily CO2, H20,
and trace amounts of nitrous oxides similar to other gas fired engines. The
flare will have a propane fired pilot but will be utilized solely to deal with
equipment down time. Trace H2S in the biogas will be scrubbed out prior to
the CHP unit.

Odour:

The digester is a sealed unit where only outputs will be biogas for
combustion in the CHP unit and fully digested effluent, which tests have
shown, has little or no objectionable odours.

Noise:

The plant will be designed to enclose all noise producing equipment so there
will be no increase over existing ambient noise levels at the site.
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Liquid Emissions:

The digester will have a double containment system to prevent leaks. Leak
detection instruments will shut down any equipment if leaks are detected in
any piping or vessels/ Daily visual inspections of the CHP unit will check for
any leaks of the lube oil or cooling fluids.

Bio-security:

Due to the proximity of the hog barns and a mink ranch to the site, biosecurity measures will be important to prevent disease transmission. A
minimum amount of material will be stored on site in an unprocessed state
and for a maximum of twenty-four (24) hours and only in enclosed
containers. All loose residual material will be cleaned up daily from the site.

4.4.3.2 Utility Connections
Power from the CHP unit will tie in downstream of the farms meter. Under a net metering
arrangement with NSPI, surplus power can be fed back to the grid to offset the cost of purchased
power. Some connection safety equipment required by NSPI will be included in the plant equipment.
4.4.3.3 Municipality Requirements/Issues
No municipal energy issues are of concern. Issues of noise, odours, and bio-security were addressed
earlier.
4.4.4

Social and Economic Impacts

This project includes the construction of two simple wood framed buildings and a rectangular, in
ground, concrete digester tank, and related mechanical and electrical work.
The main beneficiaries will be the general contractors and the mechanical and electrical contractors
as well as the concrete supplier, which is located right on site. Local building supply businesses will
also benefit from the activity.
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4.4.5

Financial Assessment

4.4.5.1 Energy and GHG Emission Reduction Estimates
The biogas produced in the digester will have an energy content of roughly 60% that of natural gas
per unit volume. Electricity produced from this biogas will produce CO2 at a rate of 0.452
tonnes/MWh. Electricity in Nova Scotia using current NSPI emission intensity factors shows a rate
of 0.9 tonnes/MWh. Therefore a GHG emission savings of 0.448 tonnes/MWh is expected. The plant
is expected to produce approximately 50 kW of electricity of which roughly 20 kW will be utilized
in the plant process equipment leaving 30 kW as net output. Plant availability is expected to be 98%
or annual operating hours of (8760 – 175) = 8,585 hours.
Net total electrical output is 8,585 * 30 = 257.5 MWh/year
∴

Net GHG savings = 257.5 * .448 = 115 tonnes/year

4.4.5.2 Cost Estimates
Capital Cost Estimate
Description
Hog Manure CSTR System
Galvanized Chain Link Fence (1.8 m high w/barbed top)
$4,000
Double Swing Gates (x2)
$3,500
Piping System Cost
$30,000
Manure Pump
$15,000
Manure Valves
$20,000
Solid/Liquid Separator/Pump Enclosure
$20,000
Effluent Tank (concrete)
$30,000
Effluent Return Pump from Jacket to Pond (Sump Pump)
$10,000
Anaerobic Digester
$250,000
AD Tank Insul. Cover and Internal Support for Membrane
$20,000
Digester Heat Piping System
$20,000
Digester Flexible Membrane
$10,000
Cover Seal (Compressor & Air Tubing)
$3,000
Air Injection System
$2,000
Biogas Scrubber
$17,000
Biogas Scrubber Blower
$5,000
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Description
Macerator
Solids Infeed Hopper
Unprocessed Storage Bins
Water Trap
Flare
Control Valves
Power Generation Island Exchanger
Heat Medium Pumps (x4)
Power Generation Island
Boiler
Enclosure for Engine and Boiler

Hog Manure CSTR System
$40,000
$15,000
$10,000
$5,000
$15,000
$15,000
$10,000
$3,000
$75,000
$15,000
$30,000

Composting Cost (1 month composting)
Windrow Composting Slab

$33,875

Engineering
Project Management

$75,000
$50,000

System Total before Contingency
Contingency (15%)
TOTAL

$873,375
$131,006
$1,004,381

Operation and Maintenance Capital Costs
Operator
Maintenance Contracts
Spare Parts
Fuels/Lubricants
Insurance
Taxes
TOTAL

$25,000
$5,000
$1,000
$5,000
$3,000
$2,000
$41,000

4.4.5.3 Financial Feasibility Assessment
Electricity generation from the CHP unit will not produce revenue directly since, in a net metering
arrangement with NSPI, there is no power purchase agreement. The net output, however, will
displace energy that would otherwise have been purchased.
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Green cart waste sent to the composting facility in Yarmouth County is charged a tipping fee of
approximately $75 per tonne. Assuming the current contract can be voided and a similar tipping fee
negotiated, this would provide some revenue to the plant.
Disposal of septage sludge currently costs clients approximately $0.50 per gallon ($100/tonne) for
removal. Lagoon disposal is currently costing little or nothing to the sludge haulers. If the haulers
must incur a cost to develop new lagoons when the current ones are filled, paying a nominal fee to
dispose of the sludge at this facility may be acceptable. We have assumed a modest tipping fee for
septage sludge of $20/tonne.
Revenue credits would therefore be:
Electricity displacement
Green Cart Waste
Septage Sludge
Compost Sales
TOTAL REVENUE

-

257.5 MWh @ $80/MWh
626 tonnes/year @ $75/tonne
1,600 tonnes/year @ $20/tonne
880 tonnes/year @ $15/tonne

=
=
=
=
=

$20,600/year
$46,950/year
$32,000/year
$13,200/year
$112,750/year

Annual costs will be:
Operator
Maintenance Contracts
Spare Parts
Fuels/Lubricants
Insurance
Taxes
TOTAL COSTS

$25,000
$ 5,000
$ 1,000
$ 5,000
$ 3,000
$ 2,000
$41,000

Based on a capital cost of approximately $1,000,000, 70% debt, and an interest rate of 7.5% over the
project service life of twenty (20) years, annual loan repayment and debt servicing costs will be
roughly $67,000 per year leaving a profit of approximately $5,000 per year to apply against an
equity investment of $300,000. This yields a very low return on equity of less than 2%.
Additional revenue streams are unlikely and costs should remain stable. Reducing the capital cost by
20% to 800,000 results in a return on equity of 7.5%. This indicates that a careful design and
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reduced capital cost could produce a project with an acceptable rate of return. Loss of revenue,
however, associated with leak of septage sludge or green cart waste would cause the project to revert
to a net annual loss.
4.4.5.4 Conclusion
The project can help deal with some potentially difficult environmental issues surrounding septage
wastes and mink carcasses while producing small amounts of green energy and a useable organic
compost. The project can keep more money in Clare and create positive attitudes toward organics
disposal.

4.5

METEGHAN RIVER MINI HYDRO

4.5.1

Introduction

4.5.1.1 Project Overview and Host
Hydroelectricity provides more than 19% of the world’s electricity consumption from both large and
small power plants. Many regions of the world have a significant number of small hydroelectricity
plants in operation. In China, for example, more than 19,000 MW of electricity is produced from
43,000 small hydro-facilities (Reference: RETScreen International Clean Energy Decision Support
Centre, Clean Energy Project Analysis, Small Hydro Projects). Small hydro projects can range up to
50 MW with projects in the 100 kW to 1 MW range sometimes referred to as “mini” hydro, and
projects under 100 kW sometimes referred to as “micro” hydro.
A review of potential mini hydroelectric sites / opportunities within the Municipality has led to the
selection of the Meteghan River in the vicinity of Indian Falls as a possible hydroelectric site. The
location identified is approximately 2 kms inland (east) from the community of Meteghan River as
shown on Figure Hydro 1. The project host would be the Municipality of the District of Clare and/or
Nova Scotia Power Corporation (NSPC).
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4.5.1.2 Summary of Financial Analysis
Preliminary cost estimates identified in Section 4.5.5.2 indicate capital costs in the order of $5.0 M.
Amortization of that cost at 6% over twenty years would require annual payments in the amount of
$436,000 per year Revenues from a 300 kW hydro-electric facility, assuming eight (8) months per
year operation at twenty-four (24) hours per day and sale of electricity at $0.08/kWh, would result in
revenues in the order of $110,000 per year. This project would therefore not pay for itself unless; a)
financial grants were available to off-set capital costs, b) the present cost of electric power were to
increase dramatically, or c) the dollar value were to be attributed to recognize carbon credits
associated with greenhouse gas emission reduction. In fact, all three of the above factors would be
required to demonstrate cost effectiveness. This scenario is highly unlikely so the project is not
recommended for implementation.
4.5.2

Project Description

4.5.2.1 Project Components
A small hydroelectric generating station usually consists of two (2) main components, i.e., civil
works and powerhouse electrical/mechanical equipment. Civil works normally incorporate a
diversion dam or weir and intake structure through which water is directed via a canal, tunnel, or
penstock, through to a powerhouse. The powerhouse will include a turbine through which the water
flows with enough force to create electricity via a generator. The water then flows back into the river
via a tailrace. This (Meteghan River) application is shown in plan and section on Figure Hydro 2,
indicating the potential for approximately 10 m of vertical head available from the proposed location
of the weir intake structure through to the powerhouse turbine and housing structure. The penstock
for this application would be a pre-cast concrete structure following the riverbank a distance of some
760 lin m from the intake to the powerhouse.
4.5.2.2 Assumptions and Parameters
This project is based on a number of assumptions including; public acceptance, land and water
resource availability, environmental sustainability in terms of being able to prevent or mitigate
damage to the river and habitat, regulatory approvals, and guaranteed sale of electrical power to
NSPC.
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