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2.0 Strategies & Actions

Unfortunately there is no one action to green a fleet. The most effective green fleet needs to
implement a number of actions that each improve efficiencies a small amount (often by 5% to 15%). It
is an ongoing process that takes advantage of small steps and compounding reductions and the resulting
savings.

In this section, Green Fleet actions are divided into three strategic areas: Comprehensive Strategies,
Purchasing Strategies, and Operational Strategies. Each strategic area is divided into subsections which
outline background information, key objectives, and individual actions with associated timelines to
achieve the key objectives. Examples from other fleets are also provided to illustrate some realistic
results of implementing similar strategies.

2.1 Comprehensive Strategies

2.1.1 Total Emissions Reduction Goal

Considering that the City needs to provide services to its citizens, there will most likely always be a need
for a city fleet. When assessing the current state of fleet efficiency technology and its associated costs,
it is not likely that the fleet’s emissions can be reduced to meet the overall targets of the City (33%
reduction by 2020 and 50% reduction by 2050). However, this can be made up by making greater
emissions reductions in other areas (i.e. buildings). With this in mind, a total fleet emissions reduction
goal of 20% below 2008 levels by 2018 has been selected. Note that this strategy is developed to be
adaptable and regularly evaluated and updated (see Section 3.3) and this goal can be adjusted should
the City meet the reduction targets early as new technology becomes available or more affordable.
Table 1 below compares Williams Lake’s fleet emissions target with other fleets in BC.

Table 1: Examples of BC Fleet Reduction Targets

Fleet Target

City of Williams Lake 20% below 2008 levels by 2018

City of Dawson Creek 20% below 2004 levels by 2016

BC Provincial Government 15% or more below 2007 levels by 2016
District of Saanich 50% below 2007 levels by 2020

Capital Regional District 10% below 2004 levels by 2012

Key Objective:

> Reduce the City fleet’s emissions to 20% below 2008 levels by 2018.
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Total Emissions Reduction Goal Actions

Action Timeframe

1. Implement the actions described in this strategy to achieve a 20% | Current to 2018
reduction of the fleet’s emissions from 2008 levels by 2018.
Update this goal as necessary if emissions are reduced more
quickly than anticipated.

2.1.2 E3 Fleet Program

Energy Envirommen! Exrcelfence
Since 2007, the City of Williams Lake has been a member
of the E3 Fleet program®. E3 Fleet is a fleet
management program that is administered

by the Fraser Basin Council. This is a popular Green Fleet Example: E3 Fleet

fleet efficiency program used by many The Township of Langley was the first
municipal governments and private Green Rated Fleet in BC receiving a Silver
companies throughout BC and Ontario. E3 rating from e3 Fleets. Through implementing
Fleet offers a Fleet Review service that can E3 Fleet recommendations, between 2006 and
act as a benchmarking program as well as 2008 Langley improved their average fleet fuel
produce a comprehensive fleet report, efficiency by 8.5% and decreased GHG

including recommendations for vehicle emissions by 6.1%.

replacement timelines based on Iifecycle cost (From BC Climate Action Toolkit http://toolkit.bc.ca/success-
analyses (see Section 2.1.3 for discussion on
data tracking and benchmarking, and Section
2.2.1 for lifecycle costing).

stories/lessons-bc-s-first-e3-rated-fleet)

Data collection for an E3 Fleet Review began on July 1% 2011, and is planned to continue for a year.
After data is collected, E3 Fleet will analyze the data and make recommendations for improving the City
fleet’s efficiency.

E3 Fleet also operates a fleet rating system similar to that of LEED ratings for buildings. After a Fleet
Review is completed and fleet greening initiatives are undertaken, the City can apply for a Fleet Rating
(e.g. Silver, Gold, or Platinum). This rating will help to establish recognition of the overall level of fleet
efficiency and progress made towards a green fleet. Working to achieve an E3 Fleet Gold Rating is an
action outlined in the City’s Official Community Plan (Action: GHGIn.3, p. 5-8).

Key Objective

» To maintain membership as an E3 Fleet member, eventually obtaining Gold status for an
efficient and green fleet.

? http://www.e3fleet.com
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E3 Fleet Actions

Action Timeframe
2. Maintain yearly E3 Fleets Membership. Annually
3. Begin tracking data required for an effective E3 Fleet Review. July 2011 to July 2012
4. Conduct E3 Fleet Review when enough baseline data is collected Summer 2012

(approximately 1 year).

5. Consider and implement E3 Fleet Review recommendations as 2012 - 2014
determined feasible.

6. Aim for achieving an E3 Fleet Rating (e.g. Silver, Gold, Platinum) 2015

2.1.3 Data Tracking and Benchmarking

Having accurate benchmarks and performance data is a key consideration when making the best
decisions for actions. The first step in an effective emissions reduction program is to be aware of the
benchmark, or starting point, before major actions are started. A benchmarking exercise will collect and
compile all the relevant data to assess the fleet’s current efficiency and performance. This data should
then be collected on an ongoing basis to continue to identify areas for improvement and the success of
actions and initiatives.

Although the City has some data from 2008 and 2009 GHG inventories, the City’s fleet has not been
tracking distances travelled by the vehicles — only total engine hours have been tracked. This makes it
very difficult to accurately assess the efficiency of individual units. Starting July 1, 2011, kilometers are
being tracked. This will allow the city to have a much more accurate and reliable benchmark and
ongoing data collection.

The E3 Fleet program described in the above section (Section 2.1.2) performs a Fleet Review service that
will act as an efficiency benchmark and initiate a comprehensive data collection program. Once this
program is completed (approximately 1 year duration) it will be important to continue tracking fleet
performance data.

COBI Technology

COBI stands for Computerized On-Board Information. These units track engine performance and send
that information to the fleet fuel management computer. This data is then used to provide
comprehensive reporting on the operating efficiency of the City's fleet vehicles. Installation of this
technology will be thoroughly investigated, and if feasible, will be installed as a trial on some of the
fleet’s vehicles (see Actions 9 & 10).

Determining an Accurate Baseline

Williams Lake is in a unique situation as it committed to reducing its emissions from a baseline of 2008.
Going forward it will need to be assessed if 2008 was a relatively average year when it comes to
emissions generated by the fleet. A future averaged baseline may be more accurate, taken from the
three year average from before this strategy is implemented (i.e. a three year average from 2008, 2009,
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and 2010). This would be the baseline from which reductions are measured. As a 2008 and 2009
inventory has previously been completed and a 2010 inventory is currently underway, this will be a
generally simple task to complete.

Key Objective:

» Continually monitor fuel consumption and performance data at a unit and fleet level to identify
areas for efficiency improvement as well as the success of initiatives.

Tracking & Benchmarking Actions

Action Timeframe

7. Continue to monitor fuel consumption of individual vehicles and July 2012 and ongoing
large and medium sized equipment after E3 fleet data is collected.

8. Complete and implement a three year average baseline emissions | 2011
value based on 2008, 2009, and 2010 fleet emissions.

9. Investigate costs and benefits, and if feasible, install COBI systems | 2011 - 2012

on 25% of light duty vehicles as a trial assessment.

10. If COBI trial assessment is successful, and if feasible, install on 2012 - 2014
more vehicles.

2.2 Purchasing Strategies

Purchasing new vehicles is an important decision that has lasting impacts on GHG emissions and fleet
efficiency over the life of the units. There are a number of considerations described in this section when
purchasing new or replacement vehicles. These include: Lifecycle Management, Right-sizing, and
Alternative Technology purchases.

2.2.1 Lifecycle Management

Background:

Lifecycle management involves taking into consideration the costs associated over the entire life of a
vehicle, rather than only the initial capital cost for its purchase. This concept can also be applied to
existing fleet units for deciding on the most economically appropriate time for replacement. Often, a
lifecycle analysis can reveal that it is economical to replace a vehicle sooner than anticipated. A full
lifecycle analysis can also rationalize the often increased initial capital cost for green models.
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When to dispose the vehicle?
The point at which total operating costs equal total capital costs is the optimal time to replace a vehicle.
This is the point at which the total cost of ownership is minimized (see Figure 2). Considerations include
increasing maintenance costs, fuel and emissions savings of a new replacement, as well as depreciating

resale value.
]
- Capital
Operating
Time/Jsage
Figure 2. Economic Theory of Vehicle Replacement.
Key Objectives:

September 8, 2011

» The total value of existing fleet vehicles and the costs for vehicle purchases consider all

reasonable costs associated with them.

Lifecycle Management Actions

Actions

Timeframe

11.

12.

Initiate lifecycle costing for all vehicle purchase tenders. This
should include initial capital costs, maintenance costs, fuel costs,
carbon offset costs, insurance costs, and resale costs. When
considering tenders, place a higher value on minimizing total GHG
emissions for the vehicle.

Initiate regularly occurring investigations into replacement of units
following principles of full lifecycle cost analysis.

2011 and Ongoing

2013 and on

2.2.2 Right-sizing

A right-sizing study will identify if the fleet’s makeup adequately supports operations as efficiently as
possible. Right-sizing occurs at both the fleet and unit level. At the fleet level there should be enough
vehicles to provide services at a sufficient and acceptable level, without having an excess of vehicles that
are not often used but still maintained. At the unit level, right-sizing ensures that units are appropriate
for their use requirements, without being over-spec’d and wasting fuel.
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When combined with a lifecycle cost analysis, vehicles Green Fleet Example: Right-Sizing
can be identified for replacement with right-sized,
more efficient, green, or best in class models, often
before their originally planned replacement date. An

E3 Fleet Review (see Section 2.1.2) acts as a full reduce the size of its municipal fleet from 422
lifecycle analysis for all vehicles in the fleet and also vehicles in 1998 to 340 in 2006. By reducing

makes right-sizing recommendations. their fleet size they have noticeably reduced
eMIssions.

The City of Victoria has been reducing the
overall size of its fleet for nearly 10 years.
Through fleet right=sizing, Victoria was able to

Acquiring the right-sized unit:

When considering replacement of a fleet unit, the
Fleet Manger should consult with appropriate managers and equipment operators to define the tasks
required of the vehicle and recommend appropriate vehicle types.

Vehicle Right-Sizing Considerations:

unit uses the least amount of fuel while performing the task efficiently

unit emits the least amount of pollutants

can the unit efficiently perform multiple tasks without being over-spec’d?

Alternative technologies and fuels should be considered and many of the options are described
below (Sections 2.2.3 and 2.3.1).

AN

Key Objectives:

» All vehicles are appropriately sized for their usual tasks.

» New vehicle purchases (rather than replacement purchases) have a justifiable and demonstrable

need.
Right-Sizing Actions
Actions Timeframe
13. Purchases for additional vehicles should be considered as a last 2011 and Ongoing

option after all other options are examined.

14. When purchasing or replacing light duty vehicles, ensure they are | 2011 and Ongoing
right-sized for their tasks. Considerations should include most
efficient engine size for average hauling requirements, average
passenger capacity, average terrain requirements, and average
driving type (eg city or hwy). Note that right-sizing considers
average requirements and not estimated maximum or worst-case
requirements.

15. Consider replacing fleet passenger vehicles with lighter duty 2013 and on
alternative transport options such as bicycles, small electric
vehicles, or Segways.

16. Regularly assess tasked vehicles and ensure they are needed and 2011 and Ongoing
right-sized for their regular activities.
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2.2.3 Alternative Technology Vehicles

There are a number of alternative technology vehicles that should be considered when purchasing new
vehicles or replacing existing vehicles with new vehicles.

Battery-electric:

Battery-electric vehicles (also know simply as
“electric vehicles”) run on power stored in a
battery pack and are charged by plugging
into electrical outlets, usually either standard J
110V outlets or specialized charging outlets electric

T
CONRE:
for faster charging. Battery-electric vehicles i eléciiu

have significantly reduced operation and
maintenance costs, and almost no GHG
emissions when charged through the BC
Hydro grid. As there is no internal
combustion motor, maintenance costs are
significantly reduced.

Presently available battery-electric vehicles Figure 3. Ford is expected to launch its battery-electric Transit
have limited top speeds of 40kmph to Connect commercial vehicle in BC in 2011. This may be a viable
60kmph and require special city bylaws to be alternative vehicle for Williams Lake.

permitted on city streets.

In the next one to three years, a number of major vehicle manufacturers will be making available
battery-electric vehicles to the North American market. Passenger car prices are estimated to be in the
area of $30,000 and will have a range of 60km to 200km on a fully charged battery and will be able to
reach highway speeds. When considering lifecycle costs, this may be an economically viable type of
replacement vehicle.

Battery-electric Conversions:

There are a number of companies that offer services to replace stock internal combustion motors with
an electric motor and battery pack. The result is a stock “full size” vehicle with nearly zero emissions.
However, in most of these conversions the vehicle is not able to achieve highway speeds. This type of
conversion may be applicable for some smaller pickups in the fleet that have a significant amount of city
driving and no highway requirements. Considering fuel will no longer be purchased and the electrical
costs for charging will be very low, this may be an option that is feasible for some of the fleet’s smaller,
but relatively inefficient pickup trucks. It will be investigated further (see Action 19).

Hybrid-electric:

Hybrid-electric vehicles (often referred to simply as “hybrid”) combine a battery powered electric motor
with a conventional combustion engine. Current hybrid-electric vehicle batteries are recharged by
residual energy created from coasting, braking, and idling.

In the next one to three years it is expected that new plugin-hybrid-electric vehicles will be available.

These vehicles will have further charging capabilities and increased fuel efficiency (~100mpg) by
plugging them in to conventional outlets for charging when parked.
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Williams Lake currently has three hybrid-electric vehicles (two cars and one SUV). Fuel savings and
mileage are less than conventional vehicles, but also less than originally expected. Hybrid vehicles
perform best and recover their additional costs most quickly when tasked with high mileage in-town
driving. This is because the electric motor is mainly charged when idling, coasting, and braking —
something that does not occur very often on the highway. Consideration should be made for taking
advantage of these characteristics (see Action 20).

Alternative Fossil Fuel Vehicles

Propane and natural gas powered vehicles are also available on the market and achieve considerable
emissions reductions when compared to conventional diesel or gasoline counterparts. These vehicles
are available new, or conversion kits can be purchased, although the original capital cost of the
conventional vehicle must be considered. For a discussion on the benefits and feasibility of propane and
natural gas vehicles see Section 2.3.1.

Heavy Duty Alternative Vehicles Green Fleet Example: HD Alternative
Heavy duty alternative vehicles have recently Vehicles

become available on the market and use similar

technologies to light duty vehicles. LPG (Liquid The City of Toronto’s forestry division uses three
propane gas) cut CO, emissions in heavy duty hybrid aerial tower trucks for trimming trees.
vehicles by 90%, NO, by 60% and almost eliminate These class 8 diesel trucks use a hybrid electric
particulate emissions compared to diesel vehicles. system that can raise, lower and move the
Diesel-electric hybrids work best for vehicles that bucket, propel the vehicle at low speeds, and

operate the vehicle’s lights and other electrical-
consuming eqguipment—all with the engine
turned off. The system helps to reduce fuel
consumption, exhaust emissions and Naise,

) ) i and provides workers with a more comfortable
duty vehicles should be considered when making a work environment.

tender for purchase.

require many starts and stops to charge batteries
through regenerative braking. Hybrid electric
heavy duty vehicles are also being released on the
North American market. All types of new heavy

Key Objective:

> Williams Lake’s fleet is a diversified group of vehicles that takes advantage of the low cost and
extremely low emissions of powering vehicles through BC Hydro’s electric grid, as well as other
alternative fuels.

Alternative Technology Vehicle Purchasing Actions

Actions Timeframe

17. When purchasing vehicles, alternative technologies such as 2011 and ongoing
battery electric, hybrid, and plugin-hybrid vehicles should be
considered. Also, heavy-duty alternative vehicles should be
considered such as diesel electric hybrids, and electric takeoff
types.

18. Consider purchasing alternative fossil fuelled vehicles, e.g. 2011 and ongoing
propane (see “propane” in Section 2.3.1 for benefits of alternative

17




City of Williams Lake Green Fleet Strategy September 8, 2011

fuels)

19. When purchasing replacement vehicles that receive less use, 2011 and ongoing
consider replacing with alternative technology vehicles and
immediately switching the vehicle to high use areas in order to
achieve the greatest and quickest payback.

20. Consider tasking hybrids to in-town use to ensure maximum 2011 and ongoing
battery recharge is occurring.

21. Investigate the costs and benefits of converting existing gasoline 2011 to 2014
vehicles to battery-electric powered.

2.2.4 Small Equipment and Supply Purchasing

Small Equipment

Small equipment such as lawn mowers and generators are generally not regulated to have emissions
controls like conventional vehicles. However, as there is a growing market for small equipment with
emissions controls, the availability of such equipment is increasing. The polluting effects of this
equipment should be recognized and provisions should be made to consider purchasing greener
replacements of the City’s small equipment

Fleet Supply Purchases

There are many supplies required to keep a fleet operating efficiently. These include many maintenance
related items that would be found in the mechanics shop such as greases, oils, rags, and various
cleaners. Many of these supplies have environmental impacts from their use and/or manufacture. The
City should work towards purchasing supplies that have the least overall impact to the environment.
Many cities have sustainable procurement policies either as a corporate whole or specifically for their
fleet.

Key Objectives:

» Williams Lake has a modern and greener assembly of small power equipment units.

» Williams Lake has a policy that directs the purchase of fleet supplies to ensure that they
minimize their environmental impacts.

Small Equipment & Fleet Supplies Purchasing Actions

Actions Timeframe
22. Research and develop a process or policy for purchasing or 2012 - 2015

replacing small equipment with more environmentally friendly

units.
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23. Develop a sustainable procurement policy for fleet related
purchases. Look at City of Price George’s sustainable procurement

initiatives for their fleet supplies.

2012

2.3 Operations Strategies

2.3.1 Alternative Fuels

There are a number of alternative fuels to
conventional gasoline and diesel. They each
have their own characteristics, costs, and
requirements for use in the City’s vehicles. For
an extended discussion on the costs and
benefits of alternative fuels see Appendix B, an
excerpt from the City of Hamilton’s Green Fleet
Implementation Plan, Phase 2, 2009 - 2011.

Biodiesel:

Biodiesel is derived from grain and vegetable
oils, waste cooking oil, or waste animal fats. It
is usually blended with petroleum-based diesel
in common blends of 5% (B5) and 20% (B20).

Green Fleet Example: Biodiesel

The City of Kelowna is currently using B5, B10
and B20 blends of biodiesel in their City fleet.
B5 is being used in the coldest months and
BZ0 in the summer months. They have not

experienced any problems with their vehicles
and are seeing the same fuel efficiency as
using regular diesel. The City of Kelowna has
seen a reduction of approximately 250t COZe
in their vehicle fleet, predominately as a result
of using bio-diesel.

Pure biodiesel produces 64% to 92% less greenhouse gasses than conventional diesel, and is considered
carbon neutral by the BC Provincial Government. Thus, biodiesel blends have reduced carbon emissions

relative to the percent of biodiesel in the fuel.

Higher blends may have gelling issues in cold weather. It is generally slightly more expensive than
conventional diesel, but savings are achieved when the cost of carbon offsets are considered.

It may be a challenge to secure a biodiesel supplier for Williams Lake. Benefits may be found in
collaborating with other local organizations with large fleets for larger bulk purchases.

Ethanol:

Ethanol is a liquid alcohol distilled from agricultural crops. It is blended with gasoline and its emissions
produce less GHGs than conventional gasoline. E85 is a blend of 85% ethanol and 15% gasoline. E85

can only be used in specifically made vehicles that can also use conventional gasoline (often known as

flex-fuel vehicles). It produces 75% less emissions than gasoline, however it is only commercially
available in a limited number of locations. E85 is less efficient than gasoline, containing 70% of the
energy of gasoline. There are a limited number of suppliers of E85 in Canada, with Kamloops being the

nearest location.

Acquiring and using E85 blends are currently not feasible for the City of Williams Lake.
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Propane:

Propane is cleaner burning than gasoline or diesel. In factory-built light-duty propane vehicles, 20%
GHG reductions are measured over the lifetime of the vehicle. For aftermarket conversions, emissions
reductions are not as high. Propane contains fewer toxic chemicals and smog-forming pollutants as
well. Propane contains less energy than gasoline, requiring 1.36 litres to travel the same distance as 1
litre of gasoline. Propane is cheaper to purchase, and thus propane vehicles still cost less to operate.
The City currently does not have infrastructure in its works yard for fuelling propane vehicles, however it
is available within the City. Propane conversions of appropriate vehicles will be considered.

Natural Gas:
Natural gas burns more cleanly than gasoline or diesel, with 60% to 90% less smog-producing pollutants
and 30% to 40% less GHG emissions. Natural gas can be stored as compressed natural gas (CNG) or

liguefied natural gas (LNG) with 25% and 66% of the energy of pure gasoline respectively.

Acquiring and using natural gas for vehicles is currently not feasible for the City of Williams Lake.

Key Objective:

> Williams Lake has a fleet that is fuelled by a range of alternative fuels that help to reduce
emissions and provide transition to low-carbon or carbon-free forms of energy.

Alternative Fuels Actions

Actions Timeframe
24. Investigate the availability of biodiesel for the fleet. 2011
25. If biodiesel is unavailable, investigate the opportunity for 2012

collaboration with other local fleets in acquiring and/or storing
larger bulk purchases of biodiesel.

26. Investigate the cost and benefits of converting vehicles to be 2011 - 2012
propane fuelled. Consider a trial conversion of an appropriate
vehicle to propane in order to fully asses the costs and benefits.

27. Regularly investigate if other alternative fuels not presently being | Every 3 to 5 years
considered have become feasible (e.g. Ethanol, Natural Gas, other
fuels)

28. When current fuel supplier contracts expire, consider new Ongoing

agreements to supply alternative fuels or appropriate blends of
alternative fuels.

2.3.2 Alternative Transportation

Alternative transportation refers to the options available other than owning and maintaining a vehicle
for transportation. This includes renting, short-term leasing, car sharing, public transit, or using bicycles.
Other small electric vehicles can be considered such as electric scooters or Segways.
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Car Sharing

Many city vehicles sit unused during the day and could be entered into a car-sharing agreement with
other public sector organizations within the city. Such a system would operate similarly to the current
system where staff books the use of a car for certain times of specific days, however, it would also be
open to the staff of other organizations. All organizations would share the costs of the vehicles.

Car sharing programs can also be open to the public who can use the vehicle during non-working hours.
These types of car-sharing programs are usually run by a private organization and the City acts as a
priority member. Maintenance and fuel costs are shared by all the members over a 168 hour workweek
rather than a 40 hour workweek and are therefore much lower. Due to the lack of an existing car-
sharing organization in Williams Lake, this type of car-sharing that is open to the public is considered not
viable at this time. However, in the future this is something that could be considered.

Bicycles

Purchasing and using bicycles for short trips within town (for example between the works yard and city
hall) has many benefits for a municipality: reduced fuel and fleet maintenance costs, lowered GHG
emissions, and improvements in employees’ health. This is an option that should be further
investigated.

Key Objectives:

» Williams Lake is a leader when it comes to moving away from traditional vehicle use and
encouraging healthy and more environmentally conscious models of personal transportation.

> Williams Lake is a leader in developing more efficient models of vehicle use and vehicle sharing.

Alternative Transportation Actions

Actions Timeframe

29. Consider replacing fleet passenger vehicles with lighter duty 2013 -and on
alternative transport options such as bicycles, electric scooters, or
Segways.

30. Investigate opportunities, costs, benefits, and implications of 2013 - 2015
developing a car-share program with other organizations in
Williams Lake.

2.3.3 Logistics

Logistics are about optimizing the use of every vehicle at every point on its route. GPS systems can plan
the most efficient routes for more complicated operations such as street sweeping, garbage collection,
and snow removal operations. Some systems also have benefits for improving customer service and
reducing liability.
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Key Objective:

> The operation of vehicles and the planning of routes take advantage of technology that allows
for the greatest efficiency.

Logistics Actions

Actions Timeframe

31. Investigate cost and benefits of installing GPS route planning units | 2012 - 2013
on vehicles with complex routes (e.g. snow removal equipment
and street sweeper)

. .. . . . . L Idle-Free Zone
2.3.4 Driver Training & Motivation (Anti-Idling & Efficient Turn Engine Off

Driving)

Anti-ldling Policy

The City of Williams Lake initiated a corporate Anti-Idling policy in 2003.
Original fuel savings were estimated to be as much as 20%. How effective this

policy continues to be is unknown. With improved data tracking this should be Yo:??\l::::gs
revealed. Cua

Training:

Driver training in fuel-efficient driving
techniques can reduce fuel consumption.
Natural Resources Canada (NRCan) offers a Green Fleet Example: HD Vehicle
SmartDriver for Highway Trucking training Driver Training

workshop program. Contrary to the name, this
is applicable for Heavy Duty municipal
equipment operators. NRCan also offers Fuel
Management 101, similar to the SmartDriver

program, but geared towards fleet managers. fleets representing over 10,000 trucks, fuel

Both NRCan programs are pffergd free of consumption was reduced five to ten per
charge, providing the municipality or cent after the workshop.
organization covers the costs associated with

hosting the workshop (e.g. space, food,
refreshments).

Natural Resources Canada offers a
SmartDriver workshop program for heavy
duty equipment operators. Based on data
gathered from 40 SmartDriver trained

Green Fleet Example: Fuel Efficient Driver Training

The City of Edmonton requires all of its fleet drivers to take a four-hour training course on fuel-

efficient driving practices. It includes both on-road and classroom training. To date, more than
800 fleet drivers have been trained, annual fuel consumption has been reduced by more than
10 per cent (200,000 litres a year), and GHG emissions were reduced by 310 tonnes.
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Motivation:

Studies show that initial fuel savings from driver training can diminish over time. This is where
motivation programs are important. On board computers can maintain driver awareness and some
models have reminder buzzers when driving inefficiently. Reward programs based on spot-checks or
recorded computer data can maintain driver motivation. Friendly competitions with similar sized fleets
are also an option.

Key Objective:

» Williams Lake has a highly trained and motivated staff that has the skills and knowledge to
operate vehicles efficiently.

Driver Training & Motivation Actions

Actions Timeframe

32. If feasible, investigate if initial reductions from anti-idling policy 2011 -2012
are still effective. If not, consider implementing driver motivation
programs.

33. Investigate efficiency and idle reduction training opportunities for | 2011 - 2012
regular staff and supervisors (e.g. NRCan Programs)

34. Ensure idle reduction technologies are used in combination with Ongoing
driver orientation, efficiency training, and motivation programs, as
applicable.

35. Investigate development of in-house driver efficiency training 2012 - 2014
program.

36. Develop efficient driver motivation program. 2012 -2014

2.3.5 Idle Reduction Technology

In addition to an anti-idling policy, and driver motivation programs, new technologies are available that
also help to reduce idling time.

2.3.5a Heavy Duty Equipment Technologies:

Idling can be difficult to reduce for many Heavy Duty vehicles, which often require significant idling time
to perform their operations and during startup. There are a number of technologies that are available
to reduce idling needs and, as a result, reduce emissions and fuel consumption.

Auxiliary Power Unit (APU): APUs represent the most comprehensive on-board idle replacement
technology. This is a small auxiliary engine that is used to heat or cool the cab, power accessories, heat
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the engine, and charge the start battery. They may be powered by diesel or deep-cycle batteries that
are charged during normal vehicle operation.

Direct Fired Heater (DFH): This provides heat to the cab and/or the engine. They may use a small diesel
combustion flame with a heat exchanger and an electric fan or use residual engine coolant heat. Note
that they cannot be used to power accessories or provide cooling.

Engine Preheater: This is a small auxiliary diesel powered unit that can pre-heat engine coolant where a
block heater is not feasible due to lack of electrical outlets. They can be set to start by automatic timer
or ambient air temperature. They can also be used to pre-heat hydraulic fluid.

Solar Panels: The City of Victoria has installed solar panels on their service vehicles to power emergency
lights while stopped.

2.3.5b Heavy Duty and Light Duty Technologies:

Block Heater: Engine block heaters use power from municipal yards to pre-heat the engine block before
use. This is a low-cost option, but only reduces warm-up idling. Note that 2 hours is generally the
maximum time needed for preheating, and thus to take full advantage of block heater efficiencies, they
should be connected to an automatic timer.

LED Lighting Systems: Use about one-tenth the power of standard emergency lights and can be
powered by the vehicle battery. Retrofitting can be costly, however, it can be highly cost effective to
purchase new vehicles with such systems.

Engine Shut-down Systems: These systems automatically shut off the engine after a pre-determined

time of idling, typically five minutes. This type of system can be beneficial in vehicles that report
excessive idling, or for drivers that have not responded to behavior-based idle reduction training.

2.3.5c Light Duty Vehicle Technologies:

Vehicle Cab Heaters: The City of Courtenay has had success with reducing idling by installing cab heaters
in light duty vehicles. The heaters are plugged into block heater outlets outside buildings and controlled
by a timer to heat the vehicle before the work day.

Key Objective:

> Williams Lake’s fleet takes advantage of proven technology that is available to help reduce idling
beyond what can be done through changes in driver behaviour (i.e. training and motivation).
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Idle Reduction Technology Actions

Actions Timeframe

37. Ensure block heaters are installed and properly used on all Ongoing
applicable vehicles.

38. Investigate costs and benefits of installing an Auxiliary Power Unit | 2011 - 2012
(APU) on vehicles that require significant idling to run auxiliary
equipment such as the Water Ultility Vehicle or Bucket Truck.

39. Consider installation of, and if feasible, install automatic timerson | 2011 - 2012
outdoor vehicle plug-ins at Works Yard.

40. Ensure new vehicles use LED emergency lighting and consider Ongoing
retrofitting appropriate high idle vehicles.

41. Consider installation of, and if feasible, install automatic timerson | 2012 - 2014
outdoor vehicle plug-ins at City Hall.

42. Consider, and if feasible, install automatic shut-off systems on high | Ongoing
idling vehicles.

43, Investigate costs, and if feasible, initiate trial program of 6 vehicle | 2011 -2013
cab heaters for Light Duty vehicles.

2.3.6 Preventative Maintenance

Preventative maintenance can reduce fuel consumption by up to ten per cent. This includes adhering to
manufacturer specified service schedules as well as training driver/operators to perform simple daily
maintenance checks such as checking fluid levels. Also important is checking tire pressure regularly.
Low tire pressure noticeably reduces fuel consumption.

Green Fleet Example: Tire Pressure

Tire pressure is an easy and important factor affecting fuel efficiency. Each decrease of 2 psi

below the manufacturer’'s recommendation increases fuel consumption by 1%. This is
especially important in winter as the tire’s temperature has a direct influence on air pressure.
Tire pressure should be checked at least daily in winter and every 2-3 days in summer.

Key Objective:

» Vehicles are maintained to ensure their most efficient operation, minimize downtime, and
ensuring minimum emissions.
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Preventative Maintenance Actions

Actions Timeframe
44. Investigate costs and benefits, and if feasible, install automatic tire | 2011
inflation indicators on 25% of light duty vehicles.
45. Examine the costs and benefits of the purchase of an exhaust gas 2012
analyzer to measure corporate vehicle emissions to ensure
compliance with regulatory and corporate goals.
46. Research and ensure best servicing intervals that optimize vehicle | Ongoing
efficiency, reduce emissions, and minimize maintenance and
repair costs.
47. Investigate and consider pursuing regular engine oil analysis to 2012 - 2014

ensure maximum use of oil.
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3.0 Implementation

Implementation actions are integrated into this strategy to ensure that the overall goal of GHG
emissions reductions is met. All actions related to the strategies in this section are found at the end of
this section.

3.1 Communication

The organizational movement to a low-carbon economy is a new global trend and BC is at the forefront
of this movement in North America. It requires a new way of looking at all aspects of an organization
and its operations. Many of the strategies outlined in this report require buy-in from all levels of the
corporate organization. However, a challenge to this is that these types of strategies and ways of
looking at things are new and often unfamiliar to people. Unfamiliarity is often a reason why people
tend to reject new ideas. Therefore, in order to achieve organizational buy-in the Green Fleet strategies
and actions need ownership from all staff members. Thus communication and staff involvement is a key
part of the successful implementation, especially at the operational level, of this Green Fleet Strategy.

Staff Involvement:

Interested staff members at both the management and operational levels of the City’s operations were
asked for input after the first drafting of this strategy. Their input has been taken into consideration and
integrated into this strategy where applicable. Further, it is proposed that an “idea box” concept will be
developed. This will be a continuous staff input program that will allow staff to submit ideas for
improving the efficiencies and/or reducing the emissions of the fleet. These ideas will be considered at
the management level and can be implemented as determined feasible. This program can be integrated
with an efficient driver motivation program with a process for staff recognition/reward for submitting
ideas.

It is hoped that through these experiences staff members will take ownership of this strategy. This
ownership will help aid in developing buy-in and support for the strategy, and as a result, in successful
implementation of actions.

Communication & Promotion:

It is recommended that staff, media, and City Council are annually updated on the progress of this
strategy and its initiatives. This does not need to be a full evaluation, but a higher level overview of the
progress made and future action plans. It will help to keep the ideas and focus on GHG reductions fresh
in people’s minds.

Further, this strategy and related initiatives should be promoted to the broader Community. Focus

should be made on the transferability of this strategy to other organizations and even individuals within
the City and regional areas of Williams Lake.

27



City of Williams Lake Green Fleet Strategy September 8, 2011

3.2 Timeframe

The actions in this strategy are designed to span 5 years (2011 to end of 2015) as indicated in the table
below.

Williams Lake Green Fleet Strategy Timeframe
2011-2012 groundwork, initial investigations, trial actions
2012-2015 longer term and higher cost actions
2015 evaluate, and update plan

3.3 Adaptation and Evaluation

Progress on actions should be evaluated regularly. Because this strategy relies on relatively new ideas
and technologies, it needs to remain adaptable. The regular progress review should also allow for this
strategy to be updated in light of new technologies and new best practices, as well as experiences and
lessons learned from the implementation of actions.

3.4 Integration

This strategy is developed to be integrated with the City’s Corporate Carbon Neutral and Emissions
Reduction Plan. This plan is currently under development and will address emissions reduction
strategies related to other areas of corporate operations such as Buildings, Water & Sewer, and
Streetlighting.

3.5 Funding

Savings that are realized from implementing this strategy should not be diverted to other areas. They
should go towards further investments in green fleet actions. This will provide a compounding effect of
using the economic savings achieved from implementation to help create further economic and
environmental savings without having a net affect on the City’s budgets.

Carbon Neutral Marking Progress Option

As described in Section 1.2, the Green Communities Committee and Provincial Government have
recently announced that they will honour BC municipalities’ signing of the Climate Action Charter if they
are unable to meet their Carbon Neutral commitments by 2012. This is accepted provided that the
municipality is making progress towards becoming carbon neutral by inventorying, reducing, and
reporting on their emissions. This is an important option for Williams Lake, as it will allow the City to
invest in reducing emissions without having yet to buy carbon offsets. It is estimated this option will not
be available for long — likely one to five years. Given the importance of this timing, the City should
allocate an equivalent value of offsets that would have been needed before the “marking progress
option” was developed. The result of strong investment now in emissions reductions will save more in
the future as offsetting costs will be much lower.
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The Green Fleet Strategy is effectively implemented to meet the overall goal of emissions

reduction.

The Green Fleet Strategy remains adaptable and amendable to take advantage of new

information and technology and experience.

City Staff are involved and participate in the ongoing development, implementation, and

evolution of this Green Fleet Strategy.

Implementation Actions

Actions

Timeframe

48.
49.

50.

51.

52.

53.

Communicate progress annually with staff, Council and public.

Update Actions with best available information and technologies.
Also update emissions reduction goal if reductions are made more
quickly.

Review action plan before the following year’s budget cycle in
order to secure required funding for implementing actions.

Savings from implementation actions are used to fund further
actions.

While the provincial “making progress” to carbon neutrality option
is available, the equivalent value of offsets that would need to be
purchased each year is allocated to emissions reductions
initiatives.

Develop an “idea box” program where staff can submit efficiency
improvement and/or emissions reduction ideas to managers for
consideration. It should be coupled with a recognition/reward
program.

Annually and Ongoing
Ongoing

Annually and Ongoing

Ongoing

Annually and Ongoing (as
long as “making progress”
option is available)

2012 and Ongoing
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APPENDIX A - Strategic Actions Compiled by Implementation

Year

Action # | Strategy Area Actions Timeline

1. Total Emissions | Implement the actions described in this strategy to 2011 to 2018

Reduction Goal | achieve a 20% reduction of the fleet’s emissions from
2008 levels by 2018. Update this goal as necessary if
emissions are reduced more quickly than anticipated.

2. E3 Fleet Maintain yearly E3 Fleets Membership. Annually

48. Implementation | Communicate progress annually with staff, Council and Annually and
public. Ongoing

50. Implementation | Review action plan before the following year’s budget Annually and
cycle in order to secure required funding for Ongoing
implementing actions.

52. Implementation | While the provincial “making progress” to carbon Annually and
neutrality option is available, the equivalent value of Ongoing (as
offsets that would need to be purchased each year is long as “making
allocated to emissions reductions initiatives. progress”

option is
available)

8. Tracking & Complete and implement a three year average baseline 2011

Benchmarking emissions value based on 2008, 2009, and 2010 fleet
emissions.
24. Alternative Investigate the availability of biodiesel for the fleet. 2011
Fuels
44. Preventative Investigate costs and benefits, and if feasible, install 2011
Maintenance automatic tire inflation indicators on 25% of light duty
vehicles.
9. Tracking & Investigate costs and benefits, and if feasible, install COBI | 2011 - 2012
Benchmarking systems on 25% of light duty vehicles as a trial
assessment.
26. Alternative Investigate the cost and benefits of converting vehiclesto | 2011 -2012
Fuels be propane fuelled. Consider a trial conversion of an
appropriate vehicle to propane in order to fully asses the
costs and benefits.
32. Driver Training | If feasible, investigate if initial reductions from anti-idling | 2011 - 2012
& Motivation policy are still effective. If not, consider implementing
driver motivation programs.
33. Driver Training | Investigate efficiency and idle reduction training 2011 - 2012
& Motivation opportunities for regular staff and supervisors (e.g. NRCan
Programs)
38. Idle Reduction Investigate costs and benefits of installing an Auxiliary 2011 - 2012
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Action # | Strategy Area Actions Timeline
Technology Power Unit (APU) on vehicles that require significant idling
to run auxiliary equipment such as the Water Ultility
Vehicle or Bucket Truck.
39. Idle Reduction Consider installation of, and if feasible, install automatic 2011 - 2012
Technology timers on outdoor vehicle plug-ins at Works Yard.
3. E3 Fleet Begin tracking data required for an effective E3 Fleet July 2011 to July
Review. 2012
43, Idle Reduction Investigate costs, and if feasible, initiate trial program of 6 | 2011 - 2013
Technology vehicle cab heaters for Light Duty vehicles.
21. Alternative Investigate the costs and benefits of converting existing 2011to 2014
Technology gasoline vehicles to battery-electric powered.
Vehicle
Purchasing
11. Lifecycle Initiate lifecycle costing for all vehicle purchase tenders. 2011 and
Management This should include initial capital costs, maintenance ongoing
costs, fuel costs, carbon offset costs, insurance costs, and
resale costs. When considering tenders, place a higher
value on minimizing total GHG emissions for the vehicle.
13. Right-Sizing Purchases for additional vehicles should be considered as | 2011 and
a last option after all other options are examined. ongoing
14. Right-Sizing When purchasing or replacing light duty vehicles, ensure 2011 and
they are right-sized for their tasks. Considerations should | ongoing
include most efficient engine size for average hauling
requirements, average passenger capacity, average
terrain requirements, and average driving type (e.g. city or
hwy). Note that right-sizing considers average
requirements and not estimated maximum or worst-case
requirements.
16. Right-Sizing Regularly assess tasked vehicles and ensure they are 2011 and
needed and right-sized for their regular activities. Ongoing
17. Alternative When purchasing vehicles, alternative technologies such 2011 and
Technology as battery electric, hybrid, and plugin-hybrid vehicles ongoing
Vehicle should be considered. Also, heavy-duty alternative
Purchasing vehicles should be considered such as diesel electric
hybrids, and electric takeoff types.
18. Alternative Consider purchasing alternative fossil fuelled vehicles, e.g. | 2011 and
Technology propane (see “propane” in Section 2.3.1 for benefits of ongoing
Vehicle alternative fuels)
Purchasing
19. Alternative When purchasing replacement vehicles that receive less 2011 and
Technology use, consider replacing with alternative technology ongoing
Vehicle vehicles and immediately switching the vehicle to high use
Purchasing areas in order to achieve the greatest and quickest

payback.
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Action # | Strategy Area Actions Timeline
20. Alternative Consider tasking hybrids to in-town use to ensure 2011 and
Technology maximum battery recharge is occurring. ongoing
Vehicle
Purchasing
28. Alternative When current fuel supplier contracts expire, consider new | Ongoing
Fuels agreements to supply alternative fuels or appropriate
blends of alternative fuels.
34. Driver Training | Ensure idle reduction technologies are used in Ongoing
& Motivation combination with driver orientation, efficiency training,
and motivation programs, as applicable.
37. Idle Reduction Ensure block heaters are installed and properly used on all | Ongoing
Technology applicable vehicles.
40. Idle Reduction Ensure new vehicles use LED emergency lighting and Ongoing
Technology consider retrofitting appropriate high idle vehicles.
42. Idle Reduction Consider, and if feasible, install automatic shut-off Ongoing
Technology systems on high idling vehicles.
46. Preventative Research and ensure best servicing intervals that optimize | Ongoing
Maintenance vehicle efficiency, reduce emissions, and minimize
maintenance and repair costs.
49. Implementation | Update Actions with best available information and Ongoing
technologies. Also update emissions reduction goal if
reductions are made more quickly.
51. Implementation | Savings from implementation actions are used to fund Ongoing
further actions.
23. Small Develop a sustainable procurement policy for fleet related | 2012
Equipment & purchases. Look at City of Price George’s sustainable
Fleet Supplies procurement initiatives for their fleet supplies.
Purchasing
25. Alternative If biodiesel is unavailable, investigate the opportunity for | 2012
Fuels collaboration with other local fleets in acquiring and/or
storing larger bulk purchases of biodiesel.
45. Preventative Examine the costs and benefits of the purchase of an 2012
Maintenance exhaust gas analyzer to measure corporate vehicle
emissions to ensure compliance with regulatory and
corporate goals.
4. E3 Fleet Conduct E3 Fleet Review when enough baseline data is Summer 2012
collected (approximately 1 year).
31. Logistics Investigate cost and benefits of installing GPS route 2012 - 2013
planning units on vehicles with complex routes (e.g. snow
removal equipment and street sweeper)
5. E3 Fleet Consider and implement E3 Fleet Review 2012 - 2014

recommendations as determined feasible.
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Action # | Strategy Area Actions Timeline
10. Tracking & If COBI trial assessment is successful, and if feasible, install | 2012 - 2014
Benchmarking on more vehicles.
35. Driver Training | Investigate development of in-house driver efficiency 2012 - 2014
& Motivation training program.
36. Driver Training | Develop efficient driver motivation program. 2012 -2014
& Motivation
41. Idle Reduction Consider installation of, and if feasible, install automatic 2012 - 2014
Technology timers on outdoor vehicle plug-ins at City Hall.
47. Preventative Investigate and consider pursuing regular engine oil 2012 - 2014
Maintenance analysis to ensure maximum use of oil.
7. Tracking & Continue to monitor fuel consumption of individual July 2012 and
Benchmarking | vehicles and large and medium sized equipment after E3 Ongoing
fleet data is collected.
22. Small Research and develop a process or policy for purchasing 2012 - 2015
Equipment & or replacing small equipment with more environmentally
Fleet Supplies friendly units.
Purchasing
53. Implementation | Develop an “idea box” program where staff can submit 2012 and
efficiency improvement and/or emissions reduction ideas | Ongoing
to managers for consideration. It should be coupled with
a recognition/reward program.
30. Alternative Investigate opportunities, costs, benefits, and implications | 2013 - 2015
Transportation | of developing a car-share program with other
organizations in Williams Lake.
12. Lifecycle Initiate regularly occurring investigations into 2013 and on
Management replacement of units following principles of full lifecycle
cost analysis.
15. Right-Sizing Consider replacing fleet passenger vehicles with lighter 2013 and on
duty alternative transport options such as bicycles, small
electric vehicles, or Segways.
29. Alternative Consider replacing fleet passenger vehicles with lighter 2013 and on
Transportation | duty alternative transport options such as bicycles,
electric scooters, or Segways.
6. E3 Fleet Aim for achieving an E3 Fleet Rating (e.g. Silver, Gold, 2015
Platinum)
27. Alternative Regularly investigate if other alternative fuels not Every3to5
Fuels presently being considered have become feasible (eg years

Ethanol, Natural Gas, other fuels)
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mileage claims).

Group 5. Fuels and Vehicle Technology

The choice of fuels and vehicle technology affects fuel consumption and
emissions.

Tactic 22 Alternative Fuels
Using alternative fuels can help reduce GHG emissions.

Alternative fuels are made from non-petroleum resources. Viable alternative fuels
for vehicles include biodiesel, ethanol, propane and natural gas.

Three additional alternative fuels are not included in this section:

. Hydrogen fuel cells are an emerging technology that will become
increasingly important. Most automobile manufacturers are now
working on promising prototypes for hydrogen fuel cell vehicles, but
they are not yet commercially available.

. Hybrid electric vehicles are explored in further detail in the hybrid
light-duty vehicles and hybrid heavy-duty vehicles sections.

. Battery electric vehicles are not addressed in FLEETtool.ca but
will be addressed by the City of Hamilton in this section

City of Hamilton Note: Fuel Cell Cars

Honda FCX Clarity is a four-door sedan now being delivered in California only,
limited to about 200 units over the next three years. All customers are limited to
those living within easy reach of Honda’s three hydrogen fuel stations in
California.

Ford has had a fleet of 30 Ford Focus fuel-cell vehicles in a test since 2005.

Hydrogen is sold by the kilogram for between $5 and $10 per gallon of gasoline
equivalent, and the car gets the equivalent of 68 miles per gallon (3.5L/100 km.).

Hydrogen’s Upside

Engine exhaust contains only water vapour.
Hydrogen’s Downside

It is so light that it has to be compressed or chilled to -253C for storage.

One litre of gasoline (CgH1g) contains 2,900 times more energy than one litre of
Ho.

Compression absorbs 10% of the energy stored. This energy is lost when the
gas expands. (Automotive News 07/07/2008)

Besides reducing pollutants and GHG emissions, alternative fuels can be
domestically produced and come from renewable resources.

. The effect of different types of fuel on fuel economy is related to the
energy content, or heating value, of the fuel. Although alternative
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fuels have many excellent environmental qualities, their fuel
economy is generally not as good as conventional fuels, since they
have lower energy content.

Biodiesel

Biodiesel is made from grain and vegetable oils, waste cooking oil, or waste
animal fats. It can be used in its pure form (B100) or blended with petroleum
diesel in any concentration. Common blends in use are 5% biodiesel (B5) and
20% biodiesel (B20), and other blends include B2 and B50.

City of Hamilton Note: The City of Hamilton has been using B5 from soybeans
at the Central Garage fuel site since 2007. The site dispenses biodiesel from
April to September each year in accordance with contracts in place for the supply
of conventional diesel. These contracts will be renewed in 2009 and may be
amended to include the Transit fleet and to use B5 year-round. The Alberta
Renewable Diesel Demonstration reported in 2008 that biodiesel performed
successfully in temperatures as low as -44C.

All diesel vehicles can use blended biodiesel, though manufacturer
recommendations differ.

. Societal and economic benefits — Biodiesel is produced from
local, non-petroleum renewable resources — either agricultural
products or agro-industry residues such as slaughterhouse waste,
recycled cooking oil, non-food-grade virgin oil or agricultural
surplus.

. Environmental benefits — Biodiesel is non-toxic and
biodegradable, and it produces less air pollutants than petroleum-
based diesel. Over its life cycle, pure biodiesel produces 64% to
92% less greenhouse gas emissions than petroleum diesel,
depending on what oil or fat is used to make it. B20 produces 12%
to 18% less emissions, and B2 produces 1% to 2% less emissions.
However, nitrogen oxide (NOx) emissions may be increased.

. Safety — Biodiesel is safer to handle than petroleum diesel, since
it is considerably less flammable.

. Vehicle performance — Biodiesel-powered engines have been
shown to deliver similar torque and horsepower as diesel-powered
engines. High concentrations of biodiesel can have problems with
gelling in cold weather. Solutions to cold weather problems are the
same as those for petroleum diesel. They include using fuel
additives and engine block or fuel-filter heaters and storing vehicles
near or in a building.

. Vehicle and fuel availability — Biodiesel can be used in most
diesel engines, especially newer ones. However, biodiesel is not
yet commercially available in Canada except for a handful of retail
sites in Ontario and British Columbia.
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Cost — Biodiesel prices vary but currently tend to be slightly higher
than those for petroleum diesel.

Fuel economy — Biodiesel has slightly more energy per litre than
No. 1 petroleum diesel and slightly less energy than No. 2
petroleum diesel. Compared with No. 2 diesel, B100 has a 10%
lower fuel economy, and B20 has a 2% lower fuel economy.

Ethanol is a liquid alcohol distilled from agricultural crops, usually corn or wheat.
Ethanol is blended with gasoline to produce a fuel that is friendlier to the
environment than gasoline. All post-1980 gasoline vehicles can use E10, a blend
of gasoline and up to 10% ethanol. E85 is a blend of 85% ethanol and 15%
gasoline. It can be used only in vehicles designed or converted to use E85, but
these vehicles can also use regular gasoline when necessary.

Societal and economic benefits — Ethanol contributes to
regional economic growth and job creation, particularly in rural
communities. There is great potential to capitalize on ethanol fuel
because Canada has the forest resources and cropland needed to
support the production of ethanol.

Environmental benefits — Ethanol is a renewable fuel because it
is produced from plants. Ethanol also burns more cleanly and
completely than gasoline or diesel fuel. Some studies show that on
a full life cycle, it can produce lower levels of carbon monoxide
(CO) emissions. Ethanol reduces GHG emissions because the
grain or other biomass used to make the ethanol absorbs carbon
dioxide as it grows. E10 from corn produces about 3% to 4% less
greenhouse gas emissions than gasoline. E10 made from wood or
agricultural cellulosic materials would produce 6% to 8% less
emissions than gasoline, and E85 from cellulose would produce
75% less emissions

Safety — Ethanol does not pose any more risk than gasoline or
diesel fuel.

Vehicle performance — there is no noticeable difference in
vehicle performance when using E10 or E85. The 15% gasoline in
E85 is needed to help start the engine because pure ethanol is
difficult to ignite in cold weather.

City of Hamilton Note: ethanol is an “octane booster”, so it can be blended
with cheaper grades of gasoline and still deliver the same performance as
gasoline with a higher octane rating.

Vehicle and fuel availability — E10 is available at more than
1,000 service stations across Canada. E85 is used by some
organizations that have large vehicle fleets, but it is not yet
commercially available in Canada. All car manufacturers warrant
their 1980 and later-model vehicles to run on E10 without any
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engine modification. All North American automakers make flexible-
fuel vehicles that can run on E85.

. Cost — E10 costs the same as gasoline with an equivalent octane
rating. Cost for E85 varies regionally. In some areas it can be
cheaper than gasoline, and in other areas, more expensive.

. Fuel economy — although 10% ethanol-blended gasoline contains
only 97% of the energy of pure gasoline, this is partially
compensated by the improved combustion efficiency of gasoline
that the added ethanol provides. Overall, use of E10 increases fuel
consumption by an average of 2% over pure gasoline. Automakers
have equipped E85 vehicles with larger fuel tanks to offset the
fuel's lower energy content (70% of the energy of pure gasoline).
This way, the distance an E85 vehicle can travel before refueling is
similar to that of a vehicle using pure gasoline.

City of Hamilton Note: Bio-fuels: The Food for Fuel Debate

Higher food prices in 2007 and 2008 are a direct result of higher energy prices
for agriculture and transportation, not shortages. In fact, corn production in the
U.S. produced a 10% surplus in 2007 (USDA).

Hamilton is home to the two largest biodiesel producers in Canada. BIOX Corp.
and Rothsay Biodiesel combined produce about 90% of Canada’s biodiesel,
totaling about 90 million litres/year. BIOX and Rothsay do not use food crops as
feedstock.

Bill C-33 passed in 2008 mandates a 2 per cent renewable fuel content in diesel
by 2012 in Canada. This will require 600 million litres/year of pure biodiesel.
This will expand the market for oilseeds like canola and camelina, and other
feedstocks such as tallow. Canada exports about 85% of its oilseed production.

Propane

Propane is a clean-burning fossil fuel, usually a by-product of natural gas
production. It is compressed and then stored as a liquid when used in vehicles.
It is often called LPG (liquefied petroleum gas) or auto propane.

. Societal and economic benefits — all the propane available in
Canada is produced by Canadian sources, bringing economic
benefits to Canadians.

. Environmental benefits — Propane burns more cleanly than
gasoline or diesel fuel. The use of propane as an alternative fuel in
factory-built vehicles can reduce greenhouse gas emissions by
20% in light-duty vehicles on a life-cycle basis compared with
gasoline. Emissions reductions resulting from converted vehicles
vary and are normally not as high as for vehicles built specifically to
run on propane. Propane also contains fewer toxic and smog-
forming pollutants.

. Safety — like gasoline, propane is highly combustible, but it has
two safety advantages over gasoline: it must be present in higher
-34 -
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concentrations in the air before it will ignite, and it requires a much
higher temperature than gasoline to ignite. When refueling a
propane vehicle, the tank must be filled to only 80% of its capacity
because liquid propane expands and contracts with changes in
temperature. Vehicle conversions made before 1991 may not have
automatic stop-fill valves in the vehicle tank. Federal, provincial
and territorial regulations spell out the safe design, manufacture,
testing and installation of propane vehicles.

Vehicle performance — there is usually no significant difference in
performance between propane and gasoline vehicles.

Vehicle and fuel availability — some manufacturers offer vehicles
that run on propane, but conventional gasoline vehicles can also be
converted to run on propane. A vehicle can be converted to run on
propane alone, or to run on either propane or gasoline. There are
about 3,000 retail propane outlets across the country, with a higher
concentration in British Columbia, Alberta and Ontario. Many of
these are operated by the major gasoline retailers, and it is usually
easy to find stations that sell propane, even in smaller towns.

City of Hamilton Note: propane is used in some of our indoor machinery
applications, including fork lifts, ice resurfacers and floor sweepers.

Natural gas
Natural gas

Cost — it takes 1.36 litres of propane to travel the same distance
as it takes 1 litre of gasoline. But even when this difference is
factored in, propane can be about 25% to 30% cheaper than
gasoline, depending on the local cost for propane. Also, because
propane weighs less than gasoline, propane tanks can be made
larger without affecting vehicle acceleration.

Fuel economy — Propane contains 74% of the energy of pure
gasoline.

is a clean-burning fossil fuel that is extracted from the ground.

Natural gas can be stored onboard a vehicle either as compressed natural gas
(CNG) at 3,000 or 3,600 pounds per square inch (psi) or as liquefied natural gas
(LNG) at typically 20-150 psi.

Societal and economic benefits — Canada is one of the world’s
largest producers of natural gas, which means less reliance on a
foreign supply of energy, while creating jobs and investment
opportunities in Canada.

Environmental benefits — Natural gas burns more cleanly than
gasoline or diesel fuel. Its use results in 60% to 90% less smog-
producing pollutants and 30% to 40% less greenhouse gas
emissions

Safety — if handled properly, natural gas is as safe as gasoline.
Natural gas must be present in higher concentrations in the air
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before it will ignite, and it requires a much higher temperature than
gasoline to ignite. Federal, provincial and territorial regulations
spell out the safe design, manufacture, testing and installation of
natural gas vehicles (NGVs).

. Vehicle performance — there are few differences between natural
gas and gasoline vehicles. If you would normally use a block heater
for your gasoline vehicle in cold weather, use one for your natural
gas vehicle.

. Vehicle and fuel availability — dedicated natural gas vehicles are
designed to run on natural gas only, while dual-fuel or bi-fuel
vehicles can also run on gasoline or diesel. Since natural gas is
stored in high-pressure fuel tanks, dual-fuel vehicles require two
separate fueling systems, which take up passenger or cargo space.
Natural gas vehicles are not produced commercially in large
numbers, although conventional gasoline and diesel vehicles can
be retrofitted for CNG.

. Cost — Natural gas costs about 30% to 40% less than gasoline,
and there is no federal excise tax or provincial or territorial road
taxes on natural gas as a vehicle fuel.

. Fuel economy — CNG contains 25% of the energy of pure
gasoline, while LNG contains 66% of the energy of pure gasoline.

City of Hamilton Note: Natural Gas Vehicles

The City currently operates 5 cargo vans, 1 pickup, several ice resurfacers and
over 90 transit buses on CNG, and operates two compressor/filling stations, one
at the transit facility on Upper James Street and one at the Central Garage on
Wentworth Street North. The cost of maintaining these stations has been rising,
and the transit station experienced lengthy partial failures in 2008 that put full
transit service at risk. There is no way to supply natural gas for our buses other
than at our own filling stations. There is only a single CNG retail filling station
operating in Hamilton and it is not equipped with the proper fittings to connect a
bus to its fuel dispenser. The City maintains contact with the industry to find
solutions for issues when they arise.

City of Hamilton note: Electric Vehicles

Electric vehicles (EVs) have received considerable interest as a result of the high
crude oil prices experienced in 2008 and the resulting swing in consumer buying
towards more fuel-efficient cars. There were about 20 companies working on
production and pre-production models in 2008 (Gilbert et al). In 2009, many auto
makers presented new EVs at the North American International Auto Show in
Detroit.

Electric vehicles may be either battery-electric (BEV), which are supplied with
power from the “grid” or local power distribution company to re-charge batteries,
or plug-in hybrid electric (PHEV), a combination of a BEV with a gasoline engine
that acts as a “range-extender”, i.e. the engine recharges the batteries but does
not drive the wheels.
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