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EXECUTIVE SUMMARY

The City of Salmon Arm has undertaken many measures to become a more environmentally conscious
community. These include water reclamation at the Water Pollution Control Centre (WPCC), promoting
pesticide alternatives, and installing a geothermal heating and cooling system at the new City Hall. In
2008, the City signed the Climate Action Charter, which, among other things, commits the City to being
carbon neutral in its operations by 2012. While the details of what carbon emissions need to be
inventoried and calculated are evolving, they will most definitely include greenhouse gas (GHG) emissions
from energy use as a component.

The purpose of this report was to determine how energy is being used in the City and to identify ways
the City could reduce energy costs and GHG emissions. At a broader level, the City is using this study to
demonstrate leadership to the broader community on energy and climate change issues.

Currently, the City of Salmon Arm uses electricity and derives energy from sources such as natural gas
and petroleum resources. Briefly, the salient points from the analysis include:

+ The City spent approximately $1.1 million on energy in 2007,

+ The largest expenditure was on electricity, which accounted for approximately 56% of energy
costs. Electricity also accounted for the greatest portion of energy use;

» The largest consumers of energy were the City's community facilities. Of these, the Sunwave
Centre consumed the most electricity and natural gas, and accounts for almost 500 tonnes of
GHG emissions;

o In 2007, the City's total emissions were approximately 2000 tonnes/CO;E; and

« If the City maintains a “business-as-usual” approach, in order to achieve its obligations for
Carbon Neutrality, the City will pay approximately $60,000 for carbon offsets in 2012 and every
year thereafter. In addition, the City will be required to pay approximately $50,000 in carbon
taxes, which will be rebated to the City due to its participation in the Climate Action Charter.

In reviewing energy usage, the City has to balance its desire to reduce GHG emissions with the desire to
reduce energy costs, While the two are not mutually exclusive, the fact remains that electricity
consumption results in the greatest expenditures, but results in the lowest GHG emissions, while natural
gas usage costs much less but results in the largest amount of GHG emissions.,

Moving forward, there are a number of initiatives that the City should implement. These start with broad
organizational initiatives which help the City integrate energy conservation into the municipal corporate
culture. The organizational initiatives include:
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Identifying goals and objectives for energy and GHG emissions reductions;

Developing Council policies which support sustained action on energy and GHG emission
reduction initiatives;

Initiating an internal energy management committee to provide direction to Council and staff on
implementation of this plan and to provide cngoing review of energy issues for the City's
operations;

Developing a carbon offsetting strategy to help the City achieve carbon neutrality;

Developing an ongoing monitoring framework for ensuring timely accounting of energy
consumption and GHG emissions;

Providing education opportunities to municipal employees on energy and GHG emissions issues;
Ensuring buildings, infrastructure, and fleet components are maintained regutarly; and

Exploring accrediting existing and future buildings, infrastructure, and fleet components through
programs such as LEED and E3 Fleets.

Buildings in Salmon Arm account for over $500,000 in energy costs and result in over 1200 tonnes of
GHG emissions. A number of initiatives should be considered for making buildings more energy
efficient. These include:

Page (ii}

Performing individual building audits examining electricity and natural gas usage. Buildings
including the Sunwave Centre, SASCU Recreation Centre, RCMP Detachment, and the Water
Pollution Control Centre (WPCC) should be audited

Investigating hot water heating needs in buildings and determining if water temperatures can be
altered or if alternate water heating methods can be utilized;

Improving building envelopes to ensure there is no energy wasted due to poor insulation and
windows;

Reviewing ventilation requirements in building to ensure that appropriate levels of ventilation are
being provided to match needs;

Reviewing air conditioning to ensure that it is properly maintained and determining if newer,
more efficient systems, may be appropriate;

Implementing a turn it down/turn it off campaign in City buildings for lighting, computers,
heating, and ccoling;

Replacing office eguipment with more efficient equipment, particularly as equipment reaches the
end of its useful life;
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Reviewing interior lighting needs to ensure that appropriate light fixtures are being used and
appropriate lighting levels are being provided;

Installing appropriate controls for heating equipment;
Considering alternate sources of heating such as geothermal systems;
Considering alternate electricity supply such as solar photovoltaic systems; and

Installing “green roofs” on existing and future buildings to improve insulation and reduce heating
and cooling loads.

The operation of water and sewer infrastructure, as well as outdoor lighting accounts for $400,000 in
energy costs and approximately 260 tonnes of GHG emissions. Several initiatives are recommended for
improving energy use in infrastructure operations. These initiatives will mainly target electricity use and
include:

Replacing outdoor street lighting with LED lights which use significantly less electricity and
typically require less maintenance;

Enhancing water conservation to reduce the amount of water that needs to be pumped;

Performing water system audits to determine where in the water system energy is being used the
most and determine ways of reducing this energy use;

Optimizing water pumps to ensure that the most efficient pumps are being used the majority of
the time; and

Replacing old pumps that may be oversized and energy inefficient.

The operation of fleet and equipment accounts for approximately $195,000 in energy costs and
approximately 550 tonnes of GHG emissions. Initiatives to reduce energy costs and GHG emissions
include the following:

Adopting an anti-idling policy for all City vehicles;
Developing a tire pressure monitoring program to ensure properly inflated tires;

Developing a monitoring program for the fleet which tracks fuel consumption costs, as well as
other important vehicle related data (note -~ much of this is being done as part of the City's
participation in the E3 Fleets program);

Shifting from 2 stroke to 4 stroke engines and/or electrical equipment to reduce GHG and other
emissions;

Using alternative fuelled vehicles such as hybrids, natural gas, and potentially biodiesel
compatible vehides;
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» Right-sizing vehicles and optimizing their use to reduce vehicle travel and better match vehicle
size with trip needs;

» Implementing a vehicle purchasing policy to ensure that only the appropriate sized vehides are
purchased and to provide guidance for the purchase of alternative fuelled vehicles; and

» Using auxiliary power in vehicles to reduce the need to idle vehicles to operate other functions
{i.e. onboard computers, lights, etc.).

While many of the initiatives could be implemented concurrently, it is important that the organizational
initiatives be started early in this process as the goal for this program should be to integrate energy
conservation into the Salmon Arm corporate culture. The City should also look at implementing many of
the lower cost options as soon as possible to build momentum for the implementation of other initiatives
that will involve higher capital costs. These include initiatives that encourage employees to use less
energy in the workplace where possible. These are low cost, but potentiaily highly effective initiatives
that can result in measurable energy savings and build an energy conservation mindset in the
organization. They also build a foundation for more ambitious initiatives in the future.
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INTRODUCTION

1.1 Background

The City of Salmon Arm has undertaken many measures to become a more environmentally
conscious community. These include water reclamation at the Water Pollution Control Centre
{WPCC), promoting pesticide alternatives, and installing a geothermal heating and cooling system
at the new City Hall. The general community also takes an active interest in environmental
issues.

The City has also taken steps to facilitate greater energy consciousness in the community.
Section 2.5 of the Official Community Plan provides guidance for Community Energy Policies.
Building on these voluntary policies, the City wants to demonstrate leadership in the community
by locking further at municipal operations to determine where energy efficiency and greenhouse
gas (GHG)} emissions reductions can be made.

1.2 Scope of Report

This report examines the City of Salmon Arm’'s energy use for its various infrastructure
components including buildings, sewer and water, and fighting, as well as for their fleet and
equipment, For each component, a summary of the energy use, cost, and greenhouse gas
emissions is provided. Data was compiled from BC Hydro account histories, Terasen Gas and
other natural gas account histories, and from the City of Salmon Arm’s Public Works department,
who provided information on fuel usage for fleet and equipment. While there may be smal gaps
in the information presented, it is sufficient for the analysis being undertaken acknowledging that
it wilt be important to update this information and broaden the scope of the information collected
to achieve the commitments the City has made to become carbon neutral.

One important component of this overall assignment is the development of a spreadsheet that
can be used in the future to track energy usage. This spreadsheet lists all the important energy
use components in the City, including buildings and fleet vehicles, and atlows the City to track
energy used, costs, and greenhouse gas emissions. This report also makes broad
recommendations on how energy couid be used more efficiently, or, in some cases, where an
alternate supply could be provided.

It is important to note that this report does not contain information regarding employee travel in
their own vehicles or for flights, nor does it include data on emissions from landfills and other
such activities. Further, it does not include energy used or GHG emissions for contract work,
such as municipal construction projects that are awarded to private sector firms. As the City

0752.0015.0% / October 2008 URBNN SYSTE M 8.;.

U:\Projects KAMYO7S24001 5401 \R-Reports- Studies-Documents\Final2008-10-15-final repart.doc




Energy and Greenhouse Gas Emissions Study

E City of Salmon Arm .
Final Report

takes steps to become carbon neutral, it should begin to require contractors account for fuel
usage and corresponding GHG emissions.

1.3 Methodology

A building and fleet inventory was established through a general review of the City energy

records. Each building and each fleet account was assigned to a relevant category based on type
of municipal operation. The categories include:

Civic Community Facilities Public Works

o City Hali + Little Mountain Clubhouse < Airport buildings

» Vehicles (3) » SASCU s Airport Hazard Beacons
* Sunwave Centre ¢ Public Works Buildings

Protective Services s  Curling Rink s Vehicles (16)

. Fire halls (4) « Indoor Sports Complex e Equipment {10)

« RCMP Building

e Fire Training Centre Parks Water

+ Vehicles (15) s Raven Park e Reservoirs {10)

+ Booster Station »  Walkway Lighting e Pump Stations (6)
+  Wharf » Metford Dam

Lighting s Cemetery * PVR Station (2)

«  Canoe Overhead Lighting Blackburn Park » Booster Stations

¢ Ornamental Street » Canoe Beach

Lightin * Vehicles (5) Sewer
ghting .
+ Crosswalk signal * Equipment (3) » Water Pollution Control
+ Ross Street Parking Lot Centre

s  Lift Stations (6)

Records of the City’s energy use were collected from the relevant sources. These include:

s Electrical use — BC Hydro hillings;
+ Natural Gas use — Terasen Gas hillings, Absolute Energy Billings; and

e Petroleum use — Public Works summaries.

For each of these sources of energy, the amount of energy used as well as the energy costs was
established. GHG emissions were based on emission factors developed as part of the Province of
BC's Greenhouse Gas Emission Guide. These factors include:

e FElectricity — 22 grams CO-E/kwh;
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s Natural Gas — 0.051 tonnes CO,E/GJ;
= Gasoline — 0.00276 tonnes CO,E/litre;

= Diesel — 0.00241 tonnes CO,E/litre.

These factors were applied to energy consumption to determine the total GHG emissions.
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UNDERSTANDING ENERGY

There are three principal sources of energy that the City consumes in an active manner. These
include electricity provided by BC Hydro, natural gas provided by Terasen Gas and cther supply
marketers, which is burned to create heat, and gasoline and diesel fuel provided by various
sources, which is used to create mechanical energy. In a passive manner, the City also utilizes
energy from the sun for lighting and heat, These sources of energy have different costs and
GHG emissions associated with them. Before analyzing energy use, it is important to review the
types of energy and their associated costs and impacts on GHG emissions in the BC context.
Carbon tax implications are discussed in greater detail in later sections of the report.

2.1 Electricity

Currently, the City of Salmon Arm’s electrical needs are met through BC Hydro. The majority of
electricity that BC Hydro provides comes from hydro-electric dams which are generally considered
“clean” sources, excluding the initial environmental damage of constructing new dams and
reservoirs. This also excludes the potential methane emissions that result from decomposing
organic material in reservoirs, which has been found to be quite significant in some instances.
Despite BC's plentiful supply of electricity, the province is still a net importer of electricity with
supplementary power provided by Alberta and Washington which rely to varying degrees on coal
and natural gas electrical generating plants.

2.1.1 Cost of Electricity

BC Hydro separates its electricity rates by commercial and residential use. According to the BC
Hydro website, rates for commercial use of electricity are based on the following:

1. The demand for electricity. Customers who have an electricity demand of 35 kilowatts
(kW) and over are billed on a rate schedule that includes a basic charge, a charge for
electricity consumption and a charge for demand. Customers who have a demand less than
35 kW are billed on a rate schedule that includes a basic charge and a charge for electricity
consumption. A commercial customer that utilizes less than 35 kW is assessed a basic charge
of $0.1548 per day and $0.0796 per k\Wh,

2. The supply voltage. Hydro supplies its general service customers with electricity either at

primary voltage (750 volts or more) or secondary voltage (less than 750 volts).

3. The area of the province in which the customer is located. Customers in Zone II

remote locations not connected to Hydro's grid are charged under different rate schedules,
Customers in Zone II with demand greater than 45 kVA (kilovolt amperes) may be required
to be served under a special contract.
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It is important to understand the role that demand charges can play in determining potential
energy costs. Commercial customers who use more than 35 kW are charged a basic charge of
$4.42 per month, $0,0691 per kwh for the first 14,800 kWh, and $0.0354 for all additional kWh.
In addition a demand charge of $3.77 per kW is charged for demand usage between 35 kW and
115 kW while a charge of $7.23 per kW is applied for additional demand usage. Demand
charges are applied to the peak usage over the course of a billing period. For instance, if a
facility has a pronounced peak demand of 120 kW at a particular time during the billing period,
the account would be bilted approximately $337.75 ((115 kW -~ 35 kW) * $3.77 + (120 kW - 115
kW) * $7.23)). While not necessarily decreasing energy consumption, addressing peak demands
through use of tools such as capacitors, and changing how motors are operated, particularly in
how they start and stop, can result in significant cost savings due to reduced peak demand.

In 2007, the BC government released its Energy Plan which indicated that the province is to be
electricity self-sufficient by 2016 with 50% of BC Hydro's incremental need for electricity coming
through conservation by 2020, Further, all electricity will be required to come from carbon
neutral sources such as hydro-electric dams and renewable energy sources such as wind, solar,
and tidal energy.

To support the conservation efforts, it is inevitable that there will be increases in prices for
electricity to encourage demand management. Already BC Hydro has announced new tiered
electricity pricing initiatives to encourage conservation as well as rate increases for residential
customers. The rates provided incorporate a 6.56% increase from 2007. BC Hydro will be
increasing rates again in 2009 by 8.21%. As the government commits itself to electricity
conservation and electrical self-sufficiency, it is likely there will be more pressure to use price as
a means to regulate demand.

2.1.2 Relationship to Greenhouse Gas Emissions

As mentioned previously, while most of BC's electricity is considered clean, from a GHG emission
perspective, it is notable that the province still imports electricity from Alberta and Washington
which are more reliant on coal and natural gas which does produce GHG emissions. It is also
important to note, that while not well studied yet, there is reason to believe that hydro-electric
dams contribute to GHG emissions through the decomposition of organic matter in reservoirs,
The extent of this contribution varies greatly depending on the manner in which the reservoir
was constructed and its location. However, the important point is that hydro-electricity, which
forms the vast majority of BC's electrical resources, cannot be relied upon to be completely GHG
emission free.

Based on the BC Greenhouse Gas Emission Assessment Guide, the greenhouse gas emissions
from electricity generated in BC was 22 grams CO,E/kwh. This does not include electricity
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imported from other jurisdictions, such as Alberta, so the actual amount is presumed to be
higher.

2.2 Natural Gas

Currently the City of Salmen Arm obtains most of its natural gas from Terasen Gas, though some
of the recreation facilities receive service from fixed price marketers. Natural gas in Salmon Arm
is predominantly used for space and water heating purposes. It is marketed as a generally clean
source of energy though, unlike hydro-electric power, does not come from renewable sources
and there are acknowledged emissions.

2.2.1 Costof Natural Gas

Terasen Gas has a variety of rate classes based on level of use. For each rate class there are
fixed monthly basic and administration charges as well as variable prices per gigajoule used.
While classes are decided by level of use, it is advantageous to review level of use to see if the
facility can be moved to a different rate class for cost savings. This alsc highlights how strategic
conservation can result in being placed in a different rate class which may resuit in significant
savings. The three rate structures, for commercial consumption, are based on annual
consumption of under 2000 GJ, 2000 — 5000 GJ, and greater than 5000 GJ of natural gas. Often
times there is some advantage to ensuring that buildings are in the proper rate structure as there
can be minor cost savings,

Matural gas prices have fluctuated. Recently, Terasen Gas announced that commaodity prices for
natural gas would decrease by 15%, resulting in savings of $2.24/GJ.

Fixed price marketing companies have provided secme City recreation facilities with natural gas.
In general, the cost of this natural gas has been lower than that sourced from Terasen Gas.

2.2.2 Relationship to Greenhouse Gas Emissions

Buildings in BC are a significant contributor to greenhouse gas emissions. According to the BC
Greenhouse Gas Assessment Guide, emissions from buildings account for 11% of BC's
greenhouse gas emissions with the majority of this attributed to natural gas use. The emission
factor for natural gas is 0.051 tonnes of CO,E/GJ of natural gas.

2.3 Petroleum Products

Petroleum products are used as an energy source principally for transportation needs and
equipment through gasoline and diesel.
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continues to evolve with a number of smaller automobiles available, such as SMART cars, which
can serve urban needs. Looking forward, plug-in hybrid vehicles and hydrogen vehicles may
become marketable scon. These will be dependent on advances in battery technology and fuel
cells.

Advances to improve petroleum use and GHG emissions have occurred but there are still
significant concerns with the roll-out of technology and its overall level of impact. For example,
biofuels can contribute to reduced greenhouse gas emissions from the tailpipe of vehicles.
However, recent analyses have suggested that some biofuels can even result in greater life-cycle
GHG emissions than traditional petroleum products due to the amount of energy used to produce
the fuel. Market trends have also shown that producing biofuels is displacing food crops to a
large extent contributing to higher food prices. Next generation biofuels, which are being derived
from non-food crops, offer more promise in reducing social costs, but the impact on life-cycle
GHG emissions is still questionable.

There are also issues with hybrid vehicles in that fuel efficiency is largely a determinant of the
driver habits, the terrain being travelled in, and whether driving is predominantly on urban roads,
where there is greater efficiency as auxiliary power is used, or on highways, where there is less
efficiency as primarily gasoline is used for power.

In general, diesel engines provide more power than gasoline engines. Four-stroke engines are
generally more efficient than two-stroke engines as there is a more complete burning of fuel and
no need to burn oil as part of the process. Two-stroke engines are popular due to their simple
design and their power-to-weight ratio which explains their popularity for chainsaws,
lawnmowers, etc,

Based on the BC Greenhouse Gas Emission Assessment Guide, diesel fuel produces 0.00276
tonnes of CO,E /litre while gasoline fuel produces 0.00241 tonnes of CO,E flitre. For context, a
vehicle with a 40 litre tank that starts full and is fully used will produce the equivalent weight of
emissions of fully grown, large man (approximately 210 Ibs).

2.4 Summary
As can be seen in the analysis of the various energy sources, energy prices have increased
significantly in the recent past. It is not expected, over the long-term, that these increasing

prices will abate, particularly for petroleum products.

An interesting component of energy that is explored further in this report is the fact that reducing
energy use is not necessarily finked to reducing GHG emissions, As evident in the preceding
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sections, energy supplied through electricity results in substantially less GHG emissions than
natural gas or petroleum products. Therefore, it is important to understand what the priorities
are in terms of addressing energy use - reducing cost, reducing GHG emissions, or striking a
balance between the two. This will guide future investments into reducing energy use.
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3.0 PROVINCIAL CONSIDERATIONS

Along with understanding the various sources of energy, it is also important to understand the
emerging provincial considerations as they relate to energy and GHG emissions. The Province, in
the last two years, has identified significant goals to improve energy use and reduce carbon
emissions. These goals have emanated largely from the BC Energy Plan, the BC Climate Action
Plan, and the Climate Action Team Report, Specifically, these goals and initiatives include:

« Introducing carbon taxation — BC is one of the first jurisdictions in North America to
implement carbon pricing. Starting in July 2008, all fossil fuels were taxed based on the
amount of carbon they produce, starting at a base rate of $10 per tonne and escalating to
$30 per tonne over the next four years. The Climate Action Team has suggested that the
province review whether further increases would be needed beyond 2012. At the 2008
Union of BC Municipalities (UBCM) convention, the province announced that municipalities
who have signed the Climate Action Charter would receive a rebate on carbon taxes paid.

« Mandating provincial government carbon neutrality for government operations by 2010 — the
provincial government has committed to becoming carbon neutral in its operations by 2010
and is actively engaged in looking at ways to reduce their carbon footprint.

+ Establishing the Climate Action Charter in 2007 - at the UBCM conference in 2007,
municipalities from across the province signed the Climate Action Charter which committed
signatories to becoming carbon neutral in their operations by 2012. The City of Salmon Arm
has since signed the Climate Action Charter.

» Mandating Provincial electricity self-sufficiency by 2016 and corresponding commitment that
electricity will come from carbon neutral sources.

e Acquiring 50% of BC Hydro’s incremental resource needs through conservation by 2020.

« Legislating municipalities to include targets, policies, and actions in their OCPs that pertain to
greenhouse gas emissions by May 31, 2010.

e Reducing the energy demand at work by 9% per square metre by 2020 for commercial and
institutional buildings.

s Reference to the fact that BC Hydro will be installing smart meters for commercial customers
by 2012. Smart meters wili take accurate electricity usage readings at regular intervals and
provide feedback to the customer.

« Introducing legislation giving municipalities the opportunity to incorporate energy and water
efficiency considerations into development permit area guidelines.

« Allowing flexibility in Development Cost Charges (DCC) to encourage energy efficiency and
low impact development.

P .01/ Gctober 2008 URBANSYSTEMS.

U:AProjects_KAM\O7524001501\R-Reports-Studies-DocumentsiFinal\2008- 10-15-final report.doc






City of Salmon Arm Energy and Greenhouse Gas Emissions Study
Final Report

3.1.1 Carbon Inventory

The City, as a signatory to the Climate Action Charter, will need to inventory all its carbon
emissions and purchase offsets for these emissions to bring them to a net of zero. The Green
Communities Committee, a joint partnership between the province and UBCM, has undertaken
some work to detail the boundaries of what would need to be included in the carbon inventory.
While there is still much clarification required, it is known that all GHG emissions for energy used
for traditional municipal services (i.e. parks, recreation, protective services, community facilities,
infrastructure, lighting, etc.) will need to be included though services that are offered, but are
typically outside of the realm of a municipality, such as social housing, will not be included. In
addition, any typical municipal services that the municipality contracts out, such as solid waste
collection and potentially construction services, will need to be included, though this is to be
phased in as part of future contracts. Further, municipalities will need to track solid waste from
operations and apply emissions factors to this due to methane generation. In order to be carbon
neutral by 2012, the City will have to calculate its GHG emission inventory based on 2011 data.

3.1.2 Carbon Reduction

There are many initiatives a municipality such as Salmon Arm can undertake to reduce carbon
emissions. These are outlined in more detail for Salmon Arm later in this report, but a broad
level, replacing fossil fuels with renewable resources and reducing the use of fossil fuels is the
most effective means of reducing carbon emissions. This will resuft in an absolute carbon
reduction, and in many cases, over the long-term, which is required. For instance, if the City
were to replace natural gas hot water heating in a building with solar hot water heating, they
could reduce their GHG emissions significantly for that building and this would be a long-lasting
absolute reduction in GHG emissions. Conservation techniques also have significant benefits to
carbon reduction. However, due to BC’s reliance largely on clean energy sources, there is less
benefit to carbon reduction to reducing electricity usage. Thus, while installing solar panels on
buildings is applaudable, uniess they are used to replace natural gas heating with electric
heating, they will not result in appreciable reductions in GHG emissions compared to other
initiatives,

3.1.3 Carbon Offsetting

Carbon offsetting is compensating for greenhouse gas emissions by funding external programs
aimed at reducing greenhouse gas emissions or increasing carbon dioxide absorption. Important
concepts to offsetting are additionality, and verifiability. Carbon offsets that are purchased must
result in an investment that would typically be outside the current capacity of the organization.
For example, without significant investment, there would be little potential for some remote
communities to switch from diesel power generation to a cleaner energy source such as solar
photovoltaic. Thus, if an offsetting initiative invested in this upgrade, it would be considered in
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addition to the typical scenario. Verifiability requires that there be documented evidence that the
offset will, and s, resulting in reductions of GHG emissions. Third party audits are often
mandated to assure that the offsets are working,

Carbon offsets are typically purchased through a carbon offsetting organization which charges a
certain amount of money per unit of carbon produced and subsequently reinvests this money into
initiatives elsewhere that reduce carbon. These reinvestments often are made in tree planting,
or in clean energy production. Carbon offsetting has been criticized because it does not
necessarily result in changes in the behaviour of the emitter and is merely a way to make people
and organizations feel less guilty about their emissions. There are also questions about the value
of some reinvestments. For example, while planting trees is generally good for the envircnment,
trees merely act as a store of carbon. Once they die, this carbon is subsequently released into
the atmosphere, albeit at a slow pace if decomposition occurs naturally, unless the wood is
processed into ancther product such as furniture. Therefore, over the long-term the value of
planting more trees to act solely as carbon storage is questionable. Further, a tree generally only
absorbs 2.5 kg to 2.8 kg of carbon dioxide every year and generally can do this for 80 years. To
offset one tonne of carbon in a year would reguire the planting of approximately 400 trees on a
yearly basis to have an immediate reduction of carbon, though 5 trees could be planted and over
the course of their lifetime, could offset the one tonne of carbon barring any premature death
due to fire or disease,

The provincial Pacific Carbon Trust is an initiative of the BC government to provide a fund that
can collect carbon offsets from provincial government operations and reinvest them into projects
that will reduce CO,E emissions, The program will be available to municipalities participating in
the Climate Action Charter agreement to be carbon neutral by 2012, Funds that are collected will
be reinvested in projects throughout BC. One disadvantage of purchasing offsets from external
organizations is that there is no guarantee that the funds collected will be reinvested in initiatives
local to Salmon Arm.

Due to the amount of offsets that may be required to become carbon neutral, municipalities such
as Salmon Arm should consider developing a local offset program. Politically, this may be more
palatable as the money paid for offsets would be invested locally. If such a scheme is advanced,
it is likely that the City would have to pay more for offsets to achieve the GHG emissions required
to become carbon neutral due to smaller economies of scale.
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4.0 ENERGY USE

This section summarizes energy use for each type of energy source by the type of municipal
operation. For each type of energy, there is a summary of costs, consumption, and GHG
emissions for 2005, 2006, and 2007 as well as a short forecast of what future expenditures might
be based on planned price increases and associated costs for carbon taxation and carbon
offsetting.

4.1 Electrical Use Summary

The City of Salmon Arm sources all electricity from BC Hydro. During the last two years, the City
has spent almost $600,000 per year on electricity, over 66 different accounts, accounting for
approximately 60% of the City’s energy budget. The electricity expenditure increase from 2005
to the last two years has been almost $100,000 and is attributable, in large part, to the
construction of the new City Hall, as well as increases in lighting costs, It is important to note
that the electricity costs for City Hall also includes usage at the Provincial Court House. The
Court House comprises approximately 50% of the floorspace of the entire City Hall, not including
the parkade/basement. This has not been separated in the following analysis. Table 4.1
summarizes electricity use for the last 3 years.

Table 4.1 — Electricity Consumption Summary

GHG Emissions

Cost
(tonnes CO;E)

Cansumption (kWh)

2005

2006

2007

2005

2006

2007

2005

2006

2007

Civic

$3,692

$33,427

$34,312

57,712

642,224

684,504

1.3

14.1

151

Lighting

$66,520

$101,371

$105,237

360,533

584,952

629,242

7.9

129

13.8

Protective
Services

$20,650

$22,178

$23,052

302,757

325,644

352,947

6.7

7.2

7.8

Public
Works

$15,334

$17,743

$18,663

193,653

248,736

260,998

4.3

5.5

5.7

Sewer

$117,110

$120,989

$115,641

2,607,076

2,628,646

2,292,734

57.4

57.8

50.4

Water

$118,624

$145,841

$144,298

1,411,478

1,974,601

1,935,088

311

43.4

12.6

Community
Facilities

$161,455

$167,772

$173,352

3,247,338

3,253,126

3,331,018

71.4

716

733

Parks

$2,327

$4,694

$3,617

21,898

54,804

41473

0.5

1.2

0.9

Total

$505,712

$614,013

$618,172

8,202,445

9,712,733

9,528,004

180.5

213.7

209.6

Water, Sewer, and Community Facilities are the largest users of electricity in the City. While
electricity accounts for over 60% of the City’s energy budget, it accounts for only 10% of the
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City’s GHG emissions. This is an important point to recognize as the City must determine if the
desire is to reduce energy costs or reduce GHG emissions as these two goals are not as strongly
linked as is sometimes believed.

The largest individual user of electricity is the Sunwave Centre which has electricity costs of
‘ approximately $110,000. Tabie 4.2 summarizes the Top 5 users of electricity in the City.

Table 4.2 — Highest Electricity Consumers

Facility Consumption (kWh) Cost (2007)
Sunwave 2,195,100 $110,444.66
Water Pollution Control Centre 2,064,079 $97,866.44
Canoe Pump Station Zone 2 858,547 $67,162.23
City Hall 684,504 $34,312.26
SASCU 684,360 $33,522.23

The five facilities summarized in Table 4.2 account for over 55% of electricity costs.

Looking forward, based on rate increases that BC Hydro is expecting, the City could be spending
approximately $650,000 on electricity in 2008 and $710,000 in 2009 if current consumption
patterns remain the same. Beyond 2009, it is expected that BC Hydro wilt introduce further rate
increases as it strives to meet the provincial mandate for electrically self-sufficiency and carbon
neutral electricity by 2016. Further, the City will likely spend more on electricity as it introduces
new infrastructure, particularly the new Water Treatment Plant, which could become one of the
larger consumers of electricity in City's operations.

It has been reported that electricity consumption will not be subject to the provincial carbon tax.
However, until all electricity is deemed to be carbon neutral, the City will need to include GHG
emissions resulting from electricity in their inventory. Assuming a carbon offset cost of
approximately $30 per tonne, the City would have to pay approximately $6,000 based on current
consumption patterns, though with increases in consumption due to the construction of the
Water Treatment Plant, this could increase. However, if the province is successful in achieving its
mandate of carbon neutral electricity by 2016, the City will not need to worry about offsetting
GHG emissicns from electricity.

4.2 Natural Gas Use Summary

The City of Salmon Arm has 17 buildings that use natural gas. While most of the buildings use
Terasen Gas for natural gas delivery, two of the Community Facilities — the Sunwave Centre and
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the SASCU Recreation Centre, utilize private marketers who offer more flexible pricing options for
natural gas. Over the last three years, the amount of money the City has spent on natural gas
has decreased significantly from $347,000 in 2005 to approximately $298,000 in 2007. This is
due in large part to the decreases in price that followed the transferring of the Sunwave Centre
and the SASCU Recreation Centre from Terasen Gas to private marketers. Consumption has not
decreased nearly as much, with 2005 consumption being approximately 26,400 GJ and 2007
consumption being approximately 24,900 GJ.
1,270 tonnes, representing approximately 63% of the City's GHG emissions.
summarizes natural gas data for the past three years.

In total, GHG emissions from natural gas were
Tabte 4.3

Table 4.3 — Natural Gas Consumption Summary

GHG Emissions
Cost Consumption (G1)
(tonnes CO,E)
2005 2006 2007 2005 2006 2007 2005 2006 | 2007
Civic $15,884 $9,312 $8,548 803.8 899.3 685.0 41.0 45.9 349
Lighting $6 50 $0 0.0 0.0 0.0 0.0 0.0 0.0
Protective
] $44,396 $38,458 | $42,548 | 3,046.1 3,029.6 3,246.0 | 1554 | 1545 [170.6
Services
Public
$12,099 $10,392 $12,267 793.9 775.4 940.9 40.5 395 48.0
Works
Sewer $42,072 $34,013 $33,320 3,150.6 2,759.4 2,734.3 160.7 140.7 139.4
Water $2,185 $1,718 $1,619 144.3 108.1 108.1 7.4 5.5 55
Community
. $230,463 $168,948 | $200,403 | 18,451.2 15,637.1 17,093.5 941.0 7975 |871.8
Facilities
Parks $0 $0 $0 0.0 0.0 0.0 0.0 0.0 0.0
Total $347,099 | $262,840 |[$298,704 | 26,390 23,209 24908 [1,346 | 1,184 [1,270

The largest individual user of natural gas, in terms of consumption, is the Sunwave Centre which
uses approximately 8,600 GJ of natural gas per year, Table 4.4 summarizes the Top 5 users of
natural gas in the City. The top 5 natural gas users account for approximately 85% of natural
gas costs and consumption.

Table 4.4 — Highest Natural Gas Cansumers

Facility Consumption (GJ) Cost (2007)
Sunwave Centre 8,582.00 $111,237.70
SASCU 6,719,00 $66,106.20
Water Pollution Control Centre 2,734.30 $33,319.79
RCMP 1,980.00 $24,544.44
Curling Rink 1,321.20 $16,613.00
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As indicated earlier, Terasen Gas has reduced its commaodity rates for natural gas, This will result
in substantial savings for the City. This rate reduction could result in savings of $50,000 to
$60,000 per year. These cost savings will be negated by the need to pay carbon taxes and for
carbon offsets by 2012. By 2012, the City will be required to pay carbon taxes of $1.4898/GJ.
This will result in an additional cost of approximately $35,300. Assuming a cost of $30 per tonne
for carbon offsetting, the City will also have to pay $36,300 if GHG emissions are not reduced.

4.3 Petroleum Products Use Summary

The City of Salmon Arm uses gasoline and diesel for the majority of their fleet and heavy duty
equipment. 35 vehicles of various sizes and 2 pieces of equipment utilize gascline while 17
vehicles and 11 pieces of eguipment utilize diesel. Over the last three years, the City has
consumed an average of 96,000 litres of gasoline and 100,000 litres of diesel. In total, fuel costs
were $195,000 in 2007 and resulted in almost 550 tonnes of GHG emissions. Public Works,
Utilities (Water & Sewer), and Parks accounted for most of the expenditures. Table 4.5
summarizes gasoline use while Tahle 4.6 summarizes diesel consumption,

Table 4.5 — Gasoline Consumption Summary

. . GHG Emissions
Cost Consumption (litres)
(tonnes CO.E)
2005 2006 2007 2005 2006 2007 2005 2006 | 2007
Civic $2,939 $3,137 $3,592 2,164.0 2,300.0 2,496.0 5.2 55 6.0
Lighting $0 $0 $0 0.0 0.0 0.0 0.0 0.0 0.0
Protective
. $0 $0 $0 4,748.8 6,639.0 6,086.1 114 16.0 14.7
Services
Public
528,801 | $29,660 | $35,074 | 30,086.0 | 32,809.0 | 36,376.0 | 725 70.1 | 87.7
Works
Sewer 49,087 $11,409 | 411,936 | 9,708.0 11,968.0 | 12,090.0 | 23.4 288 | 291
Water $25825 | $24,557 | $23,374 | 29,079.0 | 26,899.0 | 24342.0 | 701 64.8 | 5B.7
Community
" $0 $0 $0 0.0 0.0 0.0 0.0 0.0 0.0
Facilities
Parks $16,592 $13,439 $17,653 19,000.0 14,107.0 17,181.0 45.8 34.0 41.4
Total $83,244 | $82,210 | $91,630 | 94,786 94,722 98,571 228 228 | 238
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Table 4.6 - Diesel Consumption Summary

Cost Consumption (litres) GHG Emissions
5 s i
P (tonnes COLE)
2005 2006 2007 2005 2006 2007 2005 2006 | 2007
Civic $0 $0 $0 0.0 0.0 0.0 0.0 0.0 0.0
Lighting $0 $0 $0 0.0 0.0 0.0 0.0 0.0 0.0
Protective
. $0 $0 $0 2,624.0 3,323.1 3,653.4 7.2 9.2 10.1
Services
Public Works $56,399 454,784 | 481,278 | 63,943.0 | 58,177.0 85,216.0 176.5 160.6 235.2
Sewer $0 $0 $0 0.0 0.0 0.0 0.0 0.0 0.0
Water $11,800 | $18,605 | $18,125 |13,939.0 | 39,123.0 | 19,173.0 38.5 108.0 52.9
Community
I $0 $0 $0 0.0 0.0 0.0 0.0 0.0 0.0
Facilities
Parks $1,981 $4,688 $4,412 1,704.0 2,398.0 4,359.0 4.7 6.6 12.0
Total $70,180 | $78,077 | $103,815 | 82,210 | 103,021 | 112,401 227 284 310

Looking forward, it is difficult to predict how price changes in petroleum will continue, While
there is some speculation that due to the high prices that there will be a reduction in demand
which will lead to price decreases, there is also speculation that fuel prices will continue to
increase. Currently, due to the City’s bulk purchase of fuels, which they obtain quotes for each
week, the City pays approximately 7 — 8% less than the retail fuel pump price. For example,
while pump prices for the week of July 4™ were $1.423/litre, the City was paying $1.334/litre.

Regardless, the carbon tax being introduced by the provincial government will have an impact on
fuel costs. By 2012, the City will be spending approximately $16,000 on carbon taxes. In
addition, if there are no reductions to fuel use, the City will also pay $16,400 for carbon credits.

4.4 Summary

To provide a holistic assessment of energy consumption patterns in Salmon Arm, total energy
consumed, energy costs, and GHG emissions from each source of energy, as well as for each
section of municipal operations, have been calculated. This provides broad-based guidance on
where to focus future energy investments and will help determine where there is significant
ability to make substantive changes.

In order to put into context the amount of energy used in Salmon Arm, and the resultant cost
and GHG emissions, a summary of other municipalities has been undertaken. It is important to
note that this is for contextual purposes, and each municipality varies in terms of infrastructure
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included as well as climatic conditions which impact energy use.

Table 4.7 summarizes this
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comparison.
Table 4.7 — Municipal Energy Use Comparison
- . Energy -
Municipality Population Cost GHG Emissions {CO.E)
Consumed
Salmon Arm .
17,000 18,600 mWwh $1.0 million 2000 tonnes
{2007)
Kamloops
P 85,000 60 GWh $6.3 million 7700 tonnes
{2007)
Merritt (2006) 8,000 7,400 mWh $0.55 miltion 710 tonnes
Dawson
12,000 18,300 mwWh $0.9 million 2300 tonnes
Creek {2005)
Maple Ridge
(2025) g 73,000 24,800 mWh $1.4 million 3300 tonnes

4.4.1 Energy Consumption

For Salmon Arm, the largest consumer of energy from municipal operations, as illustrated in
Figure 4.1, is for Community Facilities, while Water and Sewer works also contribute
significantly to energy censumption. In terms of type of energy consumed, as summarized in
Figure 4.2, the City utilizes electricity and natural gas the most with petroleum resources being
used sighificantly less. While electricity and petroleum resources consumption have increased,

natural gas use has actually decreased over the last three years.
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Figure 4.1 — Energy Consumption by Municipal Operation
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4.4.2 Energy Costs

In total, the City of Salmon Arm spent approximately $1.1 million on energy in 2007, which
represents an increase of approximately 6% from 2006. As illustrated in Figure 4.3, Community
Facilities accounts for the highest energy costs followed by Water, Sewer, and Public Works.
With the impending construction of the Water Treatment Plant, it can be assumed that energy
costs for Water costs will increase significantly,

Figure 4.3 — Energy Costs by Municipal Operation
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In terms of the cost of the various sources of energy, the City's spending on electricity accounts
for approximately 60% of total energy expenditures, followed by natural gas and petroleum
resources, Even with carbon taxation, carbon offsetting, and more significant increases in
petroleun and natural gas prices, it is likely that the City will continue to spend more on
electricity than the other forms of energy. Figure 4.4 summarizes energy expenditures by the
source of energy.
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Figure 4.4 — Energy Costs by Source
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4.4.3 Greenhouse Gas Emissions

Over the past three years, the City of Salmon Arm’s GHG emissions have been between 1900 and
2000 tonnes CO.E. Similar to the costs of energy and total energy consumed, Community
Facilities operations are the cause of most of the GHG emissions from municipal operations,
amounting to almost 50% of total emissions. Figure 4.5 summarizes GHG emissions by
municipal operation.

In reviewing the source of GHG emissions in the City, the use of natural gas accounts for
approximately 60% of municipal GHG emissions. Figure 4.6 summarizes GHG emissions by
energy source.
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Figure 4.5 ~ GHG Emissions by Municipal Operation
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Figure 4.6 — GHG Emissions by Energy Source
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4.4.4 Impacts of Carbon Costs

With increasing attention to climate change, and the widespread belief that human-caused
carbon emissions and their equivalents are responsible to a large degree, there has been greater
attention paid to caiculating the cost of these carbon emissions. Two cost measures that will be
in place are the BC carbon tax, and the Climate Action Charter carbon offsetting for
municipalities.

The BC carbon tax aims to tax energy supplies at a rate of $30 per tonne of CO.E by 2012,
though not including electricity. While municipalities will have to pay this tax on fossil fuels, by
virtue of being a signatory to the Climate Action Charter, the City of Salmon Arm will be eligible
to receive a rebate on this tax. This rebate will amount to approximately $50,000. The City
should determine if this rebate should flow to general revenue or should be designated for a
program to help reduce the City's carbon emissions.

Carbon offsets range in price but general conservative estimates affix the price at approximately
$30 per tonne of CO;E. The City will need to pay approximately $60,000 per year for carbon
offsets in the future if no steps are taken to reduce emissions. In order to offset its carbon, the
City, in general, has two potential models to work with, The first would involve purchasing
offsets from an outside organization, such as the Pacific Carbon Trust, which would in turn invest
the proceeds into projects that would reduce emissions. These projects could be located
anywhere in the world, though the operators of the Pacific Carbon Trust have indicated that it
will designate the funds for projects in BC. Regardless, there is a significant risk that the City will
see its money invested in projects that will not benefit the local economy. Ancther model that
the City should consider is to develop its own carbon offsetting initiative and invest its offsets in
local projects. For exampie, the City could purchase solar hot water heaters for a number of
homes in Salmon Arm which replace natural gas. While the City would likely have to pay more
for offsetting each tonne of carbon, they could be assured that the money would be invested in
the local economy. This would help build the local capacity of the community, help the City
achieve any goals it sets for greenhouse gas emissions in the OCP, reduce community GHG
emissions, and provide an opportunity for more enhanced education about alternatives available,
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compete for funding grants from senior government agencies, particularly as the provincial
government has indicated that actions municipalities take on climate change will influence how
grant money is distributed.

In this section, a number of broad initiatives are outlined which relate to buildings, infrastructure,
and fleet that should be considered to help the City begin to take action on energy consumption.
Before that, though, a series of broad, organizational initiatives that relate to energy
management as a whole are described.

51 Organizational Initiatives

There are a number of broad initiatives that the City should consider to promote more
sustainable energy use. These include the following:

Identify goals and targets for energy and GHG emissions reductions — while the City's
commitment to becoming carbon neutral by 2012 represents the primary goal for GHG
reductions, the City should set more detailed geoals and targets as they relate to energy use,
budget spent on energy, and absolute reductions in GHG emissions. This will help the City
prioritize whether they want to focus solely on energy use reduction, GHG reductions, or a
balance of both, These goals and targets provide the arganization with a clear direction on how
ambitious it needs to be in reducing energy use and thus should inform all subsequent programs
and policies,

Develop Council policies supporting energy and GHG actions — a Council policy should be
developed that mandates energy efficiency in municipal operations and provides guidance to staff
on how energy and GHG emissions should be considered in the municipal realm. This will
enshrine the goals and targets mentioned above and provide the support for staff initiatives and
investments in programs, capital works, and equipment and contractor purchases that result in
more sustainable use of energy and fewer GHG emissions.

Complementary policies should be developed that empower staff to directly link energy
considerations to purchases of new capital and equipment. One opportunity to consider is to
develop a framework for analyzing life-cycle costs of new purchases, including for the design and
engineering of new infrastructure, which would include energy and GHG emissions as a
component of lifetime operations and maintenance. These supporting policies are required to
ensure that energy management is taken sericusly in the municipal organization and will
demonstrate to suppliers the importance of the issue.
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Initiate an Internal Energy Management Committee — building on the work of the
Technical Steering Committee for this energy plan, the City should develop an internal energy
management committee that includes representatives from the various City departments
including both management and on-the-ground workers. This will help the various departments
to work collaboratively on developing and implementing energy-related initiatives and to organize
investment of resources into the various initiatives.

Develop an ongoing monitoring framework — the City should develop an ongoing
monitoring framework for energy use and greenhouse gas emissions. This can be a relatively
simple exercise of deveioping and updating spreadsheets as information on the various energy
accounts are received, or could be more substantive using custom designed programs that could
be used for tracking and disseminating information. The monitoring framework will allow the City
to determine how their existing energy management programs are working and determine areas
for future investment. It will also help the City achieve its commitments under the Climate Action
Charter,

Information collected from the ongoing monitoring should be tracked over time and distributed to
employees so that they can better understand how energy is being used and be able to discern
what measures are resulting in substantial changes. Informaticn relating to buildings should be
posted within buildings so that the public can see the impact of each individual building on
energy consumption and GHG emissions.

Develop a carbon offselting strategy —the City should develop a carbon offsetting strategy
in order to be clear on where funds dedicated to offset purchases will be invested. This will help
the City adequately prepare for when it needs to be carbon neutral in 2012.

Provide employee education opportunities — critical to the success of an energy
management program is to have good employee engagement from the outset. Employee
engagement requires a combination of empowerment, education, and training to ensure
employees fully understand energy issues, and how they can make a difference within the
organization. The City of Richmond, for instance, has trained much of its staff on energy
management issues. Engaging employees in energy management can be as simple as providing
educational materials in well thought out locations {i.e. stickers above light switches reminding
people to turn off lights) to facilitating more active participation in energy conservation programs
(i.e. decisions around heating and cooling loads). Educating employees about the impact their
behaviour has on energy use is critical. Programs like BC Hydro PowerSmart program for
electricity use, Natural Resources Canada’s AutoSmart program for driving, and Green Buildings
BC are examples of programs that the City may wish to participate in for the expressed purpose
of educating employees. In fact, the City is already a participant in the BC Hydro PowerSmart
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program and receives information on conservation techniques from them. Based on the survey
of employees, it appears that there is a desire for there to be more educational opportunities
surrounding energy programs.

Ensure routine maintenance of all infrastructure components — routine maintenance is a
key to energy efficiency and will ensure that all equipment is optimized for peak performance,
while using less energy. This includes cleaning of ducts, checking of motors, and reviewing
controls to ensure they are set properly. The City has regular and preventative maintenance
programs for its major infrastructure components.

Embrace accreditation of buildings and fleet — the City should look at embracing
accreditation options for their buildings and fleet as a mandate of operation. While some
programs have high up-front costs, often times, over the long-term, these costs can be captured
in increased energy efficiency. Examples include the evolving LEED Complete for existing
buildings and E3 Fleets, both of which are programs that could provide frameworks for the City
achieving certain energy efficiency objectives. There is also an emerging program for measuring
wastewater treatment plant efficiencies through an EnergyStar program. The City should explore
the programs that are available and participate in those that match the City’s values and
objectives.  Participating in these programs will allow the City to better benchmark its
performance relative to other communities. The City has started to work towards accreditation
of its fleet through the E3 Fleets initiative.

5.2 Buildings

In 2007, buildings accounted for over $500,000 in costs for energy and resulted in GHG
emissions of over 1200 tonnes. The Sunwave Centre, and SASCU accounted for greater than
60% of the total energy costs and thus likely represent the areas where the most emphasis
should be provided. In terms of next steps, the following should be considered:

Perform building audits — the City should look at having more intensive building audits
performed for high energy use buildings. These audits would provide greater detail on where
targeted investments could be made to reduce energy use. BC Hydro and Terasen Gas can
provide resources for more intensive energy studies that will look at all components of buildings
to determine where the energy loads are emanating. For larger buildings with higher electricity
consumption, this will help identify when peak loads are occurring and why and will help with
reducing these peak loads as they are subject to a surcharge from BC Hydro. BC Hydro offers a
number of programs that could help with assessing energy use in individual buildings. These
include assessments of compressors, blowers, and fans, which may be applicable to the Sunwave
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are only efficient if part of the overall heating and cooling system, similar to the system used for
City Hall.

An important consideration before installing a new system is to ensure that it does not have a
greater capacity than is required both now and in the future. Hot water tanks should be sized
appropriately as there is significant waste of energy heating water that does is not used often.

Improve building envelopes - ensuring that buildings are properly insulated will reduce
heating and cooling needs. This includes treatments for doors and windows as well as walls and
the roof. Performed as part of a building audit, a review of the building envelope will identify
where there are significant leaks that will cause cool air to enter in the winter or cool air to be
lost in summer and suggest mechanisms for reducing these losses. Improvements can include
better insulation in walls and for the roof and glazing for windows, provision of insulating shades,
or replacement with low-emissivity windows. A recent report indicated that utilizing heat
reflectivity on roofs could lower energy costs in the summer by 20%. A building audit should be
performed prior to investing in such improvements,

Review ventilation requirements - substantial amounts of energy can be saved when
reviewing ventilation requirements. Ventilation, in many buildings, is one of the greatest users of
electricity and there are many opportunities to improve ventilation performance. A simple
method is to install room controls for ventilation to ensure that the ventilation system is only
used when the room is in use. Carbon dioxide sensors and other occupancy sensors can be used
to monitor the number of people in a room and adjust ventilation to facilitate good indoor air
quality. CO, sensors are particularly useful in larger rooms that have infrequent use such as a
theatre, dressing room, boardrooms and similar. Further optimizing the ventilation system to
better match actual requirements can result in significant electricity savings. A further simple
step is to ensure air filters are cleaned routinely as dirty air filters adversely impact efficiency.

Review air conditioning — it is likely that many of the buildings rely on some form of air
conditioning for cooling needs. Regular maintenance of filters and coils on the air conditioning
unit as well as cleaning ducts periodically will help ensure that the existing system will operate
efficiently,  Ensuring that ducts are airtight is also important to central air conditioning
performance. The City is currently reviewing many of its existing systems, including its
geothermal system, with contractors.

If a new system is to be examined, either a heat pump or complete geothermal heating and
cooling system should be considered. Either system works more efficiently than a standard air
conditioner and can tie into the existing duct work,
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existing equipment, it may in fact be more cost effective from energy, operations, and
maintenance perspectives to replace it immediately rather than waiting for the end of useful life.
The City should remain apprised of these situations.

When replacing equipment, the emphasis shouid be on purchasing products that result in
significant energy efficiency. A two-step thought process related to purchases shouild be
considered. First, the City should look at the size of equipment being used - i.e. is a 20 cu. ft
fridge necessary when a 12 cu. ft fridge would suffice. Right-sizing equipment will ensure that
the City is not wasting energy on unused capacity. Second, the City should look for the most
energy efficient product available at the desired size.

This replacement scheme should be applied to computers, televisions, appliances (i.e. in
staffrooms), etc.

Review interior lighting needs - many office buildings were developed using standards for
lighting that have long been outdated due to the ambient light created by items such as
computers. An illumination standard of 100 foot candles is typically used for offices when 30 foot
candles often suffices. Exploiting daylighting opportunities will also reduce lighting needs.
Reviewing these lighting needs will likely result in less lighting being required and therefore
electricity savings.

As a first step, interior lights that are using incandescent lightbulbs should be reptaced. This
includes replacing exit signs with LED lighting which uses 90% less electricity and fast 10 ~ 25
years as well as any lamps and other lighting fixtures that could be replaced with compact
fluorescent bulbs (CFLs). CFLs will save between 50 and 75% in annual lighting costs over
incandescent bulbs. Even though these bulbs are initially more expensive, they give off less heat
and last up to ten times longer than incandescent ones.

Standard fluorescent tube lighting has also evolved, particularly with respect to the ballast, to
reduce energy consumption. Switching ballasts can reduce lighting energy by as much as 35%.
BC Hydro has a series of incentives relating to lighting upgrades that the City should take
advantage of. A buiiding audit through BC Hydro will take note of such issues.

An additional step would be to install occupancy sensors in rooms that are not used often but
have higher periodic lighting needs, such as a boardroom or staff room.

Install appropriate controls for heating equipment ~ by having electronic thermostats, and
proper controls for boilers where these are not in place, the City will be more able to better
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manage the natural gas usage. The City should examine its buildings to determine what kind of
controls are in place and whether there are opportunities to upgrade these controls,

Consider alternate sources of heating — there are two alternate sources of heating and
cooling that have become more popular in recent years. These include geothermal and solar
thermal heating. Geothermal is an efficient and generally clean way to heat and cool buildings.
Geothermal energy involves drilling loops of pipe into the ground to use the earth’s constant
temperature to provide heating and cooling. In the winter, the heat from the earth is carried into
buildings through the loop system while in the summer heat from the building is extracted and
sent into the ground, while cool air is brought in. The systems are also typically used to heat
water, Geothermal systems generally come in two systems — open loop and closed loop. In an
open loop system, two unconnected pipes are drilled into the ground and generally into an
aquifer, Water from the aquifer is pumped up and through a heat exchanger and is then
condensed and distributed throughout a building. Once the water cycles through the system it is
discharged back into the aquifer. In a closed loop system, a solution such as glycol is used to
transfer heat from the ground and into the heat exchanger where it is distributed and sent back
into the ground to be pumped up again,

While geothermal systems typically have high initial capital costs, the payback period for the
investment can be relatively quick. It is important to note, however, that a geothermal system is
more difficult to implement in an existing building and can become cost prohibitive depending on
the accessibility to an area for the loops.

Solar thermal systems, while mainly focusing on heating water, can be expanded for space
heating as well. Options include typical solar panels combined with a heating distribution
systems and solar walls, which collect heat and distribute this through the ventilation systems.
Solar walls would appear to be advantageous for applications such as the SASCU Recreation
Centre.

Consider alternate electricity supply — there are opportunities for alternate electrical supply.
The use of solar photovoltaics and micro-wind turbines at various locations throughout the City
could supplement electricity use on large huildings and potentially provide all electricity for
smaller buildings and would take advantage of the City's plentiful supply of sunshine. While still
cost prohibitive in many cases, they are often times a highly visible demonstration of energy
stewardship.

Consider using green roofs on existing and future buildings— green rocfs can have
substantial benefits to reducing heating and cooling loads, along with other environmental
benefits. Green roofs can be installed on existing roofs though structural studies would be
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required to determine if the additional weight can be accommodated. The City should consider
green roofs for some of its larger facilities, both as an energy management tool as well as a way
to mitigate stormwater run-off.

53 Infrastructure

Providing energy for infrastructure, including outdoor lighting, water, and sewer services costs
over $400,000 in 2007 and resuited in 257 tonnes of CO,E emissions. QOptions to potentially
reduce this include:

Replace outdoor street lighting — LED lighting and low-pressure sodium provides significant
energy consumption benefits. An additional benefit is that lights that are LED generally last
significantly longer, such that lower operations and maintenance costs more than compensate for
any premium paid. Since the benefits of LED are immediate and long-lasting, the City should
consider switching existing energy inefficient bulbs to LED. The City has started a program to
replace bulbs in its ornamental street lights with LED fixtures. Further, the City should consider
installing motion sensors on ornamental lights to save money on electricity costs. This also has
the added henefit of reducing light pollution in the community.

Enhance water conservation efforts - since the amount of energy used for water distribution
is related somewhat to the amount of water demand, there could be a significant reduction in the
amount of energy for the water system if there is a reduction in the water demand. Promoting
corporate and civic water conservation initiatives, such as what is done with the City's WaterWise
program, will result in significant energy savings. These energy savings could be further
increased if the City chooses to implement universal water metering. It has been estimated that
the installation of water meters would result in a reduction of water use of 15 — 30%. In the
meantime, parks, and other City-spaces should be xeriscaped, where feasible and rainwater
collection and distribution considered to offset the pumping of water. Moisture sensors should
also be installed to ensure that parks are only watered when needed. Naturalized landscaping
has the added benefit of reducing other maintenance requirements such as mowing grass, which
will reduce equipment fuel requirements. Further, reducing energy use could build a further
argument for having residential and commercial water meters.

Perform water system audit ~ the City should consider undertaking a water system energy
audit to determine more precisely where energy is being used, which would complement its
overall water system audit. This would potentially include monitoring of individual water pumps
and other pieces of equipment to determine how efficient existing equipment is.
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Optimize pumps — it is likely that at least some of the City's water pumps are not optimized for
peak performance from an energy perspective. There are many ways to achieve better
performance out of the City’s water pumps, which accounts for a significant amount of electricity
usage. Good maintenance of pump motors is critical to reducing electricity usage. A relatively
simple method of improving performance would be to optimize impeliers, which would reguire
some minor machining to ensure that the pumping power meets the needs of the system. This
would need to balance the energy savings with the potential increase in maintenance. Another
way to improve performance would be to install variable frequency drives on pump motors which
would allow the pump to better match pumping needs.

Replace old pumps — Salmon Arm has several older pumps that are likely oversized and energy
inefficient. These could be replaced with pumps that use less horsepower and have variable
frequency drives that optimize pumping power.

54 Fleet and Equipment

Fuelling fleet and equipment components have significant costs and greenhouse gas emissions
attached to them. Liquid fuels have the highest price volatility attached to them but generally
are trending upwards. Thus, while petroleum fuels represent the smallest energy expenditure for
the City, this may not remain true for very long. The City has already started to address their
fleet issues by joining the E3 Fleets program. Building on this, the City should consider the
following with their vehicles and equipment to reduce use of petroleum resources:

Adopt an anti-idling policy — the City should adopt an anti-idling policy for all City fleet
vehicles, in addition to the anti-idling program it is operating for the Public Works department.
Wwhile previous beliefs were that diesel vehicles needed to be idled for more than 5 minutes in the
winter, and that start-up of gasoline vehicles was damaging to component parts and wasted
more fuel, the general consensus from research suggests that heavy diesel engines do not need
to idle for more than 3 minutes and that turning on and off a gasoline or diesel engine is
equivalent to running the engine for 10 seconds and does not damage the engine. Generally, an
hour of idling for a heavy duty diesel truck consumes approximately 4 litres of fuel, which is
equivalent to approximately 10 kg of GHG emissions. Many fleets have been able to reduce fuel
consumption by 10 — 15% by reducing unnecessary idling. By adopting and acting upon an anti-
idling policy for municipal vehicles, the City will be better placed to adopt a community-wide
bylaw that restricts idling vehicles for the public.

Develop a tire pressure monitoring program — a Tire Pressure Program would direct vehicle
users and maintenance staff to maintain vehicle tire pressures in their optimum pressure range.
This is a requirement of the E3 Fleets initiative. In Olympia, Washington, the Department of
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Public Works was able to achieve fuel savings in the range of 20% by having tire pressure
checked regularly {i.e. weekly). Olympia is now beginning to install computerized tire pressure
gauges in many of their vehicles to provide more real-time information on tire pressure.
According to Natural Resources Canada, each tire that is under—inflated by 2 psi (14 kPa) causes
a 1% increase in fuel consumption,

Develop a monitoring program for the fleet - similar to its reguirements as part of the E3
Fleets program, the City should collect or interpclate data relating to:

Vehicles and equipment classified by description;

Engine size;

» (ross vehicle weight rating;

» Miles per gallon;

s Type of fuel;

+ Annual kilometers driven;

« Average cost per litre of fuel;

o Total fuel consumption per vehicle;

s Average fuel cost per kilometer driven;
» Freguency of tune-ups; and

+ Carbon dioxide calculation based on fuel use.

Vehicle logs are a critical component of this manitoring program. Every time a vehicle is filled
with fuel, there should be a log entered that indicates the amount of fuel and the cost per litre.

By developing this monitoring program in conjunction with abligations for the E3 Fleet Program,
the City will be able to determine what vehicles are operating inefficiently and seek steps to
rectify the situation. This data should be updated on a yearly basis in order to calculate impacts
from vehicle usage, both to determine cost of vehicle operation and to determine the level of
GHG emissions.

Shift from 2 stroke to 4 stroke engines and/or electrical equipment — the City likely uses
some two-stroke engines in some of its smal equipment. Two-stroke engines are generally less
fuel efficient and emit greater amounts of harmful non-greenhouse gas emissions than four-
stroke engines. For example, accarding to the Clean Air Foundation, a standard gas lawnmower
emits the same amount of commen air pollutants in one hour as driving a car for 500 km.

0P7aSgZe.030615.01 / October 2008 URBNN SYSTE M S»

Ui\Projects_KAMO752\001 5101\R-Reports-Stugies- Documents\Finali2008- 10-15-linal repoit.dac






E City of Salmon Arm Energy and Greenhouse Gas Emissions Study

mEs Final Report

combine trips wherever practical to achieve efficiencies in operation, The City’s Public Works
foremen have already started to right-size their vehicles by moving to a smaller vehicle for most
trips.

Implement a vehicle purchasing policy - the City should develop guiding principles for
purchasing new vehicles that include some specifications regarding fuel use, emissions standards
and appropriately sizing vehicles for intended use.

Use dual batteries in vehicles — many trucks need to be left on to continue powering on-
board electrical equipment such as lights and radios, even when they are not moving. By adding
an auxiliary power system, the City could reduce the amount that vehicles need to idle. Thus,
consideration shouid be given to retrofitting vehicles with auxiliary power systems to reduce fuel
consumption. It should be noted that this has aiready been done with some vehicles in the fleet.

55 Integrated Resource Management

Integrated Resource Management (IRM) explores ways of using what is traditionally considered
waste to develop energy or other resources. This is desirable as finding ways to use waste in
innovative and proactive manners can save costs and environmental impacts. It is also becoming
an important component of infrastructure funding grants, as evidenced in the BC Building Canada
Fund application. A common example of IRM is the use of biosolids from wastewater treatment
plants as part of compost, something that the City is already doing. There are many potential
applications of integrated resource management to develop clean energy in Salmon Arm. These
include:

Using waste heat from the arena - arena’s generate significant amounts of waste heat.
Often times this heat is wasted rather than being used for another purpose. Waste heat from
the Sunwave Centre could be used in a number of ways. This includes internal uses such as
heating water and/or public stands, or used externally to help heat the SASCU pool. The City
should explore potential uses for this waste heat.

Explore sewage waste heat recovery — the City should considering exploring its sewer
system to identify opportunities for generating energy. Two potential examples are waste heat
from sewage pipes, whereby a heat exchanger is installed around pipes and distributed to
buildings, and methane capture and conversion to energy at the WPCC. These types of systems
are being used worldwide. There are also opportunities to develop a digester for biosolids and
use that to generate methane which can be used for energy generation.
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Explore replacing Pressure Relief Valves (PRVs) with microturbines — several
municipalities throughout North America have begun to generate electricity from microturbines in
their water distribution systems, typically as a replacement for PRVs. The feasibility of such a
system is dependent on the size of the main and the force of the water. Currently the City has 2
PRV stations and thus there may be only limited opportunity for this,

Review opportunities for district heating and cooling — there may be opportunities for
district heating and cooling in the community that the City could take advantage of and promote.
These types of systems rely on certain densities to be efficient and to offer timely payback
periods. One opportunity in Salmon Arm may be to take advantage of bioenergy through forest
product waste. There may be potential to implement a district heating system that would
connect the Sunwave Centre, Curling Rink, and SASCU Recreation Centre, with other surrounding
land uses, as the energy needs for these facilities would presumably be enough to warrant the
initial capital costs.

Determine feasibility of methane capture — there may be a potential to capture methane
from anaerobic processes at the WPCC and use this for energy generation, Capturing the
methane and using it for energy would greatly decrease the amount of GHG emissions and could
offset energy used at the plant and elsewhere. Another potential opportunity would be to
develop a composting digester for biosolids and other natural materials and capture and use the
methane from that process.
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IMPLEMENTATION

In Section 5, a number of ideas were presented that could be considered ambitious and may
require significant resources — human, financial, and capital — to be realized. Most of the
initiatives focus on four key areas: organizational support, behavioural change, investments in
energy conservation, and investment in new energy supply. To get started, some of the broad
organizational initiatives outlined in Section 5.1 need to be addressed. This will provide the City
with the “top-down” leadership and the “bottom-up” buy-in for the more specific initiatives. This
organizational support also provides the parameters for how ambitious the City will be and
subsequently what level of investment can be expected. Once the organizational initiatives steps
are in place, the City can choose to either start small and build momentum to more significant
investments, or start large and attempt high impact/high cost initiatives first. Starting small
would involve a number of the initiatives that focus on behavioural change, such as implementing
a Turn-it-off/Turn-it-down campaign within buildings. These initiatives are low cost and have
less community visibility. However, they can be quite effective in reducing energy use and
building a culture of energy awareness in the organization. Starting large would involve
significant investments in more visible capital upgrades, such as energy conservation
improvements and alternate energy supply. The advantage of such an investment is that it
generally has a high impact early on in the process and can be quite visible in the community,
thus demonstrating leadership in this regard. The disadvantage is that such initiatives do not
necessarily raise the energy awareness of employees in the organization. The preferred
approach, in the case of Salmon Arm, would be to have a mixture of both small scale and large
scale initiatives over the course of time. Thus, the City can use low cost methods to build the
culture of energy awareness within the organization, while demonstrating leadership to the
community through larger investments in capital upgrades, with the two levels of investment
combining to make a substantial impact on energy use and GHG emissions.

Table 6.1 on the following page summarizes each of the initiatives mentioned in Section 5 based
on the type of program (i.e. organizational, behavioural, energy conservation, alternate supply),
their order of magnitude cost, potential impact to GHG ermissions and energy use, and type of
outside support that could be provided. Order of magnitude costs could be characterized in the
following way:

s Low — less than $5,000
s Moderate - $5,000 - $25,000

e High - $25,000 and greater

Impacts to energy use and GHG emissions could be characterized as:
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e Low — less than 10% reduction
+» Moderate - 10 —~ 20% reduction

+ High — 20% and greater reduction

It is important to note that neither the costs nor the impacts to energy use and GHG emissions
have been quantified. Therefore it must be recognized that these categories are provided for
guidance only and that a more intensive study would be required to more accurately quantify
these measures.

In addition, a level of priority has been attached to each of the initiatives. In general, the timing
of implementing these initiatives could be considered:

+ High - in the next year
+ Moderate — next 1 ~ 3 years

» Low — beyond 3 years

Once again, it is important to note that these timelines are provided for guidance only. If there is
an opportunity to move more quickly on lower priority initiatives, the City should consider this.
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Department Level of Level of Impact
Initiative Type Responsibility Level of Investment Potentiafl External Su-pport Impact to tc GHG Emissions Priority Examples
{Funding or Expertise) Energy
Use/Cost

Organizational
Identify goals and targets Organizational Development Services Low N/A N/A N/A High
Develop Coundil policies Organizational Development Services Low N/A N/A N/A High District of Saanich
Initiate an internal energy | Organizational Development Services Low N/A N/A N/A Moderate
management committee
Develop an ongoing monitoring { Organizationaf Development Services Low N/A MN/A N/A High District of Saanich
framework
Develop a carbon offsetting | Organizational Development Services Low N/A High N/A High District of Saanich
strategy
Provide employee education | Organizational Development Services Low - Moderate N/A N/A N/A Moderate City of Richmond
opportunities
Ensure routine maintenance of | Energy Conservation Engineering and  Public | Low N/A N/A N/A High
all infrastructure components Works
Embrace accreditation of fleet | Organizational Engineering and  Public | Low N/A N/A N/A Low City of Victoria
and buildings Works
Buildings
Perform Building Audits Crganizational Engineering and Public | Moderate Infrastructure Planning Grants { N/A N/A High City of Burnaby

Works BC Hydro

Terasen Gas

Optimize hot water heating — | Behavioural Engineering and  Public | Low N/A Moderate Moderate High
turn down heaters and insulate Works
pipes
Switch to solar hot water | Alternate technology Engineering and Pubfic | High Gas Tax Programs High Moderate ~ High Moderate Hyde Creek Community Centre -
heaters on large buildings (i.e. Waorks BC Building Canada Fund Coquittam
pool, arena, City Hall) Green Municipal Fund Vancouver International Airport
Switch to tankless water heaters | Alternate technoiogy Engineering and  Public | Moderate N/A Maoderate — High | Moderate Moderate
for smaller hot water users Works
Improve building envelopes Energy conservation Engineering and Public | Moderate — High BC Hydro Moderate — High | Moderate —~ High Moderate

Works Terasen Gas
Ventilation - Occupancy Sensors | Energy conservation Engineering and Public | Moderate N/A Moderate — High | Low Moderate

Works
Ventitation -~ room controls Energy conservation Engineering and Public | Moderate N/A Moderate ~ High | Low Moderate

Works
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Table 6.1: Implementation Summary continued...

Energy and Greenhouse Gas Emissions Study

Final Report

Department Leve] of Level of Impact
Initiative Type Responsibility Level of Tnvestment Potentia'i External Su_pport Impact to to GHG Emissions Priarity Examples
{Funding or Expertise} Energy
tUse/Cost
Turm-it-down/ Tur-it-off Behaviours! Development Services Low N/A Low — Moderate | Low — Mederate High
campaign
Replace office equipment Energy conservation Corporate Services Moderate N/A Low -~ Moderate | Low High
Review interior lighting needs Behavioural Engineering  and  Public | Low NiA Low — Moderate | Low High
Works
Install  appropriate  heating | Energy conservation Engineering  and  Public | Low N/A Moderate Low — Moderate High
controd devices Works
Consider alternate sources of | Alternative technology Engineering and  Public { High (Gas Tax Programs High High Moderate Tournament Capital Centre, Kamiloops
heating and cooling Works BC Building Canada Fund City Hall, Salmen Arm
Green Municigal Fund Ice Box, Kamioops
Alemnative electricity Alternative technology Engineering and  Public | High Gas Tax Programs Moderate — High | Low Low City of Dawson Creek
Warks BC Building Canada Fund
Green Municipai Fund
Green roofs Energy conservation gngineering and  Public | High as Tax Programs High Moderate Low City of Chicago
Works/Development BC Building Canada Fund
Services Green Municipal Fund
Review natural gas records to | N/A Corporate Services Low N/A Low Low Low
determine if rate structures are
appropriate
Infrastructure
Replace outdoor street Eghting Energy conservation Engineering and Public | Moderate NfA Moderate Low Moderate City of Kamloops
Works City of Calgary
Water conservation Behavioura! Engineering and Public | Low — Moderate N/A Moderate Low High City of Kefowna
Works
Pump optimization Energy conservation Engineering ang  Public § Low BC Hydro Moderate tow High
Works
Pump replacement Energy conservation Engineering and  Public | Moderate - High BC Hydro Moderate — High | Low Moderate
Works
Water system audit Crganizational Engineeting and  Public | tow 8C Hydro N/A Low High
Works BC Infrastructure Planning
Grant
Fleet and Equipment
Anti-idling policy Behavioural Engineering and  Public | Low NfA Moderate Moderate High City of Dawson Creek
Waorks
Develop a tre pressure | Behavioural Engineering  and  Public | Low NfA Moderate Moderate High Tacoma, Washington
monitoring program Works City of Dawson Creek
0795 908501/ October 2000 URBANGYSTEMS.
i Prelarts KAMEOTST 001501 S 1055 i e cios.
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Table 6.1: Implementation Summary continued...

Energy and Greenhouse Gas Emissions Study

Final Report

Department Level of Level of Impact
. Responsibility Potentiat External Support Impact to to GHG Emissions .
Initiative Type Level of Investment (Funding or Expertise) Energy Priority Examples
Use/Cost
Develop fleet monitoring | Behavioural Engineering and  Public | Low NfA Low Low High
program Works
Shift from 2 stroke motors to 4 | Altermative Technology Engineering  and  Public | Low - Moderate MN/A Low iow Low
stroke motors Works
tse alternative fuelled vehicles | Alternative Technology Engineering and  Public | High NfA Moderate Moderate - High Moderate
Works
Right-size vehicles and optimize | Energy censervation Engineering and  Public | Moderate - High N/A Moderate Moderate Moderate
their use Works
Implement a vehicle purchasing | Behavioural Engineering and  Public | Low MN/A Moderate Moderate High
policy Works
Instalt auxiliary power systems | Energy conservation Engineering and  Public | Moderate WN/A Moderate Moderate Moderate
in vehicles Works
Integrated Resource Management
Usa waste heat from arena Alternative Technology Engineering and  Public i High (Gas Tax Programs Moderate - High | High Low South Cariboo Arena, 100 Mie House
Works/Recreation Green Municipai Fund
BC Building Canada Fund
Terasen Gas
[nnovative Clean Engrgy Fund
Sewage heat recovery Alternative Technology Ergineering and  Public | High {as Tax Programs Moderate ~ High | High Low False Creek
Works Green Municipal Fund Whistler
BC Building Carada Fund
Terasen Gas
Innovative Clean Energy Fund
PRV microturbines Alternative Technology Engineering and  Public | High Gas Tax Programs. Maoderate — High § Low Low
Works Green Municipal Fund
BC Building Canada Fund
Innovative Clean Energy Fund
WPCC methane capture and re- | Alernative Technology Engineering and  Public | High Gas Tax Programs Moderate - High | High Low City of Prince George
use Works Green Municipat Fund
BC Building Canada Fund
Terasen Gas
Innovative Clean Energy Fund
T o URBANSYSTEMS.
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Table 6.1: Implementation Summary continued...

Energy and Greenhouse Gas Emissions Study
Finzl Report

Department Levei of Level of Impact
Initiative Type Responsibitity Level of Investment Potentia_l External Su.pport Impact to to GHG Emissions PrioHty Examples
(Funding or Expertise) Energy
Use/Cost
Composting digesters Altemative Technology Engineering and  Public | High Gas Tax Programs Moderate — High | High Low
Works Green Municipal Fund
8C Building Canada Fund
Terasen Gas
Innovative Clean Energy Fund
District heating and cooling Alternative Technology Engineering and  Public | High Gas Tax Programs Moderate ~ High § High tow North Vancouver
Works/Development Green Municipat Fund
Services BC Building Canada Fund
Terasen Gas
Innovative Clean Energy Fund
::59;;)515,01 | Octeber 2008 URBANSYSTEMS'
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