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Introduction

This report documents recent efforts to create a baseline inventory of the greenhouse gas
(GHG) emissions of City of Olympia government operations and the Olympia community. We
have reported on emissions from City government operations in the past. This report marks the
first time we’re able to quantify the impacts of the entire Olympia community on GHG
concentrations in the atmosphere.

Olympia was an early leader in responding to climate change. Resolution 1306, adopted in
February 1991, marks the beginning of an ongoing commitment to action that has helped guide
decision making over the last fifteen plus years. A series of resolutions, reports, and actions
have followed.

In September 2007, the City released City of Olympia’s Response to the Challenge of Climate
Change: A Background Report and Preliminary Recommendations, a report summarizing current
science and understanding and making two key recommendations for action, which are:

= Expand the City’s mitigation efforts beyond reducing emission from City operations to
engage the broader community.

= Begin a systematic assessment of Olympia’s vulnerability to climate change and sea level
rise.

This report lays the foundation for the first recommendation by providing quality information
on GHG emissions from the community. The second recommendation is being acted on
through other efforts within the City.

ICLEI — Local Governments for Sustainability, was a vital partner in developing our GHG
inventory and providing a framework for action. ICLEl is a non-profit organization membership
association of local governments committed to advancing climate protection and sustainable
development. Since its inception in 1990, ICLEI has grown to include nearly 1,000 cities
worldwide, including Olympia and more than 400 others in the United States.

ICLEI's flagship campaign, the Cities for Climate Protection (CCP) Program, seeks to educate and
empower local governments to take action on climate change. CCP is a performance-oriented
effort that provides a framework for local governments to reduce greenhouse gas emissions
and improve livability within their municipalities. Participating governments commit to
achieving five milestones:

Conduct a baseline emissions inventory and forecast emissions growth
Set an emissions reduction target

Develop an action plan to meet the target

Implement the actions in the plan

Monitor and verify emissions reduction progress
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While Olympia’s actions over the last 15 years have touched on all of these milestones, this
report marks the City’s firm achievement of the first CCP milestone — to conduct an inventory of
greenhouse gas emissions for municipal operations and on a community-wide scale.

The remainder of this report describes the analysis and methods used in creating Olympia’s
baseline GHG emissions inventory. It presents the findings of this analysis and provides
recommendations for using this information to raise awareness and promote action.




Analysis

The inventory was conducted between March 2008 and June 2008, with 2005 chosen as a base
year. It was managed using ICLEI's Clean Air and Climate Protection (CACP) software. Kayo
Yoshida, an intern from The Evergreen State College, worked under the supervision of City staff
to gather data from numerous sources and populate the inventory.

Knowing where emissions are coming from (vehicles, streetlights, commercial electricity,
landfilled waste, etc.) will help us target projects and programs to reduce emissions effectively.
CACP software organizes the emissions inventory to inform action and provide meaningful and
comparable information.

It is not as simple as just knowing where energy use is highest. In Washington State much of the
electricity comes from hydro-power, thus GHG emissions from electricity use here are fairly low
compared to states like Arizona, where coal is a primary fuel source. Additionally, the baseline
inventory provides a reference against which to measure the jurisdiction’s GHG reduction
achievements and in this way is essential for setting the GHG reduction target.

CACP Software

The CACP software package was developed by ICLEI and Torrie Smith Associates as a way to
help local governments create greenhouse gas inventories, quantify the benefits of reduction
measures, and formulate local climate action plans. The software is a Windows-based
application that translates data on community-wide and municipal operations’ energy use and
solid waste into greenhouse gas and criteria air pollutant emissions.

Coefficients

Standard formulas exist for determining GHG emissions from the combustion of each type of
fossil fuel and the decomposition of organic waste. These formulas result in a number that
reflects the quantity of carbon dioxide emissions produced per unit of a particular fuel burned
or per unit of decomposed waste. This number is known as a coefficient. Coefficients vary by
fuel type. For example, an equal quantity of natural gas burned will produce less or have a
lower coefficient for CO, than the same quantity of coal burned.

Coefficients are already embedded in the CACP software and specific to different regions of the
United States. While these average coefficients are not perfect expressions of the absolute
quantity of GHG emissions, they are accepted standards.

COze

The emissions are reported in terms of equivalent carbon dioxide units (CO,e). Equivalent CO,
units allow emissions of greenhouse gases of different potencies to be added together. Ina
sense, this allows you to compare apples and oranges.




For example, methane is twenty-one times more powerful than carbon dioxide in its ability to
trap heat, so the model converts one ton of methane emissions to 21 tons of CO,e. The
emissions coefficients and methodology used by the CACP software align with national and
international inventory standards established by the Intergovernmental Panel on Climate
Change (IPCC) and the US Voluntary Greenhouse Gas Reporting Guidelines.

It is important to note that any model relies on a variety of assumptions and is limited by the
guality and quantity of data. Any specific number generated by the model should be thought of
as an estimate, rather than an exact value.

Base Year Inventory

Olympia’s inventory consists of a baseline inventory and a target year forecast of GHG
emissions from community-wide sources (all those within Olympia City limits), and emissions
resulting from municipal government facilities and operations.

The two categories are not mutually exclusive. The community-wide inventory is the total, and
the municipal operations category is a subset of the community-wide total. Each category is
broken down by sources and sectors. Sources refer to the fuel or energy from which the
emissions are produced, and include electricity, natural gas, propane, diesel, gasoline, and
landfill methane.

The community-wide inventory is organized into 5 sectors — residential, commercial, industrial,
transportation and waste. It shows how much fuel and electricity were used in each sector, and
how much community waste was produced and landfilled in the chosen base year, as well as
the quantity of GHG emissions produced.

The municipal operations inventory identifies the amount of electricity and fuel used in
municipal buildings, traffic signals and streetlights, vehicle fleets and other City government
operations, and how much municipal waste was produced and landfilled in the chosen base
year, as well as the quantity of GHG emissions produced.

Creating an emissions inventory required the collection of information from a variety of sectors
and sources. For the community-wide inventory, the primary sources of data were:
= Puget Sound Energy
o Aggregate electricity and natural gas data for residential, commercial and
industrial sectors
=  Thurston Regional Planning Council
o Total vehicle miles traveled
o Population estimates and forecasts

For the municipal operations inventory, the primary data sources were Puget Sound Energy
(electricity and natural gas), vehicle fuel records, and internal waste estimates. A variety of
other sources were used to calculate indicator inputs and to supplement these sources.




Base Year

The base year chosen for Olympia was 2005. This year was chosen due to the quality and
guantity of data available. The Western Climate Initiative has also used 2005 as a base year for
regional emissions reduction goals. This will allow Olympia to more readily align its goals and
actions with state and regional goals and requirements.

All efforts were made to develop a complete inventory. However, data was not available for all
emissions sources. For example, the inventory allows one to measure the impacts of employee
commuting, but no data was available for the base year. This report focuses on data from the
majority of emissions that was available.

Detailed records have been kept to document all data sources, assumptions, and decisions
regarding how to characterize information. These choices were carefully considered by the
Data Resources staff to present a clear, understandable, and explainable description of
emissions.




Findings

This section documents the findings of Olympia’s municipal government operations and
community-wide greenhouse gas inventories for the base year of 2005.

Municipal Operations Inventory

In the base year of 2005, Olympia’s municipal operations generated 8,257 tons of CO2e. The
largest source of municipal operations was electricity, which resulted in 69% of those
emissions. City Buildings was the most significant sector, accounting for 36.3% of total
emissions. Shortly behind was Water and Wastewater Treatment, at 30.8%, and Vehicle Fleet,
at 29.6%.

Table 1 and Figure 1 show the breakdown of municipal emissions by source and sector. Figure 2
shows the percentage costs associated with Olympia’s energy use in 2005.

Table 1: Olympia Municipal Emissions Summary for 2005
Source: CACP Model Output

Sources and Sectors CO2e (tons) % of Total Energy (MMbtu) Cost $

Buildings

Electricity 2,360 28.6% 15,203 374,710

Natural Gas 637 7.7% 10,299 112,694
Subtotal 2,997 36.3% 25,502 487,404

Vehicle Fleet

Diesel (ULSD) 127 1.5% 1,468 22,919

Gasoline 1,194 14.5% 14,058 224,784

B20 1,119 13.6% 16,098 254,990
Subtotal 2,440 29.6% 31,624 502,693

Street Lighting

Streetlights 204 2.5% 1,966 461,675
Subtotal 204 2.5% 1,966 461,675

Water / Sewer

Electricity 2,543 30.8% 24,464 515,076

Natural Gas 0 0.0% 0 187
Subtotal 2,543 30.8% 24,464 515,263

Waste

Paper Products 51 0.6%

Food 37 0.4%

Plant Debris -2 0.0%

Wood/Textiles -13 -0.2%
Subtotal 73 0.9%

Total 8,257 100.0% 83,556 1,967,035
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Figure 1: Olympia's Municipal Greenhouse Gas Emissions Percentage by Sector for 2005

Source: CACP Model Output
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In 2005, municipal emissions in Olympia constituted about 1.25% of the community’s total
emissions. Local government emissions typically fall between 2 and 5 percent of overall
community levels. As a minor contributor to emissions, actions to reduce municipal energy use
will have a limited impact on Olympia’s overall emissions levels. However, municipal action to
reduce emissions demonstrates leadership that extends beyond the emissions reduced. The
City continues to embrace this leadership role by seeking new and innovative ways to reduce
emissions throughout its operations.

11




Figure 2: Olympia's Percent Cost of Energy Use by Source and Sector for 2005
Source: CACP Model Output
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Figure 3 highlights the relative contribution and cost of municipal greenhouse gas emissions
among buildings, parks, vehicles, street lighting and water.

Figure 3: Emissions and Cost by Source for Municipal Operations

Source: CACP Model Output
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Building Emissions
Figure 4 highlights the relative contribution to municipal greenhouse gas emissions among

buildings and parks. The majority of the emissions produced are from City-owned facilities,
shown in Figure 4 as City-owned, Parks, and Fire.

The City is planning a move to a new City Hall in early 2010. The new facility is expected to
achieve a LEED building certification; however, City facilities as a whole will gain square footage
when the move occurs, even as the City moves from currently leased buildings.

The City has begun an energy audit of its buildings to inform opportunities for energy savings.
Together, this and the move to a new City Hall should reduce greenhouse gas emissions from
this sector in future years.

Figure 4: Greenhouse Gas Emissions Among Municipally Operated Buildings and Facilities in
2005

Source: CACP Model Output
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Vehicle Fleet Emissions

Figure 5 highlights the relative contribution to municipal greenhouse gas emissions from the
vehicle fleet. In 2005, B20 Biodiesel was used to fuel all diesel vehicles with the exception of
Fire trucks, which continue to operate on petroleum diesel. B20 is twenty percent biodiesel

and eighty percent petroleum diesel.

In 2007, Fleet introduced a Green Fleet Policy and has since introduced new mixes of biodiesel,
idle timers, electric vehicles, tire pressure monitors and reduced the overall size of the fleet.
These measures have reduced the emissions from 2005 levels for this sector and will continue
to reduce emissions in future years.

Figure 5: Greenhouse Gases Among Municipal Vehicle Fleet in 2005

Source: CACP Model Output
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Street Light and Traffic Signal Emissions

Figure 6 highlights the contribution of greenhouse gases from street lights and traffic signals.
The City has a major project planned to replace incandescent traffic signals with more efficient
LED lights. The project is anticipated to occur in 2009 and will result in significant annual cost
savings and emissions reductions from this sector.

Figure 6: Greenhouse Gas Emissions in Municipal Lighting in 2005

Source: CACP Model Output
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Water and Wastewater Emissions

Figure 7 highlights the relative contribution of greenhouse gases from municipal water
treatment and distribution and wastewater collection and transmission.

The Water System (pump stations, production wells, reservoirs, etc.) consumes the bulk of the
electricity for this sector and produces the bulk of the emissions.

In 2007, the Water Resources utilities began purchasing Green Power from Puget Sound Energy
for 100% of their energy use to offset emissions from this sector. The City has also replaced
inefficient pumps at some locations since 2005 to lower electricity costs and reduce emissions.

Figure 7: Greenhouse Gases for Water and Wastewater in 2005

Source: CACP Model Output
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Solid Waste Emissions

This study looks at solid waste generated from municipal employees, some of which is recycled
and some of which is landfilled. The landfilled waste is not shown in a graph because it is not a
significant source of greenhouse gas emissions, amounting to 1% of the City’s emissions.

It is important to note that the true impact of solid waste (garbage or recycled materials) on
GHG emissions lies in the product’s total life cycle before it is disposed (landfilled or recycled).
As an example, consider a cooking pot made of stainless steel. Steel ore is extracted, refined,
sheeted and transported to a manufacturing facility. There it is molded, packaged, and
distributed. After that it is displayed, sold and used. The bulk of emissions related to the steel
pot are generated during the life cycle. A small portion of the emissions are generated when
the item is disposed — this is the 1% figure addressed in this report.

The City remains committed to reducing emissions from waste — both during a product’s life
cycle and during its disposal. Emissions can be avoided when we consume less, use items longer
or more efficiently, extend life spans, fine alternative uses, recycle and use recycled materials.

The City’s Towards Zero Waste efforts will help to lower emissions from the waste sector in

future years. More significant reductions can be expected in community-wide solid waste
emissions from the City’s continued efforts to eliminate waste.
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Community Emissions Inventory

The Community Emissions Inventory analyzes the greenhouse gas emissions resulting from
activities occurring within Olympia City limits. This report marks the first time emissions from
the Olympia community have been quantified. With this new information, Olympia is poised to
take action to reduce its emissions and be able to quantify the results.

Base Year Emissions Inventory

In the base year of 2005, the community of Olympia emitted approximately 659,064 tons of
CO,e. By far the single largest sector was transportation in which diesel and gasoline emissions
together amounted to 48% of all emissions.

Gasoline emissions alone accounted for 39.1% of total community emissions. Electricity-based
emissions from residential, commercial and industrial sectors together accounted for 38% of
total community emissions.

Table 2, Figure 8, and Figure 9 below show the breakdown of community emissions by sector
and source type.

Table 2: Olympia Community Emissions Summary for 2005

Source: CACP Model Output

Sectors and Sources CO.e (tons) ‘ % of Total ‘ Energy (MMbtu)‘
Residential
Electricity 93,364 14.2% 601,139.0
Natural Gas 41,158 6.2% 666,186.0
Subtotal 134,522 20.4% 1,267,325.0
Commercial
Electricity 157,370 23.9% 1,013,246.0
Natural Gas 33,827 5.1%
Subtotal 191,197 29.0% 1,013,246.0
Industrial
Electricity 2,397 0.4% 15,435.0
Natural Gas 9,724 1.5% 157,384.0
Subtotal 12,121 1.8% 172,819.0
[Transportation
Gasoline 257,710 39.1% 3,011,248.0
Diesel 53,906 8.2% 621,070.0
Subtotal 311,616 47.3% 3,632,318.0
Waste
Paper Products 6,749 1.0% 1.0
Food 4,821 0.7% 0.7
Plant Debris -221 0.0% 0.0
\Wood/Textiles -1,742 -0.3% -0.3
Subtotal 9,607 1.5% 1
Total 659,063 100.0% 6,085,709
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Figure 8: Olympia's Community Greenhouse Gas Emissions Percentage by Sector for 2005

Source: CACP Model Output
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Figure 9: Olympia's Community Energy Use Percentage by Source and Sector for 2005

Source: CACP Model Output
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Carbon Footprint

Another way to conceptualize the impacts of GHG emissions on the environment is to consider
how much vegetation is needed to use the CO, emitted. Trees, for example, use and store CO,
as they grow. The US EPA provides specific estimates of storage or sequestration for different
plant types, including a value for Douglas Fir, a tree plentiful in Western Washington, of 2.3
tons/acre/year for reforestation.

This allows us to convert known emissions totals for our municipal operations and the
community to land area. In this case, it is land area that would have to be reforested with
Douglas Fir trees and preserved as forest.

Figure 10 provides a visual of Olympia's carbon footprint using the criteria noted above. This
generalized map shows that approximately 5 square miles of land would have to be reforested
and preserved to offset the CO, emissions from municipal operations at 2005 levels, and 450
square miles would be needed to offset community emissions if they remain at 2005 levels.
These figures are based on the reforestation of Douglas Fir — 2.3 tons/acre/year as provided by
the US EPA.

Figure 10: Olympia's Carbon Footprint
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Business as Usual Forecast

Olympia’s greenhouse gas emissions are not stagnant. The general trend of population growth
combined with increasing per capita energy use, and the local government’s attempt to
increase services in accordance with that growth, result in a steady increase in annual
emissions. Any attempt to achieve an absolute emissions reduction must first take into account
and overcome this growth.

Based on the community and municipal operations emissions inventories developed for
Olympia for the base year 2005, the next step was to forecast future emissions generated in the
community and by municipal operations. The emissions forecast provides an estimate of how
GHG emissions are likely to change under business-as-usual conditions over time.

In most cases the forecast projects growth in GHG emissions that will occur 10 to 20 years into
the future, correlated with a chosen emissions reduction target year (ICLEI's Milestone 2).
When completed, the emissions forecast shows how much GHG emissions are likely to grow
and from which sectors this growth is likely to occur.

The forecast year chosen for Olympia was 2020. This year was chosen in part because it falls
within the suggested 10 to 20 year time frame from the base year and in part because the
Western Climate Initiative has identified 2020 as a target year for achieving an aggregate
emissions reduction of 15% below 2005 levels.

Emissions forecasting was done with the CACP software. Community forecasting was based on
data received from Thurston Regional Planning Council. Municipal Operations forecasting was
based on population growth rate data received from Thurston Regional Planning Council as well
as on internal trends.

Conducting an emissions forecast is essential for setting the reduction target, since the amount
of GHG emissions Olympia will pledge to reduce will be derived from projected emissions. Table
3 and Figures 11 and 12 show forecasted changes in annual emissions over time in the
community and in municipal operations, respectively.

Olympia is not a city content with business as usual. Throughout this report are examples of

how Olympia has already reduced its emissions below the 2005 base year. Recommendations in
the following section outline next steps Olympia will take to reduce emissions even further.
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Table 3: Olympia Emissions Summary (Business as Usual Forecast)

Source: CACP Model Output

2005 2020 |
Community 659,064 809,080
Municipal Government 8,257 9,651

Figure 11: Olympia Community Greenhouse Gas Emissions in 2005 and 2020 (Business as
Usual Forecast)

Source: CACP Model Output
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Figure 12: Olympia Municipal Operations Greenhouse Gas Emissions in 2005 and 2020
(Business as Usual Forecast)

Source: CACP Model Output
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Recommendations

This section lists recommended next steps for using greenhouse gas emissions data to raise
awareness and prompt action for responding to the challenge of climate change. The steps are
from ICLEI’s five milestones listed in the Introduction. Step 1 is captured in this report itself, a
baseline emissions inventory and forecast of emissions growth.

Steps 2 and 3 — Adopt a Greenhouse Gas Emissions Reduction Target and Create
a Climate Action Plan

The GHG emissions reduction target represents a specific quantified emissions reduction goal.
Most often, this is the percentage by which a local government plans to reduce GHG emissions
in its community and/or government operations below base year levels by a chosen future
target year.

Resolution M-1550 provides the City with a current emissions reduction goal:
= To develop a long term energy management action plan for the City that will lead to a
reduction in greenhouse gas emissions by two percent per year, until all available, cost-
effective technology and strategy options are exhausted, or they reach the 1990
emissions levels throughout City operations or shall be consistent with international
treaties targets, and...

While the City has taken many actions already that have reduced emissions from City
operations, no long-term energy management action plan exists. Washington State and others
have also been working on more specific targets which will have regulatory authority. New
targets for Olympia will be developed in 2009.

A target provides a tangible, specific goal, an objective toward which to strive and against which
to measure progress. It allows a jurisdiction to quantify its commitment to fighting climate
change.

Following the identification of an emissions reduction target is the creation of a Local Action
Plan that details the policies and measures the City will implement to greenhouse gas emissions
and achieve its emissions reduction target.

Olympia plans to combine these two milestones into a single effort and is currently seeking a
student to assist with developing a set of reduction targets and recommendations for
greenhouse gas reduction policies and measures. This information will in turn inform the
update of the City’s Comprehensive Plan.

The City has a unique opportunity in 2009, in that it is beginning a major update to the
Comprehensive Plan, the blueprint for how the City intends to accommodate its share of

25




regional growth and still be a great place to live. The Plan provides goals and policies that
reflect the community’s vision.

In an effort to ensure the implementation of policies and procedures to reduce greenhouse gas
emissions, the City seeks to integrate the creation of a Local Action Plan with the
Comprehensive Plan update. The ultimate goal is to provide the opportunity for a broad
engagement process that includes both City staff and the Olympia public. This would result in a
Comprehensive Plan with sustainability woven into its very fabric.

An intern will investigate policies, measures, and actions the City of Olympia could integrate
into 2011 Comprehensive Plan revisions to reduce greenhouse gas emissions and achieve its
municipal and community-wide reduction targets.

Together with staff, the intern will produce a written document recommending emissions
reduction targets for Olympia, Comprehensive Plan revisions, and other identified measures;
and actions to help Olympia achieve its emissions reductions targets.

Olympia will work to assure that the steps it takes towards meeting its chosen reduction goals
are consistent with the mandates that are set forth by the Washington State Department of
Ecology. In the 2008 Washington State legislative session, House Bill 2815 made greenhouse gas
emissions reporting mandatory for entities producing emissions above a specific threshold and
assigned the Department of Ecology to develop rules for mandatory reporting of stationary
sources and fleets.

Ecology expects to produce a draft of their initial plan in December 2008. The plan will include
recommendations for a cap and trade system as well as complementary policies aimed at
achieving an emissions reduction of 50% below 1990 levels by 2050. Organizations will be
expected to report the six primary greenhouse gases as well as direct and indirect emissions.
Ecology will rely on The Climate Registry for reporting protocols. The reporting program is
currently slated to begin in 2012.

Steps 4 and 5 — Implement, Monitor and Report Emissions Reductions Progress

Now that we have a solid baseline emissions inventory, Olympia will continue to monitor and
report emissions reductions progress. We are making progress now and will work for
continued reductions through implementation of the plan developed as described in Step 3
above.
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For introductory references, see the City of Olympia’s website on Climate Change and
Sustainability:

http://www.olympiawa.gov/community/sustainability/Climate Change
http://www.olympiawa.gov/community/sustainability

ICLEI
http://www.iclei-usa.org/

The Climate Registry
http://www.theclimateregistry.org/

The Western Climate Initiative
http://www.westernclimateinitiative.org/

The Washington State Department of Ecology
http://www.ecy.wa.gov/climatechange/index.htm

US EPA Carbon Sequestration in Agriculture and Forestry
http://www.epa.gov/sequestration/rates.html
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