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October 2009

Dear Friends,

Less than a decade into the 21st century, it is clear that climate change may well
represent the greatest challenge to our future well-being. Residents of Portland
and Multnomah County have been addressing climate change for many years
now and our efforts have achieved real results, differentiating us significantly from
the national trend. We have received accolades for our work but it is high praise
on a low standard. Perhaps the most important lesson learned from local climate
protection work to date is the frank recognition that our good work to date is not
nearly enough.

Our region’s leadership is built on a long tradition of excellence in planning and

a herirage of conservation and stewardship of our narural environment. The bold
decisions made decades ago have given this region a head start over other cities

and regions across the country. It is in this context that we must look to the bold
actions needed in the coming decades. We have reduced local carbon emissions to
one percent below 1990 levels, but we know we need to reduce our emissions by
eighty percent. What is required is nothing short of the transformation of both our
economy and our community, while strengthening the quality of life thatr makes
the Portland area so exceptional.

Portland area residents also have a strong tradition of unparalleled public
participation and engagement — actively working to find innovarive solutions

and raking inspiring action to improve our community. Our history prepares

us well to take on the unparalleled challenge of climate change, but it will not

be easy. Mounting scientific evidence of the increasingly rapid rare of climatic
change demands that the City and County draw on our decades of experience and
innovation, and act with a renewed sense of urgency.

However, the severity and magnitude of this problem are matched only by the
opportunity — unprecedented in modern history — to rethink and improve upon
every aspect of our community.

In the coming years, we must:

Build a new generation of buildings, industry infrastructure and energy systems
that both embrace and mimic nature, consuming and producing resources in a

 closed loop. They will be as much a part of the landscape as our rivers, mountains,

and forests.

Transform all our neighborhoods into places that provide a safe and healthy envi-
ronment where all residents can meer their needs by foot, bike and public transit.

Develop a new economy to generate thousands of local green jobs, and bring
opportunity and prosperity to every part of our community.

Ensure that natural systems are healthy, diverse and resilient in the face of a
changing climate.

Help our friends and neighbors prepare to adapt to climate change — ensuring that
the most vulnerable among us are equipped to cope with rising energy prices, as
well as extreme weather events.

Successfully tackling this challenge will require an unwavering commitment to the
effort over the course of decades. We look forward to what our community can
accomplish together.
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limate change is the defining challenge of the

2lst century. The world’s leading scientists

report that carbon emissions' from human
activities have begun to destabilize the Earth’s climate.
Billions of people will experience these changes
through threats to public health, national and local
economies, and supplies of food, water and power.

The challenge of climate change is more urgent than
ever, but it is not new. Nor is our region’s response.
For more than 15 years Portland has sought to reduce
carbon emissions, starting with the City of Portland’s
1993 Carbon Dioxide Reduction Strategy and followed
eight years later by the joint Multnomah County-City
of Portland Local Action Plan on Global Warming,
These plans supported ambitious carbon-reduction
efforts, like public transit expansions and new green
building policies, that promise to benefit the region’s
long-term economic, social and environmental
prosperity.

These actions helped achieve impressive results,
including a reduction in local carbon emissions in
2008 o one percent below 1990 levels, despite rapid
population growth. Over the same period, emissions
in the United States as a whole increased 13 percent.
Clearly Portland and Multnomah County are bucking
the trend and heading in the right direction (see figure
to the left).

1 "Throughout this document, the term “carbon emissions” refers to
all greenhouse gas emissions.

(5

While the early achievements of the Porcland region
are notable, the latest science suggests that dramatically
more-ambitious actions are required to mitigate the
most extreme impacts of the changing climate. At
the same time, cfforts to reduce emissions must be
coupled with preparations for a changing climate
The physical impacts of climate change are already in
evidence and will expand and intensify in the decades
ahead. Because of the long time lag between changes
in emissions and global climate patterns, the future
climate will first reflect the past century of emissions,
while ultimately reflecting our choices today.

The physical impacts of a changing climate are
matched by social challenges and compounded by
rising energy prices. Low-income and vulnerable
citizens face disproportionate impacts of climare
change — exposure to heat stroke in their homes, for
example — while having fewer resources to respond to
these changes. Climate change and rising energy prices
have the potential to exacerbate social inequities.

In addition, the Tivers, streams, wetlands, and
vegetation across the Portland region’s watersheds will
be affected by climate change. Changes in weather and
moisture patterns will affect streamflow, groundwater
recharge and flooding, and may increase risks of
wildfire, drought, and invasive plant and anirmal
species. Evolving weather, air and water temperature,
humidity and soil moisture will affect resident and
migratory fish and wildlife species and their habitats,
and may increase risks to their survival.
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To respond to these intertwined problems —
climate change, social inequity, rising energy prices,
and degraded natural systems — requires an integrated
response that goes far beyond reducing carbon
emissions. Climate protection must be inextricably
linked with actions to create and maintain jobs,
improve community livability and public healch,
address social equity and foster strong, resilient natural
systems.

By integrating these elements, Portland and
Multnomah County will:

Create Local Jobs. The past decade has proven that
many of the technologies, products and services
required for the shift to a low-carbon future can

be provided by Portland-area companies. Dollars
currently spent on fossil fuels will no longer leave
our economy and will stay here to pay for home
insulation, lighting retrofits, solar panels, bicycles,
engineering, design and construction. City Council
has adopted an economic development strategy that
prioritizes sustainability as the key economic engine
of the Portland region.

Improve Social Equity. Disparities among our
residents can be reduced by ensuring that the
communities most vulnerable to climate change
are given priority for green jobs, healthy local food,
energy-efficient homes and affordable, efficient
transportation. We can also improve equity if we
ensure that impacted communities are included

in the implementation of the Climate Action Plan
items in a meaningful and engaging way.

Create Healthier Residents. Walkable
neighborhoods, fresh foods and clean air means
healthier, more active residents. The “health
dividend” is potentially vast in financial terms and
invaluable in its contribution to quality of life.

Become More Energy Self-Suflicient. Every action
in this Plan will reduce reliance on fossil fuels. As
prices continue to increase in the long run and
supplies become more uncertain, a reduced reliance
on volatile oil supplies will diminish the risks faced
by everyone.

Protect and Enhance Air Quality and Natural
Systems. Sustaining the values and functions of
our tree canopy, rivers, streams and wetlands is an
essential strategy that can simultaneously reduce
emissions, sequester carbon and strengthen our
ability to adapr to a changing climate. Healthy
watersheds, forests and ecosystems are an integral

part of this plan.

Save Money. Using less energy in our homes,
buildings and vehicles means lower energy and
transportation bills for residents, business and
government. Likewise, home-grown food saves on
grocery bills. The savings from reduced health-care
costs of a healthy, active community are potentially
most significant of all.
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In 2007, Portland City Council and the
Multnomah County Board of Commissioners adopted
resolutions directing staff to design a strategy to

reduce local carbon emissions 80 percent by 2050.

This document responds to thar directive. The 2009
Climate Action Plan will guide future efforts by the
City and County and provide an innovative framework
for the region’s transition to a more prosperous,
sustainable and climate-stable future. In doing so,

it will strengthen local economies, create more jobs,
improve health, and maintain the high qualicy of life
for which this region is known.

The broad-scale coordination and planning
required to achieve the 80-percent carbon reduction
goal will demand that governments, businesses, civic
organizations and residents collaborate extensively and
take the lead in their own activities.

Fossil fuels are a finite and costly resource, as
disruptive swings in oil and natural gas prices make
clear. A “low-carbon” society — one markedly less
reliant on fossil fuels — will be more stable, prosperous

and healthy.

Reducing carbon emissions dramatically is a global
challenge that local governments cannot solve alone.
The federal government must make fundamental
shifts in its energy policy and align its vast research
and development resources with climate protection.
The State of Oregon has an invaluable role to play in
transportation investments, strengthening building
codes, regulating utilities, managing forest lands,
reducing waste and guiding local land use policies.

o

Local governments have an indispensible role
to play as well; with their important roles both in
developing the fundamental shape of the community,
transportation systems and buildings, and in helping
individuals make informed choices abour everyday
business and personal choices.

Guided by this Climare Action Plan, Portland
and Multnomah County will carry our policies and
programs to minimize household, business and
government emissions and prepare for the coming
environmental and economic challenges. These efforts
will help the entire community thrive now and in the
future.

EXECUTIVE SUMMARY 9



This Climate Action Plan identifies objectives and actions in eight categories Key criteria in developing the actions were the magnitude of emissions

to put Portland and Multnomah County ona path to reduce carbon emissions 80 reductions, the scale of economic and community benefits, and the ability of local
percent from 1990 levels by 2050. governments to facilitate their implementation.
The Climate Action Plan: Portland and Multnomah County are committed to acting decisively to

»  Proposes an interim goal of a 40 percent reduction in emissions by 2030. implement these actions and constantly evaluate progress—adapting and revising

as necessary. The City and County will report on community carbon emissions

annually, evaluate progress and identify new actions every three years, and
*  Focuses principally on major actions to be taken in the next three years to re-examine the objectives every ten years.

shift Portland and Multnomah County’s emissions trajectory.

* Establishes objectives to achieve the interim goal.

The 2030 Objectives and corresponding Action Areas of the Climate Action Plan
To draft this Climate Action Plan, City and County staff worked with a steering  are outlined on the following pages. The detailed Actions to be undertaken in the

committee and working groups to identify the objectives and actions most likely to next three years are found on pages 29 through 58 of this document.

foster the long-term changes necessary to achieve such ambitous goals.

URBAN FORM AND MOBILITY

L. Reduce the total energy use of all buildings built before 2010 by 25 percent. 5. Create vibrant neighborhoods where 90 percent of Portland residents and 80 percent

of Multnomah County residents can easily walk or bicycle to meer all basic daily,
non-work needs and have safe pedestrian or bicycle access to transit.

2. Achieve zero net greenhouse gas emissions in all new buildings and homes.
3. Produce 10 percent of the total energy used within Multnomah County from on-
site renewable sources and clean district energy systems.

4. Ensure that new buildings and major remodels can adapt to the changing climate. 6. f{edluce per capita daily vehicle-miles traveled (VMT) by 30 percent from 2008
evels.

7. Improve the efficiency of freight movement within and through the Portland
metropolitan area.

8. Increase the average fuel efficiency of passenger vehicles to 40 miles per gallon and
improve performance of the road system.

9. - Reduce the lifecycle green-house gas emissions of transportation fuels by 20 percent.

10
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URBAN FORESTRY
AND NATURAL SYSTEMS

10. -Reduce total solid waste generated by 25 percen. 13. Expand the urban forest canopy to cover one-third of Portland, and at least 50
11. -Recover 90 percent of all waste generated. percent of total stream and river length in the city meet urban water temperature

12. Reduce the greenhouse gas impacts of the waste collection system by 40 percent. goals as an indicator of watershed health.

FOOD AND AGRICULTURE COMMUNITY ENGAGEMENT

14. Reduce consumption of carbon-intensive foods.
15. Significantly increase the consumption of local food.

16. Motivate all Multnomah County residents and businesses to change their behavior
in ways that reduce carbori emissions.

i CLIMATE CHANGE PREPARATION LOCAL GOVERNMENT OPERATIONS

17 Adapt successtully to a changing climate. 18. Reduce carbon emissions from City and County operations 50 percent from 1990

levels.

2030 OBJECTIVES AND 2012 ACTIONS 1



BUDGET FOR A LOW-CARBON FUTURE

1990 2008

Total carbon emissions (metric tons) 8,599,508 8,495,319

Population 584,000 715,000

Per person carbon emissions 147 uof o st sl 13 5%
(metric tons) g g - :
Passenger miles per day per person 174 185 134 -28% 6.8 -63%
Electricity (KWh per person) 13,049 12,081 7,809 -35% 3,815 -68%
Natural gas (Therms per person) 391 382 302 21% 98 74%

12 CITY OF PORTLAND AND MULTNOMAH COUNTY



CLIMATE ACTION PLAN

(APPROXIMATE CONTRIBUTION TO 2030 EMISSION-REDUCTION GOAL)
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p limate change presents a challenge perhaps
unparalleled in modern history. With increasing
certainty and near unanimicy, the world’s lead-

ing scientists report that greenhouse gas emissions from
human activities have begun to destabilize the Earth’s
climate. In the Pacific Northwest, these changes threaten
food and water sources, power supplies, public safety
and health, forests and local economies, all of which
have a critical impact on the quality of residents’ lives.

The challenge of climate change is more urgent
than ever, but it is not new. For more than 15 years
Portland has sought to reduce greenhouse gas emis-
sions, starting with the City of Portland’s 1993
Carbon Dioxide Reduction Strategy and followed, eight
years later, by the joint Multnomah County—City of
Portland 2001 Local Action Plan on Global Warming.
These plans have helped the Portland region launch
ambitious carbon-reduction efforts that promise to
benefit the region’s long-term economic, social and
environmental prosperity.

Yet as the magnitude of climate change becomes
clearer, so too does the need for an even more ambi-
tious response. The world’s top scientists estimate
that to avoid potentially catastrophic climate change,
global greenhouse gas emissions must decline 50 to
85 percent below 2000 levels by 2050. Because the
United States is responsible, on a per capita basis, for
more greenhouse gas emissions than any other major
country, U.S. reductions likely must be at the higher
end of that range.

The climate is certain to change under even the
most optimistic emission reduction scenarios, how-
ever. Sea level will rise, patterns of precipitation will
shift, extreme weather events will become more fre-
quent and other unpredictable changes are likely. (The
basic science of climate change and the greenhouse
effect is discussed further in Appendix 1.)

The need to prepare for a changing climate points
to a second fundamental problem: Our degraded
natural systems are not as resilient as they once were.
More than a century of urban development has dimin-
ished the capacity of our wetlands, floodplains and
forests to absorb and accommodate precipitation, for
example, preparing us poorly for the expected increase
in the frequency and intensity of severe weather events
that climate change will bring to Oregon. More
generally, our natural systems were already under
severe strain: trees, vegetation, and streams have
been replaced by pavement and culverts, degrading
air and water quality, habitat and biodiversity. These
weakened natural systems absorb less carbon directly,
and indirectly result in still more carbon emissions
through the urban heat island effect, which raises
summer temperatures in the city and increases the
need for air conditioning.

Powerful social change will accompany these physical
impacts. Most obviously, large numbers of people will
likely move from hotter, drier regions to cooler, wet-
ter ones. “Climate refugees” will almost certainly have
a major effect on population shifts in the 21st century.
The Pacific Northwest, which likely will experience

less drastic initial impacts of climate change than other
regions of the country, may well experience population
growth significantly above current expectations.

The health of individual citizens will be affected, too.
New health challenges are emerging — diseases that
have previously not been prevalent in Oregon’s temper-
ate climate, for example — while at the same time many
actions to reduce carbon emissions are likely to have
strongly beneficial impacts on personal health. People
who increase their walking and bicycling will experience
direct positive benefits, and better air quality will benefit
everyone who lives in, works in or visits the Portland
region.Preparing for these changes, both physical and
social, is essential to the long-term success of the Pacific
Northwest.

In 2007, both Portland City Council and the
Multnomah County Board of Commissioners
adopred resolutions directing staff to design a strat-
egy to reduce greenhouse gas emissions 80 percent by
2050.! Subsequently, the City and Counry assembled
a steering committee with representatives from the
Sustainable Development Commission,

1 "The resolutions from both Ciry Council and the Board of County
Commissioners do not state the base year for determining emissions
reductions. Because Portland and Multnomah County historically
have sought to reduce emissions from 1990 levels, this Climate
Action Plan uses 1990 as the base year for calculating emissions.
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the Peak Oil Task Force (see text box above) and staff
from eight local government agencies. The steering

committee met seven times between November 2007
and March 2009. Technical working groups explored
possible actions to address energy use in buildings, land
use and mobility, and staff reviewed recent City plan-
ning cfforts around urban forestry and natural systems,
waste reduction and recycling.

This document is the result of these efforts. It iden-
tifies actions to put Portland and Multnomah County
on a path to accomplish the 80 percent reduction
goal, proposes an interim goal of 40 percent emissions
reductions by 2030, establishes objectives to achieve
the interim goal, and focuses primarily on actions to
be taken in the next three years to shift Portland and
Multnomah County’s emissions trajectory.”

2 The actions highlighted in this strategy are consistent with

the direction of visionPDX,, a major community visioning

effort completed in 2007. Likewise, they reflect and inform the
development of the Portland Plan, currently underway, including a
revision to the City of Portland Comprehensive Plan.

A VISION FOR 2050

An 80 percent reduction of carbon emissions by
2050 will entail re-imagining the entire communicy
— transitioning away from fossil fuels and strength-
ening the local economy while shifting fundamental
patterns of urban form, transportation, buildings
and consumption. Important details remain to be
sorted out, but in planning for climate protection the
City and County are guided by the following vision:

E In 2050, Portland and Multnomah County are at
the heart of a vibrant region with a thriving econ-
omy, rich cultural community and diverse, ecologi-
cally sustainable neighborhoods.

B Dersonal mobility and access to services has never
been better. Every resident lives in a walkable and
bikeable neighborhood that includes retail busi-
nesses, schools, parks and jobs. Most people rely on
walking, bicycling and transit rather than driving.
Pedestrians and bicyclists are prominent in the
region’s commercial centers, corridors and neighbor-
hoods. Public transportation, bikeways, sidewalks
and greenways connect neighborhoods. When peo-
ple do need to drive, vehicles are highly efficient and
run on low-carbon electricity and renewable fuels.

M Green jobs are 2 key component of the regional
economy. Products and services related to clean
energy, green building, sustainable food, green
infrastructure, and waste reuse and recovery provid-
ing living-wage jobs throughout the community,
and Portland is North America’s hub for sustainable
industry and clean technology.

16
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® Homes, offices and other buildings deliver superb

performance. They are durable and highly efficient,
healthy, comfortable and powered primarily by
solar, wind and other renewable resources.

‘The urban forest and green roofs cover the commu-
nity, reducing the urban heat island effect, seques-
tering carbon, providing habitat, and cleaning the
air and water.

Food and agriculeure are central to the economic
and cultural vitality of the community, with back-
yard gardens, farmers’ markets and community gar-
dens productive and thriving. A large share of food
comes from farms within the region, and residents
eat a healthy diet, consuming more locally grown
grains, vegetables and fruits.

"The benefits of green infrastructure, walkable and
bikeable neighborhoods, quality housing, and
convenient, aftordable transportation options and
public health services are shared equitably through-
out the community.

Residents and businesses use resources extremely
efficiently, minimizing and reusing solid waste,
water, stormwater and energy.

The Portland region has prepared for a changed
climate, making infrastructure more resilient, devel-
oping reliable supplies of water, food and energy
and improving public health services. Policies,
investments and programs are in place to protect
the residents most vulnerable to climate change and
rising energy prices.



THE OPPORTUNITY FOR
CLIMATE PROSPERITY

The task of achieving this vision is complicated.
It is also a tremendous opportunity. Fossil fuels are a
finite and costly resource, as disruptive swings in ol
and natural gas prices make clear. An advanced “low-
carbon” society will be more stable, prosperous and
healthy than those that remain dependent on fossil
fuels. The Portland region has a history of seeking
innovative solutions to community challenges, and
climate change presents the opportunity to respond in
ways that create local jobs, improve personal health,
protect and restore ecosystems and enrich the quality of
life for all residents.

Green Economy

Climate protection policies and programs, if designed
carefully, can strengthen the local economy by driving
demand for locally provided products and services that
reduce emissions. Because most routine daily activities
generaté carbon emissions, neatly every activity must be
examined to identify cleaner'and more sustainable alter-
natives. This fundamental reassessment presents major
economic opportunity.

Already, innovative businesses and individuals
have begun to take advantage of these opportunities.
Multnomah County is home to'some of the nation’s
leading developers, builders, architects, engineers and
product manufacturers in the green building indus-
try. In addition, a critical mass of clean energy firms,

such as wind developers, photovoltaic manufacturers,
- biodiesel producers and energy efficiency consultants
also call the region home. Portland is also a national
leader in cutting edge bicycling products.

These businesses spread economic benefits to the
community by creating “green collar” jobs — skilled
and semi-skilled, well-paying jobs that contribute
directly to preserving or enhancing environmental
quality. For example, Oregon’s rapidly growing clean
energy sector is showing strong demand for trained
workers, including solar installers and wind turbine
technicians.® Bicycle manufacturers and shops contrib-
ute $90 million annually and add 850 to 1,150 jobs
to the local economy.* These industries represent just
a small sample of the potential depth and breadth of
economic activity that climate protection will stimu-
late.> Ambitious efforts to retrofit every building in
Multnomah County for energy performance, develop
the next generation of biofuels, design new ways to
package goods'and meet countless other needs with
more sustainable practices will create many new jobs.

Beyond job creation, a shift away from fossil fuels
such as coal, petroleum and natural gas will add sub-
stantial indirect economic benefits: Because Oregon

3 Cylvia Hayes and David Rafkind, 3EStrategies and Barbara Byrd,
Oregon AFL-CIO, “Analysis of Clean Energy Workforce Needs and
Programs in Oregon.” 2008.

4 “The Value of the Bicycle-Related Industry in Portland.” Alea
Planning & Design, September 2008.

5 “Sustainability at a Glance: The Industry.” Portland Development
Commission.

has almost no fossil fuel resources, dollars spent on
these energy sources contribute little to the local econ-
omy. By redirecting energy dollars to pay for efficiency
improvements and non-fossil fuel energy, businesses
and residents will spend more money locally, expand-
ing markets for locally produced products and services.

Land use policies already provide this kind of eco-
nomic benefit. Compact growth has enabled Portland-
area residerits to drive less than residents of other
American cities, saving more than $1 billion each year
in transportation costs.® A substantial portion of those
saved dollars are spent in the local economy where they
have economic multiplier effects, rather than flowing
to largely non-local energy companies. Dramatically
expanded emissions-reduction efforts will reinforce and
spread this positive economic effect.

Recognizing the economic opportunity presented by
climate protection and the global shift toward sustain-
ability, the five-year economic development strategy
adopted by Portland City Council in 2009 states the
City’s unequivocal intent to make Portland “the most
sustainable economy in the world” (see text box). By
carefully aligning supply-side economic development
strategies with demand-side carbon-reduction efforts,
the Portland region is poised to create local jobs while
achieving its climate-protection goals.

6 Cortrighr, Joe. “Portland’s Green Dividend.” CEOs for Cities, July
2007.
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o protect the climate and achieve the 2050
vision of a thriving low-carbon society, carbon
emissions must decline dramatically. Thisis a
global problem that local governments cannot solve
alone. All sectors of society, all levels of government
and individual citizens must act.

Yet cities are responsible for 75 percent of the global
carbon emissions. With the concentration of the
world’s population living in cities expected to increase
from the current level of 50 percent to 60 percent by
2030, cities increasingly present the greatest opportu-
nities to reduce global carbon emissions. Local govern-
ments have an essential role to play in:

1. Delivering policies and programs that minimize
business and household emissions;

2. Working with residents and businesses to help the
community prepare for the environmental, social
and economic challenges that are to come; and

3. Reducing emissions from their own government
operations.

Portland recognized this role early on. In 1993, it
became the first local government in the United States
to adopt a strategy to address global warming. In

]

2001, Multnomah County joined the City of Portland
in adopting a revised plan, the Local Action Plan on
Global Warming, outlining 150 short- and long-term
actions to reduce community-wide carbon emissions
to 10 percent below 1990 levels by 2010. For compari-
son, the target for the U.S. under the never-ratified
Kyoto treaty is to reduce carbon emissions seven per-
cent below 1990 levels by 2012,

The Cicy and County have made substantial prog-
ress in carrying out the 2010 goal of the Loca! Action
Plan. As Figure 1 shows, local emissions peaked in
2000 at 15 percent over 1990 levels; by 2008, emis-
sions had fallen below 1990 levels, despite rapid popu-
lation and economic growth.” On a per capita basis,
local emissions have fallen by 19 percent since 1990.

7 All references to local emissions in this document refer to carbon
or carbon emissions from sources that have been tracked. As
explained in greater detail in the following pages and in Appendix

3, Multnomah County’s carbon emissions historically have been
tracked using a methodology that measures emissions from energy
consumption and waste disposal. Because no reliable method exists to
track the embodied emissions associated with all goods and materials
that are purchased in Multnomah County, it is not yet possible to
state to what extent such emissions would have changed over time if
such emissions were 0 be included in the emissions inventory.
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Nationally, total carbon emissions’in the U.S. are now
almost 13 percent above 1990 levels, and per capita
emissions have decreased about six percent. From this
perspective, Portland and Multnomah County are
well ahead of the nation, but local achievements also
underscore the magnitude of the challenge ahead.
Even in Portland and Multnomah County, where
“climate friendly” decisions, policies and programs
have prevailed over the past 20 years, emissions have
only just returned to 1990 levels. The good and sound
practices to date clearly are inadequate for the chal-
lenges of climate change that must be'addressed in the
coming decades. To achieve the 2030 and 2050 goals,
efforts must expand and accelerate dramatically.

SOURCES OF CARBON
EMISSIONS

In Portland and Multnomah County, most emis-
sions result from energy consumption in homes and
buildings, transportation and waste disposal. The City
of Portland and Multnomah County maintain an
annual inventory of county-wide carbon emissions,
shown in Table 1.

The inventory estimates emissions by sector based
on transportation fuel sales and energy use by resi-
dential buildings, commercial buildings and indus-
try (see Figures 2 and 3). The emissions attributed to
waste disposal are based on the methane emissions
from landfills that receive waste from Multnomah
County, regardless of where those landfills are located.
The inventory is intended to track emissions trends to

TABLE 1

MULTNOMAH COUNTY CARBON EMISSIONS, BY SECTOR

(Metric Tons, €O,-equivalent)

1990 1995 2000 2005 2006 2007 2008

Residential Energy Use 756,863 1,792,324 2,049,236 1,712,546 1,754,530 1.751,466 1,781,146
Comumercial Energy Use 1,877,120 2,063,068 2415421 2,047,206 2,104,637 2,119,381 2,120,201
Industrial Energy Use 1,540,504 1,774,535 1,974,958 1,332,354 1,387.821 1,338,034 1,309,380
Transportation Fuel 3,187,331 3,375,032 3,319,857 3,368,051 3,471,600 3,521,977 3,260,884
Waste Disposal 237,691 226,778 147,349 82,954 29,990 26,067 17,708
Total 8,599,508 9,231,737 1 9,906,820 | 8,543,111 | 8,748,585 | 8,756,924 | 8,495,319

(Relative to 1990) (+74%) | (+15.2%) (-0.7%) (+1.7%) (+1.8%) (-1.2%)

inform City and County decision making and not to
assert ownership or otherwise offer a legal accounting
of emissions or reduction credits.?

As Table 1 shows, local emissions increased during
the 1990s and then declined significandy from 2000

8 For example, the City of Portland has worked with owners of
multifamily properties throughout Oregon, including Multnomah
County, to improve the energy efficiency of their buildings; in
exchange for this assistance, the participating property owners
transferred legal title of the resulting carbon offsets to the Climate
Trust. The projects in Multnomah County achieved offsets of
about 3,000 metric tons in 2008, and these offsets are owned by
the Climate Trust or by parties who bought them from the Climare
Trust. At the same time, many businesses, organizations and
residents in Multnomah County have purchased offsets from the
Climate Trust and other offset providers, and no data are available as
to the volume of these offsets.
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o 2005. Among the many factors that contribute to
these trends, several stand out:

® ong-standing land-use policies and investments
in mixed-use buildings, transit-oriented develop-
ment and transportation options have resulted in
almost no increase in emissions from transpor-
tation, despite population growth of more than
18 percent since 1999.

B The local economy has shifted from heavier
industry to lighter commercial activities.

® The “energy crisis” of 2000-01 and resulting
steep increases in electricity costs — as much as
50 percent for some customers — led to sus-
tained reductions in industrial, commercial and
residential energy use.

® The carbon intensity of the electricity grid in the
Pacific Northwest has declined by approximately
10 percent from 2000 to 2008 as a result of add-
ing lower-carbon power plants, including wind
and natural gas.

® Emissions from waste disposal have declined sig-
nificantly as a result of increased recycling and
improved methane capture at landfills receiving
local solid waste.

This inventory method allocates carbon emissions
among the residential, commercial,” industrial and

9 Due to limitations on the available data, emissions attributable
to large, multi-family buildings (i.e., apartment and condominium
buildings) are included in the commercial sector.

transportation sectors according to how much energy
is used in each, and among waste disposal activi-
ties.according to methane emissions. This method,
referred to here as the “sector method” of inventory-
ing emissions, has been widely used by state and local
governments throughout the United States, includ-
ing Oregon and Portland. Because this approach
does not explicitly capture emissions associated with
the consumption of goods, the Oregon Department
of Environmental Quality (DEQ) is developing a
complementary method, the “systems method,” to
consolidate carbon emissions from the full life cycle of
a product, including manufacturing, distribution and
disposal. Whereas the sector method allocates emis-
sions based on the production of goods — the supply
side of the economy — the systems method seeks to
attribute emissions to the consumption of goods —
the demand side of the economy.

Taken together, the traditional and complementary
approaches to inventorying emissions offer insight
into the undetlying causes of — and therefore the
opportunities to reduce — carbon emissions. Both
approaches are needed because the businesses and
industries located in Multnomah County produce dif-
ferent kinds and quantities of goods than what local

INTRODUCTION 21


http:ffiffi?.gE

residents consume.® Examining carbon emissions
through both methods therefore provides a more com-
plete picture of the total emissions for which Portland
and Multnomah County bear some responsibility.”

To illustraze the insights from considering both
methods, Figure 4 shows how the traditional method
apportions 2006 U.S. carbon emissions among the
sectors that currently are tracked by Portland and
Multnomah County. The emissions sources not
tracked by Portland and Multnomah County (e.g.,
emissions from industrial processes and methane
emissions from raising livestock) are listed as “other.”
Figure 5 shows how 2006 U.S. carbon emissions
might be apportioned according to the systems
method.

10 With the exception of emissions from waste disposal, the
craditional method measures emissions from the use of energy in
Multnomah County, including the emissions related o producing
goods in Multmomah County, without regard to where those goods
are consumied. The systems method, by contrast, seeks to measure
emissions ateributable to end use activities by Multnomah Councy
residents, including emissions that are produced outside of the
county in connection with goods that are purchased by county
residerits.

11 A lack of adequate data has been the primary barrier to
conducting a carbon inventory for Portland and Multmomah
County using the complementary method. The Oregon Department
of Environmental Quality (DEQ) and EPA-are working to develop
complementary methods to help expand this type of analysis to the
state fevel, and Portland and Multnomah County will continue

to work with DEQ and EPA to gain access to increasingly more
accurate and insightful local data to guide policy.

Viewing the data from the two different perspec-
tives yields important insights into what causes carbon
emissions. As consumers, for example, our decisions to
acquire goods, including certain foods, result in nearly
half of all carbon emissions. As producers, our deci-
sions about the entire supply chain — extraction, pro-
duction, packaging, distribution, retail and disposal
— affect carbon emissions. Since both consumers and
producers of goods generate carbon emissions, both
parties have an opportunity to reduce those emis-
sions.”? This climate action plan seeks to address both
halves of this equation.

12 A report released by the United Kingdom in 2008 illustrates

the importance of utilizing both perspectives. The report observes
that although the UK’s carbon emissions under the traditional
method declined five percent between 1992 and 2004, the emissions
under the complementary method for this same period increased

18 percent during this same period, reflecting the importance of the
embedded emissions intensity of UK imports. Development of an
Embedded Carbon Emissions Indicator — Produting a Time Series of
Input-Outpur Tables and Embedded Carbon Dioxide Emissions for the
UK by Using a MRIO Data Optimisation System, Report to the UK
Department for Environment, Food and Rural Affairs, June 2008.
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THE FRAMEWORK FOR
LOCAL CLIMATE PROTECTION

Portland’s success to date in reducing carbon emis-
sions rests on a foundation of sound land use and
transportation planning. Since 1973, state law has
required every city and county in Oregon to have a
Comprehensive Plan, which controls land use decisions
in that area. Metro, Portland’s regional government,
together with TriMet, the provider of public transpor-
tation for the Portland region, has guided investment
in light-rail, mixed-use development and an integrated
multi-modal transportation system. These efforts are a
large part of local progress to date in reducing emis-
sions and are fundamental to long-term success in
achieving the 2050 goal.

In the years since Portland first explicitly began to
address climate change, efforts at the regional, state
and national levels have taken shape. These pro-
vide new opportunities — and the imperative — for
coordination.

Cities and counties nationwide are connecting
through venues such as the U.S. Conference of Mayors,
ICLEI — Local Governments for Sustainability, and
informal peer networking among cities like Portland,
Austin, Chicago, Denver, New York, San Francisco
and Seattle.

In Oregon, explicit climate protection efforts date
back to 1989, when the Oregon legislature first adopted
a carbon reduction goal. In 1997, the legislature
granted the Oregon Energy Facility Siting Council
authority to set carbon dioxide emissions standards
for new power plants, thereby enacting the first state
or federal law in the U.S. explicitly designed to reduce
carbon emissions. Ten years later, the legislature estab-
lished a new goal to reduce emissions to 75 percent

below 1990 levels by 2050.

In 2005, Governor Kulongoski issued the
Greenhouse Gas Emissions Reduction Strategy, which
identifies actions for the state to reach this 75 per-
cent emissions reduction target. In 2007, legislation
established the Global Warming Commission to
guide Oregon’s work on climate change. The state has

already acted on several major pieces of the governor’s
strategy, including requiring large electric utilities to
source 25 percent of their pawer from new renew-
able resources by 2025, and requiring major emitters
of carbon emissions to report their emissions. A key
component of the plan is participation in the Western
Climate Initiative, a partnership among seven states
and three Canadian provinces to reduce emissions
under a cap-and-trade system. Legislation and regu-
latory proceedings necessary to establish this cap-
and-trade system were introduced in the various state
legislatures and agencies in 2009.

In the Portland metropolitan region, eight local
governments have adopted resolutions committing to
reduce carbon emissions. Multnomah and Clackamas
Counties have joined the Cool Counties Initiative,
and Portland, Beaverton, Gresham, Oregon City, Lake
Oswego and Hillsboro have signed the U.S. Mayors
Climate Protection Agreement. Several Oregon univer-
sities have developed carbon reduction plans. In April
2008, Metro, the regional government, adopted a reso-
lution committing to collaborate regionally on climate
change mitigation efforts. This work began in the fall
of 2008 and will continue with a scan of best practices,
policies, programs and goals to help frame regional
opportunities. Metro plans to convene local stakehold-
ers in the process of identifying regional strategies and
initiatives to reduce carbon emissions.

Most recently, in early 2009 a public-private part-
nership emerged to establish the Portland region as
a pilot of the Climate Prosperity Project. Developed
by the non-profit Global Urban Development, this
initiative seeks to establish a framework to align and
coordinate economic development and climate protec-
tion activities. In the Portland regjon, the Portland
Sustainability Institute, Metro, Greenlight Greater
Portland, the Portland Development Commission,
Nike and the City of Portland are developing a shared
agenda to create jobs, cultivate talent and deliver social
benefits while dramatically reducing carbon emissions.

INTRODUCTION
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CLIMATE ACTION PLAN
DEVELOPMENT

This Climate Action Plan is the result of collabo-
ration among members of the public, businesses,
non-profit organizations and public agencies. The
Plan builds directly on the work of prior climate-pro-
tection plans, adopted in 1993 and 2001, and on the
2007 recommendations of the Peak Qil Task Force.
Beginning in late 2007, a steering committee guided
the development of this plan, and technical working
groups and steering committee meetings continued

through 2008.

A draft plan was released for public comment in
April 2009, and eight rown hall meetings were held
to discuss the draft plan with residents, businesses
and commiunity organizations. Moré than 400 people
participated in the public meetings, and an additional
175 sets of comments were received through an on-
line comment form, by email orin letters, totaling
more than 2,600 comments and suggestions. Figures
6 and 7 summarize quantitative resules of some of the
on-line comments.

City and County staff and the Steering Committee
reviewed the comments, which tended to be support-
ive of the overall direction of the plan while suggest-
ing modifications to nearly every action. In particular,
respondents urged the City and County to bé more
attentive to four areas: social equity, public health,
the larger regional context of the proposed actions,
and adaptation, especially with respect to the role

of natural systems. Many comments pointed to the
need to scrutinize the costs and benefits of many of
the actions, as well as the costs of inaction, and urged
the City and County to identify specific sources of
funding to carry out the proposed actions. Finally,
commentors also emphasized the talent, resources and
commitment of neighborhoods, businesses, non-gov-
ernmental organizations and residents to working with
the City and County to address climate change.

This plan is fundamentally intended to respond
to climate change, reducing emissions and preparing
for rapid changes in the climate, but it will only be
successful if does so in ways that create jobs, improve
social equity, strengthen natural systems, and enhance
quality of life. Comments overwhelmingly expressed
confidence that this is achievable.

CITY OF PORTLAND AND MULTNOMAH COUNTY
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PORTLAND AND
MULTNOMAH COUNTY’S
CURRENT PLANNING PROCESS

With this document, the City of Portland and
Mulmomah County seek to identify the actions the
Ciry and County can take that have the greatest
potential to reduce emissions and adapt to a changing
climate.

Individual bureaus, departments and programs,
including the Multnomah County Sustainability
Program, the Multnomah County Health
Department, the Portland Bureaus of Planning and
Sustainability, Transportation, Development Services,
Parks and Recreation, Environmental Services and
Water and the Portland Development Commission,
among many others, will lead many of the City and
County’s efforts. At the same time, the City and
County will coordinate and collaborate with Metro,
the State of Oregon, other local governments, busi-
nesses, academia and the religious and non-profit com-
munities wherever possible.

The Climate Action Plan enumerated in this docu-
ment is an iterative process, incorporating and build-
ing on lessons learned, as follows:

Every Year: The Community Inventory

The Bureau of Planning and Sustainability and
the Multnomah County Sustainability Program will
report annually to the Portland City Council and the
Multnomah County Board of Commissioners on local
carbon emission trends, fossil fuel use and progress in
implementing the actions in this Climate Action Plan.
Additional data on consumption will be included in
the report asit becomes available.

Every Three Years: New Actions

Every three years, the Portland City Council and
the Multnomah County Board of Commissioners will
reviseé the actions in this plan and identify new ones as
necessary. During this periodic review, the City and
County will determine whether actions that have not
been implemented nonetheless remain effective ways
to achieve the objectives of this plan and will develop
new actions to be implemented in the subsequent
three years. This revision process will include a review
and analysis of the opportunities and challenges to
achieving the 2030 objectives and goal.
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2020: Revise Plan

In 2020, the City of Portland and Multnomah
County will re-examine the Climate Action Plan
based on the latest science and the successes and
challenges of implementing policies and programs.

A new climate action plan will be developed, with

a new 2040 interim goal and 2040 objectives to

keep Portland and Multnomah County on a path'to
achieve the 80 percent reduction in carbon emissions
by 2050 and w0 meet the challenges of preparing for a
changing climate.



o put Portland and Multnomah County on

track to reach the 2050 goal of an 80 percent

reduction in carbon emissions, this docu-
ment details 18 specific objectives and related actions
intended to achieve the interim goal of a 40 percent
reduction in emissions by 2030.

‘The accompanying actions — to be pursued in the
next three years — are not intended to be an exhaus-
tive list of every cffort that Portland and Multnomah
County will undertake to achieve the 2030 objectives;
the City and County may do much more. Rather, the
actions identified here are the highest priority, 4// of
which must be pursued by the end of 2012. Moreover,
while the City or County will have a major, direct
role in carrying out many of the following objectives
and actions, successful implementation will require
many diverse partners, from non-profit organizations
to business leaders to neighborhood associations to
individual residents.

The objectives and associated actions are grouped
into the following categories:

& Buildings and Energy
Urban Form and Mobility
#% Consumption and Solid Waste

€ Urban Forestry and Natural Systems
€ Food and Agriculture

Community Engagement
@ Climate Change Preparation
@ Local Government Operations

The objectives and actiofis were given priority based
on three criteria: (1) emission reductions, (2) sphere of
influence and (3) community benefits.

(1) Emissions reductions. Implementing the 2012
actions and achieving the 2030 objectives must resule
in significant progress toward the goal of an 80 per-
cent emissions reduction. The purpose of this fileer
is'to screen out measures that may lead to short- or
medium-term reductions but have little chance of
achieving the necessary long-term reductions. Where
possible, the reductions are quantified. Quantitative
measures are generally available in the categories of
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TABLE 2

COMPOSITION OF MULTNOMAH COUNTY CARBON EMISSIONS

{Thousand metric tons)

Percent

change
1990 20560 from 1990
Building energy 5,174 933 - 81%
Transportation 3,187 766 —76%
Waste disposal 238 5 —98%
Total 8,560 1,704 ~80%

BUDGET FOR A LOW-CARBONlF’UTHl.{RVE ’

Percent

1990 2008 |
Population ssqoo0] 715000 999000
Per person carbon emissions 147 : 119 5.
(metric tons}
Passenger miles per day per person 174} 183 134 -63%
Electricity (kWh per person) 13,049 12,081 7869 “35% ‘ 38154 -68%
Natural gas (Therms per person) k2 382 302 21% 98 T4%

Key assumptions are described in Appendix 2.

Buildings and Energy, Urban Form and Mobility and
Consumption and Solid Waste. The diagram on page
13 shows the approximate contribution of the sets of
actions to achieving the 2030 emissions-reduction
target. These numbers are based on the “systems
approach” to ifventorying emissions, described on
page 21,-and are therefore estimates, since data are
not yet available to produce a precise a local “systems”
inventory. The complexity of the figure makes clear
that no single category of actions will achieve the 2030
goal: Aggressive action is required in all areas.

Emission reduction targets rely on a set of assump-
tions about population growth, technological improve-
ments and actions by governments other than the City
of Portland and Multmomah County, discussed fur-
ther in Appendix 2. Given these assumptions, Table 2

shows key energy and vehicle use characteristics for a
scenario that achieves the 2030 and 2050 goals.

(2) Sphere of influence. The objectives and actions
of this plan are those through which the City of
Portland or Multhomah County can materially
impact emissions. Although action must be taken
at all levels of government and the private sector to
address climate change, this plan focuses exclusively
on actions that the City and County are positioned to
carry out.

(3) Community benefits. Many of the actions that
reduce emissions also deliver substantial commu-
nity benefits, including creating local jobs; support-
ing vibrant fieighborhoods and improving personal
health. Although the City and County must take
some actions almost exclusively because they reduce
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emissions, actions thart also generate strong commu-
nity benefits are prioritized.

While it is casier to quantify the first of these three
criteria — emissions reductions — than sphere of
influence or community benefirs, and easier to mea-
sure reductions in certain categories than in others,
the less quantifiable actions in the plan are every bit
as necessary to achieve the 2030 goal. Many of these,
such as the community engagement campaign, are
difficult to measure precisely because they reflect long-
term, structuralor cultural changes: In other words,
they are the fundamental, enduring changes thac will
ultimately ensure success in addressing climate change.
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uildings are the single largest contributor to exists today {Figure 8). For that réason, Objective
carbon emissions in Multnomah County, 1 seeks to improve the energy efhiciency of existing
accounting for more than 40 percent of total buildings, while Objective 2 calls for new buildings
emissions. Reducing carbon emissions from build- to maximize energy performance. In parallel with the
ing energy use requires two changes: improve energy improvements to the building stock, Objective 3 seeks
efficiency and reduce the carbon intensity of energy to increase the amount of energy provided by clean
supplies; primarily by increasing renewable sources of renewable sources and eflicient district-scale systems:
electricity such as solar and wind power. Objective 4 secks to ensure that new buildings can
adapt w02 changing climate.

In the Pacific Northwest, despite relatively abundant
hydropower, neatly half of all electricity is from coal,

X FlGURE 8
natural gas and nuclear power plants (Figure 9 on page
42). Wind power has spread rapidly in recent years  PORTLAND BUILD!NG PROJEC.”ONS
g power has spread rapidiy years, _ (MILLION SGUARE FEET)
but in. 2008 wind still provided less than three percent . 2007 2020 2030 2040 2050

of all electricity, and solar-generated electricity repre-
sented well undeér one percent.”?

The Energy Trust of Oregon, the Oregon
Department of Energy, the Northwest Energy
Efficiency Alliance, utilities and other organizations,
together with the City of Portland and Multnomah
County, already have undertaken significant work to
increase energy efficiency and decrease energy-related
carbon emissions. Much work remains to be done, and
it will be important to leverage existing efforts and

expertise to accelerate this work.

Because buildings last for many decades, efforts to
reduce emissions from buildings need to address both
existing structures and new construction. More than
half the building stock that will exist in 2050 already

Portland Bﬁilding Projections (miilioi\" sqvum:'e. feet)

Coﬁmefcial bailt after 2007 ‘
Residential built after 2007
Commercial as of 2007

13 U.S. Department of Energy, Aunual Energy Outlook 2009, . B Residential as of 2007
Supplemental Tables 82 and 98. e Czty ofPort/and Bu o of Planmngand Susmmaézlzty
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THERMS OF NATURAL GAS USED PER HOUSE IN 2008, FOR SINGLE-FAMILY HOUSES
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SOURCE: ENERGY TRUST OF OREGON
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AVERAGE SQUARE FOOTAGE OF SINGLE-FAMILY HOUSES, BY CENSUS TRACT.
SOURCE: BUREAU OF PLANNING AND SUSTAINABILITY
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2030 OBJECTIVE 1.

Reduce the total energy use of all buildings
built before 2010 by 25 percent.

10 be on track to reach the 2050 emissions redicction
target, all buildings must consume 25 percent less energy
than today. By 2030, many new and highly efficient
buildings will have been built that will consume less than
half the energy of today’s buildings. However, because
over two-thirds of the buildings thar will exist in 2030
are in place today, existing buildings must be retrofit-
ted with energy-saving measures to achieve the necessary
aggregate building efficiency improvements.

Actions to be completed before 2012

(i) Establish an investment fund of at least $50
million in public and private capital to pro-
vide easy access to low-cost financing to resi-
dents and businesses for energy performance
improvements.

(i)  Require energy performance ratings for all

homes so that owners, tenants and prospec-

tive buyers can make informed decisions.

(iif) - Require energy performance benchmark-

ing for all commercial and multi-family

buildings.

(iv) . Provide resources and incentives to residents

and businesses on'carbon-reduction actions

in existing buildings, including energy efli-
ciency, renewable energy, choice of materials
and building re-use.

(v)  Work with partner organizations to promote
improved operation and maintenance prac-
tices in all commercial buildings.

{(vi)  Establish a City business tax credit for install-

ing solar panels and ecoroofs together.

2030 OBJECTIVE 2.

Achieve zero net greenhouse gas emis-
sions in all new buildings and homes.

The optimal time to begin addressing building effi-
ciency is in the initial building design stage. Buildings
that have been designed and built with performance as a
primary goal are capable of significantly outperforming
similar, previously built buildings that have been retrofir-
ted for efficiency. Because total emissions from buildings
must be reduced by much more thaw can be accomplished
with retrofits alone, it is critical that buildings built after
2030 generate more energy from clean sotrces than they
consume, resultz'ng in a net ernissions reduction.

Actions to be completed before 2012

(i) Participate actively in the process to revise
the Oregon building code to codify the per-
formance targets of Architecture 2030.

(i)  Adopt incentives for high performance new
construction projects that consider life-cycle
carbon emissions impacts.

(iii) ~ Accelerate existing efforts to provide green

building design assistance, education and
technical resources to residents, developers,
designers and builders.
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2030 OBJECTIVE 3.

Produce 10 percent of the total energy
used within Multnomah County
from on-site renewable sources and
clean district energy systems.

Current projections anticipate that the population of
Multnomah County will increase by more than 30 per-
cent by 2030, with a corresponding increase in demand
Jor energy. State law requires that by 2025, 25 percent
of all electricity sold in Oregon be generated from clean
renewable sources. Some of these sources will take the
Jorm of utility-scale wind farms or solar facilities located
Jar from population centers. District- and neighborhood-
scale energy systems, as well as on-site renewables and
distributed generation sources, also provide opportunities
Jor efficiency gains by reducing transmission losses.

Actions to be completed before 2012

()  Make the investment fund referenced in
Objective 1 (page 34) available to finance
distributed generation and district energy
systems.

(i)  Establish at least one new district heating

and cooling system.

(iif) Facilitate the installation of at least ten mega-

watts of on-site renewable energy, such as

solar energy.

Collaborate to reduce the role of carbon ~
including from coal and natural gas sources
—'in Portland’s electricity mix.

{iv)

2030 OBJECTIVE 4.

Ensure that new buildings and major
remodels can adapt to the changing climate.

A building constructed today will likely be in place for a
century or more, and the climate will change considerably
over the building’s life. Buildings need to anticipate and
be able to adapt to physical changes — higher tempera-
tueres, for example, and more severe rainstorms <= as well
as economic changes, like higher energy prices. Strategies
to prepare for these changes include fundamental design
elements, like the orientation of the building to allow for
cross-breezes and minimize west-facing window area;
structural changes, like stronger roofs to withstand wind-
storms; and specific technologies, like whole-house Jans to

enable low-cost cooling

Actions to be completed before 2012

() = Participate actively in state of Oregon code-
development processes to ensure that build-
ing codes support buildings that can adapt
to higher temperatures, stronger storms, and

“other physical impacts of climate change.

14 Wilson, Alex and Andrea Ward. “Design for Adaptation:
Living in a Climate-Changing World,” Environmencal Building
News, September ;2009
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Energy is essential to nearly every element of our every-

ENERGY
HIERARCHY

day lives, from the heat that warms a morning shower,
to the diesel in a bus engine, to the calorie content of 2
midnight snack. Almost all energy ultimately derives
from the sun, either directly, such as in solar photovolra-
ics, or indirectly, such as in fossil fuel, which is made of
fossilized plants that grew millions of years ago.

Some things we think of as energy — electricity, for
example, or hydrogen — are, in fact, carriers of energy,
which move energy from one place to another. Energy
carriers can be extraordinarily useful in allowing energy
to move rapidly and conveniently from one place to
another, but changing energy from one form to another
also requires energy, reducing the overall efficiency.
When natural gas is used to generate electricity, for
example, the most efficient new power plants convert
about 60 percent of the original energy content of the
natural gas to electricity.

As technologies to carry and store energy improve
— through better batteries, for example; or thermal
strategies (think of the air conditioning potential of a
giant popsicle) — the potential to rely increasingly on
renewable energy sources also improves.

The decisions we make about our sources of energy
have enormous economic and environmental implica-
tions. Energy sources vary widely in availability;-cost,
convenience and environmental impacts. In prioritiz-
ing among energy sources, Portland and Multnomah
County are guided by the hierarchy to the left.
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ortland and Multnomah County have achieved B Portland adopted a tenewable fuel standard
considerable success in limiting emissions requiring that all diesel sold in the city include at

growth from transportation. Urban form and least five percent biodiesel and all gasoline 10 per-
mobility policies have resulted in almost no increase.in cent ethanol.

emissions from transportation since 1990. ® The Portland region leads the nation in the num-

B TriMet ridership has doubled since 1990, with ber of hybrid cars purchased per household.'
increases cvery year. The regional light-rail system
continues to expand; it now connects Portland
to Clackamas Town Center, coinciding with the
new rail loop through downtown Portland along
the transit mall.

Reducing vehicle miles traveled by increasing active
forms of transportation — walking, bicycling and tak-
ing transit — produces significant community health
and economic benefits as well. Portland-area residents
and businesses reap a “green dividend” of more than

® Portland has a higher percentage of bicycle $1 billion annually in reduced transportation costs as a
commuters than any other major U.S. city with result of driving less than residents of other American
a bicycle commute rate that is eight times the cities.” Similarly, evidence is increasingly emerging of
national average. The number of riders crossing the health benefits of reducing vehicle miles traveled,
bridges into downtown Portland has increased by~ both in terms of improved air quality and increased
double-digit percentages in each of the past four levels of physical activiey.®
years. Nevertheless, transportation of goods and people

® The Portland Streetcar now connects the new accounts for 40 percent of Multnomah County carbon
South Waterfront neighborhood with the central ~ emissions. Land use planning and transportation fund-
city, and ridership on the streetcar line continues ing decisions greatly influence transportation-related
to grow faster than anticipated. emissions. Similarly, commercial transportation is

o L ati e
® Each new person moving into the Portland metro strongly influenced by the location and availability of

area uses one-fourth the amount of living space
that is used by each new person moving into the

inter-modal options. For that reason, transportation

\Washington, DC metro area'ﬁ 16 www.hybridcars,com, Dashboard -—}une 2009.
17 Corrright, Joe. “Portland’s Green Dividend.” CEOs for Cities,
July 2007,
e 18 Healch Impact Assessment on Policies Reducing Vehicle Miles
15 LandSat Research by Jeffrey Masek and Francis Lindsay, Traveled in Oregon Metropolitan Areas, Upstream Public Health,
Univeisity of Maryland, 2000. 2009.
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emissions reduction depends critically on coordinated
land use policies and the development of infrastructure
for low-carbon modes of transportacion.

“20-minute neighborhoods,” meaning that they can com-
Jortably fulfill their daily needs within a 20-minute walk
from home.

Along with infrastructure, individuals will make

Actions to be completed before 2012

daily choices to walk, bicycle, take transit or carpool

whenever these options are practical. Planning, infra-
structure and technology are essential, but they are not
enough.

This plan takes a three-pronged approach to reduc-
ing transportation emissions: Objectives five and six
seek to reduce the number of miles that people and
goods must travel using vehicles, Objective seven seeks
to improve the efficient movement of freight, and
Objectives eight and nine seek to reduce the amount of
emissions that are emitted when vehicles are used.

2030 OBJECTIVE 5.

Create vibrant neighborhoods where 90
percent of Portland residents and 80 per-
cent of Multnomah County residents can
easily walk or bicycle to meet all basic
daily, non-work needs and have safe
pedestrian or bicycle access to transit.
Despite thoughtful land-use planning and quality
transportation options, residents of Multnomah County
are more dependent on automobiles than are the vesidents
of more compact cities on the East Coast and in much of

the rest of the world. A critical and basic step to reduce ’
auromobile dependente is to ensure that residents live in

(i)

(iii)

(iv)

) The City and County both recognize the critical

role of the Urban Growth Boundary in guiding
the region’s growth while meeting economic,
environmental and social needs.

a. The City will advocate for accommodating all
population and business growth within the existing
Urban Growth Boundary, with the possible
exception of industrial needs.

b. The County will advocate for accommodating
substantially all population and business growth
within the existing Urban Growth Boundary.

In the Metro Urban/Rural Reserves program,
the City will advocate for adopting the low
end of Urban Reserve Designations to reflect
the trends in demographics, climare change,
energy supply and infrastructure costs.

Make 20-minute complete neighborhoods a
core component of the Portland Plan.

For each type of urban neighborhood,
identify the land use planning changes

and infrastructure investments, including
public-private partnerships, that are needed

10 achieve a highly walkable and bikeable
neighborhood and develop an implementation
action plan.
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ibrant, active neighborhoods are the founda-

tion of a sustainable city. Neighborhoods are

one of the clearest physical intersections of
people, commerce and nature, bringing together the
built and natural environment and strongly shaping
the experience and impact of residents and businesses.
They also provide one of the keenest senses of belonging,
shared experiences, community connections and equal
stake—or lack thereof.

In Portland, residents have shown strong interest in
cultivating “20-minute complete neighborhoods™—
places where residents can safely walk a relatively
short distance from home to most of the destinations
and services they use every day. Fundamentally, the
20-minute neighborhood concept is another way to
talk about or describe walkable, bikable environments
and vibrant, human-scale neighborhoods——in essence,
complete neighborhoed communities.

The 20-minute complete neighborhood concept map
(opposite page) represents the range of accessibility
by walking in different parts of the city. The data
underlying the map take into account the following
factors that typically affect a person’s choice to walk
from home to a desired destination':

19 'The selection of destination types to include in the analysis is
based on discussions with the public and by research conducted by
experts walkable neighborhoods. See “Operational Definitions of
Walkable Neighborhood: Theoretical and Empirical Insights.” Journal
of Physical Activity and Healch 2006, 3. Suppl 1, $99-S117, by Anne
Vernez Moudon; et. al.

DESTINATIONS
Research suggests that people would most likely walk to
the following destinations from home.

®  Grocery stores

*  Neighborhood-oriented commercial
~» Restaurants, neighborbood eateries
—> Pubs
—> Drug stores
~—» Convenient storves/ corner stoves
—> Laundromats

®  Transit stops

®  Parks (access points)

»  Schools

DISTANCE
Proximity to destinations, not as the crow flies, but by
actual street network.

®  Y.mile, Y2-mile, I-mile gradient to...
—>» grocery stores
—» neighborbood-oriented conimercial
3 parks access points

= elementary schools
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WALK QUALITY
The characreristics of the physical walking environment,
pedestrian-oriented network.

*  Sidewalks (presence or absence of)

®  Intersection density (a proxy for connectivity or

block length)

®  Slope (greater than 20% were considered less
likely to attract walking on a day-to-day basis)

Taking these elements together, the resulting map allows
for general comparison and contrast of “walkability” in
different parts of the city. It is based on the proximity of
destinations, the clusters of destinations, and the quality
of the physical environment. The map shows the “hot
spot” areas that tend to have more integrated qualities
that would qualify it as a “20-minute neighborhood”
and which parts of the city are less so. The 20-minute
neighborhood concept map can help spur exploration
of creative solutions that suit the different qualities of
different parts of the city. Approaches to change should
meet the needs of these areas on their own terms, while
generally supporting more short distance travel by
walking, bicycling, or transit.
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(vi)

(vii)

(viii)

(ix)

Require evaluations of major planning scenar-
ios, Comprehensive Plan and Transportation
System Plan decisions to include estimates of
carbon emissions. Partner with Metro and
regional jurisdictions to develop modeling
tools for evaluating emissions impacts of land-
use and transportation decisions and monitor-
ing carbon emissions.

Develop a more balanced funding mechanism
and adopt a schedule for public investments
to make neighborhoods highly walkable and
bikeable, including sidewalks and improved
access to transit for reaching destinations
beyond a reasonable walking or biking
distance.

Partner with federal agencies, including
Housing and Urban Development, the
Environmental Protection Agency, and the
Department of Transportation, on efforts

like the joint Interagency Partnership for
Sustainable Communities to apply new federal
priorities around sustainable development in
Portland and Multnomah County:

Seek funding to accelerate remediation of
brownfields in the city and county to accom-
modate growth within the current Urban
Growth Boundary.

Work with Metro and other local govern-
ments to make reducing carbon emissions and

adapting to climate change impacts a fund-
ing criteria for the Metro Policy Advisory
Committee and the Joint Policy Advisory
Committee on Transportation.

x)  Coordinate decisions abour furure Streetcar
investments with Portland Plan land use
decisions.

(xi}  Facilitate the aggregation of smaller land par-
cels which, when aggregaterd, provide oppor-
tunities for industrial development.

2030 OBJECTIVE 6.

Reduce per capita daily vehicle-miles trav-
eled (VMT) by 30 percent from 2008 levels.

As of 2005, the per capita daily passenger vebicle-miles
traveled (VMT) in the Portland region are about eight
percent above 1990 levels. (Figure 11). To be on target
Jor the 2050 goals, per capita daily passenger VM T must
decline by about 30 percent from today’s by 2030. This
reduction must occur in addition to vehicle fuel efficiency
improvements and the development of cleaner fuels.
Reducing per capita VMT while maintaining the mobil-
ity of, and access to services for, Portland and Multnomah
County residents will require significant growth in walk-

ing, bicycling and transit (Figures 12 and 13).

The crirrent Transportation System Plan projects that
drive-alone trips will decrease from 62 percent in 1994
to 57 percent in 2020 (Figure 14). To achieve the 2030
objective, VMT reductions will need to accelerate dramati-
cally from the curvent trajectory. The benefits of this shift
will do more than protect the climate because the average
Portland household spends about 20 percent of household
income on transportation, reductions in VMT can signifi-
cantly increase disposable incore.”

20 See, for example, “The Affordability Index: A New Tool for
Measuring the True Affordability of a Housing Choice.” Center
for Transit Oriented Development and Center for Neighborhood
“Technology, January 2006.
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_ DRIVE ALONE COMMUTE MODE SHARE

~IN PORTLAND: ACTUAL CENSUS,
=TSP 2020 TARGETS, AND
“CLIMATE STRATEGY GOALS

= e Transportation System Plan
@z Climate Action Plan

Portland Burean of Transportation

Actions to be completed before 2012
@

(i)

(iii)

(iv)

Establish a sustainable funding source ade-
quate to maintain the existing transportation
system and to invest in transportation capital
projects and programs that reduice carbon
emissions.

Account for greenhouse gas emissions from
investments in'and the performance of the
transportation system.

a. Establish a method for projecting the
life cycle carbon footprint of transporta-
tion investments, including embodied
energy, operations (VMT and flow) and
maintenance.

b. Develop a reporting mechanism for track-
ing transportation carbon emissions. The
report will include key performance mea-
sures and will document progress toward
emission reduction goals. Key measures
include commute mode share, VMT by
vehicle type, traffic flow on major arterials
and highways, fuel efficiency of vehicles and
total carbon emissions from the transporta-
tion system.

Support investments to provide high-per- o)
formance broadband connectivity to every
business and residence to enable widespread
e-commerce, telecommuting and improved
emergency response. )
Work with regional partners including the

Oregon Department of Transportation,

Metro, loca] cities and counties, and TriMet
to reduce VMT through strategic investments
and policies.

a. Work with metro-area, state, regional,
and federal agencies to develop a strategy for
high-speed rail from Eugene to Vancouver,

B.C.

b. Participate in developing least cost plan-
ning methodologies to achieve mobility
greenhouse gas emission reduction goals.

¢. Work with Metro and the Oregon
Department of Transportation to support
investments and policies that help the region
meet the carbon emission, VM T-reduction
and mode-share goals.

d. Work with TriMet and Metro to revise
the system service plan to reflect the mode-
share goals of this plan and to develop an
investmenc strategy that includes infrastruc-
ture to support connectivity and safe routes
to transit.

e. Partner with Metro to implement the
Household Activity Survey in 2010 and
beyond.

Update the Transportation System Plan to
incorporate mode-share goals that will result
in a 40 percent reduction in transportation-
related carbon emissions by 2030.

Prioritize funding for low-carbon transporta-
tion and access projects, policies and programs

THE PLAN: OBJECTIVES AND ACTIONS
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that will achieve emission reduction goals
while also balancing safety, maintenance and
freight movement. Efforts already underway
include:

a. Build the Eastside Streetcar (3.3 miles of
track) and complete the analysis of the next
streetcar corridor.

b. Implement SmartTrips Portland to
30,000 households each year.

<. Expand Safe Routes to'School to serve all
schools in Portland.

d. Provide TriMet passes to all high-school

students in Portland.

e. Build 15 miles of bicycle boulevards
before 2010 and aggressively implement the
City’s Bicycle Master Plan.

f. Complete the design of the Green Line
to Milwaukee and participate in a regional
lightrail system plan.

g. Construct two miles of sidewalks on
arterials (SE 122nd Avenue, NE/SE 82nd
Avenue, and SW Barbur Boulevard).

h. Incorporate improved bicycle and pedes-
trian infrastructure in the redesign of the

Sellwood Bridge.

i. Require a minimum amount of long-term
bicycle parking spaces for multi-dwelling
development in areas other than the dwell-
ing unit.

(vii) Help establish at least two new transportation
management associations and two niew park-

ing management districts.

2030 OBJECTIVE 7.

Improve the efficiency of freight
movement within and through the
Portland metropolitan area.

Many of the policies to reduce vehicle miles traveled
described above will benefit freight movement, relieving
congestion and improving traffic flow for all vebicles. The
benefits to commercial vehicles are particularly promising,
since vebicles tend to be larger and require more fuel to
accelerare and idle, increasing the benefits from improved
traffic flow. In addition to reducing fuel use, improved
efficiency in the movement of diesel-powered vebicles also
creates opportunities to reduce emissions of soot, which con-
tributes to the greenhouse effect,

Central to the efficiency of the freight system is the
location of industrial areas and the integration with the
regional transportation system. The Portland area is a
major freight hub, with strong shipping, rail, barge and
/yzg/Jway interconnections. Minimizing emissions from
Jreight movement requires protecting these facilities and
continuing to connect them to the transportation system.

Actions to be completed before 2012

® Protect existing intermodal freight facilities
and support centrally located and regionally
significant industrial areas that may provide

for future intermodal facilities and provide for
efficient local deliveries.

(il Work with the Portland Freight Committee
and other regional partners to develop a plan
for reducing greenhouse gas emissions related
to freight movement within and through the
Portland region.

(it}  Facilitate the aggregation of smaller land par-
cels which, when combined, provide opportu-
nities for industrial development.

2030 OBJECTIVE 8.

Increase the average fuel efﬁcieanr of pas-
senger vehicles to 40 miles per gallon and
improve performance of the road system.

With the 2009 announcement of proposed uniform
Sederal standards for both vehicle fuel efficiency and green-
house gas standards, the pace of fleet-wide fuel-efficiency
improvements in new vehicles appears likely to acceler-
ate. Current federal standards require that the average
Sfuel economy of new vehicles must be 35 miles per gal-
lon by 2020; if implemented successfully, the new federal
standards would achieve the same performance by 2016. It
is essential to continue to improve fuel efficiency across all
vehicle classes and with predictable improvements to reduce
uncertainty in markers for emerging technologies; it is
equally important for consumers to choose the most efficient
vehicle that meets their needs,

Actions to be completed before 2012

()  Support progressive strengthening of federal
fuel efficiency standards.
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Work with Oregon Department of
Transportation to identify and fund the sys-
tem and demand management projects that
have the greatest potential to reduce emis-
sions related to congestion, idling, and system
performance.

(iiy  Work with Oregon Department of
Transportation and Metro to implement a con-
gestion-pricing pilot program that prioritizes
movement of freight and non-single-occupancy
vehicles.

2030 OBJECTIVE 9.

Reduce the lifecycle green-house gas emis-
sions of transportation fuels by 20 percent.

Portland’s 2007 requirement that all fuel sold in the
city contain minimum amounts of biofuels has already been
a success. Biofuels have become widely accepted in Portland
and Multnomah County, and manufacturers are begin-
ning to design engines to accept higher blends of biofuels.
Additional fuel-related emissions reductions will be pos-
sible as a new generation of more sustainable alternative
transportation fuels ( e.g., cellulosic ethanol and electric-
ity) becomes commercially available. In 2009, the state of
Oregon enabled the establishinent of a statewide low-carbon

fuel standard that will take into account lifecycle greenhouse
gas emissions. By 2020, the standard will require a 10 per-
cent reduction in greenbouse gas emissions from transporta-
tion fuels from 2010 levels.

@

(ii)
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Actions to be completed before 2012

Accelerate the transition to plug-in hybrids and
electric vehicles by supporting the installation
of a network of electric car charging stations.

Implement the second phase of the Cicy’s
renewable fuels standard to require thac diesel
fuel sold in Portland include at least 10 percent
biodiesel, half of which must be made from
sources that can be produced in Oregon.




ecisions about what goods to consume and

how to dispose of them heavily influence

Portland and Multnomah County’s car-
bon emissions. Recent data from the Environmental
Protection Agency indicates that almost 30 percent of
carbon emissions can be attributed to the lifecycle of
goods other than food (see Figure 5 on page 22). These
emissions occur at multiple stages of a product’s life
cycle, from extraction and processing of raw materials
to manufacture, distribution, storage and disposal.

Similar goods may differ dramarically in their
lifecycle emissions. On one end of the spectrum are
goods manufactured using energy-intensive processes,
packaged with excessive materials, transported long
distances and ultimately discarded after a short usable
life. On the other end of the spectrum are goods
manufactured using minimal energy and packaging,
transported short distances and used for a long time
because they are highly durable. By choosing products
on the low-emission end of this spectrum, and reusing
and recycling them appropriately, residents and busi-
nesses can substantially reduce emissions.

Objective ten focuses on fostering better consump-
tion choices; Objectives eleven and twelve address
recycling and garbage collection.

. FIGURE 15

2030 WASTE GENERATION
~Total" 2 Per Capita

Relative to 2008 Waste Generation

2 2030 Business'as Usual
2030 Objective

City of Portland Buréau of Planting and Sustainability
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2030 OBJECTIVE 10.

Reduce total solid waste generated by
25 percent.

Portland s recycling rate is among the highest in the
U.S., reaching 64 percent in 2007, almost twice the
national average of 33 percent. Total solid waste gener-
ated, however, refers to both the amount of materials sent
10 Landfills and the amount of materials recovered (i.e.,
recycled, composted, converted to energy or otherwise put
tv 4 use other than the original intended purpose). At
the current growth rate for solid waste generation, the
Portland area in 2030 will generate over one and a half
times the amount of waste it generates roday (Figure 16).
Given expected population growth, a 25 percent reduc-
tion in total waste from current levels means that, on a
per capita basis, residents and businesses must generate
about balf the waste in 2030 that they do today.

The Portland Recycles Plan, adopted by Portland City
Council in 2007, establishes an vbjective of reducing
per capita waste generation to 2005 levels by 2015. This
objective is consistent with the statewide goal of limiting
per capita waste generation to 2005 levels and limiting
total waste generation to 2009 levels.

Actions to be completed before 2012

()  Work with partner organizations to encour-
age businesses and residents to purchase
durable, repairable and reusable goods; to
reduce the amount of materials that go to
waste, including food; and to reduce con-

sumption of carbon-intensive consumer
goods and services.

i) Develop a measurement and evalua-
tion mechanism to track waste prevented
through preservation, re-use and thoughtful
consumption.

2030 OBJECTIVE 11.

Recover 90 percent of all waste generated.

As noted above, in 2007, G4 percent of all waste gen-
erated in Portland was diverted from landfill disposal.
Given available technology, only nine percent of the total
amount of waste generated cannor readily be recycled. This
means more than 90 percent can be recovered. Portland
bas established a city-wide objective of recovering 75 per-
cent of all waste by 2015. In 2008 it adopted a detailed
plan to help businesses comply with that requirement.

Actions to be completed before 2012

)  Complete the implementation of manda-
tory commercial food waste collection in
Portland and begin collection of residential
food waste.

(ii Assist 1,000 businesses per year to improve
- » 3 )/ p
compliance with Portland’s requirement of
paper,-metal and glass recycling.

{iii) ~Together with-Metro and Department of
Environmental Quality, create and periodi-
cally update a regional waste management
hierarchy that reflects energy and greenhouse
gas emissions as key factors in prioritizing
such technologies as commercial composting,
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digestors, plasmafication and waste-to-energy
systems.

(iv) . Regulate solid waste collection for unincor-
porated Multnomah County.

(v) © Provide technical assistance to contractors
and construction firms to meet Portland’s
new requirement to recycle 75 percent of
construction and demolition debris, giving
priority to salvage and reuse activities.

(vi) Institute post-collection sorting for munici-
pal solid waste, particularly for waste coming
from sectors like multifamily housing that are
typically underperforming on recycling.

(vii) Participate actively in the process to develop
state and federal product stewardship
legislation.

{viil) Explore mandatory residential recycling.

(ix)  Clearly label trash cans and other garbage
receptacles as “landfill”.

{x)  Establish public place recycling in Central
Portland.

2030 OBJECTIVE 12.

Reduce the greenhouse gas impacts of the
waste collection system by 40 percent.

As of 2007, haulers in Portland are required to use at
least 20 percent biodiesel in trucks used to collect waste
in Portland. Waste collection-related carbon emissions
can be further reduced by reducing the miles driven by
garbage and recycling trucks and by utilizing even cleaner
transportation fuels and emission-control technologies.

i
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Actions to be completed before 2012

@

(i)

Provide weekly curbside collection of food
waste, other compostable materials and recy-
cling. Shift standard residential garbage col-
lection to every other week.

Complete the installation of particulate filters
on pre-2007 waste collection vehicles ro reduce
particulate emissions. Older trucks that are not
good candidates for retrofit should be phased
out of operation.

Evaluate actions under the Portland Recycles!
Plan and consider additional regulatory

options to improve the efficiency of commer-
cial collection service. ~
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rees offer a wide array of benefits: improving
watershed health, habitat and air quality, pro-
viding recreation, refreshment and reviraliza-

tion, enhancing the aesthetics of neighborhoods and

increasing property values. Trees are just one example

to Green” initiative is an example of the kinds of programs
and actions that must be implemented to achieve this
objective.

Actions to be completed before 2012

of the important role natural systems play in address-
ing climate change — by sequestering carbon dioxide,
by reducing building energy use through cooling and
shading in summer and lessening heat loss in winter.

Without strong safeguards, population growth in
Multnomah County will cause the amount of impervi-

@

Expand public and ptivate programs to
encourage planting, preserving and main-
taining trees and shrubs, controlling invasive
species, and reducing and cooling impervious
areas, including removing regulatory obstacles
and exploring incentives.

ous surfaces to increase, displacing vegetation and habi- (i)~ Acquire, restore and protect natural resources
tat. To maximize the benefits of the natural systems and to promote functional watersheds and for-
protect against losses, efforts should focus on retaining est ecosystems, reduce the urban heat island
the existing canopy, planting large-species trees where effect; improve air and water quality, connect
appropriate and keeping trees healthy. habitats, and contribute to regional health,
' biodiversity, and resiliency.
2030 OBJECTIVE 13. (i) -~ Develop and implement an outreach cam-
Expand the urban forest canopy to cover paign to provide educational resources to
panc y residents about the benefits of trees, watershed
one-third of Portland, anfi at least SQ per- health, and green infrastructure.
cent of total stream and river lengt h in the (iv) - Recognize trees, shrubs, vegetation and
city n:teet.urban water temperature goals natural landscapes as assets of the City and
as an indicator of watershed health. County infrastructure. Advocate for simi-
Currently, the Portland urban forest covers 26 percent lar rlecogrlllmgn b .T_tate ?nd federal agencies.
of Portland and removes 88,000 metric tons of carbon Exg or; the i?.s 1oLlry 0 mapa%mg street trees
dioxide from the atmosphere per year, equal to about one a0 other publiC Lrees as capltal assets.
percent of all local carbon emissions. Should the urban for- ) Clarify CQdCS and policies to maximize the
est’s capacity to sequester carbon dioxide be compromised, preservation of the largest, longest-living trees,
Portland will have to redrice emissions beyond the 80 per- and ensure expansion of the urban forest over
cent goal to compensate. ; time. Encourage tree species and age diversity
' and increase canopy in tree-deficient areas.
Resilient watersheds are 4 key response to-a changing (vi)  Evaluate both green and craditional grey

climate, and water temperdture is a primary indicator of
watershed health. - This plan seeks to reduce urban stream
temperatires so that at least 50 percent of the total stream
and river length in'the city has a 7-day average daily
maxinmm less than 64 degrees F in the tributaries and 68
degrees F for the Willamerte. The City of Portland’s “Grey

alternatives for public infrastructure proj-
ects. Develop final designs that support the
restoration, enhancement; and protection of

Portland’s urban forest and watershed healch.
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ore than 10 percent of total U.S. carbon

emissions result from the food system. “This

figure may dpproach 30 percent when food
importation and agriculture-related deforestation and
soil degradation aré included.® "The total carbon foot-
print of the food system may be larger than passénger
transportation.

Residents of Multnomah County can reduce the
impact of food choices on climate change —and
improve personal, environmental and economic health
— by choosing locally produced and “low-carbon”
foods. By choosing to eat locally, residents bolster the
local economy, heélp preserve the agricuttural land base
and can reduce emissions from transporting food. To
do 50, residents must have increased access to locally
produced food; the skills to grow their ownfood, and
the knowledge to make healthy-conisumption choices:
Objective 15 addresses these needs, while Objective
14 seeks to reduce food-related emissions by focusing
on the consumption of carbon-intensive foods like red
meat or products transported long distances by air.

2030 OBJECTIVE 14.

Reduce consumption of carbon-intensive foods.

From a carbon perspective, not all food is created ezual.
As shown in Figure 18, consumption of red meat (beef
and pork), for example, results in more than twice the

21 European Commission. 2006. Environmental Impact of
Products: Analysis of the Life Cycle Environmental Impacts Related
to the Final Consumption of the EU-25. Technical Report EUR
22284 EN. Spain: European Comission, Joint Research Centre,
Institute of Prospective Technological Studies.

carbon emissions, on a per-calorie basis, of dairy prod-
ucts, almost three times that of chicken, fish, eggs, fruits
and vegetables, and almost eight times the emissions of
cereals and carbohydrates. Red meat production is signifi-
cantly move carbon intensive than other foods because: (a)
the digestive process of cattle produces large amounts of
wethane gas and (b) over 30 calories of inputs are often
needed ro produce one calorie of beef* A/_'/‘{;Jc average
bousehold were to shift the calovies of one day’s meat and
dairy consumption per week to grains and vegetables, the
resulting carbon emissions reductions would e equiva-

lent to driving approximately 10 percent less per year.”

Actions to be completed before 2012

)  Include food choice as a component of the
public engagement campaign (Objective 16)
that inspires the community to live a climate-
friendly lifestyle.

(i) Create City and County partnerships with
healthcare, schools and other organizations
to promote healthy, low-carbon diets.

22 See, for example, Horrigan, Leo, Robert Lawrence and
Polly Walker. “How Sustainable Agriculeure Can Address

the Environmental and Human Healch Harms of Industrial
Agriculture.” Environmental Health Perspectives, May, 2002,
p.448.

23 Weber, Christopher L.and H. Scott Matthews. “Food-Miles
and the Relative Climare Impacts of Food Choices in the United

States.” Environmental Science and Technology, April 16,2008, p.
3513.
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' Scott.

vod-Miles and the Relative Climate Impacts of

Food Choices in the United Stagés” ;. "o
Environmental Science and Techsiology, April 167 2008,

2030 OBJECTIVE 15.
Significantly increase the consumption
of local food. (i)

A county-wide urban food and agriculture ini-
tiative promotes a long-term vision of  city and
county that can grow a significant portion of its food.
A community-based, local food system can reshape )
the community’s relationship to food and provide
substantial environmental, economic, social and
health benefits. A public-private initiative can sig- i)
nificantly increase the amount of home-grown food
and reduce the carbon intensity of the food chain.

Actions to be completed before 2012

() Integrate sustainable food system issues,
and where practical, quantitative goals and
metrics, into planning processes, including
the City’s Portland Plan and the Multnomah
Food Initiative.

(i)  Identify and implement City and County
strategies to encourage local food production
and distribution, including providing incen-
tives and removing regulatory obstacles.

(iify Develop policy and provide programmatic
resources to significantly increase the per-
centage of home-grown and locally sourced
food, including the support of farmers mar-
kets and community supported agticulture;
the use of public and private land and roof-
tops for growing food; promoting fruit and
nut trees as options for the 33,000 yard trees

to be planted as part of the Grey to Green
initiative; and develop or facilitate 1,000 new
community garden plots.

Provide educational opportunities for resi-
dents to gain skills in organic gardening,
fruit production, animal husbandry, food
preservation and cooking, and affordable,
healthy eating.

Multnomah County to'work to reestab:
lish funding to the Oregon State University
Extension Service.

Establish quantitative metrics for consump-
tion of regionally sourced food.

THE PLAN: OBJECTIVES AND ACTIONS
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with climate change.

2030 OBJECTIVE 16.

Motivate all Multnomah County residents
and businesses to change their behavior

in ways that reduce carbon emissions.

A sticcessful comniunity engagement campaign must
tie together existing efforts, develop new initiatives and
Jforge a partnership between government and the commu-
nity. Reaching this objective requires cooperation among
governments, neighborhoods, schools, non-profit organi-

ultnomah County residents and businesses
are an essential part of the solution to the
climate crisis. Over one-third of all carbon
emissions result directly from household energy use
and personal vehicles, while non-industrial businesses
account for another third. Many businesses, civic
organizations, government leaders and citizens have
shown a commitment to addressing climate change
while maintaining high quality of life and a thriving
economy. Forexambple, the increase in green energy
purchases, shown in Figure 19, is one indicator of such
a commitment. To foster and build on this commit-
ment, the City and County will support community-
wide public engagement campaigns to educate, inspire
and offer some of the most cost-effective, healthy
and easy solutions. The campaign will seek to engage
diverse partners and sectors of the community; cre-
ate a shared community vision; goals and progress
indicators of a low-carbon future; connect individuals
and organizations to education, tools and resources;
and celebrate positive changes and successes. A fully
engaged community is the key to success in dealing

@

(i)

(il

(iv)

\Y)

vi)
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zAations, ﬁzz'tf) communities, businesses, civic organizations
and individual community members.

Actions to be completed before 2012

In partnership with businesses, universities,
schools, non-profit organizations, commu-
nity groups, public agencies, and existing
efforts, develop a community-wide public
engagement campaign to promote carbon
emission reductions.

Establish a business leadership council to
catalyze the business community to create a
prosperous low-carbon economy.

Establish and publicize climate action met-
rics by neighborhood, including measures
such as household energy use, vehicle miles
traveled, walkability and bicycle commute
rates.

Partner with the Portland Sustainabilicy
Institute to bring together academia, busi-
nesses and government to foster policy devel-
opient, best practices and collaboration to
address climate change.

Expand opportunities for residents and busi-
ness, especially in historically underserved
areas, to learn how to track and manage
energy use, improve efficiency and adapt to a
changing climate.

Seek funding to support neighborhood and
community groups in the implementation of
carbon-reduction projects and programs.

B
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Between heating, cooling and powering our homes, and driving, Portland residents are responsible for about 50 percent of all local carbon emissions —and that’s without
counting the contribution of all the things we buy. At a national level, the production and distribution of goods amounts to another 38 percent of carbon emissions.

TAKE ACTION TODAY! NEXT STEPS... START PLANNING FOR CHANGE,
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limate change impacts are already evident,
both globally and in Oregon: More impacts
are inevitable. In Oregon, rainstorms and
snowstorms could increase in severity, but less snow
would build up in the mountains; coast towns could
experience more flooding, causing increased damage
to roads, buildings, bridges, and water and sewer sys-
terns; crops and livestock could face warmer tempera-
tures, less water for drinking and irrigation, and drier
soils; and heat waves could increase, causing a rise in
heat-related illnesses and deaths.

Preparing for climate change must be understood
broadly and as an integral component of Portland
and Multnomah County’s Climate Action Plan.
Buildings, for example, must be designed to accom-
modate a changing climate — comfortable in higher
temperatures, for example, and resilient to stronger
storms and other physical impacts of climate change
— while also highly energy efficient. The public
health field must simultaneously help prevent climate
change — for example, by encouraging walking—and
prepare for it, by anticipating changing disease pat-
terns and more intense heat waves, among many other
changes. Natural systems have an equally integral
role. Protecting wetlands, for example, both sequesters
carbon emissions and prepares Portland to handle the
expectéd increase in severe rainstorms.

The City and County must accelerate efforts to
protect and improve watershed health, strengthen
the linkages between public health and climate
change, and comprehensively evaluate the respond to

the community’s vulnerabilities to climate change.
These considerations add to the complexity of pre-
paring for the diverse challenges and opportunities

in the decades ahead——population growth, shifting
demographics and changes in the regional and global
economy. The breadth of these challenges underscores
the need to plan for adaptable and resilient systems
that help the City and County achieve their long-
range goals of environmental and community health,
economic development; equity, affordability and
neighborhood livability.

2030 Objective 17.

Adapt successfully to a changing climate.

Climate change is already affecting Portland and
Multnomab County. To adapt, the region must under-
stand and prepare for change. This work has already
begun. In 2002, for example, the Portland Water
Bureay analyzed potential impacts of climate change
on supply and demand for potable water. At a regional
level, the Oregon Climate Change Research Institute and
University of Washington Climate Impacts Group are
leaders in advanced scientific research on'likely climate
change impacts.
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better

A comprehensive review should be undertaken to

understand the likely impacts of climate change.

Because of the long lead time necessary for some of the
adaptive actions that may be required, it is key that this
review and resulting recommendations take place soon,
and include:

Impact areas such as infrastructure, energy,
economy, transporiation, water, food, stormwater
management, social and health services, public
safety, environment and biodiversity, population
migrations and emergency preparedneﬁ.

Planning arenas that the City or County manages
or for which they set policy.

Co-benefits of preparation efforts.

Actions to be completed before 2012

®

(i)

Prepare an assessment of climate-related vul-
nerabilities, strengths and resiliency of local
food, water and energy supplies, infrastruc-
ture, transportation and freight movement,
floodplains, watershed health, public health,
public safety, social services and emergency
preparedness.

Develop a climate change preparation plan
thar analyzes and prioritizes preparation
actions to manage risks and increase overall
Hexibility and resiliency, assigns responsibil-
ity to appropriate bureaus or departments
and ensures that disproportionate impacts on
vulnerable populations are addressed.

{iv)

\/

(vi)

(vii)

Monitor implementation of climate change
preparation actions and emerging data on
risks. If necessary, revise adaptation plans
more frequently than the three-year revision
cycle for the overall plan.

Protect and restore wetlands, floodplains;
wildlife habitat and corridors to strengthen
the capacity of natural systems to respond
16 more severe weather events, streamflow
changes, and fooding.

Collaborate with Metro and state agencies
to update and ensure continued accuracy
of land hazard mapping and inventories,
including landslide hazards, floodplains and
areas subject to wildfire risk.

Integrate climate adaptation and natural haz-
ard mitigation strategies into major planning
efforts and consider the potential for substan-
tia] numbers of “climate refugees” in contem-
plating future growth scenarios.

When planning public infrastructure invest-
ments and service delivery strategies, con-
sider the physical, social, environmental,
economic, and regulatory impacts of miti-
gating and adapting to climate change. This
may necessitate developing and using fore-
casts and models that account for potential
climate changes and evaluating investment
alternatives based on triple bottom line and’
climate change impacts over the lifespan of
the infrastructure.

THE PLAN: OBJECTIVES AND ACTIONS 57



presents a2 modest opportunity to rediice emissions
directly and an essential obligation to'lead by example.

arbon emissions from Portland and
Multnomah County operations account for
about one percent of total local emissions. This

Just as the City and County must provide enabling
policies, technical assistance, education, incentives
and other support to help the community achieve the
objectives of this Climate Action Plan, the City and

County must also lead the'way in their own operations.

2030 OBJECTIVE 18.

18.' Reduce carbon emissions

from City and County operations
50 percent from 1990 levels.

The City and County own and operate bundreds of

buildings, thousands of streetlights and traffic signals and

several large-scale industrial plants. As public entities,
the City and County can invest in capital projects with

relatively long payback periods and, like all businesses,
need to examine every facet of operations for emission-

reduction opportunities.

Actions to be completed before 2012

@

(i) Convert street lighting, water pumps, water (xi)

Identify funding sources to finance energy-
efficiency upgrades in City and County
facilities.

Require that all new City and County build-

\/

vi)

{vii)

(viii}

{ix)

ings achieve Architecture 2030 performance (x)

targets.

treatment and other energy intensive opera-
tions to more efficient technologies.
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Adoprt and implement green building policies
that include third-party certification of energy,
water and waste conservation strategies.

Purchase or generate 100 percent of all
electricity required for City operations from
renewable sources, with at least 15 percent
from on-site or district renewable energy
sources such as solar and biogas.

Require that local government fleets, regulated

fleets (e.g., taxis and waste/recycling haulers),
and the flects of local government contractors
meet minimum fleet fuel efficiency standards
and use low-carbon fuels.

Buy electric and plug-in hybrid vehicles for
City and County fleets as they become com-
mercially available.

Stop the growth of waste generation and
recover 75 percent of all waste generated in
City and County operations.

As standardized carbon emissions data
becomes publicly available, consider carbon
emissions from the production, transportation,
use and disposal of goods, including food, as a
criterion in City and County purchasing deci-
sions. Where practical, include the sustainable
practices of prospective vendors, contractors
and service providers as evaluation criteria.

Establish video and/or web conferencing capa-
bility in all major City and County facilitiés.

Establish interbureau and interdepartmental
teams to implement the Climate Action Plan
arid report on progress.
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THE GREENHOUSE EFFECT

limate change is driven by the greenhouse effect, a natural phenomenon

essential to life as we know it. Without the greenhouse effect, the Earth

would be permanently icy and inhospitable. Water vapor, carbon dioxide
and other gases in the Earth’s aumosphere act like a blanket over the Earth, absorb-
ing sorne of the heat from the sunlight-warmed surface of the Earth instead of
allowing it to escape into space (see graphic on page 48). Increasing the amount of
these gases, called carbon emissions, in the atmosphere essentially makes the blan-
ket thicker — and warmer. This warming is accompanied by changes in precipita-
tion patterns, increased frequency and intensity of storms, wildfires, droughts and
floods, rising sea level, changes in water quality and substantial changes in habitats,
including the range of pests and diseases.

CARBON DIOXIDE AND OTHER
CARBON EMISSIONS

Fossil fuels such as coal, gasoline, diesel, fuel oil and natural gas are made of
carbon that has been stored underground for millions of years. Burning fossil fuels
to generate electricity, manufacture goods, grow food, heat our homes and power
our vehicles transforms this stored carbon into the gas carbon dioxide, which is
then released into the atmosphere. Changing patterns of land use and land cover,
primarily the burning and destroying of forests and the conversion of wildlands to
farmland or housing, also release carbon dioxide from carbon stored in plant matter
and soil. Further, by reducing the number of trees and plants that otherwise would
remove carbon dioxide from the atmosphere through photosynthesis, such land use
changes reduce the planet’s capacity to absorb carbon dioxide. As a result of these
activities, global atmospheric concentrations of carbon dioxide have increased by
more than 30 percent over the past 150 years.

Carbon dioxide comprises almost 85 percent of U.S. carbon emissions, but it is
not the only greenhouse gas of concern. Methane, nitrous oxide and halocarbons
are also increasing in the atmosphere as a direct result of human activities. Methane
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emissions, which account for eight percent of U.S. emissions, result primarily from
raising livestock and waste disposal in landfills, where putrescible — rotting —
waste generates methane. Soil management practices and application of fertilizers
are the principal cause of nitrous oxide cmissions, which represents five percent of
U.S. emissions. Halocarbons, which include chlorofuorocarbons, hydrochlorofluo-
rocarbons and perfluorocarbons, are synthetic gases produced during industrial
processes such as cement manufacturing and aluminum smelting. These carbon
emissions, though a smaller percentage of total emissions, all exert a more power-
ful greenhouse effect than carbon dioxide. {See “Units of Measurement for Carbon
Emissions” in Appendix 3 for more information.) Reducing emissions of these gases
is thus a critical component of climate protection.

SCIENTIFIC AUTHORITY

The United Nations Environment Programme and the World Meteorological
Organization established the Intergovernmental Panel on Climate Change (IPCC)
in 1988. The IPCC remains the primary authority on global climate change, receiv-
ing the 2007 Nobel Peace Prize for its work in the field.

The latest IPCC reporrt, released in 2007, concludes that:!

& Human activity has increased armospheric concentrations of carbon dioxide,
methane and nitrous oxide to levels not seen in the past 650,000 years.

® There is over 90 percent certainty that most of the warming of the climate is
due to human activity.

® Humans have set in motion 2 warming of the climate and rising of sea levels
that will continue for centuries, but the amount of warming and sea level rise
will be determined by human activity in the coming years.

® To minimize the extent of climate change, global carbon emissions must peak
no later than 2015 and decline 50 to 85 percent from 2000 levels by 2050.

In January of 2008, the IPCC Chair, Rajendra Pachauri, suggested that the

world had just seven years to stabilize carbon emissions.?

1 Intergovernmental Panel on Climate Change. Climate Change 2007: Synthesis Report.

2 Pachauri, Rajendra K. “How Would Climate Change Influence Society in the 21st Century?”
Lecture delivered at Massachusetrs Institute of Technology, January 29, 2008.

IMPACTS

Portland, Multnomah County and the entire Pacific Northwest will feel the
impacts of global climate broadly and deeply. Since 1900, the average tempera-
ture in the Pacific Northwest has increased by 1.5 degrees Fahrenheir. In the next
century, the warming is expected to accelerate and increase at least three times as
quickly.? In the last century, glaciers on Mt. Hood shrank by more than one-third.*
Melting ice on this iconic mountain, while one of the more visible impacts of cli-
mate change, will not impact Portlander’s daily lives in the way that will other, less
immediately apparent changes.

The Pacific Northwest will experience more warming in summer, and nights will
cool off less than they do today. Increased urbanization and population growth,
with their related roads and rooftops, will exacerbate the urban heat island effect,
increasing local temperatures even more. Winters will likely be wetter and summers
drier. As shown in Figure 19, these changes, coupled with higher temperatures, will
likely mean higher river flows in the spring, when water is already abundant, and
lower flows in the summer, when surface water is badly needed for drinking, irriga-
tion, hydropower and salmon.

The region’s landscapes are at risk. Forests, a cornerstone of the economy and
environment, are particularly vulnerable. Drought, fire, pests and disease are likely
to increase. Oregon’s beaches are threatened by rising sea levels, stronger storms and
increased coastal flooding anid erosion.

3 University of Washington Climare Impacts Group, htep://cseswashington:edu/cig/pnwe/ce.sheml,

4 Jackson, K. M. and A. G. Fountain. “Spatial and morphological change on Eliot Glacier, Mount
Hood, Oregon ', USA.” Annals of Glaciology, 46, 222-226.

APPENDIX 1: CLIMATE CHANGE OVERVIEW
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Climate change also poses a significant challenge to public health. Rising tem-
peratures may be accompanied by increased incidents of diseases such as cholera and
weather-related mortalities. Rising temperatures are a specific concern for seniors, who
are particularly vulnerable to heat stroke — especially in this region, where most homes
do not have air conditioning. Additionally, mental health problems such as anxiety and
post-traumatic stress syndrome may increase to the extent that people migrate from
increasingly inhospitable climates to the temperate Northwest.

This summary is by no means an exhaustive survey of potential climate impacts.
Additional information can be found at the following:

B ntergovernmental Panel on Climate change (IPCC) — www.ipce.ch
® U.S. Climate Change Science Program — www.climatescience.gov

® Oregon Climate Change Research Institute —
oregonstate.edu/groups/geco/pages/OCCRLheml

® University of Oregon Climate Leadership Initiative — climlead.uoregon.edu

® State of Oregon Climate Change Portal —
www.oregon.gov/ENERGY/GBLWRM/Portal.sheml

m University of Washington Climate Impacts Group — cses.washington.edu/cig

FIGURE 20
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APPENDIX 2

he objectives in this plan that can be measured quantitatively rely on a set

of assumptions about population growth, technological improvements and

actions by governments other than the City of Portland and Multnomah
County. To the extent actual population growth, technology advances or state and
federal policies differ from the assumptions underlying this analysis, Portland and
Multnomah County may need to pursue objectives that are more or less aggressive
than those contained in this plan:

‘The interplay of assumptions can be complex. For example, the State of Oregon
has adopred a strong renewable energy standard (RES) for electricity, requiring that
25 percent of all electricity sold in Oregon after 2025 be generated by new renew-
able resources. However, the RES alone will not result in a 25 percent reduction in
carbon emissions because Multnomah County’s population is projected to grow by
30 percent from current numbers by 2025. As a result, if each person consumes the
same amount of electricity in 2025 as he or she does today, Multnomah County
will consume 30 percent more electricity. Total carbon emissions from electricity
will therefore remain virtually unchanged from current levels. Thus the RES, by
itself, will help slow growth in electricity emissions but will not achieve the needed
emissions reductions.

Similar analyses of policies addressing building energy use and transportation
fuels make clear that an 80 percent emissions reduction will not result merely from
the currently anticipated technology advances and federal and state regulations.

The City of Portland and Multnomah County must therefore act — building
on and exceeding national, regional or state efforts = to achieve the 2050 goal.
In planning for local climate protection, however, this plan assumes that certain
actions will take place at the national, regional and state levels, and that these
actions will help Portland and Multnomah County achieve the 2050 goal. These
assumptions focus on the categories of Land Use and Mobility and Buildings and
Energy.
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Key assumptions related to Urban Form and Mobility:

® Automakers will meet the federal requirement that the corporate average fuel
efficiency (CAFE) achieve 35 miles per gallon by 2016.

®  The federal government will raise CAFE standards to 55 miles per gallon
before 2050.

® As aresult of the commercial availability of advanced, low-carbon fuels, by
2030 transportation fuels will generate 10 percent fewer lifecycle carbon
emissions than today’s fuels. By 2050, they will generate 25 percent fewer
emissions.

B Electric vehicles will account for 10 percent of all miles driven by 2030 and
25 percent of all miles driven by 2050.

Key assumptions related to Buildings and Energy include:

B Electric utilities will meet Oregon’s requirement to acquire 25 percent of their
electricity from new renewable sources by 2025.

®_ By 2050, technological advances will reduce the amount of electricity lost
during transmission by one-fourth.

B Coal-fired power plants serving the Pacific Northwest do not employ carbon
capture and sequestration technologies.

Finally, assumptions about population growth do not account for the possibility
of “climate refugees.” A climate refugee is a person displaced from his or her home
as a result of an environmental event that has been brought on by climate change.
Alchough some believe that many climate refugees will settle in the relatively water-
rich and temperate climate of Pacific Northwest, it is difficult to estimate the exterit
to which this will change population growth in Multnomah County.

64 CITY OF PORTLAND AND MULTNOMAH COUNTY




ortland and Multnomah County gather data on carbon emissions to inform

policy and programmatic decisions and to monitor overall progress toward

emission goals. In general, the methodology follows guidelines developed
by ICLEI — Local Governments for Sustainability and uses the Clean Air and
Climate Protection software developed jointly by ICLEI and STAPPA/ALAPCO.
The inventory presented here is not intended to account for or assert ownership of
emissions or emissions reductions, but rather to serve as an aggregate indicator of
emissions trends. As best practices for community emissions inventories evolve,
Portland and Multnomah County expect to participate in these discussions and
strive to apply the most credible methodology possible given the available data.

WHAT’S IN
The Multnomah County inventory includes emissions associated with:
Electricity
Natural gas

Fuel oil (distillate and residual)

]

n

]

B Propane
® Gasoline

M Diesel

® Solid waste disposal

These sources are discussed in further detail below.

WHAT’S OUT

Significant categories of emissions not included in the inventory are:

® Industrial processes other than energy use. Examples of this type of emis-
sion include perfluorocarbons emitted from aluminum smelting and during
the semiconductor manufacturing process. Currently, available information
does not permit accurate measurement of emissions from industrial processes,
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though this-will change as Oregon Department of Environmental Quality
regulations requiring réporting of carbon emissions take effect.

The agriculture sector, other than emissions from energy use. Examples of this
type of emission include carbon emissions from soil as a result of crop and
land management practices, methane emissions from livestock and manure
and nitrous oxide emissions resulting from application of nitrogen fertilizer.
Because Multnomah County contains only a small amount of farmland and
no large-scale agricultural operations, local carbon emissions from agricul-
ture do not comprise a material portion of Multnomah County’s total carbon
emissions inventory.

Sequestration by the urban forest and other biological processes. Portland
Parks and Recreation estimates that Portland’s urban forest currently seques-
ters 88,000 metric tons of CO, annually. Because historical sequestration
information is not available, however, forestry is not included in the emissions
inventory.

Airplane, locomotive and shipping fuel. Fuel use from Portland International
Airport is gathered as part of the annual data collection process for review, but,
as recommended by ICLE], it is not included in the inventory presented here.

Emissions arising from the production of goods consumed in Multnomah
County but manufactured elsewhere. For example, the process of produc-

ing cement is both energy-intensive and results in direct emissions of carbon
dioxide, but the emissions inventory does not attempt to estimate the amount
of cement used in Multnomah County and assign upstream carbon emissions.
The same is true for all other goods brought into Multnomah County.

Offsets. As noted above, the'inventory of carbon emissions is intended to
monitor emission trends to inform Portland and Multnomah County policy
decisions. The data are not an accounting of emissions and do not represent
any claim of ownership. A case in point is work conducted by The Climate
Trust to implement two carbon emission reduction projects with the City

of Portland. For the first, the City of Portland has worked with owners of
multifamily properties throughout Oregon, including Multnomah County, to
improve the energy efficiency of their buildings. For the second, the Portland
Bureau of Transportation optimized traffic signals to improve traffic flow
and reduce idling time. In exchange for funding assistance, The Climate
Trust took legal title to the resulting carbon offscts. These two projects in
Multnomah Courity achieved reductions of about 20,000 metric tons in
2008, generating offsets now owned by The Climate Trust. At the same time,
many businesses, organizations and residents in Multnomah County have
purchased offsets from other offset providers. No data are available at this
time as to the volume of such offsets.
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Units of Measurement for Carbon Emissions

The greenhouse gas inventory reports emissions in metric tons of carbon dioxide
equivalent. Each greenhouse gas — chiefly carbon dioxide, methane, nitrous oxide,
sulfur hexafluoride, hydrofluorocarbons and perfluorocarbons — contributes to the
greenhouse effect, but each of these gases has a different global warming potential
(*GWP”). The GWP of a given gas is expressed as 2 measurement of how much car-
bon dioxide would be needed to have the same impact on global warming as a given
gas over a period of time. For example, the 100-year GWP of methane is 23, which
means that one ton of methane in the atmosphere would have the same impact on
global warming over a 100-year period as 23 tons of carbon dioxide over the same
period. For purposes of the calculations in the inventory, all carbon emissions are
expressed in terms of the number of tons of carbon dioxide that would have an
equivalent GWP over a 100-year period. These units are referred to as CO -e ot
CO,-equivalents. )

ELECTRICITY GENERATION

Electricity is distributed to customers in Multnomah County by Portland
General Electric (PGE) and Pacific Power (PP). Both PGE and PP provide data on
the number of kilowatt-hours (kWh) sold to their distribution customers in each
of three sectors: residential, commercial and industrial. Because these total num-
bers include sales of “green power” (i.e., power generated from sources that do not
emit carbon emissions) to customers who have elected to purchase such power,
these numbers are adjusted to determine how many kWh were sold to customers in
Multnomah County from the utilities’ standard sources.

Both PGE and PP provide data on the kWh of green power sold to customers in
Oregon. To estimate the kWh of green power sold in Multnomah County, the KWh
of green power sold in Oregon is multiplied by the percentage of the utility’s sales
that are to customers in Multnomah County.

kWh sales to customers in

KWh of green power Multnomah Co. Estimated
sold in Oregon Toral KWh s2les 10 0 =  kWhof green power
otal kWh sales to Uregon sold in Multnomah Co.

customers

"The product of this calculation, the kWh of green power sold in Multnomah
County, is subtracted from the total sales of kWh sold in Multnomah County to deter-
mine the total kWh sold in Multnomah County from the utilities” standard sources.

v Py
Total kWhsold in Estimated kWh of green power kWh from stan@d
. sources sold in
Multnomah Co. sold in Multnomah Co.
Multnomah Co.



To calculate the carbon emissions from grid power (i.c., everything except the ereen

grid p ything excep g
power purchased voluntarily by customers), the inventory uses emission factors
provided by ICLEI for the Northwest Power Pool of the Western Electricity Coor-
dinating Council.

Natural Gas

NW Natural, the sole natural gas utilicy for Multnomah County, provides data
on the total therms used in the county by the residential, commercial and industrial
sectors. The carbon emissions attributable to natural gas usage are calculated by
multiplying the total number of therms by the conversion factor provided by ICLEI
for converting therms to CO,-e. In 2008 N'W Natural began offering customers
the ability to obtam carbon-neutral natural gas through the purchase of offsets,
eventually in connection with the use of digesters to capture methane from decom-
posing cow manure. In the future, the data on total therms will be adjusted to take
into account the carbon-neutral nature of some sales, as is done with electricity
generation.

Fuel Oil, Propane and Kerosene

Fuel oil data are taken from the U.S. Energy Information Administration’s
“Annual Fuel Oil and Kerosene Sales Report” contained in the Petroleum Supply
Annual (EIA Report), which publishes data on the sales in Oregon of heating oil,
propane and kerosene. Figures are broken down in the three residential, commercial
and industrial customer classes. In the absence of more specific information about
usage in Multnomah County, the inventory assigns the county a share based on the
percent of Oregon’s population living in Multnomah County.

Gallons of oil sold to Population of Multnomah Co. Estimated gallons of
. 0 - = oil sold to customers
customers in Oregon Population of Oregon in Multnomah Co.

ICLEI provides conversion factors for carbon emissions associated wich each
of these heating fuels. The carbon emissions from these fuels attributable to
Multnomah County are calculated by multiplying the total amount of each fuel by
the applicable conversion facror.

*Total Energy (electricity, fuel oil, natural gas, propane)

RESIDENTIAL AND COMMERCIAL BUILDING ENERGY CONSUMPTION

Green
Total Electricity | Electricity Natural Gas Total Energy’
{kWh) (% of Total) (Therms) (MMBTU)
RESIDENTIAL
1990 2,648,501,220 0.0% 70,186,733 18,338,158
1995 2,656,288,808 0.0% 80,271,983 19,054,707
2000 2,787,706,505 0.0% 100,653,199 21,402,034
2001 2,706,881,610 0.1% 100,301,898 21,171,803
2002 2,667,299,058 09% 100,208,767 20,968,866
2003 2,654,243,780 25% 95,373,320 20,392,089
2004 2,706,910,320 35% 95,772,992 20,030,176
2005 2,700,637,203 4.6% 95,492 494 20,095,644
2006 2,805,336,350 5.6% 99,318,246 20,713,773
2007 2,830,542,171 8.1% 103,687,027 21,112,796
2008 2,886,400,428 9.5% 108,402,645 21,770,650
COMMERCIAL
1990 2,968,831,041 0.0% 70,781,264 19,091,605
1995 3,398,180,036 0.0% 74,707,710 20,553,520
2000 3,834,588,942 0.0% 80,756,988 22,526,616
2001 3,748,552,802 0.0% 79,310,694 22,352,396
2002 3,644,283,201 0.2% 76,871,980 21,549,602
2003 3,684,594,873 04% 72,230,103 20,615,670
2004 3,768,353,073 0.6% 74,621,018 21,130,492
2005 3,766,481,231 0.8% 74,824,308 21,116,598
2006 3,872,932,825 1.0% 79,275,728 21,826,754
2007 3,902,256,393 1.6% 82,156,842 22,168,797
2008 3,880,015,005 1.8% 84,383,842 22,320,222
INDUSTRIAL
1990 2,001,811,581 87315,289 17,549,032
1995 2,396,895,913 99,871,589 19,980,751
2000 2,735,383,151 91,260,620 20,301,573
2001 2,571,484,196 82,047,847 18,752,243
2002 2,214,752.762 78,007,041 17,142,971
2003 2,035,540,602 77,590,865 15,794,690
2004 1,917,708,393 82,116,292 16,040,233
2005 1,915,076,497 81,965,777 15,621,116
2006 1,953,8604,313 85,024,278 16,353,657
2007 1,895,563,159 82,986,391 15,755,364
2008 1,806,384,990 79,982,277 15,328,720
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TRANSPORTATION

Gasoline

Emissions from gasoline are calculated based on the number of gallons of gaso-
line sold in Multnomah County. The State of Oregon, which collects a county gas
tax on behalf of Multnomah County, issues quarterly reports detailing the total
gallons of gasoline sold in the county. Gasoline sales provide an imperfect mea-
sure, since clearly some people who drive in Multnomah County purchase gasoline
outside of the county while others purchase it in the county but drive elsewhere. An
alternarive way of estimating fuel usage is described below, but the emissions figures
used in the Portland and Multnomah County inventory are based on the sales data.

Diesel and Other Transportation Fuel

The EIA Report contains data for the sales in Oregon of diesel fuel and certain
other transportation fuels used for rail, shipping, on-highway use, milicary uses
and off-highway use. The Port of Portland, which operates Portland International
Airport (PDX), the major airport in Multnomah County, provides data for the total
amount of jet fuel used at PDX. As noted above, because of the interstate and inter-
national character of air, rail and shipping, ICLEI recommends not attributing fuel
used by these modes to a given locality, and the inventory excludes these.

The inventory allocates to Multnomah County a share of Oregon’s total sales of
diesel for on-highway and construction use according to population. Off-highway
distillate fuel is divided into two categories, construction and other. A share of the
fuel used for construction is assigned to Multnomah County based on the county
share of the state’s population. The distillate fuel sold for other uses is mostly used
for agricultural equipment. Multnomah County, with 10,017 acres dedicated
to agriculture, contains 0.3% of the 2,935,164 total acres of agricultural land in
Oregon.! Because Multnomah County does not account for a material amount of
the distillate fuel used for agriculture equipment, the inventory does not include
distillate fuel sold for other uses in Oregon.

An Alternative for Gasoline and Diesel: Vehicle Miles Traveled

Many communities rely on vehicle miles traveled data to estimate transportation
fuel use. This provides an alternative method of estimating emissions from gasoline
and diesel for Multnomah County. Metro, the government for the approximately
three-county region that includes Portland and Multnomah County, mainzains
a model of vehicle miles traveled for the Portland metropolitan region. A share
of the VMT could be assigned to Multnomah County based on population or a

1 2006 Oregon County and State Agriculture Estimates, Oregon State University, updated as of May,
2007.

CITY OF PORTLAND AND MULTNOMAH COUNTY

combination of population and commercial activity ro account for business VMT.
Reliable local estimates of vehicle fuel efficiency are not available, however, and we
are reluctant to apply national figures for fleet fuel efficiency, which may not reflect
local traflic patterns, congestion and vehicle characteristics. Because the Metro
VMT dara are region-wide, they may also not accurately capture trends in transpor-
tation fuel use in Multomah County alone, since Multnomah County is signifi-
cantly more compact and offers more transportation options than the region as a
whole.

In short, calculations of carbon emissions based on VMT rely on difficult
assumptions, such as the composition of vehicles on the road using a certain type
of fuel or the average fuel efficiency for all vehicles in a region. For this reason, the

inventory calculates emissions based on the fuel sales methodology rather than the
VMT methodology.

Estimated On-Highway
and Construction
Gasoline Sales Diesel Use in

in Multnomah County Multnomah County

(Thousands of Gallons) {Thousand Gallons)
1990 243,345 68,807
1995 259,713 70,495
2000 249,147 82,819
2001 252,678 79,964
2002 265,264 88,119
2003 201,104 85,698
2004 245,281 98,145
2005 238,066 99,557
2006 246,505 100,972
2007 251,519 104,928
2008 237,402 105,694
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SOLID WASTE DISPOSAL

Metro operates the solid waste transfer stations serving Multnomah County and
provides data on the total tonnage of materials landfilled each year from the Metro
region. The inventory assigns a share of the total tonnage to Multnomah County
based on the percent of Metro population that is in Multnomah County. The
Oregon Department of Environmental Quality (DEQ) conducts studies to deter-
mine the composition of waste in Oregon landfills. Thus, it is possible to estimate
the composition of waste buried in landfills that are artributable to Multnomah
County.

Total tonnage sent o Population of Multnomah Co. Total landfill tonnage
Metro landfills X - = Attributable to
A Population of Metro Multnomah Co.
Total landfill tonnage % of waste in Oregon landfills SZ?;?EF iﬁiﬁiﬁ?{;
attributable to X that is attributable to a = attributable to S
Multnomah Co. certain type of material
’ Multnomah Co.

As materials in landfills decompose, they produce methane. Some landfills
capture methane gas and flare it, converting it to carbon dioxide and water vapor.
For each landfill that receives waste from Metro, DEQ provides an estimate of the
percentage of methane captured. Using ICLEI's Clean Air and Climate Protection
software, and based on the Metro tonnage data, DEQ waste composition studies
and estimates of methane recapture rates, the inventory estimates the total amount
of methane generated at landfills that is released into the atmosphere.

Methane emissions from landfills, as tracked in this inventory, differ from the
carbon emissions from energy consumption in a significant respect. All emis-
sions from energy use occur at the same time as the energy is consumed. Methane
emissions from landfilled solid waste, on the other hand; can occur over a period
of many years because conditions (e.g., heat, presence of oxygen, moisture, etc.)
among landfills differ, as do the conditions in different parts of a single landfill, and
because different materials decompose, and thus emit methane, at different rates.
As a result, the methane emissions from a landfill in a given year result from waste
disposed at that landfill over a number of prior years. Similarly, landfill emissions
reflected in the inventory for a given year will not occur over that year but instead
will take place over the course of the subsequent years. Landfill emissions included
in the inventory reflect the cumulative future methane emissions that can be
expected from waste disposed in a given year. They are not intended to represent the
amount of actual methane emissions from landfills in that year.

APPENDIX 3: EMISSIONS INVENTORY METHODOLOGY
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