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1. PROBLEM STATEMENT

The City of Arcata has not met its greenhouse gas reduction targets, as outlined in the
Community Greenhouse Gas Reduction Plan; we are assessing the plan to determine why goals
weren't met and to develop recommendations for the City of Arcata to assist in future emission
reductions.

II. GOAL AND OBJECTIVES

Goal
Tdentify why Arcata didn't meet their initial emission reduction targets and make
suggestions to promote the city's ability to meet future reduction plans.
Objectives

» Determine why certain areas of the city's emission reduction plan were successful
and why others were not.

» Develop a plan that:

(1) addresses energy uses
(2) considers funding sources for programs
(3) could be used to reduce greenhouse gas emissions

I1I. PROBLEM BACKGROUND

The City of Arcata prepared a Community Greenhouse Gas Reduction Plan in the year 2000 with
the goal of reducing greenhouse gas emission rates 20% by 2010; the results show there has
actually been an increase in emissions (City of Arcata). Arcata joined the International Council
on Local Environmental Initiatives (ICLEI) Cities for Climate Protection (CCP) in 2000, which
prompted the city to create a plan to reduce emissions. They conducted a baseline emissions
inventory, updated in 2006, and established an emissions reductions target (City of Arcata). An
action plan was developed, but implementation of the action plan has been a challenge for the
small town. Arcata faces environmental, economic, legal and social/political barriers to
implementing programs that will significantly reduce greenhouse gases to meet their stated goal.
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A. Biophysieal Environment

A recent report published by the Intergovernmental Panel on Climate Change or IPCC has shown
that the average temperature of our planet was approximately 14 degrees Celsius in 1905. By
2005, Earth's average temperature had increased by 0.55 degrees. The rise in temperature cannot
be attributed to solely any natural phenomenon like organic methane, volcanic venting, solar
flares, or the decay of biomass. Human activities, such as the combustion of fossil fuels,
contributes significantly to Global Climate Change (IPCC report overview).

The increase in greenhouse gasses has alrcady affected our environment. Climate change
has lead to a 75% increase in category four and five hurricanes and a three millimeter increase
per year in sea level (IPCC report overview). Hurricane disasters are only one small aspect to
consider when examining the far reaching impacts climate change may have on our world. The
Environmental Protection Agency (EPA) concludes that a 1-3 degree Celsius increase in
temperature could have the following environmental consequences; increase in salt water
intrusion that could destroy fresh water supplies; rise in storm frequency and intensity causing
faster erosion rates (EPA); a potential for ocean acidity levels to increase to levels that triggers
extinction of keystone species, causing further fallout in major fisheries (NOAA); the melting of
Arctic glaciers and ice caps, which are already rapidly disappearing, is theorized to slow or shift
ocean currents, such occurrance would have grave effects on the earth’s temperature and could
plunge northern latitudinal countries in Europe into a new ice age (National Geographic).

B. Economice

Extracting cnergy-rich oil damages the earth's environment, yet the economic benefits that result
from drilling, refining, distributing and selling oil are great. The electricity we depend on as a
nation emits high levels of greenhouse gasses. Approximately 50% of our nation's electrical
power comes from coal power plants, the most CO0, intense form of power gencration. A
significant portion of our power also comes from natural gas, which is a major source in the
generation of greenhouse gases Methane (CH4) and Carbon Dioxide (CO0,). In 2006, an Energy
Information Administration report indicated that 86% of the world’s primary energy comes from
fossil fuels (Petroleum 36%, Coal 27%, and Natural Gas 23%). We are economically dependent
on the established infrastructure, which runs almost exclusively on fossil fuels,

The Energy Information Administration splits American greenhouse gas emissions into
the following categories: power stations (21.3%), industrial processes (16.8%), transportation
fuels (14%), agricultural bi-products (12.5%), fossil fuel retrieval (11.3%), residential and
commercial (10.3%), land use and biomass burning (10%), and waste disposal and treatment
(3.4%). These emission sources are the backbone of our economy and enable our way of life. To
stop anthropogenic emissions completely today would cause modern life to screech to a halt. So,
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for the most part, emissions brought on by the modern world go unchecked. In spite of our
tremendous dependency on fossil fuels, some policy makers have proposed a carbon tax, a tax by
which the negative externalities of greenhouse gas emissions are internalized into the economy.

Professor Steve Hackett, of Humboldt State University, suggests taxing people and
industries for their emissions, and he is not alone in this suggestion. Early calculations done by
Richard Tol (Energy Policy, 2005), show that the mean external cost for anthropogenic
greenhouse gas emissions is $50 per ton of carbon. Once in the Atmosphere, 1ton of Carbon
amounts to 3.67 tons of C02. So, the appropriate external cost (tax) would be $183.50/tC02
emitted. Further, these rates can be broken down into tons/gallon of gasoline, which amounts to
$0.485/gallon of gasoline. Monies generated from taxation could be used to further invest in
development of rencwable energy, energy efficiency, better filtration devices, and other potential
solutions to the greenhouse gas problem. This would make the federal government the proprietor
of our air, and enable economically viable solutions to curbing greenhouse gas emissions.

Clearly, our economy is currently dependent on actions that result in the production of
greenhouse gas and their emissions. Our infrastructure is designed to create energy using fossil
fuels, and our economy depends on it. New, clean means of energy procurement are often
inefficient and costly; thus, taxation and government subsidies are necessary to further the
development of new technologies. Sadly, without major legislation to effectuate a transition
away from fossil fuel dependency, our economy demands continued greenhouse gas emissions.

C. History in Humboldt County:

Humboldt County has had a long history of environmentally un-friendly energy use. In recent
years there has been more of a focus on renewable encrgy use in certain sections of the

county. Since 1853 Humboldt County has been intensively harvesting its natural resources such
as wood, gold, and fish just as the first settlers landed at Trinidad bay did. Although gold was
not discovered in large quantities in Humboldt County, Eureka and many other coastal towns
within the county played key roles in staging areas for the gold fields in the Trinity Mountains.
(www.humboldthistory.org)

With the implementation of the Global Warming solution act of 2006 or "AB-32",
Humboldt County will have to unify its efforts to meet the standards of greenhouse gas g
emissions to 1990 levels. Currently that requires a roughly 25% decrease from today’s emission
rates. The addition of groups such as Redwood Coast Energy Authority (RCEA) and North
Coast Unified Air focus on energy Use in the county, Green wheels a sustainable transportation
group and others has shed some light on the problem at hand by trying to educate the public on
alternatives to more energy consuming practices. Currently Humboldt County has taken some
initiatives to further their plan of reducing green house gases (GHG). Joining the International

e e
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Council for local Environmental Initiatives (ICLEI), has given Humboldt county a specific
protocol to follow to allow for further mapping of their carbon foot print and implementation
strategies on how to change the current trajectory.

D. Legal

The City of Arcata must make calculated legal decisions when they decide on what programs to
implement in order to reduce greenhouse gases. There are legally binding programs the city can
use, but they must be backed by legal authority. Compared to State and Federal Government,
local governments are limited to strategies that change individual behavior and affect individual
actions, rather than broad programs that target emission sources. For example, the city cannot
ban the sal&inefficient automobiles, but they can raise parking fees within the city to curb
driving. The Federal government has the power and authority to pass broad environmental laws,
as was done in the 1970s. These laws can be categorized as narrow issue laws, such as the Clean
Air Act, information based regulation, such as NEPA, disclosure laws,such as community right
to know laws, standard setting laws, such as the Toxic Substances Control Act, market enlisting
laws, such as cap and trade, technology enforcing laws and road block strategies. Federal
agencies have the authority, delegated from congress, to make legally binding rules and
regulations to ensure that the purposes of the laws will be met. Typically, the Federal
Government determines goals and Federal Agencies along with state and local governments,
work together to implement, monitor and enforce new laws. (Kubasek)

There are several strategies that small municipalities like Arcata can use to accomplish
their goals. Arcata can provide incentive based strategies that enable citizens to make energy
efficient improvements, provided that the city has the political will to allocate funding to such
endeavors. Arcata can also perform public outreach and implement demonstration programs to
educate the public on its goals and strategies to reduce greenhouse gases. Outreach also requires
funding, but much less than incentive programs. Arcata can implement new policies, but this
would require CEQA compliance. Arcata would have to ensure that they have the resources to
go through the CEQA process. Arcata can implement mandatory restrictive ordinances and
codes on new buildings as well as old ones. This would likely have political backlash if legally
binding, but the programs can be implemented with only voluntary compliance. Finally, Arcata
could raise taxes and fees to provide funding for greenhouse reduction programs and discourage
polluting behaviors. New taxes can only be passed through a ballot initiative; however fees can
be raised by city council without a public vote. Ideally, a small municipality like Arcata would
seck strategies that require little funding, have little political backlash, and encourage good
behavior.

s e e e s e b b S e s R e S e S M e e i
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E. Socio-Political

[

The Community Greenhouse Gas Reduction Plan was passed in 2000, six years before Congi'css
passed Assembly Bill No, 32. This demonstrates Arcata’s political will to set progressive
gfeenhouse gas standards and the social support to get them passed. Yet we are seeing that the
city has not met its goals, in fact emissions are rising overall, and this is caused by a variety of
reasons that must be further examined. The city has limited avenues to affect broad social change;
this is due to its narrow scope of authority, the social backlash that would result from more
regulations, and the relative lack of funding or expertise. The only substantial decrease in
emissions was a result of PG&E’s decision to provide a cleaner grid-mix. The city is subject to
the whims of their energy providers. Secondly, the city failed to effectively implement the
recommendations outlined in the Reduction Plan. Policy makers on the city level must walk a
thin line between discouraging economic development and environmentally responsible policies.
Although it is apparent by the widespread use of bikes, successful recycling program, and other
public indicators that a majority of the population is sympathetic to the city’s goal of reducing
greenhouse gas emissions, there is just as much opposition to the types of reform that would
bring about tangible reductions.

Ultimately the City of Arcata did not meet its goals for lack of implementation strategies.
The recommendations outlined in the Community Greenhouse Gas Reduction Plan are adequate.
The City struggles to reach its goals due to lack of resources for proper implementation, funding
and otherwise; the City’s limited power in making mandatory requirements; as well as the global
scale of Global Climate Change. 5 entea Ce

F. Success Storics: Case studies Corvallis and Portland

Corvallis:

The city of Corvallis, Oregon successfully crafted and implemented an energy usage reduction
plan. Corvallis Oregon currently is the largest purchaser of renewable energy in the

country. Presently Corvallis purchases enough green energy to power 9000 homes or
100,418,950 KWh, 13 % of their total energy consumption. Oregon State University is the
largest purchaser in Corvallis making up 66% of all green energy purchased. Corvallis stands as
a role model for other towns in America. "@mderstandiug of the greater problem that exists
in the world should be the standard we all must follow.

Corvallis has successfully reduced energy consumption and emissions in all sectors
including residential. Their goal was to reduce per-capita energy consumption 50% by 2020, and
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much of this was to take place in the residential sector. City officials attribute success in the
residential sector to having citizen volunteers who arrange energy audits agghfor 100% of homes
and businesses. During energy audits, Volunteers serve as partners/advisors, assist in
implementing audit suggestions, assist in contractor selection, carry out technical advising for
self —installers, and writing grant proposals or setting up tax credit paperwork.( Corvallis
Sustainability Coalition)

Corvallis had a specific target to get funding for improved energy efficiencies iftl and 10
homes and 50 businesses. Considering Corvallis is a small town, making 50 businesses more
energy efficient is having a significant effect. The home energy reviews are free and participants
learn how to use less energy, save money, create a more comfortable living environment. Those
who partake receive free CFL’s, info on solar, efficient faucet aerators, and shower heads.
(EPA.gov)

Portland:
Portland Oregon has successfully lowered their greenhouse gas emissions to below 1990 levels
by implementation of strategies across all sectors of greenhouse gas emissions. Successsful

strategies include:

« Energy-efficiency initiatives will reduce emissions by decreasing energy use in

d/&/(ﬂ < residential, commercial, industrial, and government buildings and facilities by 10

S
/(\;;\ A

percent

( « Transportation reductions will be achieved by reducing per capita vehicle miles traveled
to 10 percent below 1995 levels by 2010 and by improving the average fuel efficiency of

vehicles in Multnomah County from 18.5 to 26 mpg.

/3

Reducing solid waste and improving recycling and recovery rates and practices will le
reduce methane emissions from landfills and the energy required in manufacturing

T processes.
(7 yfvf o Promoting expanded and improved forestry and seeking other carbon offsets will acquire

just over 0.3 million metric tons of emission reductions.
o Providing policy, rescarch, and community-wide education will enhance all of these
efforts.
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IV. WEIGHING ALTERNATIVES

A. Transportation
B. Green Power

C. Residential and Commercial

A. Transportation:

The transportation sector (autos, public transport, trains, airplanes, etc) is the second largest
source nationally of greenhouse gas emissions. Transportation is the second biggest contributor
of carbon dioxide for the city of Arcata as well, contributing 34,465 tons (Updated Greenhouse
Gas Inventory) . The City of Arcata can make policy decisions to reduce greenhouse gas
emissions by encouraging modes of alternative transportation, encourage reduced automobile
travel, more efficient vehicles and cleaner transportation fuels. The City should support cleaner
and alternative transportation to lower emissions and energy costs, to create energy
independence, and to improve citizen health.

The energy committee made several recommendations to reduce emissions due to transportation,
and they were generally very good, including such measures as improving bicycle infrastructure
with extended or improved bike lanes and bike lockers/station/stands, car free paths, car free
zones, and incentives for reduced car use. Many existing programs were expanded and man

new additions were made in the greenhouse gas reduction plan{Reduction targets were not met
due to lack of implemcntatiog If implemented to their maximum potential these measures could
reduce greenhouse gas emissions.

The city seeks to promote car sharing and carpool/carshare programs. Zipcar is a car sharing
program that is growing in popularity nationwide. Members pay an annual fee in addition to an
hourly rate while driving. Car reservations can be made minutes or months in advance and
include gas, insurance, and 180 miles of driving. Each zipcar has reduced the number of
individually owned cars by twenty. Arcata could greatly benefit from a program such as this
because a significant portion of its population is university students and because the size and
layout of the city already encourages alternative transportation. The City, in collaboration with
Humboldt State University should encourage the implementation of a car share station by a
company such as zipcar or develop a program of their own. A program like this could provide an
alternative to individually owned vehicles and discourage incoming students from bring a vehicle,
addressing parking, congestion, and pollution. This idea can be similarly expanded to bikes.

Assessment of Arcata’s Community Greenhouse Gas Reduction Plan Page 7




B. Purchasing Green Power (Co-op):

Local government for the city of Arcata has the most control in purchasing green power for the

municipal sector. The municipal sector has the only increase in CO, emissions of all sectors
from electricity consumption. This is because of a dissolved purchasing agreement through

Association of Bay Area Governments, (ABAG) which guaranteed a minimum a 20% renewable
g}/energy in the grid mix. PG&E only guarantees 13% renewable energy. Also, the city saw

significant increases in electricity consumption from water consumption and pumping demands
ﬂ. at the waste water treatment plant (Inventory 2006). CO, emissions from 2000 to 2006 went up
& 55% from the municipal sector. All other sectors had a decrease in CO, emissions (table 1).

Arcata

Table 1: Inventory of Electricity of consumption and CO, Emission for City
of Arcata

2000 2000 2006 2006 % CHANGE %CHANGE

SECTOR UNIT | PURCHASED |CO; (tons) |[PURCHASED|CO,; (tons) [PURCHASED| CO, (tons)

RESIDENTIAL [KWh 30,922,368 11,272 40,159,265 9,839 30% -13%
COMMERCIALIKWh 64,391,506 23,472 58,176,605 14,253 -10% -39%
HSU K Wh 10,621,040 3,872 8,171,079 3,138 -23% -19%
INDUSTRIAL [KWh 47,075,722 17,160 50,590,852 12,395 7% -28%
MUNICIPAL [KWh 2,049,015 431 2,725,751 668 33% 55%
Source: City of Arcata Updated Greenhouse Gas Inventory 2006

Another option for Arcata to purchase green power is to enter into a green power purchasing
agreement with PG&E. This was done initially through the ABAG agreement. A purchasing
agreement could lock in renewable price guarantees that can offset price fluctuations in
nonrenewable power generation. Under this type of agreement, PG&E would be responsible for
guaranteeing a green grid mix. This would be done through the purchase of green power
products such as RECs or through generation of renewable power. This is not the preferred
option because PG&E is obligated to provide a greener electrical grid pursuant to California's
Global Warming Solutions Act 2006, AB 32.

Arcata could offset CO,emissions with the purchase of on-site renewable generation
such as photo-voltaic cells. This may be a viable option for the waste water treatment plant, but
this does require a significant upfront capital investment by the city. Funding would have to be
approved of through a new tax or fee, or borrowed from some other city program. In our current
political and economic climate, this may not be the best option; however federal funding through
the stimulus plan may be available and should be pursued. On-site rencwable generation can
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reduce the amount of electricity purchased from the grid, resulting is a long term economical
benefit despite the initial capital investment.

The residential sector is limited to the grid mix that PG&E provides, but homeowners
can purchase on-site renewable generation sources that will reduce their greenhouse gas
emissions and save money on their electrical bills. Incentives are available to offset the initial
costs of installing equipment. Net metering allows the homeowners to sell electricity they don't
use to the power company. The residential sector can also reduce greenhouse gas emissions by
reducing the amount of electricity they use. Simple conservation tactics, such as unplugging idle
appliances can save a significant amount of electricity. The city can partner with green power
and climate change organizations to provide public awareness of the need to reduce energy
consumption and ways to save electricity. Adopting public awareness measures requires little
capital, financial or political.

Overall, reducing CO, emissions through the purchase of green power in the municipal
sector represents a very small portion of the city’s overall CO, emissions reduction goal;
however Arcata should pursue purchasing green power as a symbolic nature of good government
in pursuant to the Community Greenhouse Gas Reduction Plan. Arcata, through example, can
then encourage other organizations in the commercial and industrial sectors to seck options that
will further reduce their CO, emissions generated from electricity consumption. Arcata should
strengthen its role in providing public awareness about energy conservation and efficiency.

C. Residential & Commercial

Energy use from the residential sector enly makes up 21% of energy used in Arcata, so
encouraging the population to conserve within the residential, commercial and industrial would
be wise and potentially successful. Education of residents throughout the city should be the top
priority for Arcata. There are various reasons Arcata made no gains in reducing greenhouse gas

\/é (_emissions, including poor incentive or rebate programs to encourage the purchasing of energy
QCI XL—‘ efficient applime to renovate or upgrade energy

g { efficiencies, especially when they are 1entm§ to someone else. The electrical savings are passed
I ‘(/‘/I on to the renters rather than the ho 'ﬁé’(’) N féls

Q 8 We have come up with some suggestions through research and extrapolation from other plans to
reduce residential, commercial and industrial greenhouse gas emissions in Arcata. We suggest
the following:

A. Arcata City Council should adopt a new, long range goal, for the development of

sustainable infrastructure throughout the city and its neighborhoods.

e e =L ————
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B. Explore incentive or rebate plan for residents and business owners to invest in energy
efficient appliances.

C. Promote weatherization of residential dwellings, such steps have proved highly
successful in other cities.

D, Emphasize the weatherization of old apartment complexes.

E. Follow through with comprehensive energy analysis in residential neighborhoods and
make recommendations (residential audits)

E; Involve citizens. Facilitation of audits would be most effectively implemented by
employing volunteer citizens to spread the word.

G. Incorporate sustainable design into any new building developments immediately.

H. Encourage any and all home renovations that reduce greenhouse gas emissions. Also,
request the permitting process be simple and fast, so as to not hinder any potential
renovation. :

L. Encourage the installation of PV cells

J. Address indoor marijuana grow operations

V. PREFERRED ALTERNATIVE

Although there are and needs to be a variety of alternatives employable reduce greenhouse gas
emissions, we have chosen to make recommendations in the residential and commercial sector.
The commercial and residential sections combined accounted for over 50% of all emissions in
the Arcata community in 2000 and was met with only a modest reduction between 2000 and
2006. After thorough consideration of all previously mentioned alternatives, we determined that
this arena had a large potential for reductions and we could make meaningful suggestions. The
following section offers strategies to assist in reducing residential and commercial greenhouse
gas emissions most effectively, in ways that have not already been addressed by the Energy
Committee.

v
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Residential and Commercial Implementation and Evaluation Strategies
A. Public Education and Outreach
B. Weatherization of residential and commercial buildings
C. Incentives for énergy efficient house hold appliances

D. Energy Efficient Building Design

A. Public Education and Outreach

The City of Arcata has a population of 19,585 people. The residential sector contributes 21% of
the carbon dioxide emissions in the city. While this sector was one of the biggest contributors,
between 2000- 2006, it had only 1% reduction or only 394 tons of carbon dioxide. For this
reason remediation in Public Education needs to take effect.

One of the goals of the Arcata Greenhouse Gas Reduction Plan was to increase public
awareness of energy issues and encourage an energy conservation ethic. The City of Arcata has
already created a number of informational pamphlets and displays that are available for viewing
at City Hall to meet this end. The problem lies in the fact that there is not an active outreach
component of this educational campaign. This information is only available to those who visit
City Hall, yet it could benefit the larger population, creating broader energy savings.

The City would benefit from fostering an Energy Education Outreach Group, made up of
volunteers under the supervision of an Arcata City staff person; Humboldt State University as
well as the Redwood Coast Energy Authority may serve as potential volunteer pools. The goal of
this group is to speak to community members, providing them with educational pamphlets,
information on the various funding sources available to them at the city, state, and national level
for energy efficiency purchases, and most importantly to aid the public in signing up for various
state, local, and private weatherization programs. In addition they may promote workshops put
on by the Redwood Coast Energy Authority. T he Energy Education Outreach Group would table
at various public events, such as the Farmer’s market. The group will scek to target 100% of the
population by tabling at public events and door-to-door energy audits, and measure their success
by the number of people they speak to.

W/M//ﬁéa.,//“%w ase o /70%///\/¢740_1 J/Z\
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Educational Resources:

1. Local Conservation Flyers produced by Schatz Energy for the Humboldt Energy Task

Force, available at The City of Arcata website:
(http://www.cityofarcata.org/index.php?option=com_content&task=view&id=24&Itemid=51)

2. Funding Options

o Arcata’s low-income Weatherization Program

0 Amortizing Costs: city-backed loans to fund energy efficiency upgrades, residents
and businesses pay back the loans through property tax assessments.

° School Energy Efficiency (SEE) Program

o Funding from the American Recovery and Reinvestment Act:
The California State Energy Program (SEP)
o Funding for efficiency through the California Energy Commission Emerging

Renewables Program
° Funding through the Department of Energy
° ENERGY STAR financing- federal tax credit

o Pay-back period calculator

o Pay As You Save (PAYS) Program

o California Solar Initiative

° Flex Your Power

° Pacific Gas and Electric

° Pacific Gas and Electric Solar Rebates

° The Redwood Coast Energy Authority

Monitoring and Evaluation of Public Education and Outreach:

To monitor the success of outreach, the Energy Education Outreach Group must keep track of
the number of people that they talk to. There should be a tally of how many people visit the
booth held at such events public events like the farmers market, taken by volunteers. The tally
should include these three distinct questions: first time contact, repeat visits, and resident/non-
resident of Arcata. If the participants have been to the booth before they will not be tallied, first
time contact with Arcata residents will be tallied. The tallied participants will be kept on record
so that the goal of reaching 100% of Arcata residents (or 19,585 people) can be evaluated. This
tally would be effective in making the people of Arcata informed about energy saving tips and
technology.

T R T T e T T T e e S T e e I e e T TS B e e e e e e
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B. Weatherization (Insulation based):

Assumptions and costs:
1) We will assume that the average size of an Arcata attic is 1200 ft*2.

2) There are three types of insulation: foam, cellulose, and fiberglass. Fiber glass requires
the most energy to produce, followed by foam, and the least energyy is used to produce
cellulose insulation. Therefore, in accordance with the city's plan to reduce greenhouse gas
emissions, using the cellulose form of insulation seems appropriate. Each is equally
effective given the mild climate in Humboldt County. To have a 1200 ft"2 attic done with
fiberglass insulation would cost roughly $1000. The more environementally friendly, foam
product would also cost roughly $1000. Both price quotes are according to Dave Grow, a
leading local, Humboldt County insulation installer.

Programs:

3) To have a window replaced professionally will cost between $250-$350 depending on
the size. If there is significant additionally framing needed to make the window fit, it can
be much more expensive. Replacing windows is expensive. Cheaper fixes include
insulating windows and or replacing the weather stripping. Insulation kits are $6 a piece
and can be installed by homeowners.

4) Replacing old, torn weather stripping and seals can be very effective in keeping cold
air out. It's also affordable. To replace the weather stripping around a door one could pay a
professional $50-80. The stripping itself for one door costs roughly $25 dollars. Window
stripping or insulation kits cost $6 apiece.

5) Programs and incentives: There are four different tax credits available to encourage
home owners to weatherize their homes. First is the Home Improvement Tax Credit, by
which home owners can qualify for up to 30% of costs for a tax credit. Second, the Tax
Credit for Homebuilders is available. This tax credit is for up to 50% of costs. i
commercial buildings reduce energy consumption over a time period by 50%, they qualify
for the Tax Deduction for Commercial Buildings fund. The deduction is $1.80 ft"2 if
they reduce emissions accordingly. Qualifying insulation and window improvement
projects can receive rebates from PG&E to offset up to 50 % of costs.

_—________‘___—_/—————-———____————_—_——
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C. Energy Efficient Houschold Appliances

There are currently many incentives offered by the government and other agencies such
as electric companies and water companies on switching old high energy use appliances to newer
energy efficient ones, Currently Humboldt counties local electric and Gas Company PG&E offer
some incentives on home appliances such as washing machines, dryers, dishwashers, air
conditioners and water heaters. The current incentives offered by the local municipality consist
of rebates on the initial cost of the item. The rebates range from 35$ to 1500$ depending on the
item.(www.pge.com)

There are also incentives offered at the governmental level. These include tax credits
for items approved under energy star ratings. Currently homeowners who update existing homes
with energy efficient items such as heating and cooling equipment, energy-efficient windows,
insulation, doors, and roofs can receive a tax credit of 30% of the cost of the upgrade up to
$1500.

Evaluation

Currently it is unknown how many households have taken advantage of local and
federal tax incentives in Arcata. With the implementation of educational programs offered by
PG&E and other programs through the town there should be an increase in the amount of
households taking advantage of these tax credits and incentives. Our projects current goals of
setting up a time line of implementation and evaluating and monitoring these goals have been
satisfied.

D. Encourage Energy Efficient Design in New Building Construction, Additions, and
Renovations

The city of Arcata needs to encourage builders and developers to use energy efficient
design elements in their projects. Efficient deign can reduce the amount of energy consumption
of a home or commercial building, thereby reducing CO,emissions. Goal HE-5, Natural
Resources and Energy Conservation, of the Arcata General Plan Housing Element requires
energy efficient designs. Furthermore, Goal HE-5 also encourages the reduction of energy use
and the conservation of natural resources in the development of housing through implementation
of the State Energy Conservation Standards and promotes new housing construction that:
conserves land and resources, is cost effective and has weatherproofing measures to reduce
utility costs in new developments. Section D-1e of the Design Element in the General Plan
promotes energy and efficiency and solar access as well.
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Responsible Parties:

Community Development Department, Building Division, Planning Commission
Implementation measure HE-1 requires the city to develop an alternative building
methods design manual and provide casy-to-read development information to the public. This is
information should be easily found on the City’s website. Furthermore, handouts should be
available in local hardware stores and government offices. A search on the City’s website did
not yield the alternative building methods design manual which was to be completed in 2005.

Time Frame: 1f not complete, the alternative building methods design manual needs to
be completed and made available on the City’s website. A link should be made available
on the Planning Department, Building Department, and Community Development
Department’s web pages. This should be done within 1 year.

Dissemination of handouts to the public in government offices and local hardware stores
would be an ongoing process.

Design Review Committee
Inquire builders and developers about efficiency designs during design review hearings.
Time Frame: Ongoing process

City Council

Ensure City Departments are complying with the implementation measures outlined in
the City’s General Plan. Ensure City’s website has the easy-to-read handouts and the alternative
building methods design manual available and are easy to find. Ensure the General Plan is
incorporated into new developments and projects.

Time Frame: The website should be reviewed immediately and recommendations be
made to the applicable departments within 3 months. Ensuring new development and
projects are consistent with the efficiency design elements of the General Plan is an
ongoing process. '

Builders and Developers

Builders and developers must review the design and housing elements of the General
Plan and incorporate efficient design in their projects. They must educate the planning
commission on their design elements and show that they are consistent with the General Plan.

Time Frame: There is no specific time frame; builders and developers must to this for
each project. ‘
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General Public

The general public has unique responsibility. They are the eyes and ears of the city
council. They must inform council members or the Planning Commission if they feel there are
inadequacies in the availability of the easy-to-read handouts and the alternative building methods
design manual. They should also inform council members or the Planning Commission if they
feel a project has inadequate efficient design elements.

Time Frame: There is no specific time frame. This is case by case and a complaint
driven process.

Evaluation

When evaluating performance of encouraging efficient design through the General Plan,
the city of Arcata should consider:

1. The availability and ease of access to Arcata’s design criteria outlined in the
General Plan to builders, developers, home owners and contractors.

2. The actual performance of new buildings and renovated buildings that were
that were built with efficient design elements.

The first consideration can be evaluated by performing a survey on building permit

applicants. A member of city staff should develop a survey that asks applicants if they are aware
of the publically available material provided by the City of Arcata in regards to energy efficient
design and whether or not they read or understand the material. The survey should be
anonymous. This survey can reveal how effective the city is in educating the public about its
efficient design policies.

The second consideration can be more challenging. Each building has its own performance in
regards to energy efficiency. The best way to monitor performance a new building is to compare
its energy consumption to similar building in the area that was built without efficient design
clements. There are variables to consider, but generally a Watts per square foot comparison of
buildings with the same type of use can yield fair results. Renovated building performance can
be evaluated by doing a before and after comparison of energy consumption. This should be
done by the property owners, especially for renovated homes. Commercial building owners
should share this information with the Energy Committee.
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VL. TIMELINE

September 16 - Group meeting discussing topic
September 21 - Group meeting reviewing Arcata’s old Green house gas emission plan
September 23 - Review old Greenhouse gas emission plan
September 28- Meeting scheduled with Becky Menten canceled “sick” and worked on
background and problem statement as group
Ryan. Biophysical
Josh: Economic
Stanley: Legal
Jon: Historical
Hannah: Socio-political
September 30 — Reschedule meeting with Becky to go over questions on old green house
gas reduction plan
October 5—  Turn in problem statement and background information
October 7—  Group meeting developing goals and objectives
Hannah: Draft goals and objectives section
Ryan, Josh, Jon, Stanley: Revise

October 12— Turn in goals and objectives

October 14 —  Group meeting on revamping old sections and researching alternatives
Stanley: revising goals and objectives scction

October 19—  Group meeting on revamping old sections and researching alternatives
Josh: revising weighing alternatives section

October 21 - Group meeting on revamping old sections and researching alternatives

Josh and Jon: Residential
Stanley: Green power purchasing
Hannah and Ryan: Transportation
October 26-  Turn in weighed alternatives
October 28 —  Determine preferred alternative, Work on implementation strategies
Josh: Weatherization
Jon. Appliance purchasing incentives
Stanley: Green building
Hannah and Ryan: Public Outreach
November 2 — Turn in implementation strategies
November 4 — Contact Becky on status of project
Ryan: Revise implementation section
November 9— Work on monitoring and evaluation implementation, each group
member continue to work on previous sections
November 11 — Potential meeting with Becky discussing possible monitoring / evaluation
November 16- Turn in monitoring and evaluation plan
November 18 — Group meeting before Thanksgiving to go over possible revisions
Hannah: editing background and content, compile paper
John: revising time line information
November 30 — Review final draft/ email a copy to Becky for further review
December 2— Work on presentation
‘ Stanley: Compile presentation
December 9 - Group presentation
December 11— Turn in final paper

#
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EXECUTIVE SUMMARY

A strong majority of the world’s scientists have concluded that humans are changing the global
climate primarily through the use of fossil fuels. This has serious consequences for all life on earth.
In response, the City of Arcata has joined an international effort to reduce greenhouse gas emissions
and has committed to decrease locally generated greenhouse gas emissions by 20% below year
2000 levels by the year 2010. To meet this goal, the City has developed a Community Greenhouse
Gas Reduction Plan. The plan focuses on six action areas: energy efficiency, renewable energy,
sustainable transportation, waste and consumption reduction, carbon sequestration and other
methods, and cross-cutting approaches.

In addition to reducing greenhouse gas emissions it is expected that the implementation of this plan
will offer many other community benefits. These include: energy cost savings with subsequent
benefits to the local economy, cleaner air, less reliance on fossil fuels and imported energy sources,
and a move toward a more sustainable energy economy. Implementation of this plan will also serve
to fulfill numerous objectives that are stated in the Arcata General Plan: 2020, Policy RC-8, Energy
Resources Management.

The Community Greenhouse Gas Reduction Plan was developed by the City of Arcata Energy
Committee with support from the City of Arcata Environmental Services Department. A public forum
was held to present the plan to the community and to gather public input. Public comment on the
plan has also been received at the regular monthly meetings of the Energy Committee and via written
submissions. The public comment has been reviewed and incorporated into the plan as appropriate.

Successful implementation of the plan will require strong community-wide participation. We hope that
the community response is enthusiastic. By doing our part here in our small rural community we can
help bring about the global change that will be necessary to avert the serious anticipated impacts of
global climate change.

In 2008, the Plan will be amended to project out to the year 2020. Additional implementation
measures will be listed to achieve further Greenhouse Gas reductions



. SUMMARY OF RECOMMENDATIONS f

As part of the City of Arcata Community Greenhouse Gas Reduction Plan, we recommend the
following greenhouse gas reduction measures in each of six program areas. The details and further
recommendations can be found in Section V of this document.

A. Energy Efficiency

m....-

Encourage Energy Efficient Buildings and Retrofit of Older Houses.

Decrease Community Water Usage.

Improve Energy Efficiency in City Operations.

Encourage Energy Efficiency Policies at All Levels.

Encourage Personal Energy Conservation in Residences, Businesses and City Operations.

. Renewable Energy

Encourage utility scale transitions to renewable energy.

Conduct education and outreach.

Adopt policies to encourage renewable energy.

Install renewable energy systems on city facilities.

Consider a locally-or regionally-owned green utility.

Require “solar ready” buildings.

Offer low interest loans for solar energy systems to participants in the First Time Home Buyers program.
Examine the potential for wind energy and promote where feasible and compatible.

. Sustainable Transportation

Incorporate Energy and Climate Policy into the City's Transportation Plan and encourage policies
at all levels for efficient and non-polluting transportation.

Improve Bicycle infrastructure.

Improve Pedestrian infrastructure (sidewalks, paths, and walkways).

Improve Mass Transit Infrastructure.

Educate to discourage driving and create incentives to lessen driving.

Support local sustainable transportation efforts.

Green the City Fleet.

Promote “smart growth” policies and preserve rail rights-of-way where appropriate.

Waste and Consumption Reduction

Confirm an overall Waste/ Consumption Reduction Strategy, including the 3R’'s — Reduce, Reuse,
Recycle, with the goal of achieving zero waste.

Continue to educate the public about the benefits of waste reduction.

Adopt incentives that encourage waste reduction.

Strengthen recycling programs, purchasing policies, and employee education.

Join with other agencies and entities to implement waste reduction programs.

Carbon Sequestration and Other Methods

Continue to manage the Community and Jacoby Creek Forests to enhance carbon sequestration.
Utilize biogas from the City's wastewater treatment plant.
Encourage policies for carbon sequestration at all levels.

Cross-Cutting Approaches

Develop a City-wide Green Building promotional campaign.

Develop a City-wide collaborative effort between the City, Humboldt State University and College

of the Redwoods.

Promote economic development that encourages businesses that employ sustainable energy practices.
Work with regional groups, such as Redwood Coast Energy Authority, to promote programs that will serve
to reduce greenhouse gas emissions.



Il. INTRODUCTION

The City of Arcata has developed a Greenhouse Gas Reduction Plan to reduce locally generated
greenhouse gas emissions, Carbon dioxide, methane, nitrous oxide, and other heat trapping gases
naturally occur within the earth's atmosphere. Greenhouse gas emissions are releases, significantly
beyond natural levels, of one or more of these gases. These emissions occur as a result of certain
human activities (e.g. the burning of fossil fuels and deforestation), which ultimately lead to
measurable changes in the global climate.

As-a benefit, this plan may also help residents, businesses, and city government achieve energy cost
savings (and thereby keep energy dollars in the local economy), promote cleaner air, rely less on
fossil fuels and imported energy sources, and thus move us toward a more sustainable energy
economy. This Greenhouse Gas Reduction Plan will also fulfill certain objectives outlined in the
Arcata General Plan: 2020. These objectives include:

» reduce the net emissions of greenhouse gases from Arcata

+ reduce other negative impacts of energy production and use, including risks from nuclear power,
air emissions, fuel spills, and wildlife and habitat destruction

reduce energy costs to the City and its residents

increase the percent of energy purchases from sources within our region

increase the City's and nation’s energy security

reduce our vulnerability to changes in energy availability and price

increase public awareness of energy issues

encourage an energy conservation ethic; and

monitor the cost and effectiveness of Arcata’s actions so we and others can learn from them.
(Arcata General Plan: 2020, Policy RC-8, Energy Resources Management.)

Implementing the suggested measures will require strong community-wide participation. It is our hope
that this Greenhouse Gas Reduction Plan represents a giant step forward towards the above
objectives; and that it will help our community act to avert the anticipated impacts of global warming.

ll. BACKGROUND

A strong majority of the world’s scientists have concluded that humans are changing the global
climate primarily through use of fossil fuel, as shown in Figure 1. (Intergovernmental Panel on Climate
Change, 2000). This has serious consequences for all life on earth. Anticipated impacts include: an
overall warming of the earth's climate, melting of ice and snow-pack, rising sea levels, increased
frequency and intensity of storms, shifting ecological zones, spread of plant disease and mosquito-
born illnesses, and related impacts to agricultural, social, and economic systems.

The scientific community also recognizes that fossil fuel use needs to be reduced 60 to 80 percent
from current levels in order to stabilize atmospheric concentrations of carbon dioxide, the major
greenhouse gas. Yet in the United States, and globally, carbon dioxide emissions are increasing.
The Kyoto Protocol's target of a 5 percent reduction in industrial countries’ carbon dioxide emissions
below 1990 levels is a step in the right direction. The government of the United States, however, has
chosen not to join the Kyoto Protocol. Therefore, in the United States, local governments must take
the lead to stem the tide of global climate change that humans have set in motion.

Figure 1.
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Dala collected by Oak Ridge National Laboralory and published In "Trends "93: A Compendium of Dala on Global
Change” shows an overall increase in global carbon dioxide emissions from fossil fuels. (Graph courtesy of World
Resources Institute)



Figure 2.
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IV. THE CITIES FOR CLIMATE PROTECTION CAMPAIGN

In August of 2000, the City of Arcata joined the International Council on Local Environmental
Initiatives (ICLEI) Cities for Climate Protection (CCP) campaign. The CCP campaign is a global
coalition of local governments working to reduce greenhouse gases at the community level. As a
part of this campaign, the City has voluntarily committed to complete the following “milestones”;

A. Conduct a baseline emissions inventory and forecast of emissions growth.
B. Set an emissions reduction target.

C. Develop an action plan to meet the emissions reduction target.

D. Implement the action plan

E. Monitor and verify progress and results.

To date, the City has completed Milestones number One and Two. The Greenhouse Gas Reduction
Plan represents the completion of Milestone Three. Implementation and monitoring will meet the last
two milestones, Four and Five.

A. Completion of Milestone One: Community Greenhouse Gas Inventory

In October 2001, the City completed the Community Greenhouse Gas Inventory (main body of report
included in Appendix A, full report available from Cily of Arcata Environmental Services Department).
Community data such as population, energy and fuel use, and vehicle travel patterns were entered
into special computer software’.

The Inventory estimated that approximately 45 percent of the emissions coming from the entire
Arcata community are generated in the transportation sector. The commercial sector generated 26
percent, the industrial sector 14 percent, and the residential sector an additional 14 percent. These
findings are summarized in Fig. 2 and Table 1. The City of Arcata’s local government operations
generate only 1 percent of the total emissions tonnage of the entire Arcata community. Emissions
from local government operations, referred to as City of Arcata Corporate emissions, are broken down
in Fig. 3 and Table 2.

Table 1. Community Greenhouse Gas Emissions 2000
Base Year Sector Summary by eCO2 and Energy

! This software was developed for the ICLElI's CCP campaign by Torrie Smith and Associates. This software
generated detailed reports, identifying the sources and estimated quantities of locally generated greenhouse gas
emissions (expressed as tons of carbon dioxide equivalent, called “eC02"), for the base year of 2000. The
software allows for a community-wide analysis, as well as a detailed analysis of local government operations,
which are included in the community-wide analysis. Reduction measures can also be included in the software
analysis. The detailed inventory methodology and results are available in the Community Greenhouse Gas
Inventory, 2001, through City offices.



Table 2. City of Arcata Corporate Greenhouse Gas
Emissions 2000

Figure 3. Base Year Activity Summary by eCO2 and Energy
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Note that the Arcata Forest and the Waste sectors in Tables 1 and 2 show negative emissions of
greenhouse gases. This is because the sustainable management of the Arcata Community Forest
and the recycling of paper and wood products serve to sequester carbon. One of the large-scale
processes that influence the cycling of carbon is the uptake or release of carbon from forests. When
trees are cleared for agriculture or other activities, carbon is released. In contrast, when forests are
planted and allowed to continue growing, they absorb atmospheric CO2 and store it in the form of
cellulose and other materials. When the rate of uptake exceeds the rate of release, carbon is said to
be sequestered. (US EPA, Greenhouse Gas Emissions from Management of Selected Materials in
Municipal Solid Waste, July 2002).

The Arcata Community Forest acts as a carbon sink because the growth of immature trees exceeds
the effects of timber removal. Similarly, when paper and wood products are recycled or source
reduced, trees that would otherwise be harvested are left standing. In the short term, this reduction
in harvesting results in a larger quantity of carbon remaining sequestered.

B. Completion of Milestone Two: Set an Emissions Reduction Target

After completing the Inventory, the City chose Reduction Goals to be achieved by the year 2010.
The City has established a reduction goal of 20 percent below year 2000 levels of greenhouse gas
emissions by the year 2010. The computer software estimated emissions to be produced in 2010 in
Arcata if no new reduction measures are taken. Figure 4 shows the greenhouse gas emissions for
2000 and the projected emissions for 2010 with and without the reductions.

Figure 4.
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C. Milestone Three: Arcata’s Greenhouse Gas Reduction Plan

The City next developed this draft Community Greenhouse Gas Reduction Plan, with input from the
City's Energy Committee, staff, and the community, to achieve the stated reduction goals by 2010.
Plan development included: 1) a research phase, which looked at other community plans and
actions, 2) the creation of a master list of possible measures, 3) detailed ranking of measures based
on certain criteria, and 4) final selection of measures to be included in the Plan. The ranking was
based on the following criteria:

greenhouse gas reduction potential

cost feasibility

other feasibility issues

other costs or benefits associated with the measure

A complete list of all the measures that were considered and how they were ranked is included in
Appendix B. Section V of this document outlines the measures that were selected for inclusion in the
Plan. A brief description of each measure is given.

Once the draft Community Greenhouse Gas Reduction Plan was developed it was made available
through the City's website and through the Environmental Services Department. A public forum was
held to present the draft plan to the community and to solicit public input. Public input was also
received at the regular monthly meetings of the Energy Committee and via written submissions to the
Environmental Services Department. All public input was reviewed and incorporated into the plan as
appropriate.

D. Milestone Four: Implementation Plan

The measures that have been selected for Arcata's Greenhouse Gas Reduction Plan are too
numerous to be implemented all at once. Instead, a small number of key measures have been
chosen for implementation in the first year or two (see Appendix D). Once these measures have
been acted upon, then the Plan will be revisited and a second set of measures will be chosen for
. implementation. This process will be repeated on an annual basis (June of each year) until the City's
greenhouse gas reduction goals are met,

During each implementation cycle, certain measures will be chosen and implementation plans will be
developed for each measure. These implementation plans will be developed, with public input, by
the City's Energy Committee and City staff, and will define: 1) what is to be done, 2) how it is to be
accomplished, 3) who is responsible for what, 4) where the necessary resources will come from, and
5) when it will be accomplished by.

In the year 2000, the City of Arcata established the Energy Committee and joined the ICLEI Cities for
Climate Protection campaign. Since that time the City has implemented a number of greenhouse gas
reduction measures. Appendix C provides a list of greenhouse gas reduction measures that the City
of Arcata has already implemented. Appendix D provides a brief, near-term implementation plan that
lists the next set of greenhouse gas reduction measures the City will work to implement,

E. Milestone Five: Monitoring and Evaluation

Once measures are implemented, efforts must be employed to track their progress in reducing
greenhouse gas emissions. City staff will perform this work. Staff will use the ICLEI/CCP greenhouse
gas reduction software and will follow the methods recommended by ICLEI/CCP for tracking
greenhouse gas reductions. The next Community Greenhouse Gas Inventory for the City of Arcata
will be completed no later than 2010,



V. DETAILS OF ARCATA’S GREENHOUSE GAS REDUCTION PLAN (MILESTONE
THREE)

This section of the report describes the measures that have been chosen to reduce locally generated
greenhouse gas emissions. The selected measures are grouped into six program areas, including
five major areas of emission reduction, plus a sixth approach which cuts across several of the five
areas. The six program areas are:

A. Energy Efficiency

B. Renewable Energy

C. Sustainable Transportation

D. Sustainable Consumption and Waste

E. Carbon sequestration and other Methods
F. Cross-Cutting Approaches

A. Energy Efficiency

Fossil fuels (coal, oil, natural gas, and propane) are the main "culprits™ in emitting greenhouse gases.
They are also the primary energy sources for space heating, water heating, and electricity generation
in the United States. Measures that conserve energy or reduce electricity and gas use will thus
reduce greenhouse gas emissions. They also reduce energy costs, and can be highly cost-effective.
Methods that the City can take to reduce energy use are:

1. Encourage Energy Efficient Buildings, Building Construction, and Retrofit

Homes, businesses and industries have significant impacts on energy consumption. According to the
US Green Building Council, building construction and use accounts for 65 percent of electricity
consumption and 30 percent of greenhouse gas emissions. Making structures more energy efficient
will help reduce greenhouse gas emissions. Efficient design and materials also result in substantial

energy savings.
Recommend that the City:

a) Develop land use regulations and building codes designed to encourage energy efficiency.
Areas in which policy can promote energy efficiency in commercial or residential buildings include
heating systems, lighting, insulation, building materials, and landscaping, among others.

b) Encourage documented energy audits to improve building energy efficiency prior to building sale.

c) Develop codes and regulations for new developments to minimize increase in community net
energy use.

d) Modify the City's land use and development guidelines to include energy efficiency standards in
the design review process.

e) Encourage commercial building guidelines to reach beyond CA Title 24 Building Energy Code.

f) Encourage co-generation projects on commercial & industrial facilities.

g) Give awards for the most energy efficient buildings.

h) Streamline permitting and provide incentives for energy efficient building construction.

i) Require energy audits to be performed when residential and commercial buildings are sold and
that information regarding the opportunities for energy efficiency improvements be presented to
the buyer.

j)  Work with local lenders to promote energy efficient mortgages. Require that energy efficient
mortgage information be presented to all buyers of commercial and residential properties at the
time mortgages are secured.

2. Decrease Community Water Usage

Household water use in the United States is over 70 gallons per person per day. Energy is required
to pump and process water. Much is wasted through leaks, inefficient fixtures, and inefficient habits.
. Water conservation will result in less greenhouse gas emissions, by decreasing the energy required
to pump and process water.
Recommend that the City:



a) Conduct City-sponsored education to reduce the amount of water wasted in industrial processes,
homes, and landscaping.

b) Strengthen land use and development guidelines for new buildings and retrofits. The permitting
process for developers and contractors can include clear parameters for integrating water
conservation infrastructure and technologies, including low-flush toilets and low-flow
showerheads.

c) Increase water storage capacity to allow for off-peak pumping of water.

3. Improve Energy Efficiency in City Operations

The City has already begun to lead by example. Through the integration of energy conservation and
efficiency into municipal buildings and day-to-day operations, the City can become a showcase for
communily energy efficiency, while also reducing its costs. City buildings should go beyond energy
efficiency regulatory standards set forth for commercial and residential buildings.

Arcata is at the forefront of California cities recognizing the urgency and the advantages of
integrating energy efficiency into city policy and community pursuits. Arcata should also urge
regional, state, and national decisionmakers to embrace energy efficiency as a guiding policy force.

Recommend that the City:

a) Continue to implement lighting efficiency upgrades, such as replacing incandescent lighting.

b) Continue to use energy audits to identify needed insulation and heating systems retrofits.

c) Develop purchasing policies that require purchase of energy-efficient products with an Energy
Star rating, where available. (NOTE: City staff should research industrial appliances for Energy
Star ratings as well.)

d) Initiate in-service training for City staff. :

e) Require that any buildings purchased in whole or in part with City funds meet the following
energy efficiency requirements: 1) newly constructed commercial buildings must meet U.S. Green
Building Council LEED™ criteria, 2) newly constructed residential buildings must meet the U.S.
Environmental Protection Agency’'s ENERGY STAR® New Homes Program, 3) all newly
constructed buildings incorporate passive solar design features (such as daylighting and passive
solar heating), where feasible, and 4) existing buildings must be retrofitted to meet the current
requirements of California’s Title 24 Building Energy Code.

4. Encourage Energy Efficiency Policies at All Levels
Recommend that the City:

a) Direct letter writing by City officials to encourage regional, state and national policies to boost
energy efficiency.

b) Partner with local organizations on energy-related projects; and

c) Develop relationships with other cities that are integrating energy efficiency in their municipal
plans.

5. Encourage Personal Energy Conservation in Residences, Businesses and City Operations

Energy conservation may mean adjusting personal behavior and living patterns so that less energy is
required for daily needs. For example, turning down the thermostat a few degrees, or putting on
another layer of clothing, are examples of this kind of energy conservation. Using compact
fluorescent instead of incandescent lighting is another example.

Recommend that the City:

a) Promote education and outreach. A well-informed citizenry will take positive action. Educational
activities and outreach at local events, schools, and businesses, will increase community
awareness of energy efficiency and conservation services, policies, products, rebates, and
incentive programs.




o)

B.

Encourage efficiency practices. For example, office equipment such as computers, faxes, and
printers, left on all day, every day, waste energy when not in use. Save energy in offices by
replacing obsolete equipment with power-saving models. Through education and outreach the
City can also encourage equipment vendors to sell more energy-efficient equipment.

Incorporate an Energy Star appliance requirement into contract specifications where possible.

Renewable Energy

One of the ways to reduce greenhouse gas emissions is to replace fossil fuels with cleaner energy
sources such as solar and wind energy. This can take place at the utility scale and at the individual
home or business. At the utility scale, wind farms and solar electric power plans can generate
electricity, to be sold to consumers as “green electricity.” Locally, home and business owners can
install renewable energy systems such as rooftop solar panels. Municipal buildings should also
transition to renewable energy, thus reducing the City’s emissions and moving the City toward energy
resources less subject to price volatility and political instability.

Recommend that the City promote renewable energy via the following activities:

1

Encourage utility scale transitions to renewable energy. Educate citizens about “green electricity”
purchasing options. (NOTE: Although California consumers cannot currently choose to purchase
"green power,” this option will likely be available in the future.) The City should also choose to
purchase “green electricity” when this option becomes available.

Conduct education and outreach. Inform residents about options and incentives for installing
and utilizing renewable energy such as rooftop solar.

Adopt policies to_encourage renewable energy. The City’s Land Use Code revision contains
policies that promote the use of solar energy. Incentives for promoting renewable energy should
also be considered. City help should be offered to those wishing to access state and federal
incentive programs.

Install renewable energy systems on city facilities. The City should install renewable energy
systems where possible on City facilities. (NOTE that the City is installing a 10-kilowatt solar
electric system on City Hall.)

Consider a locally- or regionally-owned green utility, perhaps in coordination with the RCEA or
regional approaches. Consider implementing the Community Choice Aggregation (CCA) model
as a means of aggregating the city's electricity loads and purchasing renewable electricity to meet
the city's electricity needs. (Note: CCA would serve all electricity users in the City, including
residents, businesses and municipal facilities, except those who choose to “opt out”).

Solar ready buildings. Require that, where feasible, all new buildings be constructed to allow for
the easy, cost-effective installation of future solar energy systems. "“Solar ready” features should
include: proper solar orientation (south facing roof area sloped at 20° to 55° from the horizontal),
clear access on the south sloped roof (no chimneys, heating vents, plumbing vents, etc.),
electrical conduit installed for solar electric system wiring, plumbing installed for solar hot water
system, and space provided for a solar hot water storage tank.

Low interest loans. Provide low interest loans for residential solar energy systems in conjunction
with the City's First Time Home Buyers Program.

Wind energy. Work with Humboldt State University to assess the potential for wind energy in the
City of Arcata. Promote the development of wind energy systems where feasible and compatlible
with zoning regulations.

Retrofit Wood Stoves. Develop a woodstove retrofit program to bring woodstoves up to EPA
omission/efficiency standards.




C. Sustainable Transportation

The transportation sector (autos, public transport, trains, airplanes, etc) is one of the largest sources
nationally of greenhouse gas emissions. Likewise, in Arcata, vehicular travel is the largest source.
Reduced automobile travel, more efficient vehicles and cleaner transportation fuels would help to
reduce Arcata's greenhouse gas emissions. The City should support cleaner and alternative
transportation to lower emissions and energy costs, to create energy independence, and to improve
citizen health.

Recommend promotion of sustainable transportation via the following seven measures:

1. Incorporate Energy and Climate Policy into the City's Transportation Plan and Encourage Policies
at all Levels for Efficient and Non-Polluting Transportation. Policies that address the importance
of energy efficiency and lower emissions should be added to the City Transportation Plan to
ensure a wide range of measures to reduce emissions.

2. Improve Bicycle Infrastructure. Create more bike lanes on existing roads and make bridges and
intersections more bicycle-friendly. Bicycle parking should be easily accessible, plentiful, and
protected from rain where possible.

3. Improve Pedestrian Infrastructure (sidewalks, paths, and walkways). Sidewalks need to be wide
enough so people can walk comfortably side by side and be able to pass others. Walkways
need to be well marked, accessible and continuous, so that walkers can safely share the
roadways with cyclists and autos.

4. Improve Mass Transit Infrastructure. Bus stops and bus lanes should be convenient and
efficient. Bus stops should be clearly marked, and frequently used stops should have a covered
shelter for people to stay dry while waiting. Purchase more energy-efficient transit buses that run
on less fuel. Consider also increasing service, more effective hours, and serving unserved
arteries. Schedule and coordinate with the Transit Authorities.

5. Educate to Discourage Driving and Create Incentives to Lessen Driving. For both health and
environmental reasons, the City should promote walking, bicycling, taking public transportation,
~ride sharing, alternatively fueled vehicles, and telecommuting. Create programs that encourage
and reward walking, cycling or taking public transit. Consider disincentives including parking fees,
traffic taming and gas taxes. )

6. Support Local Sustainable Transportation Efforts, The City should support programs and efforts
such as the Arcata Library Bike Program, the Bike-to-Work-Day and the Car-Free Day, which
promote sustainable transportation.

7. Green the City Fleet. Use fuels or energy sources which emit fewer greenhouse gases, such as
electricity or natural gas. Create a purchasing policy for acquiring new City vehicles that are more
fuel efficient such as hybrids. The City should purchase a variety of vehicles, such as bicycles,
electric bicycles, small electric vehicles, and energy efficient automobiles, and should institute
policies that require that the most energy-efficient vehicle be used for each City purpose.

8. Smart Growth. The City should promote “smart growth” development strategies. These include:
compact, mixed-use development, higher density development, and infill. The City should
consider relaxing parking space requirements in new developments.

9. Rail Right-of-Way. The City should preserve existing rail rights-of-way where appropriate and
should encourage the development of existing rail rights-of-way as “rails-to and with-trails."

D. Waste and Consumption Reduction

Energy is used to produce and package consumer goods. Methane, a potent greenhouse gas, is
produced when organic material breaks down in landfills. Good planning should consider industrial



ecology, and should examine local, regional, and global uses and flows of materials and energy in
products and processes. Efforts should be made to reduce environmental burdens throughout
product life cycle. Measures that reduce waste in consumption, and encourage recycling and reuse in
purchasing will also reduce greenhouse gas emissions.

Recommend that the City:

1. The City should continue to support policies at all levels for waste and consumption reduction
with a goal of zero waste.

2. Expand education to the public about the benefits of waste reduction, via informational materials,

organized events and workshops, including backyard composting workshops, office paper
recycling programs, and organized brush drop-off programs.

3. Continue to promote incentives that encourage waste reduction, such as city-subsidized recycling
and free composting bins.

4. Strenathen recycling programs, purchasing policies, and employee education, to reduce the
amount of city waste produced.

5. Partner with other agencies and entities, such as the Humboldt Waste Management Authority, to
implement waste reduction programs and develop other beneficial programs. The City does not
landfill locally, but ships all of its solid waste to an out-of-state facility. The City should begin
regional efforts to ensure that proper landfill gas collection practices are being observed at the
landfill and that cogeneration is used where possible. Efforts should be made to reduce the
carbon emissions from transportation to the site. Efforts should also be made to pursue regional
waste reduction programs.

E. Carbon Sequestration and Other Methods

Vegetation, trees, and healthy soil remove and store, or “sequester,” carbon dioxide from the
atmosphere. Thus, an increase in carbon sequestration capacity can reduce greenhouse gas
emissions. Measures that reduce greenhouse gas emissions through strategies other than energy
efficiency, renewable energy, transportation, or waste reduction, are also included in this section.

Recommend that the City:

1. Conlinue to Sustainably Manage the Community Forest to increase timber inventory and biomass
over time. Currently the Forest Plan allows for harvest of one-half the annual growth increment,
thus, accrual of carbon occurs over time. Thirty five percent of the Community and Jacoby Creek
Forests are set aside in reserve that will allow for old growth conditions and increased carbon
storage to occur as well. Adding additional area to the ACF and JCF will likely increase carbon
sequestration potential as the City Management Policy calls for growing long-rotations of 120+
years. The City should, in its Open Space policies, promote the carbon sequestration benefits of
increased vegetation and continue to expand riparian forests along urban streams.

2. Utilize Biogas. The City’s wastewater treatment plant (WWTP) has a cogeneration® system that
was designed to utilize biogas®. It was built over twenty years ago, but was shut down due to
operational problems. Currently much of the City's biogas is used to meet heating loads at the
WWTP. However, not all of the biogas is utilized, and the excess is flared to convert it to carbon

7 Cogeneration refers to the production of electricity and useful heat from a common fuel source. For example,
when fuel is burned in an internal combustion engine generator to produce eleclricity, the waste heat can be
captured and utilized. .

Biogas is produced as a by-product of the wastewater treatment process. It consists of approximately 60%
methane (natural gas), and therefore can be used as a fuel source.



dioxide rather than release methane directly to the atmosphere.® It is possible that the flared
biogas could also be used as a fuel source. In order to determine if this is a viable option,
metering equipment would need to be installed to measure how much biogas is currently being
flared. The City could then determine whether it makes sense to capture the excess biogas for
use as a fuel.

3. Encourage policies at all levels for carbon sequestration. The City can bring pressure to bear on
state and national forest regulators to better manage logging practices by reducing non-
sustainable timber harvesting, and promoting reforestation.

F. Cross-Cutting Approaches

Many strategies for reducing greenhouse gas emissions involve several of the above areas.
Measures and strategies that involve two or more of the categories discussed above are listed in this
section. Regardless of the strategy chosen, these cross-cutting approaches should consider
involving tactics of education, outreach, training and promotion; adopting municipal codes, affecting
changes in City operations such as purchasing and best practices, engaging in regional partnerships
such as the Redwood Coast Energy Authority; and influencing regional, state and national policies.

Recommend that the City:

1. Develop a city-wide Green Building promotional campaign, which might involve educating city
staff and policy makers about best practices, preparation and provision of checklists and
specification guidelines for contractors, amending purchasing protocols, preparing a website, and
offering opportunities for in-service and professional training. It should involve several City
departments, including Public Works (for City buildings and infrastructure); Community
Development; and Building and Planning (for construction permits and long-range planning).
Detailed aspects of the Energy Efficiency, Renewable Energy, Waste Reduction, and other
sections discussed above would then be utilized where appropriate for the entire Green Building
Program.

2. Develop a city-wide collaborative effort between the City and the University in greenhouse gas
reduction, as well as those of the regional authority, and other state and regional efforts. Such a
crosscutting effort might adopt any number of the recommendations found in the first five
sections.

3. Support green economic growth. The City should promote economic development policies that
encourage businesses that employ sustainable energy practices. This could include: businesses
that co-locate to make use of each others waste products (such as waste heat or waste
materials), businesses that employ cogeneration, distributed generation or district heating
technologies, and businesses that are furthering the research, development, promotion and sale
of sustainable energy products, technologies, and services.

4. Develop regional educational programs, incentive programs, and partnerships, as appropriate.
The City should work with regional groups, like the Redwood Coast Energy Authority, to promote
energy efficiency, renewable energy,- sustainable transportation, waste reduction, and other
programs that will serve to reduce greenhouse gas emissions in our community.

* Methane (CH4) is not only the primary constituent of natural gas, but is generally the product of anaerobic
decomposition that takes place in landfills and primary wastewater treatment. On a per unit basis, methane has
approximately 20 times the greenhouse impact of carbon dioxide, so it can be inferred that reduction or carbon
sequestration of one unit of methane from any source is equivalent to the reduction or carbon sequestration of
20 units of carbon dioxide. This enhances the importance of proper operation of landfills and wastewater
treatment plants. Methane from landfills and wastewater treatment plants is generally captured and flared,
converting it to carbon dioxide. If the methane is instead used as a fuel, it can displace an alternative fuel
source and offset the CO; generation associated with the other fuel.
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Introduction

Background

By Dan lhara, PhD.

A consensus of the world's scientists have concluded that humans are changing the global climate
primarily through our use of fossil fuel (Intergovernmental Panel on Climate Change, 2000). This has
serious consequences for all life on earth.

The scientific community also recognizes that fossil fuel use needs to be reduced 60 -80% from current
levels in order to stabilize atmospheric concentrations of carbon dioxide, the major greenhouse gas.
Yet in the United States, and globally, carbon dioxide emissions are increasing. The Kyoto Protocol's
target of a 5% reduction in industrial countries' carbon dioxide emissions below 1990 levels is a step in
the right direction. The government of the United States, however, has chosen not to join with the
other nations of the world in trying to solve this global problem. Because the U.S. has forsaken its
planetary responsibilities, it has fallen on local governments, especially in the United States, to take the
lead to stem the tide of global climate change that humans have set in motion.

ICLEI's Cities for Climate Protection Campaign

In August of 2000, the City of Arcata adopted a proclamation (Appendix IV) supporting the
International Council on Local Environmental Initiatives' (ICLEI) Cities for Climate Protection (CCP)
campaign. The CCP campaign is a global effort to reduce greenhouse gases, at the community
level. As a part of the City's participation in the CCP campaign, the city has voluntarily committed to
complete the following "milestones™

1) Conduct a baseline emissions inventory and forecast of emissions growth.
2) Set an emissions reduction target.

3) Develop an action plan to meet the emissions reduction target.

4) Implement the action plan.

5) Monitor and verify progress and results.

7 by '07

With this same proclamation, the City of Arcata voluntarily committed to reduce community
greenhouse gas emissions to 7% below 1990 levels by 2007. The U.S. Environmental Protection Agency
has estimated that U.S. greenhouse gas emissions have increased by 11% from 1990 to 2000. Based on
this estimation, the community of Arcata would need to reduce greenhouse gas emissions by
approximately 18% below 2000 levels by 2007, to achieve the "7 by ‘07" goal.

Reduction Goal

In line with the City Council's "7 by ‘07" proclamation, and consistent with other community
greenhouse gas inventories which have set reduction targets for 2010, the City of Arcata seeks to
reduce locally generated greenhouse gas emissions by 20% below 2000 levels, by the year 2010.

Purpose

The purpose of the inventory is to present a clear picture of how our community uses energy and to
highlight those activities and sectors producing the most greenhouse gases. This will allow the City to
better target our greenhouse gas reduction activities. Because greenhouse gas emissions are largely
associated with energy use, this tool will also help the City to target energy conservation activities.



Methodology

Overview

The CCP methodology dllows communities to systematically track energy and waste related activities
in the community, and to calculate the relative quantities of greenhouse gases produced by each
activity and sector. The methodology performs two assessments: a communitywide assessment
(including local government activities) and a separate inventory of local government facilities and
activities. This information can then be used to target appropriate areas for effective reduction of
greenhouse gases.

The methodology dlso allows a community to calculate projected greenhouse gas emissions, which
would be produced in the future if the community were to implement no emissions reduction
measures. This could be considered the "business as usual” scenario.

The baseline greenhouse gas emissions inventory for 2000, along with the “business as usual” projection
for 2010, will guide the City in setting a course to reach the reduction goal of 20% below 2000 levels by
2010.

CCP Software

ICLEI contracted with Torrie Smith & Associates, to create a software package incorporating the CCP
methodology. The software calculdates the equivalent carbon dioxide emissions (€COz) resulting from
all energy and waste inputs. The emissions coefficients and methodology employed by the CCP
software is consistent with National -.and International inventory standards established by the
International Panel on Climate Change(19946 Revised IPCC Guidelines for the Preparafion of National
Inventories) and the U.S. Voluntary Greenhouse Gas Reporting Guidelines (EIA form1405). Appendix Il
includes an overview of the methodology employed by the CCP software for emissions calculations.

The City of Arcata has used the CCP software to conduct our Community Greenhouse Gas Inventory,
and "business as usual” Forecast into the year 2010. We will continue to employ the CCP software to
track our emissions and emission reducing measures, over fime.

Application

The community wide analysis performed by the sofiware includes an electrical and heat- fuel
emissions analysis for the residential, commercial, and industrial sectors; a transportation emissions
analysis; and a waste emissions analysis. The local government inventory, referred to as the
“corporate” analysis in the software, takes a more detailed inventory of electrical, heat, and other fuel
related emissions, as well as waste emissions for local government activities. .

All software analyses required the input of information from a variety of sectors and sources. Most '

data collected for the baseline inventory is from the calendar year 2000. Some data, however, is from
the fiscal year 2000- 2001. When data was not available for 2000 or 2000-2001, the most representative
data was used and adjusted to reflect time.

- Rather than describe the methodology and assumptions made for each sector and activity here, the
data sources and calculations (including assumptions) are described in detail (in chart format) in
Appendix |l .



Inventory Results

Summary Table 1. Arcata Community Greenhouse Gas
Emissions 2000
Base Year Sector Summary by eCO2 and Energy

Community

In the base year 2000, the community of Arcata z -

generated approximately 234,703 tons of CO2 ggtﬁgﬂg! ﬁg;’; Gz (Erﬂ.?][gg Btu)
equivalent emissions. As Table 1 exhibits, the trans- Transportation | 111,239 1,292,795
portation sector produced the largest portion of green- Commerdal 63.494 600,337
house gases and was also the largest energy consumer,  ["Racidential 35,874 572,077 —]
followed by the commercial, residential, and industrial 35,736 550,478
industrial sectors, and other miscellaneous sources. Other 2,471 0

The details of each sectors greenhouse gas generation Waste 4268 0

and energy consumption are listed by source and Subtotal 244,546 3,024,688
quantity in the reports section (Appendix I). The waste Moasiires

sector is usually a significant contributor of the green- Arcata Forest | 0844 0

house gas methane. However, due to the excellent

methane recovery rate at the landfill, the waste TOTAL 234,703 3,024,688

sector end up serving as a greenhouse gas "sink.”
This process is further described in Appendix lll. The fotal greenhouse gases reported here include the
carbon "sequestration” capacity of the Arcata Community Forest (detailed in Appendix I1).

Community Greenhouse Gas Emissions by Sector in 2000 City of Arcata Corporate Greenhouse Gas Emissions in 2000
in Equivalent CO2 (%) , in Equivalent CO2 (%)
1.0% O Transportation OWater/Sewage
14.4% | 0.0% B Commercial H Sewage Gas
O Residential OVehicle Fleet
] 44.7% Olndustrial O Buildings
3 M Other M Streetlights
OWaste OWaste

Table 2. City of Arcata Corporate Greenhouse Gas
Emissions 2000

Corporate Base Year Activity Summary by eCO2 and Energy
In the base year of 2000, the City of Arcata "Corporate” . _

local government generated 2,064 tons of eCO2 Potential Equiv CO2 Energy
emissions. The City's “sustainable" management of the \.va(;:arr?g:wa = gﬂ‘s) g‘:'géon Btu)
Community Forest is considered a community measure, Wastewaterg 611 0'

rather than a corporate measure, because caroon is (Methane Gas)

sequestered from the entire region. Large energy savings | Vehicle Fleet | 582 6,707

and greenhouse gas emission reduction opportunities Buildings 184 3,335
remain within City operations, and the City is committed | Streetlights 71 1,329

to reducing City energy consumption and greenhouse Waste -28 0

gas emissions. A detailed breakdown of City energy Subtotal 2,064 17,479
consumption and greenhouse gas emissions by activity Measures 0 0

are also included in the reports section (Appendix I). TOTAL 2,064 17,479




Projection to Target Year 2010 Arcata Community Greenhouse Gas Emissions in

The City of Arcata has voluntarily committed to Equivalent CO2 (tons)
reducing locally generated greenhouse gases by —

10% below 1990 levels, or an estimated 20% below B 280000 T B
2000 levels by 2010. Based on inventory results, 8 20000 1534703 =

this would mean a 20 % reduction from 234,703 tons. oy 0000

The Community of Arcata’s target for the year 2010 8 ;ﬁgg 1= 187,762
is 187,762 tons of CO2 equivalent. The CCP software = 180,000 155 i
allows users to estimate future greenhouse gas g 160,000 +— &3
emissions that will be generated if no further reduction S 140,000 - ]
measures are implemented in the community. Using 'S 120,000 | —
growth rates estimated by planners for the various ,f,' 100,000 - T '

2000 2010-No  2010-Goal

sectors of Arcata (see Appendix ), greenhouse
Measures

gas emissions were estimated for Arcata in 2010 (our

target year), given no emissions reduction activities. Time

To achieve a 46,941 ton reduction from 2000 levels,

the Community will need to make a 69,585 ton

reduction, through measures, from the business as

usual scenario. A detailed breakdown of the "no measure” scenario for 2010, is also included in the
reports section (Appendix ).

Table 3. Arcata Community Greenhouse
Gas Emissions 2010
Target Year “No Measures”

Arcata Community Greenhouse Gas Emissions in
Equivalent CO2 (tons)

7 140,000 - Sector Summary by eCO2 and Energy
§ 120,000 -
o 100,000 - Potential Equiv CO2 | Energy
8 80,000 Sources (tons) (million Btu)
‘g 60,000 - '(I';ransportgt]ion :i{ ; 74?;3 ;ézgg,?asss
2 ommercia ; ;
s 40,000 1 [32000- Inventory
g. 20,000 Residential 39,462 629,285
w 0- Industrial 41,454 648,994
E2010- Projection if Oth 2578 0
g No Measures er J
& Implemented Waste -4,695 0
& Subtotal 267,191 3,315,017
<&
Measures
Arcata Forest | -9844 0
TOTAL 257,347 3,315,017

Software Reports

The software reports are included as Appendix . These reports are produced by the CCP software,
and encompass the detailed reporting of emissions sources, including reference notes, for the
community and corporate inventories and the 2010 "no measures” projection. The detailed reports
are followed by summary reports, which indicate greenhouse gas estimates by sector and source.



Emissions Reduction Action Plan

The next step in reducing local emissions of greenhouse gases is to develop a cohesive plan, based on
the information revealed from this study. Several initiatives have taken place since the baseline

inventory year.

The City has developed an Energy Program that promotes “clean and secure energy resources for
Arcata through conservation and generation (see www,arcatacityhall.org)." The scope of this
program includes working to "reduce the net emissions of greenhouse gases from Arcata (General
Plan 2020 Policy RC-8)." Further activities to reduce local GHG emissions, will be promoted through the

City Energy Program.

The City has joined the International Council on Local Environmental Initiatives' Cities for Climate
Protection Campaign, and City staff and the Arcata Energy Committee are working with ICLEl to
develop a local Emissions Reduction Action Plan.

The City is working with the Humboldt Energy Task Force to promote conservation and renewable
energy use in the area. The Arcata City Council has set a godal that 25% of the City fleet be dalternative
fueled vehicles by 2005, and 50% by 2010.

The City Wastewater treatment plant is no longer directly venting methane, but is combusting the
methane to heat the digester. Excess methane is also combusted, reducing its potency as a
greenhouse gas. The City is investigating the use of micro-turbines to utilize digester excess methane
for electrical production.

The City is also participating with ICLEI and the USEPA to reduce local greenhouse gases associated
with organic waste (see Appendix V), although as estimated by the CCP software, this sector
represents a "negative” source of greenhouse gases for the area. With the next phase of greenhouse
gas reduction "planning”, the City will focus on those activities producing the largest quantities of
greenhouse gases community-wide, and in municipal facilities.
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10/15/2002 .
Software Reports
Community Greenhouse Gas Emissions in 2000
Base Year Detailed Report
Equiv CO Equiv CO Energy
2 2
(tons) (%) {miilion Btu)
Residential
PG&E customers ' ;
Electricity 17,407 : 7.1 105,537
Natural Gas ' 16,991 . 6.9 275,300
LPG 7 0.0 98
Fuelwood (Air Dry) 1,469 0.6 191,143
Subtotal PG&E customers ) 35874 14.7 572,077
See Appendix |. pp: iv,vi, vil,viil. .
Subtotal Residential 35,874 147 572,077
Commercial
Corporate (City) .
Electricity - 665 E . 0.3 ’ 4,033
Natural Gas 232 0.1 3,758
LPG . 0.0 20
" Green Electricity : 0 . 00 - . 2,961
Subtotal Corporate (City) ) 899 | 0.4 : 10,772
See Appendix I. pp: vii, xi,xiil, xvii,xviil,vii. -
HSU : )
Electricity 5,979 _ 24 36,249
- Natural Gas 7,010 2.9 113,571 '
LPG 61 0.0 834
Green Electricity 0 0.0 9,062
Subtotal HSU 13,049 ’ 5.3 159,717
See Appendix |. pp: ix,xi,xil. :

‘HSL_I Water Pumping . )

Electricity 51 0.0 ’ 307
Subtotal HSU Water Pumping 51 0.0 - 307
See Appendix |, px.

PG&E Customers . .
Electricity ’ 36,247 14.8 219,766
Natural Gas 12,761 52 208,762
LPG | L 7 0.0 o8

Subtotal PG&E Customers 49,015 20.0 426,627
See Appendix |. pp: Vi, xi,xii.
Water Pumping- non HSU : -
Electricity 481 ) 0.2 . 2915
Subtotal Water Pumping- non HSU ; 481 0.2 2,915
See Appendix |, p x. :
Subtotal Commercial 63,494 26.0 600,337
Industrial
PG&E customers
Electricily 26,500 § 10.8 160,668
Nalural Gas 1,042 2.9 114,093
LPG 7 0.0 98
Fualwaad (Air Dry) 2,187 0.9 281,619
Subtotal PG&E customers 35,736 14.6 559,478

See Appendix |. pp: vi, vii, vili, x1, xll. . )
Subtotal Industrial ~ 35,736 146 569,478




1011512002

Community Greenhouse Gas Emissions in 2000

Base Year Detailed Report (cont.)

Transportation

Road Transportation

1,142,510

Gasoline 99,149 405
Diesel - 8,868 3.6 101,705
LPG 1,491 0.6 20,540
CNG . 1,731 0.7 28,041 -
Subtotal Road Transportation 111,239 455 1,292,795
See Appendix . p_xiv.
Subtotal Transportation 111,239 455 1,292,795
Waste
. Drv Creek Landiill- Ashland,OR
Paper Products -2,339 -1.0
Foad Waste 82 0.0
Plant Debris -934 -0.4
Wood/Textiles -1,077 -0.4
Subtotal Dry Creek Landfill- Ashland,OR -4,268 -1.7

See Appendix |. p xv.

See "Other" for emissions associated with the 1ran§portallon of solld waste o Oregon.

Subtotal Waste 4,268 -1.7
Other
Cattle Methane
Methane . 1,396 0.6
Subtotal Cattle Methane e 1,996 - 0.6 sl £
See Appendix|, p xxiii,
Sewage Gas/Methane Released
Carbon Dioxide 611 0.2
Subtotal Sewage Gas/Methane Released - 611 0.2
Sée Appendix |. p xxii.
Transportation of Solid Waste
Carbon Dioxide 464 . 0.2
Subtotal Transportation of Solld Waste 464 0.2
See Appendix . p xxi.
Subtotal Other 2,471 1.0
[Total _ 244,546 100.0 3,024,688

This report has been generated for Arcata, California with software created by Torrie Smith Associates for the Cilles for

Climate Protection Campaign of The Infemational Council for Lacal Environmental Initiatives.
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“Community Greenhouse Gas Emissions in 2000
Base Year Report by Source

Equiv CO Equiv CO Energy
2 2
' {tons) - (%) (million Btu)
Electricity 87,329 : A5 . 529475
Natural Gas 44,036 18.0 713,484
CNG 1,731 07 - 28,041
Gasoline 99,149 40.5 1,142,510
Diesel 8,868 ‘3.6 101,705
LPG _ 1,575 0.6 21,689
Fuelwood (Air Dry) 3,656 _ 1.5 . 475,762
Green Electricity 0 0.0 . 12,023
Paper Products -2,339 -1.0
Food Waste 82 0.0
Plant Debris ‘ -934 -0.4
Wood/Textiles -1,077 -0.4
Carbon Dioxide 1,075 0.4
Methane 1,396 . 0.6
Total ' 244,546 100.0 3,024,688

Fuel costs include Bulldings, Vehicle Fleet, Streetlights and Water/Sewage sectors only.
This report has been generated for Arcata, Callfornia with software created by Torre Smith Associates for the Cilies for
Climate Protection Campalgn of The International Council for Local Environmental Initlatives.



10/15/2002

Community Gréenhouse Gas Emissions in 2000
" Base Year Report by Sector and Source

Equiv CO Equiv CO
2 2
_ (tons) (%)
Residential Sector : .
Electricity 17,407 71
Natural Gas 16,991 6.9
LPG ‘ 7 0.0
Fuelwood (Air Dry) 1,469 0.6
Subtotal , 35,874 14,7
Commercial Sector
Electricity 43,422 17.8 .
Natural Gas 20,003 8.2
LPG ‘ 89 0.0
Green Electricity ' 0 0.0
Subtotal 63,494 26.0
Industrial Sector : - . ,
Electricity 26,500 10.8
Natural Gas 7,042 - 29
LPG - 7 0.0
Fuelwood (Air Dry) 2,187 0.9
Subtotal : 35,736 14.6
Transportation Sector
CNG g 1,731 0.7
Gasoline 99,149 40.5
Diesel . 8,868 3.6
LPG 1,491 0.6
Subtotal - 111,239 455"
Waste Sector
Paper Products -2,339 ~-1.0
Food Waste 82 0.0
Plant Debris -034 0.4
Wood/Textiles , -1,077 -0.4
_'Subtotal 4,268 -7
Other Sector
Carbon Dioxide : 1,075 04
Methane 1,396 0.6
Subtotal 2,471 1.0
Total
. 244,672 100.0

Energy
(million Btu)

105,537
275,300

98 ..

191,143
572,077

263,270
324,002
953
12,023
600,337,

160,668
114,083
98
284,619
559,478

28,041
1,142,510
101,705
20,540
1,292,795

3,025,029

This report has been generated for Arcata, Califarnia with sollware created by Torrie Smith Associates for the Clties for

Climate Protection Campaign of The International Council for Local Environmental Initiatives.



10/15/2002

& Greenhouse Gas Emissions in
Base Year Detailed Report

Equiv CO Equiv CO Energy Cost
2 2
{tons) (%) {million Btu) ($)
Buildings
Buildings, Rollup 85 & 81(pt) ] i
Electricity ‘ 72 3.5 439 12,142
Natural Gas 110 53 1,785 . 8.828
LPG . 1 5 20 352
Green Electriclty ’ 0 0.0 1.090 29,056
Subtotal Buildings, Rollup 85 & 81(pt) 184 8.9 3,335 50,378
See Appendix . pp: xiil, xvi-xvii, xvii,vii.
Subtotal Buildings 184 8.9 3,335 50,378
Vehlcle Fleet
City Transit
Gasoline 5. 0.2 57 693
Diesel ' 216 10.5 2,480 - 26,619
CNG _ 0 0.0 0 0
Subtotal Gity Transit 221 10.7 2.537 27,312
See Appendix |. p Xix.
Vehicle Fleet .
Gasoline 259 12.5 2,981 36,297
Diesel 98 4.8 1,127 12,098
CNG 4 . 0.2 62 644
Subtotal Vehicle Fleet : 361 16.0 4,170 49,039
See Appendix |. p xix.
Subtotal Vehicle Fleet 582 17.5 _ 6,707 76,352
Streetlights
Park Lighting, from Rollup 81 :
Electicity - . : 9 0.4 52 1,529
Green Eleclricity ; 0 0.0 121 ' 3,434
Subtotal Park Lighting, from Rollup 81 9 04 173 4,963

Streetiighting is Rollup 81 from ABAG accounts. We have also Included 94% of Rollup 41 (Parks), which is park lighting.
See Appendix |. pp: xvi-xvii. ’
Streetlighting, Rollup 41

Electricity 62 3.0 376 8,335
Green Electricity 0 0.0 779 16,218
Subtotal Streetlighting, Rollup 41 62 3.0 1,156 24 553
See Appendix L. pp xvi-xvii.
Subtotal Streetlights &) 3.4 1,329 29,516
Water/Sewage '
City Sewage & Water Treatment
Electricity 522 25.3 ‘ 3164 88,317
Natural Gas 122 ' 5.9 1,974 7,304
Green Electricity 0 0.0 970 25,463
Subtotal Cily Sewage & Water Treatment 644 31.2 6,108 121,084

The City omrcgala does not operate a waler supply plant, We are suppllied by the Humboldt Bay Municipal Waler District. Figures for
energy expenditure assoclated with water supply arg in the comunity analysis.

See Appendix |, pp: xvi-xvii.

The oslimated methane "released” in he form of sawage gas, is Included under other"

Subtotal Water/Sewage 644 31.2 6,108 171 184



10/15/2002

.- - | Greenhouse Gas Emissions in |

Base Year Detailed Report (cont.)

Equiv CO Equiv CO Energy Cost
2 2
_ (tons) (%) (million Btu) ($)
Waste
City Facilities
Paper Products -20 -1.0 0
Food Waste 0 0.0 0
Plant Debris -4 -0.2 0
Wood/Texliles -4 -0.2 0
Subtotal City Facililies ' = -28 -1.3 0
See Appendix |, p xxi.
. Subftotal Waste - -28 -1.3 0
Other
Sewage gas
Carbon Dioxide ' 611 296
Subtotal Sewage gas 611 29.6
See Appendix |. p xxIl.
Subtotal Other ‘ 611 29.6
[ Total ’ 2,064 100.0 17,479 277,330
This report has been generated for Arcala, California with soflware created by Torrla Smith Associates for the Cilies for
Climate Protection Campaign of The International Coungil for Local Environmental Initiatives.
B Greenhouse Gas Emissions in -
Base Year Report by Source '
Equiv CO Equiv CO Energy Cost
2
(tons) (%) (million Btu) (%)
Electricity 665 325 4,003 110,324
Natural Gas 232 11.2 3,758 16,132
CNG 4 0.2 62 644
Gasoline 264 12.8 3,038 36,900
Diesel : 315 15.2 3,607 38,717
LPG 1 J 20 352
Green Electricity 0 0.0 2,961 74,170
Paper Products : -20 -1.0 0
Food Waste 0 0.0 0
Plant Debris -4 -0.2 0
Wood/Textilos -4 -0.2 0
Carbon Dioxide 611 29.6 0
Total 2,069 100.0 17,4790

Fuel costs include Bulldings, Vehicla Fleel, Streetlighte anrd Watar/Sewage seclors only.
This report has been generated for Arcata, Califomia with soilware created by Torrlo Smith Assaciales lu Hiw Cltina 1ar
Climate Protestian Campaign of The lltamatiohal Counell for Loral Cnviranrasnlul Inlllativea

577 330



10/16/2002

Base ear Report by Sector and Source

Equiv CO Equiv CO ' Energy Cost
2 2
(tons) (%) {million Btu) (%)
Buildings Sector
Electricity : 72 3.5 439 12,142
Matural Gas 110 5.3 1,785 8,828
LPG 1 . A 20 352
Green Electricity i 0 0.0 1,080 29,056
Subftotal : 184 8.9 3,335 50,378
Vehicle Fleet Sector
CNG 4 0.2 62 644
Gasoline ) 264 12.8 3,038 36,920
Diesel. 315 1562 3,607 38,717
Subtotal 582 28.2 8,707 76,352
Streetlights Sector
Electricity ‘ 71 3.4 429 9,864
Green Elsctricity 0 7 0.0 900 19652
Subtotal _ 71 34 1,329 20,516
Water/Sewage Sector ' ‘ o
Electriclty 522 25.3 3,164 88,317
" Natural Gas - 122 59 ’ 1,974 7,304
Green Electricity 0 0.0 970 25,463
Subtotal 644 31.2 6,108 121,084
Waste Sector '
Paper Products ’ -20 -1.0 0
Food Waste , 0 0.0 0
Plant Debris -4 -0.2 0
Wood/Texliles . -4 0.2 0
Subtotal -28 .13 0
Other Sector .
Carbon Dioxide _ 611 ' 29.6
Subtotal ' 611 208
Tofal :
2,064 100.0 17,479 " 277,330

This report has been generated for Arcata, California with software created by Torrie Smith Associates for the Citles for
Ciimate Protection Campaign nfTha Internalional Coungcll for Lacal Environmental Iniliatives.



10/ 5]2002

— Greenhouse Gas Emlss'lons in

Baseé Year Indicators Report

00

Equiv CO Energy
2 .
(tons) (millien Btu)
Bulldings
Buildings, Rollup 85 & 81(pt) )
Per floor area (1000 sq. 1) . 2.2 40.0
Per occupant ) 8 16.4
Sector Average - : )
Per floor area (1000 sq. ft.) 2.2 40.0
Per oceupant - : ) .8 15.4
Veliicle Fleet
- Clty Transit _ :
Per vehicle kilomeire 0.0 0.0
Vehicle Flest ‘
Per vehicle kilometre , ' 0.0°
Sector Average . . _
Per vehicle kifometre 0.0 0.0
Waste
Clty Facilitles
Perempleyee - - -0.1
Sector Average ’ -
Per employee _ -0.1

Tlus report has been generated for Arcata, California with software crealed by Toma Smith Assoclates for the Cities for

Climate Protection Campaign of The International.Coungil for Local Environmental Initiatives.

Cost
®)

604.1. .

2322

604.1
232.2

0.3
0.1

0.1

0.0

0.0



10/156/2002

T‘arget Year Detailed Report

Equiv CO Equiv CO Energy
2 2
(tons) (%) (million Btu)
" Residential
PG&E customers '
Electricity 19,147 7.2 116,091
Natural Gas 18,690 7.0 302,829
LPG ‘ 8 0.0 108
Fuelwood (Air Dry) 1,616 0.6 210,257
Subtotal PG&E customers 39,462 14.8 629,285 .
Growlh factors (see Appendix |, p v) were applied to baseline year dala.
Subtotal Residential 39,462 14.8 629,285
Commercial
Corporate (City)
Electricity 738 0.3 4,476
Natural Gas . 257 0.1. 4,172
LPG : 2 0.0 - 22
Green Electricity ‘ 0 0.0 3,286
Subtotal Corporate (City) 997 0.4 11,957
_ Growth factors (see Appendix I, pv) were applied to baseline year data.
HSU
Electricity 6,636 2.5 40,237
Natural Gas 7,781 2.9 126,063
LPG i 67 0.0 926
Green Electricity 0 0.0 10,059
Subtotal HSU 14,484 54 177,285
Growth factors (see Appendix |, p v) were applied to basehne year data.
HSU Water Pumping
Electricity 56 0.0 341
Subtotal HSU Water Pumpmg 56 0.0 341
Growth factors (see Appendix I, p v) were applied to baseline year data,

PG&E Customers :
Electricity : 40,234 16.1 243,941
Natural Gas 14,165 53 229,506
LPG ‘ 8 0.0 109

Subtotal PG&E Customers 54,407 204 473,556
Growlh factors (see Appendix |, p v) were applied to baseline year data.
Water Pumping- non HSU
Electricity 534 0.2 3,236
Subtotal Water Pumping- non HSU 534 0.2 - 3,236
Growth factors (see Appendix [, p v) were applied to baseline year dala.
Subtotal Commercial 70,479 26.4 666,375
Industrial
PG&E customers
Electricity 30,740 11.5 186,375
Natural Gas 8,168 . 3.1 132,347
LPG ; 8 0.0 114
Fuelwood (Air Dry) 2,637 09 330,159
Sublotal PG&E customers 41,454 165 648,994
Growth factors (see Appendix I, p v) were applied to baseline year data.
Subtatal Industrial 41,454 165 616,004



10/15/2002

SR
% £

{i41y, Greenhouse Gas Emissions in PO
Target Year Detailed Report

Equiv CO Equiv CO Energy
‘2 2
. {tons) (%) {milllon Btu)
Transportation
Road Transportation :
Gasoline 105,098 39.3 1,211,060
Diesel . 8,400 . 35 107,807
LPG 1,581 0.6 21,772
CNG 1,835 0.7 29,723
Subtotal Road Transportation 117,913 441 1,370,363
Growih factors (ses Appendix |, p v) were applied lo basellne year data. i
Subtotal Transportation 117,913 44 1 1,370,363
Waste _
Dry Creek Landfill~Ashland, OR :
Paper Products 2,572 -1.0
Food Waste ' 90 0.0
Plant Debris ' -1,028 -0.4
Wood/Texliles -1,185 -0.4
Subtotal Dry Creek Landfill- Ashland,OR -4,695 -1.8
Growth factors (see Appendix |, p v) were applied to baseline year dala.
Subtotal Waste -4,695 -1.8
Other :
Cattle Methane ‘ ]
Methane ' © 1,396 0.5
Subtotal -Catllle Methane 1,396 0.5

Growlh factors (see Appendix |, p v) were applied lo baseline year data for iransportation of waste, and for melha'he'genemied at
the waslewater treatment facliity. No growth faclor was applied to cattle generated methane.

Sewage Gag/Methane Released
Carbon Dioxide 672 0.3
Subtotal Sewage Gas/Methane Released 872 0.3
Growlh faclors (see Appendix |, p v) wera applied to basellne year data. :
Transportation of Solid Waste

Carbon Dioxide 510 02
Subtotal Transportation of Solid Wasle 510 0.2
Growth faclors (ses Appendix |, p v) were applled lo baseline year dala.
Subtotal Other 2,578 1.0
[Total ; 267,191 100.0 3,315,071

This report has been generated for Arcata, California with software created by Torrie Smith Assoclates for the Cities for
Glimate Protection Campaign of Tha International Coundil for Local Environmental Inltiatives.



10/15/2002

i Greenhouse Gas Emissions in
Target Year Report by Source

Equiv CO Equiv CO Energy
2 2
{tons) (%) (million Btu)
Electricity 98,086 . 36.7 594,696
" Natural Gas 49,062 18.4 794,918
CNG 1,835 0.7 29,723
Gasoline 105,008 39.3 1,211,060
Diesel 9,400 3.5 107,807
LPG 1,674 0.6 23,062
Fuelwood (Air Dry) 4,153 1.6 ’ 540,415
Green Electriclty ' 0 . 0.0 13,345
Paper Products 2,572 _ -1.0
Food Waste 90 0.0
Plant Debris -1,028 04
Wood/Textiles -1,185 -0.4
Carbon Dioxide 1,182 0.4
Methane 1,396 0.5

Total 267,191 100.0 3,315,017

Fuel cosls include Buildings, Vehlele Fleot, Strestlights and Water/Sewage sectars only,
This report has been generated for Arcala, California with software created by Torre Smilh Assoclales fur tha Cltles for
Climate Protection Campaign of The International Counil for Local Enviiunmental Initiatives.



10/16/2002

;g: 3 A

BEISHIERTS] Greenhouse Gas Emissions in 2046
Target Year Report by Sector and Source

Equiv CO Equiv CO Energy
2 2
, (tons) (%) {million Btu)
Resldentlal Sector
Electricity - 19,147 7.2 116,091
Natural Gas. 18,690 . 7.0 302,829
LPG - 8 0.0 108
Fusiwood (Alr Dry) 1,616 0.6 210,257
Subtotal _ ) 39462 - 14.8 629,285
Commerclal Sector
Electricily ‘ 48,199 18.0 292,230
Natural Gas 22,203 8.3 359,742
LPG 77 0.0 1,057
Green Electricity N 0 . 0.0 13,345
Subtotal T 70,6479 26.4 666, 375 -
Indusfrial Sector
Electricity 30,740 4.8 186,375
Natural Gas . 8,168 a1 132,348
LPG : 8 0.0 114
Fuelwood (Alr Dry) _ 2,537 09 330,169
Suhtotal ‘ o 41,454 15,6 ©t 648,995 -
Transportation Sector
CNG : 1,835 . 0.7 29,723
Gasoline. . 105,008 39.3 1,211,080
Diesel 9,400 35 107,807
LPG : 1,681 0.8 21,772
Subtotal 117,913 44.1 1,370,363

This report has baen genarated for Arcala, California with software created by Torrle Smilh Assaciates for the Citles for
Climate Protection Campaign of The International Councll for Local Environmenta! Initiatives.



10/15/2002

y Greenhouse Gas Emissions in 20

THE

Target Year Report by Sector and Source

Equiv CO Equiv CO Energy
2 2
(tons) . (%) {million Btu)
Waste Sector :
Paper Productls -2,572 -1.0
Food Wasle 90 0.0
Plant Debris -1,028 ) -0.4
Wood/Textiles -1,185 -0.4
Subtotal -4,695 -1.8
Other Sector ,
Carbon Dioxide . 1,182 0.4
Methane 1,396 ) 0.5
Subtotal 2,578 1.0
~ Total "
267,330 100.0 3,315,017

This report has been generated for Arcala, Californla with soflware created by Torrie Smith Associates for the Cities for
Climate Protection Campaign of The International Coungil for Local Environmental initiatives.



Appendix 11

Data and Calculations

BASELINE COMMUNITY ANALYS!IS DATA AND CALCUL.ATl'ONS INDEX

EDATS

BASELNEDATA
Rates for each sector

Growth
Arcala Population

Arcata Households
Commercial and Industrial Establishments

© Waste Generation

One Record
PGB&E Customers

Record:

Baseline Number of Households

Fuel Type ELECTRICITY
NATURAL GAS
LPG
FUELWOOD

Five Records

Corporate (City)
Commercial Establishments
Commercial Employees
Floor Area

ant \‘m_
Record:
Baseline

Fuel Typa ELECTRICITY
’ NATURAL GAS
LPG
GREEN ELECTRICITY

Record: HSU
Baseline Commercial Establishments
Commerclal Employees

Floor Area

Fuel Type ELECTRICITY
NATURAL GAS
LPG
GREEN ELECTRICITY
CHP

Record; HSU Water Pumping
_Fuel Type ELECTRICITY

Record:
Baseline

PG&E Customers
Commercial Establishments
Commerclal Employees |
Floor Area

Fuel Type ELECTRICITY
NATURAL.GAS
LPG
FUELWOOD

Record; Water Pumplng- non H8U
Fuel Type ELECTRICITY

Data Source

Draft Program EIR for the Arcata General Plan: 2020
and Local Coastal Land Use (Draft EIR)

US Census Bureau

US Census Bureau

Anita Alexander, North Coast Labor Market Consultant
California Integrated Waste Management Board

US Census Bureau

PG&E

PG&E

Amerigas

North Coast Air Quality Resources Board

Anita Alexander, North Coast Labor Market Consultant
Cily of Arcata Finance Depariment
Kim Walson, Public Works Superintendent

ABAG
PG&E
Amerigas
ABAG

Anita Alexander, North Coast Labor Market Consultant
HSU Human Resources Department

Debra Hopkins, Senior Planner, HSU

HSU Plant Operations
HSU Plant Operations
HSU Plant Operations
HSU Plant Operations
HSU Plant Operations

Humboldt Bay Municipal Water District

Anita Alexander, North Guast Labor Market Consultant
Anita Alexander, North Coast Labor Market Consultant
Brian Kang, City of Arcata GIS Specialist

PGEE

PG&E

Amerigay

North Coast Alr Quallty Rasourcas Board

Humbaldt Bay Munigipal Waler Dislricl
i i

Page
iv-v

v
iv
Xi
XV

vi

vii
viii

Xi
Xi
Xiii

XVi=xvii
vili

vii
xvi-xvii

xii

ix
ix
ix
ix

Xi
Xi
Xii

vi
Vi
vill



Appendix II
Data and Calculations

Data Source ' : Page

) Baseline Industriai Establishments Anita Alexander, North Coast Labor Market Consultant xi
Industrial Employses 2 Anifa Alexander, North Coast Labor Market Consultant Xl

Floor Area Brian Kang, City of Arcata GIS Specialist _ xii
Fuel Type ELECTRICITY - : PG&E ' : )
_NATURAL GAS . PG&E vi

FUELWOOD : North Coast Alr Quallly Resources Board vl

’ ’ Vs
- (EREETR ‘i{‘ru‘gz i : B
Arcata Traffic Model Draft Development Report , Fehr and Peers Associates, Inc, 1997, ' Xlv

In Draft Program EIB, for the Arcata General Plan; 2020 and Local Coastal Land Use Plan , November 1998.

. Doby Class, Clty of Arcata Deputy Direclor of Public Works.

990 Cltg of Arcata Waste Qeneratlon Study by the Matrix Management Group IRVl

Garald Kensfather, Humboldt County Waste Manager
Don Cordell, Manager of the Dry Craek-Landfill, Medferd Oregon

ansportétlon of Solid Waste : x|
Sewage Gas ‘ : ' : SRR

. ' xxlil
Arcata Cornmuntty Forest B P . - " Xxiv



Appendix.II
Data and Calculations

BASELINE CORPORATE (CiTY FACILITIES AND OPERATIONS) ANALYSIS DATA AND CALCULATIONS INDEX

. Data'Source ' Page'
BUEDNGS . OneRecord .
Record: Rollups Account 85-Bultdings & Part of 81-Parks
Baseline Floor Area Kim Watson, Public Works Superintendent xiil
Occupants : City of Arcata Finance Departmant xi
Fuel Type  ELECTRICITY ABAG xvi-xvil
NATURAL GAS PG&E xviii
LPG ) Amerigas vil
GREEN ELECTRICITY ABAG ) xyi-xvii
Two records ) ‘
City Transit . Clty of Arcata, Public Works Depariment TXiX
Raecaord: .Vehicle Fleet City of Arcata, Public Works Department Xix
MMETT
No data at this time.
Two Records:
Record: Rollup Account 41- Streetlights
Fuel Type ELECTRICITY . ABAG : xvi-xvll
GREEN ELECTRICITY ABAG xvi-xvif
Record: Part of Rollup 81-Parks g
ELECTRICITY - ABAG ' . xvi-xvii
GREEN ELECTRICITY ABAG - : xvi-xvil
Bl One Record
Rollups 84,87 .
ELECTRICITY ABAG o xvi-xvli
PG&E : xvi-xvil
NATURAL GAS PG&E Cxvill
GREEN ELECTRICITY ABAG ) Xvi-xvii
' One Record :
Record: City Waste ICLE! XX
Engineering Interface Limitad XX
OTHER ; ;
Transportation of Selid Waste : Xxi
Sewage Gas : 7 Xxli

Arcata Community Forest XXiv

il



Appendix II
Data and Calculations
INTIAL INPUT DATA A
S R NS S R S T O R R PSR B A A R ERCENTAGE]
%A‘%ﬂ%ﬁ%}é:ggﬁt P?EQL:%" EIR for the Arcata General Plan; 2020 and Local Coastal Land Use (Draft EIR).

US Census Bureau, hitp:/ffactfinder.census.qov
Anita Alexander, North Coast Labor Market Consultant

Califernia Integrated Waste Management Board (CIWMB)
ORIGINAL DATA:

Residential _ R :
Arcata Arcata Population 1997 Arcata Projected Population 2020
Population 2000 (US Census) | (Draft EIR p.2-2) (Draft EIR p. 2-2) :
, 16,400
_Households
|£mata Households Arcata Estimated Existing Residential Units Arcata Prafected Residential Units 2020
US Census) Draft EIR p.3-22) Draft EIR p.3-22)
7051 -
Commercial
From PDraft EIR j.3-14. Table 3-6
Existing Jobs 1997 | Projectad Jobs 2020 Ceifdgen oo
Retall 2,481 i 3171
Samvice 3180 3778

Total: —- - A
From Anlta Alexandsr, North Coast Labor Market Consultant (see)

2000 Commearcial Employment in Arcata
8000

Industrial
From Draft EIR. p.3-14. Table 3-6

e Existing Jobs 1997 | Projected: Jobs 2020 s SRR
I Production - . .

From Anita Alexander, North Coast Labor Market Consultant (sae)
2000 Industrial Employment in Arcata | ) B
2950 @ -

Transporiation
From Arcata Traffic-Model Draft Development Report, Fehr and Peers Assoclates, Inc, 1997 in Draft EIR . p. 4-8., Table 4-3.
[ Current Total Peak VMT | Projected Tutal Peak VMT 2020 -
| 56,254 . _ 63,329

Waste
Tons produced in Arcata In 2000:
12,181 (see xv)

ADJUSTMENTS! INTERPRETATIONS OF DATA:
Thg projected growth (expressed as % increase) for each sector was taken from the Draft EIR, for 2020, and cut In half to
estimate growth for 2010,

There are discrepancles hetween the data we used for baseline numbers for each sector ;cand th
. : § i o data we used to calculate
projected increases per sector. The most accurate numbers avatlable were used for basallne figures. These numbers ware
sometimes drawn fr_om the Drat EIR, but were often drawn from other sources. Data from the Draft EIR wers primarily used to
» calctufate projected increasas per sector. These calcutated growth amounts were than applied lo the baselina flgures for each
seclor. = ' ‘

The residential baseline figure of 16651 was used 1o caleulale projaoted increase (by percantage) In reskdential sastor
Ta eshmqlq Incraase in waste goneration, by 2010, the aurrent waste per parann (In [uns) was ealcuiatod, This Aubar v
then mullivlied by the projaetsd gopulatlan far 201 0, l T

Tha fieures used for rate projactions srs highlightsd in e,
The figures uged far basaline numboro are In boldfaco |



Appendix II
Data and Calculations

CALCULATIONS/ FINAL DATA:

Residential .
Current Residential 16,651x=20,000= 1.20= 20% increase fram 2000 to 2020. 20/2= 10% increase by 2010.

Household .
Current Household 8200x=0800=1.195= 20% increase from 2000 to 2020. 2012= 10% increase by 2010.

Commercial
5661 (combined retail and service) x=6046=1.227= 22.7% incraass from 2000 to 2020 = 22.7/2~11.35% increasa by 2010.

Industrial .
Cumrent Production 4779%=6269= 1.3117= 31% increase from 2000 to 2020 = 31/2=1 5.58% increase by 2010.

Transportalion
Current Total Poak VMT 56,254x=63,329= 1.125= 12.5% Increase from 2000 to 2020= 6.25% increase by 2010.

Waste
12,183 tons/ 16, 651 people= .73 tons/persan in 2000,
16.651 x 1.10= 18,316 people in 2010 x .73 tonsfperson= 13,370.7 tons in 2010. 12,183x=13371=1.047=10% increase.

Projected Projected
increase by Increase by
2020 (Draft EIR) [ 2010
Residential | 20% [ 10%
Households 20% 10%
Commerclal 22.0% 11% ]
Industrial 31% 16%
Transportation 12.5% 8 %
Waste NA 10%




Appendix 11
Data and Calculations

ELECTRICITY and NATURAL GAS, PG&E Customers
DATA SOURCE: PG&E
ORIGINAL DATA:

Classification kWh - Therms # of Cusfomers

Agricultural ' 6,212,901 656,852 . 83
Commercial 71,546,118 2,297,360 1208
Industrial ' 46,003.457 610,839 _ 113
Unknown 4,090,368 150,656 " 478
Residential 34,368,187 3,058,883 7744

From PG&E. e-mailed data

ADJUSTMENTS/ INTERPRETATIONS OF DATA;

PG&E data was pmvlded by PG&E Rapresentative Robert Cherry 707-445-5627. PG&E gave elsctrical Usage in KWh and
Natural Gas Usage in therms for 2000, for the entflra 7ip code of 95521, This data was adjusled lo account for the area of 95621
that extends beyond Arcata. The PG&E sectors also wars adjusted to fit CCP software sectors, -

Sectors . A T
PG&E Data was given for agricultural, commerclal, industrial, residentlal, and unknown. We put agriculture In with rncluslrlal

Adjustment for Zip Code Discrepancy
PGE&E llsts 7,744 residential accounts in 95521, This is 693 (9.8%) more than res)dences listed in oensuq data for 2000, Thls
adjustment factor of 10% was applied fo all numbers. Several commercial and Industrial estabilshments have more than one
account, so the residential discrepancy, was decldadly more aggurate. Thus, all seclor totals were reduced by 10%.

CALCULATIONSI FINAL DATA:
Residential

34,358,187 ~ 10%= 30,922 ,368.3 Kwh
3,058,083 - 10% = 2,7562,994.7 therms

Commercial

-+ 71,546,118 — 10% =64,391,506.2 Kwh
T 2,287,360 — 10% =2,067,624 therms

Industrial
46,093, 457 + 6,212, 901 = 52,306,358 — 10% = 47,075.722.2 Kwh
656,852 + 610,839 = 1,267,691 — 10% =1,140,921.9 therms

The Unknown energy calegory was not Included, This exclusion may be balanced hy the fact that energy usage of several
agriculture & industry accounts in 95521, not within City limits, are included in the report. A portion of this Unknown number
may be included at a later date.
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Appendix II

Data and Calculations
LPG

DATA SOURCE: Amerigas Gorp.

ORIGINAL DATA:
Total Amerigas LPG sales for Arcata area, not including the City government or HSU, in 2000:
3201 galions, .

Total Amerigas LPG sales for Gity of Arcata for 2000,
220 gallons '

Price per gallon:
$1.60

ADJUSTMENTS/ INTERPRETATIONS OF DATA:

The original total number of LPG sold in Arcata In 2000, was divided by three, to estimate numbers for residential, commercial,
and tndustrial sectors.

CALCULATIONS/ FINAL DATA: . ,
3201/ 3= 1067 gallons) for each sector (residential, commercial {non-HSU and rion-City), industrial).
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Appendix 11

: Data and Calculations
FUBLWOOD DATA

DATA SOURCE: North Coast Air Quality Management District.
Bob Torzynski, 707-443-3093,
Infarmation given by Telephone.

US Census Bureau. County Census data hitp:/quickfacts.census.gov/qfd/states/06/06023.html

ORIGINAL DATA: .
Humboldt County 1991 (90 dala) 68,388 tonsfyr of wood = 34,194 cords in 1990
LP = 1,459 {ons of wood (2000} ‘

C‘ounty Census data http://quickfacts.census.gov/qfd/stales/06/06023.himl
Humboldt County Population 2000: 126,518
. Population, percent change, 1990 to 2000 6.2%

http/fwww.arcatacityhall.org/profils hilm
Humboldt County Population 1990: 119,118

_Humboldt County population
1990 2000
119,118 126,518

"ADJUSTMENTS/ INTERPRETATIONS QF DATA:
Residentjal
County resldential eslimates were adjusted for fime (10 years from 1980 to 2000} and for assumed discrapancies between
Arcata and Humboldt county numbers. ’

The 1990 data was adjusted to represent 2000, by applying the county resldential growth rate for the time perlod (6.2%
increase), to the fuslwood consumption.

The parcentage of county represented by Arcala residents was multiplied by the fuelwood consumptlon valculated for 2000,

Industrial

Any industrial establishment buming wood for fusl, is required to report this use to the NCAQB. The only Arcata industrial
facility on file for the baseline year (or any year after) is Loulslana Pacific. .

The resldential conversion of 2 tons wood/cord was used (From NCAQMD).

NCAQMD presumed that Arcata would have slightly less woad fuel consumption per capita, than the county averags.

CALCULATIONS/ FINAL DATA;

Residential . ,

34,194 cords in 1980 x (.U62)'= 2120.028 + 34194 = 36,314,028 cords in 2000 for Humboldt county
16,651Arcata rasidents/126518 Humbold( county reskisnts = .13 (or 13%)

36314.028 cords x (.13)=E;?21 cords bf wood fuel used by Arcata rasidents In 2000.

Induslrial . "
14,059 tons/ 2= (7,029.5 cords in 2000)
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HSU ENERGY _
DATA SOURCE: George Wright, HSU Plant Operations

ORIGINAL DATA:
ELECTRICITY PURCHASED

Enron:
13,276,300 kWh-

ELECTRICITY PRODUCED (Cogeneration)
1,033,052 KWh

NATURAL GAS PURCHASED
Contract with State Supplier
For cogen:

167,810 therms
For other uses:

987,897 therms.
TOTAL: 1,135,707 therms

LPG
9063 US gallons

ADJUSTMENTS/ INTERPRETATIONS OF DATA;

Appendix II
Data and Calculations

HSU s electrcity was purchased from ENRON on 2000. According to HSU, Enron had a separate green mix constituting 20%
of the electricity provided to HSU. This green mix was separate from any green In the regular mix, which constituled 80% of

the electricity provided.to HSU.

Also, a porfion of the natural gas purchased powers the cogen. ICLE] staff recommend that natural gas being used to power the

cogen., be counted In natural gas purchasedfused. Therefore, the emissions fro

accounted for in natural gas purchased/used.

CALCULATIONS/ FINAL DATA:
Enron
13,276,300 kWh x 20% = 2,655,260 KWh Green

13,276,300 kWh + 2,665,260 KWh Green =10,621,040 KWh Ungresn

Callfornia Mix

10,621,040 KWh

Green
2

Natural Gas {not for co-gen)
967,897 therms

For cogen:

+ 167,810 therms
[TOTAL: 1,135,707 therms]

NOTES:

m cogen. electrical/heat production are

HSU electricity and natural gas figures are from the fiscal year 2000-2001. Propane is from 1999-2000.



Appendix II
_ Data and Calculations.
ELECTRICITY ASSOCIATED WITH WATER PUMPING -

DATA SOURCE: Humboldt Bay Municipal Water District

Jay Tarvin 443-5018, jtarvin@hbmwd.com.
Carol Rieche, Director of HBMWD

ORIGINAL DATA: From Jay Tarvin:

7 Arcata Usageas ~ Share of
Start .| Arcata Water % of total Power Use Share of
Date End Date Use (MG) municlpal usage (kWh} Power Cost
HHHAHER | 1/21/2000 - 739 24.3% 86,376  $ 4,689
1/21/2000 | 2/22/2000 61.7 23.9% 85112  $ 4,621
2/22/2000 | 3/22/2000 64.3 23.2% 82442 § 4476
3/22/2000 | 4/22/2000 67.0 23.9% 85081 § 4,619
4/20/2000 | 5/19/2000 768 - 23.3% 82,800 % 4,495
5/19/2000 | 82172000 8241{ 224% 78,595 % 4,267
8/21/2000 | 7/21/2000 86.7 20.7% 73,881 & 4,011
7/21/2000 | 8/21/2000 86.7 20.7% 73,848 $ 4,000
8/21/2000 | 9/20/2000 87.3 20.6% 73321 § 3,980
9/21/2000 | Rt 794 21.4% 76,188  § 4,136
10/19/00 | 141700 78.4 23.0% 82,032 % 4,453
11447100 | 12/19/00 57.5 20.9% 74427 8 4,040~
| Totals > 9020 | | 954102 3 5179

Data sant to Clty Slaff alactronically, appeared as shown above.

HSU used 85 Million Gallons of water in 2000. HBMWD.

ADJUSTMENTS/ INTERPRETATIONS-OF-DATAz- - -~ - s e e
W'aler is supplled to Arcata by the Humbokit Bay Municipal Water Disfrict,

According to Carol Rieche, Dirsctor of HBMWD, water pumping is responsible far 95% of the energy use involved with water
supply. To caleulate the amount of electricily associated With watar pumping for the community, the KWh for water pumping ‘only
were used. Ms. Rleche also stated that HSU is the largest water user in Arcata, 5o an atternpt was made t9 also-identlfy the
louds specific to HSU., A realistic estimate for KWh assoclated with H8U s watar puinping was estimslad by caleulating the
percentage ul Arcata § walar demand that comes from HSU. This parcentage (9.4%) of the total Arcata KWh for water pumpling
was used to eatimate the KWh due to HSU s watar consumption,

CALCULATIONS/ FINAL DATA:

85 MG/ 902 MG= .094235033 or 9.4%
(.N94235033)(954,102 KWh)= 89,909.83 KWh due to HSU water consumpfion.

KWh $ Tolals- Million Gallons
Arcata 954,102 51,796 802
H3U 89,809.83 | 4880.9 A5




COMMERGIAL AND INDUSTRIAL ESTABLISHMENTS AND EMPLOYEES

DATA SOURGE:
Anita Alexander, North Coast Labor Market Consultant
Labor Market Information Division of CA Development Department 1/23/02

Appendix 11
Data and Calculations

_ORIGINAL DATA:

To: City of Arcata
From: Anita Alexander, North Coast Labor Market Gonsultant
Labor Market Information Division of CA Employment Development Dapartment

The data you requested on commercial and industrial employment in the City
of Arcala follow:

3rd qtr 2000 employment in the industial sector {which includes
agricufture, construction, manifacturing and trucking) was 2850. There are
160 establishments in this scctor,

3rd qtr 2000 employment in the commercial sector (which Includes public
utilities, wholegale trade, retail trade, finance, insurance and real

estate, services and government) was 8000; with 450 establishments.
| HSU jobs were Included,

e-mal [0 Gily Stalf

ADJUSTMENTS/ INTERPRETATIONS OF DATA:

Ms. Alexander assemblad the data provided by the State into calegorles- {o fit CCP software (see explanatlon above.)

Ms. Alexander s data wers used for lotals for all commercial and industrial gectors.

For community breakdowns in the cammercial sector of the community analysis, HSU and the City were subtracted from total
astablishmants, and their respective employees wera subtractad from fotal employsss:

CALCULATIONS/ FINAL DATA:
The data was vsed as provided by Ms. Alexander for {otals.

For commerclal Record breakdowns, the following calculations and data were used:

, Establishments Employees
Commearcial |1 450 | 8000
; -1 (HSU) - 1471 (HSW)
| -1 (City of Arcata) L;21 7 (city of Arcata)
Total PG&E Customers Record 448 | 6312
HSU
DATA SOQURCE:

Human Resources Department, HSU

ORIGINAL DATA: ;
- Qver the telephona: 4/02 e
Inlcudes part time and fullime HSU employess for 3/31/2000: {1 471

ADJUSTMENTS! INTERPRETATIONS OF DATA;
None.

CALCULATIONS/! FINAL DATA:

None.

CITY OF ARCATA (CORPORATE)
DATA SOURCE:
City of Arcata Finance Department 2

ORIGINAL DATA: '

The City had 217 Part and Full time Employaes in 2000,
ADJUSTMENTS/ INTERPRE TATIONS OF DATA:
None,

CALCULATIONE/ FINAL DATA:
Nons,
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Appendix 1I
Data and Calculations

FLOOR AREA

DATA SOURCE: Brian Kang, City of Arcata GIS Specialist
ORIGINAL DATA:

e _]_j
1 Central Business District 850930.8 19.5 :
| 2| General Commercial 1225862.7 28.1
| 3 | General Commercial Planned Development 363812.5. 8.4
4 | Heavy Industrisl 3207206.7 73.6
| 5 | Industral Commercial 2887644.3 66.3
| 6 | Industrial Commerclal Planned Development 317252:4 7.3 . |
7__{ Public Facility 4317386.5 99.1
8 | Public Facility - Parks 208256.6 4.8
9 | Public Facility Planned Development 314560.9 7.2
10 | Thoroughfare Commercial | 1100311.9 " " 25.2
11 |- Thoroughfare Commercial Planned Development | 62848.7 1.44 T

ADJUSTMENTS/ INTERPRETATIONS OF DATA: SR o
The zone desriptions 1-3, and 7-11, wera counted as commerclal for the purposed of this inventory. Zone descriptions 4-6
wore caunted as Industrial for this study, giving the following totals for square footage:

Commercial 8,443,978.6 sq.ft. o B
Induslrial 6,412,103.4 5q. ft o T T

This square footage comes. [rom GIS footprint data. Therefore, this is singlg story area, and does not Incorporate multiple

stories, The vast majorily of commercial and Industrial faclfitles in' Arcata are single story, This numbet Is a ballpark figure, on
the conservative side, '

To ascertaih Commarcial minus City government and HSL: - v R TR RESRE

8,443,978.6 - 1,464,170 (HSU) - 81,800 (City)=5,898,000.6 sq. ft)

CALCULATIONS/ FINAL DATA:
The abova data was used.

HSU -
DATA SOURGE; Debra Hopkins, Senior Planner
Humboldt State University
Arcala, CA 95521
v: 707.826.4111 f. 707.826.5703, dah3@humboldt.edu

_ORIGINAL DATA:

In response to your request for campus building square footages to be used
In the City of Arcala's greenhouse gas inventary program:

Campus buildings (maln campus only): 1,130,636 gross square fast
1. Housing, including dining & residence halls: 333,542 gross square foet

&-mail to City Staff from Debra Hopkins

Note: Ir? tha above Information, the housing, dining, and res. halls componentis not Included In the total Caﬁ‘;pus bullﬁing flgﬁre.

ADJUSTMENTS/ INTERPRETATIONS OF DATA:

The total HS1J Malnh campus (Including residenca haila) square foolage was uged: ﬁ,454,173 55] ft

CALCULATIONS! FINAL DATA®
Tha oriylnal data was usod,

xli



FLOOR AREA (Cont)
CORPORATE
DATA SOURCE: Dan Diemer, City of Arcata

Appendix 11
Data and Calculations

Kim Watson, City of Arcata Superintendent of Public Works

ORIGINAL DATA:
‘Dan Dlemer, Gity of Arcata
Square Footage of Gity Bulldings

Facillty

Approximate Square Footage

Community Center 21,000
| D Street Nelghborhood Center 5,700 -
Redwood Lodge 2400
SH 1,000
City Hall 16,000
AMIC 1,600
Library 5600
TC 2,000
| Judo Hut 2,600
Park Maintenance 2,500
Machata Barn 3,000
Miscallansous 2,000 i

Kim Watson, City of Arcata Superintendent of Public Works

Facility

Approximate Square Footage

Wastewater Treatment Facility

18,000

ADJUSTMENTS/ INTERPRETATIONS OF DATA:

Corporate Square Footage {rough eslimations) provided by Dan Diemer and Kim Watson were compiled for a total,

GALCULATIONS/ FINAL DATA:
Total Carporate Square Footage (approx): [83,400 sq.f.

NOTE: .

The square footage of City bulldings includes many bulldings that are rarely used.
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Appendix II
Data and Calculations
TRANSPbRTATIC)N

DATA SOURCE: Fehr and Peers, Transportation Consultants, Arcata Traffic Model, Draft Model Development-Report.

Dacember 10, 1997.
Callfornia Transportation Department {CalTrans) ) :
Doby Class, City of Arcata Deputy Director of Public Works

ORIGINAL DATA:
Fehr and Pehrs

Total peak VMT 56,254

_ N[ ouT
ExtornalExtornal Trafiic Model | 4731 | 4850 |
{Through Traffic)

Doby Class _ ' ‘
Miles for study area through traffic: 3 miles (from Humbaldt County MI. 85.5 to Humboldt County Mi. 88.6)

Traffic count at the comer of 18™ and H street, conducted midweek by Department of Public works.

9/27/2000 9/28/00
Time %of ‘ Time | % of

datly daily

traffic _ traffic : . . el i IS TR
1800 8.7% 1600 7.2% BRI R RIS
100 [ 84% - [1700 7.5 %

ADJUSTMENTS/ INTERPRETATIONS OF DATA; .
Paak VMT (PVMT) data calculated for the City of Arcata by Fehr and Peers was used as the baseline data. PYMT data .. |
represents one peak aftamoon hour daily, This VMT data included external-external traffic, or through trafflc from highway 101,
Aller discussions with ICLE) technlcal consultant, the declsion was made to roimove the axternal-external traffic from our VMT
model. This process produces a VMT value, represantative of tralfic patterns that will be more easily Impacted with

community measures,

To remove through traffic from the VMT data, the average of the external-external traffic from the Fehr and Peers modsl was
multiplled by the distance of the 101 corridor from Samoa boulevard to the Guintolli exit. This distance is actually slightly less
than the study area, giving us a conservative number. Fehr and Peers, calculated peak hour VMT, which is estimated by them
to be 8% of daily VMT. This figure was double checked with traffic count data collgcted from the Depariment of Public Works,
Peak hour traffic does appear to be approximately 8% of dally traffic flow. The newy calculated PVMT numbar (minus through
lraffic)was adjusted (o dally VMT, by dividing by 8%.

A1 % increase in traffic per year (Doby Class) was assumad,

CALGULATIONS/ FINAL DATA: :
fraffic In out ’

{4731 +4860)/ 2= 4790 cars x 3 mlles = 14, 370 (1997) x .01 = 143.7 + 14,370= 14513.7 (1 998) x .01= 145 + 14513.'?":
14658.8 (1999) x .01= 146.588 + 14658.8 = 14,805.4(2000) Through Iraffic PYMT ‘

56,264 PVMT (1997) x .01= 562.5 + 56264= 56816.5 (1998) x .01= 568.2 + 56616.5= 57384.7 (1999) X .01= 573.8 + 57384.7=
57,958.5 (2000) PVMT

57,958.5 (total PVMT) — 14,805.4 (through traffic) [i3,153 PYMT]
43,153/ .08 ={539,412.5 daily VM1|

Followlng ICLEI & suggastion, Amatn 8 daily VMT was mullpllad by 330 davs to . _
waekand and hollday traffin, . piiac oy ays to augounts for flugtualinm in wyukday versus

839,412.5 x 330 dlays={76,000,125 Annuial VATT]
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Appendix 11
Data and Calculations

WASTE

DATA SOURCE: California In{egrated Waste Management Board (CIWMB). www.ciwmb.ca.gov
Waste Generation Study for the City of Arcata. 1990. Table 1-1. The Matrix Management Group.

Gerald Kensfather, Humboldt County Waste General Manger
Don Cordell, Manger of Dry Creek Landfill, Medford Oregon

ORIGINAL DATA:

CIWMB
City/County | Tons Exported | % Waste Exported to Total Tons of Total
in 2000 Waste Disposed Waste Disposed
Humbeoldt "] 78,850 86% 91,430
Arcata 11,828 97% | 12,183 ]

_GHG Producing Waste Stream Cumposltion, by percentage, from City and State

[ 1990 City Data__| 1999 Statewide Data. CIWMB
Paper T 29.9 30.2 -
Plant 10.2 ) 10.2
_Food 10.5 15.7
[ Wood, furniture, textlles. 116 7.0 ]
[ SUB TOTAL 62.2 % 63.1%
| OTHER 37.8% 36.9% B

Don Cordell, Manger of Dry Creek Landfill, Medford Oregon
_ Methane Recovery Rate:

ADJUSTMENTS! INTERPRETATIONS OF DATA:

Note: Both the City and the State waste stream composition studies, listed other sources of organics which were not included in
the CCP sofiware calegorles. The City induded Tires and Rubber (2.0%), and manure (0%) in organic waste; the State included
manure {.1%) In organle waste. Neither of thesa sources were Include in the waste stream analysis, here. '

Current state-wide data was compared with older Arcata data, to decide which might be more accurate. The waste stream
composition was very similar, so the 1990 Arcata waste stream parcentages were appiled to current tonnage data.

CALCULATIONS/ FINAL DATA!
The 1990 City Data percentages were applied to the lofal waste disposad listed abave.
Total={12, 183 tonsl. i

Waste stream
Compoesition
29.9 . Paper B
10.2 ' Plant ]
10.5 Food ]
11.6 Wood, furnilure,
textiles. .
| 62.2 % | SUB TOTAL
| 37.8% OTHER
NOTES:

There is a closed landfill located in Arcata. The County Wasle manager is not i
: ; aware of tha landfill opening dat
garbage was dumped there. The fandfill was cloged in 1978 or 1979. There is no methane racuverypat ;hg si?e?l i o
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CORPORATE (GITY) ELECTRICITY, GREEN AND UNGREEN

DATA SOURCE:

For All Facililles, except for AMIC and the Treatment F‘_Ian!:, ) N
A‘l)BAG, Association of Bay Area Governments Electricity, Online Account Billing Detail Report

Invoices from.

For AMIC and the Treatment Plant:
PG&E Audlit for the City of Arcata, January 1999,

ORIGINAL DATA:

Appendix 11
Data and Calculations

ABAG

STREET

BUILDINGS PARKS WATER/
Account LIGHTS Account SEWAGE
Rollups: Account Rollup: Account
75, 85, 91 Rollup: 81 Rollups:
| M : 51, 64, 67
2000 KWh $ KWh - $ KWh $ KWh $
‘[ JANUARY 30102 2439.30 31677 2581.57 5525 515.93 29614 2712.72
FEBRUARY 31412 2267.78 27995 2122.86 4716 449.87 28883 2790.45.
MARCH 31380 2486.79 27960 2155.97 3933 355.46 27562 2423.28
APRIL 30306 2432.14 27929 1589.40 3682 J68.77 29598 2801.08
MAY 2874 297.17 27728 2120.35 579 314.18 26662 2478:70
JUNE 30761 3279.79 27897 2146.60 2788 284,23 28753 2806.28
JULY 4870 111,17 27898 2148.73 762 110.63 | 11017 1169.71
AUGUST 86000 9126.1 459 64.34- 14466 | 126281 58895 6082.09
SEPTEMBER 29917 | 4082.02 | 55245 | 4267.99 70 42.23 20327 2056.70
OCTOBER 76450 | _10400.34 | 28119 | _ 2270.09 9819 | 1072.46 | 73972 8246.33
NOVEMBER 448086 2438 | 27877 | 2927.75 35636 |- 38584 |- .31664 |._ - 2177.46
DECEMBER 46082 1520.93 27893 457.19 4109 116.51 35950 986.21
TOTALS— —[~ 445040 | 40881.44-{~~330675 |~ 24562:84 | ——53986-|—5279:62-|— 402807 |~ 36733.01
% ‘ : S R . . . = _J
TOTAL ABAG KWh 2000: 1,240,587
PG&E 1999 Audit
[ Facility ' Account # Annual KWhs | Annual Charges [ Average KWh'Gharge®
Interpretive Center TLF-23-32081 2736 $ 307 REEEE i
Treatment Plant | TLF-23-33201 805,680 $ 65,530 $.08 —

TOTAL PG&E KWh 2000: 808,416

ADJUSTMENTS/ INTERPRETATIONS OF DATA:

Energy expendituras fisted in the abave chart, do not in

lotals for monthly ABAG and PG&E billing.

Rollup 81 has been divided between Bulldings and Streallights , based an the dalincation batwe
lighting by Dan Diemer, the City of Arcata s Parks

Superintendent. Approximatsly 94

clude energy taxes, but do include distribution charges as Included iri

en park buildings and park
% of the Parks Rollup KWh is from Park

lighting, and approximately 6% Is from Park Buildings, This estimata was calculatad from typical monthly KWh usage divided
into bullding accounts and park lighting accounts,

According to ABAG Represeantalive, Jerry Lahr and C

onnie Slewart, City Councll Member

» our ABAG aleclrelty ranged from 60-

90% green during 2000. Our slectriclly was 60% green from January — Septembor of 2000, and 90% green from Oclober

to December of 2000, PG&E electricily generally follows California ¢

xvi
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Appendix 1I
Data and Calculations

CALCULATIONS/ FINAL DATA:

Jommmrm st [ SRR D
60% Green  90% Green
Parks * Total Total [Green : Ungreen
{81) KWh Cost % Green Green Kwh Cost Ungreen Kwh | Cost
53985 | 5279.62
Js 36521 | 360258 0.60 219126 2197.48 14608.4 1465.1
0-D 17464 | 1617.04 0.90 15717.6 1455,336 1746.40 161.70
; TOTAL N 37630.20 3652.82 16354.80 1626.80
Lights x.94 35372.38 3433.65 15373.51 152919 |
Buildings | x.08 2257.81 219.17 981.29 97 .61
iparks were dlvided into Bulldings and Streetlights and added to those sections below.
Bulldings Total TOTAL Green Ungreen |
(75, 85, 91). KWh COsT % Green Green Kwh Cost Ungreen Kwh  Cost
445040 40881.44 -
J-8 277622 2062217 0.60 1665732  16913.30 1110488 10608.87
0D - 167418 14359.27 0.90 150676.2  12923.34 16741.8 1435.93
SUBTOTAL 3172494 _ 28836.64 127.790.6 120448
+ Parks (81) bings. 2257.81 21917 981.29 9761
TOTAL 319,507.21 29055,81 128,771.89 12142 .41
Streetlights  Total TOTAL Green Ungreen
| (41) KWh COoSsT % Green Green Kwh Cost Ungreen Kwh _ Cost .
338675 24552.84
J-8 254786 1959781 0.60 1528716  11758.69 101914.4 783912 |
0-D 83889 4955.03 0.90 75500.10 4459.53 8388.9 .495.50
SUBTOTAL 2283717 16218.22 110303.3 8334.62
+ Parks (81) lights 36372.38 3433.65 15373.51 1529.19
TOTAL 263,744.08  19651.87 125,676.81 9863.81
Watar /WW  Total TOTAL Green Ungreen
| (51,64,67) KWh COST % Green Green Kwh Cost Ungreen Kwh  Cost
402807 36733.01 :
J-5 261311 2932.01 0.60 1567866  15193.81 104524.4 10129.20
0-D 141586 11410 0.90 127427 4 10269 14158.6 1141
SUBTOTAL 284214  25462.81 118,683 11270.20
PG&E 808,416 77107.20
. TOTAL 284,214 25,462.81 927,099 88,317.40
TOTAL : UNGREEN
ELECTRICITY GREEN kwh kWh
_ e BEZA8E29 fABHsATID
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CORPORATE (CITY) NATURAL GAS

DATA SQURCE:

PG&E Audit for the City of Arcata, January 1999,

ORIGINAL DATA:

Appendix II
Data and Calculations

Annual Therms Annual Charges A-Verége Therm Charg
| Treatment Plant 119,738 $ 7,304 $0.37 i
TOTAL City 37,584 $16,132 $0.43

ADJUSTMENTS/ INTERPRETATIONS OF DATA: : ‘
The freatment plant was subtracted from the total City usage, and the two numbers were entered in the appropriate categories.

CALCULATIONS/ FINAL DATA:

37,584- 19,738 = 17,846 tharms: buifdings

3 16,132- 7,304 = §8,828: buildings
19,738 therms: treatment plant (water/sewage)

XViii
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CORPORATE FLEET

DATA SOURCE:
City of Arcata, Public

ORIGINAL DATA:

Works Déparlment

Appendix 11

Data and Calculations

2000 Fuel Gallons Cost (§) Miles

Vehicle Fleet Diesel 9218.680 12,097.86 Total diesel & unleaded:
Unleaded 23,723.946 | 36.297.05 437,408.9
CNG (2 trucks) [ - |- 2085

Mad River Transit Diesel 26,619.33 86,154
Unleaded 693.10 15,384

ADJUSTMENTS/ INTERPRETATIONS OF DATA:

To eslimate gallons for diesel and unlsaded fuel used by transit ve

applied to transit vehicle costs.

To estimate mlleage for diesel and un
appliad 1o the total mileage. This met
dlesel and unleaded vehicles.

GALCULATIONS/ FINAL DATA;
Fleat Diessl: $12,007.86/ 9218.680 gallons = $1.3123/gallon
Transit Diesal: $26,619.33/ $1.3123 per gallon =[20284 gallong]
Fleat Unleaded: $36,297.05/ 23, 723,046 gallons = $1.529/gallon

Translt Unleaded: § 693.10/ $1.529 per gallun =
9218.680 + 23,723.946 = 32,842.63 9218.680/ 32,942,863
2798 (437 408.9) = 437,408.9- 122,387= [315,021.9 miles

ESS.GG ﬁalfonﬁ

=,2798

hicles, cost per gallon for flset vehicles were estimatad and

Ieaded'ﬂeet vehicles, a ratio of diesel gallans {o unleaded gollons was calculated and
had is a raugh estmation, and does not accurately take differences in fusl efficlsncies for

XIx

2000 Fusel Gallons Cost ($) Miles
Vehicle Flest Diesel 9218.680 12,097.86 122,367
Unleaded 23,723.946 36,297 315,021.9
CNG (2 trucks) - - 2085
Mad River Transit | Diesel 20284 26,619 86,154
L Unleaded 453 ) 8Y3 15,384




Appendix II
Data and Calculations
CORPORATE WASTE

DATA SOURCE: . ‘ -
No data was available for the City of Arcata s waste generation. ICLE! staff provided data from another community analysis,

that may reflect the City of Arcata s waste stream. In thelr inventory, the City of Chicago references methodology and estimates
provided by the following: ) . .

Guide to Resource Conservation and Cost Savings Opportunities for Office Bulldings by Engineering Interface Limited in
assoclation with RIS Limited for the Ontarlo Ministry of the Environment, 1997, p 3. ‘

ORIGINAL DATA: .

The City of Chicago conducted a waste analysls, where they estimated the average Ibs. of waste generated per employes, per
year. This number was estimated by taking the total amount of waste generated (in Ibs), and dividing by the total number of
employees. They estimated for thres waste generation scenarios: fow, medium, and high. The low estimata was 520
pounds per employee, per.year. :

This same document presented the waste stream composition for a typlcal office:
Paper: 54%
Newsprint. 2% .
Cardboard: 10%

Yard waste: 9%
Food: 13%
Plastic: 8%
Metal: 2%
Glass: 2%

ADJUSTMENTS/ INTERPRETATIONS OF DATA: ‘

Arcata s employees were assumed to be on the low slde of waste generation. The Clty of Arcata has had a comprehensive

and expanding fagily recycling program, for over a decdde. As such, we Used the estimate of 520 ibs. of waste per employees
oy S SN2 USEL TS PRMAe O 20 03, OLWe

The Clly conducted a maor relrofit, during the baseline year of 2000, géiferating construction waste. Construction waste is not

taken Into account with the above estimations. However, It must be noted, that construction waste has a very low percentage of

organles. Thus, for the purposes of this study, the construction waste figures are not necessaty,

The waste straam braakdowns were entered in the appropriato software categories,

CALCULATIONS/ FINAL DATA:

- (217 employees) x (520 Ibs. of waste/ omployees/ yoar) = 112,840 Ibs waste/year.

1 ton= 2000 Ibs..
112,840/2000= 56,42 tons/year.

XX



Appendix II
Data and Calculations

TRANSRORATION OF SOLID WASTE OTHER

DATA SOURCE: ,
Waste Solutions, Trucking Company.
ICLEL

ORIGINAL DATA:
Waste Solutlons, Trucking Company.

941 tons of waste per trip from Arcata to Medford,
410 miles roundirip from Arcata to Medford.

Estimated fuel efficiency: § mpg, diesel fuel.

ICLEI

| Emissions: 22.384 Ibs, of CO2 per gallon of diesel.

ADJUSTMENTS/ INTERPRETATIONS OF DATA: :

The numbers of trips travaled by the Waste hauling company were estimated by dividing the known tonnage of waste hauled for
2000 by the sstimated tonnage hauled per trip. Then, the miles fraveled by the Waste haullng company were estimated by
dividing the trips made by the round trip mileage batween Arcata and the Medford landfill. This annual miieage was then divided
by the fuel afficiency of 5 mpg for the trucks for total gallons used for waste transport In 2000. Then, the annual gallons were
multiplied by the estimated emissions of COz per dlesel gallon.

CALCULATIONS! FINAL DATA: ‘
12,183 fons in 2000/ 24.1 tons per trip= 605.5 trips to Medford x 410 miles per trip = total 207,255 miles traveled).

207,256/ 5 mpg= 41,451 gallons. X 22.3842=

B27,547.47 Tha, of GO in 2000,

XXi



Appendix II
Data and Calculations

SEWAGE GAS OTHER

DATA SOURCE: -

Dave Couch, City of Arcata Water/Wastewater Operator
ICLE! staff, from:

www.ela.doe.qov

Wisconsin Energy Bureau.
www.wifocusoneuseragy.convrenswable/wastewat.pdf

ORIGINAL DATA: :
Dave Couch, City of Arcata Water/Wastewater Operator

2000 Volatile Solids destroyed (#)
.January 18247 s
Fahruary 20957
March 22182
April 22112
May 18491

| June 26088 ]
July 25006 |
August 13826

| September 28028 )
October 35366 ]
Novembar 36428
December 39564
TOTAL 306,295

Wisconsin'Energy Bureau, * S e
Madison Wisconsin Sewarage District estimated that 60% of their sewerage gas was methans.

ADJUSTMENTS/ INTERPRETATIONS OF DATA;
According to Dave Couch, the amount of sewage yas created by volatile salids destroyed by the sewuys digester, can be

asfimated by multiplying total volatile solids by 15. Mr, Couch also estimates that roughly 50% of thls gas Is used to hizat the
digester, and roughly 50% Is released to the atmogphers.

Madison Wisconsin Sewerage District estimated that 80% of thelr sewsrage gas was methane. Therefore, 60% of the sewage
yas raleased was reporled as methane released, under Other, - '
Also, frum IGLEI staff: 1 miilion cubic feet of methane= 443.5 tons eCO2 (wwwv.ela.doe.qov )

CALCULATIONS/ FINAL DATA:

306,295 x 15 = 4,594,425 cubic feal/gas created in 2000 :

50% x 4,594,425 cubic fest/gas =  [2,287,212.6 cubic fest/gas raleased In 2000}
[2,297,212.5 cubic fect/gus used in 2000]

2,2897,212.5 (.6)=1,378,327.5 Gublc faet of methans released.

1378327.6 Mmillion= 1.378 x 443.5=[611.28 fons eCOJ



Appendix II
Data and Calculations
CATTLE METHANE OTHER
DATA SOURCE:
Gary Markegard, Farm Advisor, UC Davis
EPA Inventory of US Greenhouse Gas Emlssmns and Sinks: 1990-1999 Annex J.

ORIGINAL DATA:
Gary Markegard, Farm Adwsor, UC Davis

E?O anirmnal unltg of Dairy Catile
ETO animal uni@ of Beef Cattle

EPA inventory of US Greenhouse Gas Emissions and Sinks: 1990-1999 Annex J.

Dairy Cows-111 kg/methane/head/ycar
Beef Cows- 82 kg/methane/head/year

ADJUSTMENTS/ INTERPRETATIONS OF DATA:

An animal unit= 1000 lbs of cow. At various times of the year, there are many cows smaller than thls. Also, at various tmes of
Lhe year, many cows are not pastured within cily limts. The animal unit numbers were mutilplied by the beef and dairy cow
coefficiscnts provided by ICLEL

CALCULATIONS.’ FINAL DATA:
270 Dairy cow units x 111 kg/methane/year= 29,970 kg methane/year
370 Beef cows unils x 82 kg methane/headlyaar= 30,340 kg methane/year

29,070 + 30,340 =[80,310 kg methane/year

XXiil



Appendix II
Data and Calculations

ARCATA COMMUNITY FOREST OTHER
Sequestration of COz

DATA SOURCE:
Prichard, S.J., L.A. Wayburn, and M.A. White, 200(?.
Modellng carbon storage in redwood forests with different

management scenarios,

httgWnature.berkeley.guf—-]'l'eblanMﬂlRedwood/rdwd-Modaﬁng.htm!

1999 Timber Management Plan, City of Arcata

ORIGINAL DATA: .
Mark Andre, Deputy Director.of Environmental Services, 1899 Timber Management Plan, City of Arcata

Community Forest Acres: 1160 acres (includes Jacoby Creek Acquisition)
Harvest rate: 50% of new growth in 65% of forest. (Harvest Is not allowed in 35% of the forest area).

Average age of lrees: Arcata Community Forest = 120 years. Jacoby Creek Forest: 90 years.

From Prichard, etal. 2000,
The following data represents the annual carbon storage (in metric tons of Carbon per:hectara) far:a,coastal yedwood.forests -
(75% Redwood & 15% Doug-Fir), that has been harvested over time with a Stewardship Model (selectively harvested at 20

year intervals). The average age of frees in the stand were 60 years, at beginning of the sludy.

Time Metric fons of live Carbon/ hectare/ year | Harvest Volume m3/hectare
10 347.2 :
20 279.7 . 657.2 e AYD SN
30 373.5 ] : .
40 368.1 870.0
.50 454.9
ol . 427.8 11261 s )
70’ ‘ 508.4 ;
| 80 465.8 14134
80 5424
100 ) 489.1 1722.6
110 1. 569.0
120 : 511.1 - 2053.1
130 576.5
140 . 513.6 2381.8 ]

ADJUSTMENTS/ INTERPRETATIONS OF DATA:

Prichard etal (2000), estimated the sequestration capacily, over time, of coastal Redwood Forests, being harvested with
stewardship and indusfrial models. We used data from the stewardship modsl , 10 assess sequesiration capacities from the
Arcata Communily Forest. The average age of trees In the Arcata Communily Forest is 120 years. The average age of frees In
the Jacoby Craek Forest Is 90 years. Therefore, the average age of the two forests (100 years) was used to estimate annual
carbon storage from Prichard s research. Given the average age of the study forest was 60 years at the beginning of the study,
it was assumed that the average age of the forest would be 100 years after 40 siudy years, ’

To estimate annual growth , or carbon sequaestration, in the forest, the change in biomass between two periods whera no
harvest took place was used. Harvest only fook place every 20 years. There was no harvest between the study perlod of 40 and
50 years (when average age of study farest would approximate average age of Arcata Communtty Forest). The growth fram -
decade to decade (for decades where the forest wasn t harvested) ranged from 59.8 metric tonnes of carbon per hectare per
decade to 94 metric fonnes of carbon per hectars per decada for the study period, with [an average _growth of 77.52 m?tl%ol
ftones of carbon per hectars @Ldecade!. The decade growth was divided by ten 1o estimate the average annual growth for
non-harvest perlods, The average annual growth during the study perlod, In non-harvest decades, was 7.752 metrlc tonnes of
carbon per hectare. The growth during the study decads from 40 to 60 years, Is 86.8 mafric tonnes of carbon par hect
8.68 metric tones of carbon per year. The more conservative average of 7.752 mettic tones of carbon per faar iﬂ or

used for our estimation,

Tavinclude the impact of annual timber harvest ypen carban soquestration o
growth) was sublanted from the estimated annual carbon
slorage was udded ta the estimalu for unharvestad arga,

apacity, the annual harvest rate (50% of new
grovAh raly (storage) for lie hervest area. This amount of Curbon

Xxiv




Appendix II
Data and Calculations
CALCULATIONS/ FINAL DATA: )
77.52 metrle tC ha" per decade +10=7.752 metric tC ha™/ year growth.
7.752 metric 1C ha™/ year + 2.471 acres/ hectare= 3.13719 metric {C/ acre/year.
1150 acres x .65 (the acreage harvestable) = 747.5 acres in harvest area & 402.5 acres non-harvestable

747.5 acres x 3.13719 melric 1C/ acrefyear = 2345.04 metric tC/year growth in harvest arca
2345,04 metric tC/year (amount of annual carbon growth ) x .50 (amount of growth harvested annually)=
117252 metrc tC/vear sequestered in harvest area.

402.5 acres X 3.13719 metric tC/ acrelyear = 1262.7 metric (Clyear
-1262.7 metric tC/year_sequestered in non-harvest area.

1172.52 + 1262.7= 2435.22 metric tClyoar sequestered in Community forest=
2435.22 metric IC/year x 1.10231 short tons/ 1 metric tonne= 2684.367 short tons/ Carbon/ year sequestered =
2684.367 short tons Carbon/ year x 3.667 short tons of CO¥ 1 short ton of Carbon = 9843.57 short tons of CO%/ yr

[0843.57 short tons of CO yil are sequestered by the Arcata Community Forest and Jacoby Creek Forest,




Appendix B:
Complete List of Measures That Were Considered for Inclusion in the Clty of
Arcata’s Greenhouse Gas Reduction Plan



Measure Group Measure ID Measure Name

Ongoing,
Expanded, Total
New  Score*

Energy Efficiency

Encourage Energy Conservation in Residences & Businesses (Behavior,
Management, Small-Scale Retrofits)

Expanded 15.6

Education/Oulreach: Materials, Presentations, Events, PSA's Targeted at

E1.1 Residents, Businesses, Schools/Students & Communily Groups Expanded 13.8
E1.1a Promote exisling eneregy efficiency programs Expanded 14.8
Energy Efficient appliances, powerstrips, office equipment compact fluorescents,
E1.1b water-heating blankets, weatherstripping, etc . Expanded 13.5
E1.1b-1 Compact Fluorescent Program New 14.5
El.1c Load shifting. Expanded 12.2
E1.2 Energy Efficient Equipment Purchasing Policies New 14.3
E1.3 Incentives/ Rewards New 13.2
E1.3a Reward/Acknowledge Businesses who achieve reduclions New 14.8
E1.3b Create a Fund for Energy Efficiency Upgrades New 12.7
E1.3b-1 Revolving loan fund for community investment in eneregy efficiency New 122
E1.3¢c Aide to Low Income Households for Energy Efficiency Projects Expanded 13.0
E1.3d Redwood Community Action Agency low income weatherization Expanded 13.7
Develop Energy Efficient Housing & Commercial Building Design/Stock (New
E2 and Existing Infrastructure) New 16.5
E2.1 Develop/Promote Community Services to increase Energy Efficiency 14.4
E2.1a Promote Energy Audils for Residents and Businesses New 15.5
E2.2 Creale Policy requiring Upgrades in New & Existing construction 14.3
E2.2a Include/Enforce Energy Efficiency in Building & Land Use Codes Expanded 15.7
E2.2a-1 Go "Beyond" Tille 24 for new & retrofit construclion New 13.3
E2.2b Green Building Practices New 15.3
E2.2¢c Mandate Solar Passive Design & Day Lighting in Construction of All New Buildings New 16.2
E2.2d Require energy audils and efficiency upgrades at the time of building sale New 12.8
E2.3 Profesional Training New 11.8
E2.3a Weatherization: {raining/ programs Expanded 13.0
E3 Energy Efficiency in City Operations (seeE 6.2 also) Expanded 15.2
E3.1 Retrofitting Municipal Buildings Expanded 13.9
E3.2 Standards for New Municipal Construction 14.5
E3.2a Green Building Standards for City Buildings New 15.2
E3.3 Efficiency in Street Lighting Expanded 14.3
E3.4 Load Management/ Energy Management Expanded 14.0
E3.5 Employee Training Expanded 13.0
E3.6 Purchasing Policy New 14.5
E3.7 Create Sustainable funding mechanism for Energy Efficient Upgrades New 13.4
E4 Regional Partnerships/Collaboration Expanded| 13.5
Eda District Heating & Cooling Systems New 11.0
E5 Lobbying/Political Action for Energy Efficiency 16.1
E5a Work to improve Local Representation/Accuracy in Title 24 criteria Expanded 14.7
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Ongoing,
Expanded, Total

Measure Group Measure ID Measure Name New  Score*
E6 Community Water Conservation Expanded 15.4
E6.1 Educalion Materials/Outreach Expanded 11.8
E6.2 City Retrofits Expanded 13.2
E6.3 Improved Stormwater Drainage Expanded 10.1
E6.3a Encourage porous paving/sufaces Expanded 10.0§

Renewable Energy|RE1 Encourage Purchase of RE (if possible). New 15.8
RE1.1 Education/Outreach: Materials, PSA's, presentations, events Expanded 11.9
RE1.2 City purchase of renewable energy (if possible). Renew 13.0
RE2 Encourage Installation of RE/Solar Expanded| 15.1
RE2.1 Education/Qutreach: Materials, PSA's, presentalions,events Expanded 13.4
RE2.1a Promote exisiling programs Expanded 13.3
RE2.1b Solar Works promotional program Expanded 13.2
RE2.1¢c Professional Training New 11.3
RE2.1d Resource library Expanded| 11.2
RE2.1e Cogeneration New 12.2
RE2.2 Promote renewable energy in Building and Land Use Codes Expanded 15.04
RE2.2a Incentives, requirements, solar rights Expanded 13.8]
RE2.2b Active implementation of solar shade control act Expanded 133
RE2.3 Financial Incentives/Rebates to Solar Installers Expanded| 14.1
RE2.3a Promote exisiting programs Expanded 14.8
RE2.3b Create a Renewable Energy Fund New 12.3
RE2.3b-1 |Revolving loan fund for community investment in RE New 12.7
RE2.3c Production Incentives for PV Installations New 12.8
RE2.3d City involved with bulk purchase New 1.7
RE3 Install Renewable Energy on City Facilities Expanded 14.8
RE3.1 Physical Installations 14.1
RE3.1a Place solar electric systems on city facilities Expanded 14.3
RE3.1a-1 |PV on City Hall New 14.2
RE3.1b Solar Hot Water Systems in Municipal Buildings New 12.5
RE3.1¢c Biogas use @ wastewater treatment facility 3 Expanded 13.5
RE3.2 Create Funding Plan for renewable energy on City Facilities 12.9)
RE3.2a Create a Renewable Energy Fund . New 101
RE4 Regional Partnerships/Efforts Expanded 14.0
RE4a Participate with Redwood Coast energy Authority (RCEA) Expanded 13.3
RE4a-1 Join Million Solar Roofs Campaign via RCEA New 13.5
RE4b Promote Regional renewable energy Commerical Development New 12.8
RE4c District Heating & Cooling Systems New 11.0
RE5 Lobbying/Political Action for renewable energy 13.7
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Measure Group Measure ID Measure Name

Ongoing,
Expanded, Total
New  Score*

Transportation

T

Incorporate Energy/Climate Policy into City Transportation Plan

Expanded 17.4

T1.4 General Expanded 13.8
T1.1a Spokes-of-the wheel design New 11.8
T1.1b Infill Ongoing 13.3
T1.1¢c Mixed-Use Ongoing 13.5
T1.1d Change parking policies Expanded 14.7
T1.2 Improved Bicycle Infrasturcture Expanded 15.9
Ti1.2a Bicycle Plan Expanded 16.3
T1.2b Extend/Imporve bike lanes Expanded 15.2
T1.2b-1 Car-free paths New 14.3
T1.2b-2 Connected City/ Regional Lanes Expanded| 14.5
T1.2b-2a |Bike Lanes between Eureka / Mckinleyville & Arcata Expanded 15.3
T1.2¢ Bike lockers/bike stations/stands Expanded 14.3
T1.3 Improve Pedestrian Infrastructure Expanded 14.6
T1.3a Pedestrian Master Plan Ongoing 15.2
T1.3b Extend/Improve sidewalks & pedesirain safety Expanded 13.8
T1.3c Widen sidewalks Expanded 12.7
T1.3d Beaulify pedestrian zones Expanded| 138
T1.3e Create Car-free zones New 13.2
T1.4 Improve Mass Transit Infrastructure Expanded 16.5
T1.4a Use Public Parking Fees to Fund further subsidized public transit Expanded 16.2
T1.4b Extend hours of service & frequency of buses to Arcata Outskirts Expanded 16.0
T1.4¢ Cleaner fueled Transit New 14.2
T1.5 Improve Infrastructure for Alternative Fueled Vehicles New 12.9
T1.5a Provide public renewable charging stations New 11.8
T1.5b Collaborate Regionally . Expanded 11.8
Promotion/Educational Campaign to Discourage Driving: Promote walking,
bicycling, taking public transport, ridesharing, alternative fueled vehicles,
T2 telecommuniting. Expanded 14.9
T2.1 Support Existing Local Sustainable Transportation Efforts New 16.2
T2.2 Events: car free days/events, bike to work day Expanded 13.5
T2.3 Promote Car Sharing New 14.3
T2.3a Carpool/ carshare programs New 14.5
T2.3b Collaborate regionally in transport planning Expanded 14.3
T2.3¢ Commuter Trip Reduction Program New 14.2
T3 Incentives for People not to Drive/Disincentives for those who drive Expanded 14.6
T3a Parking incentives to drivers of AV's Expanded 14.0
T3b Preferential parking New 13.8
T3¢ Subsidize transit Expanded 13.8
Tad Employees incentives to take transit, carpool, efc. New 16.7
T3e Incentives to Businesses to reduce employee vehicle use New 15.0
T3f Tax Businesses that utilize public parking for employees New 14.2
T3g Incentives for carless people New 13.7
T3h Finance Carpooling New 12.2
T3i Rideshare Trust Fund: New 12.7
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Ongoing,

Expanded, Total
Measure Group Measure ID Measure Name New  Score*
T3 Subsidize Arcata’s Library Bike Program (shop space, employment) Ongoing 13.0
T3k Encourage car insurance companies to offer pay by the mile New 11.5
T4 City Fleet Greening Expanded 14.7
T4.1 Policy of purchasing fuel efficient new vehicles/ alternative fuel vehicles Expanded 1557
T4.2 Make modificalions to city fleet Expanded| 144
T4.2a “Downsizing” the fleet Expanded 14.7
T4.2b Retire old & underused vehicles Expanded| 15.3
T4.2¢ Efficient use of vehicles Expanded| 17.3
T4.3 "Green" mass transit New 14.6
T4.4 City confracts with haulers,etc. specifiy alternative fuel vehicles New 13.2
T5 City Employee Transportation Program Expanded 13.2
T5.1 Infrastructure development 13.9
Ths.1a Provide bike locker stations for City employees New 13.0
T5.1b Car pooling network for city employees New 14.8
T6.2 Incenlives 12.9
T5.2a Allocate library bikes to City employees Ongoing 12.3
T5.3 Education/Events 12.8
T5.3a Establish "Bike to work day” once a month: City employees New 13.3
T6 Reglonal Partnerships/Collahoration Expanded 144
T6a Become a DOE Clean City’s Partner New 13.5
T6b Improve Regional Infrastructure for Cleaner vehicles New 13.0}
T6c Improve Regional Bicycle infrastructure Expanded 14.0]
Lobbying/ Political Action for Efficien and Non-Polluting Transporation
T7 Options/Alternatives Expanded| 16.2]
T7a Lobby for alternative fuel vehicle legislation Expanded 17.5
T7b Lobby for improved CAFE standards Expanded 17.7
Vaste/Consumption|W1 Create Waste/ Consumption Reduction Strategy (R's) Expanded 13.9
Wi.2 Implement recommendations of City Waste Reduction Task Force Expanded| 13.4
W2 Include Waste Reduction in Community Building & Planning Expanded 13.6}
W21 Industrial Ecology (waste to use siting/planning) New 14.9
Wa2.2 Incorporate waste/consumtpion reduction in municpal codes. 15.6
Education/Outreach: Materials, events, training, etc. on R's, Composting, brush-
W3 drop New 13.8
W3a Backyard Composting workshops Expanded 13.2
W3b Office Paper Recycling Expanded 13.7
W4 Incentives Expanded 13.2
Wia City Subsidized Recycling Expanded| 12.5

Page 4, 8/15/03



Measure Group Measure ID Measure Name

Ongoing,
Expanded, Total
New  Score*

W4b

Cily provide free composting bins

Ongoing 11.8

W5

Municipal Waste Reduction

Expanded 12.9

W5.1

Recycling in City Facilities

Expanded 13.6

W5.2

- |Purchasing Policies

New 14.8

W5.3

Employee education

Expanded 13.4

W6

Regional Partnerships/Collaboration

16.5

W6a

Humboldt Waste Management Authority

Expanded 13.3]

Lobbying/Political Action for Waste/ Consumption Reduction

14.0

Sequestration/Otherp1

Sequestration

Expanded 15.0

01.1 Community Forest Ongoing 15.7
01.2 Urban Tree Planting Expanded| 15.5
01.2a Create a Plan for in-town City Forestry/Planting Expanded 14.8
02 Methane Reduction Expanded 12.2
0O2a Install biogas generator at wastewater treatment plant. New 13.7
03 Regional Partnerhips 13.7
04 Lobbying/Political Action for Carbon Sequestration Expanded 13.6
Support Statewide Reforestation Efforts & Reduce Non-Sustainable Timber Harvest
O4a Plans Expanded 14.8

Cross-Cutting|M1

practices, water efficiency

PR campaign/ 20 % challenge: Targeting all categories of GHG Emissions:
Residential, Commercial, Schools, Consumers, Churches & Community Groups, etc.
Waste and consumption reduction, organics, carbon-neutral prurchasing, best

Expanded 15.7

M1.1 Education events Expanded 12.6
M1.2 Develop materials Expanded 10.6
M1.3 Develop a thorough Business Qutreach program New 13.5
M1.3a Best practices strategies Expanded| 13.2
M1.3b Acknowledge Commercial Efforts to Reduce GHG New 14.3
M1.4 Climate/Energy Education in Schools New 13.6
M1.4a Support "greening schools" programs New 12.3
M1.5 Create a city staff and policy makers education campaign New 14.6
m2 Green Building: Promote Sustainable Building New 16.4
M2.1 Municipal Green Building Policy-City-Wide New 14.2
M2.2 Municipal Green Building Policy-City Buildings New 14.6
M2.3 Professional Training New 11.8
M2.4 Development of Outreach Materials/ Guidelings New 13.0
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Ongoing,
Expanded, Total

Measure Group Measure ID Measure Name New  Score*

Incorporate Climate Strategies into Municipal Codes (See following sections

M3 for specific recommendations) Expanded 16.4
M3a Building Codes New 15.0
M3b Land Use Codes Expanded 15.0
M3c Commercial standards for resource reduction Expanded 14.7
M3d Design/Project review process that promotes Climate Concerns Expanded 15.0

City Operations Strategy (See following sections for specific

M4 recommendations) Expanded 14.8
M4.1 Purchasing Policies Expanded 13.2
M4.1a Equipment : Expanded 14.5
M4.1b City purchase of carbon offsets New 10.5
M4.2 Best praclices strategies Expanded 13.1
M5 Regional Partnerships Expanded 14.9]
M5.1 Create Partnerships with Other Communities Expanded 121
M5.2 International Council for Local Environmental Initiatives Ongoing 13.7
M5.3 Encourage/Support HSU GHG reduction initiatives New 15.6
M5.4 Redwood Coast Energy Authority Ongoing 15.4
M5.5 Humboldt county Organization of Governments Expanded 13.1
M5.6 Humboldt Waste Management Authority Expanded 13.1

Lobhying/Political Action for Greenhouse Gas Reduction (specific
M6 recommendations under each topic) Expanded| 144

* Maximum total score = 20. Higher score indicates the measure is more desirable.
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Appendix C:

List of Greenhouse Gas Reduction Measures the City of Arcata has Already Implemented

A. Energy Efficiency

Energy audits for City facilities

Energy-efficiency retrofits for City facilities
City Hall
10 kW PV System
2 kW PV Expansion
Relamped al interior lights to T8 Lamps w/ Low
Ballast Factor Electronic Ballasts
Converted Interior/Exterior Incandescent Fixtures
to HPS or Fluorescent Fixtures
Replaced EXIT Signs w/ LED Fixtures
Installed all Programmable Thermostats
D St. Center
Relamped al interior lights to T8 Lamps w/ Low
Ballast Factor Electronic Ballasts
Converted Interior/Exterior Incandescent Fixtures
to HPS or Fluorescent Fixtures
Replaced EXIT Signs w/ LED Fixtures
Installed all Programmable Thermostats
Judo Hut
Relamped all interior lights to T8 Lamps w/ Low
Ballst Factor Electronic Ballasts
Converted Interior/Exterior Incandescent Fixtures
to HPS or Fluorescent Fixtures
Replaced EXIT Signs w/ LED Fixtures
Installed all Programmable Thermostats
Corp Yard
Installed all Programmable Thermostats

Redwood Lodge/Lounge
Converted Interior/Exterior Incandescent Fixtures
to HPS or Fluorescent Fixtures
Replaced EXIT Signs w/ LED Fixtures
Installed all Programmable Thermostats

Service Center
Replaced EXIT Signs w/ LED Fixtures

Private development projects that involved City sponsorship on affordable housing grants
_-Solar electric and solar hot water systems on Windsong low-income housing

--Solar hot water systems on the Courtyard apartments

--Energy efficiency measures in City funded low-income housing

Co-sponsorship of energy efficiency workshop in Arcata with RCEA



B. Renewable Energy

Solar electric promotion and education

The City and the Humboldt Energy Task Force conducted a public forum in 2002 and produced an
informational booklet called "Solar Works" to help promote rooftop solar electric systems. This
document is now available from the City of Arcata Environmental Services Department. An updated
version of this document is available from the Redwood Coast Energy Authority

12 KW Rooftop solar electric system on City Hall with educational display

C. Sustainable Transportation

Greening of the City fleet

The City has purchased or leased the following energy-efficient or alternative fueled vehicles for it's
fleet: (3) Toyota Prius gasoline/electric hybrid vehicles, (1) Honda gasolinefelectric hybrid vehicle, (3)
compressed natural gas pick-ups with a slow-fill, natural gas fueling station, (4) GEMS electric
vehicles for meter readers and the wastewater treatment plant, (4) Nissan HyperMini electric vehicles
for parking meter readers, and biodiesel fuel is used in the street paving machine.

City-sponsored electric vehicle charging station to be installed downtown
Bike/Ped Master Plan

Land Use Code update
“Smart growth” planning policies (infill, work/live, spokes of wheel, bike/ped friendly, etc.)

D. Waste and Consumption Reduction

Waste reduction/diversion of 51% since 1990. Continued efforts to reach zero waste by recycling,
waste reduction and reuse. City recently passed Environronmentally responsible purchasing
ordinance. -

E. Sequestration and Other Methods

Community forest management
Management Plan emphasizing carbon sequestration by growing trees on extended rotations,
designating reserves and adding forest acres that could otherwise be developed.

Riparian forest establishment
Established more that 100 acres of new riparian forest along creeks and bottom lands

Salt Marsh Project
The McDaniel Slough Marsh Restoration Project expects to sequester additional carbon on a 240-acre
site. Estimates are in progress.

Urban Forestry Program
Active program to expand planting of trees in the urban landscape including parks, the plaza, roadside
greenways efc.



F. Cross-Cutting Approaches

Energy committee input to the new Land Use Code
Energy committee input to the Design Review Commissions Design Review Manual
Established relationship with the Redwood Coast Energy Authority

Education and outreach events (GHG public forum, sustainable energy fair, other local fairs)
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Summary of CO, Emissions

The City of Arcata has been taking active measures to monitor and reduce our
community’s contribution to climate change for almost a decade now. In 2001, the
City joined the Cool Cities Campaign and committed to a 7% greenhouse gas
reduction from 1990 emissions levels by 2007. In 2004, the City completed the first
Greenhouse Gas Inventory for the community, setting 2000 as the baseline for
emissions reductions. In 2006, the City passed the Greenhouse Gas Action Plan,
which sets further emissions reductions targets of 20% below 2000 levels by 2010.

This Inventory is a ‘progress

clleck,’ monitoring the City’s Source of Greenhouse Gas Emissions by Sector

P T Municipal
progress towards emissions [ Waste’ Wp
i . L 2% i
reductions goals. This Inventory i ——
can serve to show where the City Transportation 219
26%

and Community have made
progress with emissions
reductions, and where there still

may be significant work or Industrial Commercial
challenges to emissions 18% 32%
reductions.

The 2006 Greenhouse Gas Inventory shows that there is much work to be done.
Over all, energy usage has increased throughout the City. There has been a modest
reduction in overall greenhouse gas emissions, but this is primarily due to PG&E
efforts to provide a cleaner grid mix to their customers. In many cases, increases in
energy usage were matched by decreases in emissions as a result of PG&E’s efforts.

Transportation continues to be a troubling sector. A different methodology was
used to quantify greenhouse gas emissions from transportation in this Inventory
then in the 2000 GHG Inventory. The result was a significant drop in
transportation emissions. For comparative purposes, the 2000 Inventory was
updated as well. However, transportation, which was the single largest contributor
to emissions in the 2000 Inventory, now contributes less than the commercial sector.
It is not clear how accurate that is. For more on this, please see page 16.

" Municipal emissions are another area of concern. In 2000, the City purchased
electricity from the Association of Bay Area Governments (ABAG) via direct access
agreements. This cooperative dissolved soon after, and since the City has purchased
electricity from PG&E. ABAG guaranteed their power customers at least 20%
green electricity, sometimes as much as 30% or more renewable energy in the power
mix. Therefore, even though municipal energy usage has dropped considerably in
some sectors due to energy retrofits and solar electric installations, the emissions
have risen dramatically. This should reflect the importance of procurement
decisions in supporting renewable energy and reducing greenhouse gas emissions.
For more on this discussion, see page 23.



Summary of CO, Emissions, continued

2006-2006 Inventory Comparison at a Glance

Residential CO; (tons)

2000 28,531
2006 28,137
Difference -394
Percent Change -1%
Commercial CO; (tons)

2000 47,430
2006 43,814
Difference -3,616
Percent Change -8%
Industrial CO; (tons)

2000 25,674
2006 24 462
Difference -1,212
Percent Change -5%
Transportation CO; (tons)

2000 37,809
2006 34,465
Difference -3,344
Percent Change -9%
Municipal CO; (tons)

2000 1,228
2006 1,539
Difference 311
Percent Change 25%)
Waste CO; (tons)

2000 2,108
2006 2,149
Difference 41
Percent Change 2%
Total CO, (tons)

2000 142,690
2006 134,566
Difference -8,124

Percent Change

-6%)
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Residential

on-HSU Water Pumpin

Electricity from Water Pumping

Water and energy use obtained from HBMWD, Becky Moyle.

City of Arcata is responsible for 702 Million Gallons (MG) of the total from HBMWD, which is
19.37% of the total municipal water pumping demand. There are 4,297,414 kWh from
municipal water usage.

City of Arcata water usage is .1937 * 4,297,414 = 832,409

HSU accounts for 5% of the water use, so that is subtracted from the total:

832,409 * .05 = 41,620 HSU water use kWh

832,409 — 41,620 = 790,789 kWh

Water printouts from the City of Arcata Finance Department show 30% of water consumption is
by commercial accounts, so 30% of the kWh usage was subtracted and reported separately under
commercial.

790,789 * .3 =237,236

790,789 =237,236 = 553,552

Non-HSU Water Pumping KWh CO; (tons)

2000 667,872 243
2006 553,552 136
Change -114,320 -107|
Percent Difference -17% -44%

There was a large reduction in electricity usage in this sector. Right after the 2000 Inventory was
completed, a freshwater pump went online near Heindon and Janes road. This pump supplies
roughly 15% of the City water usage, helping to explain the 17% reduction from Humboldt Bay
Municipal Water District. This is further supported by increases in the City electricity usage,
especially in the water sector. Humboldt Bay Municipal Water District also gets electricity from
PG&E, who cleaned their grid mix substantially over the past several years. This explains the
44% reduction in CO, while there is only a 17% reduction in electricity usage.

' In the 2000 Inventory, water-pumping kWh was not separated between commercial and residential. 30% of the
pumping is for commercial uses, so I separated the kWh from 2000 by assuming a 30% mix was consistent for 2000
as well. -




Residential

PG&E Accounts

Electricity and Natural Gas Use

In the 2000 Inventory, there was a 10% difference between the number of PG&E accounts and
the US Census data for Arcata. 1 used the same 10% reduction with the 2006 numbers. In
addition, I used PG&E specific kWh to CO; conversion factors in the software that applied to
both the year 2000 and 2006. The PG&E emissions data for 2006 is actually the data from 2005,
which is the most recent year available.

Propane Use
Propane numbers from Amerigas were 2500 gallons. I divided the amount of gallons by three to
account for industrial, commercial, and residential sectors, as was done in the 2000 Inventory.

PG&E Accounts

Electricity KWh CO; (tons)
2000 30,922,368 11,272
2006 40,159,265 9,839
Change 9,236,897 -1,433
Percent Difference 30% -13%
Natural Gas Therms CO; (tons)
2000 2,752,95 ; 17,009
2006 2,938,710 18,156
Change 185,765 1,147
Percent Difference 7% 7%
Propane Gallons CO; (tons)
2000 1,067 ¥i
2006 833 6
Change -234 -1
Percent Difference -22% -14%)

PG&E has made significant increases in the cleanliness of their grid mix, and this is reflected in
the emissions. For example, though Residential energy consumption increased by 30%, the
reported emissions actually decreased by roughly 13%. A significant portion of that is likely the
increase in the percentage of PG&E electricity that comes from renewable sources. This should
exemplify the support for cleaner energy forms that use less coal and carbon-intensive fuels, and
promote a push for renewable energy. As the 2000 Inventory did not include data from Sequoia
propane providers, it is difficult to tell where the reduction in residential propane usage comes
from, and if it is truly accurate. It is likely that the significant reduction is really a result of
reporting methods, as the propane consumption increased significantly in the commercial and
industrial sectors.
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Commercial

HSU

Humboldt State University data was sent to me in 12 monthly reports from Tim Moxon, Senior
Director of Facilities Management.

HSU electricity is delivered by PG&E, but purchased from APS (HSU is an unbundled
customer.) Tim says APS guarantees 20% green electricity; meaning 20% of the electricity they
provide comes from certified renewable sources. I applied a reduction of 20% to extract the
green kWh, as a green kWh is considered carbon neutral. Tim mentioned that most of the
propane goes towards fueling the Telonicher lab in Trinidad, but as some of the propane is for
forklifts and some is for back-up generators, I included the propane figures as well.

HSU Electricity KWh CO, (tons)
2000 10,621,040 3,872
2006 8,171,079 3,138
Difference -2,449,961 -734
Percent Change -23% -19%
HSU Natural Gas Therms CO, (tons
2000 1,135,707 7,017
2006 1,416,765 8,753
Difference 281,058 1,736
Percent Change 25% 25%
HSU Propane Propane (gal) _ CO, (tons)
2000 9,063 61
2006 2,793 19
Difference -6,270] -42
Percent Change -69% -69%
HSU Green Electricity Green kWh '
2000 2,665,260

2006 2,042,770

Difference -622,490

Percent Change -23%

HSU conducted a series of retrofits to campus buildings that have significantly reduced
electricity consumption on campus. These retrofits vary from lighting to HVAC systems, and
even include simple actions like putting idle computers on standby in computer labs. It is worth
noting that HSU has reduced its kWh consumption by 3 million kWh while the other sectors
have increased their consumption. Another factor could be the increased usage of co-generation
systems on campus, which burns natural gas to create electricity and heat.



Commercial

HSU Water Pumping

Information obtained from Tim Moxon, Senior Director of Facilities Management at HSU. HSU
uses about 33 MG of city water a year, which is 5% of the total Arcata usage. I subtracted 5% of
the kWh demand associated with water pumping and reported it here.

832,409 kWh City of Arcata total * .05 = 41,620 kWh

HSU Water Pumping KWh CO, (tons)

2000 89,910, 33
2006 41,620 10
Difference -48,290 -23
Percent Change -54%) -70%

HSU retrofitted the irrigation system on campus, resulting in a dramatic reduction in water
consumption. The reduction in emissions is also a result of the increasing cleanliness of the
PG&E grid mix.



Commercial

Non-HSU Commercial Water Use

Becky Moyle at the Humboldt Bay Municipal Water District provided the electricity use from
water pumping. The percentage of City water used by commercial accounts was determined
from account printouts provided by David Bradley. The total share of kWh (not including HSU)

was split 30/70, with commercial accounts being responsible for 30% of the power use.

Total usage (not including HSU) 790,789 kWh * .30 = 237,237 kWh

Non-HSU Water Pumping KWh CO, (tons)

2000 286,230 104
2006 237,237 58
Difference -48,993 -46
Percent Change -17%| -44%)

The Humboldt Bay Municipal Water District supplies water to many of the municipalities
locally. The electricity usage shown here is proportional to the percentage of water that the City
uses, and hence the percentage of electricity we are responsible for. In 2000 shortly after the
Tnventory was completed, the City installed a freshwater pump at Heindon and Janes road. This
pump supplies roughly 15% of our water supply, and is consistent with the drop in usage from
HBMWD. As the freshwater pump provides electricity for the entire City, these water pumping
savings were shared across each sector. However, there is a proportionate increase in electricity
in the municipal sector as well. The CO;reduction is again a result of the cleaner PG&E grid
mix.
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Commercial

PG&E Accounts, Commercial

The data I received in 2006 did not separate commercial and industrial customers. Using the
figures from the 2000 Inventory, I was able to assume that industrial was responsible for 39% of
the demand, and commercial was responsible for 61%. I also assumed there was the same 10%
discrepancy between the data and the US Census reports as in the 2000 Inventory. I applied
these figures to the data:

2314507.96 kWh * .61 = 64640672.0513 kWh *.10 = 6464067 kWh: 64640672.0513 kWh -
6464067 kWh = 58176604.8462 total kWh commercial

5125911 therms * .61 =3117480.09344 *.10 = 311748.009344: 3117480.09344 - 311748.009344
= 2805732.0841 total therms commercial

Electricity co-efficients are based on PG&E report to the California Energy Commission for year
2005. 2006 numbers are not yet available.

Propane numbers were received from Amerigas and Sequoia. Amerigas figures were divided by
three to account for the three sectors, commercial, industrial, and residential. Sequoia figures
were divided by two to account for commercial and industrial.

Amerigas=2500/3 = 833.33

Sequoia= 72,000/2 = 36000

Commercial = 833.33 + 36000 = 36833.33

Electricity KWh CO; (tons)
2000 64,391,506 23,472 (
2006 58,176,605 14,253
Difference -6,214,901 -9,219
Percent Change -10% -39%
NaturalGas  Therms  COQ, (tons)
2000 2,067,624 12,774
2006 2,805,732 17,334
Difference 738,108 4,560
Percent Change 36% 36%
Propane Gallons CO, (tons)
2000 1,067 7
2006 36,833 249
Difference 33,632 242
Percent Change 3,352% 3457%

Reductions in CO; emissions are a result of the cleaner grid mix provided by PG&E. See page 4
for more discussion on this. The 2000 Inventory did not include propane data from Sequoia,
though Sequoia is the largest propane dealer in the City of Arcata. The resulting propane
emissions had a less than 1% impact on the total emissions, though they do have an impact on
the individual sectors.
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Industrial

Humboldt Flakeboard

The North Coast Unified Air Quality Management District (NCUAQMD) keeps burn permits on
file for all industries that use wood burning for energy. Humboldt Flakeboard was the only
facility in Arcata city limits that uses biomass for an energy source. NCUAQMD provided the
information in tons of wood burned / year. Kerry Bartlett at the Humboldt Flakeboard plant
informed me that the biomass they use in the boilers is leftover shavings from processed wood,
so I classified the biomass as dry.

Fuel Wood Tons CO; (tons)

2000 14,059 1,458
2006 6,500 563
Difference -7,559 -895
Percent Change -54% -61%)

The 2000 Inventory data was for Louisiana Pacific. That mill is no longer operating, but in its
place Humboldt Flakeboard has sprouted up. Therefore, this data is not a direct comparison. In
addition, the 2000 Inventory included numbers for residential fuel wood consumption, and I was
not able to find those numbers for this Inventory. However, the total emissions from residential
fuel wood consumption constitute less than 1% of the total emissions, so I considered the fuel
wood contribution de minimus.
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Industrial ‘

PG&E Accounts

The data I received in 2006 did not separate commercial and industrial customers. Using the
figures from the 2000 Inventory, I assumed that industrial was responsible for 39% of the
demand, and commercial was responsible for 61%. Agricultural data was included with
industrial. I also assumed there was the same 10% discrepancy between the data and the US
Census reports as in the 2000 Inventory. [ applied these figures to the data:

106285308 * .39 = 41644636 * .10 = 4164463: 41644636 - 4164464 = 37480172 + (14567422
agricultural kWh- (14567422*.1)) = 50590852 kWh total industrial

5125911 therms * .39 = 2008431 * .10 =200843: 2008431 - 200843 = 1807588 + (15782 agricultural
therms -(15782 * .10)) = 1821792 total therms industrial

Propane numbers were received from Amerigas and Sequoia and split as in the commercial
sector.

Amerigas= 2500/3 = 833.33

Sequoia= 72,000/2 = 36000

Commercial = 833.33 -+ 36000 = 36833

PG&E Accounts

Electricity KWh CO, (tons)
2000 47,075,722 17,160
2006 50,590,852 12,395
Difference 3,515,130 -4,765
Percent Change 7% -28%
Natural Gas Therms CQ, (tons)
2000 1,140,922 7,049
2006 1,821,792 11,255
Difference 680,870 4,208
Percent Change 60% 60%
Propane Gallons CO, (tons)
2000 1,06 7
2006 36,833 249
Difference 33,632 242
Percent Change 3,352% 3457%

The propane consumption did not increase as dramatically as this graph would indicate. The
2000 Inventory did not include figures from Sequoia, a major provider in Arcata. I did include
these numbers for the 2006 Inventory, and so it appears as though the propane usage
skyrocketed. The contribution of propane emissions is less than 1% of total community
emissions, however, and was considered de minimus. The large increase in natural gas
consumption could be due to the increase in size of Sun Valley Floral Farms, the largest
industrial customer in the City of Arcata. The reduction in CO, emissions from electricity is a

result of the increased cleanliness of the PG&E grid mix.

14
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Transportation

e~ Eya— e
Community Transportation

Conversations with ICLEI revealed that the preferred method for transportation data comes from
the Highway Performance Monitoring System (HPMS). The numbers given by the HPMS data
varied quite significantly from the numbers reported in the 2000 Inventory and the numbers that
would have been reported in the 2006 inventory. After discussion with ICLEI and Doby Class,
Director of Public Works at the City of Arcata, I decided to report the HPMS figures in place of
the Fehr and Peers figures, as they seemed to accurately model traffic volumes. Hence, for the
purposes of the updated Inventory, I have changed the historical 2000 data using HPMS year
2000 data obtained from the HPMS website,
http://www.dot.ca.gov/ha/tsip/hpms/datalibrary.php. The original inventory will remain
unchanged, but the numbers need to be updated for the current report so there can be a
comparative analysis of transportation based GHG emissions.

I took the reported daily vehicle miles traveled (DVMT) miles and multiplied them by 365 to get
annual vehicle miles traveled (AVMT). Contrary to ICLEI recommendations, I have not
included highway mileage in these figures, as the City of Arcata does not have jurisdictional
control over the highway, and cannot therefore impact emissions meaningfully.

DAILY VEHICLE MILES
MAINTAINED MILES OF TRAVEL {DVI1) [1,000]
COUNTY  JURISDEETION RURAL URBAN TOTAL RURAL LUREAN TQTAL
J i
CiTes ARGATA 0m a9.00 .69 000 LG 14457
BLUE LAKE G 0.00 1] 32 0.00 37
EUREKA M 126.26 12028 i 3300 15340
FERNDALE B 0.00 b.65 132 0 4.3
FCRIUNA 0.2 16.20 A71.00 1/l 8.0 tir.1a
RI2DELL 0m 249 13.00 & 8 10
TRINIDAD B 0.0 a0l 3.49 0} 349
“sitrer: BUREAL OF INOUWH AFFAIRS 202,10 0.00 202.10 1353 0.00 1353
CCUNTY (UHINZORFORATELD; 100553 IR 120505 182714 ma e
(NDUAN TRIML HATEDN 020 0.00 0.2 ot 0.6 o7
FATIOHAL PARK SERVEE 1294 0.00 12.95 {30 0.0 139
STATE HICH'AAY 283.9) 7205 s 1,220.49 e 2080
BTATE PARK SERVICE G0 .00 it 022 0.0 1022
LEFISH S WILELIFE SERYICE 14 0.00 1.4 049 059 049
LS FOREST SERWCE KrIEH 0.00 AT 951 .09 G54
HUMBOLDT Total 205204 40093 245302 1.762.06 182612 3588.79

Table from CalTrans HPMS, found online at
http://www.dot.ca.gov/hg/tsip/hpms/datalibrary.php, 10/30/2007
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2000 MAIMNTARNED MILEAGE & DALY VEHICLE

MILES OF YTRAVEL ESTIMATES BY JURSSDICTION

COUNTY

HUMBOLOT

CITIES TOTAL

CSOLMTY

HIGHNNAY

STATE PARKGARES

usnla

USkS

ush=s

HUMBOLOT COUNTY TOTAL

MAINTAIRED MILES OWIY {100D)

JURISCACTION RURAL  URBAMN TOTAL RURAL URBARW TOTAL
ARCATA a.- §7.1 [ 04 150.7 1807
BLUE LAKE 5.7 oo 6.7 44 00 40
ELRERA Q.0 1260 126.0 049 402 3492
FERMNDALE 4.7 Lo Ly 5.4 00 54
FORTUNA a0 470 470 0.4 215 a1.4
RIS DELL 130 Lo 120 12,2 0o 22
TRILKOAD 5.6 oo 5.0 4.7 oag 4.7
F4.0 24001 274.0 283 Be;i7 G180

11138 476G 12008 &303 615 759.4

3086.0 KR ITE L BOFE (216 1290

i C.0 &30 12.7 0o i2.7

2aJ2.3 0.0 2023 17.7 00 1r7

3105 oo Ji0S 122 oo iz2

335 L0 2315 5.9 0o G3

2,096.9 3684 2A466.0 1,921.6 1,9742 336584

Table found from archived HPMS data at:
http://www.dot.ca.gov/hg/tsip/hpms/hpmsarchives.php

2000: 150.7 * 1000 * 365 = 55,005,500
2006: 144.75 * 1000* 365 = 52,833,750

Transportation AVMT CO, (tons)
2000 55,005,500 37,809
2006 52,768,050 34,465
Difference -2,237,450 -3,344
Percent Change -4% -9%
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Transportation

Solid Waste Transportation

The solid waste in Arcata is shipped to two different landfills, either Dry Creek in Southern
Oregon or Anderson by Redding, CA. I calculated the associated transportation emissions based
on the amount of garbage sent to each landfill. This information was obtained from Karen
Sherman at Humboldt Waste Management Authority (HWMA).

Anderson:

With 2/3 of 12,417 tons going to Anderson, that means: 8,278 tons going to Anderson. 8,278
tons divided by truck capacity of 24.1 tons means 344 trips. 160 miles, multiplied by two for
round trip, means 320 miles per trip. 344 trips times 320 miles means 110,080 total miles to
Anderson a year,

Dry Creek:

1/3 of waste goes to Dry Creek. 1/3 of 12, 417 is 4,139 tons going to Dry Creek. 4,139 divided
by 24.1-ton capacity of truck means 172 trips to Dry Creek. Dry Creek is 205 miles away, so
410 miles round trip. 172 trips multiplied by 410 miles = 70,520 miles traveled.

Transportation of solid waste Miles CO, (tons)

2000 207,255 464
2006 180,600 349
Difference -26,655 -115
Percent Change -13% -25%

The difference in mileage between 2000 and 2006 is due to the fact that the original Inventory
calculated mileage only to Dry Creek, which is further away then Anderson. The change in
emissions is due to slightly improved gas mileage in the trucks compared to 2000. The 2000
Inventory recorded 5 MPG, while for this Inventory we calculated 5.5 MPG based on
information from HWMA.
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Solid Waste

Community Solid Waste

Information obtained from Karen Sherman with the HWMA over the phone (268-8680).

Tons of garbage: from tipping station: 11,687 (extrapolated from total of 104,240 for County.)
Including tonnage from Kernin, Arcata totals are 12,417 tons. The solid waste in Arcata is sent
to two separate locations, and each practice different methods of methane recovery.

Methane recovery factor:

Dry Creek obtains a competitive methane recovery rate of 87%. Currently methane is flared, but
micro turbines will go on line soon. (Information obtained from phone conversation with Dry
Creek landfill management.) 1/3 of waste goes to Dry Creek landfill. 4,139 tons of waste to
Dry Creek.

Anderson Valley installed a great landfill gas collection system in 2006-2007, which obtains
around 75-85% of the landfill gas. Currently they flare. Unfortunately, prior to December 20006,
the landfill released their landfill gas to the atmosphere. (Information obtained from phone
conversation with Greg Johnson, 530-347-5236). Currently, 2/3 of waste goes to Anderson. This
means that 2/3 of 12,417 tons of garbage have no methane treatment system. 8,278 tons of
garbage to Anderson.

To obtain methane recovery rate, I calculated a weighted average:
[(4,139/12,417)(.87)]+[(8,278/12,417)(0)]= .29 percent recovery rate

Waste Characterization
2000 Inventory used a waste characterization study from the State and from Arcata, and then
assumed the figures for Arcata were still consistent, though outdated (1990.)

Waste Tons CO; (tons)
2000 12,183 2,108
2006 12,417 2,149
Difference 234 41
Percent Change 2% 2%
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Other

Methane emissions from cows

I spoke with Alan Bauer from the UC Davis cooperative extension (445-7351.) He did not have
any more recent data then was used in the 2000 Inventory, nor did he have any indicator data that
could explain growth or decay in the agricultural industry within city limits. It was determined
that methane emissions from cattle will contribute less than one percent of total GHG emissions.
Therefore, this item was designated De Minimus, and the same numbers from the year 2000
were used.

60,310 kg of methane
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Municipal

City of Arcata energy usage

Ivan Marruffo at PG&E contributed data from 1/2006-12/31/2006. Electric data was
accumulated in three separate areas. Coefficients for electricity production were obtained from
ICLEI and reflect the reports of PG&E.

Propane figures were received from Amerigas in Arcata, CA. Solar figures were drawn from the
interactive data display at City Hall. I took the total number of kWh produced since the panels
were installed, divided that by the number of months the system has been in place to get a
monthly figure, and then multiplied that by 12 for an annual figure.

The emissions from electricity seem to have increased drastically between 2000 and 2006, even
though this change is not well mirrored by actual consumption. This is due to the switch in
service providers. In 2000, the City purchased electricity from an independent provider, the
Association of Bay Area Governments (ABAG) who guaranteed 20% renewable energy. Now
the City is with PG&E, which provides a clean mix of electricity, but does not guarantee 20%
renewable energy. With natural gas consumption, it is clear that the City has reduced
consumption overall. A series of energy retrofits conducted between 2003-2006 are likely the
cause of reduced consumption in both kWh and therms. This disconnect between consumption
and emissions exemplifies the importance of procurement decisions in promoting renewable
energy and reducing greenhouse gas emissions.

co
City Electricity Buildings Streetlights ~ Water (ton;)
2000 448,279 389,423 1,211,313 431
2006 416,948 474,025/ 1,834,778 668
Difference -31,331 84,602 623,465 237
Percent Change -7%| 22% 51% 55%
City Natural Gas Therms CO, (tons)
2000 37,584 232
2006 33,533 207
Difference -4,051 -25
Percent Change 1% -11%

The main reductions were achieved in the buildings sector, as the City implemented a broad
capital improvements plan in the year 2005 to improve the efficiency of buildings. Meanwhile,
increased street lighting in town has resulted in a large increase in this area. Additionally, there
has been a very large increase in the electricity usage from the water sector. This is probably a
combination of factors. For one, increased growth and therefore usage of the City water system
would be reflected here, due to increased pumping. Also, the City installed a freshwater pump
that now supplies 15% of the water for the City, but uses a lot of electricity.
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Municipal

Transportation

Arcata Transit

Information from Larry Pardi, Transportation Superintendent at the City of Arcata. Mileage

includes ‘dead miles’ from buses traveling to and from Eureka (where they are parked) each day.

Mad River Transit

Miles CQ;, (tons)
2000 101,538 176
2006 120,000 232
Difference 18,462 56
Percent Change 18%) 32%

City of Arcata Fleet

Information obtained from Randy Flint and Lori at the City of Arcata Central Garage. Mileage

is recorded for each vehicle, as well as gasoline consumption and cost of maintenance.

Municipal Fleet

2000 Gallons Miles CO; (tons)
Diesel 9,219Diesel/ unleaded

Unleaded 23,?24'437'409

CNG 2,085

[Total, 2000 439,494 339
2006

Diesel 22,228 39,114

Unleaded 75,441 366,262

CNG 685 11,855

Hybrid 469 22,043

Propane 746

Biodiesel 131

Total, 2006 440,151 33
Difference 657 -8
Percent Change >1%% 2%

The City purchased several hybrids in 2003. These vehicles have supplemented much of the
usage of non-hybrid cars. This is likely why there is only a 14% increase in CO; emissions,

while there is a 22% increase in mileage.
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Municipal

Water / Wastewatet

EPA estimates that for 4.5 MGD flow, an estimated 45,000 scf of methane gas can be expected.
These estimates hold when compared to the City of Eureka, which treats 4.5-5 MGD and
produces around 45,000 scf/day of gas production. Using data obtained from Erik Lust at the
City of Arcata WWTP, an average of the summertime flows was taken to estimate 1.3 MGD
treated influent, Though flows can be as high as 3 MGD in the wintertime, much of this is
assumed to be infiltration through old infrastructure of storm water, and not actually wastewater.
This would indicate that high flows do not also mean higher gas production. Therefore, the
summertime average flow was used in calculating the gas, and an average 13,000 scf/day is
assumed. This number is within 3% of the number used for the 2000 Inventory. Both the US
EPA and the IPCC consider methane from wastewater treatment to be of bio-genic origin, and do
not count'the CO; emissions resulting from combustion of biomethane as a contribution to
greenhouse gasses. However, most flares that combust methane to convert it to CO; are assumed
to have a 95% efficiency (US EPA), and the 5% of the biomethane that escapes combustion is
reported as the global warming potential (GWP) is so high.

The 2000 Inventory counted the 50% of methane gas that was combusted in the flare as a
contribution to GHG emissions. I have therefore updated the numbers of the 2000 Inventory to
be consistent with the EPA and IPCC approach: see below.

13,000 £/ day * 365 days / year = 4,745,000 f* / methane a year

4,745,000 * .,5=2,372,500 £ of methane combusted in the flare each year

2,372,500 £ methane*.05=118,625 f> methane escaped from combustion

118,625 £ methane* 1 m* 35.315 £* * (662 g/ m*)? * 1 ton / 1,000,000 g = 2.22 tons methane
According to the Energy Information Administration of the US Government, the Global
Warming Potential of methane is 23 times that of CO,, so I multiplied the tonnage of methane by
23 to calculate the eCO,.

2.22 tons methane * 23 (GWP of methane) = 51 tons eCO,

2000 Inventory update:

4,594,425 £ methane * .5 =2,297,212.5 £ of methane combusted in the flare annually
2,297,212.5 * 05=114,861 lig escaped from combustion

114,861 f methane * 1 m>/ 35315 3 * (662 g/ m3) * 1 ton/ 1,000,000 g =2.15 tons methane

2.15 tons methane * 23 (GWP of methane) = 50 tons eCO,

Sewage Gas

Methane (tons)) eCO; (tons)
2000 2.15 51
2006 2.22 50
Difference .07 1
Percent Change 3% 2%

* Density of sewage methane gas, from the US EPA.
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Summary

he Guide to Purchasing Green Power is intended for

organizations that are considering the merits of buy-

ing green power as well as those that have decided to

buy it and want help doing so. The Guide was writ-
ten for a broad audience, including businesses, government
agencies, universities, and all organizations wanting to diver-
sify their encrgy supply and to reduce the environmental
impact of their electricity use.

The Guide provides an overview of green power markets
and describes the necessary steps to buying green power.
This section summarizes the Guide to help readers find the
information they need.

Chapter 1 describes the concepts of renewable energy and
green power and discusses their differences from traditional
energy sources. This section also summarizes recent changes
in electricity 'markets.

Chapter 2 defines three types of green power products:
renewable electricity, renewable energy certificates, and on-
site renewable generation. Renewable electricity is generated
using renewable energy resources and delivered through the
utility grid; renewable energy certificates (RECs) represent
the environmental, social, and other positive attributes of
power generated by renewable resources; and on-site renew-
able generation is electricity generated using renewable
energy resources at the end-user's facility.

Chapter 3 summarizes the benefits and costs of purchasing
green power. Benefits include a financial hedge against vari-
ous risks, improving relations with organizational
stakeholders, helping the environment, and bolstering eco-
nomic development and security. Conversely, green power
may be more expensive than traditional power and present
new contracting challenges.

Chapter 4 describes in detail the three main green power
products, including the alternative renewable electricity
products, the details of RECs transactions, and the technolo-
gies that can be used to hamess on-site renewable resources.

Chapter 5 outlines the general steps needed to prepare to buy
green power: identifying the key decision makers, gathering
energy data, and choosing the specific green power options
available to the purchaser's facilities.

NS L L . -
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Chapter 6 discusses the steps to procure renewable electricity
or renewable energy certificates: developing screening crite-
ria, collecting product information, and drawing up a
procurement plan.

Chapter 7 describes the steps to establish an on-site
renewable energy system: screening the technologies best
suited to the purchaser’s site, obtaining technical and finan-
cial assistance, creating a project plan, anticipating possible
barriers, and installing and operating the on-site

generation system.

Chapter 8 explores ways of taking advantage of
promotional opportunities after buying green power.
This section covers promotion both inside and outside
the organization and options for quantifying the
environmental benefits of the purchase.

Chapters 9 and 10 of the Guide conclude with a list of
resources offering more information about all aspects of green
power. Because electricity from renewable resources is rela-
tively new and may be generated in a variety of ways, many
institutions are working to facilitate the development of
green power markets. Several of these organizations’ pro-
grams—the U.S. Department of Energy’s Federal Energy
Management Program (FEMP), the U.S. Environmental
Protection Agency's Green Power Partnership, the
Sustainable Enterprise Program of the World Resources
Institute (WRI), and the Green-e Renewable Energy
Certification Program administered by the Center for
Resource Solutions—worked together to write this purchas-
ing guide. More information about these programs is
available from the Web sites listed in chapter 10, Resources
for Additional Information.

Finally, the appendix to the Guide discusses considerations
specific to federal agencies that buy green power, particularly
the procurement regulations that cover the purchase of
green power.



oday the energy sources used to create electricity dif-

fer in many ways, including in their environmental

impacts. In the United States, conventional means of

electricity generation use fossil or nuclear fuels—
forms of power generation that impact human health and the
environment through air emissions and other effects. Despite
advances in pollution controls over the last 30 years, conven-
tional power generation is still the nation's single largest
source of industrial air pollution.

Electricity markets are changing, however, offering cleaner
ways of producing power and giving many consumers the
ability to choose how their power is generated. One of these
choices is power from renewable sources that is marketed as
green power. Innovative organizations are encouraging the
use of these new sources of green power and, at the same
time, are reducing their own impact on the environment.

In some parts of the United States, the deregulation of elec-
tricity has enabled consumers to choose the provider of their
electric power and thus to buy green power from their chosen
supplier. In regulated markets, too, hundreds of utilities now
offer their customers the opportunity to purchase green power
through “green-pricing” programs. Even in areas where con-
sumers cannot buy green power directly, renewable energy
certificates (RECs) are available in every state to allow con-
SUMETs to support green power.

While no form of electric power generation is completely
benign, electricity generated from renewable resources

such as solar, wind, geothermal, small and low-impact
hydropower, and biomass has proved to be environmentally
preferable to electricity generated from conventional energy
sources such as coal, oil, nuclear, and natural gas. The Guide
to Purchasing Green Power focuses on electricity generated
from renewable energy resources, both delivered through the
grid and generated on-site. Although renewable energy can
also be used for heating needs or for transportation fuels, the
Guide does not address those applications.

By buying green power instead of conventional power,
consumers can reduce the environmental impact caused

by their use of electricity and fossil fuel. For instance, on
average, every kilowatt-hour (kWh) of renewable power
avoids the emission of more than one pound of carbon diox-
ide. Because of the sheer quantities of energy involved,
consumers of a large amount of electricity may have an enor-
mous environmental impact. If the typical commercial
facility switched to 100 percent renewable power or used
REC:s to offset emissions, this could amount to thousands of
tons of emissions avoided each year.

A wide range of organizations have purchased green

power: federal, state, and local governments; universities;
businesses; nonprofits; and individual consumers. By
purchasing green power, these organizations are both helping
the environment and meeting their own environmental
goals. The many other benefits to buying green power range
from financial benefits to public relations and even national
security. As of the end of 2003, nearly 1,650 megawatts
(MW) of new renewable generating capacity had been added
to meet the United States' demand for green power. This
capacity is enough to meet the annual electricity needs of
more than 500,000 houses.

Leading organizations are finding that green power is an
effective part of a strategic energy management plan to
achieve environmental, financial, and other goals. Successful
energy management plans are often a "portfolio analysis" that
considers options such as energy efficiency, load management,
power purchases, on-site generation, and nonelectric (ther-
mal) energy needs. As with any investment portfolio, the best
mix of these options depends on the particular situation.

Because buying green power is still relatively uncommon

in today’s energy markets and because these markets offer

a wide range of choices, the Guide is intended for organiza-
tions that have decided to buy green power but want help in
figuring out how to do it, as well as for organizations that are
still considering the merits of buying green power.

Infrodudion
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The Guide to Purchasing Green Power addresses the following
commonly asked questions:

What are renewable energy and green power? (p. 4)
What benefits will my green power purchase bring? {p. 5)

How do | make a business case for buying green power?

(p. 5)
What is the cost of green power! (p. 6)
What are the options for purchasing green power? (p. 9)

What is the importance of product certification and
verification? (p. 9)

What are the best ways of buying green power? (p. 16)

How should an organization choose a green power
product? (p. 13)

What are the steps to installing on-site renewable
generation? (p. 21)

What is the best way of telling the organization,
employees, and community about the benefits of green
power? (p. 25)

Guide 1o Purchasing Green Power
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Chapter 2

The Definition

enewable energy is derived from natural sources that

replenish themselves over short periods of time.

These resources include the sun, wind, moving

water, organic plant and waste material (biomass),
and the earth’s heat (geothermal). This renewable energy can
be used to generate electricity as well as for other applica-
tions. For example, biomass may be used as boiler fuel ta
generate steam heat; solar energy may be used to heat water
or for passive space heating; and landfill methane gas can be
used for heating or cooking.

Although the environmental impacts of renewable energy are
generally minimal, these power sources still do have some
effect on the environment. For example, biomass resources
are converted to electricity through combustion, which emits
some air pollutants. Hydroelectric dams can floed the sur-
rounding land and impede the passage of fish. Compared with
conventional power, however, renewable power generally
avoids, or at least significantly reduces, the adverse environ-
mental impacts of conventional electricity generation.

The term green power is used in a number of different ways. In
the broadest sense, green power refers to environmentally
preferable energy and energy technologies, both electric and
thermal. This definition of green power includes many things,
from solar photovoltaic systems to wind turbines to fuel cells
for automobiles.

Although renewable resources do more than gencrate
electricity, green power is most commonly used in a narrower,
marketing, sense to refer specifically to electricity from renew-
able resources. In the context of the Guide to Purchasing
Green Power, the term green power refers to electricity
products that include significant proportions of electricity
generated from energy resources that are both renewable

and environmentally preferable.

In the Guide, green power includes the following three
products:

M ‘“Renewable clectricity” is generated using renewable
energy resources and is delivered through the utility
grid.

H “Renewable Energy Certificates” (RECs) represent the
environmental, social, and other positive attributes of
power generated by renewable resources.

B “On-site renewable generation” refers to electricity
generated using renewable energy resources at the
end-user's facility.

Note that the terms green power, environmentally preferable,
and renewable energy may be used in slightly different ways,
which differ primarily according to the varying assessments of
the environmental impacts of harnessing specific resources
and of the relative significance of each impact. The exact
definitions of these terms, while always important, take on
added significance when dealing with state and federal
government requirements or determining eligibility for
government and utility incentives. For more discussion of
how each of the organizations that collaborated on this
document defines green power, please refer to their Web sites,
listed in Chapter 10.

Helping Define Green Power

To help consumers more easily identify green power
products, the “Green-e” Renewable Energy Certification
Program is working to build market-based, consensus
definitions for environmentally-preferable renewable electric-
ity and renewable energy certificates. The Green-e program,
administered by the non-profit Center for Resource Solutions
(CRS), certifies and verifies renewable electricity producls in
compelitive power markets, as well as utility green pricing
programs and in national markets for RECs. Further delails

about Green-e cerlification are available from the Green-e
Web sites listed in Chapter 10.

The Definition of Green Power
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Chapter

The Beneflis and Costs of Green Power

The Benefits

Green power can help many organizations meet environmen-
tal, financial, stakeholder relations, economic development,
and national security objectives.

Environmental

B Avoid environmental impacts. Green power and
renewable encrgy avoid most of the environmental
impacts associated with traditional power generation,
helping protect human health and the health of
the environment.

Financial
H Provide a hedge against risks posed by

m Electricity price instability. Purchasing electricity
generated by renewable energy resources creates a
financial hedge against unstable or rising fossil fuel
prices by diversifying a consumer’s energy portfolio.
Wind, geothermal, hydro, and solar energy are not
subject to the rise and fall of fuel costs. For these
reasons, renewable electricity can offer a fixed price
over the long term.

m Fuel supply disruptions. On-site renewable generation
can reduce the risk of disruptions in fuel supplies
resulting from transportation difficulties or interna-
tional conflict.

m Additional environmental regulation. To address global
climate change and regional air quality issues, feder-
al and state regulations have been proposed that
would effectively increase the price of conventional
electricity. But green power would be largely unaf-
fected by these regulations, resulting in more stable
prices over the long run.

Electricity blackouts. Organizations that need highly
reliable power usually use on-site power generation,
such as diesel engines and gas turbines, for their
facilities in the event of a power outage. On-site
renewable generation can provide this backup power

[t S i s el SR
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without fossil fuel emissions. Some renewable
sources, however, require battery storage or other
backup devices for essential electrical services during
an outage.

Price Stability of Green Power

IBM has a longstanding corporate energy management
program that is intended to improve the environment and
reduce energy costs. The energy managers at IBM's Austin,
Texas facility furthered both these goals by signing up for
Austin Energy’s GreenChoice® program in 2001. Under
GreenChoice, the normal fossil fuel charge on the customer’s
bill is replaced by a green power charge for the amount of
green power that the customer chooses fo buy. Unlike the
fossil fuel charge, which flucluates over time, the green
power charge is fixed until 2011, As it luned out, Austin
Energy’s fuel charge for conventional power spiked in 2001
and IBM saved $20,000.in its first year in the program. With
the fuel charge having increased again in 2004, IBM expects
fo save over $60,000 per year. Moreover, the cost stability
provided by this contract made it easier to manage the facil-
ity's energy budget.

Stakeholder relations

H Meet organizational environmental objectives.
Reducing an organization’s environmental impact
is one of the main motivations for buying green power.
For example, buying green power can help meet green-
house gas reduction targets. If an organization is
interested in 1SO-14001 certification for environmental
performance, a program for reducing energy-related
emissions will be an important part of this certification
process.

B Demonstrate civic leadership. Being among the
first in a community to purchase green power is a
demonstration of civic leadership. It makes a statement
that an organization is willing to act on its stated

w1



Chapter 3

environmental or social goals. These putchases also
demonstrate an organization’s responsiveness to its cus-
tomers, the majority of whom favor renewable energy
(see chapter 10 for more details).

B Generate positive publicity. Buying green power
affords an epportunity for public recognition and public
relations that advertising and media relations cannot
buy. Companies that are in the public eye need to
be responsive to the concerns of environmentally
conscious customers, shareholders, regulators, and other
constituents. Groups promoting green power, such as
the EPA’s Green Power Partnership, provide assistance
in reaching broad audiences to convey the bencefits of
green power purchases.

B Improve employee morale. Progressive action and
leadership on environmental issues like renewable ener-
gy may improve employee morale, which in turn can

. reduce employee turnover, attract new employees, and
improve productivity. In a survey of 464 organizations,
sponsored by the National Wind Coordinating
Committee, improving employee morale was cited as
the third most important motivation for buying green
power.

H Differentiate products or services. By purchasing green
power, a company may be able to differentiate its products
or services by, for example, offering them as “made with
certified renewable energy” or “climate neutral.”
Purchasers of green power can also join their power
supplier to matket their products together. In addition,
purchasers of products certified by the Center for
Resource Solutions Green-e program can display the
Green-e logo on their product packaging to indicate
the share of renewable energy used by the company or in
its production.

Demonstrating Leadership

On January 1, 2003, Dyess Air Force Base (AFB), Texas,
became the largest consumer of renewable electricity at
a single site in the nation. The base now purchases 100
percent wind-generated electricity for all its electrical needs,
resuling in approximately 80 million kWh of wind energy
generated annually. The Dyess energy managers decided to
make such a large purchase in order to demonsirate leader-
ship to other agencies in meeting the federal renewable
purchase goal. This builds on earlier, award-winning
improvements that the base made in energy efficiency and
watler conservation.

1

Economic development and national security

B Stimulate local economies. Because renewable
resources are typically local, jobs are created to install
and operate renewable generation facilities. Renewable
power facilities also increase the local tax base and can
provide income for farmers and rural communities. The
renewable energy industry may be an important growth
opportunity in mature, postindustrial economies like
that of the United States.

H Increase fuel diversity, Renewable energy diversifies
the nation’s fuel resources—a good way to manage
risk—and, because renewable resources are indigenous,
reduces its dependence on imported fuels.

# Reduce infrastructure vulnerability. The wide
distribution of most renewable energy resources
improves the robustness of energy systems by reducing
the country’s reliance on a vulnerable, centralized
energy infrastructure.

B Market transformation. By purchasing green power
now, organizations can reduce long-term production
costs and transform markets for renewable energy
technologies. Most renewable technologies are not yet
produced in great volumes, but their production costs
should drop significantly as their production volume
increases, which in tum will attract more purchases.

The Costs

Green power may cost more than standard power sources, for
several reasons.

Price premiums

Renewable energy has usually been more expensive than
conventional power sources. These higher costs are largely
due to the relative immaturity of renewable technologies
and their concentration in niche markets, compared with
conventional energy sources. Chapter 6 of the Guide suggests
ways of minimizing these costs in conjunction with a
procurement plan. Nonetheless, despite the currently higher
prices, the cost of renewable energy is falling as the growing
demand justifies the expansion of manufacturing facilities
and reduces production costs. Figure 1 illustrates the
dramatic decline in the cost of wind power over the last

two decades, while figure 2 shows that several renewable
power technologies are now nearly cost competitive with
conventional sources.

The Benelits and Cosls of Green Power
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The actual price for green power depends on a number of
factors, including the availability and quality of the resource,
the market price of conventional electricity, the availability
of subsidies to encourage green power, and the quantity and
terms of the contract. Generally, the price of green power
ranges from less than that of the standard power mix,
especially in competitive markets and where state subsidies
exist, up to one to four cents more per kilowatt-hour.
When the market price of conventional electricity is high,
purchasers of green power at a fixed price may actually save
money. Of course, when the market price of conventional
electricity drops, they will be paying a premium.

Contracting challenges

Green power may also be more difficult than conventional
power for an organization to purchase, causing transaction
costs in addition to any price premiums. Although organiza-
tions that are buying green power for the first time may need
to invest extra effort, these costs fall significantly over time as
the electricity purchasers gain experience. Following the
information and strategies provided in this guidebook, partic-
ularly chapter 6, should help reduce the contracting
challenges faced by new purchasers of green power. In addi-
tion, sample contract templates are publicly available to help
buyers avoid difficulties in signing a green power contract
(see chapter 10, Resources for Additional Information).

Public relations risk

Some stakeholders may regard the purchase of green power
as a token effort or "green washing." Organizations can avoid
this criticism by buying green power as part of a broader
environmental management program. Another strategy to
improve the credibility of a purchase is to work with third-
party organizations for independent auditing, endorsement,
and minimum purchasing benchmarks.

The Benefits and Costs of Gresn Power
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Options for Purchasing Green Power

reen power can be purchased in several different

ways. The main distinction among the options

depends on where the power generation equip-

ment is located: on the power grid or on-site at
the facility. For electricity delivered over the power grid, the
status of utility restructuring in that state will determine
whether an organization can buy green power from either the
existing utility or a competitive power supplier. Even if the
state has no green power marketers or the utility does not
offer a green power option, an organization can buy renew-
able energy certificates (RECs). For on-site renewable
generation, the renewable energy resources available at that
site (e.g., solar, wind, biomass) are the main factors determin-
ing the project's feasibility.

These options are not mutually exclusive. Some organizations
may want to first buy a green power product requiring less
financial commitment (such as an electricity product with a
smaller fraction of renewable content). Over time, this can
be supplemented by larger purchases or the installation of on-
site generation. As discussed later, RECs can be a good place
to start because of the ease and flexibility of the purchase.

Renewable Eleciricity Products

Renewable electricity products—offered by either the utility
or the power marketer that provides the organization's
power—can be structured in several different ways. The
availability of each of these products varies according to the
facility's location and the electricity provider's offerings.
Although each product differs slightly, most renewable
electricity products fall into one of two types.

B Fixed energy quantity block. A block is a quantity of
100 percent renewable electricity, often 100 kilowate-
hours {(kWh), offered for a fixed monthly price. The
price is often expressed as a price premium above the
price of conventional power. Customers usually may
sign up for as many blocks as they wish, with the
monthly cost of these products based on how many
blocks they buy. This type of product is available in
some competitive markets but is more often found in
regulated utility green-pricing programs.

Guide to Purchasing Grean Power

B Percentage of monthly use. Customers may choose
renewable electricity to supply a fixed percentage of
their monthly electricity use. In practice, this usually
results in the purchase of a blend of renewable and con-
ventional power. This is typically priced as a premium
on a cents per kWh basis over the standard rate or as a
fixed charge per kWh. The monthly cost for these prod-
ucts varies with energy use and the percentage of
renewable energy chosen.

Some renewable electricity products require a fixed monthly
fee to support a given amount of renewable generation
capacity, or even require contributing to a renewable energy
fund that finances renewable projects. These products can be
an effective way to assist the green power industry but do not,
however, result in a metered amount of renewable electricity

The Role of Product Certification

One of the major concerns with buying green power is ensur-
ing that purchasers get what they pay for. It con be difficult
to substantiale claims made about the quantity and charac-
teristics of the product purchased. Also, it is important to
ensure that two organizations are not claiming to have pur-
chased the same green power, or are double-counting the
same green power benefits. Moreover, purchasers may be
unable to ensure public acceptance of their purchase and
avoid criticism from external stakeholders without independ-
ent information about the product. Third-party cerfification
addresses these concerns by sefting standards for green
power products in the following areas:

B Minimum levels of environmentally-acceptable

renewable resources,
B Overall environmental impact,

@ Ethical conduct for suppliers, including adverlising
claims and regular reporting.

Third-party certification usually also requires independent
verification by an auditor to document that green power pur-
chased equals green power supplied, and to verify other
resource claims. Visit www.green-e.org for additional infor-
mation about third-parly certification and verification.
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Figure 3: REC Transaction
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being generated, which is necessary to quantify the environ-
mental benefits of the green power purchase. For this reason,
these products are not discussed further in this guide. Chapter
6 provides more details about implementing a renewable
electricity purchase.

Renewable Energy Certificates
(RECs)

A REC represents the environmental, social, and other
positive attributes of power generated by renewable resources.
These attributes may be sold separately from the underlying
commodity electricity (figure 3). For example, RECs repre-
sent the reduced emissions of renewable generation compared
with those of conventional generation. The actual power that
is sold is no longer considered "green" and is treated like any

10

other commuodity electricity. In practice, REC transactions
can take many forms in addition to that shown in figure 3.
For more details about REC transactions, see chapter 10,
Resources for Additional Information.

Because RECs are sold separately from electricity, they can be
purchased from locations anywhere, enabling organizations to
choose renewable power even if their local utility or power
marketer does not offer a green power product. Although
theoretically there are no geographic constraints on buying
REC:s, accounting systems to record and track the exchange
of certificates are not yet available everywhere. In addition,
the location of environmental benefits may be important to
some purchasers. A variety of REC products are available
from local and national sources.

Customers do not need to switch from their current electrici-
ty supplier to purchase certificates, and they can buy RECs
based on a fixed amount of energy (or carbon footprint)

Options for Purchasing Green Power
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rather than on their daily or monthly load profile. Because
certificates are independent of the customer's energy use, load
profile, and the delivery of energy to the customer's facility,
they provide greater flexibility than purchasing energy and
attributes bundled together as renewable power. One draw-
back to RECs is that they do not offer the same financial
hedge value that some other green power products provide.

Purchasing RECs for special events

RECs can offer flexibility by allowing a buyer to offset elec-
tricily used for special events, such as conferences, rather
than requiring long-term purchases. The Department of
Energy used this approach for the Labs for the 215t Century
annual meeting, where the conference organizers purchased
green power cerfificates equivalent to 100% of the energy
consumed at the meefing. Because special events inherently
generate a lot of publicity, the public and employee relations
henefit from this approach can be significant.

Price premiums for certificates may be lower than those for
renewable electricity products, for several reasons: (1) RECs
have no geographic constraints and therefore can provide
access to the least expensive renewable resources; (2) the
supplier does not have to deliver the power to the REC pur-
chaser with the associated transmission and distribution costs;
and (3) the supplier is not responsible for meeting the pur-
chaser's electricity needs on a real-time basis.

An alternative way to buy RECs is through a subscription, or
"future RECs,” which involves an up-front purchase of RECs
to be generated in the future by a new renewable facility. The
advantage of this approach is that it promotes new renewable
facilities by providing up-front financial assistance for their
development and construction. In return, the purchaser
receives the RECs as they are generated over an extended
period of years. Compared to annually buying RECS close to
the time they are generated, the subscription method empha-
sizes the up-front payment for a future stream of REC:s. The
additional risk of this approach is that the plant might not be
constructed, and buyers should investigate what remedy the
seller proposes in such an event. As with all products, inde-
pendent product certification and verification of the claims
made is an important aspect to consider.

For a company or institution with operations and offices in
multiple locations, purchasing RECs can consolidate the
procurement of renewable energy, thus eliminating the need
to buy rencwable electricity for different facilities through
multiple suppliers. Chapter 6 provides more details about
purchasing RECs.

Guide to Purchasing Green Power
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On-site Renewable Generation

In addition to buying renewable electricity from a utility or
buying renewable energy certificates, organizations can
install renewable power generation at their facilities.

They can either buy the system outright or install a system
that is owned by another party and buy the electricity as it
is generated.

On-site renewable generation offers advantages such as
enhanced reliability, power quality, and protection against
price volatility, as well as a visible demonstration of environ-
mental commitment. In many states, electricity generated
with on-site renewable generation may be sold back to the
grid at the same price at which power is bought, through a
process called net metering. This arrangement may improve
the financial return for on-site renewable power systems,
although net metering is often limited to small installations.

On-site renewable energy technologies for power generation
include photovoltaic panels, wind turbines, fuel cells, and
biomass combustion. Large facilitics sited near a municipal
landfill or sewage treatment plant may be able to use
recovered methane gas for on-site electricity and/or heat
production. The following describes cach of these options in
more detail:

B Solar. Photovoltaic (PV) cells and modules can be
configured t6 almost any size from a few kilowatts up
to more than one megawatt. On-site photovoltaic
cells may be situated on schools, homes, community
facilities, and commercial buildings. Photovoltaic cells
can be made part of a building, displacing other build-
ing material costs, for example, roofing shingles or car
park shading.

B Wind. Wind turbines vary in size. A typical small
unit provides fewer than 25 kW, whereas large turbines
range from 500 kW to more than 3 MW. On-site appli-
cations are usually only possible in nonurban arcas, and
often require zoning permits to exceed 35-foot height
restrictions (a tower for a 250 kW turbine is 130 feet
high with a blade sweep of 98 feet). Such installations
usually require approximately one acre of land per
turbine and wind speeds that average 15 mph at a
50-meter height. In addition, placing turbines near
tall buildings is inadvisable becausc the building may
create wind turbulence that can disrupt the turbines'
performance.

B Landfill and sewage methane gas. Methane gas derived
from landfills or sewage treatment plants may be used to
generate electricity. Methane gas also may be generated
using digesters that operate on manure or agricultural
wastes. The methane gas is then converted to electricity

11



Chapter 4

e S e S e O SO P S = S T

using an internal combustion engine, gas turbine
(depending on the quality and quantity of the gas),
direct combustion boiler and steam turbine generator
set, microturbine unit, or other power conversion
technology. Most methane gas projects produce from
0.5 to 4 MW of electrical output.

Biomass. Biomass is plant material burned in a boiler to
drive a steam turbine to produce electricity. This system
is good for producing combined heat and power (CHP)

at facilities with large thermal loads. Biomass projects
are best suited to locations with abundant biomass
resources (often using waste products from the forest
industry or agriculture).

M Fuel cells. Fuel cells are another way of producing

power. They emit essentially no air pollution and are

more efficient than other forms of generation. But they

cannot be considered a renewable resource unless they

operate on a renewably generated fuel, such as digester

gas or hydrogen derived from PV or wind power.

On-site generation case study

Car-maker BMW pipes methane gas 9.5 miles from a land-
fill to serve the electric ond thermal needs of its
manufacturing facility in Greer, South Carolina. Rather than
invest in new internal combustion engines to generate elec-
tricity, BMW converted four turbines that previously ran on
purchased natural gas. By recovering the waste heat from
the turbines, the 5 MW combined heat and power project
salisfies 80% of the facility's thermal needs, as well as 25%
of its electricity use,

In this era of power reliability problems and national security
concerns, on-site renewable generation offers important
advantages over central-station and fossil-fueled power
plants. Moreover, on-site generation can be designed to pro-
vide backup power for critical loads when power from the
grid is interrupted, as well as when the renewable resource is
not available. This ability to operate independently of the
power grid is a great advantage, particularly at remote facili-
ties. Because renewable generation technologies tend to be
modular and used on a small scale, the on-site generation sys-
tem can be designed to enhance the redundancy and diversity
of a facility's energy supply.

On-site renewable generation has higher capital costs and
lower operating costs compared with installing fossil-fueled
generation. Although these costs may make the initial
investment in on-site generation more difficult to justify,
once that investment has been made, the annual budgets for
maintaining the system are much easier to justify (compared
with purchasing renewable electricity), which makes it easier
to sustain a commitment to renewable power.

An organization that installs its own generation capability
may have problems with the requirements for connecting to
the utility distribution system, commonly referred to as inter-
connection. Standardizing the interconnection rules may help
in the future, but in some cases, the rules for large generators
are unnecessarily burdensome for small installations. In
recognition of this problem—and to encourage on-site gener-
ation—a few states have simplified their interconnection
rules; in addition, national standards are being drawn up that
may ease interconnection. Net-metering laws, which allow an
owner of an on-site power system to sell electricity back to
the grid, usually provide more lenient interconnection rules
for small installations. Chapter 7 provides more details about
procuring an on-site renewable generation system.

The Benetlits and Costs of Green Power
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Chapter 5
Steps to Purchasing Green Power

o buy green power, an organization first should The preliminary steps, described in this section, are the same

determine whether green power will help fulfill its for all types of green power products. The final steps differ

energy needs, identify the best products for its for purchased green power products and on-site renewable

particular situation, and decide how to procure generation. These steps are explained in later chapters of
those products, Figure 4 describes the steps in this process. this guide.

Figure 4: Steps to a Successful Green Power Project
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Identifying Key Decision Makers

The people in an organization who are interested in green
power may be high-level decision makers as well as staff from
the purchasing, facilities/energy management, environmental
health and safety, legal, corporate relations, and/for marketing
departments. Their interests and concerns need to be
addressed. Experience has demonstrated that not doing so
often leads to disagreements later in the process, whereas
including these interested people in the early planning stages
goes a long way toward addressing their concerns. These
departments (such as environmental or marketing) may also
contribute funds to help pay for green power.

It is important to designate a contact person who can draw
on expertise from throughout the organization. Which
departments are chosen to participate will probably depend
on the type of products being considered. It also is important
to involve senior management in the planning and decision
process. In some cases, the greatest advocate of buying green
power is an executive such as a CEO or president. With this
high-level support, buying and promoting green power is
much easier. Some organizations involve their employees (or
students, in the case of educational institutions) in selecting
the green power products.

At this carly stage it is necessary to decide on the objectives
for purchasing green power.

Bl Why is the organization considering green power?
B What does it hope to get from it?

B What sclection criteria are important to the
organization!

B Is buying new generation more important than
maintaining the generation that has been in place for
many years?

M Is independent certification and verification important
to the organization?

Gathering Energy Data

The organization should take an inventory of its energy use,
including both clectricity and fossil fuels. Its monthly energy
use can be calculated from the utility bills for each facility or
business unit and for the entire organization. These data will
help (1) find where energy can be saved, (2) determine how
much green power to buy, and (3) evaluate the environmen-
tal impacts of the organization's electricity use. Monthly
electricity consumption data are the most important, while
peak demand and interval-meter data are useful if available.
The organization should study its consumption data over the
past year before specifying its requirements. Qutside consult-
ants or organizations can help with these steps.

As mentioned earlier, green power can be considered part of
an energy portfolio that includes energy efficiency upgrades,
load management, combined heat and power, and green
power. The more an organization's energy requirements can
be reduced, the less green power it will need to buy to
achieve a given objective, which in turn makes green power
more affordable. Some organizations that have bought green
power have saved enough from energy efficiency upgrades to
enable them to pay the higher price of green power.

Many resources are available to help improve the energy effi-
ciency of buildings and equipment. A good starting point is
the ENERGY STAR Portfolio Manager, an online tool that
compares a building's energy usage with that of similar build-
ings. The ENERGY STAR Web site (www.encrgystar.gov)
also offers simple energy-saving tips and a directory of energy
services companies to provide additional assistance, such as a
facility energy audit.

An organization's annual energy consumption can be used to
calculate the emissions associated with its current use and
estimate the emissions that could be displaced by buying
green power. The EPA's Green Power Partnership offers an
online tool to help estimate emissions from an organization's
electricity use (www.epa.gov/cleanenergy/powerprofiler.htm).

Paying for green power

Catholic University of America [CUA) has been pursuing
energy conservation aggressively for the past eight years,
utilizing performance contracting with guaranteed savings.
Without an increase in its energy budget, CUA has still come
in under budget for six years. CUA decided to use some of the
savings to purchase 4 million kWh of wind power (the oulput
of one turbine) for a five-year period. This purchase supplies
nearly 12% of the university's total electricity, and the cost is the
equivalent of buying each student one soda per month.

Steps to Purchasing Green Power




Choosing Green Power Options

The next step is finding the appropriate green power solu-
tions for the organization. Another goal of this step is
becoming familiar with the electricity markets in the organi-
zation's arca and the available green power technologies.

The first decision is whether to generate power on-site and/or
to purchase power or RECs from outside vendors. The main
differences between these options are the ease and cost of
implementation, the need for capital investment, the ability
to hedge risk, and the length of time over which one realizes
the benefits. On-site renewable generation requires an up-
front investment (as part of either a financed project or a
capital appropriation), but the reduction in the consumption
of conventional energy can last for as many as 30 years.
Renewable electricity purchases and renewable energy certifi-
cates, however, require no up-front capital and are relatively
easy to procure, but they deliver benefits only for the term of
the purchase contract.

An organization's motivations for purchasing green power
will help decide which costs and benefits are most important
and thus which type of green power is most appropriate. For
example, an organization wanting to manage fuel price risk
may be more interested in buying fixed-price renewable elec-
tricity. An organization to which the reliability of its power
supply is most important may be more interested in on-site
renewable generation. These options can also be combined.
For instance, an organization might install on-site generation
to meet part of its electrical needs and purchase RECs to off-
set some or all of its remaining electricity usage. Likewise,
organizations with facilities in multiple locations must select
the appropriate green power product for each site.

The choice of green power options is determined partly by
the electricity market structure in the state in which the
facility is located. For renewable electricity, if the state's elec-
tricity market has been restructured, an organization can
probably choose both its supplier and the product it prefers.
Each state has different rules governing power marketers, and
the level of competition varies among the states. If the orga-
nization's state electricity market has not been restructured,
the local utility may offer a renewable electricity option
(sometimes called utility green pricing). Large electricity pur-
chasers may be able to work with their local utility or
electricity provider to tailor a product to meet their needs.

Guide to Purchasing Grean Power
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Assembling a list of green power
products offered in a specific area

m  Perhaps the most complete source of information is the
U.S. Department of Energy's Green Power Network
Web site [www.eere.energy.gov/greenpower).

m Many slate governments, often the public ulilities
commission, maintain a list of power marketers offering
green power procfuds in their state.

B Organizations with facilities in several siates should use
a national locator such as EPA's Green Power Locator
(www.epa.gov/greenpower/locator.him)  or  the
Green-e "Pick your Power" locator [www.green-
e.org/your_e_choices/pyp.himl). The latter is also
useful for locating certified products.

m Smaller facilities (such as retail stores) may find it
casier fo have a single point of contact compiling this
information and making it available across the entire
organizalion. Larger facilities (such s faclories or
research compuses) often have enough experfise to
gather information and negotiate contracts on their
own.

m  See Section 10 for more resources.

For on-site renewable generation, the organization should
assess the renewable energy resources available at its facility,
including the quality of wind and solar resources, the avail-
ability of biomass fuel or landfill gas, and siting constraints
(such as space limitations or shading from neighboring
buildings). The cost of conventional power at the facility
also is important to consider. The organization should read
over its utility’s and state's interconnection rules to make
sure there are no obvious provisions that would prohibit
grid-connected, on-site generation. The goal at this stage is
to eliminate any renewable options that are clearly not
feasible for the organization.
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Chapter 6
Procuring Renewable Electricity and

Renewable Energy

Developing Criteria for
Screening Suppliers and
Products

To help select both the green power supplier and the product,
it is helpful to develop specific criteria for judging the alter-
natives. These criteria may be ranked, keeping in mind the
goals identified early in the process when the project team
was assembled.

For selecting green power suppliers, the following criteria may

be helpful:

Reputation. A supplier's reputation is influenced by
factors such as how well it honors its commitments,
how easy it is to work with, and how well it is viewed
by the industry. Assessing a supplier's reputation may
require references and a perusal of the energy industry's
literature. Environmental groups also may have infor-
mation about the supplier.

Financial strength. To research the financial health of a
power supplier, look at its Web site and perhaps its
annual report, SEC filings, and bond ratings.

Location. If buying green power from a local supplier is
important, call the supplier and find out where its head-
quarters and branch offices are located. Public utility
commissions' Web sites often have contact information
for registered retail suppliers.

Product choice. Some suppliers offer several green
power products, varying in the amount of renewable
power, types of resources, and the like. If a supplier
offers a choice of green power products, this may enable
the organization to change the product it purchases in
the future without having to search for a new supplier
and negotiate a new contract.

Social responsibility. Determining a supplier's social

values and commitment to environmental conservation
requires some research. The supplier's Web site is a good
place to start. Organizations should review the supplier's

Cer

tificates

annual report or environmental report, examine its
other electricity products, and review its other business
activities.

For green power products, consider the following criteria:

M Price. Green power prices may be quoted in total cents

per kilowatt-hour or in extra cents per kilowatt-hour
(incremental to the standard power rate). If the organi-
zation is in a regulated utility's service territory,
compare the price of green power with the price of con-
ventional power. In competitive markets, compare the
price of green power with that of electric service under
standard utility rates, that of electric service under the
lowest-price competitive alternative, and that of the
electric service that the organization is currently receiv-
ing. Also make sure to determine whether the price is
fixed over time or fluctuates with changes in standard
power rates (some utility green-pricing program partici-
pants are exempt from variable fuel charges).

Percentage of renewable energy. For a particular green
power product, the resource mix can range from 1 to
100 percent renewable power. When buying certificates
or block products, an organization can still calculate the
percentage of its energy use served by renewable power.

Percentage of new or incremental renewable sources.
Although it is important to support existing renewable
generation, many experts argue that only new genera-
tion provides incremental environmental benefits.
"New" renewable resources refer to renewable facilities
that have been created specifically for the green power
market. Existing facilities presumably sold power into
the grid before a particular green power purchase and
would continue to do so. Therefore, purchasing power
from the existing facilities may not change the composi-
tion or the environmental impact of the region's
generation mix. Besides the direct impact of purchases
from new renewable sources, these purchases also create
the demand necessary for constructing additional
renewable resources.

Procuring Renewable Electricity and Renewable Energy Certificates




In some situations, however, buying power from existing
renewable generation facilities can provide support for
existing facilities that otherwise would have been under-
utilized or possibly even shut down, thus preventing their
displacement by dirtier nonrenewable plants. When the
demand for green power exceeds the supply, purchasing
from existing facilities can eventually lead to the installa-
tion of new renewable generation capacity.

In states that have adopted a renewable portfolio stan-
dard (RPS), electricity providers are required to include a
minimal percentage of renewable electricity in their stan-
dard product offering. Renewable electricity products
create additional environmental benefits only if the
power purchased is not already part of the provider's
minimal RPS requirement.

M Renewable energy/resource mix. A renewable
energy/resource mix refers to the kinds of resources used
in the green power product. For example, is the product
generated from wind, biomass, solar, geothermal, or
hydro? Some resources have a greater environmental
impact than others do, with different associated costs.
Wind, solar, and geothermal power usually are the most
environmentally preferable energy sources. Each is
renewable and nonpolluting, with little impact on the
land or local habitats. Certain environmental groups
regard some types of hydropower, biomass, and munici-
pal solid waste as less desirable. Hydropower dams may
drastically alter river habitats and fish populations;
biomass facilities may emit significant quantities of
NOy; and burning municipal solid waste may release
heavy metals and other toxins into the environment.

It also is important to check the environmental charac-
teristics of any nonrenewable generation resources,

as they will contribute to the overall environmental
impact of the power purchased. One advantage of buying
Green-e certified power is that the certification requires a
product's nonrenewable resources to be, on average,
cleaner than those of the local system power.

B Length of contract. Some buyers prefer a short-term
contract in case the market changes and better offers
come along. But an organization may be able to lock in
a lower price if it signs a multiyear contract. A longer-
term contract may also offer greater price stability.
When determining the value of price stability, be aware
of "typical" market fluctuations in power prices and how
the price of renewable electricity can vary. Finally, a
contract may include options for renewal, which can
offer flexibility in the future.

o S
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M Third-party certification and verification. A green
power product can be certified and verified by an
independent third party. Such certification can
provide credibility and confirmation of the product's
environmental value. Visit wwiw.green-e.org for more
information about certification,

M ILocation of generation. In order to support the local
economy and to conttibute local environmental
benefits, some organizations may prefer local or in-state
renewable generation. Some renewable electricity prod-
ucts, however, use resources located out-of-state, and
renewable energy certificates may be based on genera-
tion located nationally or even internationally.

M Specific generation facility. Some green power
providers generate their power at a specific site, such as
a nearby wind farm. These products, such as the annual
output of one particular wind turbine, offer the benefit
of being more tangible because they are associated with
an identifiable generating facility.

Collecting Product Information

A good place to start collecting information about specific
green power options is the many Internet sources listed in
this Guide. Be sure to collect enough information to answer
the decision criteria listed earlier. For useful comparisons, the
information should be as consistent as possible among suppli-
ers and among products. A good way to find consistent
information is through an exploratory letter or a request for
information (RFI) addressed to specific suppliers.

In many states, competing electricity suppliers are required to
provide an electricity label—like a list of food ingredients—
that provides information in a standard format and makes
product comparisons easier. This information is generally
available from the state's public utility commission. Another
source of public information is third-party certifiers, such as
Green-e, Environmental Resources Trust, or Climate Neutral
Network, which provide information about the products they
have certified to meet minimum environmental standards.
All Green-e certified products give standardized product con-
tent labels to prospective customers.

The next step is estimating the cost of green power for the
organization and calculating the cost/benefit ratio. For help
finding data, contact one of the organizations that sponsored
this guidebook (listed in chapter 10).
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Creating a Procurement Plan

A procurement plan documents the project team's decisions
and addresses possible problems in buying green power. A
procurement plan can also help convince others in the organ-
ization that purchasing green power is a wise choice.

The main audience for the procurement plan is the managers
who need to support the purchase decision. Their support
should be secured as early in the process as possible. As soon
as the team can show the costs and benefits of purchasing
green power to the organization, they should present their
information to management. Expect the managers to ask
about the products the organization would buy, their cost,
and their benefits. Also find out whether management might
limit a green power purchase or whether they would buy
more aggressively.

Besides providing the information that management needs to
make the decision, a procurement plan can also help over-’
come resistance to green power within the organization.
Some organizations have outdated perceptions of the reliabil-
ity of renewable energy technologies, misunderstandings
about using an intermittent resource, or worries about the
cost. As part of the procurement process, the project team
will probably need to educate others about these ropics and
the benefits of green power. The organizations that sponsored
this guidebook can provide helpful information to overcome
these misconceptions.

The scope and detail of the procurement plan will depend on
the organization's needs and requirements, but it should
address the following: :

Scope of procurement

Specify the amount of power that will be purchased (as either
a fixed amount of money for renewable purchases or a
percentage of total power use) and for which facilities. If this
procurement is a trial that may lead to additional purchases
in the future, spell out the criteria that will be used to judge
the trial's success. Also discuss whatever is known at this
point about future procurement phases.

Expected benefits

Keeping in mind the general benefits outlined earlier in this
guide, list the particular benefits hoped for by buying green
power for the organization. Wherever possible, these benefits
should be linked to the organization's environmental goals.

18 Pracuring Renewable Eleciricity and Renewable Energy Cerlificates

Financial considerations

Cost is usually the primary concern with green power, so the
procurement plan should make a point of discussing it.
Several strategics are available to help minimize and manage
the extra cost of green power:

M Buy green power for only part of the organization's
energy use. Green power does not have to be used for
all energy nceds. For example, the organization might
buy green power for just 5 or 10 percent of its electricity
use. Buying 5 percent green power may add less than 2
percent to the organization's electricity bill.
Alternatively, some renewable electricity products cost
less because they already are blended with conventional
electricity.

B Make a longer-term purchase. Consider the contract's
length in conjunction with the quantity and cost of
power purchased. A short-term contract (typically less
than three years) may offer greater flexibility in the
future but also may cost more. But a longer contract
can reduce the risk to the supplier, allowing it to offer a
lower price than under a shorter contract. The right
contract length is based on the particular situation and
products available.

W Seek a fixed-price contract. Because its cost of fuel is
predictable, renewable energy is often available at a
fixed price without any fuel-cost adjustments. Check
with the supplier, particularly if the organization is
considering a utility green-pricing program, to see
whether green power customers are exempted from
fuel-cost adjustments.

B Offset the cost with savings from energy efficiency.
Reducing the total amount of electricity purchased
helps make green power more affordable. When
reviewing green power providers, organizations may
find that some providers also offer energy efficiency
services, with the goal of no net increase in their
customers' power bills.

Reducing the cost of green power

In 2003, the University of Pennsylvania doubled its already
large purchase of green power to 40 million kWh. In addi-
fion to doubling its purchase, Penn extended its earier
commitment term from 3 years to 10 years. Both of these fac-
tors may have reduced the price they pay for green power.
Penn also has paid for its significant commitment through
savings from aggressive energy conservation. For example,
over the past few years, Penn has reduced its peak electric
demand by 18%.
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B Use savings from competitive choices. Competitive
choices of either green power or commuodity electricity
may lead to savings on energy costs, which can be
used to buy green power. Or the extra cost of green
power can be limited to the amount of savings from
competition. Be aware that switching to less expensive
conventional power can also mean dirtier power, so
ask the electricity supplier for information about the
emissions from its product, and make sure those
emissions do not cancel out the benefits of the green
power baught with the savings.

B Specify a price cap or maximum total budget. Specify
the maximum price per kilowatt-hour or the total cost,
or simply place a cap on the renewable portion of the
purchase. A drawback of this approach is that suppliers
are likely to bid at or near the specified price cap. But if
the organization is interested mainly in other aspects of
green power, such as environmental benefits or hedge
value, this can be a good approach. Even if a price cap
is not the most important consideration, it is a good
idea to decide on the highest price the organization is
willing to pay for green power, as part of its internal
procurement planning.

B Use incentives for buying green power. A few states
offer incentives that reduce the cost of green power.
In almost all cases, these incentives are paid directly
to the power matketer, so the incentive will already be
factored into the price quoted and does not need to be
requested separately. The power marketers and the
state's energy department will know about any green
power-purchasing incentives that are paid directly to
the purchaser. For more information about available
incentives, visit the Database of State Incentives for
Renewable Energy at www.dsireusa.org.

Even with these cost reduction techniques, green power often
is more expensive than standard power. To justify this extra
expense, it is important to consider the bencfits of green
power. After weighing all the benefits, many organizations
decide that green power is an inexpensive way to help
achieve various organizational goals.

Procurement methods

The best way to buy power depends on the green power
options available to the organization as well as its procure-
ment rules. Generally, the greater the load that the
organization can bundle together in one purchase, the more
attractive it will be to a supplier.
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The following explains typical ways to buy green power.
Federal agencies must work within the procurement rules
applicable to the federal government, which are explained
further in appendix A.

M Negotiate with the utility. Buying power is simple,
though the choices are fewer, if the organization is
served by a utility in a regulated market with only one
supplier. If the local utility offers green power, the
organization can collect information by visiting the
utility's Web site and calling to discuss its interest.
Perhaps the only issue is the quantity the organization
wants to buy, but it may be able to negotiate a slight
price break if it is making a large purchase. If the utility
does not offer green power and the organization is a
large, highly visible customer, it may be able to encour-
age the utility to offer green power by promising to buy
a large amount. Likewise, the organization may be able
to persuade the utility to seek third-party certification if
its product is not currently certified.

M Call several sellers. An organization can keep the
procurement process relatively simple by calling the few
green power providers active in its area. An off-the-
shelf product may meet its needs. If the organization
wants something different and only one or two green
power suppliers are in the area, it can call them to
discuss the options and let them know the organization
would be interested in a proposal. After a discussion,
the organization may be ready to negotiate directly with
one of the suppliers about product definition, certifica-
tion, price, and terms. Or if the organization is planning
a large purchase, the suppliers may be willing to tailor
something to its needs.

Bl Request proposals, Large companies, and public institu-
tions in particular, often issue a formal solicitation or
request for proposals (REP). An RFP requires more time
and effort for preparation, evaluation, and negotiation,
but it may be more suitable for a large purchase and
when many green power options are available. With an
RED, it is important to understand the organization's
own objectives and communicate them clearly in the
solicitation. Third-party certification and verification
can be specified in the REP evaluation criteria.

REPs can be as simple as a letter sent to selected suppli-
ers, describing the organization's objectives and asking for
a bid. This would be appropriate if just a few suppliers are
available. REPs can also be more formal, casting a wider
net through a broadly advertised solicitation. This
requires more effort to prepare and evaluate responses.
Government agencies must follow the procurement rules
governing their agency.
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A two-step process is possible, too, in which the organi-
zation first issues a request for qualifications (RFQ) and,
based on the responses, sends a more detailed RFP to
those suppliers that meet its general qualifications. The
RFQ would be broadcast to a larger audience, not only to
find out who meets the organization's qualifications, but
also to gauge the amount of interest.

For large purchases, REPs may be addressed to renewable
power generators (wholesale) as well as retail suppliers.
Buying directly from generators may lower the cost but
probably will require a longer-term purchase commit-
ment. The Green Power Partnership offers assistance to
partners putting together a green power purchase RFDP;
FEMP provides the same service for federal agencies. For
RECs, the World Resources Institute provides guidelines
and a sample contract for an RFP (www.thegreenpower-

Special considerations for RECs

Certificates can be bought from REC marketers or sometimes
directly from renewable energy generators. Several environ-
mental brokers are active in REC markets, offering another
approach to procurement that is increasingly being used by
large purchasers. Brokers do not own the certificates but rely
on their knowledge of the market to connect buyers and sell-
ers for a small fee. They can help negotiate deals that take
into account an organization's unique interests.

Several issues need to be addressed when buying certificates.
The attributes that the certificate represents should be clearly
stated in a contract. If the organization plans to claim credit
for these attributes, the contract should express in writing
that the purchaser will receive title to them. If atcributes like
a reduction in carbon emissions have been sold separately to

group.orgfcredits.hrml).

RFP procurement

The State of New Jersey is buying 10% of its energy load {54
million kwh/year) from new wind facilities in Pennsylvania.
This purchase is consistent with a number of state environ-
mental policies, but was complex because of the many
agencies involved and tight state budgets. To find a supplier,
New Jersey issued an RFP that gave grealer weight to Green-
e cerlified products and lower emissions, resulting in a
wind-only purchase.

another party, then the exceptions should be clearly stated.
The organization should make sure that the attribures it buys
have not been double-sold and claimed by another party.
Green-c certification can help ensure that the benefits
promised by the supplier are actually realized. In addition,
REC:s have separate markets, depending on whether the
certificates will be used to comply with the state's renewable
policy requirements or for voluntary reasons. Prices in
voluntary markets are generally well below those in
compliance markets.

An organization may want to buy certificates only from
renewable energy generators or marketers that meet its speci-
fications, so the same selection criteria mentioned earlier in
this chapter should still be considered in the procurement
process. In fact, because certificates can come from any
geographic area, the location where the certificate was
generated, and therefore where the environmental bencfits
are likely to accrue, can be an important factor to consider.

Procuring Renewable Eleciricity and Renewable Energy Ceriificates
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Chapter 7

Planning an On-site Renewable

Generation Project

epending on the size of the system, on-site power

projects tend to take more steps than do power

purchases because they require more external

coordination with the organization's utility, local
governments, and contractors. For this reason, it is helpful to
enlist outside technical expertise and not underestimate the
length of time needed for a project like this. The following
steps, along with the resources listed in chapter 10, can help.
In the end, the renewable system will generate power and
other benefits for many years to come.

Screening the Technologies

Based on work done in the first steps (chapter 5), the organi-
zation should have a good idea of its energy needs and the
renewable resources available ar its site. The next step is to
perform a screening analysis to find those options best suited
to the site. This screening should evaluate the options being
considered, comparing the cost-effectiveness of the organiza-
tion's current energy situation with that of a renewable power
system. This screening should be based on the financial
assessment methods that the organization would normally use
for any capital investment, such as life-cycle cost, rate of
return, and simple payback. The analysis should account for
state and federal financial incentives, interconnection rules
(e.g., insurance requirements or standby charges), and net-
metering laws that may apply to the facilities. The result of
this screening will be a specific technology that meets the
organization's energy needs.

For on-site renewable power, bundling energy efficiency with
renewable power is a common practice. The organization's
site-specific situation (e.g., whether the generation system is
connected to a grid, the facility's load shape, the utility's rate
structure) determines the appropriate efficiency measures to
include. At this point, it is a good idea to consider whether
energy efficiency projects should be implemented together
with the renewable generation technologies being considered.

An economic analysis must consider the approximate size of
the renewable power system that the organization hopes to
install. The size can be driven by the load to be served by the
system, the organization's capital budget, or physical con-
straints at the site (such as rooftop area for PV systems or the
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rate of biomass fuel production). One option is to install the
system incrementally, purchasing what the organization can
afford now and adding more capacity over time. The modular
nature of PV technology makes it especially suited to this
approach, although wind can also be installed in somewhat
larger modules. A contractor or utility representative can
help choose the right-size system. The organization can also
use one of the software tools listed in chapter 10.

The economic analysis should also decide whether the on-site
power system will be used to provide backup power during
utility grid outages. If so, the system must be designed to
disconnect from the utility grid when a power outage occurs.
The organization also must decide whether the system will
include energy storage or backup generation, in order to pro-
vide power when renewable resources are not available. This
analysis will be affected as well by whether the renewable
generation will be part of a combined heat and power system
(applicable to systems involving fuel combustion, such as
landfill gas and biomass).

Obtaining Resources and
Assistance

If the organization chooses to own and operate an on-site
power system, it has much to leam, but excellent information
resources are available. Before making a purchase, the
organization's project team should study the technology and
understand what it wants and what questions to ask, in order
to be able to write a procurement specification. At this point,
it would be wise to call on outside experts who can help with
the technical and financial aspects of a renewable power
project. Technical assistance may be available through the
local utility, the state energy office, energy service providers,
energy service companies, consultants, manufacturers, and
equipment vendors. In addition, FEMP offers technical
assistance to federal agencies.

The financial details are usually what make or break a power
project, so the project should collect information about
incentives that could make the project more cost-eftective.
Some state programs may also require that only certified
installers install systems. Many states offer financial incen-
tives specifically for customers that install qualified renewable
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Using Incentives to Finance an
On-Site Generation System

The City of Portland, Oregon used a variety of funding mech-
anisms fo pay for a $1.3 million methane-powered fuel cell.
Portland received a $200,000 grant from the U.S. DOE ond
a utility rebate of $247,000 (essentially refurning o green
power premium that the City had earlier paid). To finance
the remainder, it entered info a lease-purchase arrangement
with Western Bank, which was able to qudlify for a
$224,000 state tax credit because it owned the facility.
Western Bank returned much of the tax credit to the City in
the form of advantageous lease terms.

generation systems. These incentives may take the form

of direct payments (rebates), competitive solicitations,
consumer financing, or lower taxes (either sales or property
tax). In addition, the federal government offers an invest-
ment tax credit for solar and geothermal energy systems,
among other incentives for renewable energy. For more
information, visit the Database of State Incentives for
Renewable Energy at www.dsireusa.org. The state energy
office, local utility, or renewable-energy equipment vendor
will also have information about which incentive programs
apply to its situation.

Utility rate impacts should also be investigated carefully.

The organization should check with the local utility to see
whether on-site generation would lower its demand charges
or generate electricity at a time of day when prices are higher.
Facilities with their own generation systems sometimes also
qualify for reduced "self-generation” rates.

Creating a Project Plan

Once the organization has decided on a specific technology,
it is time to conduct a detailed feasibility study. This study
will quantify all the costs and benefits of the project to evalu-
ate its cost-effectiveness. The study should be based on inputs
that are as specific as possible to the organization's situation,
such as quoted prices from vendors.

If the project appears feasible, the project team can then
decide on a plan to have the renewable power system
financed, built, and installed. Financing is a critical aspect
of the project, and it should account for any federal and
state incentives for which the organization's system is
eligible. Make sure that the system is designed to meet the
requirements of the incentive program.

L 1 & i) c i ] i
In addition, some renewable resources, such as biomass, will
probably require air permits from the local air resources
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control board. The project plan should account for the time
and expense of acquiring these permits. As with any other
type of facilities project, the team must secure the necessary
land-use and building permits and variances required for the
project. The team also will need to apply for interconnection
with the local electric utility (for grid-connected systems),
which can be a complex and time-consuming process.

Procurement strategy

Purchases for on-site generation differ from power purchases.
In many cases, an organization may buy, own and operate its
own generation equipment. In some circumstances, though,
it can enter into a power purchase agreement to buy the
electricity generated by a renewable energy system installed
on its property without actually owning the system. This
approach may not be widely available in states that allow
electricity to be purchased only from a qualified utility.

The procurement options for on-site generation generally fall
into the following categories:

B Act as the general contractor. If the organization
has design engineers on staff, they can draw up the
specifications and then solicit bids for equipment and
installation. This arrangement works well if the organi-
zation wants to do some of the work in-house. Keep
in mind, however, that if the organization has no
experience with renewable energy systems, it runs the
risk of ending up with a poorly performing system.

B Hire a general contractor for a turnkey system. An
organization probably will use an RFP to select an
equipment manufacturer, a system designer, or a system
installer to help design the system to its needs, to buy
the materials, to arrange for installation, and to com-
mission the system. Note that some companies
(particularly in the PV industry) are vertically integrat-
ed, from manufacturing, to design and installation, to
operations and maintenance.

B Hire an energy services company (ESCO). The ESCO
will be responsible for design, installation, maintenance,
and financing. This differs from a turnkey project in
that ESCOs typically work under performance con-
tracts, meaning that they are paid according to how
well the project is carried out. Usually this is through
energy savings, but success can also be based on the
amount of power generated or the system's reliability.
ESCOs also often provide at least part of the project
financing, which can be very helpful for organizations—
such as government agencies—with very limited capital
budgets. Usually, ESCO projects need to be large,
or part of a larger contract, in order to justify the
transaction costs.

Planning an On-site Renewable Generalion Project




B Buy power from an independently owned system.
When considering on-site green power, some companies
decide not to install solar PV systems because of the
high capital investment, maintenance costs, and finan-
cial returns that fall short of company standards. To
overcome these barriers, an organization can host an
on-site generation system and agree to buy the power
without actually owning the equipment. This approach
is known as a services model, and it can greatly simplify
the process of installing on-site renewable power. As
with other types of green power purchases, make sure
that the contract also transfers the environmental and
other benefits of the green power, in order to claim full
credit for the organization's purchase.

Procuring On-Site Generation
Through a Services Model

In 2004, Staples initiated a solar services project for its loca-
fion in Rialto, CA. The project developer, SunEdison, Inc.,
arranged for financing, design and construction of a 260
kW solar array. In return, Staples signed a 10-year power
purchase agreement {PPA) with SunEdison, with the option to
renew for 5-year intervals. The solar PV system will provide
benefits of peak load shaving and reduced GHG emissions.
Further, Staples will avoid all capital and mainfenance costs.
The price for power in the contract is competitive with local
commercial rates, and the PPA has a fixed cost structure that
acts to hedge against price volatility in retail electricity.

Choosing a vendor

When choosing a vendor, it generally is a good idea to get
more than one bid, so the first step is to find several possible
vendors for a given project. The Web sites for the major trade
groups in this area—the Solar Energy Industries Association
and the American Wind Energy Association—offer informa-
tion about their members' expertise and interests, and
chapter 10 lists more sources.

When choosing a vendor, the organization should obtain
comparative information from the companies it is consider-
ing, usually through cither a request for qualifications (RFQ)
or a request for proposals (RFP). An REP is appropriate if the
organization already has a detailed system design and simply
wants a vendor to implement that design. An RFQ) is better
for comparing vendors' qualifications and experience, to
select one to both design and implement the system. Because
the design of on-site renewable systems tends to be site spe-
cific and because design details are often resolved differently
by different vendors, the RFQ approach often leads to the
system best tailored to the organization's needs.
et e S e e et L=
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Some factors to consider when choosing a provider of on-site
generation are the following:

B Experience. The vendor's experience and familiarity
with the type of system the organization is considering
is extremely important. Also determine the vendor's
experience with interconnection issues (if the system
will be connected to the grid). A quick way to judge
a vendor's experience is the length of time it has
been in business and the number of similar systems it
has installed.

M Performance history. It is very important to check
references from previous customers, preferably for
systems similar to the one the organization is
considering. Another important factor is whether
there are any judgments or liens against the vendor,
which would indicate problems with previous projects.

B Licenses and certification. To be eligible for state
incentives, some states require that the system be
installed by a licensed contractor, whereas other
states certify installers that have received the relevant
training. As with any other capital project, licenses
and certification are an indicator of a contractor's
qualifications..

B Liability and professional insurance. If any problems
arise with the system during installation or operation,
it is important that the contractor have adequate
insurance to protect the purchasing organization from
liability. The contractor should also be responsible for
any problems with interconnecting to the grid.

Anticipating Possible Barriers

When implementing a renewable generation project, the
organization must work with various entities to obtain per-
mits, connect to the utility system, and perform other
activities external to the facility. Some of these steps will
end up requiring more time, effort, or money than originally
anticipated and may pose barriers that must be overcome.

Generally these barriers fall into two categories: technical
and regulatory. Most technical barriers pertain to the local
utility's electrical interconnection requirements. Other
technical barriers are fuel availability and storage; space
limitations; power-quality impacts; fire, safcty, and zoning
requirements; and operations and maintenance issues.
Regulatory barriers pertain mainly to the required permits
and approvals, such as air emissions permits, utility standby
charges, exit fees, regional transmission charges, and
land-use permits.
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Often the contractor for the project can be made responsible
for overcoming these barriers as they arise. If this seems like
a good option, the project team should explore it with the
contractor when writing the RFP and reviewing the
proposals. The FEMP guide to distributed energy resources
offers many tips for resolving any problems that may arise
when implementing a renewable power project.

Installing and Operating an
On-Site Renewable Generation
System

Once the organization's on-site generation system has been
designed, it is time to put the contracts in place and begin
construction. As with any capital project, it is important to
stay involved during the construction to resolve any problems
that mighr arise.

When the construction has been completed, the project team
should monitor and verify the system's energy performance.
Does everything work as planned? What is the system's actual
energy production? If it is not as estimated, what can be done
to improve the system's performance? Information about
system performance is useful in communicating the benefits
of the project to internal and external audiences.

Measurement and validation generally proceed in two steps.
The first is the postconstruction evaluation (or commission-
ing), in which a contractor's work is inspected and the system
is tested to make sure that it meets regulatory and design
specifications. The second step is monitoring and verifying
the system's performance over a longer period, such as the
first year of operation (although continuous monitoring is
necessary to catch any performance problems that arise). It is
important to plan for this stage at the early phases of the
project, in order to design a useful data acquisition system.

Finally, all renewable power systems require periodic mainte-
nance in order to perform as intended. The organization must
decide whether its staff has the expertise and time to do this
or whether it should contract with the equipment vendor or a
service company to maintain the system.

24

On-Site Photovoltaic System

Johnson & Johnson's corporate environmental goals include
a goal to reduce its energy-related emissions of carbon diox-
ide. To help meet these godls, the company opted to
purchase renewable power, specifically an on-site solar pho-
fovoltaic (PV) system at its Janssen Pharmaceutica facility in
Titusville, New Jersey. A state rebate eventually paid for 57%
of project costs, and additional federal incentives will allovs
for accelerated depreciation of the equipment. Even with
these subsidies, the project did not rise to the company's min-
imum rate of return for capital expenditures. The solar PV
project had support from senior management, though,
because of its positive environmental benefits. This high-level
support was vital to project approval. Based on initial data,
the 500 kW system will generate about 500,000 kWh per
year and can handle about 10% of the facility's load at peak
times. Johnson & Johnson is evaluating numerous solar PV
projects in addition fo the three sysfems it currently owns.

Planning an On-site Renewable Generation Project
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Capturing the Benefits of the Purchase

fter buying or installing green power, the organiza-

tion should consider various promotional strategies

and marketing to generate measurable, positive

publicity and public relations benefits. To maxi-
mize the positive publicity, both inside and outside the
organization, the purchase of green power should be made
part of the organization's comprehensive environmental man-
agement cfforts. The organization's achicvements should be
significant and well documented so that claims made to the
public are credible.

The Environmental Benefits

When an organization highlights the benefits of its purchase
of green power, it is important that it know the quantity

of emissions avoided. These emissions can be greenhouse
gases (GHGs), primarily carbon dioxide, as well as other
significant pollutants that affect the environment and human
health, such as sulfur dioxide, nitrogen oxides, and mercury.
A buyer of green power can calculate its reduction of emis-
sions and count them toward an environmental or energy
goal. To help with these calculations, analysis tools are
available from the EPA Green Power Partnership
(wyvw.epa.gov/cleanenergy/powerprofiler.htm) and the
World Resource Institute's Green Power Market
Development Group (www.thegreenpowergroup.org/gpat/).

The concern about climate change, and GHGs in particular,
has prompted many organizations to make a GHG emissions
inventory. An inventory is a detailed list of emissions by
source and type of greenhouse gas, usually expressed in metric
tonnes of carbon dioxide equivalent (CO2e).

An inventory serves many purposes, including

M Identifying opportunities for reduction and managing
GHGs.

Bl Participating in public reporting and voluntary
reduction initiatives.

B Participating in mandatory government-reporting
programs.

Guide to Purchasing Green Power

B Trading in GHG emissions markets.
B Providing recognition for early voluntary action.

Using an inventory to record changes in GHG emissions
sets the foundation for companies, organizations, and others
to benefit from buying green power in future climate change
policy frameworks. An inventory also allows organizations to
record their emissions information in an official registry with
a government agency. Several GHG registry programs have
been established to record GHG reductions, including the
California Climate Action Registry, Wisconsin's Voluntary
Emissions Reduction Registry, the U.S. Department of
Energy's 1605b Voluntary Greenhouse Gas Reporting
program, and the Regional Greenhouse Gas Registry being
developed by the Northeast States for Coordinated Air Use
Management.

For more information, see the GHG accounting
standards developed by the GHG Protocol Initiative at
www.ghgprotocol.org.

Internal Promotion

One of the benefits of buying green power is improving
employees' morale. To capitalize on this, companies and
organizations often choose to promote their purchase or
installation internally using the following methods:

B Include "energy news" in internal publications.
Internal publications, such as newsletters, are valuable
ways of communicating information to an organization's
employees, stakeholders, and affiliates and also helps
support the organization's mission, growth, and
development.

M Establish a staff adoption and recognition program.
Such a program encourages employees to buy green
power through an organization-wide program. A staff
adoption program should create incentives, provide
information, set milestones for staff purchases over time,
and recognize individual achievements.
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External Promotion

Strategic external public relations maximize the positive
publicity surrounding an organization's purchase of green
power. In addition to the public relations benefits, the
purchase can motivate additional purchases by the general
public, the organization's customers, and its affiliates, thereby
extending the impact of the initial purchase.

B Construct a public relations plan. Construct a plan to
publicize to target audiences the organization's purchase
or installation. The plan should include strategies for
using existing distribution channels such as e-mail,
Web sites, and direct mail to promote the organization
and its commitment to renewable energy. An organiza-
tion can create special print materials and press releases
for distribution, and conduct e-mail campaigns that
distinguish it as an innovative leader. Retail companies
sometimes circulate special offers and coupons and even
host events—such as renewable energy celebrations—at
stores to attract new customers and communicate the
benefits of the organization's green power purchase.

B Use media contacts and press. An organization may
wish to write a press release describing its purchase,
and circulate it to local and national media outlets.
The organization can also research and contact local
environmental writers and publications to encourage
feature stories about the organization and its commit-
ment to improve the environment.

B Train staff to promote the organization's purchase.
Purchasers can instruct their staff about the details of
the organization's purchase and the best ways to high-
light it to customers in daily sales interactions. Also
teach them how to answer general questions about
renewable energy.

B Take advantage of all opportunities to promote the
purchase. Effective organizations use strategic business
engagements and speaking events as well as existing
interactions with the public to talk about the organiza-
tion's environmental commitment and promote its
purchase of green power. This may include marketing
the organization's purchase on its products and encour-
aging its suppliers and affiliates to follow its lead and
buy green power.
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Using Green Power for Promotion
and Branding

Hayward Lumber powers part of its manufacturing facilify in
Santa Maria, California with a 118 kW rooftop photovelta-
ic system. The PV system, which produces 45% of the facility's
electric load, now serves as a brand name—Solar Truss—for
the components that are produced at the plant. By branding
their trusses, Hayward Lumber is educaling contractors and
architects that its trusses are built using renewable energy
sources.

B Work with third-party organizations. Third-party

organizations can help provide credibility to green

power purchases that meet minimum purchasing bench-
marks. These organizations also offer publicity channels

that promote renewable encrgy and highlight environ-
mental commitment. All the organizations sponsoring

this guidebook help their partners and companies publi-

cize their achievements in buying green power.
Members of the EPA's Green Power Partnership and
those who purchase Green-e certified products can also
use these logos in their promotional activities.

B Create marketing partnerships with green-power sup-

pliers. Offer retail customers the opportunity to sign up
for green power, and reward them with benefits such as
gift or discount cards, merchandise, or collateral prod-
ucts (e.g., T-shirts, hats) that tout the company's image
as an environmental leader.

Capluring the Benefits of the Purchase
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Conclusion

urchasers of electricity can have a significant impact

on the way that power is produced, both now and in

the future. Businesses, governments, and nonprofits

have an unprecedented and increasing range of
options for buying green power. In those states that have
restructured their electricity markets, retail access allows
customers to choose their electricity supplier and, by
extension, how their electricity is produced. In regulated
markets, utility green-pricing programs enable customers to
support the addition of renewable energy to the grid without
leaving their current utility. Renewable energy certificates
and on-site renewable generation allow organizations every-
where to achieve the benefits of green power. Organizations
that act in their own—and society's—Dbest interests can take
advantage of the strategics outlined in this guidebook to
help move the United States toward a more sustainable
energy future.

Guide to Purchasing Green Power
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Resources for Additional Information

U.S. Department of Energy

Federal Energy Management Program (FEMP) |
www.eere.energy.gov/femp

Green Power Network |
www.eere.energy.gov/greenpower

FEMP Renewable Power Purchasing ]
wwiw.eere.energy.gov/femp/technologies/
renewable_purchasepower.cfm

FEMP Distributed Power

www.cere.cnergy.govffemp/technologies/derchp.cfm

U.S. Environmental Protection
Agency

Clean Energy
www.cpa.gov/cleanenergy

Green Power Partnership
www.epa.gov/greenpower

Energy Star
WWW.energystar.gov

Landfill Methane QOutreach Program
www.cpa.gov/lmop

EGRID database
www.epa.gov/cleanenergy/egrid

Power Profiler
www.epa.gov/cleanenergy/powerprofiler.htm
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World Resources Institute

World Resources Institute home page
www.wri.org

GHG Protocol Initiative
www.ghgprotocol.org

Green Power Market Development Group
www.thegreenpowergroup.org

Resources for Addilional Information



Green-e Renewable Energy
Certification Program

The Green-e Renewable
Energy Certification Program is
the nation's leading voluntary
certification and verification
program, designed to help
businesses and households
compare and select clean
renewable energy options.
Green-e sets consumer
protection and environmental
standards for energy products and verifies that Green-e
certified products meet those standards. Energy products
that meet the Green-e standards are identified by the
Green-e logo.

Certification ensures the quality of renewable energy
products. All Green-e-certified products meet stringent
requirements for air emissions, energy from new renewable
facilities, and truth in advertising. These strict standards are
set through a collaborative process with environmentalists,
consumer advocates, marketers, and energy experts. Green-¢'s
annual verification process and marketing compliance review
ensure that providers meet these standards. By requiring these
consumer and environmental safeguards, Green-e builds
consumer confidence in renewable energy products, which
helps expand the market for high-quality products.

Green-e provides clear information about energy options to
enable purchasers to make informed decisions. Green-e works
with companies and organizations purchasing certified green
power to highlight their purchase and educate consumers
about the benefits of buying renewable energy. Green-e also
conducts public education and outreach campaigns in regions
across the nation to inform consumers about their options
and build demand for renewable energy. The Green-e Web
site, www.green-e.org, and toll-free number (888-63-GREEN)
are widely used resources that allow consumers to compare
certified products in any region and to select the superior
green power option that meets their needs.

Green-e also identifies products manufactured by companies
that buy certified green power, bringing renewable energy to
the attention of millions of diverse consumers across the
nation. Through Green-e's product labeling initiative, claims
such as "Made with Certified Renewable Energy" and "We
Buy Certified Renewable Energy" may now appear on
consumer products, accompanied by the Green-e¢ logo and
Web site. These labels appear on products in grocery stores,
carpet labels, and even on bottles of wine in restaurants. The

Guide to Purchasing Green Power
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initiative advances renewable electricity use as a new type of
environmental performance indicator for consumer products,
similar to other consumer labels for recycled products, organ-
ic food, fair trade practices, and energy efficiency.

Made with
Renewable
Energy __

contents made -
with 75% certified
renewable energy ’

®

Wiww.green-e.org

Green-e is a program of the Center for Resource Solutions.
For more information, visit www.green-e.org or
wwiw.resource-solutions.org.
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Additional Resources

Overview

Developing a strategic energy management plan:

ENERGY STAR for business: www.energystar.gov, follow the
links to "Business Improvement" then "Guidelines for Energy
Management".

Electricity restructuring:
FEMP's restructuring Web site:
pnnl-utilityrestructuring.pnl.gov.

Current state of green power markets:

Bird, Lori, and Blair Swezey. 2003. Estimates of Renewable
Energy Developed to Serve Green Power Markets in the
Unhited States. Golden, CO: National Renewable Energy
Laboratory, February (www.eere.energy.gov/greenpower/
resources/tables/new_gp_cap.shuml).

Benefits of Green Power

Public support for renewable energy:

Farhar, Barbara C., and Ashley H. Houston. 1996. Willingness
to Pay for Electricity from Renewable Energy. Golden, CO:
National Renewable Energy Laboratory, September.

Motivations for purchasing green power:

Holt, E., R.Wiser, M. Fowlie, R. Mayer, and S. Innes.

2000. Understanding Non-Residential Demand for Green Power.
Prepared for the American Wind Energy Association and the
National Wind Coordinating Committee
(www.nationalwind.org/pubs).

Economic development and job creation:

National Wind Coordinating Committee. 2003. Assessing the
Economic Development Impacts of Wind Power. March
(www.nationalwind.org/pubs).

Environmental Law and Policy Center. Job Jolt: The Economic
Impacts of Repowering the Midwest: The Clean

Energy Development Plan for the Heartland
(www.repowermidwest.org/Job%20]Jolt/]]final.pdf).

Environmental benefits:

Serchuck, Adam. 2000. The Environmental Imperative for
Renewable Energy: An Update. College Park, MD: Renewable
Energy Policy Project (REPP), University of Maryland. April
(www.repp.orgfrepp_pubs/articles/envimp/envImp.pdf).

EPA's Global Warming Web site:
www.epa.gov/globalwarming.
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Emissions credits:

Wooley, David R. 2000. A Guide to the Clean Air Act for the
Renewable Energy Community. College Park, MD: Renewable
Energy Policy Project (REPP), University of Maryland.

Issue Brief no. 15. February
(www.repp.orgfrepp_pubs/articlesfissuebrl5/caaRen.pdf).

National Wind Coordinating Committee. 2002. Credit
Trading and Wind Power: Issues and Opportunities. May
(www.nationalwind.org/pubs/).

Renewable Energy Certificates (RECs)
Hamrin, Jan, and Meredith Wingate. 2003. Regulator’s

Handbook on Tradable Renewable Certificates. San Francisco:
Center for Resource Solutions. May
(www.resource-solutions.org/RegulatorHandbook. htm).

EPA's Green Power Locator: provides links to retail and
wholesale marketers of renewable energy certificates:
www.epa.gov/greenpowert/locator.htm.

The Green Power Network lists brokers and wholesale
marketers: www.eere.energy.gov/greenpower/markets/
certificates.shtml.

Green-e lists certificate marketers and brokers that offer certi-
fied products: www.green-e.org.

The World Resources Institute offers a sample REC
contract: www.thegreenpowergroup.org/
Sample_REC_Contract.doc.

Hanson, Craig, and Vince Van Son. 2003. Renewable Energy
Centificates: An Attractive Means for Corporate Customens to
Purchase Renewable Energy. Washington, DC: World
Resources Institute
(www.thegreenpowergroup.orgf/Installment5.pdf).

Utility Green-Pricing Programs

Holt, Edward, and Meredith Holt. 2004. Green Pricing
Resource Guide. 2nd ed. Washington, DC: American Wind
Energy Association.

Lieberman, Dan. 2002. Green Pricing at Public Ultilities: A
How-to Guide Based on Lessons Leamed to Date. Center for
Resource Solutions and Public Renewables Partnership.
October. (www.resource-solutions.org/[PRP.htm).

Resources for Additional Information
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Green Power Product Lists

The Green Power Network maintains lists of products offered
in each state: www.eere.energy.gov/greenpower.

The EPA Green Power Partnership supports a Green Power
Locator: www.epa.gov/greenpower/locator.htm.

Green-e maintains a list of certified products offered in each
state: www.green-e.orglyour_e_choices/pyp.html.

On-Site Renewable Generation

FEMP. 2002. Using Distributed Energy Resources:

A How-to Guide for Federal Facility Managers. Washington,
DC: U.S. Department of Energy, Federal Energy
Management Program. DOE/GO-102002-1520. May
(www.ecre.energy.gov/femp/technologies/
derchp_resources.cfm).

Massachusetts DOER. 2001. Renewable Energy & Distributed
Generation Guidebook: A Developer’s Guide to Regulations,
Policies and Programs That Affect Renewable Energy and
Distributed Generation Facilities in Massachusetts.
Massachusetts Division of Energy Resources. April
(www.state. ma.us/doer/pub_info/guidebook.pdf).

California Energy Commission:
www.energy.ca.gov/renewables}'index.html.

Pennsylvania Department of Environmental Protection.
2003. Small Wind Electric Systems: A Pennsylvania
Consumer’s Guide
(www.dep.state.pa.us/dep/deputate/pollprev/energy/wind/
small_wind_pa.pdf).

New York State Energy Research and Development Agency:
www.nyserda.org/energyresources/photovoltaics.html
and www.nyserda.org/energyresources/wind html.

Government incentives for renewable
energy:

The Database of State Incentives for Renewable Energy
includes information about capital cost incentives as well as
net-metering laws: www.dsireusa.org.

Clean Energy States Alliance: www.cleanenergystates.org.

The American Wind Energy Association lists states' incen-
tives for small wind installations: www.awea.org, follow links
to "Small Wind Systems” then "State by State Information”.

Guide to Purchasing Green Power
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Bolinger, Mark, Ryan Wiser, Lew Milford, Michael Stoddard,
and Kevin Porter. 2001. Clean Energy Funds: An Overview of
State Support for Renewable Energy. Berkeley, CA: Lawrence
Berkeley National Laboratory. LBNL-47705. April
(http://eetd.Ibl.gov/ea/EMS/reports/47705.pdf).

Interconnection with the utility grid:

In 2003 the Federal Energy Regulatory Commission (FERC)
issued standard procedures and a standard interconnection
agreement for the interconnection of generators larger than
20 megawatts. FERC also proposed a rule to apply to the
interconnection of small generators no larger than 20
megawatts: www.ferc.govfindustriesfelectric/indus-act/gi.asp.

California Rule 21: standards {or interconnection of
distributed energy resources: www.energy.ca.gov/distgen/
interconnection/california_requirements.html.

Standards Board of the Institute for Electrical and Electronics
Engineers, Inc. (IEEE). Standard 1547: "Standard for
Interconnecting Distributed Resources with Electric Power
Systems": grouper.ieee.org/groupsfscc21/dr_shared.

DOE Distributed Power program:
www.eere.energy.gov/distributedpower

FEMP Interconnection and Permitting Guide:
www.eere.energy.gov/femp/technologies/
derchp_ipg.cfm.

Larsen, C., B. Brooks, and T. Starrs. 2000. Connecting to the
Grid: A Guide to PV Interconnection Issues. 3rd ed. Interstate
Renewable Energy Council
(http:/firecusa.org/connect/library.html).

Measurement and verification of system
performance:

FEMP. 2000. M&V Guidelines: Measurement and Verification
for Federal Energy Management Projects, version 2.2. Section
VI of these guidelines covers renewable energy projects.
(www.ecre.energy.gov/fempffinancing/
superespes_measguide.cfm).

PVWATTS is a calculator to estimate the output from
photovoltaic solar installations. The model calculates
monthly and annual energy production in kilowatt-hours
and monthly savings in dollars.

See http://rredc.nrel.govfsolat/calculators/PVWATTS.
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For more information about PV systems, see:
American Solar Energy Society: www.ases.org.

Solar Electric Power Association: www.solarelectricpower.org.
Solar Energy Industries Association: www.scia.org.

North Carolina Solar Center: www.ncsc.ncsu.edu.

California Energy Commission’. 2000. Buying a Photovoltaic
Solar Electric System: A Consumer Guide. April
(www.energy.ca.gov/reports/500-99-008.PDF).

California Energy Commission. 2001. A Guide to Photovoltaic
(PV) System Design and Installation. June
(www.energy.ca.govfreports/

2001-09-04_500-01-020.PDE).

Renewable energy trade associations:
American Bioenergy Association: www.biomass.org.
American Solar Energy Society: www.ases.org.
American \Vind Energy Association: www.awea.org.
Biomass Energy Research Association: www.beral.org.
Geothermal Energy Association: www.geo-energy.org.
Geothermal Resources Council: www.geothermal.org.
Interstate Renewable Energy Council: www.irecusa.org.

Low Impact Hydropower Institute:
www.lowimpacthydro.org.

National Hydropower Association: www.hydro.org.

Solar Electric Power Association:
www.solarelectricpower.org.

Solar Energy Industries Association: www.seia.org.
Utility Wind Interest Group: www.uwig.org.

Windustry: www.windustry.com.
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On-site renewable generation financial
analysis tools:

Each of the many available tools offers different features,
which should be examined closely to determine whether they
are appropriate to the particular situation.

ProForm

Developer: Lawrence Berkeley National Laboratory

Allows an integrated environinental and financial prefeasibil-
ity analysis of on-site renewable energy and energy efficiency
projects. http:/fpoet.Ibl.gov/Proform

RETscreen International

Developer: Natural Resources Canada's CANMET Energy
Diversification

Research Laboratory (CEDRL)

Assesses the economics of various renewable energy
installations. www.retscreen.net

RETFinance

" Developer: Energy Analysis Team at NREL

Simulates a 30-year nominal dollar cash flow for renewable
projects, including earnings, debt payments, levelized cost-of-
electricity, after-tax internal rate of return, and debt service
coverage tatio (net operating income divided by total debt
service). http:/fanalysis.nrel.gov/retfinance

Clean Power Estimator

Developer: Clean Power Research

Offers a quick cost-benefit analysis for photovoltaics,
solar thermal, wind, and energy efficiency for both
residential and commercial buildings.
www.clean-power.com/software.ht. ‘
A version for California facilities is offered by the CEC.
www.consumerenergycenter.org/rencwable/estimator.

Federal Renewable Energy Screening Application (FRESA)
Developer: U.S. Department of Energy, Energy Efficiency and
Renewable Energy

Compares opportunities for renewables and conservation at
federal facilities.

wwiw.eere.energy.govffemp/information/
download_software.cfm

Hybrid Optimization Model for Electric Renewables
(HOMER)

Developer: NREL

Compares the cost-effectiveness of off-grid renewables with
grid extensions or stand-alone generators.
www.nrel.gov/homer.

Resources for Additional Information




Real Options Analysis Center

Developer: NREL

Provides online models for the valuation of renewable energy
R&D and the valuation of distributed generation assets.
www.nrel.gov/realoptions

FATE-2P (Financial Analysis Tool for Electric Energy
Project)

Developer: NREL

A power plant project finance model for calculating the cost
of energy or the internal rate of return for alternative energy
projects.

Greenhouse Gas Resources

Hanson, Craig, and Janet Ranganathan. 2003. Corporate
Greenhouse Gas Emissions Inventories: Accounting for the
Climate Benefits of Green Power. Washington, DC: World
Resources Institute
(www.thegreenpowergroup.orgflnstallment3.pdf).

U.S. Department of Energy's voluntary GHG registry:
www.eia.doe.gov/oiaf/1605/frntvrgg. html.

U.S. Environmental Protection Agency's Climate Leaders, a
voluntary government-industry partnership:
www.epa.gov/climateleaders.

World Wildlife Fund's (WWF) Climate Savers:
www.worldwildlife.org/climate/projects/
climate_savers.cfm.

Climate Neutral Network: www.climateneutral.com.
States that have or are developing climate registries:

The California Energy Commission has summarized state
activities related to greenhouse gas inventories
www.energy.ca.gov/global_climate_change/
summary.html.

The California Climate Action Registry:
www.climateregistry.org.

Wisconsin Voluntary Emission Reductions Registry Advisory
Committee:
www.dnr.state.wi.us/orgfaw/air/hot/climchgcom/.

New Hampshire:
www.des.state.nh.usfard/climatechange/ghgr.htm

Guide to Purchasing Green Power
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his glossary defines some of the important terms used
in this guide. More definitions can be found at
www.epa.gov/cleanenergy/glossary.htm.

Annual consumption. Annual consumption refers to the
amount of electricity used by a consumer in one year and is
typically measured in kilowatt-hours (kWh). This informa-
tion can be acquired from your electricity bill or by
contacting your energy provider.

Carbon dioxide. Burning fossil fuels releases into the atmos-
phere carbon that has been stored underground for millions
of years. During the combustion process, the carbon in
these fossil fuels is transformed into carbon dioxide, the
predominant gas contributing to the greenhouse effect.
Increases in the emissions of carbon dioxide and other
gases, such as methane, due to the burning of fossil fuels
and other human endcavors, accelerate heat-trapping
processes in the atmosphere, gradually raising average
temperatures worldwide. Carbon dioxide is absorbed and
released at nearly equal rates by natural processes on the
earth, an equilibrium that is disrupted when large amounts
of carbon dioxide are released into the atmosphere by
human activities, such as the burning of fossil fuels.

Combined heat and power (CHP). Combined heat and power
(CHP) is an electricity generation technology, also known
as cogeneration, that recovers waste heat from the electric
generation process to produce simultaneously other forms
of useful energy, such as usable heat or steam. On average,
two-thirds of the input energy used to make electricity is
lost as waste heat. In contrast, CHP systems are capable
of converting more than 70 percent of the fuel into
usable energy.

Commodity electricity. Commodity electricity is generic
electricity not associated with a particular power genera-
tion source.

Competitive markets. Until recently, most consumers received
generation, transmission, and distribution services from
one local utility company. As a regulated menopoly, the
utility was given an exclusive franchise to provide
electricity to consumers in a particular community. Rates
were set, and consumers had little choice but to pay the
rate for their area. In recent years, however, many states
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have restructured their electricity industry and are now
allowing consumers to choose from among competing
electricity suppliers.

In states permitting retail competition, sellers of electricity
obtain power by contracting with various generation
sources and setting their own price. Consumers in these
states have the opportunity to choose their energy provider
and purchase products based on the price or type of power
supplied to their home or business. Some consumers are
exercising this choice and switching to accredited "green
power" resources. In states that have not restructured their
electricity markets, consumers interested in purchasing
renewable energy now have the option to participate in
green-pricing programs offered by their local ucility.

Conventional power. Conventional power is power produced

from nonrenewable fuels such as coal, oil, natural gas, and
nuclear fuels. These fuels are a finite resource that cannot
be replenished once they have been extracted and used.

Distributed generation. Distributed generation refers to small,

modular, decentralized, grid-connected, or off-grid energy
systems located in or near the place where energy is used.

Electricity supplier. As states restructure their electricity

markets, more and more customers will be able to choose
from a range of energy suppliers that market different
types of power products, including green power from
renewable energy. Restructured local utilities offer
electricity products generated exclusively from renewable
resources or, more frequently, electricity produced from a
combination of fossil and renewable resources. In states
without restructured electricity markets, local utilities may
offer green-pricing programs, in which customers may elect
to have their utility generate a portion of their power from
renewable sources.

Energy efficiency. Energy efficiency refers to products or

systems using less energy to do the same or a better job
than conventional products or systems can. Energy
efficiency saves energy, saves money on utility bills, and
helps protect the environment by reducing the amount of
electricity (and associated environmental impacts) that
needs to be generated.

Glossary



e 1 R e e e - T

Fossil fuels. Fossil fuels are the United States' principal
source of electricity. The popularity of these fuels is due
largely to their low cost. Fossil fuels come in three main
forms: coal, oil, and natural gas. All three were formed
many hundreds of millions of years ago before the time of
the dinosaurs, hence the name fossil fuels. Because fossil
fuels are a finite resource and cannot be replenished once
they have been extracted and burned, they are not con-
sidered renewable.

Global climate change. For most of human history, changes
in the earth's climate resulted from natural causes that
took place over thousands of years. But today, human
activities are beginning to affect our climate in serious
and immediate ways by rapidly adding greenhouse gases
to the atmosphere. These gases trap heat close to the
earth that would otherwise escape into space, intensify-
ing a natural phenomenon called the greenhouse effect.
Over the next century, scientists project that global
temperatures will rise two to six degrees Fahrenheit as a
result of rising concentrations of greenhouse gases.
Scientists also believe that this rate of global warming
will be unprecedented compared with that of the past
10,000 years. Global warming could result in a rise in sea
levels, changes in patterns of precipitation, more variable
weather, and many other consequences. These changes
threaten our health, agriculture, water resources, forests,
wildlife, and coastal areas. For more information on the
science and impacts of global climate change, visit the
EPA's Global Warming Web site (www.epa.gov/global-

warming).

Greenhouse effect. The greenhouse effect is produced as
greenhouse gases allow incoming solar radiation to pass
through the earth's atmosphere, while preventing part of
the outgoing infrared radiation from the earth's surface
and lower atmosphere from escaping into outer space.
This process occurs naturally and has kept the carth's
temperature about 59 degrees Fahrenheit warnmer than it
would otherwise be. Current life on the earth could not
be sustained without the natural greenhouse effect.

Greenhouse gases (GHG). Gases in the earth's atmosphere
produce the greenhouse effect. Changes in the concen-
tration of certain greenhouse gases, due to human
activities such as the burning of fossil fuels, increase the
risk of global climate change. Greenhouse gases include
water vapor, carbon dioxide, methane, nitrous oxide,
halogenated fluorocarbons, ozone, perfluorinate carbons,
and hydrofluorocarbons.

Guide 1o Purchasing Grean Power
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Green power. Electricity that is generated from renewable
energy sources is often marketed as "green power," a term
that implies a smaller environmental impact from
electricity generation. The resources that qualify as green
power vary depending on the state or organization. For
more details, see chapter 2.

Green power marketers. Energy suppliers operating in states
that permit retail competition in the electricity markets
are usually referred to as green power marketers. This term
can also include utilities that offer green power options
under what are typically referred to as green-pricing pro-
grams.

Green power products. Green power products refer to elec-
tricity generated exclusively from renewable resources or
from a combination of fossil and renewable resources.

Green pricing. Green pricing is an optional service offered by
regulated utilities to allow customers to support a greater
level of utility investment in renewable energy by paying
a premium on their electric bill. Usually green pricing is
offered in areas that do not allow retail competition.

Interval meter. An interval meter is an electricity meter that
measures a facility's energy usage in short increments
(typically 15 minutes). These meters are useful for deter-
mining electricity demand patterns and participating in
real-time pricing programs.

Kilowatt-hour (kWh). A kilowatt-hour is the basic unit for
measuring the generation and consumption of electrical
energy. A megawatt-hour (MWh) of electricity is equal to
1,000 kilowatt-hours. A kilowatt and a megawatt are units
of generation capacity.

Low-impact hydropower. Low-impact hydropower is hydro-
electric power generated with fewer environmental
impacts, by meeting criteria such as minimum river
flows, water quality, fish passage, and watershed protec-
tion. These hydropower facilities often operate in a "run
of the river" mode, in which little or no water is stored
in a reservoir.

Net metering. Net metering is a method of crediting
customers for electricity that they generate on-site.
Customers generating their own electricity offset what
they would have purchased from their utility. If they
generate mote than they use in a billing period, their
electric meter turns backward to indicate their net excess
generation. Depending on the individual state or utility
rules, the net excess generation may be credited to their
account (in many cases at the retail price), carried over
to a future billing period, or ignored. '



Glosssary

New renewable generation. New renewable generation
facilitics are thosc built in the recent past or will be built
to meet the growing market demand for green power. For
Green-e certification, new generation must have come
online since the late 1990s (depending on the region; see
the Green-e Web site for more details).

On-site renewable generation, On-site renewable generation
refers to electricity generated by renewable resources
using a system or device located at the site where the
power is used.

Peak demand. Peak demand is the maximum power
consumption for a facility, measured over a short time
period such as 15 minutes or an hour.

Power marketer. A power marketer is an entity that buys
and sells power generated by others. A green power
marketer is an electricity supplier that offers a green
power product.

Renewable electricity. Renewable electricity is power
generated from renewable resources and delivered
through the power grid to end users.

Renewable energy certificate (REC). A renewable energy
certificate (REC), also known as a green tag or tradable
renewable certificate, represents the environmental, social,
and other positive attributes of power generated by
renewable resources. For example, RECs may represent
the emissions avoided by renewable power generation
compared with those of conventional sources. RECs can
be purchased separately from electricity service.

Renewable energy resources. Renewable energy sources,
such as wind, solar, geothermal, hydropower, and various
forms of biomass, are continuously replenished on the
earth. Some definitions also include municipal solid
waste as a renewable resource.

Renewable portfolio standard (RPS). A renewable portfolio
standard (RPS) is a regulatory mandate or target stating
that a minimum percentage or amount of each electricity
supplier's resource portfolio must come from renewable
energy.
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Appendix A

Green Power Considerations for

Federal Agencies

urchasing green power means making a difference by

changing the way we select basic commodities. For

the federal government, the largest consumer of elec-

tricity in the United States with an annual electricity
bill of approximately $3.5 billion, the ability to make a differ-
ence is enormous. This appendix discusses considerations
specific to federal agencies that buy green power.

When green power first became available, federal agencies
were uncettain about what authority they could use to justify
paying a premium for these products. Now, however, this
uncertainty has largely been dispelled, for several reasons.
First, Executive Order 13123 (see text box below) clarifies

Executive Order 13123

the federal government's interest in renewable energy by
directing agencies to "strive to expand the use of renewable
energy within its facilities and in its activities by . . . purchas-
ing electricity from renewable energy sources." Second, as
directed by Executive Order 13123, through a collaborative
process, the Secretary of Energy set a goal for the federal gov-
ernment to meet the equivalent of 2.5 percent of its facilities'
electricity consumption with new renewable energy sources
by 2005.! Finally, the authority for purchasing renewable
energy has been incorporated into the Federal Acquisition
Regulations (FAR, subpart 23.2), carrying the force of law
(see www.arnet.gov/far).

Sec. 204. Renewable Energy. Each agency shall strive to expand the use of renewable energy within its facilifies and in its activities
by implementing renewable energy projects and by purchasing electricity from renewable energy sources.

Sec. 301. Annual Budget Submission. Each agency's budget submission to OMB shall specifically request funding necessary to

achieve the goals of this order.

Sec. 404. Electricity Use. To advance the greenhouse gas and renewable energy goals of this order, and reduce source energy use,
each agency shall sirive to use electricity from clean, efficient, and renewable energy sources.

(b) Reduced Greenhouse Gas Intensity of Electric Power....Agencies shall consider the greenhouse gas intensity of the source of
the electricity and strive to minimize the greenhouse gas intensity of purchased electricity.

[} Purchasing Electricity from Renewable Energy Sources.

(1) Each agency shall evaluate ifs current use of electricity from renewable energy sources and report this level in its annu-
al report fo the President. Based on this review, each agency should adopt policies and pursue projects that increase
the use of such electricity. Agencies should include provisions for the purchase of electricity from renewable energy
sources as a component of their requests for bids whenever procuring electricity. Agencies may use savings from ener-

gy efficiency projects to pay additional incremental costs of electricity from renewable energy sources.

Sec. 406(c) Retention of Savings and Rebates. Agencies granted statutory authority to retain a portion of savings generated from
efficient energy and water management are encouraged fo permit the refention of the savings at the facility or site where the sav-
ings occur to provide greater incentive for that facility and its site managers to undertake more energy management initiatives, invest
in renewable energy syslems, and purchase eleciricity from renewable energy sources.

Sec. 605. Amendments to Federal Regulations. The Federal Acquisition Regulation and other Federal regulations shall be amended
to reflect changes made by this order, including an amendment to facilitate agency purchases of eleciricity from renewable energy
sources.

1 New renewable energy covers any renewable energy acquired by the federal government after 1990

(www.eere.energy.gov/fempftechnologiesfrenewable_fedrequire.cfm).

Guide 1o Purchasing Green Power
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As a result of these developments, a number of agencies have
successfully bought green power in most regions of the coun-
try. These purchases account for approximately 50 percent of
the total federal renewable energy use, with the remainder
consisting of on-site renewable power, thermal generation,
and biofuels (summarized in table A-1). Considering all
sources, as of July 2004 the federal government had fulfilled
more than 80 percent of its 2005 rencwable energy goal. By
reading this guidebook and taking advantage of the technical
support provided by the Department of Energy's (DOE)
Federal Energy Management Program (FEMP), energy man-
agers are taking an important step in helping the federal
government achieve its renewable usage goals.

Agencies that are interested in participating in procurements
run by the General Services Administration (GSA), the
Defense Energy Support Center (DESC), or the Western
Area Power Administration (Western) should read the
section "Procurement Approaches to Renewable Electricity
and Certificates" in this appendix.

Federal Definitions of
Renewable Energy

In order to meet the federal 2005 renewable use goal,
Executive Order 13123 (sec. 710) and FAR subpart 2.1
define renewable energy as "energy produced by solar, wind,
geothermal, and biomass power." DOE's definition of biomass
resources, as defined under the Biomass Research and
Development Act of 2000, is "organic matter available on a

Table A-1: Federal Renewable Technologies and
Purchases, July 2004

Annual Energy
Source Contribution (GWh)
Biomass fuels 106
Biomass power 92
Biomass thermal 108
Green power purchases 668
Ground-source heat pump 179
Photovoltaics 28
Solar thermal 10
Wind 19
Total 1210

Source: DOE/FEMP.
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renewable or recurring basis, including agricultural crops and
trees, wood and wood wastes and residues, plants (including
aquatic plants), grasses, residues, fibers, and animal wastes,
municipal wastes, and other waste materials."

FEMP provides guidance on renewable resource definitions
and other issues relating to Executive Order 13123's renew-
able use goal on its Web site (www.eere.energy.gov/femp/
technologies/renewable_energy.cfin). Note that FEMP guid-
ance is subject to change.

Federal Motivations for Green
Power Purchases

Owing to the large volume of electricity consumed by the
federal government, even a slightly greater percentage of
green power can have a large benefit for the environment
and the overall green power market. In addition to the
benefits discussed eatlier in this guidebook, green power
purchases by federal agencies provide benefits specific to
federal customers.

Benefits accruing directly to a federal agency from a renew-
able energy purchase include

B Compliance with federal goals. Executive Order 13123
and the resulting federal renewable energy directive
have three energy management goals: energy efficiency,
greenhouse gas reduction, and the use of renewable
energy. Purchasing green power or installing on-site
generation can help an agency meet all three of these
goals.

B Increased visibility., Presidential awards are given to
those agency energy management teams that strive to
comply with Executive Order 13123. Energy scorecards
for each agency are tallied to gauge the degree of com-
pliance. Members of the EPA's Green Power
Partnership also are eligible for awards.

M Accomplishment of an agency's organizational
mission. Many in the federal government understand
the government's overall mission to include a commit-
ment to environmental protection. Beyond that general
obligation, individual agencies, such as the EPA, have
the specific mission of protecting the environment.
Renewable energy purchases are one way to help fulfill
both goals.

B Demonstrate responsiveness and leadership. The
purchase of renewable energy represents a clear demon-
stration of the agency's responsiveness to its customers
(or citizens), the majority of whom, according to several
surveys, favor renewable energy. The federal govern-
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ment has shown that it can be a leader in the area of
green power and renewable energy.

Sacial benefits of federal purchases include the following:

@ National security. National security is one of the
principal responsibilities of the federal government. By
purchasing domestically produced renewable energy, all
federal agencies can contribute to the nation's energy
security. Because of the special role of government
facilities in national security, the use of distributed,
on-site power generation resources at thesc facilities
enhances the country's overall security.

B Market transformation. Given the size of the federal
government's utility bill, significant purchases of green
power by federal agencies would stimulate the overall
green power market. A strong federal demand would
demonstrate that switching to renewable energy was a
national priority, would call attention to green power's
societal and customer benefits, might increase the avail-
ability of renewable power products, and might help
reduce their cost. The size of the federal government
amplifies any benefits resulting from a purchase of
green power.

Sources of and Limits to the
Federal Authority to Purchase
Green Power

Executive Order 13123

Executive Order 13123 provides the fundamental authority
for federal agencies to buy green power. The goals of this
order have been incorporated into the FAR.

FAR Part 23

FAR part 23 seeks to minimize the environmental impacts of
federal purchases. Subpart 23.2 addresses energy and water
efficiency and renewable energy and has been modified to
incorporate much of Executive Order 13123. This subpart
states, "The Government's policy is to acquire supplies and
services that promote energy and water efficiency, advance
the use of renewable energy products, and help foster markets
for emerging technologies." Subpart 23.7 directs agencies to
contract for environmentally preferable and cnergy-cfficient
products and services. "Environmentally preferable” is defined
by FAR subpart 2.101 to mean "products or services that
have a lesser or reduced effect on human health and the
environment when compared with competing products or
services that serve the same purpose. This comparison may
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consider raw materials acquisition, production, manufactur-
ing, packaging, distribution, reuse, operation, maintenance,
or disposal of the product or service."

Cost Minimization and Best Value

The FAR has traditionally focused on minimizing the govern-
ment's costs by strongly favoring the procurement of the least
expensive goods and services, often leaving contracting offi-
cers little room to consider value. Procurement reform during
the 1990s, however, more closely aligned federal acquisition
procedures with the commercial sector's practices through a
stated preference for commercial products and the adoption
of commercial business practices.

In addition, the traditional focus on least cost procurement
has shifted to obtaining the best value (FAR part 1.102[a]).
In determining best value, contracting officers can consider
an array of factors besides cost, such as environmental and
energy efficiency (FAR part 8.404[b][2]). As formally defined
in the FAR (part 2.101), best value means "the expected out-
come of an acquisition that, in the Government's estimation,
provides the greatest overall benefit in response to the
requirement." g

Specification of Requirements

Part 11 of the FAR, "Describing Agency Needs," states that
environmental objectives, including the purchase of products
and services that use renewable energy technologies, must be
considered when specifying requirements (FAR part
11.002[d]). Requirements for renewable energy should be
specific enough to limit the number of factors in competing
offers to be evaluated but general enough so as not to jeop-
ardize the product's status as a "commercial item." In general,
as the requirements become more specifically defined, the
importance of price relative to other considerations increases

(FAR part 15.101).

Commercial ltems

In restructured electricity markets, the most direct path to a
renewable energy purchase is to make use of the "commercial
items" provisions in FAR part 12. Commercial items are
broadly defined as goods and services sold competitively in
the commercial marketplace in substantial quantities (FAR
subpart 2.101). Since an active competitive market reduces
procurement risks, agencies are strongly encouraged to favor
the purchase of commercial items, through both specific lan-
guage to that effect and the authorization to use less stringent
acquisition procedures.

With large volumes being commercially traded in public
markets cach day, electricity is undisputed as a standard com-
mercial item. But as a specific type of electricity, renewable
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energy's status as a commercial item is slightly less certain.
Support for such a designation is aided by the ongoing
development of active renewable energy exchanges in
which commercial entities buy and sell renewable energy in
large quantities.

Even in the absence of an active renewable energy market,
agencies may specify a requirement for electricity (the stan-
dard commercial item) generated from renewable resources (a
specification in addition to the standard commercial item).
In most cases, the favorable contracting procedures afforded
to commercial items would still be applicable. While the
boundary between what is and is not considered a commer-
cial item is often case specific, in general an agency should be
wary of specifying any requirement beyond what is currently
commercially available.

In addition, certification efforts by state and nongovernmen-
tal organizations are helping establish renewable energy as a
commercial item by establishing a brand name. Third-party
certification provides additional value to the federal govern-
ment because of functions such as verification and annual
audits to ensure no double counting. When buying green
power for federal agencies, the GSA and DESC routinely
use the commercial item designation and require third-party
verification.

Innovative Purchase Opportunities

Even though the procurement of green power has become
common enough that it is generally not "innovarive," in
some situations the methods just outlined do not apply, and
so innovative methods are needed to implement a purchase.
The Federal Acquisition Streamlining Act of 1994 and the
Federal Acquisition Reform Act of 1996 encourage contract-
ing officers to take initiative and pursue opportunities that
they believe to be in the best interests of the government

(FAR 1.102[d]).

Procurement Approaches to
Renewable Electricity and
Certificates

Restructured/Competitive Markets

In a competitive market, agencies must use competitive
acquisition procedures to "shop" for renewable energy from a
variety of providers. Since an agency will be evaluating com-
peting offers, normal solicitation procedures must be
followed. Federal agencies should follow one of two solicita-
tion approaches: using designated contracting agencies, such
as the GSA, the DESC, or, in some cases, Western; or serving
as the contracting agency themselves. Although serving as
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the contracting agency offers more control and flexibility,

the designated contracting agencies have gained significant
expertise in the area of competitive electricity power procure-
ment, including renewables.

Fully Regulated Markets

Where retail competition is not available, federal agencies
may be able to buy green power through a green-pricing
program offered by their local utility. If such a program exists,
agencies should find out the specific enrollment or sign-up
procedures. If a GSA areawide contract (AWC) is already in
place with this utility, the agency should complete the utili-
ty's green-pricing contract, as well as the AWC Exhibit A
contract. A competitive solicitation is not required, since it is
a utility service.

Renewable Energy Certificates

Federal agencies can buy green power through renewable
energy certificates throughout the country and in some
foreign locations. Since a variety of suppliers offer RECs,
normal solicitation procedures must be followed. Both GSA
and DESC have experience with REC procurements.

Using GSA or DESC

GSA Power Procurement Services

GSA has assisted many federal agencies in the procurement
of green power, and its ability to aggregate renewable require-
ments for many agencies may result in lower prices.

In restructured electricity markets, GSA helps identify federal
facilities that use large amounts of electricity in a manner
that is regarded favorably by the competitive energy service
providers. For these customers, GSA seeks specific prices for
those facilities and works with the facility managers to devise
strategies that may result in lower long-term electricity prices
in the restructured marketplace. Using these strategies, GSA
has also made significant progress in making renewable ener-
gy available at competitive market prices for both renewable
electricity and REC products. In addition, GSA is developing
a variable-priced REC product that may provide additional
financial value to purchasers.

One of the easier ways for federal agencies to buy green
power is through the GSA's federal supply schedules (FSS),
multiple award schedules. Green power and renewable energy
have been added to the federal supply schedule under three
different special item numbers (SINs). SIN 871-204 addresses
"Managing the Procurement and Use of Electricity," which
includes electricity from both renewable and nonrencewable
sources. SIN 871-203 addresses "Managing the Procurement
and Use of Natural Gas," which includes gas from both
renewable and nonrenewable sources. SIN 871-299 covers

Green Power Consideralions for Federal Agencies
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New Products/Services. The last supply schedule would be
applicable to on-site generation resources that use renewably
generated methane gas (such as landfill gas). Renewable
energy certificates are also being added to the schedule under

SIN 871-204 and SIN 871-299.

Supply schedules have several features that make them
particularly well suited to serve the needs of those buying
electricity in a restructured market:

M Multiple award schedules (MAS) list competing
contractors offering comparable products and services.
MAS contracts are awarded to all companies offering
commercial items whose price has been determined by
the GSA to be fair. The use of MAS is considered a
competitive procedure under FAR 6.102[d][3].

M Maximum order limitations have been removed and
replaced with maximum order thresholds, beyond which
an agency is required to seek a price reduction from the
contractor (FAR 8.404[3]).

B MAS contracts are priced on a most-favored commer-
cial customer basis, and a price reduction clause requires
the contractor to lower the agency's price in accordance
with any corresponding price reductions to its most-
favored commercial customer. ‘

For the latest information on Federal Supply Schedules, go to
www.gsa.gov/energyservices.

For details on the schedules just described, go to www.gsaeli-
brary.gsa.gov and search for the special item numbers listed

above.
DESC Power Procurement Services

Under the DESC Electricity Program, solicitations may be
issued for competitive power andfor RECs in states that have
approved and implemented deregulation/restructuring and for
REC:s in states that have not implemented retail access.

DESC:

M Procures electricity for Department of Defense and
federal civilian activities.

M Uses aggregation to attract market interest without
customer cross-subsidization.

B Works with customers to identify risk preferences and
risk-mitigation plans.
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M Tailors each solicitation to market conditions and
customer requirements.

B Conducts "best value" acquisitions.

B Competitively buys RECs in accordance with federal
acquisition regulations.

B Contracts for Economic Load Response Services.

W Uses various pricing methods: fixed price, index, and
Locational Marginal Pricing.

B Has more than six years of experience procuring power
for the federal government.

B Performs contract administration functions.

DESC's program uses commercial practices for its solicitations
and procurement strategy, which has been central to success-
fully engaging the market. In addition, DESC's program is
flexible enough to support unusual and/or "out of the box"
customer requests and requirements while complying fully
with applicable procurement regulations. To view ongoing
DESC solicitations or to find contact information for DESC's
electricity acquisition team, go to www.desc.dla.mil.

Western Green Power Products

Western offers two types of renewable products to federal
agencies. Facilities located in Western's 15-state western serv-
ice territory can buy renewable electricity directly from
Western even if they are not currently Western allocation
custommners. Regardless of location, federal agencies can pur-
chase renewable energy certificates? from Western. For more
information about these programs, see the Western's Web site
at www.wapa.gov/powerm/pmrenpro.htm.

Agency Procurement

If an agency does not deem it advantageous to request assis-
tance from the GSA, DESC, or Western, it may contract
separately for electric service. In this case, the purchase
should meet the requirements of FAR part 12 as described in
the section "Commercial Items."

2 These certificates are a type of REC but cannot be traded because they are available only to federal customers.

Guide to Purchasing Green Power
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Federal Assistance for On-Site
Renewable Generation Projects

On-site renewable generation projects face different issues
than do power purchases, which may hinder their implemen-
tation. To help federal agencies tap the renewable resources
that are available at their facilities, FEMP offers several pro-
grams to assist with on-site generation projects.

Renewable Resource Assessment

To help facility managers assess the quality of renewable ener-
gy resources at their location, FEMP is working with resource
assessment specialists to draw renewable resource maps for
several different renewable energy technologies (available on
EEMP's Web site).

The maps show where each renewable technology is cost-
effective for federal facilities under differing assumptions
about electricity prices and renewable system prices. For
example, the maps for solar water heating indicate that at
current electricity rates, more than 60 percent of the federal
facilities in the nation could install a cost-effective solar sys-
tem, whereas at electric utility rates of $0.10/k\Wh or more,
solar water-heating systems would be cost-effective for almost
any kind of federal facility.

Design Assistance and Training

FEMP can also help design renewable energy projects, espe-
cially those designated as Federal Energy Saver Showcases.
This design assistance includes reviewing plans and specifica-
tions, developing product specifications, sizing systems, and
drawing up guidelines for a project's costs. Some services are
available on a for-fee basis.

FEMP also offers two renewable-energy training courses:

M "Implementing Renewable Energy Projects" is an
overview of the technologies, covering costs and other
factors to consider when selecting a system.

B "Design Strategies for Low-Energy, Sustainable, Secure
Buildings" focuses on whole-building designs that inte-
grate daylighting, energy-efficient equipment, and
passive solar strategies for new federal buildings.

Funding Assistance

Financing can be a problem when appropriations for new
projects are limited. Once a year, FEMP announces a "call for
projects,” in which federal agencies participate in a competi-
tive selection process for technical assistance on their
renewable energy projects. This funding is not for system pur-
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chases, but FEMP does help some project teams acquire addi-
tional project financing if needed.

In its annual Distributed Energy Resources (DER) call for
projects, FEMP offers funds for technical assistance. Both on-
grid and off-grid renewable energy systems qualify as DER
technologies.

Agencies also may participate in FEMP's alternative financ-
ing programs, through which the contractor pays the up-front
costs of an energy efficiency or renewable encrgy project and
is repaid over the term of the contract from the agency's
guaranteed energy cost savings. Agencies can obtain financ-
ing for biomass fuels, geothermal heat pumps,
parabolic-trough solar collectors, and PV systems through
these contracting vehicles.

Facilitated Projects

FEMP also encourages agencies to facilitate large projects
that serve the needs of federal agency customers and that
count toward the federal renewable energy goal. An example
is a large renewable energy project on the tribal land of
Native Americans served by the Bureau of Indian Affairs,
Currently, the federal government has implemented 2 GWh
of facilitated renewable energy projects, and about 740 GWh
are pending.

Facilities in western states should contact the Bureau of Land
Management (BLM) about opportunities to collaborate on a
facilitated renewable energy project on federal land. FEMP
and BLM recently identified those federal lands with the best
potential for renewable energy projects (this study is available
from FEMP's Web site). Because these projects are usually
much larger than on-site projects, their contribution to the
federal goal can be significant. However, facilitated projects
do not require the direct federal purchase of renewables and
therefore may be subject to different treatment in the future
under the renewable purchase goals.

Key Elements of a Successful
Procurement or On-site
Installation

Based on several years of experience buying green power and
installing on-site renewable energy systems, certain lessons
for federal agencies have emerged.

Stakeholder Involvement

Green power advocates must get agreement in advance from
stakeholders such as comptrollers, energy managers, and key
decision makers. The stakeholders must participate in the

Green Power Considerations for Federal Agencies
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decision process and make reasoned, balanced decisions. It is
important to be honest and clear about the project's renew-
able sources and benefits.

Cost Control

Executive Order 13123 specifically allows the savings from
energy efficiency to be used to pay for renewable energy.
Agencies are encouraged to consider using some of the
savings from Energy Savings Performance Contracts (ESPC)
or Utility Energy Service Contracts (UESC) to buy renew-
able power. Buying REC:s is generally the least expensive way
to purchase green power, but agencies should consider mak-
ing at least a small purchase through their local utility if they
have a program. Agencies should submit a budget request to
cover any remaining cost premium (per E.O. 13123, sec.

301).

Developing an Effective Solicitation

An agency's electricity consumption data should be part of
any RFP and are required by the GSA, DESC, and Western
when they help with the procurement. The purchasing
agency should notify renewable power suppliers of the RFP
and hold a preproposal meeting with prospective suppliers if
the procurement is not standard.

Load Aggregation

Combining several facilities into one acquisition can lead to
big purchases, but it is best to target these aggregation efforts
only to big users. Trying to aggregate many smaller users can
be difficult. It also is best to keep the procurement simple.

Supplier Relations

Utility green pricing should be seen as a partnership in which
the utility and the federal purchaser work together to con-
struct a program that meets both their needs. Investor-owned
utilities are usually not able to launch their own green power
programs without PUC approval. However, a large federal
customer could help persuade a utility to develop a new pro-
gram that would then be made available to other customers.
For all electricity suppliers, federal agencies should consider
requesting a customized product, in order to take advantage
of large purchasing volumes.

Capturing the Benefits of the
Purchase

After successfully completing a green power purchase, a fed-
eral agency usually wants to publicize its efforts. In addition
to the publicity messages available to other institutions, fed-
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eral agencies can spread the word that the agency is working
to fulfill its part of the federal renewable energy goal.
Agencies with exemplary energy management programs are
cligible for FEMP awards, which enhance an agency's image
both inside and outside the government.

Federal agencies are required to report annually on their
progress toward meeting their energy management goals.
FEMP has published guidelines for counting green power pur-
chases and on-site renewable energy toward an agency's
energy management goals (www.eere.energy.gov/femp/ftech-
nologies/renewable_fedrequire.cfm).

Information for Potential
Suppliers to the Federal
Government

All federal government procurements are made competitively
unless there is a compelling reason for a sole-source contract.
FEMP maintains a renewable supplier list used for renewable
electricity procurement notifications. Renewable energy sup-
pliers should contact Chandra Shah, listed in the resources
section of this appendix, to be added to this list. The GSA
(Ken Shutika) and the DESC (John Nelson) also maintain
notification lists, which are important because the GSA and
DESC make most of the electricity and renewable procure-
ments for federal sites.

Prospective suppliers are asked to provide information about
their company such as completed, in progress, and planned
rencwable projects (type, location, size, third-party certifica-
tion, etc). Suppliers also should include additional
information about any projects that they believe justify a
sole-source contract.

Summary of Green Power
Opportunities for the Federal
Government

The benefits of renewable energy are enormous, and as the
nation's largest purchaser of electricity, the federal govern-
ment can have a significant impact on the way that power is
produced now and in the future. Federal agencies already
have an unprecedented and growing range of options for pur-
chasing renewable energy, and Executive Order 13123 directs
federal agencies to increase their use of renewable energy.
With more emphasis on "best value" purchasing and the
explicit consideration of environmental characteristics, con-
tracting officers now have more options than ever before to
buy renewable energy. Acting in the government's—and soci-
ety's—best interests, federal agencies can take advantage of
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the strategies outlined in this guidebook to help move the
United States toward a more sustainable energy future.

Federal Resources for Green
Power Information

For federal agencies buying green power, assistance is avail-
able from the following federal agencies and national labs:

DOE Regional Office FEMP representative:
www.cere.cnergy.govffemp/about/regionalfemp.cfm.

Green Power Network:
WWW.CEIC.CNergy.gov/greenpower.

FEMP Web sites:

Renewable energy: www.eere.energy.gov/femp/technologies/
renewable_energy.cfm,

Renewable purchasing: www.eere.energy.gov/femp/
technologies/renewable_purchasepower.cfm.

Design assistance: www.eere.energy.gov/femp/services/
projectassistance.cfm.

Training: www.eere.energy.gov/femp/technologies/
renewable_training.cfm.

Financing:
www.eere.energy.govf/femp/services/project_facilitation.cfm.

For assistance with program resources:

Department of Energy, Federal Energy Management Program

David McAndrew, Renewable Purchasing (202) 586-7722
Anne Sprunt Crawley, Technical Assistance (202) 586-1505

For assistance issuing solicitations:

General Services Administration
Ken Shutika (202) 260-9713
ken.shutika@gsa.gov

Defense Energy Support Center
John Nelson (703) 767-8669

john.nelson@dla.mil

Western Area Power Administration's Federal Renewable
Program

www.wapa.gov/powerm/pmrenpro.htm

Mike Cowan (720} 962-7245

cowan@wapa.gov
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For technical assistance, including market intelligence, mar-
ket rules, and the development of requirements and
statements of work, contact

Lawrence Berkeley National Laboratory
William Golove (510) 486-5229
WHGolove@lbl.gov

National Renewable Energy Laboratory
Chandra Shah (303) 384-7557
chandra_shah@nrel.gov

For more information or assistance in developing a plan to
enhance the security of federal facilities through the use of
renewable energy, contact

John Thornton
Energy Assurance R&D Coordinator
homelandsecuritycoordinator@nrel.gov (303) 384-6469

Nancy Carlisle
NREL/FEMP
nancy_Carlisle@nrel.gov 303-384-7509

Dave Menicucci
Leader, Defense Energy Support Program
dfmenic@sandia.gov (505) 844-3077
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FOREWORD

We live at a pivotal moment in the story of humankind. For thousands of years, we have
utilized the earth’s abundant resources to meet our needs. But now, nearly 300 years into
the Industrial Revolution, we are starting to see the limits of what the earth can provide. The
signs are all around us. We can choose to ignore these signs and wait until we are forced to
react. Or we can seize this opportunity to work together to create a sustainable world.

This action plan represents the decision on the part of hundreds of residents and dozens of
organizations in Corvallis, Oregon to choose the path toward a sustainable future. No one
knows for sure what a sustainable world will look like. But the promise of low-impact, high-
quality lives for our children and grandchildren is too important an opportunity to ignore.

At the Town Hall meeting on March 31, 2008, that launched this community-wide effort,
Corvallis Mayor Charlie Tomlinson challenged an audience of over 600 area residents to join
this quest:

“This is the most difficult thing, the most important thing that our community will embark
upon over the next number of years - to create a plan that envisions a sustainable Corvallis,
a community that understands its impact in the world, a community that understands that it
can be a role model for communities across America and across the world.”

And the participants responded to his call with enthusiasm, energy, and a willingness to put
in long hours and hard work. The result is an impressive collection of long-range, visionary
goals paired with practical strategies that will help move us toward those goals.

For the past several years, Corvallis has established itself as a leader in sustainability. The
City has received numerous awards for its efforts in this area. This action plan seeks to
build on all of the great work that has already been done.

Betty Griffiths, Co-facilitator Annette Mills, Co-facilitator
Corvallis Sustainability Coalition Corvallis Sustainability Coalition
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EXECUTIVE SUMMARY

The Corvallis Sustainability Coalition (Coalition) was formed in 2007 to bring together
businesses, non-profits, faith communities, educational institutions, and government
entities in the Corvallis/Benton County area to accelerate the creation of a sustainable
community — one that values environmental quality, social equity, and economic vitality.
Participation in the Coalition is open to local organizations and individuals who support its
vision, mission, goals and guiding objectives. As of December 2008, the Coalition has 135
partner organizations.

The Coalition uses a concept of sustainability that views the economic and social realms as
fully embedded in and limited by the natural world. The Coalition has adopted four guiding
objectives based on the Natural Step framework. These objectives provide a comprehensive
systems approach to decision making. Sustainable decisions do not allow trade-offs
between economy, society and the environment, but rather create multiple benefits.

The Coalition's work follows a tradition of sustainability
efforts by the City of Corvallis and other community groups.
Gathering public input and involving community members in
the development of this Action Plan were central elements
of the 2008 action planning process, which engaged
hundreds of community members and volunteers in
exploring what is required to create a sustainable
community.

The Sustainability Coalition sponsored three Town Hall meetings over eight months to
engage a broad base of citizens. Town Hall attendance ranged from 350 to 600
participants. A variety of communication tools were used to actively engage Coalition
partners and the broader community.

Over 200 community volunteers served as Work Group members who worked intensively
between Town Halls. These groups were formed after the first Town Hall and were organized
around 12 topic areas based on “The Corvallis 2020 Vision Statement”. Work Groups
developed visionary goals and strategies and received feedback at the following two Town
Halls.

The Coalition’s Action Plan, organized by these 12 topics, describes what needs to be done,
when and whose participation is needed to achieve these goals and strategies. The plan is
intended to lay the groundwork for the next several years of Coalition and community work
by identifying actors and timelines for each action.

Plan implementation is being led by the Coalition. Action Teams will implement actions by
working collaboratively with other teams and other organizations to further the goals. The
Steering Committee will provide Coalition leadership, identify stable funding sources,
coordinate annual Town Hall meetings, and publish annual updates.
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This Action Plan is a “living document”. It is intended to be refined and improved over time.
The community will be invited to participate in modifying the plan as progress is made

towards the goals.

INTRODUCTION

This Action Plan reflects a “bottom-up”, community-based process

in which a diverse group of residents worked together to identify ;

our greatest challenges and the best means to address them. It is
a proactive effort to address current challenges, including climate
change, rising energy costs, social inequity and economic
instability. This plan is the result of volunteer efforts by the Corvallis
Sustainability Coalition, its partner organizations and hundreds of
community members. It provides a record and description of the
Coalition’s work to date and outlines the goals, strategies, and
actions developed. These Action Plan elements are a blueprint for
a more sustainable and vibrant community.

Funding of the community-wide sustainability initiative has been
provided by Coalition partners who have served as “sponsors.” The
City of Corvallis is the Coalition’s primary sponsor.

Other highly-valued partner

organizations and individuals who have supported the action planning process are listed in

Appendix C.

CONTEXT

"Whatever befalls the earth befalls the people of earth. The
earth does not belong to man, man belongs to the earth. All
things are connected like the blood which unites one family.
Man did not weave the web of life; he is merely a strand in it.

Whatever he does to the web, he does to himself."

Chief Seattle

What Is Sustainability? Environment, Soclety and Economy

The word “sustainability” is being used more frequently, but is still not commonly

understood. Sustainability has been described in many ways:

»  “Meeting the needs of the present without compromising the ability of future
generations to meet their own needs,” The Brundtland Commission, World

Commission on Environment and Development, 1983.

s “Living well within the limits of nature,” Mathis Wackernagel, author of Sharing

Nature’s Interest.

= “Using natural, financial and human resources in a responsible manner that meets
existing needs without compromising the ability of future generations to meet their

own needs,” City of Corvallis.
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Regardless of the definition, sustainability encompasses three realms—environmental,
social and economic. Instead of allowing trade-offs between these realms, (jobs or the
environment; economic growth or environmental health, development or habitat),
sustainability aims to optimize all three. These three are inter-related and inter-dependent.
For example, without a healthy environment, we deplete the resources upon which our
economy depends and contribute to human illness. Without a healthy economy,
unemployment will be high, leading to a host of social problems.

The two graphics below illustrate different ways of looking at the same approach.

The approach that the Coalition emphasizes (the three nested circles in graphic 1) does not
imply that the environment is the most important element; rather it is intended to reflect the
following relationship. The economy is a human construct that was created to enable and
facilitate certain social functions, primarily trade and the provision of basic human needs.
An economy is a system of rules and agreements designed to allow us to do business with
each other. It serves a larger social need, as shown by the circle residing within the larger
circle labeled society. ;

Society is the collection of values, laws, cultural distinctions and other norms that define,
facilitate, and govern our human interactions. Humans developed these to enable us to live
and thrive in harmony. '

Both of these areas - our economy and society - exist within the natural realm. Everything
we do, make, touch or use comes directly or indirectly from nature. Nature defines the limits
and laws within which we have to operate. A basic premise of sustainability is that the
economy is a “wholly owned subsidiary” of nature, since it must operate within nature’s
laws.

The model showing three equal, overlapping circles inadvertently reinforces the
misconception that the laws of nature are subordinate to our human laws and constructs

— RS 1
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(society and economy). The embedded circles reinforce that human society is subordinate to
nature. Optimal decision-making is based on accurately understanding the relationships
between the three.

At its most basic level, sustainability means we need to
live in a manner that meets our current needs without
jeopardizing our children’s and their children’s ability
to meet their needs. Sustainability is not just an
environmental issue; it is the recognition of the
connections between our environmental health, our
social well-being, and our economic viability.
Decisions and actions that sacrifice one or two of
these for another are simply not sustainable.

By using a sustainability-based systems approach, we can:

Share a mental model of how the world works based on scientific principles.

See the world more holistically.

Consider how actions can provide multiple benefits - not just winners and losers.
Broaden community engagement because everyone has a stake in sustainability.
Develop innovative solutions to the challenges we face as a community and as a
civilization.

Encourage new enterprises, products and services that address the challenges of
becoming more sustainable.

1  08 RE
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The Natural Step Framework and Guiding Objectives

The Coalition has adopted four guiding objectives as the basis for its vision of a sustainable
community. The guiding objectives are based on The Natural Step’s four system conditions.
The Natural Step is a comprehensive framework that identifies unsustainable aspects of
human behavior and prescribes the conditions that we need to meet in order to return to a
sustainable relationship with the earth and society. It is important to note that these guiding
objectives are not edicts, but guides that help us redesign our activities to be in alignment
with the laws of nature. The four guiding objectives adopted by the Coalition are listed
below.

1. Reduce and ultimately eliminate our community’'s contribution to fossil fuel
dependence and wasteful use of scarce metals and minerals. Use renewable
resources whenever possible.

2. Reduce and ultimately eliminate our community's contribution to dependence upon
persistent chemicals and wasteful use of synthetic substances. Use biologically safe
products whenever possible.

3. Reduce and ultimately eliminate our community’s contribution to encroachment upon
nature, e.g., land, water, wildlife, forests, soil, ecosystems. Protect natural
ecosystems.

4. Support people’s capacity to meet their basic needs fairly and efficiently.

S S Pt T ErEsaaE =S e S A | 5
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BACKGROUND

The City of Corvallis has laid the foundation for moving towards becoming a more
sustainable community. In 1998, “The Corvallis 2020 Vision Statement” was adopted
following a community-wide visioning process. In 2003, the City Council adopted an
overarching goal of sustainability and the following year adopted a sustainability policy. In
2005, the City Council adopted a goal to enhance organizational sustainability efforts and
hired a consultant to help develop a strategy to implement this goal. In 2008, the Council
approved funding to hire a sustainability coordinator to develop a sustainability
management plan for city government. During this time, residents have increased their
knowledge of the relationship between our environment, society and economy and have
increased their concern regarding the long-term impacts of our decisions. This has led to
the awareness of the need for coordinated community-based actions to address the issues
of environmental protection, social equity and economic stability.

The impetus for this Action Plan came from the Corvallis Sustainability Coalition, a local
grassroots organization formed in 2007 that operates under the auspices of the Oregon
Natural Step Network. The Coalition is a network of partner organizations working together
to accelerate the creation of a sustainable community. As of December, 2008, there were
135 partner organizations. See Appendix D for detailed Coalition background.

The Coalition asked the 2007-2008 Corvallis City Council to adopt a goal related to
community sustainability, and the Council responded by adopting a goal to “Enhance
organizational sustainability efforts and begin to develop a community-wide sustainability
initiative.” The Coalition was identified as the group to partner with the City of Corvallis on
implementation of this Council goal. The partner agreement between the City of Corvallis
and the Coalition stipulates that “To best position Corvallis to begin implementing Vision
2020, the partners will work together to develop a Sustainability Action Plan targeted for
completion by December 2008.” This Action Plan builds upon “The Corvallis Vision 2020
Statement” which draws a picture of the desired Corvallis
community in the future. Though Vision 2020 does not refer E
to “sustainability”, many of its objectives relate directly to
goals encompassed within the context of sustainability. The
partnership agreement acknowledges that progress toward a
more sustainable community may only be achieved through
collective and focused action.

During 2008, the Coalition with the assistance of consultants
from Cogan Owens Cogan led an action planning process to
establish a comprehensive action strategy that is integrated
across environmental, social and economic spheres of our
community. Key elements of this planning process have been
community participation, assessment of current conditions,
and establishing specific goals, strategies and actions that
can be monitored and reported. This plan is the resuit of this
process.
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PROCESS

Principles of Coalition Process

The process of developing a Sustainability Action Plan for Corvallis was envisioned as an
inclusive, community-wide initiative involving a broad cross-section of the community.
Representatives of diverse organizations collaborated to organize and implement a
democratic, highly-participatory, transparent public planning process focused on three Town
Hall meetings and interim Work Group efforts. Hundreds of area residents were involved in
this process, which was led and staffed by community volunteers who contributed
thousands of person-hours to the effort. See Appendix E for process diagrams.

Outreach and Engagement

Gathering public input and involving community
members in the development of the Action Plan
were crucial elements of the action planning
process. To create awareness and interest in
the Town Hall meetings, a Communications Plan
was developed by the Coalition’s
Communications Committee that targeted
partner organizations, youth and the community-
atlarge. The Communications Committee
developed a variety of promotional messages,
tailoring them to target audiences, and utilized
the following tools:

» Website - The Coalition’s website (www.sustainablecorvallis.org) outlined the logistics
and purpose of the Town Hall meetings and provided a means for community members
to register for the meetings.

= Google Group Announcements - Announcements were sent to hundreds of partner
representatives and interested community members who are part of the Sustainable
Corvallis Google group.

s E-Update - An electronic newsletter providing news of the Town Hall meetings and other
events was e-mailed to Google group members every two weeks.

= Posters - Full-color posters, in English and Spanish were posted throughout the
community.

s Mini-flyers - Thousands of quarter-page flyers were distributed at community events, City
Board and Commission meetings, service club meetings, and classes, and were placed
at the public library and Senior Center.

= Quarterly Gatherings - Quarterly meetings of the Coalition partners in January, June and
September 2008 provided an opportunity to report on plans, generate excitement, solicit
input and distribute promotional materials for the Town Hall meetings. Organizational
representatives were encouraged to distribute mini-flyers and to utilize articles provided
by the Coalition in their newsletters.

=t T : e N s . ]
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m Presentations - Communications Committee members made announcements and/or
presentations at meetings of the City Council, boards and commissions, service clubs,
business and civic organizations, and high school classes.

8 Public Service Announcements (PSAs) - PSAs were mailed to local radio and TV stations.
In addition, announcements were posted electronically throughout the Oregon State
University (OSU) community.

» Press Releases - Press releases were sent to local newspapers, including the OSU
Barometer, and Coalition leaders met with the staff of the Corvallis Gazette-Times prior
to each Town Hall meeting.

» Personal Contacts - One hundred discussion leaders and recorders who were recruited
for the first Town Hall meeting helped spread the word through their personal and
professional networks.

= Public Access TV - Coalition partner Willamette Watershed Productions organized
volunteer film crews to document each of the three Town Hall meetings on a DVD. These
videos have been repeatedly broadcast on local cable access channels 21 and 29.

Promotional efforts were enhanced by the Coalition's involvement in the Corvallis Energy
Challenge, a partnership with the Energy Trust of Oregon, which was launched the first week
of March 2008. Media focus on the Energy Challenge provided opportunities to build
awareness about the community sustainability action planning process.

Town Halls and Work Groups

Since soliciting and documenting public input was an important part of the first Town Hall
meeting, Steering Committee members recruited and trained 50 discussion leaders and 50
recorders. The initial objective was to have 500 people attend the first Town Hall meeting on
March 31, 2008. This meeting attracted over 600 participants. During the meeting,
discussion leaders encouraged participants to share their ideas for long-range goals and
broad strategies and facilitated the generation of ideas for specific actions to help achieve
those goals. Appendix F contains participant input from Town Hall 1. At the close of the
Town Hall meeting the Coalition asked for volunteers. More than 200 people responded by
joining Work Groups focused on 12 different topic areas:

= Community Inclusion m Housing

= Economic Vitality ® | and Use

= Education = Natural Areas and Wildlife
= Energy » Transportation

* Food = Waste and Recycling

= Health and Human Services = Water

These topic areas were selected by the Steering Committee based on categories identified
in the Corvallis 2020 Vision Statement, as well as responses of participants at Town Hall 1.
Two or more facilitators were recruited to lead each Work Group. They attended an
orientation session to receive training in facilitation and information regarding Work Group
timeline and objectives. Work Groups met between the first and second Town Hall
meetings. Their first tasks were to review the vision statements from the Corvallis 2020
Vision Statement and to select long-range, visionary goals for their topic area. In addition,
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they reviewed the sustainability efforts already being pursued by different groups in the
Corvallis community, as well as initiatives and programs in other communities.

The second Town Hall meeting on June 25, 2008, was attended by approximately 350
community members. Work Groups shared their proposed goals with Town Hall participants
and solicited input to determine whether their Work Groups were moving in the right
direction. Town Hall participants also brainstormed actions and indicated those they might
be willing to commit to carrying out. Appendix G contains participant input from Town Hall 2.

Work Groups continued to meet between the
second and third Town Hall meetings. Based
on input from the second Town Hall meeting,
they revised their goals and began the process
of selecting actions to meet those goals. Each
Work Group was asked to develop no more
than three goals and to determine how each
goal would be measured. Where possible, Work
Group members gathered baseline metrics. For
each goal, they selected up to three strategies
and for each strategy, three actions. The Work
Groups also reviewed related efforts currently
under way in the community and acknowledged those efforts in their recommendations.
Timeframes (0-2 years, 3-5 years, or 6-10 years) were designated for each action and
potential key organizations were listed next to each action.

The third Town Hall meeting on October 7, 2008, was attended by approximately 400
people. The purpose was two-fold: to present the Work Group proposals and to engage
attendees in committing to action. Upon entering the Town Hall meeting, each participant
received a comprehensive reference guide listing the goals, strategies and actions that had
been developed for the 12 topic areas.

Electronic keypad polling was utilized to introduce participants to the topic area goals,
gather some demographic information and to register participants’ opinions regarding which
goals from each topic area should be addressed first by the community. The keypad polling
information helped stimulate and inform the table conversations during the remainder of the
meeting. The results of the keypad polling provided an interesting snapshot of participants
and their preferences. For example, 63% of the participants were between the ages of 36
and 65 and in the areas of Food, Economic Vitality, and Land Use, participants showed a
strong preference for the goals related to local products and businesses. The keypad polling
at Town Hall 3 was not a scientific public opinion survey; however, it provided valuable
information that will be considered by Action Teams as they determine what they will work
on in 2009. See Appendix H for the complete results of the polling.

During the second part of the meeting, participants were given an opportunity to consider
what actions they would commit to at home or work. Participants moved to topic area tables
of their choice, reviewed the proposed strategies and actions for that topic area, and wrote
them on individual “passports” they could take with them and post as a reminder of their
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commitment. This was called the “Corvallis Compact”. Topic area posters were posted on
the walls and participants then placed dots next to those actions that they had selected.
See Appendix |  for results. In addition, participants were invited to sign up for topic area
Action Teams to indicate their interest in collaborating with others on implementation of the
Action Plan.

ACTION PLAN

Blueprint for a Sustailnable Corvallls

Action plans describe what needs to be done, who will .do the work, and when the
established goals will be achieved. This Community Sustainability Action Plan is based on
the work of the 12 Coalition Work Groups and is organized by topic area. It is intended to lay
the groundwork for the next several years of Coalition and community work by identifying
long range goals, strategies and actions to achieve them, key organizations to work on plan
implementation, and timelines for each action. Details regarding how the plan will be
accomplished are included in the implementation section of this report.

This plan is a living documént. It will be refined and improved over time and modified as
progress is made towards the goals. The Coalition will be responsible for yearly updates to
the Action Plan.

Elements of the Plan
The action plan that is outlined on the following pages includes these elements.

= Visjon: An image or description of what the
community desires to become in the future.

m  Goals; Descriptions of the “end state” we would
like to achieve. Goals are accomplished through
implementation of strategies and actions.

s Strategies: Statements of approach or method of
attaining goals and resolving specific issues.
Strategies begin to answer the question, "How
will we go about accomplishing our goals?" Strategies describe a general approach or
method.

s Actions: The projects, plans or activities, ideally prioritized annually, which must be
accomplished in order to achieve a stated goal. Individuals or organizations are sponsors
~of actions and responsible for their advancement.

= Metrics: A unit of measurement used to help track progress towards a goal.

= Baseline: The current situation or the initial set of metrics used for comparison over
time.
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Potential Key Organizations: Organizations and/or agencies that have been identified by
the Work Groups as potential implementers of the strategies that have been proposed.
These lists are not exhaustive and will be modified during the course of plan
implementation. The organizations that are in bold text are those that have confirmed
that they wish to be listed in this plan as key organizations that are already working on or
are interested in working on the strategies.

Timeline: Anticipated implementation date, selected from 0-2 years, 3-5 years and 6-10
years. The elements of the plan that had not been defined as of December 15, 2008 are
intentionally blank.
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IMPLEMENTATION

Actlon Teams

At Town Hall 3, participants volunteered for Actions Teams, collaborative groups that will be
tasked with implementation of the Action Plan. Approximately 190 volunteers expressed
interest in joining an Action Team. Additional volunteers are able to join Action Teams via
the Coalition website.

On October 25, 2008, a work session was held
with Work Group leaders and Steering Committee
members to celebrate the Work Groups’ efforts

and to explore how best to transition from the |
planning to the implementation stage. The focus
was on identifying and discussing
interconnections between topic area goals and
strategies and identifying opportunities for
collaboration among the newly forming Actions
Teams. Each volunteer identified help needed
from other groups, where they could offer
assistance to other groups, and areas of overlap.

Actlon Team Responsibilitles and Structure
Action Teams have responsibility for on-the-ground activities which include:

» |dentifying and convening appropriate partners for collaborative actions

" Implementing strategies and actions

® Gathering needed metrics (i.e. baseline data) for reporting and planning

= Submitting reports and data (progress on metrics)

= Working with other Action Teams on addressing inter-related goals and actions

Initially the Actions Teams are being organized around topic areas. Each Action Team is
facilitated by a leadership team of three or more people. The role of the leadership team is
to coordinate meetings and provide reports to the Steering Committee. One leader from
each Action Team is designated as the team'’s point of contact for communication with the
Coalition Steering Committee.

As Action Teams are formed, members are given detailed guidelines and information about
Coalition management so that all volunteers may work as effectively as possible with each
other, with partner organizations such as the City of Corvallis, and with the Sustainability
Coalition Steering Committee. Each action team has a Steering Committee liaison who will
attend Action Team meetings regularly. The liaison’'s role is to assist the leaders in
facilitating the team’s progress and to provide regular written updates to the Steering
Committee.
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Guldelines for Selection of Actions

In selecting actions to begin working on, Action Teams are asked to briefly and quickly
evaluate all actions in their topic area based on the following criteria:

= How well does the action move the community toward the guiding objectives

» Feasibility within resources (volunteer time available, partner commitments, funds)

= Amount of time required to accomplish the action

» |nterest in the group to pursue the action

» Whether action has been successfully implemented locally or elsewhere

® Financial implications (cost/benefit analysis of the action)

m | egal implications (is the action allowed by law)

= Coordination with others needed (identify who and how)

If the Action Team has concerns regarding the effectiveness or appropriateness of any
actions included in the topic area matrix, they may consider whether different actions should
be substituted to more effectively implement the proposed strategy. During this discussion,
the Action Team will consult the list of all actions gathered during the Town Hall process as
well as consider new actions,

Following this evaluation, Actions Teams will determine how many actions to begin working
on. Teams will select at least one “quick win” (an action that can be easily implemented and
quickly produce results by January 2010) and one “big win” (an effort-intensive action that
that will have a significant impact). They will also identify key organizations, including those
identified in the Community Sustainability Action Plan that may already be working on the
actions chosen.

Action Team membership may change as the need and opportunity arises. Each team will
decide how they are going to do their work. For example, they may focus on one goal at a
time or split the team into sub-committees focused on specific goals or strategies.

Action Teams may also elect to form a committee or team with representatives from each
Action Team to meet quarterly or bi-annually to manage inter-connections between goals,
strategies and actions. Ad hoc groups can be assembled from multiple teams to implement
actions that fit into multiple topic areas.

Partnering with the City of Corvallis

The partnership agreement between the City of Corvallis and the Coalition that was signed in
2008 establishes the cooperative partnership between the two organizations. This
document provides an important framework for moving the community more effectively
towards its vision. Throughout the community initiative process, the Coalition has received
the support and guidance of City Council liaison(s) who have attended Steering Committee
and Executive Committee meetings on a regular basis. The City Council liaison(s) to the
Steering Committee will provide a valuable communication channel to continue the
productive relationship between the Coalition and the City of Corvallis.
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In November, 2008 the Mayor of Corvallis convened a seven member Ad Hoc Committee
consisting of current and former City Councilors and the City Manager to discuss the goals,
strategies, and actions proposed by the 12 Coalition Work Groups. The committee reviewed
the actions to determine the City resources and existing plan modifications necessary in
order to implement the Action Plan. This plan has considerable potential public policy
impacts. The committee identified many City policies that would be affected by this plan
such as the Comprehensive Plan, Corvallis Area Metropolitan Planning Organization
(CAMPO) Destination 2030 Plan, and the Parks and Recreation Master Plan. The group's
consensus was that more than half of the strategies involved either a significant leadership
role for the City or a support role. City staff is currently reviewing the goals, strategies and
actions with the goal of providing the City Council with the information necessary to
determine their next steps. This evaluation will be on-going, but an initial report is
anticipated in late December 2008. This report will assist the 2009-10 City Council in
setting goals and priorities in the area of sustainability.

COALITION MANAGEMENT

Successful implementation of the Community Sustainability Action Plan will require effective
coordination in management of the Action Teams and other Coalition committees. The
following section outlines how implementation will occur within the current Coalition
management structure, as well as recommendations from the consulting team regarding
possible changes in this management structure.

Current Coalltlon Structure

The 15-member Steering Committee will continue to set policy and approve the budget for
the Coalition. In addition, they will be responsible for the coordination and management of
the Action Plan implementation and will approve actions, grant proposals, requests for
funding, and public positions submitted by Action Teams and Committees. The Coalition’s
two co-facilitators will continue to work together to schedule meetings, set agendas,
facilitate meetings and serve as the official spokespersons for the Coalition. A five-member
Executive Committee will continue to carry out the day-to-day responsibilities of the
Coalition. Other committees will be established as needed and report to the Executive
Committee and the full Steering Committee. Each member of the Steering Committee will
serve as the liaison for one or more Action Teams and provide periodic reports to the
Steering Committee.

Consultant Recommendations

In order to preserve the momentum that has been created and to ensure adequate
coordination and oversight to successfully implement the Action Plan, the Coalition would
benefit from a management structure that clarifies the roles and responsibilities of all
participants. The team at Cogan Owens Cogan proposes a series of recommendations that
are detailed here.
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The consulting team recommends the following structure:
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Coordination

As soon as funding is available, an Action Plan Coordinator position should be created to
provide strong coordination, ensure accountability, and maximize efficiency. In addition, this
person will manage record keeping, assure data and reports are filed, help establish
reporting standards, recruit and orient new members, prepare case studies and best
practices, publicize the program, coordinate program partners, and manage Coalition
communication. '

The Coalition Steering Committee should continue to provide leadership for the organization
as they are in the best position to provide the leadership and oversight for the effort going
forward. This group should continue to be the keeper of the vision, the primary decision
making body and the sounding board for input from the Coalition and community members.
The Steering Committee should participate in the annual planning and review process,
provide direction and supervision of the Action Plan Coordinator, and oversee budgeting and
fundraising.

Role of Partners in Plan Implementation

Commitments by partner organizations to work on specific strategies and actions are a
significant and necessary component of the Action Plan implementation.  All partner
organizations should seek ways to participate in and support the action plan. The Steering
Committee should continue to reach out to all partner organizations and seek their
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participation and support of the Action Plan. In addition, all of the potential key
organizations listed in the Action Plan should be contacted to encourage their active
participation on an Action Team. The Coalition should continue regular communication with
the partner organizations via e-mail and quarterly meetings to share information, learn
about their sustainability activities, and to provide support for mutual efforts.

Maintaining a productive and positive relationship with the City of Corvallis will be critical to
the success of the Action Plan. The Coalition should track City sustainability actions and how
the community actions will benefit from collaboration with the City or support the City's
goals. The Coalition should invite the appropriate City staff to participate on Action Teams
that align with or overlap with the City's key priorities. Coalition members should actively
participate in processes open to the public, such as attending open houses and serving on
City advisory committees.

Implementation Process

The diagram below illustrates the planning and review process that should underpin the
effort, The Coalition should pursue the following cycle, ideally on an annual basis:

Planning/Updating

Assuring the plan is current
and relevant and moving

forward.
Reviewing . Implementing
Strategically analyzing ‘ Connecting Action Teams
metrics, possibly holding PLANNING with appropriate resources,
annual or periodic Town Hall AND coaching on communication,
type gatherings to review, REVIEW CYCLE documentation/resources,
gather new input, recruit data collection, stakeholder
partners and celebrate management and the like.
achievements.
Checking

Asking for project metrics
and holding teams
accountable for pledges and
commitments.

The Coalition should detail each of these steps and schedule those onto a master calendar
such as the one illustrated below.

e = ee e s e T S T O ST S SR s 5
42 CORVALLIS SUSTANABILITY COALITION B COMMUNITY SUSTAINABILITY FINALACTION PLAN B December 15,2008

== S i



Action Team Responsibilities

»  Meetings: Initially monthly. At least quarterly in 2010
- Update Steering Committee about on-going projects
- Track results
- Request help as needed
- Coordinate with other teams
- Work on collaborative projects

s Collect and report metrics: Annually

= Review actions, create new actions and identify collaborative actions: Annually

Annual Community Sustainability Report
»  Coordinator collects data from teams
= Coordinator prepares report
= Presented/reviewed by Coalition
= Released broadly to community, media and partners

Annual Town Hall
s Report and celebration

Steering Committee
= Communicates regularly with partner organizations
= Reviews and evaluates annual report from Coordinator on progress
= Reports on individual efforts (passports)
s Adaptive management

: s 43
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Sample Calendar

Q41 2009 Q2 2009 Q3 2009 Q4 2009 Q1 2010
Steering -Review
Committee project data
-Update plan
Action Support Facilitate mid- Issue annual
Plan baseline year project report
Coordinator | data conference
collection (bring team
representatives
together for
cross team
coordination,
data
alignment,
training,
celebration,
etc.)
Action -Identify at Implement Gather Gather and Implement
Teams least two projects progress data | report data | new actions
projects: a on project
quick win progress or
and a big impact
win.
-Assign lead
accountabili
ty of each
project to a
team
member.
-Begin
collection of
base line
data.
-ldentify
partners for
projects.
Action Team Integration Integration
Leaders work session work session
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Program Metrics

The success of the action planning effort is based on the ability to establish and track
program goals and progress on chosen actions. The metrics established as part of the
planning process should form the cornerstone of this effort. The coordinator should take
responsibility for assuring the data is aggregated and associated with the original program
goals.

In addition, the Coalition should maintain a small set of additional measures that will
provide feedback on the effectiveness of the process itself. This should include monitoring
on some of the following indicators:
® Participation — Number of Coalition partners, number of people participating in Action
Teams or other committees, residents who participate in special events such as the
Town Halls.
" Progress on actions — Number of actions undertaken/completed each year.
» Financial — Amount of support funding taken in by Coalition, return on investment or
savings from completed projects.
= Exposure and publicity — Number of times efforts/events are mentioned in media,
number of presentations Coalition members are asked to do, inquiries from citizens or
other communities, media, partner organizations or others.

Documentation and Reporting

To ensure that all lessons and achievements are captured, the Coalition should maintain a
set of records, including the following documentation:

Records of Process
= Procedures used for data collection on surveys as well as on the metrics associated
with each project or goal.
» Archive of public relations materials produced throughout the year(s).
" Training support materials.
= Frequently asked questions (FAQ's) and lessons learned.

Records of Results
» Annual reports that include data on actions and internal measures of success.
" Meeting records of Action Teams, committees and other groups associated with the
effort,
» Case studies and best practices related to individual projects.

Communication

The Coalition should develop a comprehensive communication plan to ensure all interested
parties are kept informed and involved in the effort. The plan should include systems to
maintain both internal as well as external communications. The communications should be
scheduled on the master calendar along with regular meetings and other key milestones.
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Internal

The focus of internal communications is to keep Coalition partners and Action Team
members apprised of progress, issues, and events. The Google groups or other web-based
tools should provide a central repository of information that is largely maintained by the
contributors and participants. By centrally locating meeting records and having a single
distribution system for communications, the Coalition will facilitate communication both
across and within the teams.

External

In addition to keeping Coalition partners informed, the coordinator should take responsibility
for maintaining the public website where the most recent reports can be posted along with
announcements, event notifications and requests for participation or funding.

Training

The following training should be developed to keep the effort moving forward:
» Orientation for new Coalition partners and new Action Team or committee members.
= Speaker's bureau training to prepare Coalition members to represent the program to
the public.
= Facilitator training to prepare Action Team leaders.
- = Training on sustainability or The Natural Step for community members.
= Regular briefings and work sessions with the City Council.

Funding

The Coalition should seek a sustainable source of funding to maintain the effort. Some
potential sources include:

u Coalition partners

» City of Corvallis

= Grants from foundations, government agencies and others

u Corporate sponsors

» |ndividual donations

» Businesses providing in-kind donations

» Savings that result from some of the actions

New Partners

The Steering Committee should continue to solicit and encourage the participation of
community members and organizations that are new to the Coalition. They may join Action
Teams at any time and offer ideas for strategies and actions that may not have been
recommended during the initial action planning process.

Transitional Management Structure

Since funding is not currently available for the implementation of this plan or for any paid
positions, the Coalition will continue to operate under the current structure. In January,
2009, the Coalition will review and evaluate the effectiveness of the proposed model and
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other management models. Concurrently, the Steering Committee will seek funding for
implementation of the Action Plan, including funds for possible staff positions.

CONCLUSION

The Corvallis Sustainability Coalition Action Plan process has been an extraordinary
community effort. Many individuals including students, business owners, community
leaders, and other area residents volunteered thousands of hours to this process. It could
not have been accomplished without these volunteers and without extensive collaboration
among many diverse segments of the community working together towards a common
vision: “creating a community in which the needs of the present are met without
compromising the ability for future generations to meet their own needs. It is a flourishing
and thriving community with a vibrant economy that respects, restores and cares for the
community of life”. (Corvallis Sustainability Coalition Vision)

How to achieve a truly sustainable community is the greatest challenge we face. This plan
for the community identifies actions that individuals and organizations can take at the local
level that will create the greatest impact on the lives of residents.

This integrated Community Sustainability Action Plan is an opportunity for the
Corvallis/Benton County community to examine where we are today, to look down the road
at the community we desire, and to take strong steps toward our preferred future. It is an
opportunity for all of us to engage and take action to protect what we value about our
community and ensure that those values will endure into the future. It is an opportunity to
work on specific actions that address environmental, social and economic challenges today -
while there is still time. And most of all, it is an opportunity to leave a positive legacy for
future generations.

We invite you to be a part of this effort. Contact us at: www.sustainablecorvallis.org.

APPENDICES

Appendix A:  Work Group Volunteers

Appendix B: Sponsors

Appendix C: Partner Organizatons

Appendix D: Corvallis Sustainability Coalition Background
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Appendix G: Town Hall 2 - Participant Input

Appendix H: Town Hall 3 - Keypad Polling Results
Appendix I:  Town Hall 3 - Corvallis Compact Tallies
Appendix J: Resource List
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