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|. Abstract



Climate change has become an increasingly impoigané in both the environmental
field and the business sector. Companies are yprdssure to reduce their
greenhouse gas emissions in an effort to prevetiteualterations of the earth’s
atmosphere. However, the level of regulation actbe United States, and even
within individual states, is irregular. Nine nogtstern and Mid-Atlantic states have
joined the Regional Greenhouse Gas Initiative (RGile many other states
remain unregulated. This uneven management hdsdd#otspots of GHG
emissions. Because the electric utility sectoesponsible for one third of the total
amount of GHG’s produced in the U.S. today, thiglgtaims to identify and evaluate
private initiatives implemented by electric utiisi in order to reduce GHG emissions.
This project will involve industry research anduavey of electric utility companies
in the U.S. (and abroad) to investigate practicebsdrategies currently in place.

II. Executive Summary

The U.S. electric utility sector is responsible éme third of the total amount of
GHG's produced in the U.S. today. Greenhouse gasassify global warming by
trapping heat in the atmosphere. Some greenh@sss @ccur naturally in the
atmosphere, including water vapor, carbon diox@@e,}, methane (CkJ, and nitrous
oxide (N:O). Human activities increase levels of thesenadijuoccurring GHG's
and also input unnatural GHG’s such as hydrofluaroons (HFCs),
perfluorocarbons (PFCs), and sulfur hexafluoridé)S

Trapping heat in the atmosphere will result in glolvarming, which is expected to
raise sea levels, change precipitation patternsrapdct other local climate
conditions. Changing regional climates could haeces on water supply, crop
yields, livestock, and human health and could alt&r forests and other ecosystems
(“Climate,” 2000).

This study aims to determine the extent to whigtteic utilities are involved in
voluntarily quantifying and reducing their GHG eBians. These voluntary actions
may be motivated by several factors including,rmitlimited to, policy forecasting,
enhanced public image, education, financial bemafid competitive advantage. The
accumulation of information on electric utility’sipate initiatives to reduce GHG'’s
will be a useful resource for companies in the stduto implement new strategies
and modify existing management plans.

I11. Objectives

This project will explore the risks, rewards, oppoities and barriers surrounding
voluntary corporate strategies on climate changkimvthe U.S. electric utility sector.
The electric utility sector consists of privatelydapublicly owned establishments that
generate, transmit, distribute, or sell electrigitymarily for use by the public. For
the purposes of our study, we will focus mainlyilovestor-owned electricity
companies. Information gathered from a surveyledtac utilities will be used to:



» Create a database of strategies currently usetebtyie utility
companies to reduce greenhouse gas emissions th$he

* ldentify motivations and barriers for implementatiof GHG
reduction initiatives among electric utility compesin the U.S.

This will provide our client, ENSR, with an assessitnof GHG emissions reduction
strategies currently used by U.S. electric utitigmpanies. Such an assessment can
enable ENSR to provide consulting services totutdompanies that will be
interested in developing similar private initiatve

V. Significance

Assessment of existing GHG emissions reductionegias can be used to provide
guidance for electric utility companies. This infation may be used to influence
the decision making process when consultants ality ntanagers evaluate
approaches to GHG emissions. With the aid ofréssurce, electric utilities in the
U.S. can take meaningful steps toward reducing @H@sions and mitigating their
impact on global climate. As technologies, markeisl policy advances in the
future, this resource can be expounded upon toirecoarent.

V. Background Information/Literature Review

Many chemical compounds found in the Earth’s atrhesp act as greenhouse gases.
Levels of several important greenhouse gases heeme increased by roughly 25%
since the beginning of the industrial revolutio® }@ars ago. Computer-based
models have shown that rising concentrations ofmgieuse gases result in an
increase in the average temperature of Earth. eTheisg temperatures may in turn
lead to changes in weather, sea levels, and langatserns (EIA).

The possibility that human activities are releagingenhouse gases at rates that could
affect the global climate has resulted in propoBaisiational and international
programs to curtail emissions. The Kyoto Protosan international agreement,
negotiated in December 1997, by which industriairations have committed to
making substantial reductions in their emissiongreenhouse gases by 2012. A total
of 155 countries have committed to the agreemeyrs flr. Although the U.S. has not
ratified the Kyoto Protocol, various state-widdimtives to reduce greenhouse gases
have been implemented. Companies face much unugr&bout potential effects of
the Kyoto Protocol in the U.S and possible futwgulatory measures.

Faced with such uncertainty, firms have the oppoiyuo adopt various voluntary
strategies to mitigate their GHG emissions. One@gh to reducing GHG emissions
is through implementing innovative technologies eeplacing obsolete equipment.
Alternatively, companies can offset their GHG enaiss through carbon trading and
carbon sequestration. Finally, increasing the disereewable energy and thus



decreasing the production of fossil-based eletyrisianother strategy for reducing
GHG emissions. Companies can pursue any or dlleohbove mentioned approaches
independently or by interacting with external bedsech as industry stakeholders,
NGOs and regulatory agencies. However, becaudeafdvelty of some of these
approaches, and the uncertainty surrounding theduegulatory landscape regarding
GHG regulation, little is known about the compegstpotential of such strategies.

The electric utility industry is complex, with eaatility having different electricity
generation capacities as well as a different assmmt of fuel mix. For this reason,
company-specific strategies will need to be consididased on the specifics of the
company as well as the company location’s regwatiuation.

Background on United States Electric Utility I ndustry

Electricity generation in the United States hasagraramatically since the 1950’s
(see Figure 1). Given the nation’s growing popatatenergy intensive commercial
and industrial sectors and the increased use cfretec technologies, the electricity
demand is expected to continue to increase. Haompenies choose to generate
current and additional electricity will determitie future of the electric utility
industry’s output of GHG emissions.
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Figure 1. US net electricity generation 1950-2003 (sourd&\g

Major GHG Emissions

Electric utilities produce greenhouse gases whey glenerate and transfer energy.
The majority of these companies currently dependaai or other C@emitting

fossil fuels as their primary source of electri@gneration. The electric utility
industry also emits other GHG’s with much highlglgl warming potential than
CO,. These include the highly potent greenhouse gasr siexafluoride (S§),

which acts as an insulator and arc interruptecii@muit breakers and other electrical
equipment involved in electricity transmission ahstribution systems. Skan
escape through seals, especially in older equipnaedtcan also be released during
equipment installation, servicing, and disposal.




In 2004 the Energy Information Administration (El&)antified greenhouse gas
emissions, in terms of G@quivalent, from fossil fuel combustion in the U.S
Results showed that electricity generation haddrigimissions than any other sector
(see Figure 2). The majority of GHG’s emitted bg tlectric utility sector came
from coal combustion. GHG emissions from the eiecttility industry have been
consistently greater than any other economic sétt@cent decades (see Figure 3).
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Figure 2: 2004 CQ equivalent emissions from fossil fuel combustigrsbctor and fuel
type. (source: EIA, 2006)
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Figure 3: CO, emissions by economic sector, 1990-2004 (Sourde2B06)

Each state and region has different numbers ofrededilities and these companies
emit varying levels of greenhouse gases. Diffegsrexist in the regulatory climate
within each state, and many companies are invalveeduction programs, either
voluntary or mandatory.

External Resources Availableto Assist in Private | nitiative Development



In the absence of a nationwide GHG reduction progisaich as the KyotBrotoco| a
medley of proposals, schemes and facilitating ptejeave developed at government
and non-government levels in order to encouraggredeutility companies to adopt
strategies to reduce GHG's. In addition, therem@it@atives outside of the U.S. that
address GHG emissions on a global scale. U.Srielatilities can use these
national programs and international resourcesgsistance.

GHG Inventory Registries

GHG inventory registries are government, investat BGO based organizations
with which companies can make public their annudB3missions. Registries can
help companies establish a baseline of GHG emissigainst which additional
reductions can be measured. As the registratiovitgas voluntary, all companies
areencouraged to report their GHG emissions, however many corngsachoose not
to participate in the program. Some of the curvahintary reporting registries are
listed below.

Regional Greenhouse Gas Initiative

The Regional Greenhouse Gas Initiative (RGGI) is program that focuses on 9
Northeastern and Mid-Atlantic states. RGGI is aprrative effort by these states to
reduce C@emissions. This is the first mandatory cap-aaddrprogram to control
carbon dioxide emissions in the U.S. Beginning009, RGGI will stabilize
emissions from power plants in the region at curlevels through 2015, and reduce
emissions by 10% by 2019. This program is focusedll industries, while we will
focus specifically on the electricity sector. Haeg the organization and
management of this program may be beneficial tostuay by providing guidelines
to regulate the electricity sector.

Mor e information on the RGGI program at:
http://www.rggi.org/

The Carbon Disclosure Project

The Carbon Disclosure Project (CDP) has been asuagessful campaign to urge
large companies worldwide to report their carbomssians. Some electric utilities
(e.g. Duke Energy) participate in the CDP and thegiges will be studied in terms
of how they manage their greenhouse gases andr#tegses that they implement to
reduce these emissions.

Mor e information on the CDP program at:
http://www.cdproject.net/

California Climate Action Registry

One local regulatory greenhouse gas initiativéésGalifornia Climate Action
Registry. This registry is a non-profit voluntaggistry established by the state of
California to encourage early reductions of GH®sganizations that are willing to
meet the accounting standards and third partyfication requirements of the
Registry show their serious intent to address dknchange.




More information on the Climate Action Registry at:
http://www.climater egistry.or g/ Default.aspx?refreshed=true

EIA Voluntary Registry

The Energy Information Administration (EIA) was elited by the 1992 US Energy
Policy Act (EPACT) to mechanism for “the voluntargllection and reporting of
information on . . . annual reductions of greenleogas emissions and carbon fixation
achieved through any measures, including fuel suvity; forest management
practices, tree planting, use of renewable enengyyufacture or use of vehicles with
reduced greenhouse gas emissions, appliance efficienethane recovery,
cogeneration, chlorofluorocarbon capture and replent, and power plant heat rate
improvement . . ..” For the 2004 reporting y&&6 U.S. companies and other
organizations reported to the EIA that they hadewtadken 2,154 projects to reduce or
sequester greenhouse gases in 2004. The elettiticaector made up 42% of the
organizations reporting information. Of the prageeported, 518 were related to the
generation, transmission or distribution of elexdtyi

Mor e information on the EIA program at:
http://www.eia.doe.gov/oiaf/1605/frntvrgg.html

GHG Emission Reduction Strategies

Beyond taking inventory and registering one’s GHfdssions, electric utility
companies have many GHG reduction strategies tsiden Industry leaders have
developed, or are in the process of developinguative strategies to reduce GHG's
in attempt to go beyond compliance with currenutagions and influence future
policy. This advanced planning will provide compEwith a competitive edge when
policy changes result in the enactment of new eeguis.

Fuel Switching

Switching from coal to either natural gas or liqadfnatural gas (LNG) can greatly
decrease the amount of GHG emissions per unit greergut. Also, increasing the
percentage of a utility’s power generation met wehewable energy (e.g. solar,
wind, hydro, geothermal, etc.) can avoid GHG emoissithat result from combustion
of fossil fuels. Though controversial, nuclear gows another possibility.

Carbon Sequestration

Carbon sequestration takes on many forms. Ondvies@apturing the carbon that
would otherwise have been released into the atneve@nd sequestering it in carbon
sinks such as oceans and geological cavities. Anasguestration method involves
using reforestation and aforestation to store garbdiomass and soils. Several
major electric utilities have taken proactive measwand made substantial
investments to reduce GHG emissions in domestidrgadhational carbon
sequestration projects. UtiliTree Carbon Compangonsortium of 41 electric utility
companies, exemplifies how forest sequestratiojept® can be a credible and
effective way to offset GHG emissions.




Similar to UtiliTree, PowerTree Carbon Company mogporation formed by 25 U.S.
electric utilities to fund forestation projectsthre lower Mississippi River Valley as a
means of sequestering carbon dioxide. PowerTradovmed by the utility industry
in cooperation with the U.S. Department of Energyart of an industry-wide effort
to voluntarily address concerns about climate charRpwerTree is a follow-up
investment to an early investment program focusepglanting numerous trees,
which has proven successful in removing carbonidefom the atmosphere and
storing it in biomass and soils.

More information on UtiliTree can be found at:
http://carbonsequestration.us/News&Projects/htmyiHitree.pdf

More information on Power Tree Carbon can be found at:
http://www.powertreecarboncompany.com/

Maintenance and Upgrades

Power plants can reduce their GHG's by upgradieg flacilities or by replacing/
upgrading their existing infrastructure (pipes,vesl, air compressor controls, etc.).
Some improvements include reducing venting durimglaustion, using gas (rather
than coal) to start and restart engines, or emppgogeneration systems that capture
otherwise wasted heat energy.

Control Technologies

Utilities can utilize power-generating infrastruetwith newer technologies such as
pressurized fluidized combustion systems or cosifigation. Pressurized fluidized
combustion can achieve high efficiency by incregsire pressure of the gas and
accelerating combustion. Coal gasification is@pss where coal is combined at
high temperatures with steam and oxygen, creatngobastible gases such as carbon
monoxide (CO), hydrogen (H), and other gaseous comgs. This process creates
highly concentrated C{emissions which can potentially be captured antbred

from the emission stream.

Offsetting
Electric utilities can also reduce their GHG enassi by making changes in non-

electricity generating aspects of their operatiofRsr example the utility could
convert their fleet vehicles to natural gas, etlhdanodiesel or other alternative fuels.
Utilities could also reduce GHG emissions by usilegner fueled or more efficient
locomotives to transport coal. Additionally, makexist for trading GHG credits in
certain parts of the U.S. Organizations such magass, sell third-party verified
credits and use the money gained from that salevest in CQ reduction projects.
This market is relatively young and considered daps to be not completely
credible (PG&E). However, offsetting could be ableaGHG reduction strategy as
the market for GHG credits evolves and gains stglaihd credibility.

More information on terrapass found at:



http://www.terrapass.com/index.html

Demand-Side Management

Electric utility companies can reduce energy demangroviding their customers
with energy saving assistance including such measas replacing incandescent
lighting with compact fluorescents and weatheriziogising. These same measures
can be adopted within company facilities.

Fly-Ash Sales
Concrete production is a significant source of Gétfissions. Using fly-ash

captured from flue gas to produce concrete canceethe impact of concrete
production on global climate.

Partnerships Developed to Reduce GHG Emissions

In addition to strategies developed individuallgatric utility companies have
formed partnerships with government agencies, N@@d,0ther companies.
Collectively, these partnerships can develop gfreseand projects to accelerate the
reduction of GHG’s within the U.S. electric utililgdustry.

Sk _Partnership

In 1999, the SEPartnership began with 49 electric utilities as@r Partners.
During the intervening five years, an additionali#lities have joined the
partnership, such that currently, the program r&gmts over 38 percent of U.S.
transmission mileage. In 2004, SFartners managed equipment on their systems
with a total Sk capacity (nameplate capacity) of 4,635,465 pouridse partnership
has allowed electric utilities to take progressamel comprehensive actions in
addressing greenhouse gases by reducig@®issions. SHs the most potent
greenhouse gas used in the electric power ind(38;900 times greater than @0
with an atmospheric residency time on the ordexeoturies.

More information on the SF¢ Partnership can be found at:
http://www.epa.gov/highgwp/electricpower-sf6/indexal

International Utility Efficiency Partnerships

The goal of the IUEP program is consistent withsklent Bush's voluntary climate
initiative announced on February 14, 2002, andrternational Power Partnerships
program, a joint venture between the IUEP and tepadiment of Energy. IUEP
strives to reduce emissions by identifying, cooatiimg, and providing funding for
development of international environmentally-frigndnergy development projects.

The IUEP's objectives and goals will be met throtvgh important mechanisms:

* The sponsorship of projects that prove real patétdireduce emissions in the
atmosphere

* The development of strong partnerships betweedékeloping world and
U.S. manufacturers, developers, and electricityigeys.



More information on lUEP can be found at: http://www.ji.org/

The Chicago Climate Exchange

The Chicago Climate Exchange (CCX) is North Amési@aly, and the world’s first,
greenhouse gas emission registry, reduction adihggaystem for all GHG’s. CCX
is a self-regulatory, rules based exchange designédjoverned by CCX Members.
Members make a voluntary but legally binding conmmeitt to reduce GHG
emissions. By the end of Phase | (December, 2dDB)eanbers will have reduced
direct emissions 4% below a baseline period of 12@&L. Phase Il, which extends
the CCX reduction program through 2010, will requatl Members to reduce GHG
emissions 6% below baseline. As of May 2006 fileeteic power generators were
members of CCX: American Electric Power, Centrativent Public Service, Green
Mountain Power, Manitoba Hydro, and TECO Energyg, In

The goals of CCX are:

» To facilitate the transaction of greenhouse gasgions allowance trading
with price transparency, design excellence andrenmiental integrity

* To build the skills and institutions needed to esf$éctively manage
greenhouse gas emissions

» To facilitate capacity-building in both public apdvate sector to facilitate
greenhouse gas mitigation

* To strengthen the intellectual framework requireddost effective and valid
greenhouse gas reduction

* To help inform the public debate on managing tBk of global climate
change

Mor e information on CCX can be found at: http://www.chicagoclimatex.com/

V1. Approach

Analysis of Electric Utility Practices

This study will survey electric utilities to idefytipractices and strategies to reduce
GHG emissions. A few interviews may be conductegarson; the in-person
interviews will be most likely conducted with elgctutility companies in California
such as Pacific Gas & Electric Co. and Southersd&udCo. due to their proximity.
The team will also explore several survey distitnubptions to make the survey
process as flexible as possible for the respondértie options being considered for
distribution methods are: hardcopy survey (viaitradal mail), emailed survey,
phone interview, in person interview (where feasjlaind possible internet based
survey (e.g. surveymonkey). The survey, coveetethd possible clarification about
the survey will be posted on the group websitesarde as a reference for utility
contacts filling out the survey.
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Surveys will be sent out to approximately 200 FER@Qulated electric utility
companies in the U.S. An email will be sent tohealcthese companies, requesting
them to complete the survey (by their method ofi@do The primary point of
contact will be the environmental compliance offiaa environmental manager. For
phone and in-person interviews the utility contagtsbe given an advanced copy of
the survey questions allowing them to prepare theswers for the actual interview.
These measures are meant to maximize survey respaes

Each team member will conduct a given number @frinéws with the electric
utilities using the standard format. The resulilt lve compiled into a database for
analysis. The data will be analyzed to determireeproportion of companies
throughout the U.S. are currently implementingtegyees to reduce their GHG
emissions, what the existing strategies are, amgtbportion of companies are
interested in developing such programs.

Sample Population

This study will focus on investor owned electriditt companies in the United
States for the reason that data is readily aval&ilthese companies. The
population of firms that will be surveyed is compd®f approximately 200 investor
owned electric utilities. These utilities represtdrd biggest utilities in the United
States and the list of firms will be derived frolBRRC FORM 1 which request the
biggest investor owned utilities to report informaton financial performance and
other important firm characteristics.

The research team expects a response rate of 20& witi amount to 40

companies. We will also interview a few internaabcompanies, especially those
who are party to the Kyoto Protocols such as theadd Germany. These companies
will be provide a useful reference when designiingtsgies for companies operating
in the U.S. Data for domestic electric utilitieglwe collected from the reports and
databases of the EIA, FERC, EPA, NRDC, and carbgrstries.

Survey/Interview
There are five key factors that our interview Widltus on. The survey will include
guestions regarding the following:

1. Fuel Mix: What type of fuel mix companies are using; extenvhich renewable
generation is incorporated.

2. Maintenance and Upgrades. What types, if any, of maintenance and upgrades
has the company completed in order to reduce GH®'ss includes operational
infrastructure and technologies.

3. Control Technology: Whether scrubbers or other technologies to cepiur
reduce GHG emissions currently employed.

4. Carbon Sequestration: If companies are using carbon sequestration irf@my.

5. Offsetting: Does the company participate in any form of carbfisetting
including, but not limited to, internal alternatifigel transportation programs,
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purchasing carbon credits, participating in a cartap and trade program, and
offering climate neutral electricity options to csumers.

In addition, we will ask companies the costs amdlténefits associated with
implementing and maintaining these strategies.

Complementary Resear ch/Infor mation

Regulatory Programs

This section will consider the regulatory initiags/and programs that are already in
place to mandate the reduction of GHG emissiont inoregulated American states
and in Europe. We will investigate the overallfpanance of the programs, as well
as the cost of implementing and enforcing thenaddition, we will assess any
barriers the regulatory programs create to condgatost-effective GHG reductions
as well as how effective they are in spurring iretan of reduction strategies.

Recommendations

Finally, we will provide GHG reduction recommendais designed for electric utility
companies in the United States. The results optbgect will be provided in a report
that will be accessible online. Thus, our recomnaéiods on possible strategies to
reduce GHG emissions will be available for bothdhent and the general public.

VII. Management Plan

Group Structure and Management

Each member is assigned certain roles within tbegrand it is each member’s
responsibility to perform the tasks associated Wistiher job. The project manager
will have the duty of keeping each member accodetfds their portion of the
project and contributing to each member’s workhia torm of advice and counsel
when necessary.

Organizational Roles and Responsibilities
» Data/Web Manager — Mark Weeks
0 Maintains shared folder
o Organizes electronic data
o Designs, constructs, & maintains project website
* Financial Manager — Anthony Fournier
o Organizes and distributes funds
o Tracks and records expenses
* Project Manager — Lijin Sun
o0 Keeps team members on tasks and up to date
0 Leads meetings
o Provides agendas & meeting minutes
o Provides advice & counsel when needed
» Project Coordinator — Avra Goldman
o Coordinate meetings
o0 Internal communication with Bren staff & group mesnd

12



o Coordinate & organize outside activities and tasks
0 Assist Project Manager

Research Focuses and Summer Responsibilities
* Anthony Fournier — GHG reduction partnerships ia thS.
o Conduct interviews/surveys for given subset of teleaitilities
o Monitor and update financial records as needed
o Distribute funds as needed for group or individuavel
o Compose a report detailing GHG reduction partnesshnd the
management of these partnerships at local, seg@mmral and national
levels
o Collaborate with Avra on report of GHG reductioragtgies
* Avra Goldman — Technology and strategies curreughd in electric utilities
to reduce GHG emissions
o Conduct interviews/surveys for given subset of teleaitilities
o Organizes conference calls and meetings for gronpaded
o Compose a report on the strategies currently ioepila electric
utilities to reduce GHG emissions
* Lijin Sun — Political landscape; local, regionational and international
o Conduct interviews/surveys for given subset of teleaitilities
o Compose a report on the political landscape oftietegtilities
regarding GHG emissions. Report will include adistegulations and
government initiatives regarding GHG reduction
* Mark Weeks — Life cycle analysis of electricity duetion, distribution, and
consumption
o Conduct interviews/surveys for given subset of teleatilities
o Compose a report on lifecycle of electricity protioc at the plant
level and organization of electric utility compasie
o Create metric for gauging effectiveness of variptgate emissions
reduction initiatives

Meeting Structure

Meetings will be held on Tuesdays at 12:30pm whth faculty sponsor, Magali
Delmas, during the Spring 2006 quarter. A secoadkly meeting will be held on
Thursdays at 12:30 without Magali present. Meetwgl be at these set times for
the entire quarter. Avra Goldman will reserve rador these meetings, and Lijin
Sun will lead the meetings. The Tuesday meetinjormarily be designated to
going over work, research, and questions from tegipus week with Magali
Delmas and for conference calls with our client3R\N The Thursday meetings will
allow the group members to delegate tasks and prepa work that will be
presented to Magali Delmas the following Tuesdalin Sun will take the minutes
during the meetings, and she will post those mathie following day in the group
folder. The project spokesperson will schedule laad the conference calls with
Paul Smokler and any other group project commitieenbers from ENSR.

13



Summer

Each group member has been assigned a specifarcagepic related to electric
utility companies and their strategies to reduce33Hnissions. Each group member
will conduct their research on their own and watpaper summarizing their findings.
Group members will email updates and questionsyestiier week. Once a month,
Avra Goldman will schedule a conference call fa&r gnoup members to discuss their
progress and findings.

Responsibilities of Members

Each group member will perform their given tasketigh the end of the project.
Members will present and turn in their work by tteadlines the group decides upon.
Every group member will attend every scheduled mgetnless extenuating
circumstances arise. If any member expressestibi@tob becomes too difficult,
other group members will come forward to help wviith responsibilities.

System to Ensure Deadlines are Met

Mark Weeks is creating a detailed timeline of deweedl for the group. Every step of
the group project process is listed on the timelwéen the group completes a step,
that step will be marked as finished on the timelinwhen work is divided among the
group members, the deadlines will be schedulethi®iTuesday meeting times. The
group’s deadlines will be set slightly earlier tithe Bren School’s deadlines. This
will allow time for revisions after Magali has équed the work. This will ensure
that the members to turn their work into Magalitiome. All documents will be filed
in the team folder and every team member and Maghlhave access to the folder.

Conflict Resolution

To help avoid conflict, work will be divided everdynong the group members.
Tasks will be assigned to members based on thesopal strengths and desires to
perform certain tasks. Communication among thegis encouraged regarding
conflicts. Constructive criticism and praise ane@uraged as well.

Procedures for Documentation, Cataloging and Aingiinformation

Data Manager Mark Weeks is responsible for maiirigiand organizing electronic
data on the group’s shared folder and on the weeb&teadings, data, minutes,
documents, and individual member documents wilhalle their own electronic
folder. Anthony Fournier is responsible for mainiag and organizing the group’s
financial information in the designated financialider on the shared drive.

Guidelines for Interacting with Faculty Advisors¢tBrnal Advisors, Clients,
Customers or Consultants

Faculty Advisor Magali Delmas will be called upar fidvice and guidance when
needed. She will also oversee the weekly Tuesdaypgneetings and ensure that
the group is keeping reasonable project expecabod meeting deadlines. We
expect our advisor to return papers submitted didrrg within one week.
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Our client, Paul Smokler, will attend meetings winecessary and make sure that the
project is moving in the desired direction. Asgrmess is made, the spokesperson will
email Paul and request feedback within one week.

Overall Expectations of Group Members and Facuttyisors

The group members expect that the faculty advistbipvovide advice, direction
when needed, expertise, and constructive critici¥ime group also expects
documents submitted for editing to be returned timaly fashion.

The group members expect each other to put foffitismt effort and help other
members when their jobs are too burdensome. Tdwggs expected to treat each
other with respect and be open to everyone’s stiggss Every group member is
expected to have their work done by the appoinestithe.

VI1Il. Ddliverables

Deliverables to ENSR include:

A final report and presentation will provide an kexaion of the current industry
voluntary strategies and practices regarding greesdgases. This assessment will
also forecast the market for GHG consulting ses/ered the specific professional
resources that will meet those needs.

* Final report and presentation providing an evatunatf current industry
voluntary reduction strategies for GHG'’s

» Database of electric utility companies in the Ulfat qualify for GHG
reduction strategy consultation

» Assessment that will forecast the market for GH@seidting services within
the electric utility sector and the required prefesal resources to meet those
needs

 Recommendations to ENSR on companies with whomghewld establish a
consulting relationship

IX. Milestones

9-May Submit Project Proposal to Advisor

24-May Send Revised Project Proposal to Review Cibi@en
30-May Review Project Proposal with Committee

2-June Publish Website

5-June Submit Report on Project Proposal Review
7-June Submit Evaluations of Peers and Advisor

June — July Test the Survey on Electric Utilitguistry Experts and
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Survey Experts and Finalize the Survey

July-September

Work on research papers & Conduct surveys/intersiew

Timing of survey administration will vary by team
member and their summer schedule.

Sept (TBA)

Summer Task Report Meeting

TBA

Group Conference Calls

17-Nov Complete Progress Reviews
1-Dec Submit Draft Report
1-Dec Submit Evaluations of Peers and Advisor

2-Feb Project Defense Presentation

16-Feb Submit Final Report to Advisor

16-Feb Submit Presentation Information

16-Feb Submit Presentation Invitation List to GRofdmator

9-Mar Submit Final Report and Project Brief to Asiwi

4-Apr Print Project Poster

4-Apr Finalize PowerPoint Slides and Submit to Advi

11-Apr Final Public Oral Presentation

18-Apr Archive Final Report

18-Apr Submit Final Evaluations of Peers and Adwiso
X. Advisory Committee

Faculty Advisor

Malali Delmas — UCSB Bren School

Other Academic Advisors
Mathew Kotchen — UCSB Bren School
Roland Geyer — UCSB Bren School

External Advisors

Paul Smoklwer — ENSR
Robert Weber — ENSR

Xl.  Budget

Phone ($1/mo)

12

Monthly Phone Bill ($10/mo) 110
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Presentation Expenses 100
Library Supplies 50
Research Materials * 100
Final Poster Production 250
Final Paper Printing * 300
Conferences 2,500
Total 3422
Copies 100
Printing 150
Total 250
Bren Contribution 1,100.00
Bren Printing Contribution 200
ENSR Contribution 5,000
Total Budget 6,300.00
| Total Balance * 2,628.00

XI1.

Budget Justification

The Donald Bren School of Environmental Science &nlslgement provides an
overall contribution of $1,100 and a printing stigeof $200.

Description of anticipated expenses:

Phone: Calls will be made to our client and ottwnrtacts to conduct
informational interviews, organize meetings, andfecence calls. This line
is not intended to be used for private calls. A $iitial start-up fee is
charged but is covered by the Bren School.

Monthly Phone Bill: Every month we will incur a @he bill. The minimum
cost will be $1/month. Additional charges are imed by making phone
calls. A per call charge is levied; the amounthis charge is dependent upon
where the call is made to. Since our client isted relatively close to the
Bren School and he will represent the majority wf ®lephone calls, we do
not anticipate incurring monthly bills higher thh0/month.

Presentation Expenses: This expense covers matecessary to create a
professional presentation.

Library Supplies: This money will cover the maadsineeded to set up an
efficient work station. Money will be spent on diers, organizers, and
binders to organize the hard copy documents, sébégdand contact
information for each group member.

Research Materials: Books, periodicals and datsbhad! be needed to
conduct research. The group may need to subderitsaline journals or
databases to obtain sufficient information. We afgy use an online survey
system for the convenience of our sample populatidms type of online data
analysis system may be free to students, but #eahhbt yet been determined.
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This expense may increase if our project necessigibscribing to multiple
online information sources.

» Final Poster Printing: Printing the final postal Wwe a costly expense. We
will research printing companies to find the mastreomical choice.
However, we will choose the printing company wtile highest quality
printing rather than the lowest prices.

* Final Paper Printing: We would like our final pape be as professional as
possible. Therefore, we will seek the best pronservice to produce our final
paper.

* Printing: The Donald Bren School of Environmer8alence & Management
provides a $200 stipend for printing expenses. elfect to spend the entire
stipend and most likely more on copying and propnticles, research
papers, and databases that are relevant to owrcproj

» Conferences: It may be necessary for one, a feal] of our group members
to attend conferences related to our group proj8aich conferences may
include those representing the electricity se@od those on GHG emissions
reductions. Interviews and surveys may be conduaté¢hese conferences as
well. The amount printed on our budget is notlfinamay be smaller or
larger depending on the number of group membetsattend a conference,
how many conferences are attended, and how far wee travel to attend
such conferences.

Expenses paid out of REPI’s project funds will obé/used for items related to this
project. No other use of project funds will beetalted.
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