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" STATE OF CALIFORNIA

. AGREEMENT NUVBER
- 07-344

 §BANDARD AGREEMENT
Sﬁﬁ?ja {Rev 06/03) R

"REGISTRATION NUMBER

. 1. This Agreement is entered into between the State Agency and the Contractor named below:

%m_jﬁ% { Z(e‘i '

STATE AGENCY'S NAME

Air Resources: Board (ARB)

CONTRACTOR 'S NAME

' The Regents of the Umversnty of Cahforma Berkeley (UCB or Contractor) :

2 “The term of this UponDGS Approval ~ . through-
e Agreement is: Or June 30, 2008, whichever occurs sooner Through two (2) Years -

"3, Themaximum  .$628,262.90

of thig-Agreementis: - .. Six hundred twenty—elqht thousand two hundred ninety-two dollars and ninety cents:

4 The parties agrée to comply with the terms and condrtlons of the following exhibits which are by this reference made a
‘part of the Agreement : : o ) :

ExhrbitA Scope of Work e T S 1 Page
 Exhibit A Attachment 1 ' o ‘ . SR . 4DPages - .
" Exhibit B - Budget Detail and Payment Provnsxons . _ . . TR 2 Page
" Exhibit B Attachment 1 | | cr 27 Pages
Exhibit C* — General Terms and Conditions GiA 101
Check mark one item below as Exhibit D: T - L
X | Exhibit - D Special Terms and Conditions (Attached hereto as". 1 Page
L] Exhibit - D¥ Special, Terms and Condmons _ IR
: - : 3 Pages

;_ . Exhlbxt E- Additional Prov;swns

' ltems shown with an Asterisk (%), are hereby mcorporated by reference and made part of this agneemem‘ asif aitached herefo

These- documents can be wewed af www, ols dgs ce. gov/Standard+Language

iN WITNESS WHEREOF this Agreement has been executed by the parttes hereto

CONTRACTOR L - N— [ cafifornia Departrhent- of General
Services Use Only

CONTRACTOR’S NAME (¥ other than an :ndw:duel state whather & corporation, parinership, ¢ efe, b .
“The Regents of the University- of Ca!lforma Berkeley (UCB or Contractor), -

. BY (AgthorlzedSlgn ure) o - .
| qﬂwt Dy~ . ef3be

DATE SIGNED(Do no! lypa)

RINTED NAWE ANF| TITLE OF PERSON SGNNG
Jy1 Baldwin, Assistant Director of Comphance & Speclal PrOJects

' Sponsored Projects-Office, 1250 Shattuck Avenue, Suite 313

" ADDRESS

Berkeley, CA 94704-5940 - A -

STATE OF CAL!F_ORNIA
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o L e 1 _A_Ug _31&68.
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.Socorro Watkins, Chief, Busmess Management Branch 5 D R ‘

" ADDRESS - T
‘RO, Box 2815, Sacramento, CA 95812 L

Sl e U0 V/\,E‘; ‘4{"‘/\




19:9 WY 8-90¥80



SCOPE OF WORK

ARB/UCB
Agreement No. 07-344
Page 1 of 1

EXHIBIT A

1. The Regents of the University of California, Berkeley (UCB, University, or
Contractor) agrees to provide the following services for the project entitled
“California Carbon Footprint Calculator (Cool California),” ‘which is attached hereto

i : as Exhibit A, Attachment 1, and made a part of this Agreement.

2. The_prOJeet representatlves during the term of this agreement will be:

Requesting Agency:'ARB,

| Providing Agency: The Regents of the :

University of California, Berkeley

Name: Dr. Ken Bowersv :

Name: Dr. Daniel M. Kammen

Division/Office: Research Division

Division/Office: Renewable & Appropriate
Energy Laboratory (RAEL) - UCB

Phone: 916-323-1510

Phone:; 510-642-1139

Fax: 916-322-4357

Fax; 510-643-2243

Email: kbowers@arb.ca.gov |

~iss

The ARB Contract Administrator Is:

Email: kamenn@berkele‘y.edu

The University’s-.Co'ntract Administrator

Requestmg Agency ARB

Providing Agency: The Rege'nts of the
University of California, Berkeley: . -

Name: Sally Jorgensen

Name: Jyl Baldwin

Division/Office: Research Division

Division/Office: Sponsored Projects Ofﬁce |

Address: 1001 “I” Street, 5" Floor

Address: 2150 Shattuck Avenue, Suite 313

Berkeley, CA 94704-5940

Sacramento, CA 95814
Phone: 916-327-1500

Phone: 510-642-8117

 [Fax: 916-322-4357

Fax: 510-642-8236

E-mail: sjorgens@arb.ca.gov

TE-Mail: jpaldwin@berkeley.edu
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Proposal to: California Air Resources Board
From: Berkeley Institute of the Environment, University of California, Berkeley

Title: California Carbon Footprint Calculator '(coolcalifornia.org)

lnvestrgator :

e Principal Investigator: Daniel M. Kammen, Professor, Energy and Resources Group, Pubhc Pohcy,
Nuclear Engineering, UC Berkeley. http://ist-socrates.berkeley.edw~kammen/ _

o Researcher/Project Manager: Christopher M. Jones, Staff Research Associate, Berkeley Instrtute of
the Environment, UC Berkeley

s 2 graduate student researchers

Subcontract: Lawrence Berkeley Natlonal Laboratory
Subcontract cost: $310.000.00 -

‘Subcontract cost: $80,000

. Collaborating institution: Next Ten

~ "Project Period: 24 Months

Project Cost: $628, 292.90

1. Summary:

. This is.a proposal by the Berkeley Institute of the Environment (BIE) at the University of California, 1n‘

collaboration with the Lawrence Berkeley National Laboratory (LBNL), to the California Air Resources
Board (ARB) to develop an innovative web-based carbon footprint calculator for use by California
individuals, households, businesses and communities. This project is the result of an interagency
collaboration called the California Carbon Footprint Working Group (the “Working Group”), which
includes the aforementioned organizations, the California Energy Commission, Next Ten, and others.

The goals of this project include“

1) Provide robust, very user friendly, benchmarkmg tools to evaluate chmate-related performance ’
of individual households and businesses,

-2) Allow individuals and businesses to make simple (low hangrng fruit) early GHG reductions by

~ identifying simple low- or no-cost options. -

- 3) Educate the public on the impact that consumption choices have on GHG em1ssrons as Well as
evaluate their cumulative impact relative to others (e.g., in Cal1forma the nation, and "
internationally), ' :

4) Promote specific mlugatlon actions (relevant to the user) for reducmg emissions, '
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5) Develop customizable tools that can be used by the pubhc and businesses to evaluate and reduce
their carbon impact, and ; /
~ 6) Provide materials for California schools and government entities to use the coolcahforma org
portal as a learmng/teachmg tool. - : :

A number of existing onlme carbon footprmt assessment tools help 1nd1v1duals households, and

- businesses evaluate their carbon footprmts but none offer the advanced and comprehensive

functionality proposed by this project. This tool will provide localized emissions estimates for
transportation, housing, food, goods and services, as well as resources that can help users make more
climate-friendly consumption choices. This tool is expected to play an important role in changing the

~way Californians think about, monitor and address their personal climate footprints.

-2. Background

California has taken a streng national and global leadership position to reduce greenhouse gas
emissions. California’s Global Warming Solutions Act (AB32) establishes an ambitious target of

rreaching 1990 greenhouse gas (GHG) levels by 2020. Meeting this target will require action at all levels
of society, including consumers. The California Air.Resources Board has been charged with

implementing AB32. As part of this mandate ARB developed a prototype household carbon footprint
calculator, available at http://wwiw.arb.ca.gov/cc/ccc/cee.htm. ARB seeks to provide an advanced carbon

- footprint informational and actlon-onented tool that can function as a resource for Cahforma residents '

and businesses.

Meeting California’s commitment to greenhouse gas reductions will require California residents,

businesses and institutions to change everyday behaviors that lead to the emission of greenhouse gases
to the atmosphere. The innovative carbon footprint calculator proposed by this proj ect will enable a wide
range of users to understand the impact of consumptmn ch01ces on carbon emissions, and connect users
to resources to mitigate this 1mpact : ‘

The Berkeley Institute of the Envuonment is spearheading an effort at UC Berkeley to develop cutting-
edge environmental life cycle assessment accounting tools for use by individuals, retailers,
manufacturers, organizations, and govern_ments. BIE extends upon sector-level emissions data provided
by input-output life cycle assessment” to develop emissions factors appropriate to retail goods and
services. These emissions factors are multiplied by consumer expenditures (using the US Consumer
Expenditures Survey by the Bureau of Labor Statistics) to form a life cycle assessment (LCA) of .
everything US households consume. A prototype of our model and calculator is. avallable at

http //bie.berkeley.edu/ calculator :

BIE is currently undertaking a major update of the LCFC calculator. This new version will allow users
to select state or city of residence, number of people in household, and income level. The calculator then

! For a number of examples see http: //hes lbl gov/hes/carbon-calculators html

2 Camegie Mellon Umversrcy Economic Input-Output L1fe Cycle Assessment http hwww. e1olca net/
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adJusts average default emissions profiles based on the consumption choices of s1m11ar households; local

prices of goods, food and services and local emissions factors from power providers. The calculator also

- incorporates other advanced functlonalrty (e. g an advanced vehicle emissions calculator) and detailed

documentation. BIE is developing versions of this tool for a miajor environmental NGO, the community
of Berkeley (in collaboration with the City of Berkeley and local community-based organizations), and -
UC Berkeley. BIE has also begun discussions with other cities (within and outside California) that have :
expressed initial interest in having their own version of the tool. To meet this demand for locally-

 specific carbon footprint calculators BIE seeks to create a database-driven tool that will allow
. organizations to develop their own customized calculators based on data maintained at BIE.-

Emissions from résidential and commercial buildings energy use is not handled in any detail in the

existing BIE tool. The Lawrence Berkeley National Laboratory has developed an advanced and Widely -

used online assessment tool that helps users measure and reduce household energy and carbon
emissions, called Home Energy Saver (HES, located at http://hes.Ibl.gov). This tool provides srrnple _
static default emissions profiles for US households based on typical housing configurations and climate
zones. The tool then allows users to customize dozens of variables based on particular configuration of

“homes and.provides a simulation-based ranked assessment of the most cost-effective and energy saving

improvements for homes. Each time users run the model, the results are stored in a database and can be
recalled by users for future reference. A full description of HES can be found at:
http://hes.Ibl.gov/hes/about.html. LBNL seeks to develop a robust web-services mfrastruculre to allow
organizations such as CARB to develop customized versions of the tool. :

In addition, LBNL is launching a new tool (called Energyl(Q) and underlying action—oriented
benchmarking (AOB) methods and web service developed in ASP.NET for estimating the carbon
footprint of non-residential bu1ld1ngs and recommending actions that will reduce energy consumption

- and carbon emissions. The peer-group data are from the CEUS survey, an unparalleled energy end-use
" characterization of the California commercial buildings stock. The Action-oriented Benchmarking

database and web service underlying EnergylQ can be tapped by third party tool (e.g. CARB)
developers to create alternative user interfaces.

Next Tenisa key collaborator in the California Carbon Footprint Calculator Working Group. It is

envisioned that Next Ten will be responsible for developing a website and hosting the calculator.

3. Project Overview

Developing robust tools will require significant time and effort, suggesting a phased development

' approach The Cahforma Carbon Footprrnt Working Group has identified three phases of work:

Phase 1 (launch Feb 19, 2008) Integratlon of ARB functronahty into the emergmg BIE tool. Web51te ‘

hosed by Next Ten
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- Phase 2 (launch September 2008): Development of an advanced database dnven tool for homes;
spe01ﬁcat10n for integrating HES functlonahty, separate or mtegrated functlonahty of Energy[ O for
busmesses '

Task 1: Improve the modeling of the household calcﬁlator
Task 2: Develop and integrate “things you can do” to reduce your climate footprint
Task 3: Build a separate business tool for rapid Scope 2 & 3 greenhouse gas accounting

Phase 3 (2008-2009): Ad\}anced modeling capability and integration of HES functienality

Task 1. Improve and expand the modeling of the household calculator
Task 2. Turn calculator database into a web services tool "

Task 3. Integrate Home Energy Saver web services fdnctic)nality

Task 4. Create an advanced version of the Cool California Busmesses tool
Task 5. Build resources for different user groups - ’

The current proposal covers Phases 2 & 3. The discussion below deseribes the basic functionality. -
Figure 1 below describes the basic information flow for the Household Calculator. An additional |
Businesses calculator will also be integrated into the framework described in Figure 1.

| Phasel  Phase2 ~ Phase3
User | User | _
Interface | * Interface e User Interface - -
| | | r . 1
\ Climate Climate - Climate Home Energy
| Footprint -Footprint : Footprint Web Saver Web
' Database | Database |~ Service Service
(Excel) : (MysSQL) - : (MySQL) - (MySQL)
Energy IQ] | | [Energy IQ o .
Results | | ‘ Results Storage -
Storage ‘ ‘

. Figure 1: Phased Approach for Development of the Cool California Calculators

ARB/UCB
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The Phase 1 calculator will offer users the ability to estimate emissions from essentially every dollar
~ they spend (from transportation, housing, food, goods and services). The Phase 2 will add a scenario ...
bu1ld1ng feature that allows users to understand the annual GHG savings of different options:

. Transportation: ways to reduce emissions from your vehicle, benefits of public transport
' or telecommuting, how to choose best travel options. :
o Home activities: gas/electricity consumption, water use, waste generation
e Non-residential buildings: energy-efficiency improvements
° Food: buying local and/or organic '

o - Goods & Services: comparing buying onlme vs. typical shopping, use of high-GWP
- consumer products such as computer keyboard dusters.

-The Phase 3 calculator Wlll also prov1de spec1ﬁc custormzed recommendauons as to GHG reduct1on
options 1nc1ud1ng ‘

1) the cost of the option

2) the payback period for the option if applicable .

3) howto implement the option (i.e., links to options for subsidizing the optlons such as
programs available through the apphcable utility, links to sites selling serv1ees/mater1als
options for alternative transportation tied to the users zip code, etc.)

(In the case of non-residential buildings energy use, specific measures W111 be recommended and

. the estimated impacts will be qualitative.)

The Phase 2 and 3 calculators W111 include several other features including:

e Track site traffic and use as well as query users to further improve the site (to be

developed by Next Ten) ,

o An option to save user information — allowmg users to revisit the site without having to
re-key information (data to be stored on BIE server in Phase 2)

° An option to send periodic emails/links to keep users informed, and promote further

GHG reduction behaviors, i.e., promoting references to the calculator in newspapers,
~ local new letters, etc. (to be developed by Next Ten) '

e Provide repeat visitors to the calculator with a plot that tracks their progress at reducing
GHG emissions over time (Log in developed in Phase 2, dynam1c chart to be developed
‘in Phase 3)

° Track self- reported actions taken by users for an estlmate of the annual reduotlons of

GHGs (by region and user type) that the calculator has facilitated possibly via periodic
user queries. For example, interested users could receive a follow-up questionnaire on the -
recommendations that they acted on as well as any barriers from acting on others. (the
scenario building feature in Phase 2 will allow users to set targets based on

‘ _reeommendatiohs. The Phase 3 version will allow users to track their progress).
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o Prov1de information for businesses and schools to understand where they stand relative to
o ‘comparable business as well as the opportumtres for emlss1on reductlons and cost savings
(Phase 3) :
e - Trip planning comparator — using different modes of travel (a snnple version to be

~developed in Phase 2, with more advanced features in Phase 3).

4. Project Tasks and Activities

Phase 1

BIE will launch a national version of its Lifecycle Climate Footprint Calculator -aiong with a coordinated
launch of the Cool California Calculator on F ebruary 19, 2008. This tool will generate default carbon

- footprints based on the location (US State or major metropolitan area), number of people in the

household and income of users. The model then selects the appropnate level of .

consumer expendltures local energy mix from power prov1ders and local prlces The tool compares

‘users’ results to a similar reference group (based on city, household size and income), and typrcal
California, US and global households. :

The calculator includes:
. 1) Transportation _ ‘
a. Motor vehicles: fuel (direct and life cycle) manufacturlng, and services. (separate
advanced module for yr/make/model) -
b. Air transportation: (select total miles, or number of short, medium, long or extended trrps )
- separate advanced module for airport to airport distance) B
c. Public transportation: # of miles traveled. (data is calculated for multiple modes, but i is
currently not integrated into the tool in order to reduce clutter, save users time, and
reduce the total file size). : :
2) Housmg
a. Electricity SRS ‘
b. Natural Gas - -~ I T e
c. Other fuels (e.g., propane, gasohne for generators) ' ‘
.d. Water and sewage
e. Construction & maintenance
- 3) Food
"~ 4) Goods & Services .
5) Total emissions for the above activities .
6) Non-residential bmldmgs (not included) -

ARB/UCB
Agreement No. 07-344 .
. EXHIBIT A, ATTACHMENT 1 -~
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* Emissions factors are based on a vaﬁ'ety of publicly available sources 'including Egrid® for household

energy, GREET* for indirect emissions from fossil fuels and EIO-LCA>® for consumer food, goods and
services. Other sources of data will be explored in Phase 2 and 3 including LCA of transportation fuels
(work being conducted by Sperling and Farrell (PIs) for California’s Low Carbon Fuel Standard),

California-specific product-level data (being conducted by Horvath (PT) for ARB proposal), emissions
data provided by Next Ten at the zip code level, and other sources. ‘ '

The calculator empioys a Flash interface, enabled by the software tool Chrystal Xcelsius. Versions 6f -

~ this tool can be easily embedded in websites as .swf objects.

The goal of phase one is to launch a fully functibning Cool Califofnia Carbon Footprint Calculator with

' the above-mentioned functionality by February 19, 2008. To facilitate this process, the Working Group
is assisting in the development of this tool by providing the following: : '

1) The development and dissemination of an online survey inviting individuals to evaluate the
three (ARB, BIE, LBNL) existing calculators. Feedback from this survey has been tabulated and
has been invaluable in the construction of the current calculator. : ’ ,

2) ARB has sent BIE a full copy of its online calculator, as well as supporting materials. BIE has
incorporated data from home energy (power providers) and air transportation (airport-to-airport
calculator and short, medium and long-haul flights). '

Next Ten has provided design guidelines for the Phase 1 calculator, and BIE is working to implement
these suggestions. It is anticipated that Next Ten will host the site at http:/coolcalifornia.org and provide
links to useful resources, including the Home Energy Saver calculator, which will be incorporated in

" Phase 2 and 3. ARB has agreed to provide a Spanish translation for the calculator, and BIE will develop

a separate tool in Spanish. A mockup of the Cool California Calculator is provided in Figures 1 & 2. - '

3 US EPA. Emissions and Generation ResOUrce_Integrated Database. http://www.epa.gov/c1eanenergy/egrid/indeic.htin '

. ~* Argonne National Laboratory. The Greenhouse. Gases, Regulated Emissions, and Energy Use in Transportation

(GREET) Model. http://www.transportation.anl.gov/ software/GREET/

> Carnegie Mellon University. Economic Input-Output Life Cycle Assessment. hitp://www.eiolca.net/ _ -

$ BIE’s LEAPS model adjusts sector-level emission factors in 1997 producer dollars given by EIO-LCA to product category-
Jevel emission factors in 2007 consumer dollars. - L o ; ‘ S S



introduction

Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis
nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat.

Where do you live?

{-Seled

How many people are In your household?

éﬁ@ [-Selec , S

% What is your gross annual incbme?
) {"Se.lec

e S e -

' Figure 1. Mockup introduction page of the Cool California Households Calculator
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Summary,

i Your CarbonFootprmt 37 tCOZe i

wtataic tons §

You emit 500% of the global average
You emit £00% of the US averaga
You emit 100% of similar US households

World > Simitar US
3 ‘Ave jusenold

#direct Windirect

" Figure 2. Mockup of summary page of the Cool California Households Calculator “ e I

Phase 2

The current proposal will turn the Phase 1 calculator into a more comprehensive, robust, localized, and - -
user-friendly database-driven tool. The calculator will estimate the potential greenhouse gas emissions -
reductions from everyday activities, as well as the expected GHG savings and cost for recommended

‘mitigation strategies. These recommendations will be prioritized based on the specific climate footprints



 the data right.
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of users. As an advanced feature for homes, the calculator will 11nk to pre-generated sessions of the '

Home Energy Saver tool. Users will be able to either print the results page (and possibly consumer

 choices and/or recommendatlons as Well) and/or save info to a central database for tetrieval at a later

date.

| Ih addition i:o the househbld calculator, BIE will develop a Cool California Busiriesse‘s tool that allows

for rapid assessment of direct, indirect and life cycle (LCA) emissions from energy, transportation and
procurement (construction and inputs to production). As an advanced feature, this tool will mtegrate o
LBNL’S EnergyIQ Web services tool for workplac energy used in non—res1dent1al bulldlngs Based on

identified end—user needs and budget BIE will either mcorporate EnergyIQ as-is or develop a new,

abbrev1ated user mterface using the web service.

The calculator(s) Wlll have a user—fnendly graphlcal user mterface (GUI) that links to a centralized
MySQL database, which will be managed by BIE. Each of these tools will be embedded in a website.
that will be designed and maintained by Next Ten, with input from the Air Resources Board and the
Workmg Group. The web51te will prov1de links to local resources. o

Tdsk 1: Improve the modeling .

Actzvzty 1: Develop a robust model of California greenhouse gas emissions from consumptzon

Currenﬂy, the Cool Cahforma Calculator provides a life cycle chmate footprint of 28 U.S. cities, the
national average and four major regions: West, Northeast, South and Midwest. These models are based

- on about 50 individual consumption choices for residents of those areas (from the Consumer

Expenditures Survey), local price information, and loeal energy mix (at the state level). These local

“'models represent the carbon footprints of local regions from a consumption perspective. These

assessments count greenhouse gas emissions regardless of where they occur (e.g. emissions embodied in -

goods and food may occur far away from the point of consumption) and are therefore not comparableto

inventories based on production. Comparing the production and consumption footprints of a region will
allow for new ways of thinking about greenhouse gas responsibility. Because income is highly
correlated with emissions, it may be likely that high income areas will have higher footprints on a
consumption perspective, and poorer and industrial areas will have higher footpnnts from the production
perspective. Due to the intellectual and policy 1mp11cat10ns of these assessments it is importance to get

Developing a robust model for the California average is particularly important for this project, since the '

“consumption carbon footprint” of California may become a new policy instrument. This model will
allow the Air Resources Board to track and compare the greenhouse gas emissions in the state from both -

- the production (supply) and consumption (demand) perspectives. For example, California’s official .

7 The initial version of the LBNL AOB System will not produce quantitative carbon reductions, cost, or payback scenarios. -
 Future versions may include this functionality, but the initial version will provide qualitative md1cat10ns of the impacts of the .
hkely relevance, impact, and cost-effectlveness of vanous 1mprovements to the facility. : .
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Greenhouse Gas. Inventory counts all emissions from manufacturmg and agnculture within the state,
regardless of where these goods are purchased. The Cool California calculator will estimate emissions
based on consumption of California households, regardless of where supply chain emissions actually
occur. The results may be dramatically different. For example Weber and Matthews (2007) use a multi-
regional input-output model to calculate that emissions from imports account for 13-30% of total US'
emissions, largely due to outsourcmg of manufactured goods to China and other countries with higher

~greenhouse gas intensity. .

- A similar state- level environmental impact inventory based on consumption was conducted by Morris -

(et al. 2007) for the State of Washington at the request of the Washington State Department of Ecology.

" This Consumer Environmental Index uses an approach which is consistent with the Life cycle Climate
Footprint Calculator, but includes criteria air pollutions and toxic waste and weights each of these

- impacts to create an environmental 1ndex that can be tracked over time. The Cool California Calculator
~ could eventually be modified to include an environmental footprint (as apposed to a sunple carbon

footprint) assessment including these other emission factors. The weighting of emission factors is
necessarily subjective, and many approaches are possible (as outlined 1 in Morris, et al 2007) Matthews
(1999) suggests weighting impacts based on‘a mitigation

(offset) cost of GHGs and a health-related external cost for criteria air pollutlon Tox1c waste could be

 further evaluated based on health-related and mitigation (cleanup) costs. Such an analysis would

provide an assessment of the external cost of California consumption. A future proj ject that combmes
this assessment with work being conducted by Horvath (PI) to develop an input-output model of
California, could determine which impacts occur within California, and which occur elsewhere.

Activity 2: Localization of the Calculator to zip code level

The Phase 2 calculator will localize our model from the regional and metropolitan areas (San Francisco
Bay Area, San Diego and Los Angeles) down to the zip code level in California based on income data in

- those regions and individual scaling factors for each consumer item in the calculator. For some items
. income does not correlate well to consumption. In economics “non-normal goods” are those for which

consumption decreases as consumption increases (hamburger and pubhc transportation —excepting air
travel- are good examples). We will use regional and city- data as prox1es for distribution of consumption
at the state level and scale emissions based on local income data’. We will also, to the extent possible,
use actual consumption data at the local level (e.g. public transportation data, or data currently being
collected by Next Ten at the zip code level). Finally, we will develop un1que algorithms that combine
consumption and income data at the Iocal’ level for each consumer item in the model

The Phase 1 version of the calculator will allow users to select one of 6 power providers The zip code -
version in Phase 2 will automatically pre-select all possible power providers in that zip code (in some
cases, e.g., in Los Angeles there are more than one prov1der) We W111 seek to 1ncorporate addltlonal

8 http://www.arb.ca.gov/ cc/mventory/data/data htm -

*? Regional consummption data will be used for the populatlon of Cahfomla not mcluded in metropohtan areas ina snmlar
approach to Morris, 2007 ' - '
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-features of power providers that further mod1fy emissions as advanced options (e. g being a member or

PG&E’s Climate Smart program, or selecting SMUD’s green supply program). We will prov1de a link to
each utility’s website for users to log in to retrieve information from their bills. :

Actzvzly 3. Create detailed drill- down feature for household transportation, food, goods and services

- The Transportat1on module in Phase 2 w111 have several advanced (“dr1ll down”) features, 1nclud1ng

‘Select number of vehicles

Select year, make and model of vehicles (already under development)

Add off-road or recreational vehicles

Airport to airport distance calculator (already under development) :

Public transportation features (heavy rail, light rail, subway, intercity and 1nterc1ty bus)

Trip planning feature that allows users to select a distance and calculate emissions based on
different modes of transport : '

9\91:“9’!\’2"

" The calculator will also offer advanced drill-down features for food goods and services. BIE’s “LEAPS”

model (Jones, Kammen, Horvath 2007) contains 1,100 categories of food goods and services, arranged
in 4 levels of hierarchy. These data are based on input-output life cycle assessment (EIO-LCA, 2007), -
but modified to the product category level. We will create the capacity for users to drill down to the
product level (e.g., oranges, laptops, t-shirts) based on this modeling effort. :

Task 2: Develop and integrate “things you can do” to reduce your climate footprint -

The Working Group’s survey demonstrates that one of the functions that people most want from a
carbon footprint calculator is advice on how to reduce emissions. In short, people want an action- -
oriented tool. Typically this is done by simply directly people to lists of “things you can do” to reduce

- your footprint. These lists are frequently commonsensical (e.g. use less water) without a rigorous

method for comparing the relative greenhouse gas and economic contribution of each action. »
Furthermore, these recommended actions are generally not tied to specific consumption choices entered
in the model. An exception to this rule is the Home Energy Saver calculator, which creates a unique ‘
emission profile for each user and determines which home energy saving activities will save the most ‘
energy, greenhouse gas emissions and money. The EnergylQ methodology will provide speciﬁc' '
recommendations with qualitative indications of savings and cost-effectiveness. Future versions of

EnergyIQ may provide quantified savings of the sort generated by Home Energy Saver.

Mitigation strategies (recommendations) will not be completed du.ring Phase 2. Each one of these
recommendations is itself a research project, some of which will be easier to conduct than others. Durmg e,
Phase 2 the research team will use collect and evaluate available resources to determine which '
recommendations can be made. Other important recommendations that will require additional research

will be tabled for Phase 3.

Activity 1 build the “things you can do” model for all consumption categories
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Like the HES, the Cool Cahforma Calculator will provide users with recommended carbon reduction
strategies based on actual consumer choices entered in the calculator. Information will be providedin
terms of greenhouse gases saved and the financial cost of each action, in addition to comparative metrics
such as cost of carbon conserved, or payback time, where appropriate. To accomplish this we will
develop a model comparing the relative contribution of a long list of typical recommendations (BIE has

~ collected over 100 of these suggestions from other lists already) from a life cycle perspective. For
example purchasmg energy efficient appliance will also incorporate an estimate of energy required to

- make the appliance. In such cases, it may be more efficient to continue using an appliance with a higher -
- energy load than throwing it out and purchasing a new one. If, on the other hand, the home owner is
seeking a new appliance, purchasing the Energy Star appliance will save money and energy over time.
This can only be determined from a life cycle perspective.

Activity 2: Incorporate recommendations into the calculator

Recommendations will move up or down on a list depending on the particular choices of the household.
During the Phase 2 calculator we will select 10-20 of the most common action items and these will -
move up or down on the list of recommended actions based on the relative contribution of consumer

~ choices. During Phase 3 we will develop additional capability to drill down and to further customize
~consumer choices. - :

Activity 3: provide users wiz‘h roadmap to foZlowing recommendations

Additionally, we Wlll work with the Air Resources Board and others in the Working Group to provide
recommendations on how to proceed with implementing the strategy (e.g., where to acquire the
‘technologies, comparisons of the attributes of various technologies, and incentives provided by various
organizations). We will attempt to localize this information to the extent possible.

Activity 4. Access pre-generatea’ reports from Home Energy Saver
During this phase, the conversion ofHHome Energy Saver to a “web service” will be 1n1t1ated but will not
~ be completed to the point that it can be fully integrated into Cool California Calculator; however, BIE
will be able to integrate output from a finite set of HES runs as defaults. We will create a database of -
saved reports that can be linked to directly from the calculator. For example, a four person household
living in Davis earning $110,000 using the Cool California calculator has an estimated living space of
2,200 square feet. Entering zip code, square feet of house and number of household members (2
children, 2 adults) in HES returns the following report:

http://hes3.1bl. gov/hes/status.taf?f=Calc&session 1d~1006053&path—Key

Running these scenarios for all possible combinations of climate zones, house sizes and number of
household members would truly be a laborious task. BIE will work with LBNL to determine which of
these factors contributes most to emissions and will select some reasonable number of default reports to
run (on the order of one hundred). It will not be possible to link users d1rect1y to the HES tool to view

. their specific information in detail, since logging in to a pre-existing session would allow users to make
" modifications to the session, and thus change the profile, which would affect future users. For example
the above session can be modlfied by 31mp1y entenng the session number 1006053 on the home page of
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HES. We will therefore mcorporate the recommendations, GHG savings and financial information

directly into the Cool California Calculator for each of the scenarios run. Another advantage of

incorporating HES results into the household calculator database is we can add an additional calculation

for expected life cycle costs for manufacturing the equipment purchased to provide the HES
recommendations (e.g., greenhouse gases required to manufacture appliances). We will also provide a
promment link to the Home Energy Saver tool. The Phase 3 calculator will incorporate HES directly asa -

- web services tool, contingent on supplemental funding. The work performed in Phase 2 will allow for ,
the preparation of an accurate budget and schedule for completing the web service and fully integrating -
it into the CoolCahfornla tool under Phase 3. : o

| "Note BIE and LBL wﬂl subcontract to BlgHead Technology for the pro gramming work for Tasks 1 and R

2. See budget, budget Justlﬁcatlon, and attached scope of work

Task 3: Build a separate business tool for rapid Scope 2 & 3 greenhouse gas accounting

Several tools are already available for businesses to evaluate their carbon footprints using standard
reporting protocols. In California, the California Climate Action Registry’s “Carrot” software provides a
robust and secure platform for businesses to calculate and register their scope 1 & 2 emissions. Scope 1
(direct) emissions result from burning fuel directly, e.g., in boilers or on-site generators. Scope 2. -
(1nd1rect ") emissions result from the consumption of energy (electricity and natural gas). Scope 3
emissions are considered voluntary for reportlng purposes and include emissions from vehicle fleet, air
travel and procurement (life cycle). Scope 3 emissions are covered in the proposed Cool California
calculator for households, but no single tool is available for busmesses to track all scope 1,2 & 3
emissions.

We propose the development of a comprehensive and user-fnendly tool to be bu11t with the 1ntended

‘goals of:

1) leading more businésses and orgamzatrons down the path of registering their GHG emissions
with CCAR, and
2) encouraging busmesses to track a wider spectrum of emissions

During Phase 2 we will build a simple Cool California Busmesses tool (w1th the energy component -

‘based on EnergylQ) designed to allow organizations to estimate their full climate footprints in less than

an hour. This user-friendly tool will give businesses a quick assessment of their climate impact, educate
them on the differences between required and voluntary reporting, and direct them to CCAR for official

- reporting purposes. The Cool California Businesses tool will offer organizations a user-fnendly (perhaps

even fun) and anonymous way to estlmate greenhouse gases from all operatmns

| The Business tool will follow a similar framework to the household calculator in that all emissions. from

consumption will be counted. UC Berkeley is, to o_ur knowledge the first University, and one of the first

" Agreement No. 07-344



ARB/UCB
: Agreement No. 07-344
EXHIBIT A, ATTACHMENT 1
Page 15 of 40
major institutions'’, to track its emissions on a life cycle basis (Figure 3). As part of the 2006

greenhouse gas inventory analysis, Jones (2007) uses Economic Input-Output Life Cycle Assessment

- (EIO-LCA) to show that the total campus carbon footprint increases from 210,000 metric tons to
-~500,000 tons when considered on a life cycle basis. The embodied emissions in construction materials

and processes resulted in 90,000 ton of CO2e, more than the impact of electricity and natural gas
combined. UC Berkeley also estimated emissions from its campus fleet, student, staff and faculty
commute and air travel, using similar method as the BIE household calculator. It is important that this
information be clearly distinguished as voluntary reporting, as upstream emissions will only be estimates '
and will be double counted if suppliers, or suppliers to suppliers, also count emissions. UC Berkeley, for
example, chose not to register the full climate footprint with CCAR but uses the footprint for 1nternal
purposes and has posted the results prominently on the GHG 1nventory website.

U.C. Berkeley Climate Foot;ﬁrint - 2006
“direct” = 210,000 tCO,¢ ; "lifecycle™ = 290,000 tCO.e

100%

250,000

80%

o lifecycle
B direct ¢

. 200,000

150,000

100,000

50,000

Energy Buildings Procurement Transportation

_Figure 3. Climate footprint of UC Berkeley, 2006

Functional Specification:

10 The State of W ashingtoﬁ has céiculated its climate footprinf as_ part of the ’Con‘sume’r' Environmental Index (Morris, 2007)
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Introduction

Lorem ipsum dolor sit émet, consectetur adipisicing elit, sed do eiusmod tempor
Incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, uls
nostrud exercitation ullamco laboris nisi ut aiiquip ex ea commodo consequat.

What type of organin’tion are you"
( ‘Sefect-

How many employees do you have?

T

& Hdirect Hindirect
o
8248 More Info

The Cool California BusinesSes Calculator will have 5 areas:

D

2)

3)

Introduction. Explains the purpose of the tool and asks users for basic company information
including the type of business'’, the number of employees and the gross annual revenues. Users
seeking to report emissions w111 be directed to CCAR.

‘Energy. Companies can select their power provider and enter energy consumption data from

their bills. Users wishing to enter Scope 1 emissions will be directed to CCAR.
Advanced‘ feature: EnergylQ (see below) for building efficiency

Transportation. Includes vehicles, air flights and public transportation. 1) Transportation: users

- record separate answers for company fleet-and employee commute. Users can‘select the numbet*

of vehicles (opens appropriate number of forms) and can select vehicle type (yr/make/model) for
each if car or truck, and vehicle type for heavy vehicles; fuel type (data consistent with low
carbon fuel standards methodology), number of miles traveled and miles per gallon. 2) Air

‘travel. Users add number of flights. Global airport selector (same as household calculator)

estimates miles per flight. Users can select number of stops (refines estimates based on number ‘
of take -0ffs); 3) Public transportauon users select mode of transport and number of miles. .

" 1 These will 'b¢ the same as in the CCAR Carrot tool.

B A et
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4) Procurement. Input-output life cycle assessment (I-O LCA) provides emission factors (grams of
pollution for dollar of output) based on sector-level data. Similar to the household calculator, this
tool will allow users to estimate emissions from major expenditures (metals, chemicals, wood
products parts, construction, office equipment, food, etc.) for a rapid assessment of life cycle -
emissions from procurement and construction.

~ 5) Summary. Results will be compared to similar organizations in total and compared to all
~ organizations based on emissions per dollar of revenue and emissions per employee (using "
medians, not means, will be used to minimize the effect of outliers from potential misuse of the.
tool). Users ‘will have the ability to store and pnnt results. : -

Activity 1: Data Analy&isfor the Cbol California Busfnesses tool

Much of the data required for the business tool will be the same as for the household calculator. Energy

will be identical to the household calculator, with the exception of prices of energy (users will be
recommended to enter electricity and fuel for this tool) and. the 1ntegrat10n of EnergylQ (Act1v1ty 3).

. .Transportauon will be identical.

Procurement will require a separate modelmg exercise since many goods purchased by busmesses are

~ intermediate goods, rather than consumer items as in the household tool. Emissions for mtermed1ate

goods can be estimated usmg Economic Input Output LCA. New categonzat1ons of emissions’ may be
required. S :

Respon51b1l1t1es Data analy51s will be conducted by a graduate student researcher (100% during
summer, 50% during school year), under BIE supervision. This researcher will also be respons1ble for
activity 1 (data analysis) for the household calculator. Data analys1s will be conducted in Excel.

\Actzvzty 2. Develop Web archzz‘ecz‘ure and znz‘erface

BIE and LBL will subcontract to BigHead Technology for the programming work for Task 3. See -

budget, budget justification, and attached scope of work.

P

Activity 3: Integrate EnergylQ Wéb Seryices Tool as Advanced Feature

LBNL’s non-residential energy and carbon benchmarklng tool, EnergyIQ will become available to the
public during the course of Phase 2. Like Home Energy Saver, the user interface may be more detailed
than desired by the target audience for the CARB tool. EnergylQ will be a database and web service that
will enable those at NextTen or elswhereprogrammmg the overall CARB tool to develop a s1mpl1ﬁed '
user interface. The web service makes the data and methods used in EnergylQ available to other
websites, with complete flexibility in terms of detail and user interface. This underlying functionality is

' called the LBNL Act1on-0r1ented Benchmarkmg System (“AOB System”) In its current form, the -



Agreement No. 07-344 .
EXHIBITA ATTACHMENT 1
Page 18 of 40 -

' AOB System prov1des quantltatlve baseline emissions (footprmt) and qualitative recommendations -
(“Actions”) for reducing emissions. The AOB System currently contains extensive California data for
- about 2800 buildings, but no national data. In Phase 2, LBNL will add data from the national
" Commercial Bu11d1ngs Energy Consumption Survey to enable the AOB System to provide national

benchmarking comparisons. LBNL will also assist CARB in using the AOB System to establish a highly
simplified carbon calculator for businesses (either integral with the “consumer” interface, or separate, as
desired by CARB). To provide the US-average reference points (as done elsewhere in the
CoolCahforma site), LBNL Wlll add nat10na1 CBECS data to the EnergyIQ tool.

‘ Respons1b111t1es The Working Group will be respons1ble for determining which elements of EnergyIQ it |

seeks to integrate into the Cool California Businesses calculator. BIE will then develop a functional
specification for thistool. A subcontractor will be respon31ble for connecting the Busmesses calculator o
to EnergylQ. ' : :

| Phase 3:

The primary tasks during Phase three will be to:

1) Improve and expand the modehng of the household calculator

2) Turn the database into a web services tool allowing other states or c1t1es to create their own
unique calculators :

3) Complete and 1ntegrate Home Energy Saver web services funct1onahty

4) Create an advanced version of the busmesses tool for all life cycle emissions
5) Create resources and outreach materials for dlfferent Cahforma user groups

- Task 1. Improve and expand the modeling of the household calculator

Activity 1. Improye existing modeling

The primary modeling for the household calculator is expected to be completed during Phase 2;
however, there may be additional features that will need improvement. One of the aspects that we can.
anticipate that will need additional work is the mitigation strategies. Areas that are deemed important for

~ further research during Phase 2 will be undertaken in Phase 3. Each of these will be a mini research

e =project. For example; it may be determined that buying local and buying organic are‘areas that hold

promise as mitigation strategies, but the research in these areas may not be sufficient to make reasonable

% - assumptions. This would be a prime target for research during this phase. The areas that we explore

further during this phase will be documented in reports that can be prov1ded on the website as addltlonal

- supporting information and Workmg papers

| Actzvzty,Z. _Add criteria air poZZutanz‘sﬂ

~ ARB/UCB
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Air pollution is a primary concern for the California Air Resources Board and a serious threat to human
- and ecological health in California, particularly in the Central Valley, near power plants and in heavily
- trafficked areas throughout the state. All of the primary data sources used in the Household calculator

(Egrid, GREET, EIO-LCA) include criteria air pollution (CO, SO, NOy, PM). ARB would work with

the PI to arrive at the applicable emission factors. These will then be applied to each consumption

category and totaled on the results page.

Task 2. Turn calculator database into a web services tool

It is expected that other US states or cities will want their own versions of the improved carbon footprint:
calculator. BIE is already working with a major NGO and the City of Berkeley to test the first of such
tools. It is envisioned that cities and states that develop their own versions of the tool will be in some .
way be linked to the California tool. All of these tools will be able to access a centrally updated
(MySQL) database that is mamtamed by BIE.

Activity 1. Subcontract work to programmer/web developer

BigHead Technology will be hired as a subcontractor (see budget, budget ]ustrﬁcatron and attached
scope of work) to convert the household calculator into a fully functioning web services tool. This tool
will allow organizations to create their own versions of the calculator by accessing the database directly,
or by modifying a template user interface. Cool California Working Group also seeks to have the
capability to track statewide reductions made through individual and business commitments. Users that
develop their own tools will need to develop their own website on their own server, adding any desired
functionality (e.g. storage of user results). The Cool California site will also want to have data storage

capability. This can developed elther on the Next Ten server or on the BIE mamtamed Server. A

programming and design firm will be contracted to build this web services functionality. This will 11ke1y -
‘be the same firm that develops the Phase 2 tool. Finding a firm with both programming design skill we

be crucial to the success of this project. Care should be taken to research a number of competing
companies to choose a group that has the right set of skills, is easy to work with, and with a strong track
record of building similar tools. These teams should be interviewed directly by at least one member of
ARB, BIE and Next Ten. :

Activity 2. Develop z‘echm’cal gufdelines

BIE will work with the web development team to develop techmcal guidelines for cities or states

, _,,:w1sh1ng to create their own versions of the calculator.

Task 3. Integrate Home Energy Saver web serv1ces flmctlonahty

Activity 1. LBNL to build inﬁastructure ‘

LBNL will be respons1b1e for buﬂdmg the web-service 1nfrastructure associated with the Home Energy
Saver website in collaboration with its programmmg subcontractor, BigHead Technology See budget,

‘budget justification and attached scope work.
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Activity 2. Designating elements for inclusion of HES functionality in new user interface.

The Working Group will have the joint responsibility of designating the elements of HES to be included _ '

in the Cool California Household tool. The HES will be an advanced feature so we can assume that
users that access this tool are serious about making changes to their homes and are looking for energy
and money saving advice. The CoolCalifornia implementation of the web service should be built such
that users can drill down to get increasingly more detailed information, similar to the existing HES

calculator. Results from these queries will be pushed directly to the Cool California Calculator creatmg a

seamless users expenence The design of the user interface itself will be led by NextTen.

BIE will subcontract to B1gHead Technology to bu11d the web-service infrastructure for the

CoolCalifornia tools and to link the Home Energy Saver tool to the Cool California household tool See |

budget budget Just1ﬁcat10n and attached scope work.

Task 4. Create an advanced versiou of the Cool California Businesses tooi '

Businesses have different opportunities and limitations to reduce greenhouse gases than home owners.
For example, reducing consumption of inputs to production or encouraging employees to adopt
vegetarian diets are typically not options for most businesses. A set of recommendauons W111 need to be
developed, mcorporatmg feedback from busmesses : :

- Itis important to anticipate the market barriers that currently. prevent businesses from adopting energy
efficiency measures. Information is not the only barrier. There are also, mixed incentives (e.g. whena

different department pays the _energy bill), prioritization (managers have other priorities), lack of -
technical expertise to carry out efficiency measures, access to credit, transaction costs and others
barriers. There are also a number of things businesses can do that are not cost-effective in strictly

financial terms but may be attractive for marketing, employee moral, productivity or other purposes. In - .

addition to calculating the impact of mitigation strateg1es it is important to also provide links to
additional information and 1ncent1ves to reduce emissions.

Activity 1. Model recommendations Jor different major sectors

During Phase 3 the tool will offer businesses the ability to drill down deeper for each category of
emissions, including EnergylQ for buildings, Input-Output LCA for life cycle emissions, an advanced

transportation tool and Carrot software reporting protocols for scope 1 and 2 emissions. This tool may :

w - wdDCOFpOTate the ab111ty to export data directly to.CCAR. - P g o iz

: ‘Actzvzly 2. Incorporate advanced ﬁmctzonalzty into calculator

The actual 1ntegrat10n of EnergyIQ and other Web services funct10na11ty will be conducted by the same -

"subcontractor developmg other aspects of the Cool California calculator tools

Task 5. Bu11d resource_s for dlffer_ent user ,groups ce

o yoremsiven
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Activity 1. Collect resources for local businesses o ‘

- The'Working Group will be responsible for collectlng a wide variety of resource that can be useful for

households, businesses and other organizations. These resources will be provided on the main Cool
California Portal, with individual links on the calculator itself for each item.

| Actzvzly 2 Buzld how fo manuals and educatzonal mal‘erzals for dszerent user groups

The household calculator will be sufficiently user-friendly that it will be applicable to a wide range of
user groups, including different age groups. However, the way the tool is used will vary depending on
the user. Elementary school students will obviously have a diffetent expenence using the tool than

~ college students. Because the Phase 3 calculator will be a web services version, other users could

conceivably create versions for different age groups.

Finally, it will be necessary to develop an overall users'manual, tfaining guides, on—liné help, and
documentation as well as a manual for future managers of the site to keep the model up-to-date.

5. Timeline and Deliverables ..

Timeline of Tasks and Activitié's for Phase 2: To be launched May 2008

Aug | - -Primary

Tasks s May | Jun | Jul Researcher

| Task 1: Improve the modeling

Activity 1: Develop a robust model of California |12 & ‘ Jones
greenhouse gas emissions from consumption | :

" Activity 2: Localization of the Calculator to zip | - Jones T
7 code level L
Activity 3. Create detailed drill-down feature for | g . Jones

household food, goods and services

| Task 2: Develop and integrate.“things you can, do
'| to reduce your climate footprint

Summer
GSR1.

Activity 1. build the “things you cdrz do” model for

- all consumption categories



Acrzvzty 2: Incorporaz‘e recommendaz‘zons into the
calculator

Actzvzty 3: provzde users with roadmap to -
following recommendations

Activity 4. Access pre-generated reports Sfrom
Home Energy Saver |

Task 3: Build a separate business tool for rapid

Scope 2 & 3 greenhouse gas accounting

Activity 1: Data Analyszs for the Cool California
Businesses tool |

Activity 2. Develop Web services architecture and |
interface

Activity 3: Integrate EnergylQ Web Services Tool
as Advanced Feature [may extend into Phase 3] |;

'BIE will be responsible for ensurmg a final product is available for beta testing on August 15 2008
This will allow for 3 weeks of testing and refining by the working group, BIE and its subcontractors

R RS o

| Consultant

Summer
GSR1

Summer
GSR1

Summer
GSR2

Consultant

LBNL/Con
sultant/
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before an early September launch. ARB will provide a Spanish transla’uon of the final product and BIE

will develop a separate 1nterface in Spanish.

Tasks and Timeline for Phase 3:

Tasks S0 | ND | sF | WA | MI[FA SO ND .Rese:;lsxjch'el'.

Task 1. Improve and expand the modeling of the
household calculator

I . o - Jones/GS
Activity 1. Improve existing modeling R
Activity 2. Add criteria air pollutants Jones/GS
Task 2. Tumn calculator database into a web services
tool .
Activity 1. Subcontracz‘ work to programmer/web Consulta |

nt ‘

developer = - _ .

Activity 2. Develop technical guidéﬁnes

Task 3. Inte,qrate Home Energy Saver web. services

Jones/ GS}
R
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functionality _
Activity 1. LBNL to build infrastructure _LBNL
| Activity 2. Designating elements for inclusion of Working

HES functionality in new user interface Group
Task 4. Create an advanced version of the Cool

California Businesses tool

Activity 1. Model recommendatzons for different Jones/GS
major sectors R
Activity 2. Incorporate advanced ﬁmctzonalzty into Jones/GS
calculator - R =
Task 5. Build resources for different user groups ' S
Activity 1. Collect resources for local businesses Working.
e - : Group
Activity 2. Build how to manuals and educational | Jones/GS
materials for different user groups 1 R

" Phase 3 Calculator to be improved incrementally over time: As individual pieces are built (e.g. advanced
business tools) these can be launched independently at any time throughout the contract period. A final
- product will be available for beta testing by August 1, 2009, for one month of beta testing before the
official launch of the calculator. ARB will provide a Spamsh translation of the final product and BIE
will develop a separate interface in Spa.msh

6. Management"an_d Personnel

" The research team has the skills, experience, and comrmtment needed to successfully complete the
research tasks outlined herein.

Daniel M. Kammen is the Class of 1935 Dzstznguzshed Professor of Energy at the University of ,

- @alifornia, Berkeley, where he holds-appointments-in the Energy and Resources-Group, the Goldman' - i o
School of Public Policy, and the department of Nuclear Engineering. After postdoctoral work at Caltech

and Harvard, Kammen was professor and Chair of the Science, Technology and Environmental Policy at’

" Princeton University, before moving to Berkeley.- He is the founding director of the Renewable and
Appropriate Energy Laboratory (RAEL) and Co-Director of the Berkeley Institute of the Environment ‘
(http://bie.berkeley.edu). He has published five books, over 180 journal articles and 30 research reports. -

- He serves on the board of The Utility Reform Network, the National Advisory Board of the Union of

Concermned Scientists, on the Technical Review Board of the Global Environment Fac1l1ty, and i isa
Permanent Fellow of the African Academy of Sciences. The focus of his work is on the 501ence and
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: pol1cy of clean, renewable energy systems energy efficiency, the role of energy in national energy

policy, 1ntemat1onal climate debates, and the use and impacts of energy sources and technologies on

o development particularly in Africa and Latin America.

- Christopher M. Jones is Staff Research Associate with the Berkeley Institute of the Env1ronment Heis
creator of the initial Lifecycle Climate Footprint Calculator model used as the basis for tools to be

o developed through this project and is the primary researcher of the LEAPS model. Chris holds an M.S.
in Energy and Resources from UC Berkeley and an M.A.: in Latin Amencan Studies, also from UC
Berkeley.

Two Graduate Student Researchers (GSRs) will be employed dunng the course of this pI‘O] ject (two in. |
summer 2008 and one throughout the remainder of the project.
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: Appendix A

Estimation of GHGs for U.S. Households

Figure 2 shows our initial estimate (Jones, 2005) of greenhouse gas emissions related to spendmg
decisions of the typical U.S. household. Direct emissions are those for which households have direct -

E control, namely transportation and household energy, while indirect emissions are those embodied i in the .

various stages of the supply chain as measured by EIO-LCA, with modifications to reflect current

- prices, and emission factors for transport to market and retail stages.

Summary of GHG Emissions for Typical U.S. Household

Metric tons of CO2 equivalent gases

- .
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Figure 1. Summary of all major greenhouse gas emissions of the typical U.S. household.

One 1mportant initial lesson of our analysis is that every dollar spent has an impact on the climate.
Consumer expend1tures on food, clothmg and manufactured goods result in significant levels of
greenhouse gas emissions, on top of emissions from transportation and energy typically measured by
greenhouse gas accounting tools. Thus, if the money a household saves by reducing its energy bills is
subsequently spent on other — potentially also highly polluting — goods or services, the net reduction on
* household emissions may be relatively insignificant. A complete understanding of the life-cycle impacts
of purchasing decisions is therefore necessary to effectively evaluate the relevance of these decisions -
and to send the appropriate signals,, cl1mate CONSCious CONSUMETrs.
Our standardized methodology Wlll allow for comparison of the greenhouse gas and criteria pollutant
emissions of cities based on changes in local expenditures on the categories of expenditures tracked. The
consumer expenditures of the top 28 U.S. cities are updated annually by the Bureau of Labor Statistics
through its Consumer Expenchtures Survey allowing for annual accounting to be easily monitored. The
consumptive behavior of city residents (whether by choice or the limitations placed on them by
economic forces or city 1n;frasu:ucture) is reflected in this annual survey. Based on our initial assessment,
including local energy mixes, but not local prices, public transportation or building practices, we have .

R . FresEmn TR
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Figure 2. Greenhouse Gas Emissions of the top 28 Most Populous U.S. Cities

Efficiency Perspective (GHGs per dollar) Equity Perspective (GHG's per Household) Accounting Perspective (GHG's per City)

Rank [ .~ City. . | gCo2$ Rank |- City | TtCO2/HH Rank City | mtCO2 [%ofUS
1 SFO - 839 1 Tampa - - 421 1 |Anchorage 5,540,926 0.1%
2 Honolulu . - 872 2 Honolulu ’ 42.1 2 |Honolulu 11,503,535 0.2%
3 San Diego 879 3 . Milwaukee - 426 3 |[Tampa 37,858,363 0.7%
4  Seattle 896 4 Portland ‘ 42.7 4 |San Diego 43,156,757 0.8%|"
5 New York : 927 5 Baitimore : 428 . 5 [Portland - 43,966,698 0.8%
6 LA .. ) o 946 6 Pittsburgh - 445 6 |[Cincinnati 48,155,675 0.8%
7 Phoenix : 991 7 Atlanta - 46.1 7 |Kansas City : 49,432,456 0.9%
8 Boston 1,000 8 Phoenix ’ 46.2 8 |Pittsburgh N 49,685,895 0.9%| .
9 Milwaukee ’ 1,013 9 Boston 46.4 9 |Baltimore 53,035,877 0.9%
10 Detroit . 1,013 10 Miami - 47.0 10 |St. Louis 59,699,022 1.1%
11 Portland ©1,014 |- 11  SFO ) 471 11 [Cleveland . 60,513,694 1.1%
12 Chicago ) 1,042 12 Cleveland. - ) . 472 12" |Phoenix s . 61,968,084 1.1%
13 Minneapolis-St. Paul 1,048 13 Philadelphia ’ 47.3 13 |Denver : © 67,764,505 1.2%
14 Anchorage 1,056 {. 14 Detroit. ' 47.3 14 |Minneapolis-St. Paul . 73,808,915 -1.3%
15 Philadelphia 1,062 | 15 Seattle : . 474 15 |Seattle - ‘ 78,135,889 1.4%

Ave. U.S. cities 1,070 16 = San Diego ) L 474 16 |Atianta L 85,200,192 1.5%
. _U.S. Ave (all) 1,078 17  Cincinnati =~ - .. 478 17’ |Mitwaukee . 85,847,908 1.5%

16 Pittsburgh 1,085 18  New York 48.2 18  |Miami 87,208,471 1.5%|
17 Denver ~ 1,110 Ave. U.S. Cities - 49.5 19 |Detroit ; 95,296,609 1.7%
18 Dallas-Fort Worth 1,123 . U.S. Ave (ali)  49.8 20 |Houston 97,315,180 1.7%
19 Atlanta . 1,136 19 LA .. 48.8 21 |Philadelphia 115,343,770 2.0%
20 Baltimore 1,137 20 Chicago ; . 52.8] 22 |Dallas-Fort Worth 122,340,097 2.2%
21 Houston = 1,150 21 Denver : L 54.1 23 |Boston 122,379,586 2.2%
22 D.C. 1,162 22 Houston . 56563 24 |SFO : 124,050,278 2.2%
23 Cincinnati 1,178 23 Dallas-Fort Worth - - 56.5 25 |D.C. : 141,228,053 2.5%
24 Miami . 1,179 24  Anchorage : 56.5 26 [Chicago . 166,996,779 2.9%
25 St. Louis 1,217 25 St Louis . 58.2 - 27 LA 253,418,502 4.5%
26 Cleveland - 1,274 26 . Minneapolis-St. Pau '58.6 28 |New York 361,420,536 6.4%

.27 Tampa ¢ 1,287 27  Kansas City ) 60.8 top 28 cities 92,938,288 45.8%)|

28 Kansas City 1,313 28 D.C. 61.9 :

The data are displayed from three distinct perspectives: efficiency, equity and accounting. Cities may
-choose to favor one approach over another, and to make decisions based a particular approach, yet all
perspectives are important. Comparison of the equity and efficiency perspectives is particularly
instructive. Cities that have taken the strongest efforts to address climate change from an éfficiency
perspective, such as San Francisco or Seattle, may still have relatively high emissions on a per
household basis due to relatively high overall household expenditures. These cities may be shown to be
exporting pollution to. areas with high levels of industry and relatively low consumer spending.
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Appendix B. Greenhouse Gas Emissioné from Household Goods and Food
The following is an éxcerpr from anes,Kammen, Horvath (2007) -

A samplé of GHG emissions from the life cycle of a rénge of foods and consumet goods sold in the U.S. is shown

in Figure 2, and basic statistical results are provided in Table 2.

15.0 . -
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' clothing
_ & shoes —
10.0 - '
motoxyvehicle manufacturing
: 4 & part:
(appl/equ: > pa» s
(-]
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key
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fruit & veggies
snack & other
cereals & bakery
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L
O goods .
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5.0 4

gCoO2 equivalentl gProduct

. Ocom sweeteners
flour & mill products
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o - 500 l_ 1000 - 1500 2000 2500 3000 3500
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Figure 2. Cradle-to-consumer GHG emissions from consumer products, and specific food groups sold in
the United States. LEAPS provides cradle-to-consumer life cycle greenhouse gas emission factors for consumer
goods in terms of grams of carbon dioxide equivalents (CO.e) per dollar spent by consumers and gCO.e per of -
unit of product (typically the mass measured in g or kg). The area of circles represents total annual emissions for
. the typical U.S. household for each item. Goods are aggregated into five major categories for illustrative B
. purposes. e o Ll
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Table 1. Summary of results (gCOzels)
. Food  Goods Services Total

median 938 . 520 . 401 521
mean (weighted)* 1,018 489 390 524
mean . - 1,281 514 -~ 460 616
- standard deviation 981 - - 175 - 336 534
max 2,786 1,555 2,447 2,447
min ’ o 200 - 222 42 42

*weighted by consumer spending for each product-

Food production, distribution and retail requires, on average, about 1,000 gCOse for each dollar spent by

consumers, while household goods require about 500 gCOze /$. Thus, about every $1,000 consumers spend on

food releases about 1 ton of gCOze into the atmosphere and every $2, OOO spent on goods (motor veh1c1es

clothes, appliances, household supplies, toys, furmture etc.)-also results in about 1 ton of CO,. High emissions for -
food on a per dollar basis are at Jeast partly accounted for by the relatively inexpensive (and frequently

subsidized) price of food. Specifically, we calculated means of 1,01 8 gCOye/$ for food 489 gCOze/$ for .

- goods and 390 gCOqe /§ for servrces, weighted by consumer spendmg in each category of em1ss10ns

The standard deviation for consumer goods is relatlvely low (175) compared to food (981) and services

(336), signifying that value-added is highly correlated with GHG emissions from manufacturmg.

Con51der1ng emrssrons ona mass basis may be more mtu1t1ve partrcularly for food items where
substitution may be an opt1on For example every gram of beef releases nearly 10 times the amount of

greenhouse gases into the atmosphere as an equivalent amount of chicken. This estimate includes only - 3

- emissions related to energy consumption throughout the life cycle of meat production and distribution,

‘and not GHG 'impacts occurring during' land use change (e.g., forest clearing for pastures). Dairy iterns k'

also have high em1ss1ons per unit of product pointing to cows as the largest direct source of emissions

from food. Cereals, fruits and vegetables have conSIStently low emissions per gram of product

'_ .srgmfymg that a vegetanan diet could have significant greenhouse gas benefits, similar to other studies

(16,1 7) Household goods have higher emissions per gram of product -about 7 grams of COze compared '
to 4 grams of COqe for food— which can be expected smce not all food items require heavy energy

1nputs compared to manufactured goods

.

ARB/UCB
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Multlplymg these em1551on factors by consumer spendmg in each category produces over nine metric
tons of greenhouse gases for food, 7 tCO,e for goods and 5 tCOze for services for the typical U.S.

household per year Embodled emissions from food goods and services total 23 tCOze per year per

household, on average, not including emissions from household energy, transportation and housing

construction. This is equivalent to more than the annual average GHG emissions from four cars (18).

Our results are consistent, but generally higher than other previous.studies (3,19, 20) The difference

appears to be that our study uses Personal Consumption Expenditures, rather than the more typical

Consumer Expenditures (CE) published by the Bureau of Labor Statistics. A rebent BEA paper (21)
shows that aggregate consumer expendltures in the CES accounts for only 60% of consumer

expend1tures in the PCE. Since the PCE is created from the same benchmark input-output tables as I-O

'LCA models, the PCE would seem to be a more accurate assessment of consumer 1_rnpacts using this
“approach, indicating that previous studies may have significantly underestimated total life cycle

. environmental impacts from household consumption.

eating out -~

fruits & veggies

- furniture
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s appliequip : /
dairy : ‘

services to households

~ clothing &
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transportation
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Figure 4. Greenhouse gas emi_séiohs from food, goods and services for the typical.U.S. household
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" Dr1111ng down to the product category 1eve1 in Figure 5 we present the embodled GHG emissions fora -

smgle product, Beer which is estrmated at 626 grams of COze per liter. Emissions from cradle to

ménufacturing account for 68% of total impacts; 27% occur during retail/wholesale and only 6% occur

‘duriné transport to market. Using the LEAPS/EIO-LCA approach we can produce similar results for all -

1,100 product categories.

Malt Power Generation

B Paper-
" Products | o _
' \ Wholesale
Waste
’\; Grains
 Metal Truck
Aluminum ” |  Brewing Retail

Glass

%mc'kmg ~ Total: 628 grams CO,, per liter
Figure 5. Greenhouse gas emissions from r_nanufacturi_ng, transport and sale of beer
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RICHARD E. BROWN

Lawrence Berkeley National Laboratory
- Bldg. 90-4000 . :
Berkeley, CA 94720
(510) 486-5896; 486-4247(fax)
. REBrown_at_lbl.gov

EDUCATION

UNIVERSITY OF CALIFORNIA, Bérkeley, CA

M.A., Energy and Resources Group. -

Interdisciplinary energy analysis and environmental studies, with
emphasis on energy-efficiency policy analysis. . ‘

Master's Project: "The Achievable Potential for Electricity-Efficiency
Improvements in U.S. Residences." o »

"PRINCETON UNIVERSITY, Princeton, NJ -

B.S.E., Cum Laude, Engineering and Management Systems. -
Coursework in operations research and management science, with
emphasis on computer applications of mathematical models. -
Honors: Air Force ROTC 4-year scholarship. o

EMPLOYMENT

Lawrence Berkeley National Laboratory, Ehergy Analysis Department.
_ Scientist (2002-present) and assistant group leader / Staff Research

Associate (1996-2002) / Principal Research Associate (1994-96) /
Senior Research Associate (1991-94).

Analyze markets and energy savings potential for energy-efficient.
products; advise U.S. Environmental Protection Agency and Us.

s Department of Energy on the design of programs; evaluate energy
- savings impact of programs. Collect primary and secondary data, build

and run energy models, prepare technical reports. Manage 3-6 technical
staff; interact with clients to determine needs and plan analyses.
Major accomplishments': , -

« Initiating LBNL technical support to the U.S. EPA's ENERGY STAR
program and helping to manage the growth of that project from one to
ten full-time staff members.

-« Managing the technical and content development of the Home Energy
“Saver (hes.Ibl.gov), Home Energy Advisor (advisor.lbl.gov) and 20%

Solution (savepower.lbl.gov) web sites -- developed by LBNL to help
consumers make their homes more energy efficient. ,

* «Leading a team that estimated the carbon dioxide and energy bill

savings potential of the ENERGY STAR programs, a summary of which-
was quoted by President Clinton when he announced the U.S. climate
change policy in October, 1997. .

. " Publishing the most comprehensive historical analysis of electricity use B
- in California leading up to the 2001 power crisis (2002). :
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Member Technical Steering Team National Affordable Housmg Design Network, Butte,

‘Montana, USA (1985 - 1987)

Member, Advisory Board, EcoHome Network, Los Angeles-,‘ USA'(1995 - 1998)
S CONSULTING & ADVISING

Ar 77zsz‘rong/Energyn (US)
Barakaz‘ Howa;d & Chamberlzn Ine. (US)

Better Energy Sysl‘erp‘s (UK) _ ‘

CaZPERS - Califomzﬁ Public Employees' Retirement System
Capital-E (US) -

Ceres (US)

C onnecticut Im‘er[oca[ stk Management Agency (US )

CMC Energy Servzces (US)

Dzsney Imagzneerzng (US)

Elecmczzy Corporafzon of New Zealand (New ZealanaD

Energy Aua’ztor and Rerrof tter Magazine (now Home Energy) (US )
German Marshal! Fund (US)

' Harvai d Medical School Center for Health and the Global Envzronment (i US)

Hewlerz‘—Packard (us) -
Idyllwzld School of Musie and the Arts (US)

) Institutefbr Environmental T echnologies (Netherlands)

‘ Im‘eg1 ated P7 ocess T echnologzes { US)

Internatzonal Assoczatzon for Energy-Efficient nghtzng (Sweden)
Inz‘ernatzonal Pm]ecz‘ for Sustainable Energy Paths (US)
Investment Research, Inc. (US) |

Organization for Economic Co-Operation and Developmem‘—-Envz'r\onment Directorate

Peralta Community College District (US)

Regents. of rﬁe Cenrrdl Europeaﬁ University (Huﬁgaly)
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Jacobson, A. and Kammen, D. M. (2005) * Science and engineering research that
values the planet’, The Bridge: Journal of the National Academy of Engmeer/ng,
Winter, 11 - 17. :

Ballls R., Ezzati, M. and Kammen D. M. (2005) “Mortality and greenhouse gas impacte

of blomass and petroleum energy futures in Afrlca 308 Science, 98 — 103.

Ezzati, M and Kammen, D. (2001) “Indoor air pollutlon from biomass combustion and
acute respiratory mfeotlons in Kenya: An Exposure- response study The Lancet
358, 619 624, ‘

Margolis, R. and Kammen, D. M. (1999) “Underinvestment: The energy technology and
- R&D pollcy challenge Science, 2835, 690 — 692. .

Baer, P Harte J., Herzog, A Holdren, J Hultman, N., Kammen, D. M. Haya B
Norgaard R and Raymond L. (ZOOD) Equxty and greenhouse gas -
responsnblllty” Science 289, 2287. -

: Selected Currem‘ Projects

e Daniel Kammen is the founding Edltor—ln Chief of Enwronmenz‘a/ Researoh
Letters, an open-access rapid publication journal covering the entire .-
envlronmental field. ERL, which published it first two issues in 2006 has already
climbed to be the most Clted Journal of those publlshed by the Institute of Physics
(UK). |

° Kammen is the director of the Urban Sustainability Initiative at the Berkeley
Institute of the Environment. The USI project is supported by the Gordon and
Betty Moore Foundation. The USI project is focused on bringing science,.
technology and policy expertise and solutions to address the needs of urban _
centers in developing nations, where one-half of the global population will soon

. be living. Initial USI projects are underway. in Chma South Africa, and Tanzania.
WebSlte http: l/ble berkeley edu/usi.

» University of California Berkeley/Lawrence Berkeley National

- Laboratory/University of lllinois - $500 million Energy Biosciences Institute (EBl)
Proposal. This team won the competition to host and develop the instiute.
Kammen was the section leader and primary author for the Global Systems _
Engineering, Eoonomlcs and Ethics component of the EBI Proposal submitted to
Bntlsh Petroleum

¢ Kammen i is WOrklng directly with Sir Richar_d, Branson, founder of the Virgin
Group to develop a new, zero-carbon, model for communities and nations.
- Started initially in the British,Virgin Islands as a two-island pilot, soon to expand
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A packet of press interviews and media events is included as a separate document.

Teaching and Mentoring

Kammen has developed a number of innovative courses, including a new class on Solar
Photovoltaics that drew record student enroliment in both its inaugural (2004) and most
recent (2006) offering. The course ranges from basic semiconductor physics to

practical projects, including the design of solar systems installed on low-income housrng

projects in Oakland, and the de5|gn of business plans for major new clean energy |
companies. : .

Kammen's large graduate/advanced undergraduate lecture course on energy, ER100,
‘Energy and Society” has expanded to become a 100+ person offering, which is
accessed and used for drstance learning by over 15 universities, in six oountnes

Kammen s students have moved into a wide range of positions, lncludmg work at the
Natural Resources Defense Council, Greenpeace, and CleanEdge, as well as in '

commercial energy firms such as Constellation Energy, GE Wind and as the founding’
_partner of SunEdison, the largest installer of solar photovoltaics in the United States. He

has former students now working at the United Nations (the Development Programme
as well as at the Global Environment Facility) and at the U..S. National Renewable
Energy Laboratory.

Kammen’s recent doctoral students hold faculty positions at Georgetown s School of
Foreign Service, in the School of Forestry and Environmental Studies at Yale University,
the Harvard School of Public Health, the Schatz Energy Laboratory/Humboldt State
University, the Energy and Envrronment Program at the University of Wisconsin -
Madison, in the Departments of Geography at both Florida State University and the
University of Wisconsin, Madison, and in the Greenspun School of Public Pollcy atthe -
Unlversrty of Nevada Las Vegas

Public Policy SerViCe

Kammen is a frequent witness in frontof U. S Congressronal House (8 appearances)
Senate (3 appearances), and State of California (9 appearances) legislative hearings.
He works closely with a number of members of the U. S. House and Senate.

In California Kammen worked closely with former California Assemblymember Fran
Pavely on the development of both AB1493 (a 30% reduction of greenhouse gas
emissions from vehicles in California), and the AB32, the California Global Warming
Solutions Act, that calls for a 25% reduction in emissions by 2025. Kammen serves on
the environmental- -advisory committee to the California Public Utilities Commlssron and

on the Sustamabrhty Commrttee for San Francisco Mayor Gavin Newsom
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DANIEL T. McGRATH

Berkeley Institute of the Environment .
339 Mulford, MC 1250
University of California Berkeley

- Berkeley, CA 94720-1250

(510) 642-1385 (voice)
(510) 642-5018 (fax)

- dmcgrath@berkeley.edu

Education:’

Ph.D., 1996, Economics, University of Illinois at Chicago. Thesis title: The Impact of Hazardous
Waste Contamination Risk on Urban Industrial Redevelopment in the Crty of Chicago.

M.A., 1993, Economics, University of Illinois at Chicago. '

M.B.A., 1986, Finance, University of Notre Dame.

B.A., 1983 History, University of Notre Dame. : i

B.S., 1982, Mechamcal Engmeermg, Umversrty of Notre Dame.

Academlc AppomtmentS'

Oct, 2007, Executwe Director, Berkeley Institute of/the Envrronment Umversn:y of Calrforma
Berkeley.

June, 2007 — Oct 2007, Visiting Scholar, Institute of Business and Economic Research Haas School‘
of Business, University of California Berkeley.

2001 — 2007, Associate Dlrector Institute for Env1ronmental Science and Pollcy Umversn‘y of
Illinois at Chicago

2001 — 2007, Adjunct Assistant Professor: Department of Urban Planning and Policy, College of ,
Urban Planning and Public Affairs, University of Illinois at Chicago — Taught UPP 504, Economics
for Planning and Management. Public Administration — Tau ght PA 410 Economics for Public
Administration and Policy Decisions. :
2001 — 2007, Adjunct Lecturer, MBA Program Liautaud Graduate School of Busmess Umversxty
of Illinois at Chicago - Taught MBA 590, Sustainable Business Practice.

1998 — 2001, Senior Fellow, UIC Great Cities Institute, College of Urban Planning and Public
Affairs.

1996 — 1998 Research Economrst UIC Energy Resources Center, UIC College of Engrneerlng
1994 — 1996, Research Associate, UIC Great Cities Institute, College of Urban Planning.

1993-1 996, Visiting Lecturer, UIC Department of Economics. Taught departmental core courses

in beginning and intermediate microeconomics and macroeconomics and one elective
undergraduate course in American economic history.

1992 -1994, Research Associate, UIC Center for Urban Economic Development :
1991-1992, Assistant Economic Analyst, Technology and Envrronmental POlle Sectlon Argonne
National Laboratory, Argonne Illinois. : .
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- Christopher M. Jones
Staff Research Associate :
Berkeley Institute of the Environment

University of California

Beckeley, CA 94720-1250

“Phone: (510) 643-5048

Fax: (510) 642-4612
e-mail: cmjones@berkeley.edu
" a. Professional Preparation
2002 — 2005 ° M.S. Energy and Resources, University of California, Berk(:l'ey
2002 —2005 ' M.A. Latin American Studies, University of California, Berkeley -
19891995 . B.A. Politics, University of California, Santa Cruz
b. Appointments
6/2006 — present‘ Berkeley Instituté of the Environment, University of California, Berkeley . Berkeléy
' Staff Research Associate ‘ . : o
1/2006 — 6/2006  Berkeley Institute of the Environment, University of California, Berkeley ' Berkeley
v Associate Specialist _ . ‘
1/2005 — 12/2005 College of Natural Resources, University of California, Berkeley j Berkeley A
* Graduate Student Researcher o _ ‘

8/2003 = 12/2004 Depéftmcnt of Sociology; University of California, Berkeley Berkeley

Graduate Student Instructor, Sociology 101

c. Selectéd Publicaﬁoné

1.

Christopher M. Jones, Daniel M. Kammen, and Daniel T. McGrath, "Consumer-oriented Life Cycle
Assessment of Food, Goods and Services" (March 3, 2008). Berkeley Institute of the Environment.

- Energy and Climate Change.

http:..-’.-’repositorigzs.cdlib.org:"bie.f’enerzvclimate/iones kammen_mcgrath_030308
Revised submission to Environmental Science & Technology, February, 2008.

Christopher M. Jones, "A Lifecycle Assessment of U.S. Household Consumption: The Methodology
and Inspiration Behind the “Consumer Footprint Calculator™" (December 1, 2005). University of
California International and Area Studies. Breslauer Symposium. Paper 8.
http://repositories.cdlib.org/ucias/breslauer/8 : S

Christopher M. Jones. “Emissions of CO, and Criteria Pollutants from U.S. - Mexico Overland
Freight.”Masters thesis. Latin American Studies, University of California, Berkeley. December,
2005. ‘ ‘ B
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RESUME

Evan Mills, Ph.D. |
Lawrence Berkeley National = tel +1.510.486-6784
- Laboratory . telefax +1.510.486-6996
Energy Analysis Department electronic mail:
: MS 90-4000 - ‘ - emillsieplbl.gov
- Berke/ey, Calzfornza 94720 http:-Zeetd Ibl.govienills
L - US4 s
EDUCATION

Ph.D. in Environmental and Energy Systems Studies, University of Lund, Institute of
Technology, Faculty of Physics, Lund, Sweden Degree conferred May 1991

M.Sc. in Energy and Resources, Umversrty of California, Berkeley, USA. Degree conferred May
1987

- B.Sc. in Conservation and Reqource Studies, Unwersrty of Calrforma College of Natural .
- Resources, Berkeley, USA. Degree conferred May 1985 (wrth Honors)

PROFESSIONAL APPO]NTMENTS

U.S. Department of Energy, Lawrence Berkeley National Laboratory [USA] (1982-1988;
1992-present), Current Position: Staff Scientist, Environmental Energy Technologies Division
(Management Positions Held: Head, Center for Burldrng Science; Assistant Division Director;
Commumcatlons Director)

Umversrty of Lund, Department of Env1ronmental and Energy Systems Studies [Sweden]
(1988-1991), Vrsrtmg Research Screntlst .

SPECIALTIES

Broad expertrse in the economic, environmental, and technical aspects of energy- efﬁerent end- -
use buildings technologies, with specral emphasis on: efficient lighting; energy in laboratory-
type facilities; federal energy management; energy in low-income housing; utilization of the
Internet for disseminating energy information and distributed computing; advanced data

. visualization; energy education; energy planning and policy; non-energy benefits of energy- .
efficient technologies and risk management. Climate change, with emphasis on ﬁnancral services
sector impacts, disaster preparedness/recovery, and mrtrgatron adaptatlon synergisms.

SELECTED ACHIEVEN[ENTS

«  Member of the international body of scientists known as the Intergovernmental Panel on
Climate Change (IPCC), which collectively shared in the Nabel Peace Prize for 2007
with former U.S. Vice President Albert Arnold (Al) Gore Jr. "for their efforts to build up
and disseminate greater knowledge about man-made climate change, and to lay the
‘foundations for the measures that are needed to counteract such change "
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Authored "From the Lab to the T\IIazkctplace a "bcst—selhng report makmg the case for
energy- efﬁmency R&D

Authored approximately 200 publications, including 71 peer—revieWed journal articles or
conference proceedings

Frequent Popular Media Coverage, including: The Boston Globe, Business Week, CBS
Radio, CNN, Discover Magazine, Financial Times, Forbes, The Huffington Post,
Thelnternational Herald Tribune, Los Angeles Times, Mother Jones, National Public
Radio, The New Yorker, Popular Science, Scientific American, Slate, Washzngz‘on Post
the Wall Streez Journal, and Wired.

MAJ OR CLIENTS
California Air Resources Board (CARB)
California Energy Comnussnon (CEC)
California Institute for Energy & Env1ronment (CIEE)

National Science Foundatlon N SF)

US. Agency for Internation‘al De‘velopment (AID)

U.S. Department of Energy (DOE)

U.S. Department of Housing and Urbaio Development (HU]j)
U.S. Eqvironmeotal Protection Agency (EPA) o
U.S. Federal Aviation Administration (FAA)- |

" U.S. Global Climate Change Research Program (GCRP)

AWARDS

Collectively shared in the ’\’obel Peace Prize for 2007, awarded to the Intergovemmental
Panel on Climate Change (IPCC) and former U.S. Vice President Albert Arnold (Al) .
Gore Jr. "for their efforts to build up ‘and disseminate greater knowledge about man-made
climate change, and to lay the foundations for the measures that are needed to counteract
such change.” -

Assocuatlon of Energy Engineers (A_EE) 2006 Energy Pro_;ect of the Year (Internatlona])

Association of Energy Engineers (AEE) Bay Area Chaptcr Appropnate Technology
Champion of 2005

: Home Energy Saver Web51te (Prolect leader).

o Energy IOO One of the best 100 mnovatlons durmg DOE‘S 23-year hlstory ‘
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Daniel M. Kammen
Brief Biography

Daniel M. Kammen is the Class of 1935 Distinguished Professor of Energy at the
University of California, Berkeley, where he holds appointments in the Energy and
Resources Group, the Goldman School of Public Policy, and the department of Nuclear
Engineering. Kammen is the founding director of the Renewable and Appropriate

Energy Laboratory (RAEL). Kammen is also the Co-Director of the Berkeley Institute of -
the Environment (http://bie.berkeley.edu). -

Kammen received his undergraduate (Cornell A., B. '84) and graduate (Harvard M. A.
'86, Ph.D. ’88) training is in physics After postdoctoral work at Caltech and Harvard,
Kammen was professor and Chair of the Science, Technology and Environmental
Policy at Princeton University in the Woodrow Wilson School of Public and International

Affairs from 1993 — 1998. He then moved to UC Berkeley.

Through RAEL (http://rael.berkeley.edu) Kammen works with faculty colleagues, -
postdoctoral fellows, and roughly 20 doctoral students on a wide range of science, _
engineering, economics and policy projects related to energy science, engineering and
the environment. The focus of Kammen'’s work is on the science and policy of clean,
renewable energy systems, energy efficiency, the role of energy in national energy
policy, international climate debates, and the use and impacts of energy sources and
technologies on development, particularly in Africa and Latin America. His work is_
interdisciplinary, and extends from theoretical studies to highly practical field projects
and the design and development of specific policy initiatives and pieces of legislation.
Kammen has published five books, over 200 journal articles and 30 research reports. -
He has testified many times to the U. S. House and Seénate, and to the legisiatures in-
California, Connecticut, Minnesota, New York, and Washington. ,

Daniel Kammen serves on the National Advisory Board of the Union of Concerned _
Scientists, on the Technical Review Board of the Global Environment Facility is on the -

“advisory board of the Union of Concerned Scientists, and was a coordinating lead

author for the Intergovernmental Panel on Climate Change (IPCC), which won the

" Nobel Peace Prize in 2007. |

Kammen is a primary author and serves on the executive committee of the $500 million
Energy Biosciences Institute funded by BP. - o '

During 2007 he was involved in the writing of a $620 pr_oposal‘ requested by the
California Public Utilities Commission (CPUC) to establish the California Global
Warming Solutions Institute. The CPUC is expected to vote on this proposal on March
13, 2008. - ' ‘ -

Kammen is the fc_h'aif of the research board of Enphase Energy, a solar and energy
. "efficiency company. ' , - :
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EXHIBITB

" BUDGET DETAIL AND PAYMENT PROVISIONS

1. anoicing - "

A For services satlsfactonly rendered in accordance with this agreement and upon

receipt and approval of the: invoices, which properly detail all charges, ARB |

agrees to compensate UCB for actual expenditures incurred in accordance with o .

the rates specified in Exhibit B, Attachment 1, which is attached hereto.

Invoices shall include the Agreement Number and shall be submitted in triplicate
not more frequently than quarterly in arrears to Ms. Emma Plasencia at the
address below .
- Emma Plasencia
" Research Division
Air Resources Board
P.O. Box 2815
Sacramento, CA 95812

Unlversrty may rebudget funds up to a maximum of ten percent between.
specrﬂed major budget categories wrth prior written approval from-ARB.

ARB will give conS|deratlon to requests to rebudget funds in excess of ten _
percent, however, no rebudgeting in excess of ten percent and no rebudgeting of
funds into the travel category may be performed without amending this
Agreement :

2. Budget Contlngencv Clause

A

It is mutually agreed that if the Budget Act of the current year and/or any

subsequent years covered under this Agreement does- not appropriate sufficient
funds for the program, this Agreement shall be of no further force and effect. In
this event, the State shall have no liability to pay any funds whatsoever to

- Contractor or to furnish any other considerations under this Agreement and

Contractor shall not be obligated to perform any provisions of this Agreement.

If funding for any fiscal year is reduced or deleted by the Budget Act for purposes
of this program, the State shall have the option to either cancel this Agreement

with no liability occurring to the State, or offer an agreement amendment to = “

Contractor to reflect the reduced amount.
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EXHIBIT B

. Payment

A. Costs for th|s Agreement shall be computed in accordance with State

Admlnlstratlve Manual Sections 8752 and 8752 1.

~ B. Nothing herern contalned shall preclude advance payments pursuant to Artlcle 1,

- Chapter 3, Part 1, D|V|S|on 3, Title 2 of the Government Code of the State of
California.

C. Unlver3|ty may rebudget funds up to a maximum of ten percent betWeen majo_r o

budget categones with pnor notice to ARB’s Contract Manager

D. Upon mutual agreement ARB will glve consideration to requests to rebudget

funds in excess of ten percent; however, no rebudgeting in excess of ten percent
and no rebudgeting funds into the travel category may be performed wrthout
ARB’s approvat The total Agreement cost.will remain unchanged.

E. Theamount to be paid to UniverSIty under thrs Agreement includes all sales and

use taxes incurred pursuant to this Agreement. University shall not receive

additional compensation for reimbursement of such taxes and shall not decrease
work to compensate therefore. : |
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" Budget Submittal Form

This form is supplied for presenting budget detail to the Air Resources Board.

. - Page10f27 -

PLEASE TYPE OR PRINT:

Title of Proposal: California Carbon Footpri‘nt Calculators
Total Budget Requesfed: $ 628,292.90 |
(| Period Coveréd-(nﬁo‘nt_hs_): 24 Monthé '

Business or Institution:'Un'iversity of California, Be‘rkeley

Address: Sponsored Projects, 2150 Shattuck Avenue, Suite 313
Berkeley, CA 94704-5940

| Name of person authorized to bind this bid:
Title: ‘ v | - Phone:

Signature of ’p'erson authorized to bind this bid:
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Budget Summary

Budget detalle must be supplied on pages 8-20 and on additional pages if necessary.
Instructions and definitions of terms are provnded on pages 1-5. :

NOTE: Totalsin categones in this summary must match totals for categor/es on pages 8-20.

N Direct Costs
1. Labor & Embloyee Fring‘}e Behefits} 3 $201,576.78
2. Subcontractor(_é)/ConsuItant(s) | $390,000.00
3. Equipment $0
4.  Travel & Subsistence wh $3,190.00
|5. Electronic Data Processing $6,000.00
6. Photocopying & Priﬁteng 31 ,200.00 .
7. Mail, Telephone, and FAX | $1.080 -
8. Materials &Supphes .  $200
9. Analyses | $0 |
10. Miscellaneous _ $0
Total Direct Cost $603,246.78
Indirect Costs - .
11. Overhead $25,046.12
}12. General & Administrative Expenses $
13 }Other_lhd_irect C_oste‘ o .
14. ‘Fee or Profit - | %
| | Total Indirect Cost $25046.12

$628,292.90

_To‘taI.Direc't and Indirect Cost:
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Page 3 of 27
Budget Detail
" I. Direct Costs
" 1a. Labor Charges ~ , B B
: Individual's Name Work Title - Est. Hours - Rate/Hour . Cost
A. Daniel M. Kammen  Professor 176 71.85 B 12,645.83
B. Daniel T. McGrath' | .Executive Director 352 . 3784 13,320‘.‘28
|C. Christo‘pher‘ M. J‘ones Staff Research Associate 2,640 28.74 . 75,875.00.
| D Admmlstratlve Analyst (TBD) ' - 528 2587 -.'13,6.57.';70
E. GradUate Student Researcher (TBD) 1,176 o 17.38 j 20,439.43
F. Graduate Student Researcher (TBD) - \ 1,056 - 17.38 ‘18,351.90 -
G. Graduate Student Researcher (TBD) . 528 ' "'17.38' | 9,175.95
(use additional page if necessary) | | | |

Subtotal: $163,466.00

: Cost just/ﬁcations Describe exactly why each individual llsted in the Budget Detail is needed in th/s project (i. e, thelr
role in the project), and why this particular person was chosen for this role, and why their proposed level of effort is
necessary. Describe, for each posrtlon listed, why the specified rate is reasonable or compet/t/ve (Use addlt!onal
page if necessary).

All salaries reflect current UC rates per employee plus 3. 5% expected pay /ncrease for year 2 (6 months i
total) : . : ~

" A. Professor Kammen is the principal investigator of this project. Two months of summer salary at _
50%FTE are included for 2008 and 1 month summer salary at 50% FTE are included for 2009." Professor
Kammen will be responsible for overall pro;ect gu1dance outreach and will have flscal responSIblhty for the
project. - ,

B. Dan McGrath is the Executive Director of the Berkeley Institute of the Environment. He will be
responsible for managing communication with external parties, ensuring expenditures for all items are in
line with the budget, and overseeing administrative activities related to the grant.
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C. Chris Jones is Staff Research Associate at BIE. He is the lead researcher on the calculator and will
" also be responsible for training and managing student researchers. He is the lead researcher on existing

versions of the household caicutator and has expertise in developlng life cycle assessment models of -
consumer behavior. :

D. BIE's administrative analyst (position currently open) will be responsible for processing all payments.

E. One graduate student researcher will be hired throughout the year as a research assistant

F&G. Two graduate student researchers will be hired dunng the summer in 2008 and one erI be hired in |
summer 2009 as research aSS|stants S -
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1b.  Fringe Benefits
o BASE ($) RATE (%) COST
1A, Kammen. | ‘12,645.83 : 12.7% -1,606.20
B. McGrath 13,320.28 22% - 2,930.46
C. Jones 75,875.00 20%
16,692.50 : B |
D.. BIE Admin | , 12,2'92 : - 22% ' 3,004.‘6,5
E. GSR (academ'ic year ) 18,925 | 1.3% | | 265.71 |
. |F. GSR (summer 2008&2009) 18,352 .} 3% " N . 550.56
|G. GSR (summer 2008) 9,176 3% | 275.28
H. GSR Fee Remission 4,261 .87/semester 3 semesters . .12,786
(use additional page if }necessary) | |
Subtotai: $38,110.78. )

Cost justifications. Provide the Basis for the Fringe Benefit Rates. (Use additional page if necessary).

Per University of California, Berkeley policy:

A‘. Academic researchers (Kammen) receive 12.7% employee benefits;

B,C,D. Staff (McGrath, Jones, BIE admin) receive 22% employeé benefits

E. Graduate students receive 1.3% employee benefits during the academic year (9 months) -

F&G. Graduate student researchers receive 3% employee benefits during summer. (3 months)
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2. Subcontractors & Consultants
List all subcontractors and consultants. Also submlt separate Budget Submlttal Form

“for each subcontractor and consultant.

Subcontractor or consultant o C Cost
'|A. Lawrence Berkeley National Laboratory . - 310,000
B. Big Head Technology ) | . 80000

C.

(use additional pa.ge if necessary)

Subtotal: $390,000

Cost justifications.  Describe exactl)r why each subcontractor is needed in this project (i.e., their role in'the -
project). Describe, for each subcontractor, why the specified rate is reasonable or competitive. (Use

- additional page if necessary).

Lawrence Berkeley Natronal Laboratory (LBNL) has developed the Home Energy Saver online :
calculator and EnergylQ web services assessment tool of non-residential buildings. Throughout
this contract period we will progressively incorporate data from these tools into a srngle framework

» for household and busmess carbon accounting.

The primary tasks of LBNL will be:

- Task 1. Resrdentral functlonahty $250 000
o HES O&M support: $20k [Phase 2]
o HES web service spec and programming plan: $30k [Phase 2]
-~ o HES web service programming: $200k [Phases 2 and 3] .

Task 2. Non-Residential functionality: $60,000
o Add capability to produce US-average outputs: $50 000 [Phase 2] .
o Supporting role in BIE’s programmers in tapping the EnergylQ
web service: $10,000 [Phase 2]

BigHead Technology (BrgHead) has been chosen for programmlng and web design. BigHead has

" been chose for these tasks because 1) the firm is already working with LBL to design the web-

service infrastructure for Home Energy Saver and Energy IQ, ensuring that the Cool California

- tools will be built with an efficient and compatible infrastructure, 2) BigHead specializes in

developing web-services tools, 3) The firm will charge a negotiated and discounted rate of $80/hr

- We estimate programming and web service design will require 1000 hours @ $80/hr = $80 000.
See attached scope of work and budget for detailed cost Justlflcatlon by task.
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3. Equipment (itemize)

‘ ltem o . L \ : Cost
None ‘ o L ‘ " ~

o = >

Subtotal: $0

Cost justifications. Descnbe exactly Why each listed equrpment item is needed in this project, and why. the
cost is reasonable. (Use addlt/onal page if necessary.) ' .

N/A

4. Travel and Subsistence (itemize). Use State rates (Appendix IV).
NO FOREIGN TRAVEL ALLOWED. : - ,

Description _ : : Cost

A. Air transportation

2 trips to East Coast for presentatlon of calculator at conferences 800
B. Ground transport_atmn. Bus/taxﬂrarl : - : 240
C. Per Diem or subsistence. 750

D. Other. Conference Fvees S | ' 600

Subtotal: $3,190

. Cost justifications. Describe the purpose and duration of each trip and explam why the fravel is necessary.
o (Use addltlonal page if necessary. ) . P RO AR PO

* Airfare for presentation of the calculator and results at 2 conferences Airfare for East Coast
trips is estimated at $800 per trip = $1,600
Ground transportation includes bus, rail and taxi to and from conference venue, alrport and
hotel: $40 per day x 6 days (3 days for each conference) = $240
Per diem includes $125 (room and board) for 6 days = $750 _
Conferences frequently require fees. We expect | to pay $600 for participation in two

, conferences ($300 each conference) ‘ : o

oo W »
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5. Electronic Data Processing (itemize)
- Description ‘ o ' R Cost
A. Software : (Xcelsrus Professional, Adobe Creatlve Sunte 3 « '
Professional, Filemaker, other) ‘ : 1,000.00 -
|B. Computer‘U_sage o | R ’ 1,500.00
C. Webhosting s 2,500.00

Subtotal: $6,000.00

Cost justifications. Explain 'the need for the expenditure and the basis for the costs. (Use additional pagé if
necessary.) . '

Xcelsisus Proféssional: $500; Adobe Creative Suite 3 Des’igh Professional: $500;
Filemaker: $500.' Budget for one additional software program: $500 (estimated)

Computer Usage: Throughout the 18 month contract, on average, We will use two computers. We
calculate depreciation as: $2k per computer x 2 computers x 1/2 of computer lifetime x 75% usage

=81 500)

A dedlcated server (\Nlndows) at UC Berkeleys Information Technology Services is $125 per , |

: month

6. Photocopying & Printing (itemize)

Description of product R ‘ E Cost
A. Pho;cocopying_ o . }, 7 0
B. Printing - | - | 1,200.00

' Subtotal: $1,200.00

Cost just/f/catlons Expiam the need for the expend/ture and the basis for the costs. (Use add/t/onal page if
necessary.)

L Printing: Two-postefs: $100 each; Brochures on the Cool California Calculator: $1/unit x 1000 units
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7. | Mall Telephone & FAX (ltemlze) »
Item s R ~ Cost

A. Data card for laptop | 1,080.00

B.

Subtotal: $1,080.00

Cost justlﬁcatlons Explain the need for the expendlture and the basis for the costs. (Use additional page i
necessary.)

One satellite card (AT&T) for laptop wireless data transfer: $60/month x 18 months. This is -

necessary for Jones’ 3 hour train commute each day from Davis to Berkeley via Amtrak and BART.
No cell phone minutes are included.

8. Materials & Supplies (itemize)

~ Item . : . | . - Cost
A Paper - BT | 40
B. Printerink =~ - | R » o R . » | 120
C. General office suppﬁies | | | : B 40

Subtotal: $200.00

Cost just/f/catlons Describe exactly why each item Ilsted above is needed in th/s pro;ect Explain . - v
why the proposed cost is reasonable.. (Use additional page if necessary )

" “Paper and paper products used for design team and research is estimated at $40 (from stock

room)
One toner cartridge for HP- 1250 laser printer is estimated at $120

General office SUpplies: two flipcharts: $20 each = $40 -
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9. Analyses (itemize)

Description o R , Cost

| A. . None -

Subtotal: $0

Cost juétiﬁcatiohs. Describe the purpose of each different analysis and explain why it is needed in this
project. Explain why the proposed rate is reasonable. (Use additional page if necessary.) '

N/A

10. Miscellaneous (itémize)

ltem - 2 T - Cost

1A.” None

B.

Subtotal $0

Cost justlﬂcatlons Just/fy all costs not included in the categones above. Expla/n the need for the |
item and why the cost is reasonable. (Use additional page if necessary.)

N/A

Total Direct Cost (add subtotals for categories 1-1 O):’_6_03,'24677.'8, |
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Il Indirect Co_sts |

11. Overhead

Base (Salaries, total direct costs, etc.) Rate | _ : Cost

A. Total Indirect Cost O 10% o 25,046.12
: ' - of modified total direct cost '

Subtotal: $25,046.12

Cost Justifications. Have you used federally approved or lower rates or schedules for computing overhead
costs for this proposal? If yes, please include a copy of the lefter from the reviewing agency approving the
rates used for this proposal. If no, please give the reasons below and explain how your rates are .
competitive. (Use additional page if necessary.) '

Per contract negotiated between the University of California and the California Air Resources
Board, all items are subject to University indirect cost of 10%, except equipment over $5k (none),
student fees and tuition, and subcontracts up to $25k (LBNL and web services programmer).

- 12. General and Administrative_Expenses

~ Base , 'Rate Cost
A.~ None
B.

Subtotal: $0

Cost Justifications. Have you used federally approved or lower rates or schedules for computing general and
administrative expenses for this proposal? If yes, please include a copy of the letter from the reviewing
agency approving the rates used for thls proposal. If no, please give the reasons below and explain how
your rates are competitive.

N/A
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13. Other Indirect Costs

Base - Rate. =~ o Cost

A None

Subtotal: $0

Cost Justifications. Have ydu used federélly approved or lower rates or sbhédules for Computing other -
indirect costs for this proposal? If yes, please include a copy of the letter from the reviewing agency
approving the rates used for this proposal. If no, please give the reasons below and explain how your rates -

are competitive.

N/A

(8

14, Fee or Profit, if applicable (give details)“

Base ‘ Rate ' ~ Cost
None ' : '

Total Indirect Cost (Add categories 11-14); $25,046.12

Total Project Cost: $628,292.90




Budget Submittal Form ‘

This form is supplied for presenting budgef detail to the Air Resources Board.

) ”":"'ARB"/UC_B_ T

- Agreement No. 07-344

EXHIBIT B, ATTACHMENT 1
Page 13 of 27 o

" iSignature of person authorized to bind this bid:

[PLEASE TYPE OR PRINT:

Title of Proposal:' ‘ California Carbon Eootpﬁht Calcu!atqr (céoicalifom’ié.org_)
Tot[al Budget Requested: $310,000 -

Period C‘overedr (mpnths).: _ 20 months .

Universfty’: o ‘ _ ' _ .Lawreng_:e Berkeley National Laboratory )

Address:  Mailcode: S0R2000, 1 Cyclotron Road, Berkeley, CA 54720

Name of person authorized to bind this bid: o . Betsy Quayle (BEQuayle@lbl.gdv) '
Title: Sponsored Projects Officer v
Phone: - (510486-7391 =
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Budget Summary

Budget details must be supplied on pages 3-11 and on additional pages if necessary
Instructions and definitions of terms are provided in Attachment 1 of the Guidelines for Proposals.

Dlrect Costs

1. _ Labor & Employee Fringe Benefts : %1 02,848 |
2. Subcontractor(s)/Consultant(s) 4 _ o : $108,675
3. Equipment - . o - B o $0
4, Travel & Subsistence . | : o R | ) S ) $0‘
5. Electronic Data Processing a ) . ' L : $0
3. Photocopying & Printing ' : , o _‘ : $0
7. Mail, Telephone, and Fax _ R , | st ‘ ' ' 30
8.  Materials & Supplies | o . | S : _ ’ $D.
3. Analyses , o o _ . _ ' \ o 30
0. ©  Miscsllaneous - S . - . $6,562
Total Direct Cost - ~ $218,085

indlrect Costs:
T Overhead - o o o | : : $91,914

' Total Indirect Cost B $91,914

Total Direct and Indirect Cost: | $310,000 .
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% of Effort -
. o 4 Est. or % of Total Salary
. Individual's Name - Work Title Mo. Salary Months.  Salary Requested
A Mills, Evan P[/Staff Scientist  $9.778.00 - - 2.3045 100.00% $22,533
B. " Brown, Richard E. _ Research Sciénﬁst $9,545.00 2.3045 . 100.00% ' $21,996'
C. - Homan, Gregbry K. ?rihcipal Research Associate '$7,150.00 - . - 2.3045 ‘100.00% $1S,47S )
. B. Mathew, Paul . | StaffScientist. $9,201_.OD' 2.3045 100.00% | $21v.‘,2‘0,4 '
E. | | 50
C|F. 30
G. 30
H.- $0
L : , 30
(use additional page if necessary) '
Subtotal: $82,210 |

Cost justifications. Describe exactly why each individual listed in the Budget Detail
is needed in this project (i.e., their role in the project), why this particular person

was chosen for this role, and why their proposed level of effort is necessary.

Describe, for each position listed, why the specified rate is reasonable or

~ competitive. (Use addltzonal page if necessary).
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Individual's Name ' BASE(S) . RATE (%) cosT

\ Mills, Evan - o $22,533 25.10% | $5857
3. Brown, Richard E. o $21,996 o 25.10% . $5522°
> Homa‘n,‘ Gregory K. o R  $16,476 E 25.10% ‘ ‘$4‘i37
> Mathew,Paul . $21204 0% - s5323
= , S . | | | $0
3. o - : , %0
1. . SRR 0
. o R o | | %0
use additional page if necessary) -
Subtotal: $20,639

Sost justifications. Provide the Basis for the Fringe Benefit Rates. (Use additional

‘age if necessary). -
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2. Subcontractors & Consuitants ‘
List all subconiractors and consultants. Also submit separate Budget Submittal Form for each
subconfractor and consultant. : '

Subcontractor or consuitant o T " Cost
A Big Head Technologies E S 3103500
B. Procurement Burden (10% of pracurement cost) : - 4 ‘ . | %5175
D. | _
(use additional page if necessary)
Subtotal:  $108,675

Cost justifications. Describe é%actly why each subcontractor is needed in this project
(i.e., their role in the project). Describe, for each subcontractor, why the specified
rate is reasonable or competitive. (Use additional page if necessary). "

BigHead Technology has been chosen as the programming subcontractor, BigHead Technology wilt be responsible for converting the existing Home
Energy Server (HES) oniine tool info a web-service infrasiructure and graphical user interface. This work is estimated to require about 1217.85 hours @
$85/hr = $103,500. LBLNL reguires an additional 10% procurement burden for subcontracts. .o

BigHead has been chosen for this work because 1) the current HES program is written in an obscure programming language (Witango)-that few firms
understand, and BigHead is among the world's experts in this language, 2) LBNL has existing contracts with BigHead to conduct work on the HES tool and
the firm fully understands the background architecture, 3) BigHead Architecture specializes in developing efficient web-services {ools, 4) The firm charges

a discounied rate of $85/hr. v : ’

3. Equipment (ltemize)

ltem : ' B o Cdst

None . ‘ ' : 50

o0 w 2>

Cost justifications. Describe eXacf/y why each listed equipment item is needed in |
this project, and why the cost is reasonable. (Use additional page if necessary).
(Referto Exhibit E, page 19) S '

Subtotal: __~__ $0 |

NT 1
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Travel and Subsrstence (ltemlze) Use State Rates (Appendlx IV) NO FOREIGN :

TRAVEL ALLOWED." .

Description Cost

None $0
).

' Subtotal: ~$0

>ost justifications. Describe the purpose and durat/on of each tnp and explam Why .
he travel is necessary. ( Use addltlonal page if necessary).
5. Electronic Data Procés'sing“(ltemize’) -

Description : . Cost
A None . $0
3.
2.

Subtotal: $0

Cost justlﬁcattons Explain the need for the expendlture and the basis for the costs.-
( Use additional page if necessary). :
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6. Photocopying & Printing {ltemize)

Description of product Cost .
A . None 30
B
Subtotal: $0

Cost justifications. Explain the need for the expenditure and the basis for the costs.

(Use additional page if necessary).

7. Mail, Telephone & Fax (ttemize)
‘ . ltem ' Cost
¥ RPN None S : ‘ “ A : - , | $0
| B. o | -
i | S S _ Subtotal: %0

Cost justifications. Explain the need for the expenditure and the basis for the costs.
(Use additional page if necessary). "
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}.. Materials & Supplies (ltemize)

_ - fem S 4 ' , _ _ , C - Cost
L None S IR i $0
J.

1.
Subtotal: $0

Zost justifi catlons Describe exactly Why each item listed above is needed in thls
sroject. Explain why the proposed cost is reasonable (Use additional page if
- 1ecessary). _
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9. Analyses (ltemize)} : :

‘ Description ‘ , ‘ ‘ Cost

A. None - - o . - ‘ B $0
C.

D.

E.

F.

G. -

H.

l.

__ Subtotal: $0

Cost justifications. Describe the purpose of each different analysis and explain why
it is needed in this project. Explain why the proposed rate is reasonable. (Use
additional page if necessary). ' K ‘ o

Agresmient NoT07=344  —
EXHIBIT B, ATTACHMEN

T1
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0. Miscellaneous (itemize)

item v Cost
- Other project expenses include miscellaneous costs such as telephone, copy
- costs, computer use and fax costs and shared administrative support. A o R $5.512
Electricity recharges - -~ $1,050
Subtotal: $6,562

sost justifications. Justify all costs not included in the categories above. Explain the
eed for the expenditure and the basis for the costs. (Use additional page if necessary).
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II. Indirect Costs
11 Overhead and Other !ndlrect Costs ' ' ' B
Base (Salaries, total direct costs, etc) % : Rate (%) Cost
A. $102,848.00 ‘ 17.00% $17,483
B. $131,018.00 5.05%  §7.826
c $131,018.00 49.20% | $64,461
D $204,455.00 1.00% $2,045

“Subtotal: __ $91,914 |

4.—-,_—-:_¢,.—rz~,..—r’-f‘-—rz.—v,,

,_,,_,,...,,_,,_,,_,,_,,_ﬂ_,_,_,,_.,_,,_,--_,_.,_,_,_.;,_.,_,,_,_.
)3 B ]
- | Fotal Project Cost: ©§310,000 )

,..,_,_.,_,,~,~,~,._,.-,_,_,,_,,_,,,..,~,-,_.,!

e b et P s S st " s S

L.f,_.,_.,_.,,_,,_.,_.,_.,_.,_,
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" BNL Budget Justification _

PERSONNEL = - |

" This project will take place during FY 2008 through FY 2010; rates are based on actual salaries for the

period and are escalated at a rate of 3%.

FRINGE BENEFITS o - S S |
The scientific staff fringe benefit average rate for FY08 through FY10 is 25.1% for career staff. These
rates are standard to all projects and are approve by DOE.

TRAVEL " .
Travel costs include air transportation, ground transportation, and travel—related costs for a research
trip to conduct interviews in one or more target countries. There are no travel costs on this project. '

‘OTHER

Miscellaneous costs include other projéct expenses include costs such as telephone, copy costs,
computer use and fax costs. Shared administrative support and electricity are included in this

category.

‘Travel burden is 14% of total travel cost.

'General Overhead at 49.2% of Total Direct Costs. G&A funds the general management and ’

administration ofthe Lab. : _ '

" LDRD is 5.40% of total direct costs and burdens minus the subcontract cost and minus electricity.
" Laboratory Directed Research and Development (LDRD) are indirect costs that are allocated to all

direct  programs at the laboratory for independent research and .development activities in
conformance with the guidelines contained in DOE Order 5000.4A.. o

IGPP is .65% of total direct costs and burdens minus the subcontract cost and minus electricity.
Institutional General Plant Project (IGPP) are new construction projects (cost of less than $5M) of a
general institutional nature benefiting multiple cost objectives and required for general-purpose site-
wide needs. IGPP does not include construction projects that can be directly attributed to benefit a
specific or single program. ' '

A Federal Administrative Chérge of 3% on the total is charged to non-DOE sponsor. We will request ‘

a waiver of this charge on the basis that the sponsor is a state agency.
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a. Explanation of Line #11. Overheads and Other Direct Costs — Line A

Organization burden is charges at the rate of 17% on salary and fringe benefits only. The rate is
standard to all projects and is approved by DOE.

b. Explanation ofLiné #11. Overheads and Other Direct Costs — Line B and LineC

Line B basis of $131,018 is the sum of:

$82,210 (effort)

$20,639 (fringe) :

$17,483 (organization burden)

0 (equipment)

$5,175 (subcontract burden)

0 (purchases with burdens)

0 (travel with burden) ' ; -
$5,512 (miscellaneous expenses minus electricity)

Line B. The basis is then multiplied by the combined LDRD and IGPP rate of 6.05%
Line C. The basis is then multiplied by the general overhead rate of 49.20%

d. Explanation of Line #11. Overheads and Other Direct Costs — Line D

Securities and 'Safeguz;rds is a 1% charge on the sum of the project’s total cost minus the subcoﬁtract
cost [1% (307,955 - $103,500)]. S&S is the recovery of safeguards and security costs on non-DOE

projects.
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BigHead Technology
13653 West Park Dr
Magalia, CA 95954
Ph: 530.645.4040 » Fax: 530.645.4040

SHEAD

' TECHNOLOGY

Berkeley Institute of the Environment
Project overview and general scope of work

Background and expertise =~ R _
BigHead Technology started in July of 1999 with a primary goal of building ground up custom ' .
web and server applications. Over the years we have built many rich applications for the web CONL
and deskiop. Most of our clients are medium o large corporations, and the end user of the
applications range from retail users 1o sales call centers to corporate professionals.
_Every one of our applications uses some sort of xm! based web services to allow different
platforms and technologies o communicate with each other. To date we have 1000s of web
services in production, written in several languages. At BigHead we don’t only build solutions,
but we are experts at efficiency and infrastructure. We build our code and services with the goal
to be deployed in heavily used environments. We also have the knowledge and expertise o
build a server infrastructure for deployment that is powerful, reliable, and redundant. :
- Although we have built many applications in several applications, our expertise is with the LAMP
platform (Linux, Apache, MySQL, PHP) and even more specifically the Zend enterprise platform
for PHP. ' : ~ : S .

Hourly Rate oo ; ‘
Our normal hourly rate is $95/hour. We have agreed to the discount rate of $80/hr for this
project. ' ‘ :

Assumptions S : : . ‘ :
«  For each of the activities outlined below the Berkeley Institute of the Environmnet: will
provide all data files and formulas in an acceptible format (Excel and/or filemaker), in
_ addition to design guidelines. : e T T . : ‘
- Delays in receiving such documents or other assets may result in delays to project
completion. ' : :

- Approximate hours per major tasks

Phase 2: May 2008 - Sept 2008 ,
..Household Calculator L R . $20,000
Convert household calculator into database and scenario building 7 250hrs
‘(benchmarking) tool. : e ‘

Essential Activities ‘ o _
a) Convert househoid»cialculator data files into MySQL database (ithese .
, “may or may not be provided by BIE) ‘ .
b) Create functioning user interface in PHP
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c) Add scenario building capacity (similar to Home Ehergy Saver)
Description of scenario building: o RS
Users will be asked to choose between “| want fo save $” and “/ want to
reduce CO2”. The tool generates top 10-15 actions households can do
to achieve these goals and the corresponding change in'$ and CO2.

d) Coordinate with UC Berkeley to host tool on BIE server

e) Add user functionality including login, security, user data storage. &
retrieval tapacity, user fracking, debugging :

Additional Activities (budget permitting)
f)  Advanced drill-down features
g) Advanced scenario building features
h) dynamic charts and graphics.

Business Calculator - ‘ o . $20000
Convert business calcutator into database and Sc;enario building . .. -.250hrs A
(benchmarking) tool. P : .

Essential Activities S o o
- . a) Convert business calculator data files into MySQL database-

b) Create graphic user interface for calculator in PHP

c) User interface to access Energy IQ 'Webservice

d) Coordinate with UC Berkeley to-host tool on BIE server

e) Add user functionality including login, security, user data siorage &

retrieval capacity, user tracking, debugging v

Additional Activities (budget permitting)
f). Advanced drill-down features o -
g) Advanced scenario building features ‘
h). dynamic charts and graphics.

. Phase 3(1): Sept 2008 - May 2009 _ : - .. $20,000 .
' Essential Activities S ‘ ' ' 250 hrs
a) Create webservices functionality to allow other servers to access data o
(SOAP) - o - ' '
b) Provide materials for users to access webservices ool
.c) Debugging or other changes to tool, as needed

Additional Activities (budget permitting) o e e
.-d). Add any additional advanced featureg=: = - “
Phase 3(2): May 2009-- Sept 2002 . I . . $20,000
Essential Activities o C ‘ 250 hrs
a) Integrate Home Energy Saver webservice funbtionaﬁty S
b) Debug and improve efficiency of tools.

Additional Activities (bud'ge‘c permitting)
bc) improved graphics A
- d) ‘additional drill-down features o
e) dévelop “widget" for social networking site,
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SPECIAL TERMS AND CONDITIONS

1.

Termination

A

This Agreement may be canceled at any t|me by elther party, upon thlrty (30)
days written notice to the other party.

In the case of early termlnatlon, the performing agency will submit an invoice
in triplicate and a report in triplicate covering services to termination date,
following the invoice and progress report requirements of this Agreement. A

. copy and description of any data collected up to. termmatlon date will also be

: _provided to ARB.-

Upon receipt of the lnvoice, progress report, and data, a final payment will be
made to the performing agency. This payment shall be for all ARB-
approved, actually-incurred costs in accordance with Exhibits A and B, and.
shall include labor, and materials purchased or utilized (including all

" noncancellable commitments) to termination date and pro rata indirect costs

as specrt" ied in the proposal budget.

Disputes

A

ARB reserves the right to issue an order to stop work in the event that a
dispute should arise, or in the event that the ARB gives the performing
agency a notice that this Agreement will be termlnated The stop-work order
will be in effect until the dlspute has been resolved or this Agreement has
been terminated. -

. Any dlspute concerning a question of fact arlsmg under the terms of this
- .Agreement which is not disposed of within a reasonable period of time by

agency employees normally responsible for the administration of this

agreement, shall be brought to the attention of the Executive Officer or

~ designated representatlve of each agency for joint resolution.

‘ Amendments

ARB reserves. the right to amend this agreement for addltlonal time and/or

- additional fundmg
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EXHIBITE -

ADDITIONAL PROVISIONS

1 Reports and Data Compilations

A. With respect to each invoice penod Umversnty shall forward to the ARB_‘
Contract Administrator, one (1) electronic copy of the progress report and mail

one (1) copy of the progress report along with each invoice. (Do not use -

. Express Mail).. When emailing the progress report, the “subject line” should
~ state the contract number and the billing period. Each progress report w1ll
begln Wl'th the following dlsclalmer '

~ The statements and conclusions in this report are those of the University
and not necessarily those of the California Air Resources Board. The
mention of commercial products, their source, or their use in connection
with material reported herein is not fo be construed as actual or /mplled
endorsement of such producz‘s

B. Each progress report wlll also include:

1.

A brief narratlve account of project tasks completed or partlally
completed since the last progress report;

A brief discussion of problems encountered during the repor‘tlng .

2 _period and how they were or are proposed to be resolved'
'3._ A brief dlscussmn of work planned by prolect task before the next _
progress report; and | ‘
| 4 A graph showing allocation of the bodget andamou_nt used to d'_ate'.'
'5. A graph, showing percent of compleﬁon for.eaoh} task;
" C I the ‘p‘roject is b‘ehind schedule, the"'prbgre’s’s report must co'ntaln an:

explanation of reasons and how the University plans to resume the

schedule

-D. Pnor to. completlon of this Agreement, University shall be entitled to release
-or make available reports, information, or other data prepared or
assembled by it pursuant to this Agreement in scientific journals and other
publications and at scientific meetings, provided however, that a copy of

the publlcatlon be submitted to ARB for review and commient 45 days pnor -
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to such publication. . Further, University shall place the disclaimer
statement in a conspicuous place on..all such reports or publications.
Nothing in this provision shall be construed to limit the right of State to
release information obtained from the University or to publish. reports
lnformatron or data in State pubhcatlons o

2. Copyrightable Materlals

In recognition of the policy of ARB and University to promote and safeguard free
and open inquiry by faculty, students and the members. of the public and in
- furtherance of 'such policy, both' parties agree to the. following. with respect to
rights in data and copynghts under this Agreement: S

A. * "The term "Subjec_t Data” sh.all mean all original and raw research data,
~ . .notes, computer programs, -writings, sound recordings, pictorial
reproductions, drawings or other graphical representations, and works of -
_any similar nature, produced by University in- performance of this
- Agreement, but - specifically excluding “Reports,” as defined in this
Agreement. Subject Data also excludes financial reports, cost analyses

and similar lnformatron |nC|dentaI to contract administration. -

B. Theterm “Reports shall have the meaning assigned to |t in this Exhibit F .
of this Agreement Sl ‘ _ . _

C. - Ownership of all Subject Data and copyrlghts arising from Subject Data
shall be vested in University while ownership of all Reports and copyrights
arising from the Reports delivered under this Agreement shall be vested in
ARB. University agrees to make available to the public for public benefit,
to the extent the University shall have the legal right to do so, without
license or fee, any scholarly articles which are publrshed from the Subject
Data. - : :

D. © Nothing in this exhibit or Agreement shall be construed to limit the right of
- University faculty, students or staff to publish the Subject Data in the form
of scholarly articles in academic Journals nor to affect, abrogate or limit the
right of University faculty, staff or students to make use of the Subject A
. Data. :

3. Travel & Per bie'm

A. Any relmbursement for ‘necessary travel and per drem shall be at the_ o
Unrversrtys approved travel rates. ‘ '
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Nol travel outéide the State of California shall be reimbursed unless prior

-written authorization is obtained from ARB.

4, Meetingls "

A

Initial meeting. ~ Before - work on the contract begins, the Principal ._ '
Investigator and key personnel will meet with the ARB Contract Manager

~and other staff to discuss the overall plan, details of performing the tasks,

the project schedule, items related to personnel or changes in personnel,

-and any issues that may need to be resolved before work can begin.

'P:roqress review meetings. The Principal In\/estigator Aan’d‘ app'rop'riaté

members of his or her staff will meet with ARB's Contract Manager at

may be conducted by phone, if appropriate.

- quarterly intervals to discuss the progress of the project. This meeting

- Technical Seminar. The Contractor will present the results of the project -

to ARB staff and a possible webcast at a seminar at ARB facilities in

- . Sacramento or El Monte. :

5. Confidentiality

A

It is understood that in the course of cafrying out this Agreement, State
may wish to provide University with proprietary or confidential information
of State (Proprietary Information). University agrees to use its best efforts
to hold proprietary information 'in confidence and shall return it to State

upon the completion of the project. .

* This obligation shall’ apply only to proprietary information that is
designated or identified as such in writing by State prior to the disclosure
thereof.- All proprietary information shall be sent only to the Principal

Investigator. Moreover, this obligation shall not apply to any proprietary .
information which: a) is or becomes publicly known through no wrongful or -
negligent act on the part of University; b) is already known to University at
the time of disclosure; c) independently developed by University without -
breach of this agreement; or d) is generally disclosed to third parties by

State wi_thdut similar restrictions on such third parties. -



