SSD )
Contractor: UC Berkeley
: Contract # 08-420

"[FUNDING FISCAL YEAR . . FY 08/09

VA A A A A S Y N L i S S B

Notes:

Contract Manager: Paul Milkey

TERM 04/01/09-06/30/11
PCA . 72430
LINE ITEMIOBJECT 398 TOTAL
DESCRIPTION Consulting services
- - g
Contract $ 320,000.00 320,000.00
'T'ota'l, Contract i - 320,000:000 2 °320,000.00 ]
. — S - o -
Payménté to Contractor:
Inv, # _ lnv.Date - Ser Per . c/s
_ 15346-97208 9/14/2009 “ 8/30/2009 5,694.12 5,694.12 C090253 -
109,663.00 10/13/2009 8/31 - 9/30/11 13,206.95 13,206.95 C090303 <
S o
< ) -
4 ﬁ/7
RS~ _
ITotal, Payments: 18,901.07 ~ - : L .18,901.07 ]
——— N _ S _
— "
IBalanceAvailabIe to Pay Contractor == e 071 301,098.93 ; S 301,098;93'
N —_— - __ - n
Balance Must Be Spent By: . o - 06/30/11 06/30/12 ° .

A L B —" 1 — N A D T LT T AT A DA LT ] S i A Al KT N T SO L A B S N ST N IO S i U S M S M A S S B S’ M S

Wi\Contracts\ARB\FY 08-09\08-420x UC Berkeley.xIs

11/19/2009



" Air Resources Board

"Unlvers:ty of Callforma Berkeley

Accounting Services
Extramural Funds Accounting

Date: 9/14/2009

Accounting and Grants INVOICE NO. 15346 - 97208
'P.O. Box 1436 - :
_ Sacramento, CA 95812
Contract/Granf/Agreement/Purchase Order Pl/Director:  Madanat, Samer M
Number: 708420  Reference: ‘ '
PrOJeCZ‘ Title Assembly Bill 32 (Measure T-6) and Good
Movement
Period Billed-
" To 8/30/2009
S Cumulat/ve ’ Current
Salaries & Wages 15,445. 19 ] 4,805.75
Employee Benefits 1,114.95 239.10
Equipment & Facilities C o 0.00 . 0.00
Supphes, Matenals, & Servnces 12792 41.62
Travel | : ‘ ~ - ={0.00 - 0.00
-Subcontract - - 0.00 0.00-
Tndirect Cost: e 1,668.81 517.65
' TOTAL . $18,356.87 - 5,694.12

| | Amount Now Due &=

Refer to invoice # 15346 - 97208
‘and make check payable to: :
THE REGENTS OF THE UNlVERSITY OF CALIFORNIA

Extramural Funds Accounting -
2195 Hearst Ave RM 130 MC 1103

_ Berkeley, Cahforma,‘94720-1103 o

TIN# 94-6002123

Itis hereby certified that all expenditures reported (or payment reqqestéd) are

for appropriate purposes and in accordance with the agreements set forth in

the application and award documents.

s b

Questions .regarding this invoice should be directed to:

Victorino Soriano, Award Analyst

“Phone: (510) 643-6539 FAX: 510-643-8997

Email: vsoriano@berkeley.edu

6533-24-0 . ~ Addressee "’

UCB Form 3000A
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e . [S—

Harman, Guy@ARB _

From: Harman Guy@ARB :

Sent: ‘" Tuesday, September 22, 2009 9:51 AM

To: - ' Clymer, Pam@ARB —_—
Subject: ‘ Invoice Approvals: UC Berkeley 07&71803 974.72,\& 08~

Attachments: AR-M550U_20090922_090611.pdf

‘7%7/1«/%? as. D{f

io/«w {70/

Please'approve attechea invoices by 09/22/03‘via e—mail.

AR-M550U_200909
22_090611.pdf (...

" Thank you -

guy

“Guy Harman

JAccountant I (Spec1allst)
California Air Resources Board
Phone (916) 322-9390

Fax - (916) 322-9612

. -----Original Message ——————

From: . sharpcopiere@arb. ca.gov ‘[mailto: sharpcopler@arb ca. gov]
Sent: Tuesday, September 22 2009 9:06 AM :

To: Harman, Guy@ARB '

Subject: Scanned image from Accountlng Sharp Copler 20th Floor

DEVICE NAME: Accountlng Sharp Copier 20th Floor e ' ‘ R4
DEVICE MODEL: SHARP AR-M550U . : :
LOCATION 20th floor-South Side- Center

FILE FORMAT: PDF MMR{G4)
RESOLUTION: -300dpi x 300dpi ~

Attached file is scanned image in PDF format.
This file can be read by Adobe Acrobat Reader.
The reader can be downloaded from the follow1ng URL

http://www;adobe.com/



| Harman, Gu;/_@é'ARB

" From: ' ‘ ‘C‘Iymer, Pam@ARB

Sent: .+ Wednesday, October 14, 2009 11:47 AM'

To: ' : Harman, Guy@ARB

Subject: FW: Invoice Approvals: UC Berkeley 07-418#77803 97472 & 08-420 #1 5346 97208
Attachments: AR:M550U_20090922_090611.pdf |

AR-M550U_200909
22_090611.pdf (...
CHi Guy,

Invoice #15346—93541,‘contraCt number #08-402 has been approved for payment.
Pam

————— Orlglnal Message--%f-

From: Harman, Guy@ARB _ - o ] oo .

Sent: Tuesday, September 22, 2009 9:51 AM - R , ‘ ‘ R ‘;
To: Clymer, Pam@ARB . I _— '
Subject: Invoice Approva1s~ UC Berkeley 07-418 #77803-97472, & 08-420 #15346 97208

Please approve attached invoices by 09/22/09 via e- mall
. Thank you

guy
. o S
Guy Harman ’
Accountant I (Specialist)
California Air Resources Board
Phone (916). 322- 9390
Fax (916) 322- 9612

R Original Message——-—¥
- From: sharpcopier@arb.ca.gov [mallto shavpcopler@arb ca gov]
‘Sent: Tuesday, September 22, 2009 9:06 AM

To: Harman, Guy@ARB
Subject Scanned image from Accountlng Sharp Copler 20th Floor

DEVICE NAME: Accountlng Sharp Copler 20th Floor

DEVICE MODEL: SHARP AR-M550U0°

-LOCATION. 20th floor- South Side- Center

FILE FORMAT: PDF MMR (G4)
RESOLUTION: 300dpi x 300dpi

Attached file is scanned image in PDF format.

. This file can be read by Adobe Acrobat Reader.

The -reader can be downloaded from the follow1ng URL:

http;//www.adcbe.com/



- Unwersnty of Callforma Berkeley |

Accountmg Services
. Extramural Funds Account}ng

' lnvoice To:

,, - T pater 1011372009
. Aix‘Résources_Board o Co e o ,
Accounting and Grants - - 1. " INVOICENO. 15346 - 100663
.P.0. Box 1436 LoeE : T ' het
Sacramento, CA 95812 ‘ __I ‘
[ . S : ._ '
- _ Contract/Grant/Agreemenf/Purchase Order R PI/Dlrector Madanat, SamerM
! '  Number: 08—420 . : Reference :
‘ Pro_[ect Title Assembly Bill 32 (Measure T-6) and Good :
| ) Movement o
‘  Period Billed A
8/31/2009 - 9/30/2009 -
. o - Cumulative Current -
Salaries & Wages g % R . 26,202.79 g - 10,757.66
Employee Benefits //}/ /O//Z S 2171836 . '1,063.41
Equipment & Facilities e 000 - 0.00.
. Supplies, Materials, &Semces . L oo, 021623 £+ . 8831
_Travel - o S CoeTe0 . 97.00
Subcontract ~ © - - - _ B ' /" C o000 . 0.0
Indirect Cost - - R L R, 2,868.44 L 1,200.63
R : ' " TOTAL o 83156382 1 1320695
| ' Amount Now Due =
| Refer to invoice # 15346 - 100663 = - ‘ Tt is hereby certified that all expenditures,seported (or payritent requested)are. £ |
| oo < § for appropriate purposes and in actordance thh the agn:emcnts setfm'th in
| and make check payable to : § the apphmon and award documents. )
THE REGENTS OF THE UNIVERSITY. OF CALIFORNIA IR :
- Extramural Funds Accounting - ' i ‘
2195 Hearst Ave RM 130 MC 1103,
Berkeley, Calif_ornia 94720-1 103 '
TIN # 94-6002123 . -
- Questions regafding this in'voicé shouid be directed fo: . . Victoriuo Soriano, AwardAnalyst '
‘ A e Phone: (510) 643-6539 . FAX: 510-643-8997
Emm] vsoﬂano@bcrkclcyedu C

6633-24-0 -  Addressee - © - . UCB Fomm 3000A




Description Department Dosc, - Date Dac id ns?gg . m:&&. Epangss A o 5
. 46 -C X .
DIRECT COSTS
GUERRERQ, SEBASTIAN E. GRAD STONT RES-FULL FEE REM DB/31/08.  PAYQ453840 18.66% RES . 000 T esTe4 0.00 0.00
- GUERRERO, SEBASTIAN E. GRAD STDNT RES-FULL FEE REM 00/30/08 . PAY0453840 49.5% REG 000 . 1,726.56 0.00 0,00
L, YOWEL " ASST RES — -FISCAL YR-B/E 009 PAYO4GIBA0.  26% REG 0.00 1,880.58 0.00 0.00 -
MARTIN, ELLIOT POSTDOC-EMPLOYEE 08130009  PAY0453840 25%REG 000 . 143225 0.00 0.00
MCDONALD, BRIAN CHARLES GRAD STDNT RES- NO REMISSION 0813109 PAY0453840 9.33% REG 0.00 30127 0.00 0.00
- MCDONALD, BRIAN CHARLES ox»umquzq mmm.zoxmz_mm_oz 003000 PAYO453840. ° 24.5%REG 000 701,11 0.00 0.00
.. 0.00 - £,788.61 0.00° . 0.00
" QUOSS, VAUGHN P, STAFF RESEARCHASSOC | 09/30/09. - PAYG453840 €0.23% REG .- 000 1,749.68 .00 - 0.00
RODIER, CAROLINE J R&D ENGINEER 4 DO/30MB . PAY04S384C ~ - 26% REG 0.00 1,841.67 0.00 0.00
: 0.0 © 7 ase15 - 0.oa Com
. . - ’
L YUWE ASST RES — -FISCAL YR-BIE 03009 - | PAY0463840° . 0% REG- o - 000 212.39 0.00 0.00
mogmx., o.»zo:zmg R&D ENGINEER 4 | OSONB [ PAYOASI340 © 0% REG £.00 “185.25 0,00 0,00
i . 0.00 a6764 R
GUERRERO, SEBASTIAN £ -~ GRADSTDNY RES-FULL FEEREM 0B/BI0D  PAY0453840 0.00 © L 8de - 000 0.00
* GUERRERO, SEBASTIANE, GRAD STDONT RES-FULL FEE REM -09/30/03  PAYD45384D . 0,00 - 22,27 I 000 0,00
U, YuwE ASST RES w -FISCAL YR-BIE 00/30/08  PAY04E3840 000 336,43 000 0.00
MARTIN, ELLIOT y - POSTDOC-EMPLOYEE . ¢ oorsoko  PAYO4E3840 0.00 4118 000 0.00
MCDONALD, BRIAN CHARLES GRAD STONT RES- NO REMISSION Ca3IB  PAY0463840 0.00 3,88 0,00 - - 0.00
MCDONALD, BRIAN CHARLES GRAD STDNT RES- NO REMISSION 08/20/08  PAYO463840 : 0,00 1020 - 0.00 0.00
QUOSS, VAUGHN P, ..  STAFFRESEARCHASSOCI 08/30/08  PAY0453840 | 0.00 103.31 000 . 0.00
RODIER, CAROLINE J-  RADENGINEER 4 - 0X/30/00  PAYGAB3BA0 0.00 637.67 000 - 000 -
g <7 .00 1,060.41 . Y 000 -
) : : ‘ : .. i o . o ’ A. .
SEP GAEL INS ASSESSMENT - . 09/30/09 . GAEL453838 : - 000 . 88al - 0.00 pop -
o000 833 000" 0.00. .
- Domestio HE._ R .. . . . B P ) ) . .. .
" HARLEY,ROBERT A Sacramento, CA 8/19/08 08/27/09. 11562740 - 0.00 _97.00 0,00 0.00
000 87.00 - oo 0.00
 TOTAL DIREGT COSTS 0.00 - “42,008.32 - .00 0.00
IRECT C
- 09/30K08 - SOHO020007 ‘a.00 1,200.63 000 - 0.00.

Month: mm_xma.amw

" Business Unit: 1« UC Berkeley
* Flscal Year; 2009-10

.OCW-NMZW&»O._._S.._J\ DETAIL .
By Fund !

Selection Criterla: Acsount Codi | Fund Code 15346 | Orp Code 00810, 88889 | Program Goda | Project No” | Flexteld
ogl2 zaw ] oa 13 Nods ,oa L4 Nods |Org L5 Nods | Org L6 Noda | Acct L2 Node: EXPENSES | Acct L8 Node: | Acnt L4 Node: .

_umu¢ 10f2.
‘Run Date: .10/22/09 _

Run.Time: 43:08:04

- STATE O BY FUND BASE B 10.0% -




i
i
i-
i

w:m_.swwm Unlt: 1 .- UC Berkeley. . ) R - ocxxmmﬁ. >o._._<._._..,<c‘m.‘_..)=..m, c
Flscal Year: 2008-10 - . - . ) . . . By Fund T
- Month: . mw,veoz.aw.. ) o . . o und.,

v

. Seleclion Griterla: Acsount Code | Fund Code 16346 | Org Code 00810, 99999 | Pragram Cods. | Project No | Flexfleld
. OrglL2 Node | Org L3 Node | Org L4 Nods | Org L5 Node | Org L8 Node: | Acct L2 Node: EXPENSES | Acct L8 Node: | AcctLd Node:

. .

Page2of2 :
Run Date: 10/22/09 .
Run Time: 13:08:04

DescHption : Lo .cmm_i‘Eﬂs,Uaan. . ) " ‘Date Docld - - Reférence - . Budg . -, Expenses f ] Pre E b
" goo 120088 000 . 0,00
TOTALINDIRECT COSTS B B L S : : e eee 120063 - - ooo. . . - 000
TOTAL FOR FUND 15348 - GAEPA ARB 08-420-Madanat-0811 I . L R 000 13,206.95 " 000, 0.0
, .
b
M N4




Harman, Guy@RB :

From: ' . Clymer, Pam@ARB

Sent: ‘ Monday, November 02, 2009 11: 44 AM

To: , Harman, Guy@ARB :

Subject: : , FW Invoice Approval: uc Berkeley 08-420 #15348 100663
~ Attachments: AR-M550U_20091028_155841.pdf |

AR-M550U_200910

' 28_155841.pdf (...

Hi Guy,

.The attached invoioe'has been approved for payment.

Pam

~--+-Original Message-----

From: Harman, Guy@ARB B

Sent: Wednesday, October 28, 2009 4:55 PM

To: Clymer, Pam@ARB

Subject: Inv01ce Approval uc Berkeley 08-420 #15346-100663

Please approve attached invoice by 11/03/09 via e-mail..

Thanks»

. Guy -Harman. o
. Accountant I (Specialist)
"California Air Resources Board

Phone (916) 322-39390
Fax ) (916) 322-9612

\w—--—Orlglnal Message ——————

From: sharpcopier@arb.ca.gov ‘[mailto: sharpcopler@arb ca. gov]

. 8ent: Wednesday, October 28, 2009 4:59 PM

To: Harman, Guy@ARB
Subject Scanned 1mage from Accountlng Sharp Copler 20th Floor

: DEVICE NAME : Accountlng Sharp Copler 20th Floor

DEVICE MODEL: SHARP AR-M550U
LOCATION: 20th floor- Southlslde-Center

FILE FORMAT:- PDF MMR (G4)
RESOLUTION: 300dpi x 300dpi

Attached file is scanned image‘in PDF format.
This file can be read by Adobe Acrobat Reader.
The reader can. be downloaded from the following URL

‘http://www.adobe.com/



STATE OF CALIFORNIA

STANDARD AGREEMENT

STD 213 (Rev 06/03) AGREEMENT NUMBER

08-420
REGISTRATION NUMBER

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

. STATE AGENCY'S NAME

‘Air Resources Board (ARB, CARB, State)
CONTRACTOR'S NAME

- The Regents of the Unrversrty of California, Berkeley (uc Berkeley, UC, or Contractor)

2. The term of this : : Aprll 1, 2009 or upon DGS approval through June 30, 2011 :
Agreement is: ' '

3. The maximum amount $320,000.00 : S
of this Agreement is: Three Hundred Twenty Thousand Dollars and No Cents

4. The parties agree to comply with the terms and conditions of the following exhibits whlch are by this reference
made a part of the Agreement X

Exhibit A — Scope of Work _ . ‘ » . 1page
Exhibit A, Attachment 1 - Proposal ' ’ ' : , " 52 pages
Exhibit B — Budget Detail and Payment Provisions N P 2 pages
Exhibit B, Attachment 1 — Budget = R A - . 12pages
Exhibit C* — General Terms and Conditions = - ‘ o ' . GlA101*
.Exhibit D — Special Terms and Conditions o . T L 1 page
Exhibit E — Additional Provisions - - ' - o I ’ 3 pages
* Exhibit F = Contract Report ‘Format Guidelines CHE . » - 6 pages

Items shown with an Asterisk (*) are hereby mcorporated by reference and made part of thls agreement

IN WITNESS WHEREOF, this Agreement has been executed by the partles hereto.

CONTRACTOR C \ California Department of General -
: . . Services Use Only

CONTRACTOR'S NAME (if other than an individual, state whether a corporation, partnership, etc. )

The Regents of the Unrversrty of California, Berkeley - -

BY (Authegized S:gn% DATE SIGNED(Do not type) ADPROVED

i ey || ,

PRINTEDQ/NAME ANDy TITLE OF PERSON SIGNING _ S N T

Jyl Baldwin, Assrstén%DirectOr v S MA\E[ 2 2093

ADDRESS . . ) - ‘ - - “

2150 Shattuck Avenue Suite 313, Berkeley, CA 94704 . DEPT OF GENERAL SERVICES|
STATE OF CALIFORNIA B - |

AGENCY NAME ’ . !

Air Resources Board

T BY. {Auty:id\&g%i\ o . DATE SIGNED(Do not ﬁpe)
: 5/57/09

. 5 PRINTED NAME AND TiTLE OF PERSON SIGNING , ‘ ol ] Exempt per:

Socorro Watkins, Chief, Bus;ness Management Branch

ADDRESS Sharon blmmoris

P.Q. Box 2815, S to. C Contract Services Section Marfager . ol o
| acrameno A 95812 Air Resources Board _ av“ ”»4«&(\(‘\(%”\“‘




" EXHIBIT A

- ARB/ UC Regents, Berkeley
Agreement No. 08-420
Exhibit A

Page 10of1

SCOPE OF WORK

1. The Regents of the University of California, Berkeley (UC, University, or Contractor) égrees to

provide the following services for the project entitled “Assembly Bill 32 (Measure T-6) and Good

~ Movement”, which is attached hereto as Exhibit A, Attachment 1, and made a part of this

Agreement

o 2. The project representatlves during the term of ’[h!S agreement will be:

Requesting Agency: ARB

Provudlng Agency Regents of the UC
Berkeley

Division:  Stationary Source Division

Division: _ Institute of Transportation Studles

Contact: Paul Milkey

Contact: Samer Madanat

Address: - 1001 | Street, Floor6
‘ Sacramento, CA 95814

| Address: 109 McLaughlin Hall

Berkeley, CA 94720

Phone: (916) 327-2957 -

Phone: (510) 642-3585

Fax: (916) 327-6251

Fax: (510) 643-3955

Email: madanat@ce.berkeley.edu

Email: pmilkey@arb.ca.gov

The University’s Contract Administrator is:

" The ARB Contract Administrator is:
| Requesting Agency: ARB

Providing Agency Regents of the UC

_ Berkeley
Division: Administrative Services. Division: - Sponsored Projects- Office
Contact: Sue Bayoneta . ' Contact: Jyl Baldwin

Address: - 1001 [ Street, Floor 20
' Sacramento, CA 958_14

Address: © 2150 Shattuck Ave., Ste. 313
Berkeley, CA 94704 ]

Phone: (916) 327-8215 v Phone: -~ (510) 642-8110
Fax: - (916) 327-2940 Fax: (510) 642-8236
Email: shayonet@arb.ca.gov Email: " jbaldwin@berkeley.edu

.



ARB 7/ UC Regents, Berkeley -
Agreement No. 08-420
Exhibit A, Attachment 1

Page 1 of 52

TECHNICAL PROPOSAL
Assembly Bﬂl 32 (Measure T-6) and Good Movement

Prmc1pal Investigator: Samer Madanat

' Official Authorized to Bind this Proposal:

Name ‘Jyl Baldwin, Assistant Director

o

Signatﬁre i Qdy,}/( | \())Mﬂ"’ d‘ .)‘6100'.}

Pfep_ared for:“.

State of California Air Resources Board
‘Research Division
PO Box 2815
Sacrament, CA 95812

| Prepared by:

University of California, Berkeley
Institute of Transportation Studies -
109 McLaughlin Hall
Umversrcy of California Berkeley -
‘Berkeley, CA 94720-1720 -
' (916) 451-8088
February 6, 2009

Check if applicable:
Animal subjects_
Human subj.ects;}__g_‘



H

L

X.

Project 'Managément Plan (Appendix A) RN

ARB / UC Regents, Berkeley
Agreement No. 08420

Exhibit A, Attachment 1 - - - : 2.

Page 2 of 52_
TABLE OF CONTENTS

Statemnent of SIZNHICANCE. .cvvviiiietrrrrnierreniienervrisinresersssesrseeresssrsessseossd

Abstl'act&..........n_...........-’...........n..-..u-nn..-..’-o....n..o..n-..uu....u..ns
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Technical PIal....ccvueerereemreisiiisiiseiisiiiinesessssormesnesseessessssessssasssesessard
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: COSt Prﬂp{)sal (A.ppendix B) 'Q..O.‘00..0-0.0";.0..;t"tl'....;.'b.t.l'lb'....’t"tl.o.0516

" Appendix A: Curriculum Vitae

Appendix B: Cost .Propééal



ARB / UC Regents, Berkeley
- Agreement No. 08-420". : .
Exhibit A, Attachment 1 _ 3

Page 3 of 52 s : :

L . Stafeinent of Significance -

Through the Global Warming Solutions Act of 2006 (AB 32), California has committed

' to reducing greenhouse gas (GHG) emissions to 1990 levels by 2020. As part of a

broader scoping plan outlining numérous measures to help achieve this goal, the

California Air Resources Board (ARB) has established a specific objective of 3.5 million * T
‘metric tons of carbon dioxide (CO2) equivalent (MMTCO2E) reduction in GHG

emissions from the goods movement sector by 2020 (Measure T-6), with larger
reductions to follow by 2050 in accordance with Executive Order S-3-05. Additional
GHG emissions from goods movement will occur due to the low carbon fuel standard - -

{(measure T-2), ship electrification at ports (measure T-5), improved aerodynarnic’

efficiency of heavy-duty vehicles (measure T-7), and MD/HD vehicle hybridization

- efforts (measure T-8). The proposed research will consider, identify, and evaluate

measures to reduce GHG emissions from the goods movement sector that will (1) help
achieve the 2020 GHG emissions target; (2) be consistent with longer term (2050)

changes needed in goods movement infrasiructure, operating practices, and vehicles; and .
'(3) maximize air quality co-benefits by 2020. IR

1 A Abstl"act‘

Through the AB 32, California has committed to reducing GHG emissions to 1990 levels
by 2020. The ARB has established a specific objective of 3.5 million metric tons of CO2
equivalent reduction in GHG emissions from the goods movement sector by 2020, with
larger reductions to follow by 2050 in accordance with Executive Order S-3-05. The
proposed research will consider, identify, and evaluate measures to reduce GHG -
emissions from the goods movement sector through four key research elements: (1)
policy review and stakeholder outreach, (2) equipment and vehicle analysis, (3) lifecyele
analysis, and (4) logistics/supply chain analysis.

118 Projéct Objectives -

The objective of the proposed research is to consider, identify, and evaluate measures to
reduce GHG emissions from the goods movement sector that will (1) help achieve the -
2020 GHG emissiotis target; (2) be consistent with longer term (2050) changes needed in g
goods movement infrastructure, operating practices, and vehicles; and (3) maximize air
quality co-benefits by 2020. This will be accomplished by four key research area
activities: (1) policy review and stakeholder outreach, (2) equipment and vehicle analysis,
(3) lifecycle analysis, and (4) logistics/supply chain analysis. '
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IV, - Technical Plan .
This technical proposal includes four key eIerhents 'outiined below.

¢h) Pohcy Review and Stakeholder Outreach (Susan Shaheen and Carolme Rodler,
_ Transportatwn Sustamabllzty Research Center) ‘

@ Literature Rev1ew
ARB staff and UC researchers will work collaborative on a general literature search that

will be conducted to identify a range of strategies to reduce GHG emissions from goods
. movement, particularly from Europe, and include land use planning and social marketing

efforts to encourage behavioral change. This review will include the identification of best - -

or good practices for the goods movement sectors. As possible from the literature, this.

. review will also identify potential financial and institutional barriers to policy

implementation as well as alternative regulatory frameworks to dnve pohcy
, anlementauom ‘ :

by Exp'ert/Stakeholder Interviews -

Interv1ews will be conducted to gathér a deeper understandmg of the perspectives of
experts/stakeholders in the goods movement sectors in California (e.g., from industry,
government, nongovernmental orgamzatmns, and academics). Apprommately 20 to0 30
interviews will be conducted in person or via telephone. The 1nterv1ews will explore ™

- strategies, barriers, and opportunities for reducing GHG emissions from.the goods
movement sector. They also will investigate a range of regulatory frameworks for

- implementing strategies (e.g., voluntary, regulatory, etc.). ARB staff and UC researchers

- will Jomﬂy identify experts/stakeholders to ensure good representation of the full range of

sectors in the goods movemerit arena and to avoid over or under representations in some -
- sectors. ARB staff will work with researchers to review and comment on the expert
interview instruments.- :

(c) Stakeholder Workshops
Researchers will work closely with ARB to support stakeholder wei'ksheps with hlgh-

+ level goods movement proféssionals in California (e.g., agenda development, meeting
facilitation, note taking, etc.). The workshops will consist of a brief introduction to AB

32, potential policy strategies and mechanisms for reducing GHG emissions in the goods o '

movement sectors. For example researchers can explore the relative difficulty which
- government would face in implementing various alternatives, due either to technological ™

- or organizational constraints, and if constraints are suggested, how might these '
constraints be overcome. ARB staff and UC researchers will work together to identify the
relative roles of ARB staff and UC researchers in the stakeholder Workshop process and
1o develop the Workshop instruments. »
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The results of the literature review, expert interviews, and stakeholder workshops will be

. summarized and evaluated to identify important strategies and regulatory frameworks

iricluding implementation challenges and opportunities. Institution Review Board
~ approval will be obtained for the recruitment and protocol for the expert and stakeholder
interviews and workshops. - o : ‘

' (2) Vehicle and GHG Emissions Analysis (Robert Harley, Civil and Exivironmental
Engineering Department) . .

In this area, we will compile and review data on the fuel use, demographics (i.e., vehicle
population and age distribution), and emission factors (GHG plus NOx and PM) of
existing and future medium duty (HD) and heavy duty (HD) truck and locomotive ,
engines in California. Current data on the population, age distribution, fuel economy, and -
emission factors for trucks will be extracted from California’s motor vehicle emission .
factor (EMFAC) model, as well as the most recent Vehicle Inventory and Use Survey
(U.S. Census Bureau). We will also search for other relevant data. Locomotive engine

" emission test results conducted by Southwest Research Institute and others will also be
. reviewed. ~

We will buﬂd a geographic information system (GIS)-based mapping tool that shows the

e spatial distribution of GHG emissions from goods movement in California, such that CO;

and other GHG emissions can be mapped on the same 4 km statewide emission inventory
grid that ARB uses for air quality planning and modeling. Not only will this greatly ’
facilitate assessment of air quality co-benefits of GHG reductions, it will also help to .
visualize the spatial distribution of goods movement activities and relationships to ports,
- freight terminals, rail corridors, etc. In the first year, we only plan to map emissions from
~ diesel trucks; GHG emissions from other transport modes including railroad locomotives,
 ghips, gasoline-powered MD trucks, aircraft, and crude oil/fuel pipelines will be added
later. We will use currently available Caltrans traffic counts (AADT = annual average
- daily traffic) for many segments of the state highway system to help define the spatial
distribution of truck activity, separately for 3, 4, and 5+ axle trucks for which separate
counts are available. These trucks are almost all diesel-powered at present. Surrogates
" such as population and/or traffic count data from urban arterial roadways will be usedto
~ map approximately the remaining fraction of on-road diesel fuel use that occurs on non-
' highway roads. - : o

- (3) Lifecycle Analysis (Arpad Horvath,'Civii and Environmentai'Engineering '
Department) ' :

In this area, we will réview existing literature and other data sources (e.g., commercial
data bases) for the air emissions from important modes of goods movement in California:
" marine, rail, -and truck transport. Attention will focus specifically on GHG and criteria
pollutant emissions per ton-mile on a life-cycle basis. Life cycle is defined as
encompassing fuel production and delivery and vehicle/vessel manufacturing: The
geographic scope of the analysis is California, but some of the production inputs into
these modes may happen outside of California. All supply chainis, wherever they happen,
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will be included. The unit of analysis will be a ton-mile, i.e., a ton of goods transported

. one mile between the ongm and the destination. Multlmodal routing (e.g., utilizing: ra11
" and truck transportation in sequence) will be analyzed. We will then assess the -

opportunities for GHG reductions from mode shifts, potential operational improvements,
and introduction of new technologies and systems (e.g., shore power at ports, options to
reduce heavy-duty truck idling, etc.) in goods movement in California. The emphasis will |
be on options that rely mainly on existing infrastructure by 2020, and with potential for

| _'new, electrified rail infrastructure by 2050. Electrification of trucks by 2050 (with -

improving battery and rechargmg optxons) will also be studied. The assessment will
include emissions from both fuel productlon and use with total lifecycle GHG emissions
(wherever they occur) and in-state emissions of cntena pollutants,

C)) Loglstlcs/supply chain (Y uwei Li, Institute of Transportatmn Studies)

Passenger travel demand management has been recogmzed asa cntxcal component in
reducing both traffic congestion and GHG emissions. Logistics demand management, on

- the other hand, has so far received far less attention. Logistics demand management has

two principal components. Firstly, on the demand side, it recognizes that goods .
movement and logistics activities are derived activities, resulting mostly from economic

activities of the population. Changes in economic activities affect the intensity and types

of logistic activities. For example, product-oriented efforts such as éducation of
consumers to consume locally-produced goods, reduced packaging, greater use of
concentrates, and programs to reduce returns of merchandise will affect demand for
logistic activities. Process-oriented efforts such as providing incentives to stabilize the
economic behavior (e.g. order size and frequenmes) of stakeholders in the supply chain
will also affect the demand for goods movement. Secondly, on the supply side, the
intensity and types of logistic activities are also affected by the logistics cost. The cost
breakdown for each mode (truck, rail, etc) and whether environmental cost is explicitly
accounted for strongly affect the competition between modes (multimodal) and the

integration of modes (intermodal). Policy measures such as carbon fee on fuel wouid alter

the competltlve iandscape and eventually the GHG emissions outcome

Our research on loglsncs demand management explores both the demand-side and the
supply-side strategies and policies that could either reduce goods movement demand, of
induce better logistics demand patterns (in time and space) that are inductive to GHG
reduction, while sustaining and enhancmg the economic vitality of a regxon During the
first year, a comprehensive literature review will establish the state-of-art in-logistics
demand management over the world. Similarities and differences between passenger
travel demand management and logistics demand management will be examined.

* Strategies and policies that are llkely result in s1gmﬁcant GHG reductlons will be ~ " mhac

1den’nﬁed

: One_key difference between passenger travel demand management and logisfics demand
‘management is that the latter involves private enterprises to a much greater extent, and
~ private responses to public policies have ripple effects over the supply chain. This creatés

not only the need for innovative policies and strategies, but also the need for new analysis

(N



. ARB/ UC Regents, Berkeley
Agreement No. 08-420 L ) :
- Exhibit A, Attachment 1~ | S Y
Page 7 of 52 . .

methodologies. In latter part of the first year and in subsequent years of this research, we
will develop these methodologies, and use them to analyze select strategies and policies
for logistics demand management. For example, inducing consumers to consume locally-
produced products through education and cost measures; reducing deadhead (tractor with
empty tiailer) and bobtail (tractor with no trailer) movements through load matching,
route and delivery schedule optimization, and makmg loading and receiving schedules
more flexible. The comparative effectiveness of various measures and how these

" measures can work together to achieve the same goal will be examined.

- (5) Project Repofting .and,Final Report

Research will draft a comprehenswe report on their ﬁndmgs of the research conducted as
part of this project. : .

6) Technical Support for AB 32 Scoping Plan Process

" Researchers will provide féc;hnical support to the development ofa goods movement
strategy for AB 32 as needed within the limitations of the budget.
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)
I
: VL Project Schedule ' S L :

. Project Performance Period: April 1, 2009 through March 31, 2010,

- "f -\-5;3_\-,@; =
S Note: shaded areas indicate periods of major activity for each step. " o e ;
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VIL Project Managein‘ént Plan

.(1) ‘Organizational Chart
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' (2) Sumimary Statement of Responsibilities of Key Personnel

»  Samer Madanat is the P.I and will oversee and review all aspects of the research
project. Rachel Finson will assist Samer Madanat by prowchng overa]l prOJect

- management and research support.

= Susan Shaheen and Caroline Rodier will oversee the policy review and
stakeholder research assisted by a senior public policy analyst, post doctoral
researcher, senior development engineer, and undergraduate assistants,

* Robert Harley will oversee the vehicle and GHG emissions ana1y31s research

. conducted by a graduate student researcher.”

»  Arpad Horvath will oversee the lifecycle analysis research conducted by post
doctoral researchers, Mike Chester and Brett. Williams.

® - Yuwei Li with the assistance of a graduate student researcher wﬂl conduct the
logistics/supply chain research.

3 Management and Coordmatmn

. Area research leads will meet regularly with assigned staff to coordmate pro_;ect tasks
with their budged amounts and schedule as describe in Part IV above. The entire

- . research team will hoId quarterly meetings to coordmate progress and share interim
results, .

- “@ Currlcula Vitae (See attached in Appendlx A)
N vVII.' - Related Research

6} Samer Madanat

* “Comphance and Commeicial Vehicle Operators A Systems Evaluanon of the Problem and Virtual
' Solutxons” PATH Task Order.6105, California Degamnent of Transportation, 2005- 08.

»  “Development of a Practical Tool for Origin-Destination Matnx Estimation™, RTA 5 1A0317
Cahforma Dep_g@ent of Transportatlon, 2005-07. )

*  “Research Center of Excelience in Futare Urban Transport: The Interplay of Technology and Pohcy in-
_ Urban Transport”, co-PI Volvo Research and Educangnal Fgundaﬂons, 2005-09 (PI: Carlos Daganzo,

~uc Berkeley)

= "Integrated Infrastructure Management and Decmon Support”, National Science Foundanon, Urban
Infrastructure Program, Co- Prmcxpa] Investxgator, }995-1997 '

(Z)ArpadHe)rvath SR - o e

"= “Life-cycle Environmental and Economic Decision-Making for Alternative Biofuels”
- Position: Co-Principal Investigator (with T. McKone, LBNL)
" :Source of Funding: Energy onscxences Institute, UC Berkeley

_Period: 01/01/08 12/3 1/10 . )

» “Evaluatlon of Efﬁc1ency Activities in the Industrial Sector Undertaken in Response to Greenhouse
: Gas Ermssxon Reducnon Targets” - :

CPYI,
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Position: Principal Investigator
Source of Funding: California Air Resources Board
Period: 8/01/07 — 1/31/09

_» “Life-cycle Environmental Assessment of Passenger Air and Rail Transportation”
Position: Principal Investigator . T '
Source of Funding; UC Transportation Center

Period: 7/01/05 — 9/30/07

Gas Emissions of Personal Computers in California”
“Position: Principal Investigator ' . »
Source of Funding: University of California Energy Institute-
Period: 7/01/05 — 6/30/06

« “An Anaiysis of Policy Mechanisms to Reduce the Life—Cy;:le Energy Consu.mpfion and Greenhouse

= “Center of Excellence: Future of Urban Transportation”
- “Position: Co-Principal Investigator (with 7 others)
Source of Funding: Volvo Research and Education Foundation
Period: 01/01/05 — 12/31/09

= “Computer-Aided Hybrid Models for Envirorimental and Econofnic Life-Cycle Assessment”. .
Position: Principal Investigator, with two subawards (Carnegie Mellon U., University of Stuttgart,
Germany) - B : - ‘
‘Source of Funding: EPA STAR Technology for Sustainable Environment
Period: 01/01/02 - 12/31/04 L C ‘

(3) Robert Harley -

. = A fuel-based assessment of on-ma& and off—'road mobile source emissions.. Sponséred'i)y the Electric
Power Research Institute, 2008-2009 (899,977). : : ; B

*  On-road measurement of light;duty gésoline and heavy-z;luty diesel vehicle emissions. Spdnsored by
. the California Air Resources Board, 2006-2009 ($271,463). . :

= Emission and air tiuality impacté of new diesel enginé control technologies. SpdnSored by the UC
_ Transportation Center, 2006-2009 ($44,834). : ‘ .

‘. A seasonal perspective on regionél air quality in Central California (Phase§ 1 and 2). Sponéored by the
. California Air Resources Board, 2004-2009 ($300,000). T ..

o Guiding future air quality management in California: sensitivity to changing climate. Sponsored by the B
U.S. Environmental Protection Agency, 2003-2009 ($900,000). :

(4) Yuwei Li

«'..--=Description of related research project: Determination of the mqst progressive options for shifting the

freight logistics industry towards more sustainable goals will require careful planning and coordination
between multiple parties. Both consumers and government will play roles in influencing industry to
consider implementation of solutions which will reduce environmental impacts. The influence of

consumers can play a significant role in detérmining the demand for goods, since they have the potential to
- .incentivize the voluntarily implementation of Green Logistics schemes. Such behaviors should be analyzed
from both an economic and sociological viéwpoint to determine their potential effects o logistics systems. -
In addition, government can guide the logistics industry with policies which will induce sustainable
practices. Current regulations and policies applied to other industries can provide a menu of feasible

options. Within this framework, various tools for analysis, including those of logistics systems analysis and '
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supply chain management, should be applied towards analyzing the effects of policy optlohs on industry, -

An interdisciplinary analysis would allow for the concepts of a var;ety of fields to be incorporated,
including transportation engineering, economics, environmental science, operations research and urban

" planning. As a result the feasibility and practicality of various pohcy options can be assessed to dlstmgmsh
’ thelt smtabﬂlty for specnﬁc contexts. .

(5) ‘Susan Shaheen and Caroliile. Rodier-

= Improved Parking Information and Reservations for ‘Truckers, Federal Highway Adminisﬁ'atibn ]
Truck Parking Initiative: Application for 2 Pilot to Address the Shortage of Long-Term Parkmg for
Commercxal Motor Vehicles on Natlonal Highivays, (2009-2015: $5, 455, 372) ~

= Commercial Vehicle Parking in Cahfomla, Exploratory Evaluation of the Problem and Possible
-Technology-Based Solutions. Cahfomla Department of Transportatxon (2005-2008 $100, 000)

»  Virtual Commercial Vehicle Compliance Statlons Cahforma Department of Transportatlon (2005—
2008 $800, 000)

" IX.  Publications List -

(1) Samer Madanat

=  Wang K.C Madanat S., Nambisan S. and Sprmg G, Editors, Applzcatzons of Advanced Technologies

in Transportation, Proceedmgs of the Seventh Intematlonal Conference, Amencan Society of Civil -
Engineers, 2002. .

= Ben-Akiva M., Humplick F., Madanat S. and Ramaswamy R, “Dmlsion-Meking Under Uncertainty In

+ Infrastructure Management The Latent Performance Approac " ASCB Journal of Trarzsportatzon
Engmeermg, Vol. 119, No 1,1993.

*  Madanat S. and Ben—Aklva M. "Optlmlzmg mfrastructure management decisions under measurement
and forecasting uncertfainty", Selected Proceedmgs of the 6th World Conference on Transport
-.Research, Vol. 4, 1992,

= Madanat S., Shaheen S., Rodler C, Misener J., Miller M. and Giuliano G., “Virtual ‘Weigh Station: A
Systems Evaluatlon of the Problems and Solutlons” Intellimotion, Instxtute of Transportaﬁon Studies,
University of California, Berkeley, CA Vol. 12, No.1, 2006.

= . Madanat S., “State of the Art Research in Intelligent Transportaﬂon Systems 4000 Systems”, '
California PATH Research Report 2005-C7, 86 pp, Cahfomla PATH Program, Insntute of -
~Transpormnon Studles 2005.

*»  Aktan, A.E., Dan M Frangopol, Hamxd M Ghaseml, Masanobu Shmozuka, Samer '
. Madanat and Harry W. Shenton L, “A Problem-Focused Agenda for the Highway Transportation
Infrastructure: A Holistic Systems Idenuﬁcamon and Integratlon Approach Using Field Test Sites,”

Final Report: NSF Grant CMS 0338817, 2004 _ _ e e

Cm Botiom-Up System-Level Tmnsportat:on Infrastructure Management System”™, Metrans University

Transportatlon Center, University of Southern California, Los Angeles, CA April 2007.
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(2) Arpad ‘Horvath

CURRENT PEER—REVIEWED JOURNAL SUBMISSIONS

Horvath, A. (2609), “Llfe-cycle Assessment.” In preparation for Annual Review of Environment ana'

, Resources, 34,

Vieira, P.and Horvath, A. (2009), “BuiLCA — A Tool for Life-cycle Assessment of Commerc1a1

Buildings.” In preparation for Environmental Science & Technology, ACS.

Chester, M. and Horvath, A. (2009), “Comparison of Life-cycle Energy and Emissions Footprints of ‘
Passenger Transportanon in Meﬂ'opohtan Regxons i Subrmtted for review to Atmospherzc
Environment.

Stokes, 1. and Horvath, A. (2008), “Life-cycle Energy and Greenhouse Gas Effects of Water Supply
Submltted for review to Environmental Science & Technology.

Stokes T, and Horvath, A. (2008), “Life-cycle Assessment of Urban Water Provxsmn in Cahfomla
Submitted for review to J. of Infrastructure Systems, ASCE

PEER—REVIEWED ARCHIVAL PUBLICATIONS (PDF versions:
www.ce.berkeley. edu/—-horvath/horvath _pub.html) -

Chester; M. and Horvath A, (2009), “Life-cycle Inventories for Automobx]es Buses, Trams and
Aircraft.”

- Facanha, C., and Horvath, A. (2007), “Bvaluation of Life-cycle Air Bmxssxon Factors of Freight

Transportation.” Environmental Science & Technology, 41(20); pp- 7138—7 144, DOL
http://dx.doi.org/10. 1021/es070989q

Cicas, G., Hendrickson, C. T., Horvath A., and Matthews, H. S. (2007), “A Regional Version ofa
U.S. Economic Input-Output Llfe—cycle Assessment Model” Int. J. of Life Cycle Assessment, 12(6),
pp- 365-372 DOTI: http://dx.doi. org/ 10.1065/1ca2007.04.318

Facanha, C., and Horvath, A. (2006), “Environmental Assessment of Frelght Transportation m the
U.S.” Int. J. of Life Cycle Assessment, 11(4), pp-229-239, DOL
http.//dx doi.org/10.1065/1ca2006.02.244

" Suh, S., Lenzen,M Treloar, G. J., Hondo, H., Horvath, A, Huppes G Jolliet, O., KIann,U

Kretht, W., Moriguchi, Y., Munksgaard J., and Norris, G. (2004), “System Boundary Selection in
Life-cycle Inventories Usmg Hybr)d Approaches » Environmental Science & Technology, ACS 38(3),
pp. 657-664. : v

Matthews, H. S., Hendnckson, C. T and Horvath, A. (2001), “Extemal Costs of Air Bmlssmns from
Transportation.”J of Infrastructure Systems, ASCE, 7(1), pp. 111-117.

Hendrickson, C. T., Horvath, A, Joshi, S., and Lave, L. B. (1998), “Bconomic Input—Output Models
for Environmental L1fe~Cycle Assessment” Env:ronmental Science & Technology, ACS, 32(4); pp.
184A-191A.

Horvath, A., Hendnckson, C. T., Lave, L. B., McMichael, F. C., and Wu, T-S. (1995), “Toxic
Emissions Indlces for Green Desxgn and Inventory.” Cover artxcle Envzmnmental Sctence &
Technology, ACS, 29(2), pp. 86-90.



~ Shaheen, Susan (2068) Invited Talk on Summary of Expert Interviews and Regwnai Workshopé oﬁ

ARB / UC Regents, Berkeley
Agreement No. 08-420 B iy ‘
Exhibit A, Attachment 1 y . 14
Page 14 of 52 :

(3) Robert Harley |

Ban-Wexss G.A.; McLaughlin, J.P.; Harley, R.A Lunden, MM.; Klrchstetter, T W.; Kean, AT .
Strawas, A.W.; Stevenson, ED.; Kendal}, G.R. (2008) Long-Tenn Changes in Emlssmns of Nltrogen .

‘Oxides and Pamcu]ate Matter from Opn-Road Gasoline and D:esel Vehlcles Atmo.sphertc Environment
42, 220-232.

Mllistem, D.E.; Harley, R.A.; I-Iermg, S.V. (2008) Weekly Cyc!es in Fine Particulate Nltrate

. AtmospherzcEnvzronmen! 42 632-641.

Steiner, A.L.; s Cohen, R.C.; Harley, R.A.; Tonse, S.; Goldstein, A. H Millet, D.B.; Schade, G.W.
(2008). VOC Reactivity in Central Cahfomla Comparmg an Air Quahty Model to Ground-Based

. Measuremems Atmospkenc Chemzstry and Physics 8, 351-368.

' Jm,L Tonse, S.; Cohan,DS Mao, X.; Harley,RA Brown,NJ (2008). Dzrect Sensmwty Analysxs

of Ozone Formation and Transport in-California’s San Joaquin Valley. Environmental Science &
Technology 42,3683-3689.

Tonse, S.R.; Brown, N.J,; Jin, L.; Harley R.A. (2008). A Process-Analysxs Based Study of the Ozone

- 'Weekend Effect. Atmospher:c Environment 42, 7728-7736.

Ban-Weiss G.A; McLaughIin, J.P.; Harley, R.A.; Kean, A. J ; Grosjean, E.; Gfosjean, D. (2008).
Carbony} and Nitrogen Dioxide Emissions from Gasolme- and D1eseI-Powered Motor Vehlcles ‘

_ Envzronmental Science & Technology 42, 3944-3950.

Kean, A.J.; Ban-Wexss G.A.; Harley, RA.; ; Kirchstetter, T.W.; Lunden, M.M. (2009) Trends in On-

Road Vehlcle Emissions of Ammoma. Atmosphertc Envzronment 43, 1565-1570..

Millstein, D.E.; Harley, R.A. (2009). Effects of climate change on air qualxty in southern Cahfomxa.

" Atmospheric Chemzstry and Physics Dzscusszons 9, 1561 1583.

" Ban-Weiss, G.A.; Lunden, MM.; Kirchstetter, T.W.; Harley, R.A. (2009). Measurement of BIack

Carbon and Pamcle Number Emission Factors from Indmdual Heavy-Duty Trucks Envzronmental
Science & T echnology 43,in press ‘ ,

(4) Yuawei Li

Li, Y. and Cassidy, M., 4 Generalized and Efficient Algorithm for Estimating Transit Route ODs from
Passenger Counts, Transportatlon Research Part B: Methodelogzcal Volume 41, Issue 1, January

.2007 Pages 114-125

leler,, M., Novick, L., Li, Y. and Skabardonis, A., San Diego I-lS,Iﬁtegrated Corridor Management
acwmy System: Phase I, California PATH Research Report, UCB-ITS-PRR-2008-33, December 2008

(5) Susan Shaheen

Land Use Transportation and Cinnate Change 2008 ARB Haagen-Smn Symposium, Aptos,
California, April. .

Shaheen, Susan (2007). Invited Talk on Dynamics in Behavioral Response to A Fuel Cell Vehicle
Fleet and Hydrogen Fueling Infrastructure: An Exploratory Study. Energy and Resourcm Group
Semmar Berkeley, California, October. .
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Shaheen, Susan (2007) Video Transit Training for Older Travelers A Case Study of Rossmoor Senior
~ Aduit Community, Cahfomxa. Paper # 07-2526. 86“' Anmual TRB Meetmg, Washmgton, DC,
J; anuary )

Shaheen, Susan, Eliot Martin, and Tlmothy Lipman (2008). “Dynamics in Behavioral Responseto
Fuel-Cell Vehicle Fleet and Hydrogen Fueling Infrastructure: An Exploratory Smdy, Transportatzon
Research Record, No. 2058 pp 155-162.

Martin, Elliot, Susan Shaheen, Timothy Lipman, and Jefirey Lidicker (2008) “Behayvioral Response to'
Hydrogen Fuel Cell Vehicles and Refueling: A Comparative Analysis of Short- and Long-Term
Exposure,” Transportatxon Research Board for 2009 Anmual Meeting, Washmgton, D.C.

- (6) Carolme Rodier

Rodier, Caroline (2009) An Intemanonal Revxew of the.Modsling Evidence on the Eﬁ‘ectweness of
Transit, Land Use, and Auto Pricing Strategies. Transportatlon Research Record Annual Meeting.
January.

Rodier, Carolme and Susan Shaheen (2007). Commeercial Vehicle Parkmg in Calfornia Exploratory
Evaluation: of the Problem and Poss:ble Technology-Based Solutions. UCB-ITS-PRR- 2007 1.
Berkeley, California. August, 18 pp.

Rodier, Caroline, ‘Susan Shaheen, and.Ellen Cavanagh (2006). Virtual Commercial Vehicle
Compliance Stations: A Review of Legal and Institutional Issues. Tmnspartatton Research Record No.
1966, pp. 126-132. _ o

Rodier, C. J. (2007). Verifying the Accuracy 6f Land Use Models Used in Transportauon and Air
: Quahty Plannmg A Case Suxdy in the Sacramento, California Region. WCTR Annual Meeting, June.

Shaheen, S.A. and C.J, Rodier. (2007) Video Transit Training for Older Travelers: A Case Study of
the Rossmoor Senior Adult Commumty, California. Transportatzon Research Recora’ No. 2034, pp.
il- 1889-194

Rodier, Carolme, Susan Shaheen, and Amanda Eaken (2005) Transzt-Ba.sed Smart Parkmg inthe San
Francisco Bay Area, California: Assessment of User Demand and Behavioral Effects, Transportatton
Research Record No. 1927 pp. 167-173.

Rodier, C. I. (2004) Verifying the Accuracy of Regzonal Models Used in Transportatlon and Air
Qualxty Planmng Transpoﬁatxon Research Record, 1898 45-51. _

Rodier, C. J., R. A. Johnston, and D. R. Shabazian. (2003) Evaluatlon of advanced transit alternatives
using consumer welfare. In Transportation and Information Systems. Cheltenham, England: Edward
Elgar Pubhshmg, 139-153.

Rodier, C.-J. andR. A. Johnston. (2002) Uncertain socioeconemic projections used in travel and
... emissions models: could piausxble errors result in air quahty nonconformity? Transportanon Research
A, 36: 613-631 , .

Hunt, J. D ‘R. A Johnston J.E. Abraham, C J, Rodier, G. Garry, S. H. Puinam, and T. de la Barra: -
(2001). Compansons from the Sacramento Model Testbed. Transportatlon Research Record 1780, 53-
63. . . v
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4. Equipment List

No equipment wﬂl be purchased as part of this grant.

‘Exhibit A, Attachment 1
Page 16 of 52
X. Cost Proposal
1. Budget Submittal Form (See Attached Appendlx B) ‘
2. Budget Submittal Form for Subcontractors and Consultants
Not apphcab!e see Attached ‘Appendix B
3. _Estimated Cost Breakdown by Task
. ' v Brgiopee
Stiacon, Traeel, Mab, MaEa ang Sringe
Tk Lahze | Corentzfs | Equip | Suhss CopyPrint | Pnone. Fex | Suppiise Aaxyses | wise _Beriefs Ovshexd
. ém“ $2.95380 |S30.03000 | § - [ $3002D0 ;- L8073 51.776:35 JAEIEEL | $ - | 563108 .32&'.321—53 BA2ET7ET
éiGEmthB ) . . : A
: swgsdoo |§ - s . | sononon 5 z60e lggees 1§ wass s - |sstor |saseert |5 irmn
:.w'sfs * smsebae | & -~ I5 - | s3gonae 5 535 | % seayp | s ssmax $ - | sexdes 15 216383 | S 41EGLF
| G’l;lln i 3322180 | & - s - | seconap 5 53289 § 63488 | & o $ SEIES S4BT 13 4.4‘.58.5‘?
o | FiRa Repat $19.65280. 1 & - $ - |5 Su0s £ 3027 $ JIB5F | & 8496 - 313788 S 451560 | & 263742 |
;J;MWRBI.; ’
P:o?m:?? $NE0BEC | 5 - S_- S{mﬁﬂ‘ 5 35088 F 38222 | §.2228% $..- 514-%!5‘ $ 4?.‘6.20 .S'Z.EB&!S
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Curriculum Vitae

The Xenel Professor of Engineering
Department of Civil and Environmental Engineering
Director, Institute of Transportation Studies

110 McLaughlin Hall : o R . Phone (510) 643-1084 -

- University of California _ - Fax (510) 643-3955
BERKELEY, CA 94720 ' ' -

MADANAT@CE.BERKELEY.EDU

hadi ol

-

el

N

a. Education
Massachusetts Institute of Technology, Civil Engmeenng, Ph.D.,, 1991
Massachusetts Institute of Technology, Civil Engineering, M.S., 1 988

. University of Jordan, Civil Engmeermg, BS., 1986

. Appointments.

. July 2002-present: Professor Department of Civil and Environmental Engmeermg, uc Berkeley

*  October 2006-present: The Xenel Professor of Engineering

* July 2005-present: Director, Institute of Transportation Studies :

e July 2003-June 2005: Director, PATH (Partners for Advanced Transit and Highways)

*  August 2002 to July 2003: Acting Director, Institute of Transportation Studies

1996-2002: Associate Professor, Department of Civil and Env1ronmental Engmeermg, uc
Berkeley

1992-1996: Assistant Professor, School of Civil Engmeenng, Purdue Umvers:ty, Indiana -

1991- 1992 Senior Systems Analyst, Cambridge Systematics Inc., Cambridge, Massachusetts.

. Selected Pubhcatlons (last five years) .
. Durango-Cohen P. and Madanat S., “Optimization of Inspection and Mamtenance Deczsxons

under Performance Model Uncertamty A Quasi-Bayes Approach”, forthcommg in
Transportation Research, Part A.

Nakat Z. and Madanat S., “Stochastic Duration Modeling of Pavement Overlay Crack
Initiation”, forthcoming in ASCE Journal of Infrastructure Systems

Robelin C. A and Madanat S., “History-dependent optimization of bridge maintenance and
replacement decisions using Markov decision processes”, forthcoming in 4SCE Journal of
Infrastructure Systems. .

Madanat S., Park S. and Kuhn K., “Adaptive Optimization and Systematic Probing of
Infrastructure Systern Mamtenance Policies under Model Uncertainty”, ASCE Journal of -
Infrastructure Systems, Vol. 12, No. 3, 2006 '

Ouyang Y. and Madanat S., “Analytical Solution for the Finite-Horizon Pavement Resurfacmg
Planning Problem”, I)'ansportatzon Research, Part B, Vol. 40, No. 9, pp 767-778, 2006.

Kuhn K. and Madanat S., “Robust Maintenance Policies for Markovxan Systems under Model
Uncertainty”, Computer-Azded Civil and Infrastructure Engineering, Vol. 21, pp 171-178, 2006. -
Kuhn K. and Madanat S., “Model Uncertainty. and the Management of a System of Infrastructure *
Facilities, T}*ansportatzon Research, Part C, Vol. 13, pp 391-404, 2005,

Ouyang Y. and Madanat 8., “Optimal Schedulmg of Rehablhtatmn Activities for Multlple
Infrastructure Facilities: Exact and Approximate Solutions”, Transpoﬁatzon Research, Part 4,
Vol. 38, No. 5, 2004,

Prozzi .T and Madanat S., “Development of Pavement Performance Models by Combxnmg
Experimental and Field Data” ASCE Journal of Infrastructure Systems, Vol. 10, No. 1, 2004.

10. Guillaumot V., Durango P, and Madanat S., “Adaptive Optimization of Infrastructure

Maintenance and Inspection Policies under -Performance Model Uncertamty” ASCE Journal bf

' Inﬁ'astructure Systems, Vol. 9, No. 4, 2003.



® NG

11,

12
- 13.

14,

1s.
. 16.

17.
- Pavement De&gn” Computer Azded Civil and Inﬁ‘astmcture Engineering, Vol. 17, pp. 22-30,

1.
2.

- 3.

7
8.
9.
10.
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Shin HC and Madanat S., "‘Development of a Stochastic Model of Pa\}emént Distress Initiation”,
Journal of Inﬁastmcture Planrzmg and Management No. 744 IV-61 Japan Society of Civil

Engineers, 2003.

Prozzi J. and Madanat S., “Incremental Nonlinear Model for Predzctmg Pavement
Serviceability”, ASCE Journal of Transportation Engineering, Vol. 129, No. 6, 2003.
Mishalani R. and Madanat S.; “Computation of Infrastructure Transition Probab:htles usmg
Stochastic Duration Models” ASCE Journal of Infrastructure Systems, Vol. 8, No. 4, 2002.
Durango P. and Madanat S., “Optimal Maintenance and Repair Policies for Infrastructure

Facilities under Uncertain Def.enoratmn Rates: An Adaptive Control Approach”, Transportation o

Research, Part A, Vol. 36, No. 9, Elsevier Science, 2002.

Mayet J. and Madanat S., “Incorporanon of Seismic Considerations in Bridge Management
Systems”, Computer—Azded Civil and Infrastructure Engineering, Vol. 17, pp. 185-193, 2002.
LiY. and Madanat S., “A Steady-State Solution for the Optimal Pavement Resurfacing Problem”,
Transportation Research Part 4, Vol. 36, No. 6, Elsevier Science, 2002.

Madanat S., Prozzi J. and Han M., “Effect of Performance Model Accuracy on Optimal

2002,

-d. Synergzstlc Actlvmes (last five years)

Editor in Chief, ASCE Journal of Infrastructure Systems (June 2001-present}

Vice Chair, Topic Manager and Track Chair, World Conference on Transportation Research,
held in Berkeley, CA in June 2007.

Chair, Special Interest Group (SIG) # 5: "Transport Infrastructure Systems", World Conference
on Transportation Research Society, 2006-present.

Member of the Board of Directors of CERRA. (Civil Engmeenng Risk and Rehabxhty
Association), July 2003 — present.

Co-chair, 10th Conference on the Application of Advanced Technologies in Transportatlon, to ';

* be held in Athens, Greece in May 2008.

Co-Chair, Technical Committee, the 9th International Conference on Applications of Statlstxcs
and Probability in Civil Engineering, San Francisco, CA, July 2003.

. Member, ASCE Committee on Transportation Infrastructure Management (1 993-present)

Member of the Visiting Committee for MIT’s CEE Department, 2006-08,
Member of the Editorial Board, Jordanian Journal of Civil Engineering, 2006-present
Member, proposal rev1ew panel for the National Science Foundatlon

e.Recent Collaborators
(i) PhD Thesis Advisor (last five years)

L.

Pablo Durango-Cohen, Department of Civil & Environmental Bngmeermg, Northwestern

University.
Kenneth Kuhn, NASA Aimes Research Center

. Da Jie Lin, Department of Transportation Management, Tamkang University, Taiwan, R.0.C.

Ziad Nakat, Infrastructure Department, the World Bank.
Sejung Park, Entrue Consulting Partners, Seoul, Korea.

‘Jorge Prozzi, Department of Civil & Environmental Engineering, University of Texas, Austin

Charles-Antoine Robelin, NASA Aimes Research Center
Hee Cheol Shin, Pavement Research Center, U.C. Berkeley -

() Posigradnate Scholar Advisor (last five years)

1

Yafeng Yin, Department of Civil & Environmental Engineering, University of Florida
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Arpad Horvath -
Associate Professor
Department of Civil and Environmental Engmeermg
University of California, Berkeley
215B McLaughlin Hall
Berkeley, CA 94720-1712
Telephone: (510) 642-7300, Fax: (510) 643-8919
horvath@ce.berkeley.edu, hitp://www.ce.berkeley.edu/~horvath

CURRENT RESEARCH

Environmental life-cycle assessment of materials, services, and processes of infrastructure systems for more
informed decision- and polxcy-makmg Life-cycle assessment of products and services. Green engineering and

' management.

| GENERAL RESEARCH INTERESTS

Infrastructure systems and the environment. Env:ronmentally~consclous constructlon and the built envxronment.
Industrial ecology. Environmental management and policy.

EDUCATION . oo :

1997  Ph.D., Civil Engmeenng Carnegie Mellon University (Advxsor Chris T. Hendrickson)

1995 M.S,, ClVﬂ Engineering  Carnegie Mellon University (Advisor: Chris T. Hendrickson)

1993 Dipl. Eng. (M.S.), Civil Engineering Techmcal Unzverszly of Budapest, Hunga;y

EXPERIENCE AND POSITIONS

= Program Group Leader, Engmeermg and Project Management Program, CEE, UC Berkeley (July 1, 2007 —
present)

» . Associate Professor, University of California, Berkgley (July 2005 — present)

= Assistant Professor, University of California, Berkeley (Fuly 1999 — June 2005)

«  Director, Consortium on Green Design and Manufacturing, UC Berkeley (May 2000 — present)

*  Director, “Engmeermg and Business for Sustainability” Certificate Program, uc Berkeley { anuary 2007 —
present)

= Research Faculty, Carnegie Mellonv University (January 1998 — June 1999)
»  Postdoctoral Researcher, Camegiq Mellon University (July 1997 — December 1997)..
» . Graduate Research Assistant, Carnegie Mellon Uﬁﬁersil;z (August 1993 ~ June 1997)

. Englneer-in-Tralmng. Ministry of Public Works and Transportation, General Office for Roads Burgos, Spam
- (uly 1992) ,

PROFESSIONAL ACTIVITIES
«  Associate Editor, 4SCE Journal of. Inﬁ'asimctw'e Systems (May 2002 — pres ent)

*  Guest Co-Editor (thh H. Scott Matthews) two Special Issues of ASCE J. of Infrastructure Systems on

* Sustainable Development and Infrastructure Systems (September 2004, March 2005) » s T

« Editorial Board Member, Jowrnal of Industrial Ecology, the journal of the International Soc:ety for Industrial
Ecology, Blackwell (March 2005 —~ present)

*  Member, Committee on Environmental Impacts of Wind Energy Projects, Natxonal Research Council, The
National Academies (August 2005 — May 2007)

*  Secretary, Committee on Social and Environmental Concerns in Constructlon, Construction Instltute
Amencan Society of CiVll Engineers (2001 —2005), Member (2005 present)
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ivBoard Member, Center for Energy and Environmental Innovatlon (CEEI), Haas School of Busmess, UC
Berkeley (June 2007 — present)

' Member, Nominating Committee, International Society for Indusmal Ecology (2008 present)
Member, Awards Committee, International Society for Industrial Ecology (2007 — 2008)

Panel Reviewer, National Science Foundation (November 2007 December 2006, November 2006 May 2005,
November 2003, April 2003, November 2002)

 Member, Committee on Waste Management and Resource Efficiency i m Transpoﬂaﬁon ADC60,
Transportation Research Board (2000 - —2006) . ‘

Member, Environmental Maintenance Subcommittee A3C01(D), Transportatzon Research Board (1999 -2002)

Corresponding Member, ASCE/TAC Subcommittee on Sustamablllty, Amerlcan Society of Civil Engineers -~

(2001 — present)
Advisory Council Member, American Center for Life Cycle Assessment (2001 — 2006)

- TPaper reviewer, Environmental Science & Technology (18 manuscripts), ASCE J. of Construction Engineering
and Management (8), J. of Industrial Ecology (8), International J. of Life Cycle Assessment (6), ASCE J. of
Transportation Engineering (4), Resources, Conservation and Recycling (3), Industrial and Engineering

Chemistry Research (3), Water Research (2), Research in Engineering Design (2), ASCE J. of Management in . '

Engineering (2), ASCE J. of Architectural Engineering (2), Ecological Economics (2), Atmospheric
Environment, Proceedings of the IEEE, Environmental Research Letters, Environmental Engineering Science,
J. of Environmental Management, J. of Transportation and Statistics, European J. of Operational Research, Int.
J. of Sustainable Transportation, Automation in Construction, Chemosphere, Environmental Impact Assessment
Review, Environmental Management, Materials and Structures; J. of Green Building, Greener Management
International, 2008 World Sustainable Building Conference (15 abstracts, 6 papers), 2007 IEEE International

- Sympostum on Sustainable Systems and Technology (32 abstracts), 9" International Conference on Structural
Safety and Reliability ICOSSAR 2005 (5), 2007 World Conference on Transport Research, 2007 Conference of
the International Society for Industrial Ecology (3 abstracts), 2007 IEEE International Sympostum on
Electronics and the Environment (6 abstracts), 2006 IEEE International Symposium ori Electronics and the
Environment (20 abstracts), 2006 American Society for Engineering Education Annual Conference &
Exposition, 2007 Transportation Research Board Conference, 2006 Transportation Research Board
Conference, 2005 ASCE Construction Research Congress (17 absiracts, 5 papers), 2005 Transportaiion

Research Board Conference (2), 2004 Transportation Research Board Conference (2), 2003 ASME Design and _. B

Manufacturing Conference, 2002 Transportation Research Board Conference, 2001 Transportation Research
Board Conference, 2001 IEEE International Symposium on Electronics and the Environment, 2000 IEEE
International Symposzum on Electronics and the Environment, 1997 ASME Deszgn and Manufacmrmg
Conference

Book reviewer, Wlley (2004 2007), M]T Press (2003), McGraw-Hill (2003) Sprmger (2002), Prentice-Hall
(2001)

Proposal Reviewer, Science and Technology Foundation (FCT), Ministry of Science, Technology and Higher P

Education, Portugal (June 2007); Graham Environmental Sustainability Institute, University of Michigan
(November 2006); National Science Foundation (Yuly 2006); California Partners for Advanced Transit and
Highways — PATH (March 2006, April 2005); University of Rhode Island Transportation Center — URITC
(March 2003); Recycled Materials Resource Center, University of New Hampshire (June 2003)

Project Report Reviewer, California Energy Commission — PIER (December 2004), The Automobxle of the
21" Century — AUTO 21, Canada (December 2004)

Invited participant, National Science Foundation Workshop “Research Opportunities for Reducmg the Impact

of Material Flows in the United States.” National Academies, Washington, DC (June 2004)
. Co-developer, first free Web-based life—eycle assessment (LCA) software: www.eiolca.net (1997-99)
-Co-author, White Paper of TRB Committee on Waste Management in Transportation A1F07 (1999)
- Co-organizer, Distinguished Environmental Lecture Series, Carnegie Mellon Univefsity‘ (1998-1999)
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Consultant, sample application and exercises for deanced Engineering Mathematics — 2/e, Zill and Cullen,
Jones & Bartlett Publishers, Sudbury, MA (1999) B

Expert reviewer, Towards' a European Solunon Jor the Management of Waste  from Electric and Electronic
Equipment, stady for the Environment Committee of the European Parliament, Iomt Research Centre, Insﬁtute
for Prospective Technological Studies, European Commission (1998)

Consultant and editor, Network Schedulmg Techniques for Construction Project Managemeht Miklos Hajdu .
(Technical Umversziy of Budapest, Hungary), Kluwer Scientific Publishing, Amsterdam, Netherlands (1996)

Consultant Michael Baker Co. (construction), Pittsburgh, PA (September 1996)

detonal assmtant, Fundamental Principles of Systems Analysis and Decision-Making, textbook by Paul 1.
Ossenbruggen, John Wiley & Sons, New York (August - December 1992)

AWARDS

Second Runner-up Award for Best Paper of 2008 — Policy Analysm in Environmental Science & Technology for :
 “Assessing the End-of- Life Impacts of Buildings™ (2009)

Walter L. Huber Civil Engmea'mg Research Prize “for ongmal and outstanding contributzons to the hfe-cycle

~environmental modeling and assessment of infrastructure systems,” American Society of Civil Engmeers (2008)'

Laudise Prize “for outstanding achievements in industrial ecology by a young scientist or engmeer,
International Society for Industrial Ecolo gy (2005)

AT&T Foundation Industrial Ecology Faculty Fellowship (2004)
National Science Foundation CAREER award (2001-2006)

AT&T Foundation Industrial Ecology Faculty Fellowship (200'1)
AT&T Foundation I‘ndustrlal Ecology Faculty Fellowship (2000)

Certificate of Apprecxanon ““in recognition of a substannal contributlon to the 1999 SAE International Congress
& Exposition” (1999)

NSFE-Lucent Technologies Industrial Ecology Fellowship (1998-2000) (shared with C. Hendrickson and L.

" Lave, Carnegie Mellon University)

AT&T Foundation Industrial Ecology Faculty Fellowship {1998)

CONFERENCE ORGAN IZATION

Program co-chair, 2009 IEEE International Symposmm on Sustaznable Systems and Technology, Tempe, AZ
{May 2009)

Co-organizer and co-chair, Platform session “Confrontmg the Life-Cycle Impacts and Benefits of Biofuels,”

2008 SETAC North America 29th Annual Meeting, Tampa, FL (November 2008)

Program co-chaxr 2008 IEEE International Symposium on Electronics and the Envzronment San Franclsco,
CA (May 2008)

Track chair, World Conference on Transport Research, Berkeley, CA (June 2007)

Conference co-chair, 2007 1EEE International Symposium on Electronzcs and the Environment, Orlando, FiL,
(May 2007)

Member, Technical Commxttee, 4" Conference of the Internatzonal Soczety for Indu.strzal Ecology, Toronto, :A '

Canada (June 2007)

Program co-chair, 2006 IEEE International Symposium on EZectromcs and the Environment, San Francisco,
CA (May 2006)

Sessien chair, 9* International Conference on Structural Safety and Reliability IC OS.S’AR 20035, Rome, Italy
(June 2005)

I3
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Session chair (three sessions), 3™ Conference of the Internatzonal Soczety for Industrzal Ecology, Stockholm

* Sweden (June 2005)

Co-chair, NSF CAREER Workshop Held in Corgunctzon with the 2005 Constructzon Research Congress, San
Diego, CA (April 2005)

Session chair (two sessions), ASCE Construction Research Congress, San Diego, CA (Aprﬂ 2005)

Member, Organizing Committee, NATO Advanced Research Workshop “Life-cycle Energy and
Environmental Impizcatzons of Information Technology, ” Budapest, Hungary (September 2003)

Session chair (two sessxons), ASCE Construction Research Congress, Honolulu, HI (March 2003)

Panel organizer and speaker, 2002 Gordon Research Conference on Industrial Ecology, New London, NH .

(fune 2002)

Conference co-chair, 2001 IEEE International Symposzum on Electronics and the Environment, Denver, co .

(May 2001)
Co-chair, 2000 UC Berkeley Sj)mposzum on Manufacrurmg and Green Issues in the Electromcs Industry,

_Berkeley, CA (December 2000)
- Session chair, The Future 500 Conference on Induslrial Ecology, Berkeley, CA (October 2000) -

Session chair, 2000 Gordon Research Conference on Industrial Ecology, New London, NH (June 2000)

Conference co-chair, 2000 IEEE International Symposium on Electronics and the Envzronment, San Franclsco,
CA (May 2000) :

Co-director, NATO Advanced Research Workshop "Green Engineering and Management Methods and Tools
for Central and Eastem Europe, ” Budapest, Hungary (May 2000) -

Short-course organizer and presenter, International Colloguium and Exhibit on Environmentally Preferred
Advanced Energy Generation — ICEPAG, University of California, Irvine (April 2000) ' '

Program co-chair, 1299 JEEE Inzernatzonal Symposzum on Electronics and the Environment, Danvers, MA = »

(May 1999)

Short-course orgamzer and presenter, Internatzonal Colz’oquzum and Exhibit on Erzvzronmentalbf Preferred L

Advanced Energy Generation ~ ICEPAG, University of California, Irvine (March 1999)

Session co-chair, Camegte Mellon University, Camegle Institute of Technology Research Rev1ew (May 1995)

" ACADEMIC ADVISING

University of California, Berkeley:
Ph.D. students praduated:

Mikhail Chester (graduated in August 2008 “foe-cycle Assessment of Passenger Transportatlon”), currently
- post-doctoral researcher at UC Berkeley

Pedro Santos Vieira (graduated in August 2007, “Llfe-cycle Assessment of Commercm] Bu ildings™), currently
with Taoit, Berkeley

Cristjano Facanha (graduated in August 2006, “sze-cycle Air Emissions Inventory of Frexght Transportaucn in

the United States™), cnrrently with ICF International, San Francisco

Jennifer Stokes (graduated in May 2004, “Life-cycle Assessment of Alternative Water Supply Systems in
California”), currently postdoctoral researcher at UC Berkeley

Eric Masanet (graduated in May 2004 from Mechanical Engineering, “Envuonmenmi and Economic Talce-back
Planning for Plastics from End-of-Life Computers,” co-advisor with D. Dornfeld); currently Principal Scientific
Engineering Associate, Environmental Energy Technologies Division, Lawrence Berkeley National Laboratory
Angela Guggemos (graduated in May 2003, “Environmental Impacts of Onsite Construction Processes: Focus

on Structural Frames”™), currently Assistant Professor, Department of Construction Management, Colorado State ‘

University

Sergio Pacca (graduated in May 2003 from the Energy and Resonrces Group, “Global Warming Effect Apphed
to Electricity Generation Technologies,” co-advisor with R. Norgaard), currently Assistant Professor, :
Environmental Management Program, Umversuy of Sao Paulo, Brazil .

PRORHD SWBa.
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* - Erasmia Kitou (graduated in May 2002, “Air Pollution Assessment of Telework: A Des1gh of a Decision-

. Support Tool”), currently at the Buropean Commission, Environment Dn'ectorate General, Chmate Change and
' Air Directorate

Current Ph.D §tudents )
*  Nicholas Santero, Ph.D. candidate (August 2006 — present, co-advised with John Harvey, UC Davis, expected
~ to graduate in May 2009) .
»  Nakul Sathaye, Ph.D. candidate (Angust 2005 - — present, co-advised thh Samer Madanat, expected to gradnate
- in August 2009)
Arman Shehabi, Ph.D. candidate (January 2004 — present, co—adwsed with William Nazaroft)
Sebastien Humbert, Ph.D. candidate (August 2004 — present)
Petek Gursel, Ph.D. student (August 2007 — present)
- Corinne Scown, Ph.D. student (August 2007 — present)
Bret Strogen, Ph.D. student (January 2008 — present)

Ph D. exams and commlttees

Ph.D. thesis reader: Hung Nguyen (2008 — present), Cormne Reich-Weiser (ME, 2008 — present), Ashley
Murray (ERG, 2007 — present), Sarah Boyd (ME, 2006 — present), Taihyeong Lee (CEE, UC Davis, 2007),
Long Duy Nguyen (CEE, 2007), Aurora Luscher Sharrard (CEE, Carnegie Mellon U., 2007), Chris Cherry
(City and Regional Planning, 2007), Ziad Nakat (CEE, 2006), Justin Reginato (CEE, 2005}, Agncs Bodnar
- Lobscheid (Environmental Health Sciences, School of Public Health, 2004)
= Ph.D. “instructor” of Seppo Junmla, Helsinki University of Technology, Finland (September 2002 September
. 2004)

» Ph.D. mentor;: Michael Toffel, Haas School of Business (Fall 2002 — Spring 2005)

»'  Chair 6f Ph.D. qualifying exams: Hung Nguyen (2008), Ying Yi Chih'(2008), Richard Plevin (ERG, 2008),
Ashley Murray (ERG, 2007), Kunhee Choi (2006), Zofia Rybkowski (2006), Long Duy Nguyen (2006), Min
Liu (2005), Seulkee Lee (2004), Colin Milberg (2003), Thais Alves (2003), Ziad Nakat (2003), Tustin Reginato
(2003), Jan Elfving (2002), James Choo (1999)

»  Member of Ph.D. qualifying exams: Johanna Mathiea (ME, 2009), Bret Strogen (2009), Corinne Scown (2009),

* Fredrich Kahrl (ERG, 2009), Avery Cohn (ESPM, 2008), Eva Agus (2008), Nicholas Santero (2008), Corinne -
Reich-Weiser (ME, 2008), Arman Shehabi (2007), Nakul Sathaye (2007}, Yingchun Yuan (ME, 2006), Sarah
Boyd (ME, 2006), Sebastien Humbert (2005), Mikhail Chester (2005), Aurora Luscher Sharrard (Carniegie
Mellon U., 2005), Pedro Santos Vieira (2004), Cristiano Facanha (2004), Jennifer Stokes (2003), Sergio Pacca
(ERG, 2001), Angela Guggemos (2001), Erasmia Kitou (2000) ‘
‘"= Member of Ph.D. preliminary exams: Seongkyun cho (2009), Corinne Scown (2008), Ilse Ruiz Mercado

(2007), Rune Storesund (2007), Nakul Sathaye (2005), Mikhail Chester (2005), Min Chen (2004)

M.S./M.Eng. advising:
. = M.S. thesis committee member: Teresa Zhang (MB 2007), Sarah Boyd (ME, 2007), Asher Ghertner (ERG,
2004), Matthew Dubberley (ME, 2003), Peter Broomes (ME, 2003)
= Advised'4 M.S. students in 2008-09, 5 M.S. students in 2007-08, 5 in Fall 2006, 5 in 2005-06, 6 in 2004-05, 6.
in 2003-04, 4 in 2002-03, 7 in 2001-02, 7 in 2000-01, 7 in 1999-2000
»  Advised 1 M.Eng. student in 2007-09, 2000-02, 2000-81

Undergr_gduate adVJSmg
»  Advised 18 undergraduate students in Fall 2006, 18 in 2005-06, 18 in 2004-05, 17 i in 2003 04,17 in 2002-03
17 in 2001-02, 18 in 2000-01, 27 in 1999-00 .

Carnegie Mellon University: - S : w - . S P
= Advised 4 M.S. students in 1998-99

* Diploma thesis advising: Matthias Schoettle (U. of Stuttgart, Germany, 1998), Dieter Schwandner (U. of
Karlsruhe, Germany, 1998)

TEACHING
Graduate courses:

» . CE268E Civil Systems and the Environment (Spring 2000 — Fail 2008)
* CE 2934 Technology and Sustainability (Fall 2005 — 2006) -
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* CE2924 Technologtes Jor Sustainable Societies (Fall 2001 — 2004, 2008)

* ' 12-711 Advanced Technigues for Project Management (Camegxe Mellon Umversnty, Spnng 1998 - Spnng
1999)

» " 12-71 Principles and Practices in Environmental Management teachmg assistant (CMU;, Sprmg 1994)

* Undergraduate courses:

*  CE 166 Construction Engineering (Fall 1999 — 2008}

v K 11/CE 1] Engineered Systems and Sustainability (Spring 2006, 2008, 2009) o

» CE 167 Engineering Project Management (Spring and Fall 2001, Spring 2003 with I. Tommelein, Spring 2002
with A. Guggemos)

CE 1694 Web-based Systems for Engineering and Management (Fall 2000 — 2001 with 1. Tommelein, Fall 2004
alone) ‘
. CE 169B Database Systems jbr Engineering and Management (Fall 2000 — 2001, Fall 2004)
12-611 Project Management for Construction (CMU, Fall 1997 with Steven Fenves, and Fall 1998 alone)
12-611 Prgject Managemenz for Construction, teachmg assistant (CMU, Fall 1994 1996}
Bxecutlve educatlon

*  Life-cycle Assessment, JTT Indusiries Jabsco Rule Flojet (Foothill Ranch, CA, July 2002)

*  Environmental Impacts of Infrastructure, Saudi Strategic Storage Project (UC Berkeley, August-September
~2000)

® . Life-cycle Assessment, Hyundai Engineering (UC Berkeley, August 2000)

* . Green Engineering and Management (CMU, July 1995 - 1997)

Continuing education:
= UC Extension short course “Environmental Management for Companies” (UC Berkeley, April 2002)
»  UC Extension short course “Life-Cycle Assessment and Engineering” (UC Berkeley, January 2001)

FACULTY ACTIVITIES

- University and College Committee Membership:

= Member, Cal Climate Action Plan Steering Committee (to advise the Chancellor and campus policy, 2006 ~

present)

Member, Proposal review panel, Office of the Vice Chancellor for Research (October 2007)

Membez, Global Metropolitan Studies Faculty Search Committee (2006)

Chair, Technology and Sustainability Committee, College of Engineering (November 2005 — present)

Chancellor’s Advisory Committee on Sustainability (September 2003 — June 2007)

Committee on Management of Technology Administration, , UC Berkeley (April 2001 — present) \

Environmental Engineering, Energy, and Resources Committee, College of Engineering, UC Berkeley

~ (September 2003 — May 2005)

«  Selection Committee for the Toxics Substances Research and Trammg Program’s Fellowship Program, UC
Berkeley (2001 — 2003)

: CEE Departmental Committee Membership:

Executive Committee (Fall 2007 —present)

Member, Ad Hoc Faculty Appointment Committee (2008)

Chair, Ad Hoc Tenure Committee (2007)

Cheair, Ecological/Water Resources Engineering Faculty Search Committee (2005 2006)

Curriculum Committee (Spring and Fall 2008)

Strategic Planning Committee (Fall 2004 — Fall 2006) I R
«-Systems Program Committee (Fall 2002-=present) - e i L e e e i

. Infrastructure Systems Faculty Search Committee (2003 2004) ‘

_ Undergraduate Study Committee (Fall 2001 — Spring 2003)

" Committee for Information Technology/Systems Curncnlum Development (Fall 2000 Spring 2001)

»

Other Faculty Activities: -
= Strafegic Planning Committee, Energy and Resources Group, uc Berkeley (Fall 2008 — present)

. »  ASCE Student Chapter Faculty Advisor, UC Berkeley (Fall 2004 — Fall 2006)

) Afﬁhated Faculty, Energy and Resources Group, UC Berkeley (2000 — present)
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»  Graduate Admissions Committee, Energy and Resources Group (UC Berkeley, 2001, 2008), Civil and
Environmental Engineering (Carnegie Mellon University, 1998 — 1999)

CURRENT PEER-REVIEWED J OURNA'L SUBMISSIONS

= Horvath, A. (2009}, “Life-cycle Assessment” In preparatmn for Annual Review of Envzromnenz and Resources,

34,

*  Vieira, P. and Horvath, A. (2009), “BuxLCA A Tool for Llfe-cycle Assessment of Commercial Bmldmgs " In
preparation for Environmental Science & Technology, ACS.

* . Chester, M. and Horvath, A. (2009), “Comparison of Life-cycle Energy and Emissions Footprints of Passenger .

. Transportation in Metropolitan Regions.” Submiited for review to Afmospheric Environment.

x  Sathaye, N., Horvath, A., and Madanat, S. (2008), “Unintended Impacts of Increased Truck Loads on Pavement ‘ . '

Supply Cham Emissions. » Submitted for review. to Transportation Research A.

= Stokes, J. and Horvath, A. (2008), “Life-cycle Energy and Greenhouse Gas Effects of Water Supply.”
Submitted for review to Environmenial Science & Technology.

= Stokes, J. and Horvath, A. (2008), “Llfe-cycle Assessment of Urban Water Provision in Caleomla “ Submltted
for.review to J. of Inﬁastmcture Systems, ASCB

PEER-REVIEWED ARCHIVAL PUBLICATIONS (PDF versionS‘ www.ce.berkeley.edu/~horvath/horvath _pub.htmi)
32 Chester, M. and Horvath, A. (2009), “Life-cycle Inventories for Automoblles, Buses, Trains and Aircraft.” '

31 Shehabi, A., Horvath, A, Tschudi, W., Gadgxl A., and Nazaroff, W. W (2008), “Particle Concentrations in Data

Centers.” Azmospkerw Environment, 42(24) PP 5978—5990 DOIL:
http://dx.doi.org/10.1016/j.atmosenv.2008. 03.049

30, Vieira, P., and Horvath, A. (2008), “Assessing the End-of-Life Impacts of Buildings.” Envzronmental Science &

Technology, 42(13), pp. 4663-4669, DOL: http://dx.doi.org/10.1021/es0713451

29. Murray, A., Horvath, A., and Nelson, K. (2008), “Hybrid Life-cycle Environmental and Cost Inventory of
Sewage Sludge Treatment and End-Use Scenarios: A Case Study from China.” Envzronmenz‘al Sczence &
Technology, 42(9), pp. 3163-3169, DOL: http: //dx doi.org/10.1021/e5702256w

28. Kitou, E., and Horvath, A. (2008), “External Air Pollution Costs of Telework.” Int. Jof sze Cﬁvcle Assessment
13(2), pp. 155-165, DOL http://dx.doi.org/10.1065/1ca2007.06.338

27. Facanha, C., and Horvath A. {2007), “Evaluation of Life-cycle Air Emlssmn Factors of Freight Transportatlon
Envzronmental Science & Technology, 41(20), pp. 7138—7144 DOI: http://dx.doi.org/10.1021/es6709899

26 Cicas, G., Hendrickson, C. T., Horvath A, and Matthews, H. S. (2007), “A Regional Version of a U.S.
Economxc Input-Cutput L:fe-cycle Assessment Model.” Int. J. of Life Cycle Assessment, 12(6), pp: 365-372,
DOI http://dx.doi.org/10.1065/1ca2007.04.318

25. Humbert, S., Abeck, H., Bali, N, and Horvath, A. (2007), “Leadership in Energy and Envrronmental Design
(LEED): A Crmcai Bvaluatxon by LCA and Recommendations for Improvement.” Int. J. of Life Cycle
Assessment, Special Issue, pp. 46-57, DOL http:/dx.doi.org/10.1065/1ca2006.12.291

24, Masanet, E., and Horvath, A. (2007), “Assessing the Benefits of Desxgn for Recycling of Plastics in Elech'omcs o

ACase Study of Computer Enclosures.” Materials & Design,28(6), pp 1801- 181 1, DOI
http://dx.doi.org/10.1016/j.matdes.2006.04.022

23. Guggemos, A., and Horvath, A. (2006}, “Decision-Support Tool for Assessing the Envuonmental Bffects of
Constructing Commercxal Buildings.” J. of Architectural Engineering, ASCE, 12(4), pp. 187-195,

22. Stokes, J., and Horvath, A, (2006), “Life-cycle Energy Assessment of Alternative Water Supply Systems » Int. J.
of Life C)rcle Assessment, 11(5), pp. 335-343, DOT: hitp://dx.doi.org/10.1065/1ca2005.06.214

~21.Facanha, C., and Horvath, A, (2006), “Environmental Assessment of Freight Transportation in the U.S.” Im‘ J

of. sze Cycle Assessment 11(4), pp 229-239 DO hitp://dx.doi.org/10. 1065/Ica2006 02.244
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20. Kltou, E., and Horvath, A. (2006), “Transportatmn Choxces and Air Poﬂutxon Effects of Telework.” J. of
Inﬁastmcture Systems, ASCE, 12(2), pp. 121-134.

19. Boughton, B., and Horvath, A. (2006), “Environmental Assessment of Shredder Residue Management ”
Resources, Conservatzon and Recycling, 47(1), pp. 1-25, DOL
- http//dx.doi.org/10.1016/].resconrec.2005.09.002

18. Junnila, §., Horvath A, and Guggemos, A. (2006), “foe—cycle Assessment of Ofﬁce Buxldlngs in Burope and
the U.S.” J oflnﬁastmcture Systems, ASCE, 12(1), pp- 10-17.

17. Guggemos, A.; and Horvath, A. {2005), “Comparison of Environmental Effects of Steel- and Conerete-Framed
Buildings.” J. of Infrastructure Systems, ASCE, 11(2), pp. 93-101, .

16. Facanha, C., and Horvath, A, (2005), “Enviropmental Assessment of Loglstncs Outsourcmg > J of Management
in Engmeermg, ASCE, 21 (1), pp. 27-37.

15. Horvath, A. (2004), “Construction Materials and the Environment.?’ Annual Review of Environment and
Resources, 29, pp. 181-204.

14 Toffel, M. W., and Horvath, A. (2004), “Environmental Implications of Wireless Technologies: News Dehvery
and Business Meetings.” Environmental Science & T echnology, ACS, 38(11), pp. 2961-2970.

.13. Sub, S., Lenzen, M., Treloar, G. J., Hondo,H Horvath, A., Huppes, G., Jolhet,O KIann,U Krewitt, W.,

Monguchl, Y., Munksgaard, J., and Norris, G. (2004), “System Boundary Selection in Life-cycle Inventones
Using Hybrid Approaches.” Erzvzronmental Science & Technology, ACs, 38(3), pp- 657-664.

12. Boughton, B., and Horvath, A. (2004), “Environmental Assessment of Used Oil Management Methods »
Envzranmental Science & Technology, ACS, 38(2), pp. 353-358.

- 11. Junnila, S., and Horvath, A. (2003), “Life-cycle Envuonmental Effects of an Oﬁice Building. u J of

Inﬁasmzcture Systems, ASCE, 9(4), pp. 157-166.

10. Kitou, E., and Borvath, A. (2003), “Energy-related Emissions from Telework.” Environmental Science &
Technology, ACS, 37(16), pp. 3467-3475.

9. Guggemos, A., and Horvath, A. (2003), “Strategles of Extended Producer Respons:blhty for Buxldmgs »J. of
Inﬁ-asn'ucture Syszems, ASCE, 9(2), pp. 65-74.

8. Pacca, S., and Horvath, A. (2002), “Greenhouse Gas Emissions from Bmldmg and Operatmg Electnc Power
Plants in the Upper Colorado River Basin.” Environmental Science & Technology, ACS, 36(14), pp. 3194-3200.

7. Matthews, H. S. Hendnckson, C.T., and Horvath A. (2001), “External Costs of Air Emlssmns from
Transportation.” J. oflnﬁasmmre Systems, ASCE, 7(1), pp. 111-117.

6. Rosenblum, J., Horvath, A., and Hendrickson, C. T. {2000), “Environmental Implications of Service Industries.”
Envrronmental Science & Technology, ACS, 34(22), pp. 4669-4676.

5. Hendrickson, C. T., and Horvath, A. (2000), “Resource Use and Environmental Emissions of U.S. Constmetion
Sectors.” J. of Construczzon Engmeermg and Management, ASCE, 126(1), pp. 38-44.

4. Horvath, A., and Hendrickson, C. T. (1998), “Steel vs. Steel-Reinforced Concrete Bridges: Envzronmental
Assessment » J. of Infrastructure Systems, ASCE, 4(3), pp- 111-117.

3. Horvath, A., and Hendrickson, C. T. (1998), “A Comparison of the Environmentat Implications of Asphalt and
Steel-Remforced Concrete Pavements.” Transportation Research Record NRC, No. 1626 (Environmental and
Social Effects of Transportation), pp. 105-113. ‘

2. Hendrickson, C. T., Horvath, A,,Q,Iqﬂshl, S., and Lave, L. B, (1998), “ﬁconomic'luput-o.utput Models fo_r“ e S
Environmental Life-Cycle Assessment.” Environmental Science & Technology, ACS, 32(4), pp. 184A-191A. i

1. Horvath, A., Hendrickson, C, T., Lave, L. B., McMichael, F. C., and Wu, T-S. (1995), "‘Tendc Emissions Indices
for Green Design and Inventory.” Cover article, Environmental Science & Technology, ACS, 29(2), pp. 86-90.

10.
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EDITOR—REVIEWED JOURNAL PUBLICATIONS

= Borg, R. F., Gambatese, J., Haines, Jr., K., Hendrickson, C., Hinze, J., Horvath, A. Koehn,E Moritz, S. L.,
Mass, M., and Haughney, R. A. (2003), “Rebuxldmg the World Trade Center.” Practzce Perzodzcai on
'Sn'uctural Design and Construction, ASCE, 8(3), pp. 137-145.

. = - Hendrickson, C. T., Horvath, A., Lave, L. B., and McMichael, F. C. (1996), “New Markets for Old Materzals »

TR News, NRC, No 184, pp. 32—35

' PEER-REVIEWED CONFERENCE PUBLICATIONS

»  Shehabi, A., Ganguly, S., Traber, K., Price, H., Horvath, A, Nazaroff, W. W, Gadgil, A. J. (2008), “Energy
Implications of Economlzer Use in California Data Cénters.” Proceedings of the ACEEE C’onference,
Monterey, CA. :

*  Horvath, A. (2005), “Incorporatmg External Cost Valuation into Life-cycle Costing of Office Buildings.”
.. Proceedings of the 9" International Conference on Structural Safety and Reliability (ICOSSAR), Rome, Italy :

»  Guggemos, A., and Horvath, A, (2005), “Decision Support Tool for Environmental Analysns of Commercial
Building Sh'uctures » Proceedings of the 2005 Construction Research Congress, ASCE, San Diego, CA.

"= . Stokes, J., and Horvath, A. (2004), “Life-cycle Assessment of a Desalination System in Caleomxa."
Proceedings of the 2004 A&WMA Annual Meeting, Indianapolis, IN.

*  Guggemos, A., and Horvath, A. (2003), “Framework for Environmental Analysis of Commercial Building
Structures.” Proceedings of the 2003 Construction Research Congress, ASCE, Honolulu, HI.

«  Kitow, E., Horvath, A., and Masanet, E. (2002}, “Putting in Perspective the Contribution of Transportation to
the Environmental Effects of Telework.” 81 Transportation Research Board Conference, Washington, D.C.

»  Horvath, A. (2000), “Alternative Fuel Vehicles: Environmental and Economic Effects of Infrastructural
Requnfements » Proceedings of the 2000 SAE Total Life Cycle Conference, Detroit, ML

= Lave,L MacLean, H., Lankey, R., Joshi, 8., Horvath, A., and Hendrickson, C. (2000), “foe Cycle Inventories
- of Conventional and Alternative Automobﬂe Fue]/PropuIs:on Systems: Summary & Conclusions.” Proceedmgs
of the 2000 SAE Total Life Cycle Conference, Detroit, MI.

x Hendnckson C.T., Horvath, A., and Maﬁhews,H 8. (1999), “External Environmental Costs of Transportation
- Equipment, Matenals and Services.” 78" Transportation Research Board Conference, Washmgtcn D.C.

~ ® Klausnper, M., Grimm, W., and Horvath, A. (1999), “Life Cycle Inventory Combining Input-Output Techniques
» and Convenuonal Process Models — A Case Study of a Fuel-Injection System.” 1999 S4E Conference &
Exposition, Detroit, ML

= McMichael, F. C., Hendrickson, C. T.; Horvath, A., and Lave, L. B, (1998), “A Companson of Dlrect and
Indirect Envxronmental Effects of C‘nt!cal Industries.” Proceedings of the 1998 A&WMA Annual Meeting, San.
Diego, CA.

»  Lave, L. B,, Joshi, 8., MacLean, H., Horvath, A., Hendrickson, C. T., and McMichael, F. C. (1998),
“Enwonmental Input—Output Life Cycle Analys1s A Summary of Resulfs Including a Comparison with the
SETAC Approach.” Proceedings of the 1998 SAE Total Life Cycle Conference, Graz, Austria.

= Garrett, J. H., Hendrickson, C. T., Horvath, A., Joshi, S., Juarez, O., and McMichael, F. C. (1997), “General
Purpose Computer-Axded Engmeermg Tools for Ermronmental Software Systems.” IFIP TC5 WGS5.11 Second
International Symposium on Environmental Software Systems, Whistler, BC, Canada, published in

=== *Environmenta} Software Systems Vol. 2,”Denzer, R., Swayne; D..A., and Schzmak, G., Eds., Chapman &
Hall, London.

« Lave,L.B, Cobas-Flores, E., McMichael, F. C. Hendnckson, C.T., Horvath, A., and Ioshl, S. (1997),
: “Measunng the Env:romnental Impacts and Sustamablllty of Automobxles » Proceedmgs of the Sustainable
Individual Mobility - Critical Choices for Government and Industry Conference, Zurich, Switzerland.

"« Horvath, A., Hendrickson, C, T., Lave, L. B and McMichael, F. C. {1995), “Performance Measurement for

EnYuQnmentally—anscxous Manufacturlng » Proceedings of the 1995 ASME International Congress and
Exposition, Manufacturing Science and Engineering MED-Vol, 2-2/MH-Vol. 3-2, San Francisco, CA.

o
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= - Hendrickson, C. T., Horvath, A., Lave, L B., and McMichael, F. C. (1994), “Green Deslgn » National Academy
of Engineering Corgference "Engzneerzng wzthm Ecological Constraints,” Washmgton, D.C.

CONFERENCE PUBLICATIONS WHERE FULL PAPER WAS REVIEWED BY CHAIR

" Wexsskoff R., Englehardt, J. D. Lave,L B., and Horvath, A. (1998), “An Input-Output Analysis of Ecosystem
Restoration: The Missing Piece. » Plenary paper, 12" International Input-Output Conference, New York, NY.

* Lave, L. B., and Horvath, A. (1996), “The Market for Recyclables Prospects and Problems.” Proceedmgs of
' Market T¢ ools for Green Goals Conference, Chicago, IL

CON FERENCE PUBLICATION S WHERE ABSTRACT WAS REVIEWED, FULL PAPER WAS
PUBLISHED

»  Masanet, E., and Horvath A. (2006), “Modeling and Reducing the Greenhouse Gas ‘Footprmt’ of Persona!
Computers. » Proceedings of the 2006 IEEE Interngtional Symposzum on Electromcs and the Environment, San
Francisco, CA.

e Masanet, E -and Horvath A. (2004), “A Decision-Support Tool for Environmental Planning of Take-Back L
Strategies for Plastics from End-of-Life Electronics.” Proceedings of the 2004 IEEE Intematxonal Symposfum S
on Electronics and the Environment, Scottsdale, AZ. -

= Dubberley, M., Agogino, A., and Horvath A. (2004), “Life Cycle Assessment of Intclhgent Lighting System
Using a Distributed ereless ‘Mote’ Network.” Praceedmgs of the 2004 IEEE International Sjamposmm on
' Electronics and the Environment, Scottsdale, AZ,

o Junnila, S., and Horvath, A. (2003), “Environmental Sensmvxty Analysis of the Life-cycle of an Office.
. Building. » 2" International Sympostum “Integrated Life Cycle Design of Materials ana' Structures — ILCDE "o
Kuopio, Finland. -

* Kitou, E., Masanet, E., and Horvath, A. (2001), “Web-based Tool for Estxmatmg the Environmental Impacts of
Telework » Praceedzngs of the 2001 IEEE International Symposium on Electronics and the Enwronment '
Denver, CO.

- » Kitoy, E,, Horvath A., and Blazek, M. (2000), “Bnvironmentally Preferable Purchasmg A Survey ofthe .

Telecommumcatxons Indusiry * Proceedings of the 2000 IEEE International Symposium on Eleciromcs and the
- Environment, San Francisco, CA. »

*  Horvath, A. (1999), “Supply Chain Environmental Assessment of the Telecommunications Sectors.”
Proceedings of the 1999 IEEE International Symposivm on Electronics and the Environment, Danvers, MA.

»  Klausner, M., Gnmm, W., and Horvath, A. (1999), “Integrating Product Takeback and Technical Service.”
Proceedings of the 1999 IEEE International Symposium on Electronics and the Environment, Danvers, MA.

- Klausner, M., Grimm, W., Hendrickson, C. T., and Horvath, A. (1998), “Sensor-based Data Recording of Use
Conditions for Product Takeback ? Praceedmgs of the 1998 IEEE Inrematzonal Symposium on Electromcs and -
the Environment, Oak Brook, IL. :

=" ' Hendrickson, C. T., Horvath, A., Joshl, S., Klausner, M., Lave, L. B., and McMichael, F. C. (1997,
“Comparmg Two Life Cycle Assessment Approaches: A Process Model— vs. Economic Input-Output-Based
Approach.” Proceedings of the 1997 IEEE International Symposium on Elecfronzcs and the Environment, San
Francisco, CA. ,

* . Horvath, A,, MacLean, H., Hendrickson, C. T., Lave, L. B, and McMzchael F. C. (1996), “Intematxonal _
- Envuonmenﬁal Performance Measurement in the Electromcs Industry.” Proceedmgs of the 1996 IEEE .- - Y i RS
Inrematzonal Symposium on Electronics and the Environment, Dallas, TX. ’ |

: CONFERENCE ABSTRACTS REVIEWED AND PUBLISHED

= - Humbert, S. and Horvath, A. (2007), “Geographically Differentiated LCIA in United Statmc and Central .
America: Influence and Importance of Spatial Variability.” SETAC Europe 17" Annual Meeting, Porto, Portugal

r Humbert, S. and Horvath, A. (2006), “Characterization Factors for Primary Particulate Matter: Re-evaluation -
Incorporating Air Pol]utant Dynarmcs i SETAC North America 27th Annual Meetmg, Montreal Canada

12
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Humbert, S. and Horvath, A. (2006), “Geographically Diffeientiated LCIA in North America: Influence of the
Scale for Assessing the Impacts of Power Plant Emissions.” SETAC North America 27th Annual Meeting,
Montreal, Canada

Humbert, S., Abeck, H., Bali, N., and Horvath, A. (2005), “Towards a Better LEED Scoring System ” SETAC
North America 26th Anm:al Meeting, Baltimore, MD

Horvath, A., and Stokes, J. (2005), “Evaluating’ sze—cycle Environmental Implications of Water Supply
Systems.” 3 Conference of the International Society for Industrial Ecology; Stockholm, Sweden

Horvath, A. (2004), “Life-cycle Environmental Accounting and Decision-Making for Bridge Structures.” 2004 .
ASCE Structures Congress and Exposition, Nashville, TN

Horvath, A., and Stokes J. (2004), “Towards Life-cycle Assessment of Alternative Water Supply Systems. ?
SETAC Europe 14" Annual Meeting, Prague, Czech Republic

Masanet E., and Horvath A, (2004), “Identifying Environmentally and Economlcally Sound take-Back
Strategies for Plastics from End-of-Life Electronics.” SETAC Europe 14" Annual Meeting, Prague, Czech
Republic .

Horvath, A, and Pacca, S. (2003), “Global Warming Effect Assessment in the Eleclncuy Sector Using Hybnd
Life-cycle Inventory Assessment.” International Conference on Life Cycle Assessment/sze Cycle Management,
Seattle, WA

Horvath, A. (2003), “Deczsmn—Support Tool for foe-cycle Assessment of Pavetnents > Transportatzon
Research Board Summer Workshop “Beneficial Use, Sustainability, and Pollution Prevention in Transportatzon :
Infrastructure, ” Portsmouth, NH

Masanet, E., and Horvath, A. (2003), “A Systems-Based, Economic and ann'onmental Process Planning

-Model for the Recycling of Plastics from End-of-Life Electronic Equlpment.” 2" Conference of the

International Society for Industrial Ecolo 2, Ann Arbor, MI

Kitou, E., and Horvath, A. (2003), “Telecommuting and Air Pollution.” Z”d Conference of the Internatzanal
SoczeZy for Industrial Ecolagy, Ann Arbor,

Pacca, S., and Horvath A. (2003), “Llfe-cyc]e Assessment of Global Impacts from Electricity Generation

'Technologjes » 2™ Conference of the International Society for Industrial Ecology, Ann Arbor, ML

Horvath, A., and Pacca, S. (2003), “Hybnd Life-cycle Assessment of Electrmty Generatlon » SETAC Europe .
13" Annual Meeting, Hamburg, Germany

Horvath, A. (2002), “Integrating Input-Output Analysis and Process Llfe-CycIe Assessment.” SETAC Europe

" 12" Annual Meeting, Vienna, Austria
‘Kitow, E., Horvaﬁl, A., and Masanet, E. (2001), “The Environmental Benefits and Costs of Telework.” I

Conference of the Interrzalzonal Society for Industrial Ecology “The Science and Culture of Industrial

Eeology”, Leiden, The Netherlands

Ng, C. Bergman, K., Graham-Brown, C., Farber, R., and Horvath, A. (2001), “Tourism and Envxronmental
Impacts A Look at Sustainability,” I¥, Conference of the International Society for Industrial Ecology “The

" Science and Culture of Industrial Ecology”, Leiden, The Netherlands

OTHER PUBLICATIONS

Co’xnmittee. on Environmental Impacts.of Wind-energy Projects (2007), f‘B_;jyi_:onmenta_l..Impacts ofwWind-, . . .
energy Projects.” National Research Council, The National Academies Press, Washington, DC.

Horvath, A. (2006), “Ecoefficiency in Information and Communication Technology: The State of Knowledge in
the United States.” The Seventh International Conference on Ecobalance, Tsukuba, Japan.

- Horvath, A. (2006), “Construction Materials for Roads and Bridges.” Chapter in: Hendrickson, C. T., Lave. L.
B., and Matthews, H. S., Eds., Environmental Life Cycle Assessment of Goods and Services: An Input-Output

Approach, Resources fqr the Future, Washington, DC.,

13
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Pacca, S., and Horvath, A. (2006), “Life Cycle Assessment of Electricity Generation.” Chapter in: Hendrickson,
C.T., Lave L. B, and Matthews, H. S., Eds., Environmental Life Cycle Assessment of Goods and Services: An-
lnput-Output Approac}z Resources for the Future, Washington, DC.

Hendrickson, C. T., and Horvath, A., (2006), “Environmental Impacts of Services.” Chapter in: Hendrlckson,
T, Lave.L. B., and Matthews, H. S., Eds., Environmental Life Cycle Assessment of Goods and Services: An

_ Input-OutputApproach Resources for the Future, Washington, DC.

Horvath, A., and Hendrickson, C. T. (2006), “Hybrid LCA. Analysis: Combining the EIO-LCA with Other -
Models.” Chapter in: Hendrickson, C. T., Lave. L. B, and Matthews, H. S., Eds., Environmental Life Cycle
Assessment of Goods and Services: An -Inpuz‘-Output Approach, Resources for the Future, Washington, DC.

Horvath, A., and Maﬁhews, H. S. (2005), “Sustainability of Transportation and Other Infrastructure Systems.”
Editorial for Special Issue on Sustainable Development of Infrastructure Systems, J. of Infrastructure Systems,
ASCE, 11(1), p. 1.

Horvath, A., and Matthews, H. S.(2004)}, “Advancmg Sustamable Development of Infrastructure Systems ?
Editorial fo,r Special Issue on Sustainable Development of Infrastructure Systems, J. of- Inﬁ'a.s'zrucrure Systems, '
ASCE, 10(3), pp. 77-78.

Boughton; B., and Horvath A. (2004), “Response to Commernt on ‘Environmental Assessment of Used 011
Management Meﬂ:ods *” Letter to Editor, Environmental Science & Technology, 38(19), p. 5262.

Horvath, A., and Pacca, S. (2004), “A Life-Cyclé Analysis Model and Decision-Support Tool for Sejecting

Recycled Versus Virgin Materials for Highway Applications.” Final Project Report to the Recycled Materials

Resource Center, University of New Hampshire. .

Horvath, A., Pacca, S., and Debaille, C. (2002), “Framework and Tool for Environmental Life-cycle
Assessment of Pavements " Technical report.

Kitou, E., and Horvath, A, (2002), “Improving the Environmental Performance of Telework Programs.”
Proceedmgs of the 2002 International Telework Foundation Conference "Deszgmng a New Work Space:

.. Sustainability and Ethical Dimensions,” Badajoz, Spain.

.- Hendrickson, C. T., Horvath, A., Lave, L. B., and McMichael, F. C. (2002), “Industrial Ecology and Green
" Design.” Chapter published in: Ayres, R. U, Ayres, LW, Eds A4 Handbook of Industrial Ecology, Edward -

Elgar, Cheltenham, UK/Northampton, MA.
Horvath, A.(2001), “Life-cycle Uses of Concrete for More Sustainable Construction.” Technical Report.
Zhang, Q., Mihelcic, J. R, Crittenden, J. C., Rogers, T., and Horvath, A. (20602), “Life Cycle Assessment

‘Leading to Improved Envxronmentalbl Conscmus Automotxve Manufacturing.” Technical Report.

Horvath, A. (2001) “Life-cycle Assessment for Transportation Applications.” University of Tottori—- UC
Berkeley Annual Transportation Conference Proceedings, University of Tottori, Japan. -

Hendnckson, C. T., and Horvath, A. (1999), “TRI Toxicity Changes.” Letter to Bditor, Environmental Science
& Technology, Septemberl 1999, p. 347A. .

Horvath, A. (1999), “Construction for Sustainable Development— A Research and Bducatlonal Agenda.” NSF ..
Berkeley-Stanford Workshop on Construction Engineering and Management: Defining a Research Agenda for
AEC Process/Product Developm ent in 2000 and Beyond, Stanford University, August 26-28, 1999.

KIausner, M., Horvath, A., and Hendrickson, C. T. (1999), “Economic and Environmental Imphcatlons of
Product ’I‘akeback A Case Study of Power Tools.” Technical Report.

... Horvath,.A. (1999), “Environmental, Health. and Safety Effects of the Infrastructure Serving Conventxonal and. e

Alternative Fuels.” Technical Report.

'Klausner, M., Grimm, M., and Horvath, A. (1999), “Sensor-Based Data Recording for Recycling: A Low-Cost

Technology for Embedded Product Self-Identification and Status Reporting.” In: Goldberg, L. and Middleton, -
W., Eds., “Green Electronics/Green Bottom Line: Envxronmentally Responsible Engineering,” Butterworth—
Heinemann, ISBN 0-7506-9993-0.

" Horvath, A. (1998), “Industrial Ecology: Policy Framework and Implementatlon by Braden R Allenby » Book .
. Review,J. of. Industrzal Ecology, Yale Univers 1ty/MIT Press, 2(3), pp.- 150-151.
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= Horvath, A., McMichael, F. C., and Chacon-Comparmx, 8. (1998), “Coal Combustion Products — Present
‘Practices, Fumre Possibilities. » Technical Report.

. Hendnckson, C. T, and Horvath, A. (1997), “Infrastructure Obso}escenee and Desngn Servxce Life.” Dlscussmn,
' J. of Infrastructure Systems, ASCE, 3(3), p. 127.

* Lave, L. B., Conway-Schempf, N., and Horvath, A. (1997), “Rastman Kodak - Implementatlon of Total Quz;lity
Envu‘onmental Management.” Case Study and Teaching Notes, World Resources Institute — Management
Institute for the Environment and Business, Washmgton, D.C.

PEER——REVIEWED POSTER PRESENTATION S

»  Humbert, S., and Horvath, A. (2006), “Life-cycle Assessment of Fly Ash Concrete.” SETAC Ew'ope 16"
Annual Meetmg, The Hague, The Netherlands._ -

= Horvath, A., and Vieira, P (2005), “Life-cycle Assessment of Commercial Bux]dmgs Development of a
g Comprehenswe Tool.” 3™ Conference of the International Society for Industrial Ecology, Stockholm, Sweden.

- = Marshall, J., Kyosai, T., Poomontree, C., Kane, M., and Horvath, A. (2001), “The 10 (or 20) Million Dollar
Question: Can Airlines Recycle Their Aluminum Beverage Cans?” I* Conference of the Interriational Society
Jor Industrial Ecology “The Science and Culture of Industrial Ecology,” Le1den, The Netherlands.

_* 1994 TRI Data Use Conference, Boston, MA, December 1994
THESES S
»  “Estimation of Environmental Implications of Construction Materials and Designs Using Life Cycle

Assessment Techmques,“ Unpublished Ph.D. thesis, Carnegie Mellon University, June 1997

. “Toxzc Emission Indices for Green Design and Inventones * Unpubhshed M.S. thesm, Carnegie Mellon
Uhniversity, January 1995

INVITED PRESENTATIONS :
*  “Environmental Life-cycle Assessment.” EBI Seminar, UC Berkeley, December 2008

x  “Technology for Energy-Efficient Buildings.” ESF-NSF Workshop on the Applications of Adaptive Slructures
‘and Materials to Sustainable Energy and the Built Environment, European Science Foundation-National -
Science Foundatxon, Morgon, France (October 2008)

b “Ecologlcal Footprint and Life-cycle Assessment: How to Save the World — Corporate Strategxes in the U.S.
and Carbon-Constrained Product Development in the European Union.” (in Hungarian) Human-Centered
Efficiency Development Conference, TEQUA ~ TUV Akademie, Balatonfiired, Hungary (September 2008)

*  “Overview of Fuels LCA Principles.” Measuring and Modeling the Lifecycle GHG Impacts of Tran.sportatzon |
Fuels, EDF-EBI-ERG Workshop, UC Berkeley (July 2008)

»  “Carbon Labeling.” Closing Plenary Panel, 2008 JEEE Im‘ematmnal Symposzum on Electronics and tke
Environment, Burlingame, CA (May 2008)

. “Driving Sustainable Consumption through Envxronmental Accountmg of Re’taxi Goods and Services.” CITRIS
Research Exchange, UC Berkeley (October 2007)

' = “Life-cycle Assessment for Retail Climate Change Mltlgatlon i Calybmza Azr Resaurce Board Chazr s Alr
- Pollution Seminar Series,-Sactamento, CA (August 2007)- ; s AT

= “Sustainability, Infrastructure, and Communities.” Finnish Funding Agency for Technology and Innovatlon
(TEKES), Helsinki (February 2007)

* . “Bngineering and Management for Sustamablhty Ideas for the Way Forward » CITRIS Research Exchange UC
" Berkeley (January 2007)

»  “Byproducts and Industrial Ecology.” 2006 Byproducts Beneﬁczal Use Summit, San Franc:sco, CA (November
2006)

15
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i

* “Ecoeffi cwncy in Information and Communication Technology: The State of Knowledge in the Umted States.”
The Seventh International Conference on Ecobalance, Tsukuba, Japan (November 2006)

“Roadmaps and Roadblocks The Present and Future of Infrastructure Materials, Processes, and the
Environment.” 5™ Gordon Research Conference on Industrial Ecology, Oxford, England (August 2006)

“Life-cycle Assessment Workshop.” Western Regional Pollution Prevention Network Annual P2 Conference,
Tahoe City, CA (September 2005) ' '

“Life-cycle Environmental Assessment of Infrastrucuxre Systems.” Institute of Transportatxon Studzes uc
Davis (February 2005}

“Life-cycle Assessment.” Bechtel Corporation, San Francisco (January 2005)

“Life-cycle Assessment.” Departmentai Seminar, Department of Nuclear Engmeermg, uc Berkeley (December
2004)

“Sustainability Education at the University of Cahforma, Berke]ey * 2003 ASCE Czwl Engineering Conference
& Exposition, Nashville, TN (November 2003) -

“Applications of Input-Output Analysis in Industrial Ecology.” Panelist, b Conference of the International
Society for Industrial Ecology, Ann Arbor, MI (June 2003)

“Decision-Support Tool for Life-cycle Assessment of Pavements.” Transportation Research Board Summer
Workshop “Beneficial Use, Sustainability, and Pollution Prevéntion in Transportation Inﬁ'aszmclure
Portsmouth, NH (June 2003).

. “Environmental Impacts of Telework.” International .Sfymposmm on Infonnatzon Tecknology and the -

Environment, Tokyo, Japan (S eptember 2002)

“Sustainable Construction.” Department of Civil and Environmental Engmeering, Technical University of
Lisbon, Portugal (July 2002)

“Hybrid Models for Life-Cycle Assessment.” 3 Gordon Research Conference on Industrial Ecology, New

“Life Cycle Assessment of Civil Infrastructure Systems.” General Session address, 2001 Annual Meeting of the
Asphalt Emulsion Manufacturers Association and the Asphalt Recycling and Reclaiming Association, Sen
Diego, CA (February 2001)

_“Life Cycle Assessment of Civil Infrastructure Systems. » Keynote address, Pertnerskz:vs for Sustaz'nabilz‘zy: A
" New Approach to Highway Materials Conference, Houston, TX (October 2000) .

“Life Cycle Assessment of Civil h&ﬁ:astmcture Systems * Army Environmental Polzcy Institute, Atlan‘m, GA
(September 2000)

“Life Cycle Assessment.” 2™ Gordon Research Conference on Industrial Ecology, New London, NH (June
2000)

“Life-cycle Economic and Environmental Assessment.” 2000 National Manufacﬁtrmg Week Conference,
Clncago, 1L (March 2000) :

“Infrastructure Systems and Envxronmental Analysis.” Department of Civil and Environmental Engmeering,
Massachusetts Institute of Technology, Boston, MA (May 1999)

“Infrastructure Systems and Environmental Analysis.” Department of Civil and Envzronmental Engineering,

Comell Unzversuy, Ithaca, NY (Aprll 1999)
Market Potential for Onboard Data Logs in Passenger Cars.” Bosch GmbH Stuttgart, Germany (Apnl 1999) B

“Infrastructure Systems, Construction, and Environmental Analys:s *» Department of Civil and Environmental -
Engineering, University of California, Betkeley, CA (March 1999) '

“Infrastructure Systems and Environmental Analysis.” Department of Civil and Enviraﬁ;ﬁental Engineering,
University of . Manfland College Park, MD (March 1999) .

“Material Flows in the Construction Industry.” 1 Gordon Research Conference on Industrial Ecology, New
London, NH (June 1998)

16
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. i“Input-Output Analysxs—Based Life-Cycle Assessment ? General Electric Corp Envzronmental Labs,

‘Schenectady, NY (Rebruary 1998) .

»  “Materials Embedded in Products.” National Research Céuncz'l Workshop on Materials Flows Accounting of
Natural Resources, Products and Residues, National Academy of Sciences, Washington, D.C. (January 1998)

»  “Life-Cycle Assessment.” AICKE Center for Waste Reduction Technologies, Sustamabzlzty Metrics Workshop, -
Washington, D.C. (September 1997)

= “Environmental Performance Measurément and Life-Cycle Assessment.” General Electric Carp
Environmental Labs, Schenectady, NY (February 1997)

L “Bnvironmental Performance Measurement.” 1996 IBM Environmental Managers Worldwide Meeting,
“Washington, D.C. (March 1996). »

CONFERENCE PRESENTATIONS

»  “Incorporating External Cost Valuation into Life-cycle Costing of Office Bulldmgs » Proceedings of the 9"'
International Conference on Structural Safety and Reliability (ICOSSAR), Rome, Italy (June 2005)

»  “Evaluating Life-cycle Environmenta! Implications of Water Supply Systems.” 3 Conference of the
International Society for Industrial Ecology, Stockholm, Sweden (Jure 2005) '

»  “Life-cycle Environmental Accounting and Decision-Making for Bridge Structures » 2004 ASCE Structures -
Congress and Exposition, Nashville, TN (May 2004) ‘

v “Identifying Environmentally and Economically Sound Take-Back Strategies for Plastics from End-of Life
Electronics.” SETAC Europe 1 4‘ Annual Meeting, Prague, Czech Republic (April 2004)

»  “Global Warming Effect Assessment in the Electricity Sector Using Hybrid Life-cycle Inventory Assessment”
International Conference on Life Cycle Assessment/Life Cycle Management, Seattle, WA (September 2003).

»  “Integrating Input-Output Analysxs and Process Llfe-Cycle Assessment » SETAC Europe 1 2"’ Annual Meetzng, !
_ Vienna, Austria (May 2002)

» L jfe-Cycle Assessment of Pavements.” Beneficial Use of Recycled Materzals for Transportation Applications
Conference, Washington, DC (November 2001)

«  “Bnvironmental Assessment of Asphalt versus Concrete Pavements.” 2"" International SJnnposzum on
Transportation Inﬁastructure Management, Berkeley, CA (October 2001)

= “Life Cycle Assessment for Transportation Applications.” University of Tottori — UC Berkeley Annual -
Transportation Conference, Tottori, Japan (June 2001)

= “Life Cycle Assessment in the Serv1ce Industries.” AIChE 2000 Arnual Meetzng, Los Angeles, CA (November :

2000)

" “LCAim the Service Industries: A Case Study of Telecommumcations » U.S. EPA International Conference on

Life Cycle Assessment, Arlington, VA (April 2000)

= “Alternative Fuel Vehicles: Environmental and Economic Effects of Infrastructural Requxrements »2 000 SAE
Total Life Cycle Conference, Detroit, MI (April 2000)

= “Hybrid Models for Life-Cycle Assessment.” /999 SETAC Annual Conference, Philade Iphia, PA (N ovember
1999)

s 77" Transportation Research Board Conference Washington, D C {(January 1998) :
1996 IEEE International Symposium on Electromcs and the Environment, Dallas, TX (May 1996)
. 75" Transportation Research Board Corg’erence Washmgton, D.C. (January 1996)

x 1995 ASME International Congress and Exposition, San Francxsco, CA (November 1995)
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MEMBERSH]PS
- Assoclate Member American Soc;ety of C1v11 Engmeers ‘
- Member, Construction Institute, American Society of le Engmeers
w ° Member, Constmctzon Research Councll American Society of le Engmeers

» Member, Internationat Socnety for Industnal Ecology
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YUWEI LI ' ’
416E McLaughlin Hall, University of California, Berkeley, CA 94720

Tel: (510) 643-2930 Email: yuwei@path.berkeley.edu
* EDUCATION - ‘

Umversxty of California at Berkeley, Berkeley, CA, USA
Ph.D. in Civil and Environmental Engineering, December 2004 '
. Completed: Cemﬁcate in Logistics (1999) and Certificate in Management of Technology (2001)

Umversny of Iowa, Towa City, IA, USA -
- M.A. in Economics, May 1998
M.S. in Urban & Regional Planning, May 1998

Beij mg University, Bez;mg, P.R. CHINA
B.S. in Physics, July 1996, Graduation with Excellence

Received: Huang Jinfu Fellowsth for Joint Study in Intellectual Property Management (1 994-1996)

TEACHING

“University of California at Berkeley, Department of Civil and Environmental Engineering

" CE259: Public Transportation Systems, Lectarer C 2005-07
RESEARCH
Deputy Director, ‘ 'l Apr 2006 - Present

Berkeley Center for Future Urban Transport Umversﬂ:y of Ca11forma at Berkeley

Assistant Research Engmeer : July 2005 - Present
California Partners for Advanced Transxt and nghways University of California at Berkeley

 Visiting Postdoctoral Scholar ' |  Oct.2004 — Jun. 2005
- Institute of Transportatmn Studies, University of Cahfomxa at Berkeley

INDUSTRY EXPERIENCE

| C.H Robmson Worldwide, Operations &Marketmg Research Analyst Jul. 1997- Apr. 1998

e i T A AL S TR e I B STt
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- PUBLICATIONS

Refereed Journal Papers’

Li, Y. and Cassidy, M., 4 Generalized and E]_"f' cient Algorithm for Estimating Transit Route ODs
from Passenger Counts, Transportation Research Part B: Methodological, Volume 41 Issue Lo
January 2007, Pages 114-125 -

Li, Y. and Madanat S., 4 sz‘eady—state solution for the optimal pavement resw:ﬂzczng problem,
Transportation Research Part A: Pohcy and Practice, Volume 36, Tssue 6 July 2002, Pages
525-535

Refereed Conference Papers

Ban, X., Ll, Y. and Skabardonis, A., Performance Evaluation of Travel Time Methods for Real
Time T; raﬁ" ic Applications, The Ilth World Conference on Transportatlon Research Berkeley, _
CA, USA, June 2007 : .

Ban, X., Li, Y. and Skabardoms, A, Local MAD Method for Probe Vehzcle Data Processmg, The

14th Wor]d Congress on Intelhgent Transport Systems, Beijing, China, October 2007-

Research Reports

L 4

- Miller, M., Novick, L., Li, Y. and Skabardonis, A., San Dxego I-15 Integrated Corridor |

Management (ICM) System Phase I, California PATH Research Report, UCB ITS-PRR-2008-
33, December 2008 .

Li, Yue, Koonce, P., Li, M., Z'hou' K., Li, Y., Beaird, S., Zhang, W.B. Hegen, L., Huy, K.,
Skabardoms A, andSun Z., Transit Szgnal PrzorztyResearck Tools, Caleornxa PA’I’H Research
Report, UCB—ITS-PRR—2008 4, May 2008

'Ll, Y., Foletta, N Elksbany, K., Yang, F., Wee, A Cass1dy, M Reservation, Schedulzng, and

Navzgatwn System for a Checkpoint DRT Servtce Cahforma PATH Research Report UCB-ITS- .

PRR-2007-12, August 2007

Li, Y., Wang, J., Chen, J., Cassidy, M. Deszgn of a Demand—Responswe Transzt System,
Cahforma PATH‘ Workmg Paper, UCB-ITS—PWP 2007-04, August- 2007

Daganzo, C.F., Li, Y., Gonzales, E., Geroliminis, N., ézz'y—ScaZe Transport Modelmg.’An
Approach for Nairobz’ Kenya, Volvo Center Workmg Paper, UCB ITS-VWP-2007-4, 2007

" Nakul, S.; Li, Y. ; Horvath, A. ; Madanat, S., I?ze Environmental Impacts of Logistics Sfystems

and Optzons for M‘ itigation, Volvo Center Workxng Paper, UCB-ITS-VWP-2006-4, 2006

v B G ey . e San
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ROBERT A. HARLEY
PRESENT POSITION

Professor and Group Leader, Environmental Englneenng (510) 643-9168 (voice) - |
Department of Civil and Enwmnmental Engineering (510) 642-7483 (fax)

667 Davis Hall : . harley@ce berkeley.edu
University of California :

Berkeley, CA 94720-1710 USA

EDUCATION | |

Ph D., Enwronmental Engmeenng Sc:ence ‘ , - ' 1993

Cahforma Institute of Technology, Pasadena
Thesis: Mathematlcal modeling of gas—phase organic air pollutants

- M.S., Environmental Engineering Science o _ - 1988

California Institute of Technology, Pasadena

B.A.Sc. (with honors), Engineering Scxence Chenncal Option 1987
Umver51ty of Toronto ‘ S

RESEARCH 1N’I‘ERESTS

Atmospheric modeﬁng, m_easurémenté, and data analysis: Air quality model sensitivity and

uncertainty analysis. Characterization and control of motor vehicle emissions.

" AWARDS

- Excellence in Review Award, Environmental Science & Technology . 12006
 Visiting Faculty Fellowship, CIRES, University of Coloradoand | 1999-2()09 '

‘NOAA Aeronomy Laboratory, Boulder, Colorado .

CAREER Develb;ﬁment Award, National Science Foundation 1996-2001

' PUBLIC AND PROFES SIONAL SERVICE

e ,Member, NRC Committee on Vehlcle Emissions Inspection & Maintenance, 2000-2001.
Reviewer, NRC Committee on Ozone-Forming Potential of Reformulated Gasoline, 1999.

- Reviewer of Air Quality Management Plans for Los Angeles (1997, 2003; 2007)

- Editorial A&visOry Board, Atmospheric Envirbnmeﬁt, 1998-2002. _ ‘

_ Integrated Human Exposure Cdrhnﬁttee, écience Advisory Board, U.S. EPA, 1996-2002.
~ Advisory Council, Bay Area Air Quality Management District, 1996-2003. '

21



ARB / UC Regents, Berkeley
Agreement No. 08-420
Exhibit A, Attachment 1

Page 38 of 52

| RECENT PUBLICATIONS (from 63 in peer-reviewed ]ournalsz

'Ban-Welss, G. A.; McLaughlin, J.P.; Harley, R.A.; Lunden, M.M.; mrchstetter, T. W Kean,
. AlJ.; Strawa, A. W Stevenson, E. D ; Kendall, G. R (2008). Long—Term Changes mEmzssmns of
Nxtrogen Oxides and Particulate Matter from On-Road Gaso]me and Diesel Vehzcles
Atmospherzc Environment 42 220-232

| Millstein, D.E.; Hatley, RA: Henng, S.V. (2008). Weekly Cycles in Fine Paruculate Nltrate
: Atmospherzc Environment 42, 632—641

Steiner, A. L.; Cohen, R.C Harley, RA; Tonse S.; Goldstein, A.H.; Millet, D.B.; Schade, G.W.
(2008). VOC Reactivity in Central Cahforma. Comparing an Air Quahty Model to Ground— -
Based Measurements Atmospheric Chemistry and Physzc.s' 8 351-368. :

- Jin, L, Tonse, S.; Cohan, D.S.; Mao, X.; Harley, R.A.; Brown, N.J. (2008) Direct Sensmwty
Analyms of Ozone Formation and Transport in Cahforma s San Joaquin Valley. Environmental
Scierice & Technology 42, 3683-3689.

* Tonse, S.R.; Brown, N.J.; Jin. L.; Harley R.A. (2008). A Process—Analy51s Based Study of the
Ozone Weekend Effect. Aftmospheric Environment 42 7728-7736.

Ban-We1ss, G.A,; McLaughhn J.P.; Hatley, R.A.; Kean A.J.; Grosjean, E.; Grosjean, D. (2008)..
Carbonyl and Nltrogen Dioxide Emissions from Gasohne— and Dzesel-Powered Motor Vehlcles
Environmental Science & Technology 42, 3944-3950.

Kean, A.J.; Ban-Weiss, G.A.; Harley, R.A.; Kirchstetter, T.W.; Lunden M.M. (2009) Trends m :
, On-Roaci Vehzcie Emissions of Ammonia. Atmospherzc Environment 43 1565-1570 ‘

Mlllstem, D.B.; Harley, R.A. (2009). Effects of climate change on air quality in southern
California. Atmospheric Chemistry and Physics Discussions 9, 1561-1583.

Ban-Weiss, G.A.; Lunden, M.M.; Kirchstetter, T.W.; Harley, R.A. _(2009). Measurement of |
‘Black Carbon and Particle Number Emission Factors from Individual Heavy-Duty Trucks.
~ Environmental Science & Technology 43, in press.

Ph.D. STUDENT SUPERVISION

 Graduated: G.A. Ban-Weiss (2008), L. Jin (2008), P.T. Martien (2004), A.J. Kean (2002) L.C.
Marr (2002), D.R. Black (2000), B.C. Singer (1998), T. w. Kirchstetter (1998).

" Current: S.N. Shearer (2000), D.E. Millstein (2009), D. Gentner (2011), T. DM (201i3,
McDonald (2012).
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SUSAN A. SHAHEEN, Ph.D.
Co-Director & Research Scientist

- Transportation Sustainability Research Center (TSRC), University of California (UC), Berkeley, }

1301 S. 46 Street; Richmond Field Station, Building 190; R.tchmond CA 94804~ 4648
- 510-665-3483 (O) and 510-665-2183 (F)
& Institute of Transportation Studies-Davis, University of California, Davis (UC Dav1s)
sashaheen@tsrc berkeley.edu and sashaheen@ucdavis.edu
www.imr. berkeley.edu and www.its.berkeley.edu/sustainability center/

Susan Shaheen holds a joint research appointment at the Transportation Sustainability Research

Center (TSRC) and at the Institute of Transportation Studies-Davis. She is co-director of the
transportation track of the Energy Efficiency Center at UC Davis and was honored as the first
Honda Distinguished Scholar in Transportation in 2000. In October 2007, Susan became a _
Research Director at TSRC. She served as the Policy & Behavioral Research Program Leader at
California Partners for Advanced Transit and Highways from 2003 to 2007, and as a special

~ assistant to the Director’s Office of the California Department of Transportation from 2001 to
. 2004. She has a Ph.D. in ecology, focusing on technology management and the environmental

aspects of transportation, from the University of California, Davis (1999) and 2 MS in public .

~ policy analysis from the University of Rochester (1990). She completed her post-doctoral

studies on advanced public fransportation systems at UC Berkeley in July 2001. She has earned
a variety of honors, including two national reseatch awards for her contributions to a carsharing
pilot program (2001) and a smart parking field test (2005). In May 2007, she received the
Berkeley Staff Assembly’s “Excellence in Management” award in recognition of her leadership
and mentorship. She has co-edited one book and authored over 30 journal articles and over 60
reports and proceedings articles. She is the chair of the Emerging and Innovative Public Transport
and Technologies (AP020) Committee of the Transportation Research Board and served as the
foundmg chair of the Carsha:mg/Stauon Car TRB Subconumttee from 1999 t0 2004,

EDUCATION .

Ph.D., University of California, Davis, Ecology with ma;or emphasis on Technology ‘
Management and Environmental Aspects of Transportation (3.8 GPA), September 1999.
Dissertation: Dynamics in Behavioral Adaptation to a Transportation Innovation: 4 Case
' Study of CarLink—A Smart Carsharing System.

Thes1s Committee: Daniel Sperling (chair), Ryuichi Kitamura, and Richard Walters.

French Proficiency Ceruﬁcate, Un1ver51ty of Pans, Sorbo_nne, 1990

‘MS, Umversny of Rochester; Public Policy Analysis; 1990~~~ = s

Graduate Certificate in Constitutional History, University of Oxford, 1988 (English Speakmg
Umon s Eisenhower Scholars}up) '

BA, Nazareth College, Political Science and English, 1988 (Magna Cum Laude)

s
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" 'AWARDS AND HONORS

Madison’s Who’s Who Among Executives and Professionals, Honor’s Edition, 2008-2009 -
“Communication with John and Jane Public Competition” of the Transportation Research
Board (TRB) for Video Transit Training for Older Travelers: Case Study of Rossmoor Senior
Adult Community, January 2008.

Berkeley Staff Assembly’s Excellence in Management for “Leading by Mentorship and’
Example” Award, May 2007.

Smart Parking Management Field Test “Best in ITS Research” Award, ITS America, May
2005.

CarLink II Feature Article in League of California Cmes Magazine, Westem Cities, Wins
2002 Cappie Award.

CarLink II Pilot Project, American Association of State Highway Transportauon Officials
President’s Award for Intermodal Transportation, December 2001.

“Writing the Wrongs” Women’s Transportation Seminar Conference Paper Competition,
Shaheen’s Paper, titled: “Commuter-Based Carsharing Experiments: Examining Market
Potential,” Featiired 1* Among All Submittals for Presentation to Secretary Norman Mmeta,
May 2001.

First Honda Distinguished Scholar in Transportation at UC Davis (Endowed Chair), 2000to -~
Present.

UCTC Outstanding Graduate Student of the Year, 1995 (among all graduate students in |
California). :

RESEARCH ACTIVITIES AT UNIVERSITY OF CALIFORNIA (1993 TO PRESENT)

Developing and managing numerous innovative mobility research projects of over $5 million - -

_including: smart parking management (transit and trucks), fuel cell and plug-in hybrid

vehicles, carsharing, shared-use low speed modes linked to transit, older mobility, automated
speed enforcement, and virtual weigh-in motion.

. Developed and leads behavioral research-on alternative fuels, older mobility, and carshanng for BMW,

AG, DaimlerBenz, DaimlerChrysler, Nissan, and Toyota Motor Company 1998 to Present. ;
Served as the Policy and Behavioral Research program leader for California PATH,a

statewide research program on intelligent transportation systems with approximately 20
active projects, on behalf of the the Umver51ty of California and the Cahforma Department of

" Transportation, 2003 to 2007.

Provided technical and policy advice to the California Department of Transportation
Director’s Office in the areas of intelligent transportation systems, carsharing, transit,
alternative fuel vehicles, and university relations, 2001 to 2004.

Designed research methodologies, wrote grant proposals, recruited public and pr1vate

partners, and managed research and implementation teams for the $2.5 million CarLink SINArt - T

carsharing program, including CarLink I and II. Project partners included American Honda
Motor Company, Inc.; the California Department of Transportation; the Bay Area Rapid

- Transit (BART) District; Caltrain; Stanford Business Park; Lawrence Livermore National

Laboratory (LLNL); PATH; and the Institute of Transportation Studies-Davis, This pro;ect :

- was basis of Shaheen s Ph D. dissertation. 1998 to 2003.
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. Conducted research on alternative fuels, 1nte111gent transportation systems, and air quahty
conformity as a graduate student researcher at UC Davis from 1993 to 1999.

PROFESSIONAL ACTIVITIES

» Co-Leader of Transportatlon Track, Energy Efﬁmency Center, UC Davis, April 2006 o
. Present
e Research Associate, Mineta Transportation Institute, 2004 to Present
. e Chair, Emerging and Innovative Public Transport Systems and Technologies (APOZO)
Transportation Research Board, 2004 to Present
» Member, Major Activity Circulation Systems and Their Performance (AP040),
Transportation Research Board, 2008 to Present
* Mentor, College of Engmeenng Undergraduate Research Opportumtles Program (UROP),
‘2002 to Present
« Member, Intelligent Transportation Systems (ITS) World Congress Program Commlttee
: 2003 to Present -
» Member, Governor’s Environmental Action Working Group (California), 2004 to 2005

Founding Chair, Carsharing and Station Car Subcomn’nttee (AP020), Transportation Research .

.Board, 1999 to 2004
» Scholarship Chair, Women’s Transportauon Semmar (WTS) Sacramento, 1996 to 1998

- PROFESSIONAL EXPERIENCE

Energetics, Inc., Washington, DC, Research Associate (1991 to 1993)

Served as a consultant and a National Environmental Policy Act (NEPA) specialist to the U.S.

Department of Energy (DOE) for two years. As a NEPA expert, Shaheen reviewed and prepared

- NEPA documentation, drafted DOE NEPA regulations, and developed envuonmentai guidance
and training matenals for headquarters and the field. ' '

ICF, Inc., Fairfax, VA, Research Associate (1990 to 1991)

. Helped produce training materials for several offices of the Environmental Protection Agency

(EPA) and the Los Alamos National Laboratory, including fact sheets, statistical presentations,
- and reports; prepared inventory of hazardous waste facilities for EPA's Office of Solid Waste;
and compiled Notices of Deﬁcxency in response to RCRA No-Migration Petitions.

University of Rochester, Research Ass1stant (1988 to 1990)
As research assistant, helped a non-governmental organization (Envnonmental Data Research
" Institute) develop and analyze an environmental grantmaking database; modeled gasoline prices

- for a'range of station operators over time to determine the likelibood of price collusion; and .. - .

developed and taught a resume writing class for graduate prograrn in public policy analysis.

SELECTED PRESENTATIONS

Shaheen, Susan (2008). Invited Keynote Speech on Wotldwide Carsharing: Past, Present, and
~ Future. Low-Emission Vehicle and Innovatlve Urban Transportatlon Service Conference Taipei,
Taiwan, Deeember o :
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Shaheen, Susan (2008). Invited Talk on Carbon Footprinting and Bcodrivirig. 15% ITS World

Congress New York City, New York, November

vShaheen Susan (2008) Invited Talk on The Look of Carshanng Today and Across North
- America and Abroad. The Tra.nsportatzon —Land Use — Environment Connecuon, Lake

Arrowhead, Caleorma, October ‘

| Shaheen, Susan (2008) Inwted Talk on Summary of Expert Intemews and Reglonal Workshops

on Land Use Transportation and Chmate Chzmge 2008 ARB Haagen-Smit Symposium, Aptos,

R Cahforma, April.

‘ Shaheen, Susan (2007). Invited Talk on Dynamics in Behavioral Response to A Fuel Cell Vehicle I_
- Fleet and Hydrogen Fueling Infrastructure: An Exploratory Study. Energy and Resources Group '

Seminar, Berkeley, California, October.

Shaheen, Susan (2007) deeo Transit Trmmng for Older Travelers: A Case Study of Rossmoor

~ Senior Adult Community, California. Paper # 07-2526. 86® Annual TRB Meeting, Washington,

DC » January.

Shaheen, Susan (2006). “Worldmde Carsharmg » Caltrans Research Connectxons Senes »
(presented statemde) Sacramento, California, September

Shaheen, Susan (2004). “Carshanng & Innovative Mobility Strategies: From Concept toReal .

B World Results,” Key Note Speeches at Reinventing the Private Car: Changing Personal Mobility
 in the 21* Century Conferences. Sydney and Melboume, Austraha, November.

_ BOOKS PAPERS, AND REPORTS

Shaheen, Susan, Elliot Martm, and Tlmothy szman (2008) “Dynamlcs in Behavioral Response
to Fuel-Cell Vehicle Fleet and Hydrogen Fueling Infrastructure: An Exploratory S’cudy,” '
Transportation Research Record, No. 2058, pp 155-162. . -

_ Shaheen, Susan and Charlene Kemrherer (2008) “Smart Parking Linked to Transit: Lessons
Learned from Field Test in San Francisco Bay Area of Cahforma, Transportation Research

Record, No. 2063, pp. 73-80.

‘Rodier, Carohne and Susan Shaheen (2008) “Transit-Based Smart Parkmg An Evaluation of the -

San Francisco Bay Area Field Test,” Transportation Research C. Publxcauon Forthcommg

o Shaheen, Susan and Kamill Wipyewélu (2{)08) “Caerk———A Commuter Carshanng Model:

Cond1t1ons for Economic Viability,” Submitted to T ransportatzon Research A.

A , Rodler, Caroline and Susan Shahee‘n (2008). EasyConnect: Low-Speed Modes Linked to P_ubli'c f:

Transit Field Test Results. UCB-ITS-PRR-2008-17. Berkeley, California. October, 72 pp.

- 27
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Shaheer, Susan, Adam Cohen, and Melissa Chung (2008). “North American Carsharing: A Ten-
Year Retrospective,” Transportation Research Board for 2009 Annual Meetmg, Washington, '
D.C.

Shaheen, Susan, Denise Allen, and Judy Liu (2008) “Public Transit Training: A Mechanism to-
Increase Ridership Among Older Adults,” Transportation Research Board for 2009 Annual
Meeting, Washington, D.C.

Stillwater, Tai, Patricia Mokhtarian, and Susan Shaheen (2008). “Carsharing and the Built
'Environment: A GIS-Based Study of One U.S. Operator,” Transportation Research Board for .
2009 Annual Meetmg, Washmgton D.C.

Martin, Elliot, Susan Shaheen, Timothy Lipman, and Jeffrey Lidicker (2008) “Behavmral _
Response to Hydrogen Fuel Cell Vehicles and Refueling: A Comparative Analysis of Short-and ..
~ Long-Term Exposure,” Transportaﬂon Research Board for 2009 Annual Meeting, Washington,

- D.C

Blake, Tagan, Caroline Rodier, and Susan Shaheen (2008) “Smart Parking Pilot on the Coaster
. Commuter Rail Line in San Diego, California,” Transportatmn Research Board for 2009 Annual
" Meeting, Washington, D.C.

Caroline Rodier, Susan Shaheen, and Charlene Kemmerer (2008). Smart Pa.rkzvng Management
Field Test: A Bay Area Rapid Transit (BART) District Parking Demonstranon Final Report.
UCB-ITS-PRR- 2008—5 Berkeley, Cahforma. June, 46 pp.

Shaheen, Susan and EI]:lot Martin (2008). “Demand for Carsharing Services in China: An
Assessment of Shared-Use Vehicle Market Potential in Beijing,” International Journal of
Sustamable Transportatzon, Pubhcanon Forthcommg

Shaheen, Susan and Elliot Martin (2008) “Greenhouse Gas Emission Impacts of Carsharing:
_ Theory, Methodology, and Preliminary Insights,” 15% ITS World COngress New York City,
November, 12 pp.

Blake ‘Tagan, Caroline Rod.ler, and Susan Shaheen (2008) “Smart Parking Pilot on the Coaster
Commuter Rail Line in San Diego, California,” 15 ITS World Congress, New York City,
November, 12 pp. :

| Cohen, Adam, Susan Shaheen and Ryan McKenzie (2008). “Carsharing: A Guide for Local
‘Planners,” American Planning Association PAS Memo. May/.Tune, 11 pp.- -

Karash, Karla H., Matthew A. Coogan, Thomas Adler, Chris Cluett, Susan A. Shaheen, Icek
_ Aizen, and Monica Simon (2008). Understanding How Individuals Make Travel and Location

- Decisions: Implications for Public Transportatzon TCRP Report 123. Transportation Research
~ Board. Washington, D. C :
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Shaheen Susan and Charlene Kemmerer (2007). “Smarter Parkmg at Tran31t Stations,” Access =
~ Volume 31, Fall, pp 27-33. o

Shaheen, Susan and Caroline Rodier (2007). “Video Transrt Trarmng for OIder Travelers: Case

Study of the Rossmoor Senior Adult Community, Wainut Creek, Cahforma,” Transportatzon

Research Record No. 2034, 123 11-18.

' Shaheen, Susan and Adam Cohen (2007). “Worldwide Carshanng Growth An Internatxonal

Comparlson,” T ransportatzon Research Record No. 1992, pp. 81-89.

Rodler Caroline, Susan Shaheen, and Ellen Cavanagh (2007) Automated Speed Enforcement for
California: A Review of Legal and Instztuhonal Issues. UCB-ITS-PRR-2007-14. Berkeley,

~ California, September, 39 pp.

Bloomenberg, Evelyn, Moira Donahue, Susan Handy, Kristin Lovejoy, Caroline Rodier Susan
Shaheen, and James Volker (2007). Travel of Diverse Populations: therature Review. UCB-ITS- -

PWP-2007-05. Berkeley, California, September 105 pp.

Shaheen, Susan and Elliot Martin (2007). “Assessmg Early Market Potential for Carsharing in
China: Case Study of Beijing,” Transportatmn Research Board for 2008 Annual Meetmg,
Washington, D.C, ,

Rodrer Carolme Susan Shaheen, and Ellen Cavanagh (2007). “Automated Speed Enforcement in -

the U.S.: A Review of the Literature on Benefits and Implementatron ? Transportaﬁon Research
Board for 2008 Annual Meeting, Washmgton D.C. ,

- Rodier, Caroline and Susan Shaheen (2007). “Commerc1al Vehicle Parking in California:

Exploratory Evaluation of the Problem and Possible Technology-Based Solutions,”
Transportation Research Board for 2008 Annual Meeting, Washington, D.C.

Caroliné Rodier and Susan Shaheen (2007). Commercial Vehicle Parking in California: :
Exploratory Evaluation of the Problem and Possible Technology-Based Solutions. UCB-ITS—
PRR-2007-11. Berkeley, California. August, 18 pp- .

- Shaheen, Susan and Timothy Lipman (2007) “Reducmg Greenhouse Gas Emissions and Fuel

Consumption: Sustainable Approaches for Surface Transportation,” Journal of International
Assoczanon of Traﬁ‘ic and Safeiy Sciences (IATSS) Research. Vol. 31 No 1, pp 6-20.

Fmson Rachel, V:rgrma Lrngbam and Susan Shaheen (2007). Innovative Corrzdors Inztzazzve

. ’Busmess Model 4nalysis. UCB-ITS-CWP-2007-13. Berkeley, California. September, 63 pp.

- Finson, Rachel Cynthia McCormick, and Susan Shaheen (2007). Innovatz‘ve COrridors Initiative:
Call for Submission Process and Evaluatzon UCB-CWP- 2007-10 Berkeley, California. March,

84 pp
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" Shaheen, Susan and Caroline Rodier (2007). “Smart Parking Management Linked to Transit,”
- Research Pays Off, TR News, No. 251. July - August, pp. 30-31. - '

Shaheen, Susan and Elliot Martin (2007). “Demand for Carshating Systems in China: An :
Assessment of Carsharing Market Potential in Beijing,” WCTR Conference, Berkeley, California,
June. : ' ‘ ‘ o

Caroline Rodier and Suéan Shaheen (2007). “Transit-Based Smart Parking: A Béfor&And—After
Evaluation of Field Test Results,” WCTR Conference, Berkeley, California, June. ‘

. Shaheen, Susan (2006): "‘Carsharing Continues to Gain Momentum,” Vital Signs 2006-2007. New -
: ‘Yor_k, New York: W_orldwatch Institute, ‘ . ' '

Shaheen, Susan, Adam Cohen, and J. Darius Roberts (2006). “Carsharing in North America: -
‘Market Growth, Current Developments, and Future Potential,” Transportation Research Record
No. 1986, pp. 106-115. . - :

Barth, Matthew, Susan Shaheen, Tuenjai Fukuda, and Atshushi Fukuda (2006). “Carsharing and
Station Cars in Asia: An Overview of Japan and Singapore,” Transportation Research Record
No. 1986, pp. 116-124. ' '

Rodier, Caroline, Susan Shaheen, and Ellen Cavanagh (2006). “V irtual Commercial Vehicle
Compliance Stations: A Review of Legal and Institutional Issues.” Transportation Research
Record No. 1966, pp. 126-132.

Susan Shaheen and Elliot Martin (2006). “Carsharing Market Potential in China: A Case Study of

Beijing,” 3% World Congress on Intelligent Transportation Systems, London, England. October,
Rodier, Caroline, Susan Shaheen, and Megan Smirti (2006). “Transit-Based Smart_Parking in the‘ _

_ U.S.: Behavioral Analysis of San Francisco Bay ‘Area Field Test,” 13" World Congress-on
Intelligent Transportation Systers, Londen, England. October, 8 pp.

~ Barth, Mattheiv and Susan Shaheen (2006). “Policy and Behaviofal Résearch at California |
Partners for Advanced Transit and Highways (PATH),” 9 International IEEE Conference on
Intelligent Transportation Systems (ITSC 2006), Toronto, Canada, September, 6 pp.

Shaheen, Susan and Caroline Rodier (2006). Smart Parking Management Field Test: A Bay Area

* " Rapid Transit (BART) District Parking Demonstration Interim Report. U CB-ITS-PWP-2006-10.i0..5-

Berkeley, California. August, 82 pp.

o Shaheen, Susan and Caroline Rodier (2006). EasyConnect: Low-Speed Mbde.é' Linked to Transit
Planning Project. UCB-PWP-2006-7. Berkeley, California. July, 15 pp. - ' '

Todd, Michael, Matthew Barth, Michael Eichler, Carlos Daganzo, and Susan Shaheen (2006). .

" Enhanced Transit Strategies: Bus Lanes with Intermittent Priority and ITS Technology

36 .



ARB / UC Regents, Berkeley
Agreement No. 08-420
Exhibit A, Attachment 1

Page 46 of 52

* Architectures for TOD Enhancements UCB-ITS-PRR—2006 02 Berkeley, Cahfonna_ February

108 pp.

Shaheén, Susan and Caroline Rodier (2006) ‘EasyConnect 1L IntéQrahng Transporfaﬁon,

- Information, and Energy Technologies at Transit Oriented Developments,” Transportation

Research Board 85"‘ Annual Meeting, Washington, D.C. Paper No. 06-1735.

Rod.ter, Carolme and Susan Shaheen (2006). “Transit-Based Smart Parking: Barly Field Test
Results,” Transporz‘atzon Research Board 85% Annual Meeting, Washmgton D.C. Paper No. 06- .

. 2304,

Shaheé:i, Susan and Linda Novick (2005). “Framework for Testing Innovatiire Tran_sportation |
Solutions: Case Study of CarLink, A Commuter Carsharing Program,” Transportation Research -
Record No. 1927, PP 149-157. : :

Rodiez, Caroline, Susan Shaheen, and Amanda Eaken (2005). “Transit-Based Smart Parkmg in the
San Francisco Bay Area, California: Assessment of User Demand and Behavioral Effects,”
Transportation Research Record No. 1927, pp. 167-173.

Shaheen, Susan and Caroline Rodier (2005). “Travel Effects of A Suburban Commuter Caréharing

Service: A CarLink Case Study,” Transportation Research Record No. 1927, pp. 182-188.

Shaheen, Susan, Caroline Rodier, and Amanda Eaken (2005). “Improving Bay Area Rapid Transit |
District Connectivity and Access with the Segway Human Transporter and Other Low-Speed
Mobility Devices,” Transportatzorz Research Record No. 1927, pp. 189-194. :

Rodier, Carolme Susan Shaheen, and Ellen Cavanagh (2005). Virtual Cammerczal Vehicle Control
Stations for California: A Review of Legal and Inslztutzonal Issues. UCB-ITS-PRR-2005-33.
Berkeley, California. November, 21 pp.

Shaheen, Susan, Adam Cohen, and Darjus Roberts (2005). “Carsharing in North America; Market
Growth, Currerit Developments, and Future Potential,” 12 World Congress on Intelligent
Transportation Systems, San Francisco, California. November, 12 pp. :

Shaheen, Susan, Caroline Rodier, and Joshua Seelig (2005). “Ea.syConnect II: Inteprating
Transportation, Information, and Energy Technologies at Transit Oriented Developments™ 12th
World Congress on Intelligent Transportation Systems, San F;'anmsco, California. November, 10

- PP ' o B
Rocher: éérohne and Susan Shah"“ﬂgen (2005) “V1rtua1 Coﬁm&éial Véhi'cle' (Eomphance St;tions for o

California: A Review of Legal and Institutional Barriers,” ITS World Congress, San Francisco,

. Cahforma November 14 pp

Rodier, Caroline and Susan Shaheen (2005) “Smart Parkmg Early Field Test Results i ITS

- World Congress San Francisco, Cahforma. November, 9 pp.
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Lipman, Timothy and Susan Shaheen (2005). Integrated Hydrogen and Intelligent Transportation

Systems Evaluation for.the California Department of Transportation. UCB-ITS-PRR-2005-34.
Berkeley, California. November, 63 pp.

' Shaheen, Susan, Caroline Rodier, and A.manda Eaken (2005). Smart Parking Management Field
Test: A Bay Area Rapid Transit (BART) District Parking Demonstration—Phase One Final '
Report Berkeley, Cahforma UCB- ITS~PRR—2005 05 124 pp.

Finson, Rachel, Susan Shaheen, and Cynthia McCormick (2004) Initial Scopmg of Bay Area
Smart Mobility Corridors and ITS World Congress. UCB-ITS-PWP-2004-09. Berkeley,
- California. November, 70 Pp-

~ Shaheen, Susan, Caroline Rodier, and Amanda Eaken (2004). “Ap‘plying Integrated ITS
Technologies to Parking Management Systems: A Transit-Based Case Study in the San Francisco-
Bay Area,” 11" World Congress on Intelligent Tramportatzon ,Systems, Nagoya, Japan. October :
10 pp- .

Finson, Rachel, Susan Shaheen, and Cynthia McConmck (2004). “Accelerating Deployment and
Commercialization of ITS Technologies: California’s Innovative Corridors Initiative;” 71 * World
Congress on Inz‘ellzgent Transportation Systems, Nagoya, Japan. October, 8 pp.

Shaheen, Susan, Andrew Schwartz, and Kamill Wipyewski (2004). “Policy Conmderanons for
Carsharing and Station Cars: Monitoring Growth, Trends, and Overall Impac’cs i Transportatzon
Research Record No. 1887, pp. 128-136. ‘ ‘ .

Shaheen, Susan, Kamill W1pyewsk1, Caroline Rodier, Linda Novick, MollyAnne Meyn, and John
Wright (2004). CarLink II: A Commuter Carsharing Pilot Program Final Report. UCB-ITS-
PRR-2004-23. Berkeley, Cahforma. August, 163 pp. '

Caroline Rodier, Susan Shaheen and Linda Novick (2004) Improving Bay Area Rapid Transit
(BART) District Connectivity and Access with the Segway Human Transporter and Other Low
Speed Mobility Devices. UCB—ITS~PRR-2004—27 Berkeley; California. August, 77 pp.

Shaheen, Susan and Rachel Finson (2004). “Intelligent Transportation Systems. ” Energy
‘ Encyclopedza Volume 3, pp. 487-496.

- Rodier, Caroline and Susan Shaheen (2003). “Carsharing and Carfree Housing: Predicted Travel,
Emission, and Economic Benefits. A Case Study of the Sacramento, Cahforma Reglon

oo Transportarzon "Rei e’arch Board 83" d Annual Meeting, Washington, D.C. - . e i e

et e

Rodzer, Carolme Susan Shaheen, and Stephanie Chung (2003). “Unsafe at Any Speed?: What the
~ Literature Says About Low-Speed Modes,” Transportation Research Board 83”" Annual
Meetzng, Washmgton, D. C
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Shaheen Susan and Kamill Wipyewski (2003). “Applying lntegrated ITS Technologles to
Carsharing System Management: A CarLink Case Study,” / 0™ World Congress on Intelligent
Transportation Sys{ems Madrid, Spain. November, 11 pp.

Shaheen, Susan, Caroline Rodier, and Rachel Finson (2003). University of Caly‘ornza, Davis
Long-Range Development Plan: 4 Davis Smart Mobility Model UCB-ITS- PRR-2003-28
Berkeley, Cahforma. OCtober 184 pp.

Shaheen, Susan A., MollyAnne Meyn, and Kamill Wipyewski (2003). “U.S. Shared-Use Vehicle -
Survey Findings: Opportunities and Obstacles for Carsharing and Station Car Growth,”

- Transportafion Research Record No. 1841, pp. 90-98.

Shaheen, Susan A. and Rachel Finson (2003). “Bridging the Last Mﬂe Study of Behavioral,
Institutional, and Economic Potential of Segway Human Transporter,” Transportation Research -
Board 82™ Annual Meeting, Washington, D.C. Paper No. 03-4470.

Barth, Matthew, Michael Todd, and Susan Shaheen (2003). “Examining Intelligent
Transportation Technology Elements and Operational Methodologies for Shared-Use Vehicle

.. Systems,” Transportation Research Record No. 1841, pp. 99- 108.

Shaheen, Susan and Rachel Finson (2003). Davis Smart Mobility Model: Initial Scoping and
 Planning Study. UCB-ITS-PRR-2003-21. Berkeley, California. June, 36 pp.

* Shaheen, Susan A., John Wright, and Daniel Sperling (2002). “California’s Zero Emission Vehicle
Mandate—Lmkmg Clean Fuel Cars, Carsharing, and Statlon Car Strateg1es,” Transporz‘atzon

Research Record. No. 1791, pp. 113-120.

‘Barth, Matthew and Susan Shaheen (2002). “Shared-Use Vehicle Systems: A Framework for
Classifying Carshanng, Station Cars, and Combined Approaches,” Transportation Research
Record. No. 1791, pp. 105-112.

Shaheen, Susan A. (2002). Introduction. Cool Careers Jfor Gz'rls'as Environmentalists. By Ceel =~
. Pasternak. Manassas Park, VA: Impact Publications. 129 pp.

Shaheen, Susan A. and MollyAnne Meyn (2002). “Shared-Use Vehicle Services: A Sufvey of
North American Market Developments,” 9% World Congress on Intelligent Transportation
 Systems. Chicago, Illinois. October, 12 pp.

} Shaheen, Susan and Jobhn Wright (2001)., Caerk II Research Approach and Early Findings.
“UCB-ITS-PRR-2001-39. Berkeley, California. December, 27 pp.

i Fmson Rachel and Susan Shaheen (2001). Evahiation of UC Davis Long Range Tmnspoftaﬁon, |

- Land Use, and Housing Plans: Examining the Potential for Innovative Mobzlity Pilot Projects.

| _ UCB-ITS—PWP-ZOOI 18. Berkeley, Cahforma December, 16 pp.
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Shaheen Susan A, (2001). “Commuter—Based Carsharing: Market N:che Potentlal ?
Transportation Research Record. No. 1760, 178-183. -

Shaheen, Susan (2001). “Carsharing in the United States: Exammmg Market Potential,” 8‘v"AWo>rld .

Congress on Inteilz‘gent Transportation Systems. Sydney, Australia. October, 12 pp.

Shaheen, Susan A. a.nd John Wright (2001). “The CarLink 11 Pilot Program: Testing A

Commuter-Based Carsharing Model,” 2001 IEEE Intelligent Transportatzon Systems Proceedmgs. “

Oakland, Cahforma. August, pp. 1067-10‘72

. Shaheen, Susan and John Wright (2001) “The CarLink II Pilot Program: Examining the Viability

of Transit-Based Carsharing.” ITS America Conference Proceedings. Miami, Florida, May 11 pp.. :

Shaheen, Susan A. and Debb1e Nleme1er (2001) “Linking Technology and Des1gn to Huma.n
Factors: Minimizing Vehicle Constraints for the Elderly,” Transportation Research Part C:
Emerging T echnologies. Volume 9, Issue 3. June, pp. 155-174.

Shaheen, Susan and Robert Uyek1 (2000) “CarLink Economics: An Empmcally—Based Scenano
Analysis,” 7% World Congress on Intelligent Transportation Systems. Turin, Italy. November, 8
PP-. ' ' : E

Shaheen, Susan; John Wright, David Dick, and Linda Novick (2000). CarLink—d Smart
Carsharz‘ng .System Field Test Report. UCD-ITS-RR-00-4. Davis CaIifonﬁa.'May, 182 pp.

Shaheen, Susan (2000) “CarLink: A Smart Carsharing System—A Study of Behavmral
Adaptatxon » 79 Annual Transportation Research Board. Washington, D.C. Januery, 14 pp..

Sperling, Daniel and Susan Shaheen (1999) “Carsharing; Niche Market or New Pathway, .

* Prepared for the ECMT/OECD Workshop on Managing Car Use for Sustainable Urban Travel,

Dub]m Ireland. December, 25 pp.

Young, Troy, Daniel Sperling, and Susan Shaheen (1999). Iden!zﬁcatzan and Przorztzzatzon of
Environmentally Beneficial Intelligent Transportation Technologies: Modeling Effort. UCB-ITS-
PWP-99-20. Berkeley, California. December, 26 pp.

Shaheen, Susan (1999). “Pooled Cars,” ccess. Volume 15, Fall, pp. 20-25.

Shabeen, Susan (1999). Dyﬁmzcs in Behavioral Adaptatzbn toa Transportaﬁon Innovation: 4

="' Case Study-of CarLink—A Smart Carsharzng System. UCD-ITS-RR—99 16. Davis;-California: ~

October, 232 pp.

Shaheen, Susan (1999). “A Short Hlstory of Carshanng in the 90s,” The Journal of World
Transport Polzcy & Practzce Volume 5, Number 3. September, pp. 18-40.

Shaheen, Susan (1 999) “CarLink—A Smart Carsharmg System.” The Journal of Warld
Transport Policy & Practzce Volume 5, Number 3. September pp. 121-128.
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- Shaheen, Susan, Daniel Sperling, and Conrad Wagner (1999). “Carsharing and Partnership
Management: An International Perspective,” Transportation Research Record. No. 1666, pp.
_118-124 ’ . v

Shaheen, Susan, Daniel Sperling, and Conrad Wagner (1998). “Carshanng in Europe and North
America: Past, Present, and Future,” Transportation Quarterly, Summer, pp. 35-52.

‘Wagner, Conrad and Susan Shaheen (1 998) “Car Shanng and Moblhty Management Facmg New
Challenges with Technology and Innovative Business Planmng, World Transpart Policy and
Practice. Volume 4, Number 2, pp. 39-43. :

Shaheen, Susan, Daniel Sperling, and Victoria Nerenberg (1998). “Smart Car Linking in the San
Francisco Bay Area: A Market Evaluation,” 8th Anrual Meeting of the Intelligent Transportation
Society of America. Detroit, Michigan. May, 12 pp. ,

| - Shaheen, Susan A., Troy Yoxing, Daniel Sperling, Daniel Jordan, and Thomas Horan (1998).
- Identification and Prioritization of Environmentally Beneficial Intelligent Transportation
Technologies Year Two Final Report. UCD-ITS-RR-98-1. Davis, California. March, 301 pp.

- QGuensler, Randall, Susan Shaheen, Francisca Mar, and Cémeron Yee (1998) Conformity, Policy:
- dir Quality Impact Assessment for Local Transportafzorz Policy. UCD-ITS-RR-98-2. Davis,
Cahforma. March 149 pp- ,

Chang, Daniel, Kellie Doughcrty, Bill Drumbheller, and Susan Shaheen {1997). Preliminary

. Assessment of Possible Changes to the National Ambient Air Quality Standards (NAAQS) for
Ozone and Particulate Matter: Important Issues, Implications, and Impacts Jfor Calzﬁ)rma s
Transportatzon Commumty Daws Cahforma

. Sperhng, Daniel and Susan A. Shaheen, editors. (1995) Energy Strategies for a Sustainable
Transportation szstem Washmgton, D.C.: American Council for an Energy Efﬁclent Economy
- 305 pp. ,

Shaheen, Susan A., Randa]l—Guensler, and Francisca Mar. (1995). “Concﬁrrent Air Quality

- Analysis Under the National Environmental Policy Act and Transportation/Air Quality
Conformity,” Transportation Quarterly, Fall, pp. 55-72.
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CAROLINE J. RODIER, Ph.D.
CURRENT POSITION

Senior Researcher, Transportation Sustamablhty Research Center, Inst1tute of Transportation

- Studies, University of California, Berkeley

- EDUCATION

Ph.D., University of California, Davis, Ecology with major emphasis on Envxromnental
Policy Analysis and Transportation Planning, 2000
Dissertation: Uncertainty in Travel and Emissions Models: A Case Study in the
Sacramento Region. Dissertation Committee: Robert Johnston, Patricia Mokhtarian,
James Cramer & David Layton

M.S., University of California, Davis, Community Development, 1994

B.A., Barnard College Columbia University, U.S. History, 1989

RESEARCH ACTIVIT 1ES AT UNIVERSITY OF CALIFORNIA (1992 TO PRESENT) -

EVALUATION RESEARCH :

*  Apply research evaluation methods (observaﬁonal focus groups, and surveys) and .
conduct analyses to evaluate the travel, economic, and environmental effects of '

- transportation and environmental policies (e.g., transit access technologies, social
marketing, automated speed enforcement, and changeable message signs).

.. Conduct analysm of institutional barriers and steps to overcome those barriers (including
literature reviews and expert and stakeholder interviews) related to unplementatlon and
enforcement of transportation and air quality regulations.

* Investigate the transportation needs and preferences of diverse population groups, such

 as elderly, immigrants, and Native Amencans and explore mnovatlve transportatmn
programs to address those needs. : : ’

URBAN MODELING RESEARCH . '
*» Research support to the California Air Resources Board in their development of the
** scoping plan for Assembly Bill 32, the Global Warming Solutions Act, including an
international review of the modeling evidence on the effectiveness of transfc, Iand use, and
_ auto pricing strategies.
¢ Modeled and evaluated the travel, economic, and air quality effects of 1ntelhgent
' transportatlon systems technologies, high occupancy vehicle lanes, transit improvements,
and road pricing and land use control measures usmg the Sacramento land use, travel; and
emissions models.
»  Apply methods of uncertainty analysis to assess errors in land use, travel, and emissions
models due to model structure, population proj ectmns and mduced travel in the
~ Sacramento region. -

'SELECTED EXPERT SERVICE/PROFESSIONAL ‘ACTIVH‘IES a
» Research Associate, the Mineta Transportation Institute ° ' '
 Transportation Research Board, Integrated Transp ortatlon and Land-Use Modelmg
Subcommittee, Member, 2001 to present :
- Transportation Research Board, New Public Transportation Technologles Comrmttee
. Friend, 2004 to present -
SELECTED PUBLICATIONS
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Rodier, Caroline (2009). An International Review of the Modeling Evidence on the Effectiveness
 of Transit, Land Use, and Auto Pricing Strategies. Transportation Research Record Annual
~ Meeting. January. : ‘ : .

Rodier, Caroline and Susan Shaheen (2007). Commercial Vehicle Parking in California:
Explovatory Evaluation of the Problem and Possible T: echnology-Based Solutions. UCB-ITS-
PRR-2007-11. Berkeley, California. August, 18 pp. : S B

Rodier, Caroline, Susah Shaheen, and Ellen Cavanagh (2006). Virtual Commércial Vehicle

| ‘Compliance Stations: A Review of Legal and Institutional Issues. Transportation Research
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h EXHIBIT B , ‘ '
BUDGET DETAIL AND PAYMENT PROVISIONS

1. Invoicing

A.

For services satisfactorily rendered in accordance with this Agreement and upon receipt
and approval of the invoices which' properly detail all charges the ARB agrees to
compensate the Regents of the University of California, Berkeley, for actual
expenditures incurred in accordance with the amount specified below and in Exhibit B,
Attachment 1, which is incorporated into this agreement.

Total cbntract"amount not to exceed $3'20,ooo.oo

Invoices shall include the Agreement Number and shall be submitted in tnpllcate not
more frequently than quarterly in arrears to:

Air Resources Board ‘
Accounting Section
P.O. Box 1436 |
Sacramento, CA 95812

BUDGET FLEXIB[LITY Subject to the prior review and approval of the contract -
manager, line items shifts of up to $25,000 or ten percent of the annual contract total,
whichever is less, may be made up to a cumulative maximum of $25,000 or 10%,
whichever is less, for all line item shifts over the life of the contract. There must be a
substantial business justification for any shifts made. Fund shifts which increase

" Indirect, Overhead or General Expense line items are prohibited. Line item shifts may

be proposed/requested by either the State or the University in writing and must not
increase or decrease the total contract amount allocated. Any line item shifts must be
approved in writing by the Division Chief of Stationary Source Division or his or her

‘designee, and must be sent to Contracts Section within 10 days of approval for inclusion . °
in contract folder. If the contract is formally amended, any line item shifts agreed to by

the parties must be included in the amendment.

2. Budget Contlngency 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 obhgated
to perform any provrsrons of this Agreement

If funding for any flscal 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 : s
BUDGET DETAIL AND PAYMENT PROVISIONS

3. Payment

A. Costs for this Agreement shall be computed in accordance with State Admlnlstratlve
Manual Sections 8752 and 8752.1. ‘

B. Nothing herem contained shall preclude advance payments pursuant to Article 1,
Chapter 3, Part 1, DIVISlon 3, Title 2 of the Government Code of the State of
Callfornla ‘

C. University will be paid for the payment period completed upon receipt, by ARB, of an
invoice and progress report satisfying the requirements of this Agreement. The
invoice and progress report must be deemed by ARB to reflect reasonable work
performed in accordance with the Agreement

D. The amount to be_,pard to University under this 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.



’

Budget Submittal Form -

This form s supplied for prasenting budget detall to the Air Resources Board,

PLEASE TYPE OR PRINT:

Total Budget Requested:  $320,000

Perlod Covered (months): 12

University: Unlversll‘y of California, Berkele

Agidre;x;: 2450 Shattuck Avenue, Sulte #313, Berkely, CA 94704-§940 . P
Name of person authoized to bind this bid: Jyt Baldwin '

The:  AssistntDiector . . T

Phone: - (510) 642-8110

Signature of person authorized fo bind this bid: -

A

ARB / UC Regents, Berkeley
Agreement-No. 08-420 -
Exhibit B, Attachmént 1+~
Page 1.0f 12




1.

PR ST

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

Direct Costs . )

1.- Labor & Employee Fiinge Beriefs U $256,440

2. Subcontractor(s)/Consultani(s) - ’ N . -§1 0.900

3. Equipment ‘ o ’ ) . . . 4 $0 .

4. “Travel & Subsistence . . . . - $12,000

5. Electronic Data Processing o ' . 50

6.  Photocopying & Printing _ o ~ saem2

. Mall, Telephone, and Fax Co - | s4p0

b, Matérials & Supplies , T $2.332

9. Analyses o ' o ot . . $0

10. _ Miscallaneous T ) ) . 31,488
Total Dlrgct Cost $291,910

tlndireét Cosis . . o

11, Overhead i : ) . o ) .. s28080

TotalIndirect Cost  $28,080. )

| Total Direct and Indirect Cost: . ssmono . |

ARB / UC Regents, Berkeley -
Agreement No. 08-420
Exhibit B, Attachment 1.

’ Page 2 of 12




‘Budget Detail
I. Direct Costs

1a. Labor Charges for Unlverslﬂes and Other State Agencies S ‘

5 AR R e e S e e A T S DA Tl
Individual's © .. Mo % of Efforfor.  Total S_alary
A, - Name : Work Title . Salary Est. Months % of Salary Reguested
: g . $12956 & o :
B. * Samer Madanat Professor, ITS Director, PI  $13215 ~ 0,00 0.00% . $0
k . $19378%
C. ‘RobertHarley =~ Chancellor's Professor ~ $18765° . 0.60 -0.00% $0
$11488 & .
D. Asped Horvath Assoc, Prof $11697 1.00 53.00% 85.073
: Principal Development  $9421& - : . .
E. . Susan Shahesn Engineer $9751 12.00 17.00% . $19,555
Sentor Development $7367 & . ’
F. Caroline Rodisr .. Englneer ° | 7625 12.00 18.00% $16,190 .
. < Senlor Development ~ $7367 &
G, . 1TBD Engineer * - 7625 .12.00 25.00% - $22,488
. . . $7558 & - :
H. Tim Lipman * Ressarch Engr. . $7708 + 0.00 0.00% 30
. : ) $7208 & . T
I Yuwei LI - Asst.Researcher . $7352 12.00 . 25.00% | $21,841
2 . - | $6438& . o
J. Rachel Finson Project Manager $6663 12.00 25,00% $19,652
. L ‘ . . .- $54288& - . )
K. Brett Williams Postdoc Scholar -+ $5537 | 12.00 15% & 18% $12,167
. 5 $5004 & ’ . .
L Mike Chester Postdoc Scholar ~~ $6114 12,00 17.00% L $12,350
' ' $5428 & ‘ ‘
M. 1TBD .| Postdoc Scholar $5537 12,00 25.00% - . $16,447
. . . $5833 & L ) N : :
N. 1TBD . " Sr. Pub. Policy Analyst_ $6037 12.00 15.00% ¢ $10,683
i Graduate Stydent Res., Step §3228 & - 100% & BRI
o. 1TBD } 3,Resident - $3294 12.00 485% - $24,264
. .. $2810& .
P, . 27BN | . Asst. m Undergrad student $2682 12,00  25%&100% - $27,588 ',
Q .. - i’ © 80
use addltional page if necessary)

I Subtotal: = $209,303 I

‘ Cost justifications. Destribe exactly why each individual listed in the Budgst 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 prpp'osed level of effort is necessary. .
Describe, for each posltion listed, why the specified rate Is reasonable or
competitive. (Use additional page if necessary). : .

ARB/ UC.Regent's, Berkeley .

Agreement No. 08-420
ExhlbltB Attachment 1
Page 3 of 12

R
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Individual's Name BASE (3) RATE (%) cosT :
A Samer Madanat $0.00 12.7% $0
B. Robert Harlay $0.00 127% $0
c. Amad Horvath $6,078.00 12.7% $T72 . .
D. Susan Shaheen $19,555.00 244% $4,762
E. * Caroline Rodier $16,180.00 - 35.7% $5.771
F. TBD, SenlorDevEngr. ~  $22,488.00 " 220% 4047
|G, . -Tim Lipman $0.6D 25.4% %0
H. Yuwei LI 52184100 28.8% g6288 |
L * Rachel Finson © $19,852.00 18.7% $3.679
4 Brett Willams - $12,167.00 23.9% s2612
K. Mike Chester $12,350.00 12.0% $1,482
L .1TBD, Postdoctoral Scholar $16,447.00 - 47.0% * §2,796

1 TBD, Sr. Pub. Policy : .

M. Analyst $10,683.00 33.7% $3,604

.2TBD, Assistant Il & 1 TBD, g : » -
N. GSR, Summer Yr. $25,347.00 3.0% $760

2TBD, Assistant ill &1 TBD,, : : L :
0. GSR, Summer Yr. $26,505.00 - 13% . §345

GBR (Residents) Full Fee
P. Remission for 2 semesters $11,008.00 -.- $11,008 - .
(use additional page if nacessary) i _
| Subtotal: - '$49,137 |

Cost justifications. Provide the Basis for the Fringe Benefit Rates. (Use additional ) .
page ifnecessary). o :




I R

T

2. Subcontractors & Consultants :
List all subcontractors and consultants. Also submit sep Budget Submittal Form for each
subcontractor and consulfant. N : ’

Subcontractor or consuitant - : ] Cost

A
B.
C.
D.

use éddlﬂonal page if necessary)

Stakehoider and Expert Recruitment, Consultant TBD ' 310,000'

: : T — Subtotal: ___$10,000 ]

Cost justifications. Describe exactly why each subcontractor is needed in this profect

(i.e., their role in the project). Describe, for each subcontractor, why the specified

rate is reasonable or competitive. (Use additional page if necessary). .
—— P o e

3. 'Equlpm'ent (itemize)

] Item . - ) ' B R Cost
A S S e ' %0
D. L. . - . o
I Subtotal: -$0 B

Cost justifications. Describe exactly why each listed equ:]bment item is needed in
this project, and why the cost is reasonable. (Use additional page if necessary).
(Refer to Exhibit £, page 18) ’ - . .

i

ARB / UC Regents, Berkeley

' Agreement No. 08-420 .-
Exhibit B, Attachment 1 -
Page 5 of-12°




4. Travel and Subsistence (itemize). Use State Rates (Appendlx V). NO FOREIGN

"ARB / UC Regents, Berkeley

Agreément No. 08-420
Exhibit B, Attachment 1

Page 6 of 12

TRAVEL ALLOWED.

Descnptlon Cost
A. Ground transportation - * .o ’ ) $3,000
B. Alr Transportation $3,000
C. Per diem or subsistence $3,000
D. $3,000

Other (Lodging & Parking}

| Subtotal: ' $12,000

Cost justifications. Describs the purpose and durat/an of each trip and expla/n why
the travel is necessary (Use additional page if necassary)

._ 5. Electronic Data Processing (ltemize)

. Description . ) '_ , . . t.':ost
B.
C.
D. z -
( . Subtotal: %0 i

.Cost justifications. Explain the neea‘ for the expenditure and the basrs for the costs.
(Use additional page if necessary).




6 Photocopying & Pnntingilﬁemlm)

Description of product . . ) : ‘ Cost
A Research Gommunication copying ’ - ‘ $1 ,'9.00'
B. Research Communication priniing y . . . * $1,772
. Subtotal - $3,672 I

- Cost Justifications. Explam the need for the expendlture and the basis for the costs.

(Use additional page if necessary}

. Mail, Telephone & Fax (ltemizej

7 . . .
‘ ltem . ' R Cost
Research Communication (Includes rnalllng. shipping, long distance & . . o
A, telephone calls) . . . 2,000
-[B. Research Communication ia:dng . R . 2000
c. .

[ Subtotal: $4,000

Cost Justifications. Explam the need for the expendlture and the basis for the casts. .
(Use additional page if necessary).

J

" ARB/UC Regents, Berkeley

Agreement No. 08-420
Exhibit B, Attachment 1
Page 7 of 12
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8. Materials & Supplie§ {Itemize) .
liem = . . . Cost :

A " R ch related software, office supplies, and other misc experises 8832
B, - Workshop materials and shipplnﬂ ’ + '§1,700 '
c. ‘
D. . . “
E.
F. s
G. )

. -
H. .
1 . N

. I Subtotal: - $2,332 I

Cost justifications. Describe exactly why-each item listed above is needed in this .
project. Explain why the proposed cost is reasonable.. (Use additional page if .
necessary). L C ‘ .




[t

9. Analyses (ltemize)

Description . : . . T Cost

me o w

o m

- I

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):

Subtotal: - 50 . H‘

ARB / UC Regents, Berkeley

‘ ‘Agreement No. 08-420
Exhibit B, Attachment 1

Page 9 of 12




10. Miscellaneous (itemize)

ARB7UC Regents, Berkeley
‘ - Agreement No. 08-420

. Exhibit B, Attachment 1 -

Page 10 0of 12

Cost

mo 0w

item |
A . GAEL Insurancs $1.466
$0
$0
$0
_ . $0
B ~ Subtotal: $1,466 I.

Cost justiﬁcations. Justify ail co;sis not included in the categories above. Explain the

need for the expenditure and the basis for the costs. (Use additional page if necessary).

ey i

0 e

il i




Il. Indirect Costs -

’ 11. Overhead and Other Indirect Costs

kse (Salaries, total direct costs, efc.) (§) . ] Rate (%) Cost
A ges0goz - : T 1000% $28,000
B. ' $0
‘1C. $0 !
(i Subfotal: $28,090 ]

ptal Project _CQSt: . _ $320,000

ARB ./ UC Regents, Berkeley -

" Agreement No. 08-420

.. Exhibit B, Attachment 1 -:
Page11 of 12




ARB-32 GODDS MOVEMENT

Dther Direct Conts & Bupplies

Fescarch
* méiling & postage, noftware, offics supplics, and otker miso axpansea).
GAELinsoruace
‘Workshop Maorils
- Workshop Shipping .
Wotkshop Supplics & Communication
otderand Bxuart

1 Current Salary Rale N

(Focth October 1",

4 Salory rato plur s projected 2% coxt of fiving
5 Solary mtc plus s projoctod 3.5% cost of Hiving incress offective every Octaber 1%,

¢ Composit Beualit Rals
3 Beaslit rtes bised opon sverge o actual costs from Novesisber 2008

Rates Per Porlod

- ¢ Modified Totol Dircct Conx: Indircet cortx caleulated on first $25,000 6L each subeaniract only;

faxing, long distance telophons, printing,

a0t -..H.-ﬂ 1o {ndir also, huition remixsion fecs, uqmpmnnx wv:rss 000 and faclity renta! am cxeluded.

Perlod of Prformanicws March 30, 2009 through Barch 29, 2010.- {for 12 fronths)
Paget
. Hondy . QA9 - | 100172009 -
Montkly Rets | Rate S Months | Unit % | MHows BUDGET
Personnel o R
‘Saraer Madanat, Fiofossor, ITS Director, PI 512956 | 57446) 000 | Sommer | 00% s B A .
B SI13215t 575950 000 | Sommer | 00% s - |s - p
Fabert Harley, Chuncellors Professar S19378 | SIN137) 000 | Semmer [ Q0% -l - ° s - f
s19.765 | s11359 000 Summer | 00% - s . |s .
Arpad Horvatk, Asso¢, Professor . stiasx | ssso1| 200 summer | S0%|  922(s 607800 s, sommof "
$11697] $6723 000 | Summer | 00% - s - is -
Susan Shehora, Prineipal Developmen Enginser sodat [ sseid| 6oo | tcave | taom ] ims(s ss0000 . Is om0
- t 89,751 | SS6od 600 . Galyr Jon 1718 S 9946005 9,94600 d
it dic i F.nnl_mzr‘ $7367 | $4234] 600 Cﬁ.Yr 120% 1879 1§ 295600 s. 795600 |
: sras | sae| 600 cavr | wos | 1a79 s 8:e00|s gm0 [
' . . - .
TBD, TSRC Sevior Developmeni Enginser $2367 | 5234 600 caye | 250% | 261018 1105100 _ s fLos100 [ X
C s7625 | Sa3g2| 600 colvr | 250% | 2610 C 15 naoree|s nare
“Tim Lipmen, Resaarch Eoginser SNS5E | Sdad| 6o CalYr | oo% " - s - ] - B
. s709 | sa31] 600 clLyr | 0% . H - s -t
Yuwei L, Asst, Rescarcher 1, st su4s| s CalYe. | 250% | 26105 rom2agef , - s wanef .
: s7382 | si226) 800 | -Cal¥e | 250% | 2600 < ls nes|s e
Rachel Finsoa, Project Manger s6438] s3100| 600 clYr | 250% { 2610(S 955700 | s sesto0f
56,663 | 532829 60D Cal, ¥ 250% 2600 5 999500fS 993500 d
Brott Williams, Postdoctoral Scholar ’ S5428 | 53120 600 Cd. ¥r 19.0% 1954 | & 613800 . s 6100
: . 557 | sum| 600 cayr | tmox | ims s sy |s semwf
Mike Cherter, Postdoctors! Scholur "1 ssem| suast eo0 | cuvr | mon | ims|s s s 6400 f
- seIM | sasas| 6o |- caye | 17o% | S|, s 626m(s 6n6nf
TBD, TSRC Foxtdoctoral Sabolar™ - ssazs| 3120 60 CaLVe | 250% | 2600(s wlazo0 s glazoo
- Te L 55537 s31x2( 600 “Cal¥rc | 2s0m | 210 § K500 |s 830500
“TBD, 5r: Public Policy Anclyst $5233 ls152| 600 cul. Ye 150% 1566 | S 525000 . s ‘saso00 [
N S6,037 | $3470| 600 Cal, Y 15.0% 1566 15 543300 |S 543300 P
.1, Gradtsata Stuslent Research Jntara Step 3 (Rosident) $3,229 | S1BS6[ 200 Acd¥Yr. | -49.5% 1723 | 8 3,i97.00 s J,IDT.DD‘
1 Oraduste Student Research fotem Step 3 (Rasiden) - |. $3,229 | SIRS6| 300 | Swomer¥e | 1000% | 5220 [$ 968700 L s sestoe
1 Graduste Swdeat Resoarch Intom Siap 3 (Resideat) 53200 [ siess] 100 | AcadYe | a3% | ssl{s LseRo 5 LS80
1 Gradusto Student Rosoarch Intern Siap 3 (Residant) s3304| S8S3] 680 | AcdVr | 4o5% | s168 |s om0 fs sonoe
.| 2 TBN, Assistant Bt Undsrgraduais Studsat) 52610 Stsoo] 200 | AcedVe | 280%°f 170 (S 261000 s 25000 |!
2 TBN, Assisteat i1l (Undergradunte Studeat) . 52610 | sisoo| 300 | SummerYe | 100.0% | 10440 | S 1565000 S 15,650.00
2 TBN, Assistant 1t (Undergraduate Student) s2662 | S1530] 180 | Aeed¥e | 250% | - a70(S 133000 s 1310
2 TBN, Assirtant If (Undergraduxte Student) . $2662] S1530) 600 Acsd Y. | 250% | $220 s 788700 S 79700

127% 5 -|s s -
Robert Harloy, Chanesilors Profeasor 1% s -o-|s -1s -
Arpad Horvalh, Assoz, Professor 127% H mis -|$ m
‘Susan Shoboen, Principat Development Englnter 244% s 22408 Mu|s 4762
Carcline Rodies, Snnit;erllnpmM Engineer 35.5% s 286 |s o 2msis 5
‘TBD, TSRC Suaior Development Engincar 2.0% 5 2431 | § 2516)5 4,947
Tin Lipmen, Rescarch Engineer JA% s -|s R Y
« Yowel LL, Asti Rescarcher . . 8.2% s ERILAR] 318118 6,299
Rechl Finson, Project Manager . I18.7%, * s 1808 | § \e7L s A6 s
Brent Williums, Postdectors] Scholar 25 . s 1481 |8 1431 |8 2512
. Mike Chester, Postdoctors! Schalar T2.0% s BILS 748 | S La82
‘TBD, TSRC Postdoctoral Scholar - 17.0% . s 1384 | § 1412 |S 2,796
‘TBD, Sr. Publis Policy Analyst 3% s Lmis 153 (s 3,604
GSR & Undorgtadusie Student, Acadomis Yz, 13% s s a1s 345
OSR & Undergmduste Student, Summer Yr. 30% § T604{S -5 760
1 OSR (Residonts}, Full Fos Remission for FY 08-09 per semestor 1155,106.7% . * s 2270 . s 2
1 OSR (Rosidents}, Full extimsted Foo Romisston for FY 010 pos somaster i (55,107 hes boen incroesed by III.D%-SS.GI'IJO Joreq S 1248 |8 | 7480 S 8738 |

s um
s zomls  zo00(s 4000
s s 661 |S . 1466
625 6s|s + 1250
28 2s]s 450
316 6] § 632

000 | §

ARB / UC Regents, Berkeley :
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Agreement No. 08-420
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EXHIBIT D |
SPECIAL TERMS AND CONDITIONS

Termmatlon

A. This Agreement may be cancelled at any time by either party, upon thirty (30) days
written notice to the other party.

B. Inthe case of early termination, the performing agency will submit an invoice in triplicate and

a report in triplicate coveririg services to termination date, following the invoice and progress

- report requirements of this Agreement. A copy and descrrptlon of any data collected up to ,
termination date will also be provided to ARB. ;

C. Uponreceipt of the invoice, 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 non- cancellable commitments) to termination date, and pro rata indirect

- costs as spec:f ied in the proposal budget.

Dtsgute

“A. ARB reserves the rlght to issue an order to stop work in the event that a dlspute should

arise, or in the event that the ARB gives the performing agency a notice that this Agreement
will be terminated. The stop-work order will be in effect until the dispute has been resolved
~or this Agreement has been terminated. ' : : :

B.b Any dlspute concerning a questlon of fact arlsmg under the terms of this Agreement Wthh 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 representative of each agency for joint resolution.

Amendments

ARB reserves the right to amend thts_ agreement for additional time and/o_radditional funding. V



. --ARB/UC Regents, Berkeley -
Agreement No. 08-420
Exhibit E
A Page 1 of 3
EXHIBIT E R
ADDITIONAL PROVISIONS

1. - Reports and Data Compilations

A.

With respect to each invoice period, University 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 will begm with the foIIowmg

disclaimer:

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 here/n is not to be
construed as actual or lmplled endorsement of such products.

Each progress report will also lnclude

1. A brief narrative account of project tasks completed or partlally completed since
the last progress report

2. A brief discussion of problems encountered during the reporting penod and how

they were or are proposed to be resolved;

3. A brief drscussmn of work planned, by prOJect task before the next progress

report and
4. “ A graph or table showing allocati-on of the bu‘dgvet and amount used to date.
5. A graph or table showing percent of work completion for each task.

Ifthe project is behind schedule, the progress report must contain an explanation' of.

reasons and how the University plans to resumethe schedule.

Six months prior to Agreement termination date, University will deliver to ARB twenty (20)
bound copies of a draft final report. The reports' may be stapled or spiral bound, -
depending on sizeé. The draft final report will conform to Exhibit F.

Within forty-five (45) days of receipt of ARB’s comments on the draft Final Report (Exhibit
F), University will deliver to ARB's Contract Manager two (2) copies of the Final Report :
incorporating all reasonable alterations and additions requested by ARB. -Upon approval

of the amended final report approved by ARB in accordance to Exhibit F, University will

- within two (2) weeks, deliver to ARB two (2) camera ready UNBOUND originals of a Final
‘Report incorporating all final alterations and addltlons The final report will conform to the

Contract Flnal Report Format Exhibit F.

using any common word processing software (please specify the software used) and a

‘ set of aII data compllatlons as specified by the ARB Contract Manager

t
t
Together with the final report, University will deliver a copy of the report on diskeite/CD,
|



-ARB / UC Regents, Berkeley
Agreement No. 08-420

Exhibit E
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. EXHIBIT E
~ ADDITIONAL PROVISIONS
G University’s obligation under this Agreement shall be deemed discharged only upon

submittal to ARB of an acceptable final report.in accordance to Exhibit F, report
diskette/CD, all required data compilations, and any other project deliverables.

~H. Prior to completion 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 publication be submitted to ARB for review and
comment 45 days prior.to such publication. Further, University shall place the disclaimer
statement in a conspicuous place on all such reports or publications. Health related
reports should include an acknowledgment to the late Dr. Friedman. Nothinginthis =~
provision shall be construed to limit the right of State to release information obtained from
the Unrversrty orto publlsh reports, information, or data in State publications.

Cogyrightable Materials

. 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 copyrights under this Agreement: -

A The term "Subject Data” shall 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 SImrlar lnformatron
incidental to contract administration. _ :

B. The term “Reports shall'have the meaning assigned to it in this Exhibbit F of this -
Agreement. ' : o -

C. “Ownership of all Subject Data and copyrights 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 wh|ch are published from the
Subject Data. -

“D.” " Nothing in this exhibit or Agreement shall be construed to limit theright of Unive‘r’sity

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 nght of University faculty, staff or
students to make use of the Subject Data. :

-‘Travel & Per Diem

A Any relmbursement for necessary travel and per diem shall be at the University’s
approved travel rates. ,
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No foreign travel shall be reimbursed unless pnor wrltten authorlzatlon is obtained from
ARB. _

4. Meetings

- Initial meeting. Before work on the contract begins,y 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
begln

: .Proqress review meetings. The Principal Investigator and appropriate members of his or

her staff will meet with ARB's Contract Manager at quarterly intervals to discuss the
progress of the project. This meeting may be conducted by phone. : : -

Technical Seminar. The Contractor wiill present the results of the project to ARB staff and

a pOSSlble webcast ata seminar at ARB facmtles in Sacramento or EI Monte.

5. Confidentiality =

A.

It is understood that in the course of carrying 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 lnformatlon in

confidence and shall return it to State upon the completion of the prOJect

This obligation shall apply_only to proprletary information that is deslgnated 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 partles by State without sumllar restrictions on such third

. parties.
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The research contract Final Report (Report) is as important to the contract as the research itself. The
Report is a record of the project and its results, and is used in several ways. Therefore, the Report
must be well organized and contain certain specific information. ARB’s Research Screening
Committee (RSC) reviews all draft Final Reports, paying special attention to-the Abstract and
Executive Summary. If the RSC finds that the Report does not fulfill the requirements stated in this
Appendix, the document will not be approved for release, and final payment for the work completed
may be withheld. This Appendix outlines the requirements that must be met when producing the

‘Report.

Note: In partial fulfiliment of the Final Report requirements, the Contractor shall submit a copy of the
Report on a CD in PDF format and in a word-processing format, preferably in Word - Version 6.0 or
later. This is in addition to the submission of any paper copies required. The diskette shall be clearly
labeled with the contract title, ARB contract number, the words "Final Report", and the date the report
was submitted. ,

Legibility. Each page of the approved Final Report must be legible and camera-ready. -

Binding. The draft Report, including lts‘app'endlces must be either spiral bound or stapled,
depending on size. The revised Report and its appendlces should be spiral bound, except for two
unbound, camera-ready orlglnals :

"Cover. Do not supply a cover for the Report. ARB will proylde its standard cover.

One-sided vs. two-sided. To conserve paper, both the draft Report and the revised Report, 'except for
the unbound camera-ready copies, should be printed on both sides of the page. The unbound -

- camera- ready copies must be printed on only one side of the page.

Title. The title of the Report should exactly duplicate the title of the contract unless a change is
approved in writing by the contract manager. » oo :

Spacing. In order to conserve paper copying costs and postage, please use smgle or one- llne (1)
spacnng : , _ ‘

P_age size. All pages should be of standard size (8 72" x 11") to allow for photo-reproduction.
Large-tables or figures. Foldout or photo-reduced tables or figures are not acceptable because they

cannot be readily reproduced. Large tables and figures should be presented on consecutlve 8 x
11" pages each page containing one portion of the larger chart. :

_Color Color presentatlons are not acceptable prlntlng shaII be black on white only.

Corporate Identlf/cat:on Do not include corporate ldent|f|cat|on on any page of the Final Report
except the title page

Unit notation. Measurements in the Reports should be expressed in metric units. However, forthe

convenlence of englneers and other scientists accustomed to usmg the Bntlsh system values may be B
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given in British units as well in parentheses after the value in metric units. The expréssion of
measurements in both systems is especially encouraged for engineering reports.

Section order. Th‘e Report _should contain the following sections, in the order listed below:

Title page

Disclaimer

Acknowledgment (1)

Acknowledgment (2)

Table of Contents

List of Figures
. List of Tables

Abstract

Executive Summary

Body of Report

References

List of inventions reported and copyrighted materials produced

Glossary of Terms, Abbreviations, and Symbols
" Appendices

- Page numbering. Beginning with the body of the Report pages shall be numbered consecutively
beginning with “1”; including all appendices and attachments. Pages preceding the body of the
"~ Report shall be numbered consecutively, in ascendlng order with small Roman numerals.

Title page. The title page should include, at a minimum, the contract number, contract tltle name of
the principal mvestlgator contractor organization, date, and this statement: "Prepared for the
California Air Resourcés Board and the California Environmental Protection Agency"

Disclaimer A page dedicated to this statement must follow the Title Page'

The statements and conclusions in this Report are those of the contractor and not necessarily those o
of the California Air Resources Board. The mention of commercial products, their source, or their use
in connection with material reported hereln is not to be construed as actual or |mpl|ed endorsement of -
such products. v

Acknowledgment (1). Only this section should contain acknowledgments of key personnel and
organizations who were assocrated W|th the prOJect The last paragraph of the acknowledgments

"mustreadasfollows R , S S

- This Report was submitted in fulfillment of [ARB contract number and prOJect title] by [contractor
organization] under the [partial] sponsorship of the California Air Resources Board Work was
completed as of [date] :

Acknowledgment (2) Health reports should include an acknowledgment to the late Dr. Fnedman
Reports should mclude the followmg paragraph

This project is funded under the ARB'’s Dr. William F. Friedman Health Research Program Dunng
Dr Fnedman s tenure on the Board, he played a major role in guldlng ARB s health research
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program. His commitment to the citizens of California was evident through his personal. and
professional interest in the Board’s health research, especially in studies related to children’s health.
The Board is sincerely grateful for all of Dr. Friedman’s personal and professronal contributions to the
State of Calrfornra

Table of Contents This should list aII the sections, chapters and appendices, together with thelr
page numbers. Check for completeness and correct reference to pages in the Report.

List of Figures. This Ii_st is optional if-there are fewer than ﬁye illustrations. -
- List of Tables. This list is optional if there are fewer than five tables.

Abstract. The abstract should tell the reader, in nontechnical terms, the purpose and scope of the
work undertaken, describe the work performed, and present the results obtained and conclusions. -
The purpose of the abstract is to provide the reader with useful information and a means of
determining whether the complete document should be obtained for study The length of the abstract
should be no more than about 200 words. Only those concepts that are addressed in the executive
summary should be included in the abstract.. : : ‘

. Example of an abstract:

A recently developed ground-based instrument, employing light detecting and ranging (lidar)
technology, was evaluated and found to accurately measure ozone concentrations at altitudes of up
to 3,000 meters. The novel approach used in this study provides true vertical distributions of ozone
_concentrations aloft and better temporal coverage of these distributions than other, more common
methods, such as those using aircraft and ozonesonde (balloon) techniques. The ozone and aerosol
measurements from this study, in conjunction with temperature and wind measurements, will provide
a better characterization of atmospheric conditions aloft and the processes involved in the formation
of unhealthful ozone concentrat|ons than can be achieved with traditional ground-based monitors.

Executlve Summaly The functlon of the executive summary is to inform the reader about the
important aspects of the work that was done, permitting the reader to understand the research
without reading the entire Report. It should state the objectives of the research and briefly describe -
the experimental methodology[ies] used, results, conclusions; and recommendations for further study.
All of the concepts brought out in the abstract should be expanded upon in the Executive Summary.
Conversely, the Executive Summary should not contain concepts that are not expanded upon in the
body of the Report..

The Executive Summary will be used in several applications as written; therefore, please observe the
style considerations discussed below. :

' lelt the Executrve Summary to two pages single: spaced

Use narrative form.. Use a style and vocabulary level comparable to that in Scientific American or the'
New York Tlmes :

Do‘not list contract tasks in lieu of discussing the methodology. -



'ARB / UC Regents, Berkeley
Agreement No. 08-420 .
Exhibit F
Page 4 of 6 -

EXHIBIT F :
RESEARCH FINAL REPORT FORMAT

Discuss the resuits rather than list\ing them. -
Avoid jargon.
Define technical terms. -
Use oassive voice if active voice is awkward.
~ Avoid the temptation to Iump separate topics together in one sentence to cut down on length.

The Executive Summary should contaln four sectlons Background, Methods, Results and '
Conclusions, descnbed below:

THE BACKGROUND SECTION. For the Background, provide a one-paragraph discussion of the reasons
~ the research was needed. Relate the research to the Board's regulatory functions, such as
establishing ambient air quality standards for the protection of human health, crops, and ecosystems;
- the improvement and updating of emissions inventories; and the development of air pollution control
strategies.

THE METHODS SECTION. At the begrnnrng of the Methods section, state what was done in general in
one or two sentences

The methodology should be described in general, nontechnical terms, unless the purpose of the
research was to develop a new methodology or demonstrate a new apparatus or technique. Even in
those cases, technical aspects of the methodology should be kept to the minimum necessary for
understandrng the project. Use terminology with which the reader is likely to be famlllar Ifitis
necessary touse :

technical terms, det" ine them Details, such as names of manufacturers and statistical analysis
‘ ‘technlques should be omitted. :

Specify when-and where the study was performed, if it is important in interpreting the results. .
The ﬁndings should not be mentioned in the Methods section.

THE RESULTS SECTION. The Results section should be a single paragraph in which the main findings

are cited and their significance briefly discussed. The results should be presented as a narrative, not

a list. This section must include a discussion of the implications of the work for the Board's relevant -
~ regulatory programs. :

THE CONCLUSIONS SECTION. The Conclusions section should be a slngle short paragraphin which the
results are related to the background, objectives, and methods. Again, this should be presented as a

~ narrative rather than a list. Include a short discussion of recommendations for further study, adhering -

to the guidelines for the Recommendations section in the body of the Report. .

‘Body of Report. The body of the Report should contain the detalls of the research divided into the :
followrng sectlons
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Introduction. Clearly identify the scope and purpose of the project. Provide a general background of
the project. Explicitly state the assumptions of the study ' ‘

Clearly describe the hypothesis or problem the research was designed to address Drscuss prevrous o

related work and provide a brief review of the relevant llterature on the topic.

Materials and Methods. Descnbe the various phases of the project, the theoretl_cal approachtothe =
solution of the problem being addressed, and limitations to the work. Describe the design and
construction phases of the project, materials, equipment, instrumentation, and methodology.
Describe quality assurance and quality control procedures used. Descrlbe the experlmental or
evaluation phase of the prolect

Results. Present the results in an orderly and coherent sequence Describe statlstlcal procedures _
used and their assumptions. Discuss information presented in tables, figures and graphs. The titles -

. and heading of tables, graphs, and figures, should be understandable without reference to the text.

Include all necessary explanatory footnotes Clearly indicate the measurement units used.

Dlscussmn Interpret the data in the context of the original hypothe3|s or problem. Does the data
support the hypothesis or provide solutions to the research problem? If appropriate, discuss how the
results compare to data from similar or related studies. What are the implications of the findings?
Identify innovations or development of new technlques or processes. If approprlate discuss cost
projections and economic analyses

Summary and Conclusions. This is the most important part of the Report because it is the section .

 that will probably be read most frequently. This section should begin with a clear, concise statement -

of what, why, and how the project was done. Major results and conclusions of the study should then
be presented, using clear, concise statements. Make sure the conclusions reached are fully
supported by the results of the study. Do not overstate or overinterpret the results. It may be useful to-

~ itemize primary results and conclu5|ons A simple table or graph may be used to illustrate.

Recommendatlons Use clear, concise statements to recommend (lf appropriate) future research that

‘is a reasonable progressron of the study and can be supported by the results and discussion.

References Use a consistent style to fully cite work referenced throughout the Report and
references to closely related work, background material, and publications that offer additional
information on aspects of the work. Please list these together in a separate section, follownng the
body of the Report. If the Report is lengthy, you may list the references at the end of each chapter.

List of inventions reported and publications produced. If any inventions have been reported, or
pubhcatlons or pending publlcatlons have been produced as a result of the project, the titles, authors,
journals or magazines, and identifying numbers that will assist in Iocatlng such information should be
rncluded in this sec’uon : S ~

Glossary of terms, abbrevrat/ons ‘and symbols.: When more than f ive of these items are used in the ’
text of the Report, prepare a complete listing with explanations and definitions. It is expected that -
every abbreviation and symbol will be written out at its first appearance ini the Report, with the
abbreviation or symbol following in parentheses [i.e., carbon leX|de (CO)l Symbols llsted in table

~ and figure legends need not be listed in the Glossary
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Appendices. Related or additional material that is too bulky or detailed to include within the
discussion portion of the Report shall be placed in appendices. If a Report has only one appendix, it
should be entitled "APPENDIX". If a Report has more than one appendix, each should be designated
with a capital letter (APPENDIX A, APPENDIX B). If the appendices are too large for inclusion in the = -
Report, they should be collated, following the binding requirements for the Report, as a separate .
document. The contract manager will determine whether appendices are to be included in the Report -
or treated separately. Page numbers of appendices included in the Report should continue the page
numbering of the Report body Pages of separated appendices should be numbered consecutlvely,

. beginning at “1”.



