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Acronyms and Abbreviations

CARB California Air Resources Board

DTC Diagnostic trouble code

EPA U.S. Environmental Protection Agency
ERG Eastern Research Group, Inc.

evap Evaporative emissions control system
HC Hydrocarbon

ICF ICF International

I/M or IM Inspection and Maintenance

LDT Light-Duty Truck

LDV Light-Duty Vehicle

LEV Low Emission Vehicle

MY Model Year

OBD On-Board Diagnostics system.

SHED Sealed Housing for Evaporative Determination
WAM Work Assignment Manager
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1. Introduction

Gasoline vehicles are equipped with evaporative emissions control systems that control vapor from the
fuel storage system while a vehicle is sitting or driving. When these systems or the vehicle's gasoline
delivery system malfunction, excessive evaporative emissions can be emitted. Few estimates of the
frequency of vehicles with evaporative emissions malfunctions, or leaks, in the fleet exist. These vehicles
can have a significant impact on the hydrocarbon (HC) emissions inventory.

This report details the peer review of the subject draft report, Analysis of Evaporative On-Board
Diagnostic (OBD) Readiness and DTCs Using I/M Data (December 11, 2013), which documents results
from ERG's analysis of light-duty gasoline-powered vehicle On-board Diagnostic (OBD) evaporative
emissions control system (evap) diagnostic trouble codes (DTCs) using inspection and maintenance (I/M)
program data. A number of independent subject matter experts were identified and the process
managed to provide reviews and comments on the new evaporative data analysis. This peer review
process was carried out under EPA’s peer review guidelines?.

This report is organized as follows:

m  Chapter 2 details the selection of the peer reviewers

m  Chapter 3 details the peer review process

m Chapter 4 summarizes the reviews

m  Appendix A provides resumes and conflict of interest statements for the three selected reviewers
m  Appendix B provides the charge letter sent to the selected reviewers

m  Appendix C, D and E provide the actual reviews submitted by the three selected reviewers

1 U.S. Environmental Protection Agency, Peer Review Handbook, 3rd Edition with appendices. Prepared for the U.S. EPA by
Members of the Peer Review Advisory Group, for EPA’s Science Policy Council, EPA/100/B-06/002. Available at
http://www.epa.gov/peerreview
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2. Selection of Peer Reviewers

The EPA WAM supplied a list of five reviewers that EPA determined would be capable of reviewing the

subject report. They are listed in Table 2-1.

Reviewer

Gene Tierney

Mike McCarthy

Michael St. Denis

Table 2-1. EPA Suggested Reviewers

Affiliation

Opus Inspection
Systech - ESP

California Air Resources Board
(acting as an independent
contractor)

Revecorp.

Results
Had the necessary expertise and agreed to

review the report

Had the necessary expertise and agreed to
review the report

Had the necessary expertise and agreed to
review the report

The three selected reviewers are listed in Table 2-2. Each had the necessary expertise, were available to

review the report in a timely manner and had no conflict of interest. All were agreed upon by the EPA

WAM.

REEE

Table 2-2. Final Reviewers

Contact Information

Necessary Conflict of

Gene Tierney

Mike McCarthy

Michael St. Denis

Opus Inspection (Systech — ESP)

765 Ahukini Street
Honolulu, Hawaii 96825
P: 202-340-7553

Gene.Tierney@Opusinspection.com

P.0O. Box 8101

Mammoth Lakes, CA 93546
P: 626-771-3614
mmccarth@arb.ca.gov

Revecorp

5732 Lonetree Blvd
Rocklin, CA 95765

P: 916-786-1006
Michael@Revecorp.com

Expertise Interest

Yes No
Yes No
Yes No

Resumes and conflict of interest statements for the three reviewers can be found in Appendix A.
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3. Peer Review Process

Once the three reviewers had been decided upon and approved by the EPA WAM, a charge letter and
the subject report were sent to each reviewer via secure email. Shortly after distributing the charge
letter (see Appendix B) and supporting materials for the peer review, a teleconference was held
between the selected peer reviewers, the EPA WAM, EPA-identified relevant project-related staff and
ICF staff to clarify any questions the peer reviewers may have regarding the report/written materials. At
the conference call, EPA provided technical and/or background information on the particular report
under review.

During the review process, one reviewer had a question and the question and answer were distributed
to all reviewers via email. Each reviewer provided a written peer review in a timely manner. These
were sent to ICF who forwarded them directly to the EPA WAM.

ICF managed the peer review process to ensure that each peer reviewer had sufficient time to complete
their review of the data analysis by the deliverable data told to them (mid-January 2014). ICF adhered to
the provisions of EPA’s Peer Review Handbook guidelines to ensure that all segments of the peer review
conformed to EPA peer review policy.
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4. Summary of Review Comments

In this section, review comments from the three reviewers are summarized. Full comments can be
found in Appendix C for Gene Tierney, Appendix D for Mike McCarthy and Appendix E for Michael St.
Denis. Responses are summarized below relative to the charge questions.

4.1. Responses to Charge Questions

The three reviewers provided comments on the subject report. They contained both general and
specific comments. Many of the specific comments tended to be more editorial than content related
and are not summarized here. General and specific comments that are content related are summarized
here based upon subject. Editorial comments can be found in the individual reviews in Appendices C
through E.

Project Goals

All three reviewers felt that the report did not adequately define the exact purpose of the project. The
statement in the Introduction of the report, “The purpose of this Work Assignment (WA) is to perform
analysis to better understand evap DTC rates for light-duty vehicles” is vague and does not get to the
real purpose of the work. Mr. Tierney felt that there was not a hypothesis or research question raised.
Mr. McCarthy felt that there was no suggestion of a current understanding of the work before the
analyses were done. He also wanted specific questions or theories laid out. Mr. St. Denis stated that
while the conclusions indicate data are used to represent evap DTC rates of the in-use fleet and the IM
versus non-IM fleets, this was not made clear in the introduction.

Vehicles Included

Mr. McCarthy indicated that “enhanced evap” actually was phased in for the 95-98 MY vehicles in
California and 96-99 MY vehicles federally. Mr. St. Denis and Mr. Tierney commented that the report
only presents data on vehicles in the condition of being prepared for an I/M inspection and therefore
does not represent the expected evap DTC rates of the operating fleet. Mr. St. Denis also noted that in
California, vehicles that passed the ASM test were not failed even if they were “not ready”. Therefore
the not ready rates for California are artificially high and the low evap DTC rates artificially low.

States Used

All three reviewers felt that the pretense of not identifying states was done poorly. All felt that the
states were easily identifiable by the data presented in Table 1, particularly States A and D. It was not
clear in any of the reviewers’ minds why this was done. Mr. St. Denis indicated that by hiding the states,
it was not clear whether the methods used to process the data were correct.

ICF International 4-1 February 24, 2014
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Pending DTCs

Mr. McCarthy points out that no state program collects pending code data because they are provided
via Mode $07 of SAE J1979. States only collect Mode $03. He felt it unwise to include cases of DTCs
present but no MIL command because they don’t necessarily indicate that the vehicle had a problem at
the time of inspection. Mr. St. Denis indicated that pending DTCs could just be false positives.

Non-IM State

Mr. St. Denis indicated that State D, if Colorado, is not equivalent to a state without an I/M program.
Colorado has a gas cap test and the testing provides advisory OBDII results. In addition, Colorado has
and evap repair consumer assistance program which would lead to more repairs than a non-I/M state.

Not Ready Evap Monitors

Mr. Tierney indicates that the report does not explain why evap monitor unreadiness increase with age.
He feels a hypothesis should be raised and tested. Mr. St. Denis indicated there is no justification to
state that older vehicles could have a higher non-ready state. This could be a result of motorists
disconnecting their batteries prior to an inspection to clear out potential DTCs or the result of a battery
being disconnected during repair. Mr. McCarthy feels that the national percentage of evap not ready
for initial inspection is not the same as what was found in IM programs.

Statistical Significance

Mr. Tierney felt that the report did not provide any statistical information on the number of vehicles in
any of the cohorts. In addition, there was no discussion of statistical significance of the differences or
similarities found. Mr. St. Denis thought there should be more analysis of different makes and models
to see the difference in not ready and DTC rates. He noted that different environmental conditions can
cause significant differences in evap emissions and cause the systems to function differently.

General

All three reviewers had many general comments correcting statements throughout the report. More
details can be found in the three full reviews in Appendices C through E.
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EUGENE J. TIERNEY

765 Ahukini Street
Honolulu, Hawaii 96825

202-340-7553
Gene. Tierney@Opuslnspection.com

EXPERIENCE

Opus Inspection (Systech-ESP) 'M
Consultant
Providing motor vehicle inspection services and support August 2011 to Present
U.S. Environmental Protection Agency
Office of Transportation and Air Quality
Washington, D.C. Senior Policy Advisor, 9/2006 — 7/2011

Acting Assistant Office Director, 2/2006 — 9/2006
Ann Arbor, Michigan Director, Center for Air Quality and Modeling, 1/2000 — 1/2006

Chief, Planning and Human Resources Staff, 2/1997 — 12/1999
Chief, I/M Section, 1/1987 — 1/1996
Environmental Scientist, 11/1979 — 12/1986

Key Responsibilities and Accomplishments

e Chaired Mobile Source Technical Review Subcommittee workgroups on modeling and
Transitioning I/M. Prepared key reports on use of Remote OBD in I/M programs.

e Developed MOBILE6, NONROAD2004 and MOVES.
e Drove development of PEMS for use in research and compliance.
e Authored the IM240 test procedure and evaporative system pressure and purge tests.

e Responsible for development, implementation, and oversight of motor vehicle I/M programs.
Wrote and promulgated rules and guidance pursuant to Clean Air Act requirements.

e Wrote numerous technical reports, briefings, policy papers, correspondence, quality control
procedures, and equipment specs related to I/M and mobile source air pollution control.

e Prepared strategic inventories and developed new methods for creating and updating national
emission inventories. Prepared an inventory for Cairo, Egypt. Assisted Shanghai, China in
in-use data collection and analysis of mobile sources.

e Led ground-breaking, $4 million study of light-duty vehicle PM emissions in Kansas City.
Received the EPA’s Science Achievement Award for this work.

e Prepared and delivered speeches at conferences and meetings. Testified before legislatures,
city councils, and boards. Chaired committees and cross-organizational teams.
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Hawaii State Energy Office Ridesharing Coordinator
Department of Planning and Economic Development 1978 - 1979

Developed and implemented transportation energy conservation programs.

EDUCATION
UNIVERSITY OF MICHIGAN Master of Science
School of Natural Resources Resource Policy and Management
Ann Arbor, Michigan May 1982
UNIVERSITY OF HAWAII Bachelor of Arts, Environmental Studies
Honolulu, Hawaii December 1977
HONORS

Science Achievement Award
2009

OTAQ Diversity Award
2000

EPA Medals for Exceptional, Outstanding and Superior Service
Gold 1984
Silver 1993
Bronze 1992/2002
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ICF

INTERNATIDNAL

ORGANIZATIONAL CONFLICT OF INTEREST CERTIFICATE
Customer: U.5. Environmental Protection Agency
Contractor: ICF Incorporated, LLC, 2300 Lee Highway, Fairfax, VA 22031
Prime Contract:

In accordance with EPAAR 1552 209-70 through 1552.209-73, Subcontractor/ Consultant
certifies to the best of its knowledge and belief, that:

X Mo actual or potential conflict of interest exists.

An actual or potential conflict of interest exists. See attached full disclosure.

Subcontractor/Consultant certifies that its personnel, who perform work on this Contract, have
been informed of their obligations to report personal and organizational conflict of interest to
Contractor and Subcontractor/Consultant recognizes its continuing obligation to identify and
report any actual or potential organizational conflicts of interest arising during performance

under referenced contract.

r'}_,l-” ._.'.. B
Uy LRy —
L -

ral I

77 7
Sl.l:}'}cl:l ntractor/Consultant

December 6, 2013
Date

9300 Lee Highway e=— Fairfax, WA 22031-1207 e=— 703.934.3000 = 703.934.3740 fax e=— icfi.com
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Mike McCarthy
Chief Technology Officer
Mobile Source Control Division
California Air Resources Board
mmccarth@arb.ca.gov

Currently, Mike has responsibility at ARB for assessment of vehicle and powertrain technology and
future light-duty criteria pollutant and greenhouse gas emission standards including leading the review of
the GHG standards already adopted out to the 2025 model year. Previously, Mike has worked on the on-
board diagnostic (OBD) programs for ARB for over 18 years including managing all aspects of the light-
duty and heavy-duty OBD programs. This included regulatory development, certification and
implementation, in-use enforcement, and integration with inspection and maintenance programs
nationwide as well as in California.

Mr. McCarthy holds a B.S. degree in Mechanical Engineering with an emphasis in Digital Control
Systems from the University of California, Los Angeles.

Chief Technology Officer, 11/2012- present
Emissions Compliance, Automotive Regulations, and Science Division
Air Resources Board

-Technical and program lead for existing and future light-duty vehicle greenhouse gas and criteria pollutant tailpipe
standards including lead for review of national joint greenhouse gas and fuel economy regulations.

Manager, Advanced Engineering Section 2002-2012
Mobile Source Control Division
Air Resources Board

-Oversaw light-duty on-board diagnostics (OBD) program including regulatory updates, annual certification for all
vehicles sold in the U.S. market, in-use enforcement including recall, and integration with OBD into inspection and
maintenance programs nationwide and in California.

-Oversaw on-road heavy-duty OBD program from initial regulatory development through certification, and
implementation in the 2010 through 2013 model years.

Engineer 1994-2002
Mobile Sources Control Division
Air Resources Board

-Worked as a lead staff in demonstrating technical feasibility for various OBD monitoring strategies, regulatory
updates to the light-duty vehicle OBD regulation and associated guidance documents, and initiated an enforcement
program to verify manufacturer’s OBD systems met the requirements that resulted in many recalls and settlements.

Test Engineer 1992-1994
Mobile Sources Control Division
Air Resources Board

-Worked as a test engineer to demonstrate technical feasibility for the first Low Emission Vehicle tailpipe standards
with prototype emission controls installed on production vehicles.
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ICF

INTERNATIONAL

ORGANIZATIONAL CONFLICT OF INTEREST CERTIFICATE
Customer: U.S. Environmental Protection Agency
Contractor: ICF Incorporated, LLC, 9300 Lee Highway, Fairfax, VA 22031
Prime Contract:

In accordance with EPAAR 1552.209-70 through 1552.209-73, Subcontractor/ Consultant
certifies to the best of its knowledge and belief, that:

Z£ No actual or potential conflict of interest exists.

An actual or potential conflict of interest exists. See attached full disclosure.

Subcontractor/Consultant certifies that its personnel, who perform work on this Contract, have
been informed of their obligations to report personal and organizational conflict of interest to
Contractor and Subcontractor/Consultant recognizes its continuing obligation to identify and
report any actual or potential organizational conflicts of interest arising during performance
under referenced contract. :

lL At

Subcontractor/ConsuItan/

12(11{ %13

Date

9300 Lee Highway = Fairfax, VA 22031-1207 s=— 703.934.3000 == 703.934.3740 fax == icfi.com
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”

REVECORP

NGIMEERING ARD DWTA SOUUTIONS
A RO oM

5732 Lonetree Blvd, Rocklin, CA 95765 USA 916.786.1006

Resume
Michael J. 5t. Denis, D. Env.

Background

Dr. 5t. Denis is a recognized expert in vehicle inspection and maintenance (I/M)
programs with over 20 yvears of industry experience. He has experience with all
wvehicle inspection programs in the US, vehicde emissions inspection technology
including data systems, emissions measurement and safety testing equipment.
Developed vehicle inspection program for regulated entities (states or municipalities)
throughout the US, developed requests for proposals to retain contractors to build
inspection systems and implement the programs. Dr. St. Denis has provided quality
assurance services to ensure inspection systems installed by vendors perform as per
requirements. He has extensive experience educating professionals in the industry
on technology, market opportunities and the status of vehicle inspection programs
and requirements. He performs basic vehicle emissions and safety research for the
wehicle and oil companies, US EPA and state air quality agencies. Dr. St. Denis is
currently responsible for managing I/M-related projects, providing assistance to
numerous states in developing I/M program specificabions, evaluating program
benefits, program auditing, quality assurance, and analysis of vehicle emissions test
data. Dr. St. Denis is regarded as a foremost expert in I/M emissions test equipment
design, operation, auditing and acceptance testing and worked as an expert witness
in the field of vehicle inspection technology.

Education
[. Env., Environmental Science and Engineering - UCLA, Los Angeles, CA 1993

M.S., Physical Chemistry - University of the Pacific, Stockton, Ca, 1989
B.S., Chemistry - University of the Pacific, Stockton, CA, 1985

Professional Experience

2007 to Principal
Present Revecorp, Inc., Roseville, CA

» Management responsibilities include: business development activities; proposal
preparation and submittal; project planning, logistics, management and scheduling;
project implementation and operations activities; personnel and resource
allocation; development of project budagets; project-level financial monitoring and
reporting (both internally and to clients); report preparation; contract negotiation;
and client liaison.

Rewvecorp Inc. — Michael 1. St. Denis CV Pags 1
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REVECORP INC.

* Focus of work related to vehicle inspection program design, vehicle emissions
testing equipment, planning, and implementation. Performing analysis of vehicle
inspection data for program effectiveness and fraud through the use of triggers.
Expert in the development of acceptance testing for vehicle emissions inspaction
test equipment (QBDII, BARST type analyzers, IM240 type systems, dynamometers
and gas cap/pressure testing eguipment).

» Significant work providing legal suppert related to emissions testing equipment
failures to perform and vehicle emissions testing program fraud.
» Specific technical I/M project activities and responsibilities have included:

+  Member of the US EPA Remote OBDII Protocol Technical Subgroup.

v )5 EPA High Evaporative Emission Vehicle Identification Pilot Project (CRC E-
77-3) developing field test procedures and jointly operating the test program.

¥ Project Manager for the District of Columbia Department of Motor Vehicles on
the implementation of IM240 testing. Developed specifications for equipment
and performed equipment acceptance testing.

+  Test and retrofit assistance to the New York Taxi and Limousine Commission

v (QBDII testing program assistance to the Louisiana Department of the
Environment.

v Developed equipment audit procedures for the District of Columbia
Department of the Environment.

+  Expert witness assistance with patent validity via Inter Fartes Review before
the Patent Trial and Appeals Board

¥ Assistance to the Texas Commission on Environmental Quality, through
Gordon-Darby for conversion of the vehicle information database from
operation by Verizon Business to operation by Gordon-Darby.

v Assistance to legal counsel in evaluation of test equipment for compliance
with BARS7 certification requirements.

2006 to President
Present St. Denis Innovations, LLC., Roseville, CA

* Responsible for new product development, intellectual property management, and
technology licensing. Dewveloped two products protected by U.S. Patents. Products
relate to vehicle testing equipment, aviation and remote tracking technology.

Product currently being marketed nationally (www.Ready-or-Not,us).

1998 to Managing Partner, Senior Engineer
2007 Sierra Research, Inc., Sacramento, CA

» As a Managing Partner and shareholder at Sierra Research, involved in oversight of
corporate business practices and marketing efforts. Responsibilities included:
project, personnel and resource planning and management; participation in
corporate marketing and strategic planning discussions and efforts; identifying and
pursuing new business opportunities and strategic partnerships; ensuring on-time
completion of projects and transmittal of deliverables to clients; client liaison; and
contract, budget and schedule monitoring and reporting to clients.

Frequent speaker and session chair at the Annual Mobile Sources/Clean Air
Conferences in Colorado, as well as providing assistance to conference organizers
in setting agendas for the annual sessions, and identifying and inviting speakers.

Revecorp Inc. — Michael 1. 5t. Denis CV Page 2
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Attendance and presentations at annual Coordinating Research Council (CRC),
Society of Automotive Engineers [SAE), and other air quality and vehicle emissions
technical conferences as well. Past guest lecturer on emissions control technologies
and standards at University of Michigan short course on motor vehicle emissions.

Managed Siemra’s I/M-related projects. Technical I/M project activities and
responsibilities have included:

v Assistance to states in development of I/M program specifications, evaluation
of I/M vehicle programs, analysis of vehicle emissions testing data, I/M
program auditing and guality assurance, and technical support.

+ IfM program assistance to states and others in developing test program
protocols, equipment specifications, contractor RFP and other procurement-
related documents, and audit plans and procedures.

v Extensive work in acceptance testing of centralized and decentralized I/M
program test equipment (gas analyzers, dynamometers and OBDII test
systems), and end-to-end testing of electronic transmission systems and
wvehicle information databases (VIDs).

+ Auditing all aspects of I/M programs from equipment auditing to overall
program auditing for compliance with federal guidelines. Also provided hands-
on training to perform OBDII and other emissions test equipment audits to US
EPA and state program staff.

v For the US EPA, worked on projects under a technical support contract to
evaluate new test program designs, propose changes to curmrent technical
guidance, draft new guidance, and evaluate improvements in US EPA support
to states on I/M programs.

v Ewvaluation of emissions reductions through the use of various emissions
testing regimes and vanous types of emissions analysis equipment {including
particulate emissions from Diesels).

¥ Development of and working with state clients on all aspects necessary to
implement OBDII testing programs including development of specfications,
equipment testing, and development of an OBDII master reference lookup
table.

+ Development of annual reports on the status of all United States I/M
programs, which involved contacting all the I/M programs to determine any
program changes or other developments since publication of the previous
annual report as well az any planned future program changes

v Developing/updating Sierra’s master IfM and OBDII lookup tables, and
program specific vehicle reference tables (WVRTs) that incorporate the contents
of the master lookup tables for a number of I/M programs or their contractors
including Georgia, Califomia, New York, Washington State, New Jersey,
Massachusetts, Texas, Virginia, Alaska, Connecticut, Oregon, New Mexico,
ESP, Applus and Testcom.

+ Provided technical assistance to the following clients and I/M programs:

U.5. Environmental Protection Agency

Califormia Air Resources Board

California Bureau of Automaotive Repair

Georgia Environmental Protection Division

Mew Jersey Clean Air Program

Massachusetts Department of Environmental Protection

Connecticut Department of Motor Vehicles

Gordon-Darby and their customers, the New Hampshire Department of Motor
Vehicles, Arizona Department of Environmental Quality, Texas Commission on
Environmental Quality

0% 0% % 0% % %R
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Vermont Department of Environmental Conservation
District of Columbia Department of Motor Vehicles

District of Columbia Department of the Environment
Alaska Department of Environmental Conservation
Municipality of Anchorage Alaska

Missoun Department of Natural Resources

Borough of Fairbanks Alaska

MNew York Taxi and Limousine Commissicn

Colorado Department of Public Health and the Environment
Pacific Vehicle Testing Technologies, Ltd. (AirCare British Columbia)
Louisiana Department of Environmental Qualiby

Virginia Department of Environmental Quality

Mew South Wales (Australia) Roads and Traffic Authonty
Envirotest

Environmental System Products Inc

Worldwide Environmental Products

Applus Technologies

SGS Corporation

Coordinating Research Council

Environmental Testing Corporation

Dah Chong Hong Motor Service Center Ltd., (Hong Kong, China)
Stetina Brunda Garred & Brucker PC

Sidley Austin LLP

Quinn Emanuel Urguhart Oliver & Hedges LLP

Fraser Milner Casgrain LLP

T T T T R T T R A T T T T Y

Co-developed and patented a tester for venfying proper dynamometer
performance that multiple state I/M programs are currently using to conduct test
system acceptance testing and audits. The tester allows for evaluation of either
steady state or transient dynamometers. Developed an enhanced version of the
dynamometer tester for EFA to test two- and four-wheel drive 48-inch roll
certification dynamometers.

1997 to Project Manager, Diesel Emissions Testing Program
1998 Clayton Industries, Inc. - City of Industry, CA

Responsible for development of loaded-mode Diesel vehicle test systems.
Additional responsibility for international business development for vehicle
emissions test systems and for providing international technical support on new
product development.

Worked with government agencies in Hong Kong, China, Korea, Australia,
Fhilippines, Canada, England, Germany, and California to develop vehicle emissions
test systems.

Worked with partners including Snap-0n International, SPX Corporation, and Dah
Chong Hong on joint development of vehicle emissions testing solutions in Asia.

1993 to Manager and Senior Engineer
1997 Parsons, Inc. - Pasadena, CA

* Served as Project Manager for projects involving vehicle emissions testing and
emissions modeling analyses.
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Responsibilities in the area of vehicle testing included design and installation of
computerized IM240 and ASM test lanes for testing light-duty moter vehides,
evaluation and selection of testing equipment, development of automation
software, vehicle procurement, management of test center and staff, transient
loaded mode vehicle emissions testing, and data analysis.

Conducted studies evaluating the cost-effectivensss of accelerated wvehicle
retirement {scrap programs) for light duty vehicles, catalytic converter
replacement, and I/M waiver cntera.

Modeling responsibilities included review of vehicle emissions simulation modeling
of heavy-duty Diesel vehicles and related modeling assumptions, development of a
wvehicle emissions reduction credit madel for analysis of heavy-duty Dieszl vehicle
scrap programs, and evaluation and cntique of heavy-duty Diesel vehicle emissions
modeling performed by the US EPA.

Project Technical Advisor ta the Bursau of Automotive Repair (BAR) referse
program. Developed and managed a research test center for BAR in which the first
studies in California were conducted to evaluate the IM240 for use in centralized
testing and to evaluate the current test procedure (ASM).

» Served as Technical Manager for the Alternative Fuel Vehicle Feasibility Study
conducted for the U.5. Air Force at Hill AFB in Oagden, Utah, evaluating the air
quality benefits and cost-effectiveness of seven different systems for converting
Diesel vehicles to operate on compressed natural gas.

1991 to Contractor
1993 South Coast Air Quality Management District - Los Angeles, CA

Conducted research for project jointly sponsored by the South Coast Air Quality
Management District, Ford Motor Company, and the Coordinating Research Council.
Managed a test and simulation research project on computerized vehicle emissions
control systems to determine if vehicle emissions control systems are calibrated to
have lower emissions during certification than on road.

Instrumented an experimental vehicle using air/fuel ratic sensors, thermocouples
in the exhaust stream, interface to on-board electronic engine controller, and other
sensors. Collected vehicle operating parameter data on urban and freeway routes
in Los Angeles.

Developed new dynamometer driving cycles that were to be representative of
actual driving patterns in Los Angeles and used these cycles to conduct transient
loaded mode vehicle emissions tests at Ford's test facilities.

Wrote two vehicle emissions computer models used to simulate driving in the Los
Angeles area to aid in determining the causes of high emissions rate events.

1990 to Staff Research Associate
1993 UCLA School of Public Health, Los Angeles, CA

» For the US EPA, developed a compact and portable differential optical absorption
spectrometer (DOAS) to measure the indoor air pollutants formaldehyde, nitric acid
(HONO), and NOZ. Designed the optical system and components, and tested and
evaluated a new dicde array electronic detection system for the spectrometer.

For the South Coast Air Quality Management District, modified the Regional Human
Exposure Model (REHEX) to allow for modeling of human exposure to benzene and
formaldehyde in the South Coast air basin.
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lLarge Project Experience

California Bureau of Automotive Repair, Smog Check Referes Program, 1993 to
1997, Technical manager for vehicle inspection station network of 57 faclities
throughout state of CA with over 100 staff. Responsible for budgeting and resource
allocation. Total program value over $40 million.

California Bureau of Automotive Repair, Program Test Options Evaluation, 1994 to
1996. Designed, equipped and operated three test faclities, managed 20 staff.
Total program value $1.5 million.

Mew Jersey Motor Vehicle Commission, Motor Vehicle Emission Program Replacement
Flanning and Oversight, 2011 - 2014, Provide evaluation, planning and oversight for
implementation of a revised vehicle inspection program. Work includes complete
review of the current program, modeling of emissions impacts and financial impacts
of vanous altemative inspection delivery methods, development of a Request for
Proposals for the State to retain a vendor to implement the developed plan and then
oversight of the new vendor. Contract value $3.3 million, Revecorp working as a
sub-contractor to ERG, Revecorp portion $900,000. Mew vendor contract expected
to be valued at $30 to $60 million.

Mew Jersey Department of Motor Vehicles, Vehicle Inspection Program Privatization
Owersight, 1999- 2005. Provided oversight of contractor retrofitting 37 inspection
stations throughout the entire state of NJ for operation by private contractor.
Performed review of facility plans, equipment and software specifications, database
and commumications speafications, and staff training and management plans.
Provided acceptance testing and approval of installations before being allowed to
become operational. Retrofit cost over $60 million.

Massachusetts Department of Environmental Protection, Vehicle Inspection Program
Privatization Oversight, 2000-2005. Provided oversight of contractor equipping
1800 private inspection stations, installing new data system, and establishing
program operations. Performed final acceptance testing, specification reviews, data
system reviews, and program option analyses. Total program value $250 million.

Louisiana Department of Environmental Quality, Frogram Implementation Owversight,
2003 to present. Providing contractor oversight for implementation of new test
equipment and data system developed by contractor. Total program values several
million dellars.

Washington DC Department of Maotor Vehicles, Test Facility Retrofit, 2005 to 2007,
Project manager and overall design engineer for complete facility equipment and
data system upgrades. Selected subcontractors for equipment and data system
development and managed three phases of retrofit. Retrofit cost $2 million.

Performed audits of state-wide inspection programs for Colorado, Connecticut,

Alaska, Missoun. Evaluated programs versus vendor contractual requirements,
federal and state regulations, and best engineerning prachces.

Professional Qrganizations

» Member US EPA Federal Advisory Committee Act (FACA) Remote OBDII Protocol
Technical Subgroup
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* Member the Society of Automotive Enginesrs
» Member of the American Chemical Society

Other Experience

» Provided expert witness services related to vehicle inspection program project
failures, emissions testing equipment product defect cases, related to emissions
testing fraud and vehicle inspection equipment patent infringement inter parties
reviews.

"Evaporative Emissions Control System Monitoring,” U.S. Patent applied for,
Cctober 28, 2013, Inventors: G. Glinsky and M. St. Denis.

"8 Device and Method for Verifying the Operation of a Chassis Dynamometer,” U.S.
Patent Mo. 6,601,441 B1, issued August 5, 2003. Inventors: G. Torgerson and M.
St. Denis, Assignee: Sierra Research Inc.

"0BDII Readiness Status Motification Device,” U.5S. Patent 7,012,512 BZ issued
March 14, 2006. Inventor: M. St. Denis, Assignee: St. Denis Innovations LLC.
Guest lecturer during period 1999-2002 at University of Michigan summer courses
in automotive emissions control.

Development of VINterpreter, a vehicle identification number decoder which can
provide all information necessary for vehicle inspections. Available as an Android
application on the Google Flay store.

Development of ReveTHEFT, a stolen vehicle identification Android application for
use by law enforcement. Available on the Google Play store.

Pubfications and Presentations

"Evaporative Emissions Durability Testing”, CRC Project E-91, Prepared for the
Coordinating Research Council, August &6, 2012 (Co-Authors Joe Roeschen,
Revecorp; Keith Vertin, Gerard Glinsky, Jan Mickelsen, 5G5S Environmental Testing
Corporation; Craig Morgan, Chrysler Corporation Chelsea Proving Grounds)

"Evaporative Emissions Reductions Using Remote Sensing,” presented at I/M
Solutions Conference, Sacramento, California, May 20-24, Z012.

"Changes to the Delivery of I/M Programs as OBDII Matures” Presented at the 22™
CRC Real Waorld Vehicle Emissions Workshop, San Diego, California, March 25-28,
2012,

"Evaporative Emissions Reductions Using Remote Sensing,” Presented at the 22nd
CRC Real World vehicle Emissions Workshop, San Diego, California, March 25-28,
2012,

"Mew Jersey Interim Report: Review of Current I/M Program and NGcontract
Options”, Draft Report, New Jersey Motor Vehicle Commission, December 1, 2011.

"Mentoring for Patential New I/M Non-attainment Areas” Presented at the 26th Clean
Air Conference, Estes Park, Colorado, September 27, 2010 (co-author Jim Lindner,
ERG).

"Evaluation of the District of Columbia Vehicle Inspection Program Options,”

prepared for the District of Columbia Department of the Environment, December
2008.
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"Survey Results: What States Think About Future OBD", presented by Richard Joy at
the 24™ Annual Mobile Sources/Clean Air Conference, Breckenridge, Colorade,
September 22-25%, 2008 (performed study, analysis and generated results).

"Review of: Evaluation of the 2003 - 2004 Phoenix I/M Program Using Random
Sample Data, Draft Report to the Anzona Department of Environmental Quality, July
2007, prepared in conjunction with Gordon-Darby Inc. for the Arizona Department
of Environmental Quality, November 2007,

"“District of Columbia South West Vehicle Inspection Station Vehicle Emissions Test
Equipment Audit Procedures,” prepared for the District of Columbia Department of
the Environment, September 2007.

"Manager's Perspective on the DC Vehicle Inspection Program Improvements,”
presented at the 23™ Annual Mobile Sources/Clean Air Conference, Breckenridge,
Colorado, September 24-27, 2007,

Series of user training videos for the use of the Gordon-Darby TIMSFlus vehicle
information management system by the state of Texas program staff. Prepared for
Gordon-Darby, September 2007.

"“SEM-04-007 (Quebec Automobiles), Data for the Factual Record,” Sierra Research
Report No. SR2Z007-02-02, prepared for the Commission for Environmental
Cooperation of North America, February 28, 2007.

"Municipality of Anchorage I/M Program Evaluation Study,” Sierra Research Report
Mo, SRZ007-01-01, prepared for the Municipality of Anchorage, January 2007.

"Municipality of Anchorage Cold Weather Program Evaluation Study,” presented at
the 22nd Annual Mobile Sources/Clean Air Conference, Keystone, Colorado,
September 25-28, 2006.

"“Evaluation of Clayton TEC1500 Chassis Dynamometers,” Siemra Research Report No.
SRZ2006-06-02, June 20, 2006 for Sidley Austin LLP.

"United States Motor Vehicle Inspection and Maintenance Programs,” Sierra Research
Report No. SRZ005-12-03, December 2005.

"0BD Support Issues: Tools Available for Improvement in I/M Programs and Recent
Developments,” presented at the Z1st Annual Mobile Sources/Clean Air Conference,
Keystone, Colorado, September 26-29, 2005,

"Municipality of Anchorage I/M Program Ewvaluation Design,” Sierra Research Report
Mo. SR2Z005-07-05, prepared for the Municipality of Anchorage, July 2005.

"Comparison of New Jersey OBDII I/M Results to Other States,” Sierra Research
Report No. SR2005-04-01, prepared for New Jersey Motor Vehicle Services, April 20,
2005.

"Audit of ESP Missouri’s Performance in the Gateway Clean Air Program,” Sierra

Research Report No. SR2005-01-02, prepared for Environmental Systems Froducts
Holdings, Inc., January 27, 2005.
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"Review of Light-Duty Diesel and Heawvy-Duty Diesel/Gasoline Inspection Programs,”
Journal of the &ir and Waste Management Assooation, Volume 55, December 2005,
pages 1876-1884,

"Analysis and Comparisen of OBDII Data From Five IM Programs,” presented at the
20th Annual Mobile Sources/Clean Air Conference, Copper Mountain, Colorado,
Cctober 5-8, 2004,

"Development of the IM147: An Altermnative Inspection/Maintenance Mass-Emission
Transient Test to Address Vehice Preconditioning Concems,” Journal of the Air and
Waste Management Association, Volume 54, March 2004, pages 269-285.

"Draft Audit Report on Connechicut Vehicle Emissions Testing Programs,” Prepared by
Sierra Research in conjunction with Gordon Darby for Connecticut Department of
Motor Vehicles, May 20, 2004.

"2002 Alaska I/M Program Audit,” Sierra Research Report No. 02-09-01, prepared for
&laska Department of Environmental Conservation, September 11, 2002.

"Diesel Emissions Overview,” presented at the 18th Annual Mobile Sources/Clean Air
Conference, Breckenndge, Colorado, September 10-13, Z002.

"Report on Equipment Testing for CODPHE of the Colorado Centralized Test Lanes,”
Sierra Research Report Mo. SR02-09-05, prepared for the Colorado Department of
Public Health and the Environment,” September 2002,

"Hands-0On Audit Training for Mass- and Concentration-Based IM Programs,” Sierra
Research Report No. SRO0Z-02-02, prepared for U.5. Environmental Protection
Agency Certification and Compliance Division, February 2002,

"MNew Jersey Enhanced I/M Program Audit Procedures Manual,” prepared for New
Jersey Department of Environmental Protection, February 15, 2002,

"Technical Evaluation of IM Program Dynamometer Specifications and Guidance,”
Sierra Research Report No. SR01-12-01, prepared for the U.5. Environmental
Protection Agency, December 2001.

"Status of Vehide Inspection Programs for Lght-Duty Diesel Vehicles and Heawvy-
Duty Gasoling and Diesel Vehides,” Sierra Research Report Mo, SR01-11-01,
prepared for U.S. Envircnmental Protection Agency, Certification and Compliance
Division, November 6, 2001.

"Q&/QC Procedures Based on Program Data and Statistical Process Control Methods
for IfM Programs,” Sierra Research Report No, SR01-10-02, prepared for U.5.
Environmental Protection Agency, Certification and Compliance Division under
Contract No. 68-C7-0051, Work Assignment Mo. 3-03, October 30, 2001.

"CTZ001-D Analyzer System Specifications for Vehicle Emission Test Equipment to
Be Used in Decentralized Test-Only and Test-and-Repair Inspection Facilities,” Draft
Version 1.0, prepared for Connecticut Department of Motor Vehicles, Cctober 29,
2001.
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"Technical and Functional Specification for a Light-Duty Vehicle Emissions Measuring
System,” Revised Draft, prepared for New South Wales Roads and Traffic Authority,
May 2001.

"Reductions in Human Benzene Exposure in the California South Coast Air Basin,”
Atmospheric Environment, 35 (2001) pages 106%-1077. (Co-Authors S.A. Fruin,
A.M. Winer (UCLA), 5.D. Colome, F.W. Lurmann (Sonoma Technology)).

"Acceptance Testing of the Vancouver B.C. AirCare II IM240 Emissions Inspection
System,” prepared for Pacific Vehicle Testing Technologies, Ltd., February 2001,

"Massachusetts Enhanced Safety and Emission Inspection Program, Cowvert Vehicle
and Visual Auditing Program Operations Manual,” Sierra Research Report Mo, 00-11-
01, prepared for Keating Technologies, Inc., November 2000.

"I/M Acceptance Testing and Auditing,” presented at the 16th Annual Mobile
Sources/Clean Air Conference, Snowmass, Colorado, September 19-22, 2000.

"QAa/QC for Transient Mass Emissions testing in I/M Programs,” presented at the 16th
Annual Mobile Sources/Clean Air Conference, Snowmass, Colorado, September 19-
22, 2000.

"U.5. EPA Steady State and Transient Testing Equipment Audit Guidance,” prepared
for .5, Environmental Protection Agency under Contract No. 68-C7-0051, Work
Assignment No. 2-05, September 15, 2000, available at:

: 2/ i and
http://www.epa.gov/otag/regs/im/auditfrm.pdf.

"Detailed Comments on Revised Documentation for Vehicle Emission Program,”
prepared for New South Wales Roads and Traffic Authonty, May 2000.

"Mew Jersey Enhanced I/M program Audit Procedures Manual,” Sierra Research
Report No. SRO0-04-02, prepared for Parsons Brinckerhoff - FG, Inc., April 2000.

"Mew Jersey Enhanced I/M Program PIF and CIF Audit Plan,” Sierra Research Report
Mo, SRO0-04-01, prepared for Parsons Brinckerhoff - FG, Inc., April 2000.

"“Establishment, Operation And Management of a Motor Vehicle Emission Testing
Metwork: Test Specifications,” Revised Draft, prepared for New South Wales Roads
and Traffic Authority, March 2000.

"Determination of the Emissions Credit and Average Test Times for IM147 Testing,”
Siemra Research Report No. SR99-10-02, prepared for the U.S. Environmental
Protection Agency, Office of Maobile Sources, October 11, 1999,

"I/M of the Future,” 15th Annual Mobile Sources/Clean Air Conference, Snowmass,
Colorado, September 14-17, 1999,

"Measures to Improve the Reliability and Accuracy of Vehicle Inspection and
Maintenance (I/M) Test Program Results,” Ninth CRC On-Road Vehicle Emissions
Workshop, Apnil 19-21, 1999,

"WIN-Based Lookup Table Filot Study,” Sierra Research Report No, SR98-11-01,
prepared for the U.S. Environmental Protection Agency, November 1998.
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"Relative Effectiveness of Remote Sensing, Low Emitter Profiling and Model Year
Exemptions for I&M Clean Screening,” presented at the 14th Annual Mobile
Sources/Clean Air Conference, Breckenndge, Colorado, September 15-18, 1998,

"Conceptual Overview of Air Pollution Control,” presented at the Automotive Seminar
on Emission Management and Service Techneology, ITE Ang Mo Kio, Singapore,
September 16, 1997,

"Report on Vehicle Emissions Reduction Technologies,” presented at the Tri-Lateral
Workshop on Diesel Vehicle Emission Control conducted by the Environmental
Protection Department, Hong Kong, China, September 8-9, 1997,

"Cost Effectiveness of Vanous Mobile Source Emission Reduction Control Programs,”
presented at the China International Automotive Technology and Vehicle Emission
Control Exhibition & Symposium, Beijing, China, May 2-4, 1997 (co-author Joe
Daty).

"Politics Versus Science: The California Smog Check Program as a Case Study,”
invited seminar, UCLA School of Public Health, apnl 24, 1957.

"Comparison of Vehicle Emissions Rates in Centralized and Decentralized Emissions
Testing Programs,” Presented at the Seventh CRC-APRAC On-Road Vehicle Emissions
Workshop, April 2-11, 1997.

"Modeling of Heavy Duty Diesel Vehicle Replacement Programs,” Paper No. 96-
RA108A.03, Presented at the 89th Annual Meeting of the Air and Waste Management
Association, Nashwille, Tennessee, June 23-28, 1996.

"Modeling of a Heavy Duty Vehicle Replacement Program: Modeling Issues and
Program Effectiveness,” Presented at the Sixth CRC-APRAC On-Road Vehicle
Emissions Workshop, March 18-20, 1996.

"Evaluation of Heavy Duty Diesel Emissions Modeling in the California FIP,” Paper No.
35-FA154.03, Presented at the 88th Annual Meeting of the Air and Waste
Management Assocation, San Antonio, Texas, June 18-23, 1995,

"Review of the Heavy Duty Diesel Vehicle Replacement Program in the Califomia SIP
and Vehicle Replacement Program Emissions Reduction Analysis,” Final report to the
California Trucking Association, American Trucking Association Foundation, and the
Western Highway Institute, May 10, 1995,

"Catalytic Converter Replacement: Screening Criteria and Cost Effectiveness,”
Presented at the Fifth CRC-APRAC Vehicle Emissions Modeling Workshop, April 3-5,
1995,

"The Federal and State Implementation Flans for California and Modeling of
Alternative Emissions Reduction Measures,” Presented to the Amencan Trucking
Association, Alternative Fuels Task Force, at the Amencan Trucking Association
annual Meeting, October 16, 1994,

"Review of Heavy Duty Diesel Vehicle Emissions Modeling in the USEPA Federal

Implementation Plan (FIP) for California and Modeling of Alternative Emission
Reduction Strategies,” Final report to the Califorma Trucking Assocation, American
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Trucking Associabion Foundation, and the Western Highway Institute, also submitted
to the USEPA Air Docket No. A-94-09, August 1994,

"Wehicle Emission Reduction Studies, Part 3: Catalytic Converter Testing and
Replacement,” Final report to the Bureau of Automotive Repair, report number R844-
F, December 1994 (co-author Antoine Assioun).

"Wehicle Emission Reduction Studies, Part 2: Purchasing and Scrapping High
Emitters (Phase One),” Final report to the Bureau of Automotive Repair, report
number R843-F, December 1994 (co-author Antoine Assioun).

"Wehide Emission Reduction Studies, Part 1: Waivered Vehicles” Report to the
Bureau of Automotive Repair, report number R842, July 1994 (co-author Antoine
Assioun).

“Evaluation of Two Mew Vehicle Emissions Models and Prediction of On-Road
Emissions in the SoCAB,” presented at the CRC-APRAC Vehicde Emissions Modeling
Workshop, March 16-18, 1994,

"Emissions Reduction from Old Vehicle Scrapping: Modeling Versus Screening and
Scrapping,” Presented at the CRC-APRAC Vehicde Emissions Modeling Workshop,
March 16-18, 1994 (co-authors Antoine Assioun, Tom Peters).

“Effects of In-Use Driving Conditions and Vehicle/Engine Operating Parameters on
"Off-Cycle’ Emissions: Companson with Federal Test Procedure Conditions,” Journal
of the Air and Waste Management Association, January 1994,

"Comparison of Dnwving Conditions and the Frequency of Rich Open Loop Operation
for the South Coast Air Basin and The Federal Test Procedure with a 1991 FFY Ford
Taurus: Implications for Mobile Source Emissions Models,” Doctoral dissertation,
Umiversity of California Los Angeles, December 1993,

"On-Board Vehicle Operating Parameter Measurements and Vehicle Emissions
Modeling,” Final report, South Coast Air Quality Management District, Contract
number S-C22101 and 5-C92029, November 1993 (co-authors Arthur M. Winer,
Pablo Cicerc-Femandez).

"Prediction of On-Road Emissions and Comparison of Modeled On-Road Emissions to
Federal Test Procedure Emissions,” Presented at the International Conference on The
Emission Inventory: Perceptions and Reality, October 1993,

"On-Road Analysis of Potential Open Loop Operation with Current On-Board
Computer Technology,” Presented at the CRC-APRAC Vehicle Emissions Modeling
Workshop, December 1-3, 1992.

"Human Exposure Assessment Modeling of Benzene and Formaldehyde in California’s
South Coast air Basin using the REHEX Model,” Invited seminar presented to the
Department of Chemistry, University of the Pacific, March 10, 1992,

"On-Board Emissions Measurements,” Presented at the CRC-APRAC Vehicle

Emissions Modeling Workshop, September 16-18, 1991 {co-authors Jim Butler, Gerry
Jesion, Arthur Winer).
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"Development of a Compact and Portable Differential Optical Absorption
Spectrometer for In-Situ Measurement of Indoor Air Pollutants,” Environmental
Science and Engineering Program Technical Report £91-09, Submitted to the U.S.
EPA, December 1991,

"Modeling Benzene and Formaldehyde Population Exposure in California’s South
Coast air Basin,” Presented at the Workshop on Measuring, Understanding and
Predicting Exposures in the 21st Century, November 18-21, 1992 (co-authors Fred
Lurmann, Arthur M. Winer, Steve Colome).

"REHEX Model Estimates of Population Exposure to Benzene in California’s South
Coast &ir Basin,” Presented at the Workshop on General Population Exposures to
Gasoline, December 12-14, 1990 (co-authors Fred Lurmann, Arthur M. Winer, Steve
Colome).

"Products of Low Energy Electron Impact Induced Excited State Reactions of Carbon
Monoxide and of Nitric Oxide Adsorbed on a Gold Surface,” Masters thesis, University
of the Pacific, June 19589,
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Peer Reviewer Charge

Charge to Peer Reviewers of “Analysis of Evaporative
On-Board Diagnostic (OBD) Readiness and DTCs Using I/M Data”

Gasoline vehicles are equipped with evaporative emissions control systems that control vapor from the
fuel storage system while a vehicle is sitting or driving. When these systems or the vehicle's gasoline
delivery system malfunction, excessive evaporative emissions can be emitted. Few estimates of the
frequency of vehicles with evaporative emissions malfunctions, or leaks, in the fleet exist. These vehicles
can have a significant impact on the hydrocarbon (HC) emissions inventory.

This report pulls together five states of data for an analysis of the evaporative emissions related on-board
diagnostics (OBD) codes.

You are asked to review and provide expert comments on the Analysis of Evaporative On-Board
Diagnostic (OBD) Readiness and DTCs Using I/M Data.

In your comments you should distinguish between recommendations for clearly defined improvements
that can be readily made based on data or literature reasonably available to EPA and improvements that
are more exploratory or dependent on information not readily available to EPA. Your written comments
should address all aspects of the report (methodologies, analysis, conclusions, and narrative) and should
be sufficiently clear and detailed to allow readers to thoroughly understand their relevance to the subject
report. In addition to addressing these issues, EPA encourages you to best apply your particular area(s)
of expertise to review the overall study. Please deliver your final written comments to Lou Browning
at ICF International (Louis.Browning@icfi.com) by January 15, 2014.

All materials provided to you as well as your comments should be treated as confidential, and should
neither be released nor discussed with others outside of the review panel. Once EPA has made its
reports and supporting documentation public, EPA will notify you that you may release or discuss the
peer review materials and your review comments with others.

If the reviewer has questions about what is required in order to complete this review or needs additional
background material, please contact Lou Browning at ICF International (Louis.Browning@icfi.com or 831-
662-3683). If the reviewer has any questions about the EPA peer review process itself, please contact
Ms. Ruth Schenk in EPA's Quality Office, National Vehicle and Fuel Emissions Laboratory
(schenk.ruth@epa.gov or 734-214-4017).

Some specific areas of focus include the following:

1. Does the report meet its primary goal?

2. Is the description of analytic methods and procedures clear and detailed enough to allow the
reader to develop an adequate understanding of the steps taken and assumptions made to
develop the tables and figures in the report? Are examples selected for tables and figures well-
chosen and designed to assist the reader in understanding the approach and methods?

3. Does the methodology, data, and analyses support the report's conclusion?
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Appendix C. Gene Tierney Review Comments

Gene Tierney’s Review of Analysis of Evaporative On-Board Diagnostic (OBD) Readiness and DTCs
Using I/M Data

| have completed my review of the draft report “Analysis of Evaporative On-Board Diagnostic (OBD)
Readiness and DTCs Using I/M Data.” My comments and questions follow.

My first comment is that the purpose of this analysis is not at all clear. There does not seem to be a
hypothesis or research question being tested or a potential application for the data analysis discussed.
It would be helpful to be able to evaluate the results of the analysis against such a hypothesis, research
question or proposed application. While the report does a good job of presenting the data and the
analyses, it is difficult to determine whether the report meets its “primary goal” because that is not

clearly stated.

My second comment is that two of the states in this analysis are clearly identifiable by the features of
their programs (California and Colorado), so the pretense of not identifying them really doesn’t work! It
is not clear what purpose is served by attempting to maintain anonymity of the programs.

Third, the report should address the uncertainties associated with the use of I/M data. Some motorists
get repairs performed just prior to the initial inspection because the MIL is on and they know they will
fail. Such repairs are generally followed by a clearing of codes and resetting of the monitors. So, the
rate of monitor readiness detected at initial inspection is impacted by this phenomenon; this fact is
bolstered by the decrease in unreadiness found when all inspections were considered. It is not known
either how often pre-inspection repair occurs or how that might affect monitor readiness. As the report
points out, this is a transitory issue. Again, depending on the ultimate use of this data analysis, this may
or may not be a factor. The report mentions the idea of pursuing alternate non-I/M data sets to
supplement this analysis; that would help address this issue.

Fourth, the report finds that evap monitor unreadiness appears to increase with age. It would be useful
to put this into context: does readiness of other monitors change with age in a similar fashion or is just
the evap monitor? If evap monitor unreadiness increases at a faster rate than other monitors this would
be useful to understand. For comparison sake, a sample of the data for one other important monitor
(e.g., catalyst) might sufficiently shed light on this question.

Fifth, on this same point, no discussion ensues about why evap monitor unreadiness increases with age.
It might be useful to pose alternative hypotheses to explain this phenomenon that could lay the basis for
future research programs. For example, one possibility is that the increase in evap monitor unreadiness
has nothing to do with the evap system itself. We know that MIL on rates increase with age and, as a
result of repair, the resetting of the OBD system. This kicks the monitors into a state of unreadiness.
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The evap monitor is harder to set so one would expect the frequency of evap monitor unreadiness to
increase as a result. Alternately, is there something about evap monitoring systems that is impacted by
age or deterioration such that it becomes increasingly difficult to get the evap monitor ready?

Sixth, the I/M programs in question all exempt vehicles from inspection for more than the first 2 years of
the vehicles’ lives, yet the analyses show results for all states starting with vehicles at age 2 years old.
This apparent contradiction should be explained in the text. | presume in the case of the California, the
data is primarily for vehicles that change ownership prior to the 6 year old inspection requirement. This
might also explain why in States B and C, the percent of inspections with monitors ready is apparently
flat until after age 4 when the downward slope begins. Was consideration given to eliminating the pre-
inspection requirement data? What impact does this have on the slopes of the lines in Figure 5 and
others?

Seventh, the report does not provide any statistical information on the numbers of vehicles in any of the
cohorts. No discussion is made of the statistical significance of the differences or similarities found. For
example, in section 2.5, the report states that the slopes of the lines in Figure 5 for states A and D are
different from states B and C. If they are different, the statistical basis for that statement should be
elucidated. Likewise, after modifying the data, the slope for State B seems to fall in line with Aand D
but State C still appears to be different. In addition to discussing the statistical significance of these
apparent differences it would be useful to address why State C does not seem to change. Is there
something about the program design? The climate? There appears to be an anomaly but we don’t have
any ideas as to why.

Eighth, Figure 11 compared to similar figures for the other states, appears to show that failure to require
motorists to repair vehicles based on OBD results in significantly higher DTC rates. A key question for
EPA as it continues to improve and upgrade the MOVES model is how well it characterizes non-I/M
emission rates of the national fleet, especially for evap given its outsize contribution to the inventory.
Further investigation of this finding may help shed light on the emission reduction benefits of OBD I/M
with regard to evap. It appears that MOVES may underestimate evap deterioration outside I/M areas
that enforce OBD. Such data may also be helpful for states in assessing the efficacy of the I/M program,
as required by the Clean Air Act.
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Appendix D. Mike McCarthy Review Comments

Mike McCarthy’s Review of Analysis of Evaporative On-Board Diagnostic (OBD) Readiness and DTCs Using I/M Data
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Summary of Comments on Microsoft Word
1.0 Introduction - EPA-131211.docx

‘This repaort presents results from FREs analysis of light-duty gasoline-powered wehicle

On-board Diagnostc (OBDY) evaporative amiwicns control system (svap) dagnostic moubls PEIgE: 5

codas (DTCs) wiing Spestion and maimtszance (IW) program dat The armoes af this Wezk jr|duthor mmecarth  Subject Comment on Text  Date: 1/10/2014 54128 P

Assigmmaat (WA} is o parfores amalysis bo bettar mderstand evap DT rams for Eght-duty Thiz = 2 prety vagus purpase and dossn't even suggest what the current uncerstanding was before the
Hiclos. analyses or what observatiors,theoneswhatever ked to the reed for better arabmes. Doesn't set up the

reader wery well for why this was undertaken or what initial base of knowledge it was going fo take a leap
. . o _ forsard from to better understand. Frobably could have gotten a more focused analbysis if there were
Iz this report, the results of analyst of dety froe four states (identified a3 “State A specific questions or theories or suspicions or whatewer that led to the desine to have further aralyses done.
trough “Stain D7) are prosanted. The data was sphit imto calandar yuar for sach sats, and caly Author mmecarth  Subjecs Comment an Text | Dater 13/17/2013 114658 AN
exodal years 1550 and pewar were mcladed in this amalvais. Pro-1596 model year wehicles For completeness, “erhanced evap™ generlly referred to the first improwem ent that was not only phased in
warsn't inchuded in the analysis since OBDT compliznce was net fdsrally mandated untl 95-58MY for Calif but also 96-F3MY for Federal Tier 2/LEV Il evap requirements are comectly noted as
model year 1996, Alsc, although 08D menioring of evap control systees was presant phesing in 040008 for F i
buginzing in modal year 1996 wehicles, enhanced OBD svap monitoring of Tier 1/ Author mmocarth Swbjec: Comment on Text  Date: 13717/2013 11:55:11 AM

. I oo resalby cesire to kesp the states anonymous, your' [l have to omit some relesant cescnpton informaton
wabiclas was no fully plased i mntil modal year 1999, so some repart sl vach s madmmess bebcause readers with some B knowledge wil readity know & is Calif based on the & year puem ption and
munds prusented in Secton 24 and DTC mends presented i 5 amg tailomed to only laist to charmge to 21 rot ready and everyore will readily know D is Colorada as the only strte with zn M

=

mclade modsl year 2000 and newer (sohenced evap) vehiclss. When reviewing results, it should program that wses IM240 and does not wse OB
alse be noted that fedaral m]:mnldm.rq:phmmnq‘mh E:u:'I‘:in'Eluh:i.l:lH'hﬁglniu.

State | ~Lalendar [o::1] Frempdon Feriod Feeady Criteria (loumber of

f”." Yearsof Data | Imspection meaitors allowed o not be ready
Avwnilable Frequescy for am TAl inspection)

A Basale: First 4 years | 1 allowsd for all vahicles {a bit

Bianmial: First & mome complex: based on wehicle-

B04-2010 Bienmial | years spacific lockep tahles)

B 1596 — 2000: 2 allowed
07012 Azl | First 3 peodel years | 3001 and sewar: 1 allowed
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Srace Calendar [£:1] Frempaion Period Feady Criteria |umber of Page 5
Code | Yearzof Data | Inmspection meaitors allowed to not b ready [ uthor mmocarth  Swbject Comment on Text D 1/10/2014 54311 PM
Avsilable | Prequescy for 22 TM impection) /_/"’ Fio, becheically they dos't indude pending DTCs. Tio state IM program n the US collect panding code
c 15546 — 2000 2 allowed diata (via Mode $07 of SAE 11975 States only use Mode $03.  DTCs read via Mode $03 have o be
I05-2008 Foanrmal First 4 mvodal years w5 associated to MIL status--a DTC + MIL commanded on = confirmed/actree DTC. A DTC + MIL commanded
JE] 042011 Bianmial | Farst 4 puodal years off & previously active DTC (MIL used to be on but has since been repaired (without a code dear} or sef-

wvap moniior, unless otherarise siated-IN addition, the DTC azalysis performed in this report was
parforeed cm all I mocerdi with evap DTCs, regardiess of MIL command or pass.fail stams of
the: test Themafors, thewe DTCs may mncnde pending DTCs.

The OBD mady criteria for State D indicates that the OBD program is not snfonced. This
means that the OBD test result i not a critera for passing or failing an inspection. The pass [ fail
determination for that stabe is based on rewalts of an IMZ4) tailpipe wst and a gas cap
functiczality test. A velicle that fadls the INZ40 or gas cap test fdls e overall test and muest
[R5S A Ferimpection to receive an overall pass. A vebicls with stored OED codss and 2n
illnezinated malfimction indicator Heht (MIL) will not il the tect unless the vehicle alo fadls the
IM240 szt or the gas cap fonctionality st

A sunmary of the anakyzis objectives and rsalts of analtysis is provided in
sactions.

2.0  Summary of Analysis Results for Evap Moni

Iz order to undervtand and quantify the evap DTC ER/G first ideatified wohicles
with an svap monitor ready at the tme of the TN test. the first part of the anabyss
mvobred quantifying bow mamy vekicles had a " evap moxdtor af the tme of the initial or
re- Imypection for one inspection cycle.

Tha objectiwes for the #'1n this section wers to quantify the percent of wehicla
Impections with svap monitor dy and “not ready™ at e tins of spection, svalnaie the mbs
of readiness s vekicles age, and compame the rewults among the siates to determing of the
imcreass of “not ready” vehicles was similar for cach stae.

21  Defining Initial Tests

Tha purposa of the analysis was o quantfy the peecent of inspection cycles with an evap
momiter statns of “not ready”™ for sach mspection i the cycls, so ERG needsd to defne sach

healed and self-extnguished the MIL but has nat yet self-cleared the DTC).  And, if there are multiple DTCs
read via Mode $03 and the MIL is commanded on, it is impossible fo determine which of the individual
DTCs are camently in the active state and which are in the previously active state.

It may not have been wise to include cases of DTCs present but no commanded MIL in the analysis because
they don't necessarily indicarbe that the wehicle had a problem at the tme of the inspection. A5 a point of
reference, the California database shows a surprisingly high number of wehicles with MIL off but DTCs
stored. The data indicates that history codes seem to linger for longer than we expect after the faulk is
pone, and & so, this could impact the analysis in a significant way. At 2 minimwm, they should have
analyzed how much adding them in verses lsaving them out afected the mesulks.

Author mmocarth Subject Comment on Text  Date: 1/00/2004 %5207 P
Kat obvious to the reader why an objective would be determining if the increase was smilar for each state.
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readizess at initial mpection was in Stk A, where almost 17% of the vebicles recedving initial Page' B

tests had evap monitors that wers oot ready. Table | dhows tat Stabe A also bas the aldest I [} fasthor: memccarth _ Subject Commaent on Taxt: Dl 1/17/20113 14120 PR

. . . THhink an Important caveat might be approxmating a nabonal & of svap not ready for infal inspectons’
Hastbecansa of tha § modal year axsmption for ew vehicles for I testing. which & not necessarly the same as “of vehides in M programs”. Cal¥ has done random rosdside testing

that has historically shown much kower percentage of the fleet has any monitons ‘not ready’ and Oregon
Table 2. inttlal Test Monitor Readiness Rasults for All States analysis (e.g., Gary Beyer at mast recent IW solutions conf) 2s well as similar analysis done internally at ARE

shows fleet profile is weny different from initial inspection profile ('distance since code dear’ and *# of warm-
Seate Fercent of Imzpeonons for LA ups since code chear’ show very big impact on ‘ot ready’ rates shortly before inspection cycle making initial
Fleet with Evap Moniter Beady inspection kook wery cifferent than how the fleet looks), L2, initial inspescSon kas much higher not ready
% rates than the actual fleef due to action by the vehicle owner in articdpation of the scheduled inspaction.

A
E 20.3%
[
]

9.%

5.3 -
Hise: These pemilts wre for model yeie |

this oursber could approximate a national parcentags: of wahiclos in I'M programs with “not
ready”™ evap mondiors.
23  Percent of Test Cycles with Ready Evap Monltors

For this analysis, R analyzed the madimess of all tests within inspecton cycles {not
et the ixdtiall teat) to detrming the mamber of nspecticn cycles with 2 “not ready”™ svap
momiter. In many cases, there was cnly ooe test for the velicls in the I cycls, batin some
cycles, the vehicle meceived multipls mspections. In the previons section, it was found that
roughly #% to 12% of the initial inspections had an svap monitor stats of “not ready”. Tabls 3
shomr that thess parcentages decreass to TV to 11% for all inspections @ an IM cycle. This
indicates that “not mady™ svep mondtors eccasionalky achisved readiness for retests in inspection
cycles with mmitipls tests. As mdicated in the previous section, the parcentage rangs of “not
ready”™ evap mondtors & very clow in all the states and could approxieate the mtonal
parcantags of vekicles in TN progranss with “not ready”™ evap monitors.
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Tabde 3. Evap Monltor Readiness 5tatus for 2 Tasts
n an WM Cycle for 211 Stafes
Gimte |  Dercen: of L] Fleet Tercent of UM Fleet Incpection:
with Fvap Momitor Feady For Least | with Fvap Assdior Mot Ready For
Ome Test im the Imspection Cycle All Tests in the Inspection Cvele
A B8 108
B 1% 7% A
C i 7% -
i) oL+ T

Fite: Theae romilts are lor modcl v 7 andl nower

When companng these resalts with previous azabyuis of o
percantage of “mot mady™ evap mondtors was mach kigher than fpe-dther OBD momitors. For
wxzmpls, when FRG looked at all of the OBD moniters’ repdingss for one of these vt the
non~ovap OBD momitors had an ovenall “not ready™ peectatage in the 1% - 2% rnge instead of

the T¥a-11% range sean for the evap menstor. Aldksdm ﬂumnﬁhﬁﬂhw
nf'ﬂi.nﬂﬂ]}wnpmmjbmcmbibndmm Ak h:-mnkm.-qn mm[ﬂnunp_ha

resulis in the evap meaiter being ome of e last meomitems 1o achisve readiness and is a
contribating factor to the lower evap mozdtor readines rabes.

24  Trends of Evap Monttor Readiness by 298

Tha neaxct amalysis invelved desroxining the trend of the increase of the percent of
impections with “not ready™ evap momitors by age for cach stabte and o compars the tends
acToss the states. To do this ERG ssparated the data by calendar ywar and wwhicke medsl year and
tabulated the ewap momitor readiness statas of all the mspection cycles for sach of the s&@tes.
Epecifically, ERG caloalated parcentzges of inspection cycles i which the wehicle’s svap
momiter was “ready” for at lsast one et dunng the cycle, and mesmbts for sach state wers graphed
to ilkustrats the tremds of evap monitor readiness for vehicles as thay age. Thess resuls ars

shown in Figures 1 through 4.

Page: 9

T Author mmiccarth Subject Comment on Text  Diade: 1/10/2014 5:56:45 PR
Twould suggest it is Tikely' or ‘morne likely not also Tkely Bemuse while it may be chraclly possible that
the lower readiness is due to attempts to mask evap problems, it probably is nat ety thus saying the other
reason {fgorows enable oftena) is ‘also ikely' or ‘more Bkely” infers that the first reason (maskng) = also
licedy. 1 think Calif rmndom roadside data would akko nule out the likefiness of the first reason (masking)
because it would show massve evap DTC populations (to equate to the population of cars that are then
beeing ‘masked’ in inftial IM irspection as not ready for evapl

Readiness indicators (e.q. just the evap readiness monitor) cannot be reset individually, so it is im possible o
show with the data that any “masking” attemps are specifically targeted to evap problems. For example, §
someone is brying to mask an corpgen sensor problem  {or maybe something not tied to readiness at alll, the
evap indicator & still going to be one of the last to set. ERG States the same possibiity in the conclusion
section. It could be related to the general practice of trying to erase any ML illuminating codes fo mask
maBuncticns, but that's as far as | think one can go, and there's nathing new about it

d_F__EAudnn mmiccarth Subject Commeent on Text  Diate: 127172003 20824 PM

Az an added thought, does showing ary analysis of the percentage of total cars failing for not ready (or
maybe presenting with any not ready montors) that have the svap monitor ot ready help sclidify the
second reason (rigorous enable orteria) as the domirant factor in lieu of alternate theonies like the fist
reason (maskingl?  eg, if virtually all cars that fail for not ready or have at least one monitor rat ready
indeed have evap as not ready, doesn't it kead to the lkely condusion that the masking reason ondy could
b valid if evap DTCs are so rampant that they dwarf all other fadures put together and virtually everybody
that has an evap DTC has figured out how to mask & based on how few of evap DTCs ane left in initial
inspectiors relative to how many would have had evap DTCS § most evap not ready cars were actually cars
with Evaip DTCs that were being masked prior to initial inspection?
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Page: 11
| Author: mmccarth Subject: Inserted Text Date: 12/17/2013 1:49:59 PM
Least

Figure 2. Percent of Inspection Cycles with Evap Monitor Ready at Lease Orde by Age for State B
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Page: 14
[|Author: mmccarth  Subject: Inserted Text Date: 12/17/2013 1:53:15 PM
~ shown

Oun the figures, only model years 2000 and newer are shown. This is becanse although

0OBD evap systems were present in some 1996 vehicles, full phase-in of enhanced evap OBD did

not occur uatil 1999 In order to develop trend lines for the evap monitor readiness percentage by
age, nsing only 2000 and newer model vears (a full year after phase-in was complete) ensures
that the data nsed would be most representative of the trends for enhanced evap vehicles. In each
graph, the different colored lines with points represent the actual data from each model year and
age for the state. The solid black line with no points shows a trend tine! for all model years
which predicts the percentage of evap monitor readiness at a given vehicle age. The analysis was
cenducted to calculate the percentage of inspections with “ready™ evap menitors for all vehicles
in a given age (from 2 to 10 years old in most states). The vehicles at any given age can have a
range of odometer values, so they may not all be in the same condition in terms of wear-and-tear

and mileage.

Reference lines in Figures 1-4 allow comparisen of the results from each state. The
horizontal reference lines are set at 89% readiness and at 96% readiness. States B and C have
readiness percentages that are close to these reference lines for the 2 year old and 8 year old

vehicles. Two of the states, States A and D. have percentages of readiness that are well outside
those reference lines. /

The graph of State A differs from those of the other states. First, the range of the
percentage of inspection cycles with “ready” evap monitors for all model years at a given age/is
larger than for the other states, especially for the newest vehicles. For example, a 2 year ol
vehicle in State A has a range of 87% - 99% of the inspections with an evap monitor ready! while
that range is only 91% - 95% for state D. State A has a 6 model year exemption (with tesj-~on-
resale after a vehicles is 4 years old), so the 2 year old vehicles in that dataset are not
representative of the fleet. This is one possible explanation for why the percentage of ' year old
vehicles with evap monitors “not ready™ in State A is larger than for 2 year old vehicles in other
states. Also, State A has a biennial inspection frequency. Vehicles start receiving tejts when they
are 6 years old and then are only tested every other year after that. The “zig-zag™ o the curves
follows a biennial trend (this trend is also evident but not as pronounced for statef C and D the
other biennial programs). The inspection totals by calendar year and age (shew ffn the tables in
Appendix B) show that the total number of inspections is lower for these “off” I'M years.

! Trend lines were developed using linear regression techniques.

10
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_ Page: 15
The other state that has percentages that do not fall on the reference lines for the 2 and 8
year old vehicles is State D, which does not enforce the OBD program and therefore OBD T Author: mmccarth Subject: Comment on Text  Date: 12/17/2013 1:59:01 PM
Maybe you'll get to this later but how does this trend compare with other aspects like fail rate of cars by
age or presence of a DTC by age? (e.g., is the evap readiness rate doing its own thing independent of other
stuff or is it for example mirroring the increased fail rate of older cars?)

monitor readiness is not a requirement for the I'M test_

The results in the graphs for each state show that vehicles were more likely to have an
evap monitor status of “not ready™ as the vehicle aged. The percentages and rates of increase o
evap monitor not readiness differed for some of the states. The vehicles in state D were
likely than the other states to have an evap monitor status of “not ready”, even wh
only 2 years old, and the slope of the increase of evap monitors being not reacy”as vehicles aged
was not as steep as for States B and C.

Figure 5 shows the tendency of readiness decreasing as a function of vehicle age more
clearly. Trend lines of the “predicted” percentage of vehicles with an evap monitor ready versus
age are shown, and it can be seen that the slope of the lines for States B and C are steeper than
for States A and D. Individual tables listing results for each state are provided in Appendix B.

11
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Page: 16
]Author: mmccarth  Subject: Comment on Text  Date: 12/17/2013 1:55:37 PM

Might be worth adding ‘'markers’ to the lines to aid a reader in black/white or hard copy in distinguishing
the various state trend lines from each other.

Figure 5. Slope of Bxicent of Inspections with Evap Monitor Ready by Age
Trend Lines with All Data Unmodified

Parcent of Tnspections with Evap Monitor Ready

% 3 B B ¥ R B 8 B B E g B E R G X S5 E 8B

—
o 1 3 b 4 ] [ 7 [ ® n u
Vehicle Age
s A B c D
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. _— Page: 20
Figure 6 shows that once the out-of- I'M-cycle inspections were removed, results from all
four states have very similar percentages of vehicle readiness by age. This graph shows thatas a T Author: mmecarth _ SUbJEd:_ Comment on Text Date: lflﬂfZ_Gl—’i 10:06:09 PM
Carl Fulper has previously posited a theory that perhaps the vehicles were programmed to turn off evap
monitors as they got older (or make them run less frequently) to avoid bringing evap leaks/problems to
light that would be expected to increase as the cars age. Doesn't this finding pretty much prove such a
theory is wrong and if so, might need more emphasis.

vehicle ages, it will be more likely to have an evap monitor “not ready”™ during an I'M cycle, and
that the increase in its likeliness of having an evap monitor “not ready” is approximately 1% per
year as the vehicle ages.

TAuthor: mmccarth  Subject: Comment on Text  Date: 12/17/2013 2:11:58 PM
Could consider putting both of these sentences into a footnote rather than in the body itself because itis a
valid but very minor point that otherwise just detracts the reader.

Figore 7 shows combined linear trend lines of the unmodified and modified data sets_
This graph iz a combination of Figures 5 and 6.

r|Author: mmecarth  Subject: Comment on Text  Date: 12/18/2013 10:51:41 AM
Does this mean you just assumed any PLxxx where the xxx matched the last three digits of one of the POxix
codes Table 4 was evap related? Or did you do some investigation into service information or something
The purpose of this next analysis was to identify patterns of vebicles having “not ready™ else to gather evap related Plxxx DTCs by manufacturer and then count them only if they matched by
evap monitors for all inspections over multiple consecutive inspe manufacturer and Plxxx code (e.g., if P1457 is a Honda evap code but VW/Audi EGR code, did you count all
. P1457 ar only if it was a Honda with a P1457)7 Might be worth a note to the reader of one sentence or so
to explain how you determined which PLxux codes to include as evap related. Q quick and dirty way (can't
and tracked the evap monitor status for those vehicles agsdss inspection cycles on ; speak to its absolute accuracy) is using a website like dtcsearch.com to see what the PLioxx codes are
i mapped to for various manufacturers. You will probably find some EGR and secondary air DTCs in this
PLlxxx range especially for VW/Audi, maybe LandRover, Mercedes, etc.

2.6 Multiple Inspection Cycles with Evap Monitors “Not Ready”

not the same vehicles each time. The results from all states show
have an evap monitor status of “not ready™ only one or two ti

system were considered. P2 and P3 csdes were not considered in this analysis due to the small
numbers of those codes present i the states” data. Less than 0.1% of the DTCs present were
from P2 or P3 codes. The gederic (P0) SAE J2012 evap DTCs of interest for this study are listed
in Table 4. In general, the evap-related P1 (manufacturer-specific) fault codes included in this

analysis correspond to the generic PO fault code categories.

16
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Page: 21

T|Author: mmecarth  Subject: Comment on Text  Date: 12/17/2013 2:16:22 PM

Table 4. Generic PO Evap DTCs

DTC Code DTC Description Not worded right...
PO093 Fuel System Leak Detected - Large Leak
PO094 Fuel System Leak Detected - Small Leak
P0440 Evaporative Emission Control System Malfunction
PO441 Evaporative Emission Control System Incorrect Purge Flow
PO442 Evaporative Emission Control System Leak Detected (small leak)
P0443 Evaporative Emission Control System Purge Control Valve Circuit
PO444 Evaporative Emission Control System Purge Control Valve Circuit Open
P0445 Evaporative Emission Control System Purge Control Valve Circuit Shorted
P0446 Evaporative Emission Control System Vent Control Circuit Malfunction
P0447 Evaporative Enission Control System Vent Control Circut
P0448 Eva
P0440 E
P0450 E tive Emission Control System Pressure Sensor Malfimetion

T

PO451 Evaporative Enission Control System Pressure Sensor.®

P0432 Eva
P0433 E Emission Control System Pressure Sensor High Input
P0454 Evaporative Emission Control System Presgxfe Sensor Intermittent
PO455 Evaporative Emission Control System 1«4k Detected (gross leak)
P0456 Evaporative Emissions System Smaltl eak Detected
P0457 Evaporative Emission Control System Leak Detected
P0458 Evaporative Emission Systepzfurge Control Valve Circuit Low
P0459 Evaporative Emission Syz&m Purge Control Valve Circuit High
P04635 Purge Flow Sensor Ci¢uit Malfunction
P0466 Purge Flow SensorCircuit Range/Performance
P0467 Purge Flow Sexor Circuit Low Input
PO468 Purge Flow-Sensor Circuit High Input
P0469 e Eiow Sensor Circuit Intermittent
P0496 Evagorative Emission System High Purge Flow
P0497 ive Emission System Low Purge Flow
PO498 Evaporative Emission System Vent Valve Control Circuit Low
PO499 Evaporative Emission System Vent Valve Control Circuit High

In the following subsections provide ry analysis results, and additional details are

provided in the report appendices.
3.1 Percent of Evap Monitor Ready Inspections with Stored Evap DTCs

For all vehicles with a “ready” evap monitor, ERG tabulated (by calendar year and model
year) the number of vehicle test records containing evap-related DTCs for each inspection cycle.
Using these results, ERG calculated the percentage of all inspection cycles containing an evap
DTC.
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Page: 22
————— [TAuthor: mmccarth  Subject: Comment on Text  Date: 12/17/2013 2:20:10 PM
Mot sure the purpose of this sentence. Earlier in report you already covered the percentage of the initial

inspections or total inspections that don't have evap ready and you led into this by saying you are now only
inspections with evap DTCs could not be calculated. looking at those with evap ready...

The results. shown in Table 5. indicate that between 0.7% and 2.5% of the inspections
performed on vehicles with a “ready” evap monitor have a stored evap DTC. Approximately

10% of the inspections do not have an evap monitor ready, and for these. the percent of

. . | Author: mmecarth Subject: Comment on Text  Date: 12/17/2013 2:24:25 PM
" " than for I

The State A percentage of 1.6% may be slightly mglier__ 2 the rates o Isn't it fairly easy to prove or disprove this statement by making a comparison across states by only using
because of the six model year exemption period in State A (which may result in an older M cars older than 6 years old? Is there also a possible impact of the distribution of the IM fleet at the oldest
fleet than the other states). State D’s 2.5% DTC rate may be due to the fact that OBD results are end of the fleet (e.g,, if this is 1996 and newer but State A has cars that last much longer so has a

. . N . disproportionally bigger share of the IM fleet that is say 1996-1998 vs another State that might have faster
not enforced in State D In State D. OBD tests are performed in an advisory capacity. but a turn-over/rust-out of older cars and have only a small fraction of 1996-1998 MY cars left on the road?

vehicle can pass the I'M test with the MIL commanded on. The main pass/fail determination is Couldn't you just overlay distribution curves of the analyzed fleet by MY and state to show if there is
based on the IM240 and gas cap functionality test results, unlike the other states (States A B, something significant to note?
and C) where the OBD test is the enforced for 1996 and newer vehicles, so an OBD failure ____[7]Authar: mmccarth Subject: Comment on Text  Date: 12/17/2013 2:31:02 PM

results in an overall test failure. e Is it worth noting anywhere _that Cali_f ce_rtiﬁe_d cars (sold in Calif and ot_her states that have adopted _Calif
e stds) had 0.020" leak detection monitoring (in lieu of 0.040" leak) phasing in from 2000-2003MY while most
R Federal certified cars don't get the more stringent monitoring until ~2017MY. Could account for some

Table 5. Percent of Inspections with =-“Ready” Evap Monitor difference in detected evap failures if some of your 4 states have the tighter monitors that can theoretically
and One or More Evap DTCs catch more failures,

State | Percent of Evap Ready Inspections
with an Evap DTC Set
A 1.6%
B 0.7%
C 0.9%
D 235%

Note: These resultz are for model years 1996 and newer
3.2 Trends of Evap DTCs Set by Age

The next analysis involved determining the trend of the increase of the percent of evap
monitor “ready” inspections with evap DTCs by age for each state and to compare the trends
across the states. ERG binned the test records with a “ready” evap monitor by calendar year and
model year and tabulated the percent of inspections with stored evap DTCs by state. Results
were graphed for each state to illustrate changes in the trends of evap DTCs as vehicles age. The
results are shown in Figures 8 through 11.
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Page: 27
T]Author: mmeccarth Subject: Comment on Text  Date: 1/10/2014 10:10:48 PM
Is this a substantiated theory or just a WAG or ?

Only model years 2000 and newer are shown in the figures. As stated in a previous
section, this is because full phase-in of the enhanced evap OBD system did not happen until
1999, and using only 2000 and newer model years (a full year after phase-in was complete)
ensures that the data used would be most representative of the trends for enhanced evap vehicles.
In each graph, the different colored lines with points represent data for each model year and
vehicle age for each state. The solid black line with no points shows a trend line for model y

odometer values, so they may not all be in the same condiion in terms of wear-and-tear and

mileage.

Although linear trends were fo be most suitable for the ranges of interest of the
combined data, the by-model-year ziaphs do show a slight curvature, especially as the vehicles
age. It is likely that as wehicls<"age. the rate of increase of the percentage of vehicle tests with
evap DTCs drops slightly. This could be due to aging vehicles retiring out of the fleet or other
factors, and additional analysis could be performed to fit the data more closely for the newer and
older age vehicles. The trend lines were simply provided to show the general trends for vehicles
under 10 years of age.

The graphs for each state have reference lines to facilitate comparison among the states.
The horizontal reference lines cross at 0.5% and at 1.5% of the vehicle inspections with “ready”
evap monitors and with evap DTCs set. States B and C have percentages of evap DTCs set that
are below these two horizontal reference lines at ages 2 years old and 8 years old. The other 2
states, States A and D, have DTC percentages that are at or above the 0.5% and 1.5% reference
lines.

Again_State A has a 6-year exemption for new vehicles and only performs test-on-resale
after a vehicles is 4 years old, so the 2 to 5 year old vehicles in that dataset may not be
representative of the fleet. State D does not enforce the OBD program and therefore, having an
OBD evap DTC set with a MIL illominated is not a basis for failing an inspection. The
differences in these programs may explain the higher percentage of evap DTCs set than in the
other 2 states.

* Trend lines were developed using linear regression techmiques.

23
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3.3 Trends of Evap DTCs Set by Age with Out-of-I/M-Cycle Tests Removed

The data presented in Figure 12 above shows the results of the percent of inspections
with evap DTCs set versus vehicle age.

In order to account for vehicles that might not be representative of the LM fleet, ERG
modified the dataset for each of the states to only include inspections of vehicles that would be
subject to the LM program at the time of their inspection. This involved removing msp-ecmons

monitors and stored evap DTCs versus vehicle age. These revised trend line<"are shown in
Figures 13 and 14.

Figure 13 shows that three of the states have very simil
as the vehicles get older. For these three states, the fizure skows that older vehicles are more
likely to have stored evap DTCs, and the likelihood a vehicle will have a stored evap DTC
during the I'M cycles increases by approximately-4.15% per year.

tates of increase of evap DTCs

The slope of the fousth state, State.B), is over 3 times higher than the slope of the other
is likely duoe to the fact that OBD is not enforced in State

e line for State D is indicative of the minimum rate of increase

three states, which as stated previons
D. It is possible that the slope o
of evap DTCs in a non-I'M scea. The rate of increase in a non-I'M area could be even higher
than the slope for State D, becanse State D does have an I'M program that includes an evap
testing component (gas cap test).

Figure 14 shows combined trend lines of the unmodified and modified data sets. This
graph is a combination of Figures 12 and 13.
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Page: 30

Author: mmecarth Subject: Comment on Text  Date: 12/17/2013 4:08:30 PM

‘While I understand that from a technical perspective, the only overlap between what State D fails for vs.
what OBD evap monitors cover could be in the area of a faulty gas cap, do you really think that all State D
citizens categorically ignore an illuminated MIL before heading to their inspection (and just gamble on the
tailpipe results) or don't you think it is reasonable that some of the population actually have the vehicle
locked at/MIL addressed prior their inspection to reduce their chance for failure and the hassle of
reinspection (because many MIL om events due correlate to higher tailpipe emissions and could cause an
IM240 failure)? I'm betting that there actually are a chunk of people who do something to address a MIL
before their initial inspection and some of those could include evap MIL on events that get addressed in
some form or another. Bottom line is the presence of an IM program, even though it doesn't fail directly
on OBD, still causes some level of attention/addressing of illuminated MILs so you would expect an even
higher incidence rate in a real non-IM area than what State D shows.

The presence of cars with not ready rates similar to that in other IM states that do fail for OBD is probably
overwhelming evidence to support that a significant number of people even in State D are taking action
before initial inspection based solely on the presence of the MIL (because repair shops in State D don't have
dynos or IM240 capability to even administer “pre-tests’ but they can easily address MIL on issues before
the initial inspection).
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Page: 33

__ |Author: mmecarth Subject: Comment on Text  Date: 1/10/2014 10:14:01 PM

3.4 Evap DTC Rates for States Combined

The results from section 3.3 showed t}f.alﬁ;]le_nguk@ﬂ:'_c;—':':"mm—a?;ﬁom from Isn't State A's rate substantially flatter than B and C? s it close enough to call it a very similar rate of
the data, three of the states have very similar rates of increase of evap DTCs as the vehicles get increase?
older. For these three states, the results show that older vehicles are more likely to have stored [¥]Author: mmccarth Subject: Cross-Out  Date: 12/17/2013 2:42:27 PM

evap DTCs, and the likelihood that = ==kizicwriii inave a stored evap DTC during an IM cycle

increases by everapproximately 0.15% per year.

In this section, ERG combined the number of evap DTCs set by calendar year and model
wear for those three states (States A, B, and C) to calculate one trend line* of the percent of evap
DTCs set by vehicle age. ERG then plotted the trend line for States A, B. and C combined versus
the trend line for State D alone so that the results of States A, B, and C combined (states with an
enforced OBD program) could be compared with State D (without an enforced OBD program).
In order to aveid biasing results based on how an I'M program is administered (i.e.. 6 model year
new vehicle exemption vs. 3 model year new vehicle exemption), all three programs were
weighted equally (the slope of the composite trend line was not weighted based on the total
number of tests analyzed for each program). Also, as stated previously, State D could represent
the minimum evap DTC percentage in a non-I'M area because State D’s OBD test result is not
enforced.

Figure 15 shows the results. The points on the figure show the mdividual data points from
States A. B, and C combined (in black) and from State D (in red). Each data point on the graph
represents one calendar year and model year combination of the percent of evap DTCs set for
one state. The results in Figure 15 show the differences between the percentage of evap DTCs
for vehicles at different ages when there is an OBD I'M program which includes evap and when
there is not an enforced OBD I'M program.

The data points on the graph show the range of values of the percentage of evap DTCs by
age for two sets (states A, B, and C combined and state D). The data points on the graph show
that for the three states with an enforced OBD program. at 4 years old, the percentage of tests
with evap DTCs was between 0.2% and 0.8%. At 8 years old, the percentage increased to
between 0.5% and 2.2%, and the rate of increase was approximately 0.15% per year. In
comparison, for state D, at 4 years old the percentage of tests with evap DTCs was between 1.0%
and 2.0%. At & years old, the percentage increased to between 2.6% and 4.2%, and the rate of

increase was approximately 0.5% per year.

# Trend lines were developed using linear regression techniques.
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The two trend lLines in the figure could be am appivAlmalion =5 {2 percentage and rate of

increase of evap DTCs as vehicles age in I'M areas and in non-I'M areas. The trend line showed T

that for the three states with an enforced I'M program. at 4 years old the approximate percentage
of tests with evap DTCs iz 0.5%. This percentage increases to approximately 1.1% for 8 year old
vehicles. The increase in the percentage is approximately 0.15% per year. For state D, the trend
line shows that the percentage of tests with evap DTCs for 4 year old vehicles is approximately
1.4%. and this increases to approximately 3.5% for 8 year old vehicles. The increase in the
percentage of tests with evap DTCs by age is approximately 0.5%.

State D does include an enforced gas cap test in their UM program, so the-irend line
approximating the non-L'M area (in red) might be a conservative estimate. The trend ll.ine"_sfjha’\.ir
that for 8 year old vehicles in an I/M area, approximately 1.0% of them could}ha';rﬁtored evap
DTC. while in a non-I'M area the percent of 8 year old vehicles could be-ser 3%.

As has been stated earlier, all of the predicted v s are based on linear trends, and the
data in these plots do suggest some non-linearits1n the relationship. A more in-depth statistical
analysis could be used to predietihese eVap DTC rates by age in a foture analysis.

30

————_ [Author: mmccarth

Page: 34

Subject: Comment on Text  Date: 12/17/2013 2:47:53 PM

_TAuthor: mmecarth

Pretty repetitive to previous paragraph and reader has to scan back and forth to discern the differences you
are highlighting (range of DTC rates at 4 and 8 years old vs average DTC rate at 4 and 8 years old). Might
be better to combine into one paragraph to repeat less and have the reader follow better (e.g., the
percentage of tests with a DTC was between x and y with an average of z, etc))

Subject: Comment on Text  Date: 12/17/2013 2:49:15 PM

_[%]Author: mmccarth

sentence is worded awkwardly especially near the end.

Subject: Inserted Text Date: 12/17/2013 2:50:03 PM

refine these predicted
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Page: 35

__[7]Author: mmecarth

Subject: Cross-Out

Date: 12/17/2013 2:51:38 PM

"
—
//
Figure 15. Slepe-efPercent of Evap Monitor Ready Inspections with Evap DTCs by Age
Trend Lines For States A, B, and C Combined and State D
Trend Lines with Data Modified — Out-of4/M-Cycle Inspections Removed
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3.5 Evap DTCs over Multiple Inspection Cycles

In enforced OBD programs. less than 0.5% of the vehicles with a “ready” evap monitor

and with at least one evap DTC were found to have evap DTCs in morre_t}_:@g_ev_';—f,—’kféﬁcfﬁ._"fhis
suggests that it may be more common for evap DTCs_ p'_!_pef;miﬁ:_a_.ﬁ;'_ocw throughout the I'M

fleet rather than be limited to a _sg_]glle'._——;:ﬁfu'ﬁér&;f_“problem” wvehicles that repeatedly have evap _

DTCs over multiple M cycles. e

3.6  Evaluation of Evap DTC rates based on the _:E-a—r'i‘fﬁif_ypgzle’s Evap Monitor
Readiness Status

—

For this anal}rsii,__lf_;R_G-ﬁfﬁ'lfzfe;i evap DTC rates for “evap ready” vehicles which had a
“not read}':_gt_;;?m’ﬁimr in the previous I'M cycle. For every state, the evap DTC rates were
between 2% and 10% higher for vehicles that previously had a “not ready” evap monitor in
comparison to the overall fleet. This suggests that there might be more of a likelihood of a
vehicle having an evap DTC set for a test immediately following a test where the evap monitor
was not ready (i.e., a “not ready” evap monitor masking evap DTCs), but because of the
differences among the states and the small subsample of vehicle tests, additional analysis would
be required to investigate this more fully.

40 Most Common Evap DTCs

The graphs in Section 3 presented rates of evap DTCs without consideratitn of the

record. Table 6 shows the results of the cunts of each evap DTC for each of the states.
records with more than one evap DTC were counted more than once, the total number of test
records in Table 6 will exceed the total number of test records with evap DTCs. For example, a
record with 3 evap DTCs will be listed 3 times in Table 6, once for each of the 3 DTCs contained
in the test record.
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Page: 36
____T|Author: mmccarth Subject: Comment on Text  Date: 12/17/2013 2:54:30 PM

Is there anything worth noting/contrasting about this subject for State D (non-enforced OBD) such as high
rate of the same cars carrying over their evap problem from cycle to cycle?

__[7]Author: mmccarth  Subject: Comment on Text  Date: 12/17/2013 3:03:43 PM

- Maybe your next sentences are attempting to cover this but is there anyway of quantifying the statistical
significance of this (e.g., is a 2% increase statistically significant or even more loosely, is even a 10% increase
significant even if we knew for sure it was statistically significant and above the 'noise'?) At 10% does this
really mean instead of 0.5% at 4 years and 1.1% at 8 years, it is more like 0.55% and 1.2% at 8 years for cars
that had evap not ready in the previous cycle to have an evap dtc present? s that really of significance to
say there is more likelihcod of these cars having an evap problem? Especially after your previous section
concluded that it is not the same cars that are having persistent evap problems but instead problems
intermittently occurring across the fleet?

ﬂAuthon mmccarth Subject: Comment on Text  Date: 12/17/2013 3:06:34 PM
I would delete the parenthetical because the third sentence seems to clarify what was done much better
than this clause.

1|Author: mmecarth  Subject: Inserted Text Date: 12/17/2013 3:07:10 PM
. if any,

1|Author: mmeccarth  Subject: Inserted Text Date: 12/17/2013 3:08:35 PM
individual

|Author: mmccarth  Subject: Inserted Text Date: 12/17/2013 3:09:28 PM
as well as the percentage of all evap DTCs that each individual DTC represents.
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Table 6. Counts of Instances for Each Evap DTC by State

State A State B State C State D

Specific

PO and P1

Evap Number Number Number Number
DTCs of records Yo of records Y of records of records %o

P 093 259 0.0% 18 0.0% b] 3 0.0%3
P 094 6 0.0% 0 0.0% 2 3 /5.0%
P 440 70,351 10.6% 11332 | 14.6% 13,954 10,42 13.4%
P 441 59.423 9.0% 8603 [ 11.2% 10,590 6,529 84%
P 442 114204 [ 173% 14853 | 19.1% 16,892 13524 | 174%
P 443 36.533 85% 3.782 4.9% 3,602 1422 0.6%
P 444 2,132 0.3% 208 0.4% 26 218 0.3%
P 445 1474 0.2% 142 0.2% ﬂ/ﬁD 0.2% 214 0.3%
P 46 51,523 7.8% 6.927 89% 9891 | 10.7% 4.617 6.0%
P 447 3.880 0.6% 570 0.7%7] 468 0.5% 1,291 1.7%
P 448 1.833 0.3% 2 /6.’6% 1,578 T% 442 0.6%
P 440 2,582 0.4% 1112 1.4% 385 0.4% 359 0.5%
P 450 5.480 0.8% 544 0.7% 718 0.8% 958 1.2%
P 451 1.866 0.3% 253 0.3% 345 0.4% 440 0.68%
P 452 11,723 1.25% 1184 1.5% 591 0.6% 2,151 2.8%
P 453 2.691 0.4% 508 0.8% 32 0.3% 318 0.7%
P 454 %yl/ 0.0% 35 0.0% 11 0.0% 103 0.1%
P 455 114694 179% 15571 | 20.0% 18472 | 199% 12,310 | 15.9%
P 436 130312 19.7% 822 10.6% 8.195 8.8% 11,672 | 15.1%
P 457 24079 3.6% 2279 29% 4.119 4.4% 3.837 49%
P 438 174 0.0% 3 0.0% 9 0.0% 10 0.0%
P 459 39 0.0% 19 0.0% 8 0.0% 6 0.0%
P 465 E) | 0.0% 5 0.0% 1 0.0% 1 0.0%
P_466 1 0.0% 0 0.0% 0 0.0% 1 0.0%
P 467 0 0.0% 0 0.0% 0 0.0% 3 0.0%
P 468 0 0.0% 0 0.0% 0 0.0% 3 0.0%
P 469 0 0.0% 0 0.0% 0 0.0% 2 0.0%
P 496 746 0.1% 690 0.9% 173 0.2% 251 0.3%
P 497 633 0.1% 71 0.1% 34 0.0% 104 0.1%
P 408 339 0.1% 33 0.0% 24 0.0% &5 0.1%
P 499 186 0.0% 30 0.0% 21 0.0% 37 0.0%
Total" 661 449 100% 77713 | 100% 02,831 | 100% 77.338 | 100%

These totals are for 1996 and newer vehicles. They will be larger than the total of evap DTCs presented in
Appendrx tables C-1 through C-4 and E-1 through E-4 because some evap DTCs are set together.
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Page: 37

TAuthor: mmecarth Subject: Comment on Text  Date: 12/17/2013 3:13:42 PM
To the comment I made in an earlier section (% of evap ready cars with an evap DTC being higher in State
A) about whether it is worth noting if some of your states have cars that have the tighter Calif 0.020" leak
detection monitor rather than the Federal 0.040" monitor, that might account for a higher evap DTC rate.
P0456 is most commonly used for 0.020" detected leaks while P0442 is most commanly used for 0.040
leaks. This table would suggest it might be significant given the much higher % of total DTCs that P0456
makes up in State A than the other states.
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mode] year in Appendix D. Becaunse the other evap DTCs were not as common, their
distributions are not presented in Appendix D. The numbers in the Appendix D tables indicate
that as vehicles age, the percentage of vehicles with each particular evap DTC increases slightly.

4.2

From Table 6, ERG identified the most commeon individual DTCs that were for all states
combined. These include PO and P1 codes (shaded in gray in the table) with 440, 441, 442, 443,
446, 447 448, 449_450. 452,455, 456, and 457 The results are presented by calendar year and

Most Common Individual Evap DTCs and Evap DTC Combinations

n All States’ Data

Percentage | Cumulative
#of Evap | Specific PO and | Genéric description of DTC Number of of evap percentage of
codes P1 codes set set occurrences codes evap codes
1 P 436 Small leak detected 139,506 17.8% 17.8%
1 P 453 Gross leak 128,058 16.4% 34.2%
1 P 442 Small leak 114,606 14.6% 48.9%
1 P 440 Evap system pzalfinction 73,787 9.4% 58.3%
Incorrect exaporative system
1 P 443 purge gatrol valve flow 69,023 8.8% 67.1%
1 P 441 Incoxfect purge flow 54,533 7.0% 74.1%
1 P 446 Vnt control circuit malfunction 40,935 5.2% 79.3%
1 P 457 System leak detected 28293 3.6% 82.0%
P_442 and
2 P 435 Small leak and gross leak 19.718 25% 85.4%
Evap system malfinction,
P 440,P_441, | incomrect purge flow. and vent
3 and P_446 control circuit malfunction 14,225 1.8% 87.3%
1 P 452 Pressure sensor low input 12,028 15% 88.8%
Other Evap
DTCsetas1or
2 or 3 or more
Multiple | DTCs together 87,603 112% 100.0%
Total 782495

Mote: These rasults are for model years 1996 and newer
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Page: 38

| Author: mmecarth

Subject Comment on Text

Date: 12/17/2013 3:16:01 PM

Technically it is "Very small leak detected’ per SAE which is what separates it from P0442.

| Author: mmecarth

Subject: Comment on Text

Date: 12/17/2013 3:18:59 PM

Technically, this is for suspected leak 'at the gas cap’ (loose/missing gas cap).
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Table 7 shows that for all the states combined, common codes primarily fall into two
categories, leaks or purge flow. The leak codes. including P 442 P _455.P_456. and P_457. -
comprise more than 50% of the overall evap codes for vehicles of model years 1996 and newer. _,,-""’

This number represents a minimum of the percent of the total evap DTCs that involve leaksi_,f’f
because the four codes listed above are only some of the codes that could indicate 2%

evaporative emissions control system. Also. 50% represents the minimn=rpercentage of evap

c in the

DTCs that involve leaks, but the percentage of evaporative erxisSions resulting from these leak-
related DTCs may be higher or lower than SO%ng}E‘E\'aporative emissions, since emission rates
can vary significantly based on type of failure. For example. “small” and “gross” evaporative
emission rates would likely differ from one another and also differ from other evaporative
system malfonetions. Some malfunctions may not result in any evaporative emissions release.
This analysis does not attempt to quantify the emission rates from any specific evap DTCs. it
only gquantifies the rate of evap DTCs.

The second most common category of evap DTCs in Table 7 involve some sort of error
in the operation of the purge flow control. The codes for these DTCs include P_441 and P_443,
and they make up about 15%-20% of the evap DTCs found in the data. Other types of evap
codes include general evap malfunction (P_440). vent control circuit malfunction (P_446), and
pressure sensor (P_450).

ERG then tabulated the leak codes for each of the states by calendar year and model year
to see what percentage of the inspections with evap DTCs had leak-related evap DTCs. The
detailed tables for leaks are also included in Appendix E. The tables show that in a given
calendar vear and model year, the percentage of the evap DTCs that are leak-related varies
significantly from the overall percentage of over 50% highlighted above. In general, however,
the newer model years have a higher percentage of the evap DTCs being leak-related than the
older model years. In some calendar years and model years. over 75% of the evap DTCs can be
leak-related. This indicates that the overall percentage of 50% of the evap DTCs being leak-

related is a conservative estimate, especially if only newer model years are considered.

5.0 Conclusions

This report presented results from ERG's analysis of OBD monitor readiness status and
OBD evaporative emissions control system DTCs as a function of calendar year and model year
using I'M program data from four states. The main purpose of this Work Assignment was to
better understand evap monitor readiness and evap DTC rates for light-duty gasoline cars and
trucks.
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Page: 39

__[T|Author: mmecarth  Subject: Comment on Text  Date: 12/17/2013 3:26:19 PM
I think you are intending to say the emission rates from "small’ leaks vs. those from "gross’ leaks would likely
be very different. First, itisn't worded well but second, no, that is not the case. Past evap data (SHED
testing with various leak sizes) has shown that leaks above 0.008" or so all result in 'uncontrolled’ emissions
(meaning from that leak and above, the emission results are the same because everything that is going to
leak out does indeed leak out). OBD detects at 0.020" or 0.040" and above so everything is above the
uncontrelled point. It is true that where the leak is located has a huge impact on the emission rate --much
more than the size of the leak. [ think I would tend to just leave out this sentence and leave it with the
previous sentence about 'vary significantly based on type of failure".
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The first part of the analysis involved determining how many vehicles had a “ready” evap

Page: 40

monitor at the times of initial and/or re-test inspections within one inspection cycle. This
information is important because vehicles with evap system malfonctions will not store a DTC
until the evap monitor is “ready™ (ie., a “not ready” evap monitor can “hide” evap system
DTCs). The percentage of “not ready™ evap monitors was evaluated and compared among each

state, and that analysis showed that all states have similar evap monitor readiness percentages.

Regardless of the details of the I'M program administration or the calendar years of data
analyzed, the results suggest that approximately 7-11% of the initial inspections in any given
I'M program are likely to have an evap monitor that is not ready. The similarity in this

percentage for all of the states suggests that this number coul_d_agpio_xm‘lrﬂ_:—ﬁ‘m—ai_peﬁ?uﬁg? -

=Tap monitors.

of vehicles in M programs with “nat re.

When comparing these results with previons analysis of non-evap OBD monitors. the
percentage of “not ready” evap monitors was much higher than for other OBD monitors. For
example, when ERG looked at all of the OBD monitors’ status for one of these states, the non-
evap OBD monitors had an overall “not ready” range of 1% - 2% instead of the 7%-11% range
seen for the evap monitor. Although it is possible that the lower readiness rate of the OBD evap
monitor could be due to attempts to mask evap system malfunctions (through a battery
disconnect or code clearing), it is also likely that the more rigorous enabling criteria (specific
vehicle operation and soak requirements) required to achieve evap monitor readiness results in
the evap monitor being one of the last monitors to achieve readiness and is a contributing factor
to the lower evap monitor readiness rates.

Further analysis indicated that vehicles in an I'M environment are more likely to have a
“not ready™ evap monitor as they age. ERG developed linear trend lines” for each of the states
showing the percent of inspections with ready evap monitor versus vehicle age. This trend line
was based on a modified dataset for each of the states that only included inspections of vehicles
that would typically be subject to the I'M program at the time of their inspection. This involved
removing inspections in which the vehicle was too new for the I'M inspection and also removing
inspections during an “off” year in the biennial LM programs. The results showed thatas a
vehicles age, they will be more likely to have a “not ready™ evap monitor during an I'M cycle.
The analysis was conducted by binning all vehicles in a given age (from 2 to 10 years old in
most states). The vehicles at any given age can have a range of odometer values, so they may not

all be in the same condition in terms of wear-and-tear and mileage.

* Trend lines were developed using linear regrassion techniques.

36

————___ [7]Author: mmccarth

Subject: Comment on Text  Date: 12/17/2013 3:48:36 PM

___jAuthor: mmecarth

Technically, this statement is not 100% correct. evap 'not ready’ does mean that at least one of the
associated evap monitors has not run and completed since codes were cleared. But you cannot distinguish
if one, two, or all of the assodiated evap monitors have not yet run. You can and do find cars that have run
some of the evap monitors and have set an evap DTC and turned the MIL on but still have not run all of the
evap monitors so readiness is incomplete (and in fact, many times one of the evap monitors will run and
detect a fault and set a DTC/turn the MIL on and disable/prevent the rest of the evap monitors from
running and thus never setting readiness to complete until the fault is corrected).  That said, I agree that
the appropriate way to do the analysis is by excluding vehicles with evap not ready because evap not ready
means you just can't be sure if the system has an evap fault or not.

Subject: Comment on Text  Date: 1/10/2014 10:16:14 PM

This whole paragraph is an exact repeat of the paragraph at the end of 2.3 (after Table 3).
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Page: 41

T Author: mmeccarth Subject: Comment on Text  Date: 12/17/2013 4:09:51 PM
not clear what "those' is referring to here. probably need to state 'the three states with enforced OBD IM
programs’ or something like that...

For all four states, the trend lines showed that between 2% and 4% of the inspections of
vehicles entering the I'M program (at about 2 years old) had a “not ready™ evap monitor. The

percentage increased to between 8% and 11% as the vehicles aged to 8 years old, and the rate of

increase was approximately 1% per year as the vehicle ages.

ER.G then analyzed evap DTC rates for all vehicles with “ready”™ evap monitors. The
results indicate 0.7%-2.5% of the inspections with “ready”™ evap monitors have a stored evap
DTC. The results also show that the overall percentage of inspections with a stored evap DTC »

their biennial test vear). For the three states with an enforced
and 0.5% of vehicles with “ready” evap monitors entering the' /M program (at about 2 years old)

ith evap DTCs increased to between

ERG combined the percentage of evap DTCs set by calendar year and model year for
those three states (States A, B. and C) to calculate a single trend line showing the percentage of
evap DTCs set by vehicle age. ER(G then compared the combined State A, B. C trend line with
the trend line for State D (in which OBD is not enforced) as a comparison of results from states
with an enforced OBD program versus a state without an enforced OBD program_ The trend

© Trend lines were developed using linear regression techniques
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_ _ _ : . Page: 42
lines show that the rate of increase of evap DTCs as the vehicles age is over 3 times higher for
State D versus that for the states with an enforced OBD program. For example, the trend line T Author: mmccarth Subject: Comment on Text  Date: 12/17/2013 4:12:06 PM
) ' ) This seems to be a stronger conclusion without the caveats that the same statement had in the body of the
showed that for the three states with an enforced I'M program, at 4 years old the approximate

repart. Mot sure that there is enough confidence in this finding to merit it being mentioned here without
percentage of tests with evap DTCs is 0.5%. This percentage increases to approximately 1.1% putting it in perspective or appropriate caveat.

for 8 year old vehicles. The increase in the percentage is approximately 0.15% per year. For
state D, the trend line shows that the percentage of tests with evap DTCs for 4 year old vehicles
is approximately 1.4%, and this increases to approximately 3.5% for 8 year old vehicles. The

T Author: mmccarth Subject: Comment on Text  Date: 12/17/2013 4:16:52 PM
Mot sure what further analysis this is referring to, don't remember reading about it in the body of the report,
and it seems to make this paragraph quite contradictory from first to second to third sentence (e.g., < 0.5%
vehicles have a lingering evap problem over two cycles, then cars with evap not ready in previous cycle are
more likely to have evap dtcs in the next cycle, and then back to readiness rate decreases(?) with age and <
3% (not < 0.5%) of vehicles had persistent problem over two cycles? Mixes readiness and DTC analyses and
not sure what the reader is supposed to be left with as a conclusion. 1st sentence seems to be a
meaningful conclusion but 2nd and 3rd are not so easy to follow and not sure what to think after the
'however'.

increase in the percentage of tests with evap DTCs by age is approximately 0.3%. These trend
lines might be used as one way to approximate the rate of stored evap DTCs for vehicles in

and non-I'M areas.

Vehicles with evap DTCs were analyzed over multiple inspection cycles,
0.5% of these vehicles were found to have evap DTCs in more than one I'M cycle. Vi
“not ready” evap monitors throughout one inspection cycle were found to have sli
evap DTC rates during the subsequent inspection cycle, suggesting that “not r
monitors could be masking evap problems (and hence evap DTCs). However. further analysis
showed that although this evap monitor readiness rate decreased with vehicle age, less than 3%
of the vehicles analyzed had an evap monitor status of “not ready™ more than two times i ir
entire LM history.

"y|Author: mmcearth  Subjeck: Cress-Out  Date: 12/17/2013 4:18:00 PM

Further analysis showed that the majority of evap DTCs are limited.40 a small subset of
codes. ERG analyzed records with individual evap codes as well as tiple evap codes and
determined that usually fewer than 20 different individual and cembinations of evap codes
comprised more than 90% of all evap codes in the data. Th<results show that for all the states

50% of all evapsrative emissions, since emission rates can vary significantly based on type of

malfunction. Fer pleevaperat sates-wonld-hlely differ beks these
haractesized as “small” and “aross”_or from other evaperative syst Mfanctions that don’t
restlt-ta-an-evaporative eanagt ! at-gll- . This analysis does not attempt to quantify the

emission rates from any specific evap DTCs, it only quantifies the rate of evap DTCs.
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The second most common category of evap DTCs in the data involved some sort of error

in the operation of the purge flow control. The codes for these DTCs inchided B_441 2nd P 443,

Page: 43

and they made up abeut F556-20% of the eTap_D'_TCs found in the data.

The newest vehicles in every state are not subject to the LM program and therefore aze

not included in this analysis. The evap monitor readiness status decreases m:}_gg;a;:g'f'cﬁg_
increase as vehicles age. It is likely the evap monitor “not ready” rates and I.:ne evap DTC rates
presented in this report are actually higher than those that would be seen for the entire on-road
vehicle fleet. The newer vehicles would make up a high percentage of the fleet but would have
lower percentages of “not ready” evap monitors and stored evap DTCs. Also. the vehicles
analyzed from each state for this report are all subject to an I'M program. State D does not have
an enforced OBD program and was therefore used in this report to approximate results from a
non-I'M area.

For future work, data from another source (such as some commercially available database
of on-road vehicle data monitoring) could be obtained to forther develop estimates of the evap
monitor status and DTC rates for new vehicles and vehicles operating outside of IM programs
(as these vehicles are not currently well represented in this analysis of I'M data).

Future work could also involve evaluation of on-road I'M pullover testing to determine
the evap DTC and evap monitor readiness rates for in-use vehicles and compare these rates with
the I'M rates presented in this report. Other future work could also involve performing analysis
of DTCs and readiness of monitors associated with engine operation (i.e., exhaust emissions) and

compare these rates with the evaporative emissions control system rates presented in this report.
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[F]Author: mmccarth  Subject: Inserted Text Date: 12/17/2013 4:18:40 PM

approximately

T|Author: mmecarth  Subject: Comment on Text  Date: 12/18/2013 8:55:12 AM

I think I understand your point that the newer vehicles not yet subject to IM are under-represented in this
sample and because they are newer, would be less likely to have DTCs and would have higher evap
readiness (because nobody is needing to clear codes on those vehicles yet). And I agree that these younger
vehicles will have lower not ready rates and lower DTC rates. On the other hand, the in-use fleet that is
subject to IM probably has higher rates of evap DTCs than what you observed here--because some portion
of the folks with an evap DTC will attempt to have it addressed prior to their initial inspection. On an
absolute number, I suppose the higher numbers of new cars with no DTCs will overwhelm the potentially
smaller population of older cars that have higher DTC rates but not absolutely sure about that.
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Appendix E. Michael St. Denis Review Comments

Michael St. Denis review of EPA Draft Report 131211 - 1/25/2014
“Analysis of Evaporative On-Board Diagnostic (OBD) Readiness and DTCs Using I/M Data”

General Comments:
It is difficult to determine the exact purpose of this project based on the description “The purpose of

this Work Assignment (WA) is to perform analysis to better understand evap DTC rates for light-duty
vehicles.” The conclusions seem to indicate the data are to be used to represent the evap DTC rates of
the in use fleet, and the IM versus non-IM fleets. However, because all of the data were collected from
vehicles expecting an IM test, the data are not representative of the operating fleet during the entire
operating time between IM inspections.

Because the states are not identified (it is unclear why the states are not identified), it is difficult to
determine if the methods used to process the data are correct. For instance, | believe State A is
California. Based on conversations with CA BAR, they were not failing most vehicles for readiness if they
passed the ASM test (1996 and newer vehicles received both tests). Therefore, the not ready rates for
CA are artificially high because not ready vehicles were not required to get set to ready and retested. If
the vehicles were not forced to be ready, this could cause artificially low evap DTC rates since evap is
one of the later monitors to get set to ready. The data from CA would be more like State D data where
OBDII was not enforced but advisory. (If state A is CA, the authors should contact Garrett Torgerson at
CA BAR for clarification of how the readiness requirements were implements in the time period data
was used). It would also be useful for the reader to know the states because there could be
temperature, altitude or vehicle fleet longevity (average age) differences between the states which
might impact the results. This is important since in some cases the data are combined or compared to
each other.

The report indicates on page 6 (paragraph 1, line 5) that the evap DTC data were used regardless of if
the MIL was commanded on. Therefore pending DTC data may be included. Pending DTC data are NOT
an indication of a problem, but could be false positives. For this reason, only evap DTC where the MIL
was commanded on should have been used in this analysis. The use of the pending DTC data is
incorrect.

The data for State D are referred to as “the non IM state”, are not equivalent in any way to data from an
actual data for an operating fleet in a state without an IM program. The state does have a fuel cap test
which is motorists fail they have to get repaired in order to pass their IM inspection. In addition,
motorist do get advisory OBDII results, so if there is an evap problem the motorist is told about the
problem and encouraged to repair it. If State D is Colorado, the state even has an evap repair consumer
assistance program which would lead to more repairs that in a non IM case. | think the authors need to
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use great caution or not use the term “non-IM state” when referring to State D, and this makes some of
the comparisons potentially invalid.

ERG should try to not refer to themselves in the third person as doing the work. Where it says “ERG
tabulated” or ERG summed” etc., there is no reason to use “ERG”. Just say the data were tabulated or
summed, etc.

Specific Comments:

Page: 5

Paragraph 1, Sentence 2 - This report ONLY presents data on vehicles in the condition of being prepared
for an I/M inspection and that data does not represent the expected evap DTC rates of the operating
fleet.

Paragraph 2, Sentence 4 "model year 1999"... - And CARB gave exemptions to some through 2000 |
believe, you would need to check with Mike McCarthy at CARB.

Table 1, State A - If state A is CA, if a vehicle passed the ASM test and failed the OBDII test, was it
allowed to pass the overall inspection? | believe at least back in 2004 this was the case and could have
been through 2010.

Page: 6

Paragraph 1, line 5 - Pending DTCs may not be an indication of an actual problem, so including these in
the analysis is inappropriate. Why was it not simply required that the MIL also be commanded on in this
case?

Paragraph 4, line 4 - It is not clear what "for one inspection cycle" is referring to.

Paragraph 6, line 1 - Change from "inspection cycles" to "inspections" as this is too difficult to
understand.

Page: 7

Paragraph 5, line 7 "higher incidence" - There is no justification to state that older vehicles could
therefore have a "Higher" not ready rate. In use vehicles, unless the power is disconnected, should not
have not ready evap monitors, and then only for a short period of time.

Page: 8

Paragraph 1, line 2 "The oldest IM Fleet..." - This should not be assumed. The average age of vehicles
which were tested should be determined and presented in the table below if this is to be claimed (it
could justify the comment above as well). State B had the shortest model year exemptions, but had the
second highest not ready rate.
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Paragraph 2 - This logic is incorrect because it is known that motorists disconnect their battery to clear
potential diagnostic trouble codes immediately prior to coming in for an inspection. That rate is not
known, and must be accounted for. It is not clear when this states national percentage of "vehicles in IM
programs" if this is referring to only vehicles going into an IM inspection.

Paragraph 3, lines 8 to the end - It is common during repairs to disconnect the battery of a vehicle when
it is being repaired, so one would expect that the not ready rate of the evap monitor would be higher on
subsequent tests. | believe overall not ready rates increase on retests in general, so this result seems
counter intuitive.

Page: 9

Paragraph 1, lines 5 "although..." to the end of the paragraph - This does not read correctly. Once a
monitor is set to ready it remains set to ready until there is a battery disconnect. Therefore the
readiness monitor reporting not ready at a higher rate is quite possibly due to it taking longer to get
ready but this is only after a battery disconnect which must have occurred to set the monitor to not
ready.

Title 2.4 - | would use the term "Vehicle model year" or "vehicle age".

Figures 1 -4 - The label "model_yr" should be cleaned up on the graphs on the bottom left and should
say something like "Vehicle Model Year". The label "state = A" or B, C or D should be removed above the
graph as it is in the title already.

Page: 14

Paragraph 2, line 2 - Why was the range 89% to 96% readiness chosen?

Paragraph 2, line 4 - Define "well outside". The 89% and 96% seem arbitrary, so saying a value is well
outside this arbitrary line is meaningless.

Paragraph 3, line 7 and 8 - Why aren't the 2 year old State A vehicles are not representative of the fleet?

Paragraph 3, line 10 - Why would testing in an "off" I/M read cause the readiness to be lower? | would
suspect that this is because these vehicles are being forced to come in for a test due to change of
ownership and therefore are more likely to be tampered by disconnecting the battery.

Page: 15

Figure 5 - In figure 5, the rate of decrease in readiness with model year for states A and D are almost
identical, but A is 5% lower.

Page: 17

Paragraph 1, lines 7 to 9 - Just because the number of inspections are lower, that should have no
correlation on the rate of readiness.
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Paragraph 1, line 7 - These vehicles may not represent the "true fleet at that age" why and in what way?

Paragraph 2, line 4 and5 - This therefore biases the data to reflect the rate of having a not ready evap
monitor ONLY during the short period in a two year cycle just prior to an IM test. The vehicles which
were removed are still operating in the fleet, and if the results of this study are to identify the rate of
evap monitors not ready in the operating fleet, then removing these vehicles is not acceptable.

Page: 20
Paragraph 1, lines 4 and 5 - As noted in the previous comment, if other vehicles are removed, this

statement ONLY applies to vehicles in their IM inspection cycle.

Paragraph 3 at the end - The last part of this sentence "which is a very small percentage of the I/M
fleet", should be removed as it does not add any quantitative information.

Last sentence on the page - This says "In general". What other manufacturer P codes were considered.
Was it only P1093, P1094, etc. that exactly match the generic codes?

Page: 21

Sentence under table - This sentence should be set out, the way it is formatted it appears to be a

continuation of the prior section.

3.1 first sentence - Replace with "For all vehicles with a “ready” evap monitor, the number of vehicle
test records containing evap-related DTCs for each inspection cycle was determined by calendar year
and model year.

Page: 22

Paragraph 1, line 1 and 2 - "Of the inspections performed" is confusing to the reader when it is changed
from looking at the results "per cycle" and then this seems to say "per inspection”.

Paragraph 1, line 4 - Should say "was not" calculated. Even if the monitor is not complete, there can still
be some evap DTCs, they are just not necessarily all that could occur.

Paragraph 2, lines 2 and 3 - Since you have the data, determine this and present it as opposed to
theorizing this could be the reason.

Table 5 footnote - How does this change if only model year 2000 and newer vehicles are considered?
Maybe pre 1996, post 1996 and all should be shown in the table since through 2000 the vehicles may
not have been compliant.

Page: 23

Figures 8 through 11 - Take off the "state = X" at the top of the graph since it is in the title. Fix the
"model_yr" title at the bottom.
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Page: 27

Paragraph 2, first sentence - For State A there is an inflection point at 5 years (the rates increase
significantly at year 6), but this could also somehow be attributed to the 6 model year exemption.

Paragraph 2, lines 3 and 4 - The rate of increase of the percentage of vehicle tests with evap DTCs
increased the older the vehicle for State A.

Paragraph 3 - Setting arbitrary reference lines and then stating one set is generally below them and
another is generally above them is not a good comparison - Figure 12 does a much better job.

Paragraph 4, second sentence - It should be noted here "therefore it is expected the failure rate would
be higher because motorist are not required to repair vehicles with evap problems". And that the failure
rate is twice as high as State A.

Page: 30

Paragraph 2, "might not be representative of the IM Fleet" line 1 - Once again, what is the purpose of
this report? Is it to represent the evap DTC rate of vehicles "during IM" or in general? What is the
hypothesis for "off cycle" inspections being non-representative and how could this be tested?

Figure 14 - Is there any theory as to why A and C are so different between the unmodified and modified,
but B and D are not? There should be some discussion here for Figure 14.

Page: 33

Paragraph 1, line 3 "three states" - No, all states show that older vehicles are more likely to have stored
evap DTCs.

Paragraph 2, line 10 - | am not sure "minimum" is the correct term here or at least it is confusing to me. |
think you mean that it is the minimum evap DTC rate because although OBDII is not enforced, the area
does have a fuel cap tests, therefore the evap DTC rate in an non IM area is expected to be higher.

Paragraph 3, line 6 - You MUST add "but there is a fuel cap inspection" so the reader is not mislead that
this is the OBDII IM versus non-IM difference - which would be expected to be larger. It may be useful
here to report the fuel cap failure rate in area D as a surrogate for the expected increase if the fuel cap
was not inspected.

Page: 34

Paragraph 1, first sentence - Although it says it below, this needs to be caveated here with the fuel cap
inspection info here is you make this strong of a statement or move this sentence to the next paragraph
were this is discussed.

Page: 35

Figure 15 - Move Figure 15 up one page so it follows where it was mentioned.
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Page: 36

Paragraph 1, line 2 - For some of the data and model years you could only see one cycle, but for others
you could see several. This should be noted and it should be pointed out that this is weighted towards
older vehicles which have been through more cycles.

Paragraph 2, lines 4 to 6 - The second sentence here does not really say what the results are showing,
although the part in the parenthesis does say it. It should be clear that these results imply that the
actual rate of vehicles with evap problems is most likely higher than the observed rate of vehicles with
evap DTCs. Also, it is expected that some of the vehicles which were not ready could be in that state
because the motorist intentionally disconnected the battery, resetting the readiness monitors and DTCs
because the MIL was on and a DTC - possibly an evap DTC - was set and they were trying to get through
inspection without it being detected.

Paragraph 3, line 1 - "presented" should be "presents"

Page: 37

Table 6 - The horizontal lines in Table 6 for State A need to be added.
Page: 38

Paragraph 1, line 1 - It should be noted that it has been shown in other analyses that different vehicle
makes and models have different not ready and DTC rates. Therefore differences in fleet mix in the
various states (and differences in vehicle age) could well be contributing to the differences by state. It
should also be noted that environmental conditions (temperature, pressure, etc.) can cause significantly
difference evap emissions and cause the systems to function differently. It would be useful to know the
environmental conditions of each state, but that would give away at least two of the states.

Paragraph 2, line 2 - The word "usually" does not seem to belong here.

Table 7 -What is the difference between P_456 "small leak detected" and P_442 "small leak"? That just
does not seem correct as they seems to be the same thing (you can't have a P_442 unless you detected
it).

Page: 39

Paragraph 2, line 2 - | believe there is a significant problem with Ford vehicles which set this code and it
causes the results to be biased. This should most likely be mentioned here.

Paragraph 4, line 1 - Insert the word "evap" prior to "monitor"

Page: 40

Paragraph 1, second sentence - | believe this statement is untrue, but it should be checked with Mike
McCarthy. The evap monitor may not be totally complete so that it indicates "ready" but it could have
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run some parts of the monitor and found problems which are stored as DTCs prior to the monitor being
totally complete.

Paragraph 1, last sentence - It should be noted, "even a state which does not perform pass/fail IM
inspections, they are only advisory."

Paragraph 2, line 3 - "an evap monitor that is not ready" should be changed to "the evap monitor not
ready", because there is only one evap monitor.

Paragraph 1, third sentence - This makes no sense. Disconnecting the battery sets ALL monitors to not
ready. The second half of this sentence is the correct explanation for this observation.

Paragraph 4, first sentence - And vehicles in a non IM area do not have an increase in not ready evap
monitors as they age? What did Sate D show?

Page: 42

Paragraph 1, last sentence - Should this also states that it can be used to estimate the minimum benefit
of IM programs on reducing high evap emitting vehicles?

Page: 43

Paragraph 2, line 6 - This sentence starts with "also" but this sentence is not related to the sentences
prior to it. It is important to note again here that there is a fuel cap test and that the OBDII test is
performed, is advisory and therefore motorist could still be obtaining evap repairs based on the
advisory.

Paragraph 4, last sentence - Why? How is this related or why is it suggested?

Page: 47

All B Tables - It is noted that readiness decreases with age, but for all States, the 1996 vehicles has high
readiness rates. Is there any explanation for this?
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