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1. Introduction
This report has been prepared for the U.S. Environmental Protection Agency (US EPA), in compliance with the requirements of 40 CFR 51.366.  The information in this report covers the reporting period of 2004-2005.  

The Massachusetts Enhanced Emissions and Safety Test (Inspection and Maintenance) Program, which started on October 1, 1999, is an important tool for improving air quality in the Commonwealth, as well as for ensuring that Massachusetts cars are safe to drive.  The Program was established in M.G.L. c. 111, §§142J and 142M, and  G.L. c.21A, §§2(28) and16.  Implementing regulations were adopted initially in January 1999 by the Massachusetts Department of Environmental Protection (“MassDEP”, at 310 CMR 60.02) and the Registry of Motor Vehicles (“RMV”, at 540 CMR 4.00-4.09).  One significant amendment, to enable On-Board Diagnostic testing of model year 1996 and newer vehicles, was adopted in 2003. 

MassDEP and RMV run the Program through a contract executed in January 1999 with Keating Technologies, Inc.
.  In 2004-05, the Program contract was amended once, in June 2004, the fourth amendment since its initial execution.    

From the Program’s start in October 1999 until June 2004, most model year 1984 and newer vehicles were tested on a dynamometer, which measures emissions as actual driving conditions are simulated over a 31-second “drive trace
.” The measured emissions are then compared to regulatory standards for nitrogen oxide, hydrocarbons, and carbon monoxide to determine whether the vehicle passes or fails.  Since June 15, 2004, most model year 1996 and newer vehicles have been tested through the vehicle’s On-Board Diagnostic (OBD) computer systems to determine whether emission control systems or related vehicle components are operating properly.  

In 2005, OBD tests were used for 68% of the vehicles that received an emissions test.  Another 27% of the vehicles receiving emissions tests were tested using the transient test. 

Vehicles that fail their initial emissions test must have their emission control system or related components repaired, and must pass a re-test (or obtain a waiver of emissions requirements from the Commonwealth
).

The Enhanced Emissions and Safety Test Program was designed to balance three goals: 

· Pollution reductions - Vehicles with high emission levels must be identified and repaired using test equipment appropriate for today’s high-tech vehicles.

· Motorist convenience – The test must be as convenient as possible for Massachusetts motorists.

· Fitting in with the automotive service industry – Attractive business opportunities must be provided to the program’s private sector partners: the inspection stations and repair shops that test and fix vehicles. 

The program was designed to give drivers easy access to local inspection stations within a few miles of where they work or live. In 2005, 1376 stations conducted emissions tests for the public throughout the year, and another 171 conducted tests during part of the year. In addition, approximately 43 fleet stations conducted emissions tests throughout 2005, and another 65 fleet stations tested emissions during part of the year. This distribution means that more than 90 percent of motorists can find an inspection station within two miles of where they live or work, and more than 98 percent can find a station within ten miles.  
To help motorists who need emissions repairs, the program has established a network of registered repair technicians who are specially trained to diagnose emissions problems and repair modern vehicles effectively. By December 2005, there were 995 technicians who were trained and registered with the Commonwealth. These technicians were employed by 669 registered repair shops. 

2. Program Changes Implemented Since 1999
Program Design:  Massachusetts has not changed the Program’s basic design to test emissions from model year 1984 and newer vehicles and to ensure that those failing the test are repaired.

Funding:  No changes in the structure of Program funding have been made.  The fee of $29 for each vehicle test, which was established in regulation in 1999 (covering safety as well as emissions tests), remains in place.  Inspection stations retain $20.50 of the fee.  The remaining $8.50 is deposited into the Commonwealth’s “Inspection and Maintenance” Trust Account, which is managed by RMV.  From this account, Applus Technologies, Inc. is paid $5.803 for every “paid” inspection for the first 4.2 million “paid” inspections, and $1.49 for each additional “paid” inspection thereafter.  MassDEP and RMV use the remaining funds to oversee the Program (e.g., auditing equipment at inspection stations and ensuring that inspectors are conducting tests properly).  MassDEP is provided with funds from the Trust Account through an Inter-Agency Service Agreement with RMV, which is established annually.   

Funding levels (from the Inspection and Maintenance Trust Fund) for the Program have been generally stable in 2004-05.  Applus Technologies, Inc. was paid $22,600,000 in FY 2005 (July 1, 2004 through June 30, 2005). RMV’s expenditures totaled $33,800,000 in FY 2005.  MassDEP’s expenditures totaled $2,067,000 in FY 2005.  

Personnel Levels:  Staffing levels for the Enhanced Emissions and Safety Test Program have been generally stable since the program’s inception.  In FY 2005, RMV assigned 34

staff (full time equivalents) to the Program, and MassDEP had 16-18 staff assigned during the fiscal year. To support implementation of the provisions of a contract amendment that was signed in June 2004 (described in Section 3 below), MassDEP added four staff positions to the program in the Fall of 2005 (in FY 2006).

Procedures:  Since the Program started operations in 1999, a number of procedures have been modified or adopted to ensure that the Program meets its goals.  Specific changes were:

· Installation of final cutpoints.  The cutpoints used by the Massachusetts program to identify failing vehicles are EPA’s IM240 phase-in cutpoints.  However, since the Massachusetts program uses MASS99 equipment instead of IM240 equipment and a 31-second drive trace instead of EPA’s 240-second trace, the emissions values from the Massachusetts workstations must be converted to IM240-equivalent values to determine a vehicle’s pass/fail status.  EPA’s approval of the Massachusetts program required MassDEP to conduct a study to determine the appropriate Massachusetts-specific conversion factors (Study results were submitted to EPA in July 2003, in a report titled “Massachusetts Emissions Test Conversion Factor Analysis and Interim Test Effectiveness Evaluation”).  In July 2001, the Program’s initial conversion factors were replaced with “interim” conversion factors, which were derived from the study’s initial data set of 341 vehicles.  The final conversion factors, derived from the study’s full 612-vehicle data set, were installed in June 2004
. 

· Low Emitter Profile:  This feature, which exempted certain vehicle models with very low failure rates from emissions testing, was implemented in December 2000 to save time for inspection stations, focusing attention on vehicles with a significantly higher probability of failing.  It was discontinued in January 2004 in anticipation of OBD implementation, which is a much faster test than a dynamometer test.  

· OBD Implementation:  Onboard Diagnostic-based (OBD) testing was implemented in two stages in Massachusetts.  The first stage started in July 2002, when OBD began to be used on a “fast pass” basis, allowing OBD-compliant vehicles (model years 1996 and newer) with no emissions problems identified by the OBD system to pass their biennial emissions test in lieu of receiving a tailpipe test.  Vehicles failing the OBD check were given a tailpipe test as the final pass/fail determinant.  The second stage began in June 2004, when full OBD pass/fail testing started.  OBD-compliant vehicles presented for inspection with insufficient readiness monitors or with the MIL commanded “on” fail their inspections and must be repaired or retested when enough readiness monitors are set.  In 2005, approximately 76% of the Massachusetts vehicle fleet was OBD compliant.  

Program Authority (Legislation and Regulations):  Neither the Program’s authorizing legislation nor its regulations were amended in 2005 or 2005.  

3.  Program Issues Identified and Corrected

· Equipment Reliability:  The Program’s 2002 and 2003 Annual Reports to EPA identified equipment reliability as an issue. To resolve this issue, MassDEP required the Program contractor to audit all workstation performance between October and December 2003.  Analysis of the audit results led to an amendment of the Commonwealth’s contract with Applus Technologies, Inc. on June 1, 2004.  

The contract amendment requires Applus to meet specific equipment reliability standards.  To meet those standards, Applus found it necessary to replace one vendor’s workstations because they were unlikely to be sufficiently reliable, and to upgrade the remaining workstations.  Applus reported that the replacements and upgrades were completed on February 28, 2005.  In addition, the contract amendment requires Applus to significantly increase its maintenance and monitoring of workstations, and to provide early identification of needed adjustments and repairs. MassDEP has continued to audit inspection equipment performance throughout this process, and since July 2005 has started to use its audits to evaluate whether workstations are functioning within the required equipment reliability standards, and to assess liquidated damages when the standards were not met.  
· Shortfall in Reducing NOx Emissions:  MassDEP’s I&M SIP committed to reducing excess NOx emissions by 85% through this program
.  The Department’s 2002 “Massachusetts Emissions Test Conversion Factor Analysis and Interim Test Effectiveness Evaluation” revealed that the test as implemented at that time fell 10% short of this goal. This problem has been addressed in two steps.  One step was made by the contract amendment described above, which also required Agbar to replace existing NOx sensors with new nondispersive infrared (or “NDIR”) NOx benches by February 28, 2005, as part of a larger requirement to replace and upgrade workstations.  The second step was the June 2004 switchover to full OBD testing for model year 1996 and newer vehicles, which improved the program’s ability to identify excess NOx emissions.  OBD tests use data stored in the vehicle’s computer to identify problems with emission control systems, but do not actually measure the tailpipe levels of specific emissions from individual vehicles.  OBD testing not only identifies vehicles with malfunctioning emission control systems, but also identifies systems that have potential problems.  Therefore, the OBD test fails vehicles with a wider range of issues that may cause excess emissions of NOx and other pollutions than are identified by the transient test.

In accordance with discussions with EPA during 2005, MassDEP used MOBILE6 modeling to predict vehicle emissions in 2009 (which is the benchmark year for the 8-hour ozone SIP), to document whether the improvements in identifying excess NOx emissions are adequate to meet Massachusetts commitments under its SIP.  The MOBILE6 modeling run compared a program designed to achieve a 75% reduction in NOx versus a program designed to achieve an 85% NOx reduction.  The modeling showed that, in 2009, the Massachusetts program as currently configured will reduce NOx emissions to 203 tons per summer day (tpsd), approximately 0.1% (or 0.2 tpsd) less than a program designed to achieve an 85% NOx reduction. This difference is within the model’s accuracy, and is not statistically significant.  The improvement is due to fleet turnover and to an increase in the proportion of OBD compliant vehicles (from 76% of vehicles tested in 2005 to 88% in 2009 and 94% in 2012), which means that the Massachusetts program will be less reliant on the improved transient testing for NOx and the emission reduction benefits that accrue from that testing. 

· Registration Enforcement:  Responsibility for enforcement against motorists who fail to get their vehicles inspected or fail to pass their inspection is shared by the Registry of Motor Vehicles, and local and state police.  Since the program’s inception, RMV’s enforcement efforts have focused primarily on ensuring that inspectors and inspection stations properly administer the test, while local and state police have issued citations to motorists found to be driving vehicles without proper inspection stickers.  

RMV planned to start suspending registrations of vehicles whose owners fail to get them inspected or that fail to pass an inspection in 2005.  However, that program had not been implemented by December 2005.

State and local police continue to issue tickets for vehicles they find on the road without proper inspection stickers.  In 2005, state and local police together issued 86,145 motor vehicle violation notices related to inspection stickers.  

4.  Reports Referenced

All documents referenced below can be found at the Enhanced Emissions and Safety Test web site: http://www.vehicletest.state.ma.us/program-reports.html.

· Massachusetts Emissions Test Conversion Factor Analysis and Interim Test Effectiveness Evaluation (submitted to US EPA in July 2003) 

· 2002 Annual Report for the Massachusetts Inspection and Maintenance Program (submitted to US EPA in September 2003) 
· 2003 Annual Report for the Massachusetts Inspection and Maintenance Program (submitted to US EPA in July 2005)

· 2004 Contract Amendment, Program Improvements Related to Equipment Reliability and other Issues (June 1, 2004)

� In July 2001, Keating changed its name to Agbar Technologies, Inc. (due to a change in corporate ownership). In February 2005, the firm changed its name again to Applus Technologies, Inc.  This report refers to the contractor as “Applus” since it continues doing business under that name today.


� If a gasoline-fueled vehicle could not be given a transient test (e.g., vehicles with all-wheel drive and vehicles weighing more than 10,000 pounds), it was given a “two-speed idle or “TSI” test, which measures emissions while the engine is operating at 2500 revolutions per minute with the transmission in neutral, and while the vehicle is idling.


� Waivers are only provided if some repairs are made and certain other conditions are met.  In 2005, waivers were provided to only 326 vehicles or 0.16% of the vehicles that failed their initial emissions test


� Please see the 2003 Annual Report for the Massachusetts Inspection and Maintenance Program for a description of the study (http://www.vehicletest.state.ma.us/program-reports.html).


�  EPA approvals were issued as Federal Register notices on 9/27/99 (64 FR 51937), 11/30/00 (64 FR 66831), 11/15/00 (65 FR 68898), and 11/16/00 (65 FR 69254)..
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