




 
 
 
 
 
 

ENCLOSURE 1 
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ENCLOSURE 2 
 

State Implementation Plan Completeness Checklist 



STATE IMPLEMENTATION PLAN COMPLETENESS CHECKLIST 
 

Submittal of Supplement to Final Arizona State Implementation Plan Revision, Basic and 
Enhanced Vehicle Emissions Inspection/Maintenance Programs, December 2005  

 
September 2006 

 
 
1. SUBMITTAL LETTER FROM GOVERNOR/DESIGNEE 
  

See cover letter. 
  
2. EVIDENCE OF ADOPTION 
 
 See cover letter. 
 
3. STATE LEGAL AUTHORITY FOR ADOPTION/IMPLEMENTATION 
 

See Enclosure 1. 
 

4. COMPLETE COPY OF STATUTE/REGULATION/DOCUMENT 
 

See Enclosure 3. 
 

5. WRITTEN SUMMARY OF RULE/RULE CHANGE 
 
 Not applicable. 
 
6. RULE CHANGES INDICATED BY UNDERLINING AND CROSS-OUTS 
 
 Not applicable. 
  
7. EVIDENCE THAT ARIZONA ADMINISTRATIVE PROCEDURE ACT REQUIREMENTS 

WERE MET FOR RULE/PLAN 
 
 Not applicable. 
 
8. EVIDENCE OF PUBLIC HEARING PER 40 CFR 51.102 
 
 See Enclosure 3, Appendix C. 
  
9. PUBLIC COMMENTS AND AGENCY RESPONSE 
 
 See Enclosure 3, Appendix C. 
 
  



 
10. IDENTIFICATION OF POLLUTANTS REGULATED BY RULE/PLAN 
 
 Ozone, PM2.5, and Carbon Monoxide. 
  
11. IDENTIFICATION OF SOURCES/ATTAINMENT STATUS 
 
 See Final Arizona State Implementation Plan Revision, Basic and Enhanced Vehicle Emissions 

Inspection/Maintenance Programs, December 2005. 
  
12. RULE’S/PLAN’S EFFECT ON EMISSIONS 
 
 See Enclosure 3 and Final Arizona State Implementation Plan Revision, Basic and Enhanced 

Vehicle Emissions Inspection/Maintenance Programs, December 2005. 
 
13. DEMONSTRATION THAT NAAQS, PSD INCREMENTS AND RFP ARE PROTECTED 
 
 See Final Arizona State Implementation Plan Revision, Basic and Enhanced Vehicle Emissions 

Inspection/Maintenance Programs, December 2005. 
 
14. MODELING SUPPORT 
 
 See Enclosure 3 and Final Arizona State Implementation Plan Revision, Basic and Enhanced 

Vehicle Emissions Inspection/Maintenance Programs, December 2005. 
 
15. EVIDENCE THAT EMISSIONS LIMITATIONS ARE BASED ON CONTINUOUS 

 EMISSIONS REDUCTION TECHNOLOGY 
 
 Not applicable. 
 
16. IDENTIFICATION OF RULE SECTIONS CONTAINING EMISSION LIMITS, WORK 

PRACTICE STANDARDS, AND/OR RECORD KEEPING/REPORTING REQUIREMENTS 
 
 Not applicable. 
  
17. COMPLIANCE/ENFORCEMENT STRATEGIES 
 
 See Final Arizona State Implementation Plan Revision, Basic and Enhanced Vehicle Emissions 

Inspection/Maintenance Programs, December 2005. 
 
18. ECONOMIC AND TECHNICAL JUSTIFICATION FOR DEVIATION FROM EPA  

 POLICIES 
 
 No known deviation from EPA policy.  
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1.0  Introduction 
 
 The Arizona Department of Environmental Quality (ADEQ) submitted Final Arizona 
State Implementation Plan Revision, Basic and Enhanced Vehicle Emissions 
Inspection/Maintenance Programs, December 2005, to the U.S. Environmental Protection 
Agency (EPA) on December 23, 2005.  The State Implementation Plan (SIP) revision contained 
changes to Arizona’s basic and enhanced vehicle emissions inspection and maintenance or I/M 
programs to exempt qualifying collectible vehicles in the Phoenix and Tucson testing areas and 
motorcycles in the Tucson testing area. 
 
 EPA subsequently requested additional analysis to demonstrate that following 
implementation of the exemptions the Phoenix area program will continue to meet the enhanced 
program performance standard under 40 CFR 51.351.  This demonstration is not necessary for the 
Tucson area program.  EPA determined the demonstration necessary due to the area’s recent 
nonattainment designation for the 8-hour ozone National Ambient Air Quality Standards 
(NAAQS).  Additionally, because the enhanced I/M program is included as an emissions control 
measure in the Phoenix carbon monoxide maintenance plan and the basic I/M program is a 
control measure in the Tucson carbon monoxide maintenance plan, EPA requested retention of 
testing of exempted collectible vehicles and motorcycles as a contingency provision under Clean 
Air Act §175A(d) for the Phoenix and Tucson testing areas.1  The following sections contain the 
contingency provisions for the Phoenix and Tucson carbon monoxide areas and performance 
standard analysis for the Phoenix I/M testing area.   
 
 
2.0  Contingency Measure Provisions for the Phoenix and Tucson Carbon Monoxide 
Maintenance Areas 
 

Section 175A(d) of the Clean Air Act requires that revisions to SIPs for maintenance 
plans must contain contingency provisions to assure that any violation of the NAAQS will be 
promptly corrected (see Appendix A, Procedures for Processing Requests to Redesignate Areas 
to Attainment, John Calcagni, Director, Air Quality Management Division, EPA, memorandum 
dated September 4, 1992).  The contingency measure proposed for this SIP revision is as follows: 

 
 “Upon approval of the collectible vehicle and motorcycle exemptions as 
described in Final Arizona State Implementation Plan Revision, Basic and 
Enhanced Vehicle Emissions Inspection/Maintenance Programs, December 
2005, and in the event of a carbon monoxide NAAQS violation, ADEQ will 
request that the Arizona State Legislature reinstate emissions testing of the 
exempted vehicles and motorcycles.   

 
 For a violation of the carbon monoxide NAAQS in the Phoenix carbon 
monoxide maintenance area, ADEQ will notify the Legislature by October 
following the violation and request that, during the General Session in January, 
the Legislature enact new legislation to reinstate emissions testing of collectible 

                                                 
1 See Carbon Monoxide Redesignation Request and Maintenance Plan for the Maricopa County 
Nonattainment Area, Maricopa Association of Governments, May 2003; and 1996 Carbon Monoxide 
Limited Maintenance Plan for the Tucson Air Planning Area (as updated August, 1997), Pima Association 
of Governments, June 26, 1996. 
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vehicles previously exempted under the December 2005 program revision in the 
Phoenix vehicle emissions testing area beginning January 1, the following year.   

 
 For a violation of the carbon monoxide NAAQS in the Tucson carbon 
monoxide maintenance area, ADEQ will notify the Legislature by October 
following the violation and request that, during the General Session in January, 
the Legislature enact new legislation to reinstate emissions testing of collectible 
vehicles and motorcycles previously exempted under the December 2005 
program revision in the Tucson vehicle emissions testing area beginning January 
1, the following year.”   

 
 
3.0  Vehicle Emissions I/M Performance Standard Analysis for the Phoenix Testing Area 
 
 An enhanced I/M program is implemented in the Phoenix metropolitan area.  The 
Phoenix testing area, called Area A, is located in parts of Maricopa and Pinal Counties.  The 
Maricopa Association of Governments (MAG) performed an analysis to demonstrate that the 
Phoenix area program meets the enhanced I/M performance standard as defined in 40 CFR 
51.351.  The emission reduction benefits associated with the Area A I/M program are required to 
meet or exceed the benefits associated with EPA’s performance standard.  As illustrated in the 
following table MAG’s analysis demonstrates that the Phoenix area program, with exemptions 
fully implemented, exceeds the required alternate low enhanced I/M performance standard for the 
pollutants volatile organic compounds (VOC), nitrogen oxides (NOx), and carbon monoxide 
(CO) (see Appendix B, Comparison of Inspection and Maintenance (I/M) Emission Reduction 
Benefits in Area A with the EPA Enhanced I/M Performance Standard).   
 

Comparison of I/M Benefits with EPA Performance Standard (PS) Benefits in Area A 
2002 2008   

  VOC NOx CO VOC NOx CO 
I/M Benefits in Area A (grams per mile) 0.21 0.10 3.66 0.07 0.09 1.40 
I/M PS Benefits (grams per mile) 0.16 0.02 2.91 0.04 0.01 1.02 
Meet Performance Standard? Yes Yes Yes Yes Yes Yes 

 
 
4.0  Conclusion 
 
 The contingency commitment for the Phoenix and Tucson carbon monoxide areas helps 
ensure that any violation of the carbon monoxide NAAQS will be corrected.  The performance 
standard analysis for the Phoenix testing area demonstrates that the I/M program will continue to 
exceed the required performance standard for enhanced programs.  Exempting collectible 
vehicles and motorcycles as described in the December 2005 SIP revision will not interfere with 
continued maintenance of the NAAQS and, as demonstrated, will not interfere with maintenance 
of the carbon monoxide NAAQS in the Phoenix or Tucson area or interfere with attainment of the 
8-hour ozone NAAQS in the Phoenix area.  With this submittal, ADEQ requests that the changes 
to Arizona’s basic and enhanced vehicle emissions inspection and maintenance programs to 
exempt collectible vehicles from the Phoenix and Tucson area programs and motorcycles from 
the Tucson area program be approved as a component of Arizona’s SIP.   
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Comparison of Inspection and Maintenance (I/M) Emission Reduction Benefits  
in Area A with the EPA Enhanced I/M Performance Standard 

 
Summary 
 
The objective of this analysis is to demonstrate that the Inspection and Maintenance (I/M) 
program in place in parts of Maricopa and Pinal Counties (called Area A) meets the EPA 
enhanced I/M performance standard, as defined in 40 CFR Part 51.351.  This analysis is 
being conducted to support the revision to the State Implementation Plan that exempts 
collectible vehicles from I/M testing in Area A.   
 
In order to meet the EPA performance standard, the emission reduction benefits associated 
with the I/M program in Area A should be greater than the benefits associated with the EPA 
performance standard.  The emission reduction benefits for the Area A I/M program and the 
EPA performance standard were calculated by comparing emission factors in grams per mile 
with and without the I/M program.  The emission factors were calculated for the ozone 
precursors, volatile organic compounds (VOC) and nitrogen oxides (NOx), because portions 
of Maricopa and Pinal Counties, including Area A, are in a nonattainment area for eight-hour 
ozone.  Carbon monoxide (CO) emission benefits were also evaluated, because a portion of 
Maricopa County is also in a carbon monoxide maintenance area.   
 
The Maricopa County nonattainment area was reclassified to Serious for CO in 1996 and 
Serious for one-hour ozone in 1997.  An enhanced I/M program was subsequently 
implemented in Area A to meet requirements for serious nonattainment areas.  In April 2005, 
EPA redesignated the area to attainment for CO. On July 14, 2005, EPA redesignated the 
area to attainment for one-hour ozone.  The one-hour ozone standard was revoked on June 
15, 2005, and replaced by the new eight-hour ozone standard.  Under this new ozone 
standard, parts of Maricopa and Pinal Counties are classified as “Basic” under Part D, 
Subpart I, of the Clean Air Act. 
 
Because the area is no longer classified as Serious for carbon monoxide or ozone and 
satisfies other requirements of Part 51.351(g), the analysis performed here compares the I/M 
program in Area A in 2002 and 2008 with the Alternate Low Enhanced I/M Performance 
Standard.  The specifications for the Alternate Low Enhanced I/M Standard are described 
under Part 51.351(g). 
 
The year 2008 was chosen for the analysis, because it is the date that will be modeled to 
demonstrate attainment of the eight-hour ozone standard for this Basic nonattainment area.  
The NPRM for 40 CFR Part 51.351(g)(13), dated January 6, 2006, indicates that the first 
year for an eight-hour ozone analysis should be six years beyond the eight-hour ozone 
designation date.  Since this would be 2010, after the attainment date of 2008 for this area, a 
date six years prior to attainment has been substituted.  In addition, 2002 is the analysis year 
that was required in Part 51.351(g)(13) before the January 2006 revisions.   
 
Emission rates for VOC, NOx, and CO in grams per mile (gpm) were developed using 
MOBILE6.2 for the calendar years, 2002 and 2008.   Due to the passage of H.B. 2357 by the 
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Arizona Legislature in 2005, the 2008 emission rates with I/M were adjusted to remove 
collectible vehicles.  
 
The results, as given in Tables 1, 2, and 3, show that Area A I/M program benefits in 2002 
are 0.21 gpm for VOC, 0.10 gpm for NOx, and 3.66 gpm for CO, which are all higher than 
the performance standard benefits of 0.16 for VOC, 0.02 for NOx, and 2.91 for CO.  I/M 
program benefits in 2008 are higher than the performance standards, as well. The I/M and 
performance standard benefits are 0.07 vs. 0.04 gpm for VOC, 0.09 vs. 0.01 for NOx, and 
1.40 vs. 1.02 for CO, respectively.  Thus, I/M programs in place in Area A exceed the EPA 
alternate low enhanced I/M performance standard for 2002 and 2008. 
 
Methodology 
 
Emission factors for VOC, CO and NOx in grams per mile were derived by running EPA 
MOBILE6.2 for two scenarios, with the I/M program and without the I/M program.  In 
addition, emissions factors were derived for the EPA alternate low enhanced I/M 
performance standard.  The emission reduction benefits of the I/M program were compared 
with those of the performance standard for calendar years 2002 and 2008.  Reduction factors 
were applied to remove collectible vehicles from the fleet tested with I/M in 2008 to reflect 
the exemption of collectible vehicles from I/M testing by H.B 2357. 
 
Emission reduction benefits for the I/M program and performance standard were calculated 
as follows: 
 
I/M program benefit =  EF No IM  -  EF IM 
Performance standard (PS) benefit = EF No IM - EF PS  
  
Where EF No IM = Emission factor without I/M program in place, 
            EF IM  = Emission factor with I/M program in place 
 
To remove collectible vehicles in 2008, weighting factors were derived using 2003 daily 
VMT of 83 million miles for all vehicles and 18,788 miles for collectible vehicles in Area A 
and a ratio of emission factor for light duty vehicles to emission factor for all vehicles.  The 
2003 daily VMT for all vehicles was obtained by interpolating 2002 and 2008 daily VMTs 
estimated from MAG 2002 and 2008 network assignments while the 2003 daily VMT for 
collectible vehicles was obtained from the ADEQ, “Report on Potential Exemptions from 
Vehicle Emissions Testing for Motorcycles, Collectible Vehicles and Vehicles 25 Model 
Years Old and Older,” December 2004. 
 
The weighting factors for VOC, NOx and CO were calculated in the following equation: 
 
WF pollutant = 1 – R * (EF LDV / EF All) 
 
Where, 
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R =  ratio of collectible vehicle VMT to all vehicle VMT =  18,788 miles / 83,000,000 miles      
= 0.0002, 
EF LDV =  2008 emission factor with I/M for light duty vehicles, 
EF All  =   2008 emission factor with I/M for all vehicles. 
 
Therefore, 
 
WF VOC = 1 -  0.0002 *  (0.838 gpm / 0.820 gpm) = 0.9998, 
WF NOx = 1 – 0.0002 * (0.653 gpm / 1.441 gpm) = 0.9998, 
WF CO = 1 – 0.0002 *  (7.223 gpm / 6.847 gpm ) = 0.9999. 
 
The weighting factors were applied to the 2008 I/M emission factors to obtain emission 
factors that excluded collectible vehicles. 
 
Noncollectible fleet VOC emission factors with I/M in 2008 = WF VOC x EF VOC = 0.9998 * 
0.820 gpm = 0.820 gpm, 
Noncollectible fleet NOx emission factors with I/M in 2008 = WF NOx x EF NOx = 0.9998 * 
1.441 gpm = 1.441 gpm, 
Noncollectible fleet CO emission factors with I/M in 2008 = WF CO x EF CO = 0.9999 * 
6.847 gpm = 6.846 gpm. 
 
In running MOBILE6.2 for emission factors, the I/M program set-ups for the latest MAG 
conformity analysis were used. Inputs for MOBILE6.2 scenario section parameters such as 
the minimum/maximum temperatures, fuel RVP, and characteristics of the fuels were based 
on the data provided in the ADEQ, “Report on Potential Exemptions from Vehicle Emissions 
Testing for Motorcycles, Collectible Vehicles and Vehicles 25 Model Years Old and Older,” 
December 2004. 
 
The 2002 and 2008 MOBILE6.2 input files, including I/M programs, are provided in 
Appendix 1a and 4a, respectively.  Since MOBILE6.2 does not estimate credits for the 
IM147 that is in place in Area A, IM240 was used with the IM147 cutpoints that were 
provided by ADEQ (Memo from Peter Hyde, “Cutpoints for IM147 for MOBILE6”, May 28, 
2001). The 2002 and 2008 IM147 cutpoints are presented in Appendix 7a and 7b, 
respectively. 
 
The I/M and anti-tampering (ATP) criteria promulgated in 40 CFR Part 51 Subpart S for the 
“Alternate low enhanced I/M performance standard” were employed to set up MOBILE6 I/M 
inputs for the performance standard benefit estimation. The specifications for the 
performance standard represent one I/M and two ATP programs: 
 
I/M: 

1) Centralized, annual, idle exhaust test I/M program starting in 1983, 
2) Testing of 1968 and newer vehicles 
3) Covering light duty vehicles and light duty trucks rated up to 8,500 lbs GVWR, 
4) Stringency 20%, 
5) Waiver rate 3%, 
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6) Compliance rate 96%. 
 

ATP1: 
1) Visual inspection of the Positive Crankcase Ventilation (PCV) valve 
2) Inspection of 1968 through 1971 model year vehicles, 
3) Covering light duty vehicles and light duty trucks rated up to 8,500 lbs GVWR, 
4) Compliance rate 96%. 

 
ATP2: 

1) Visual inspection of the Exhaust Gas Recirculation (EGR) valve, 
2) Inspection of 1972 and newer model year vehicles, 
3) Covering light duty vehicles and light duty trucks rated up to 8,500 lbs GVWR, 
4) Compliance rate 96%. 

  
Appendix 2a and 5a provide the MOBILE6.2 input set-ups for the I/M and ATP1 and ATP2 
programs for the performance standard. 
 
It should be noted that the temperatures used in generating emission factors with 
MOBILE6.2 represent summer conditions.  This is appropriate for VOC and NOx, but would 
not be appropriate for estimating the highest concentrations of CO, which typically occur in 
the winter.  Since the focus of this analysis is eight-hour ozone, the summer temperatures 
have been used for all three pollutants. 
 
Results 
 
MOBILE6.2 emissions factors in grams per mile for the I/M and No-I/M scenarios for Area 
A are shown in Table 1. Table 2 provides the emission factors for the performance standard 
and No-I/M.  In Table 3, the I/M emission reduction benefits in Area A for VOC, NOx, and 
CO were calculated by subtracting I/M emission factors from the No-I/M emission factors, 
while the emission reduction benefits of the performance standard were estimated by 
subtracting emission factors for the performance standard from those for the No-I/M 
scenario.  All of the emission reduction benefits were calculated in grams per mile.  Table 3 
indicates that the I/M emission reduction benefits are higher than the emission reduction 
benefits of the performance standard for all three pollutants. It can therefore be concluded 
that the I/M program in place in Area A in 2002 and 2008 exceeds the EPA alternative low 
enhanced I/M performance standard. 
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Table 1.  I/M Benefit Estimates in Area A  
        
  2002 20081  
  VOC NOx CO VOC NOx CO  
I/M (gpm)2 1.349 2.481 11.337 0.820 1.441 6.846  
No-I/M (gpm) 1.559 2.578 14.998 0.889 1.529 8.245  
Note:         
1.  Weighting factors, 0.9998 for VOC and NOx and 0.9999 for CO, are applied to I/M emission factors to remove  
     collectible vehicles.        
2. AZ IM147 cutpoints were used for IM240 (ADEQ Memo, Cutpoints for IM147 for MOBILE6, Dated May 28, 2001).  
        
Table 2. Alternate Low Enhanced I/M Performance Standard Benefits in Area A  
        
  2002 2008  
  VOC NOx CO VOC NOx CO  
I/M Performance Standard (gpm) 1.396 2.555 12.084 0.848 1.523 7.222  
No-I/M  (gpm) 1.559 2.578 14.998 0.889 1.529 8.245  
        
Table 3. Comparison of I/M Benefits with EPA Performance Standard Benefits in Area A 
        
  2002 2008  
  VOC NOx CO VOC NOx CO  
I/M Benefits in Area A (gpm) 0.21 0.10 3.66 0.07 0.09 1.40  
I/M Performance Standard Benefits (gpm) 0.16 0.02 2.91 0.04 0.01 1.02  
Meet Performance Standard? Yes Yes Yes Yes Yes Yes  
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Appendix 1a  --  2002 Input File with IM 
 
MOBILE6 INPUT FILE : 
POLLUTANTS         : HC CO NOX 
DATABASE OUTPUT    : 
WITH FIELDNAMES    : 
DAILY OUTPUT       : 
 
RUN DATA 
I/M PROGRAM        : 1 1977 2050 1 T/O LOADED/IDLE 
I/M MODEL YEARS    : 1 1967 2050  
I/M VEHICLES       : 1 11111 22222222 2 
I/M STRINGENCY     : 1 28.0 
I/M COMPLIANCE     : 1 97.0 
I/M WAIVER RATES   : 1 1.3 1.0 
I/M GRACE PERIOD   : 1 5 
I/M PROGRAM        : 2 1977 2050 2 T/O IM240 
I/M MODEL YEARS    : 2 1981 1995  
I/M VEHICLES       : 2 22222 11111111 1 
I/M STRINGENCY     : 2 28.0 
I/M COMPLIANCE     : 2 97.0 
I/M WAIVER RATES   : 2 1.3 1.0 
I/M GRACE PERIOD   : 2 5 
I/M CUTPOINTS      : 2 azcut02.d 
I/M PROGRAM        : 3 1977 2050 1 T/O LOADED/IDLE 
I/M MODEL YEARS    : 3 1967 1980  
I/M VEHICLES       : 3 22222 11111111 1 
I/M STRINGENCY     : 3 28.0 
I/M COMPLIANCE     : 3 97.0 
I/M WAIVER RATES   : 3 1.3 1.0 
I/M PROGRAM        : 4 2001 2050 2 T/O OBD I/M 
I/M MODEL YEARS    : 4 1996 2050 
I/M VEHICLES       : 4 22222 11111111 1 
I/M STRINGENCY     : 4 28.0 
I/M COMPLIANCE     : 4 97.0 
I/M WAIVER RATES   : 4 1.3 1.0 
I/M GRACE PERIOD   : 4 5 
I/M PROGRAM        : 5 2001 2050 2 T/O EVAP OBD & GC 
I/M MODEL YEARS    : 5 1996 2050 
I/M VEHICLES       : 5 22222 11111111 1 
I/M STRINGENCY     : 5 28.0 
I/M COMPLIANCE     : 5 97.0 
I/M WAIVER RATES   : 5 1.3 1.0 
I/M GRACE PERIOD   : 5 5 
 
ANTI-TAMP PROG     : 
87 75 80 22222 22222222 2 11 097. 22111222 
ANTI-TAMP PROG     : 
87 81 95 11111 22222222 2 11 097. 22111222 
 
REG DIST           : 02Reg02.D 
 
SCENARIO RECORD    : SUMMER EMISSION IN AREA A WITH IM 2002 
CALENDAR YEAR      : 2002 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
MIN/MAX TEMP       : 75.5 102.5 
FUEL RVP           : 7.0 
FUEL PROGRAM       : 4 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
  80.0   80.0   80.0   80.0   80.0   30.0   30.0   30.0 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
SULFUR CONTENT     : 30.0 
OXYGENATED FUELS   : 1.000 0.000 0.020 0.000 1 
 
END OF RUN 
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Appendix 1b  --  2002 Output File with IM 
 
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* SUMMER EMISSION IN AREA A WITH IM 2002                                                                        
* File 1, Run 1, Scenario 1.                                                       
* # # # # # # # # # # # # # # # # # # # # # # # # # 
  M616 Comment: 
               User has supplied post-1999 sulfur levels. 
 
          User supplied gasoline sulfur content =  30.0 ppm. 
 
*** I/M credits for Tech1&2 vehicles were read from the following external 
    data file: TECH12.D                                                                         
  M 48 Warning: 
              there are no sales for vehicle class HDGV8b   
 
                    Calendar Year:  2002 
                            Month:  July 
                         Altitude:  Low  
              Minimum Temperature:  75.5 (F) 
              Maximum Temperature: 102.5 (F) 
                Absolute Humidity:   75. grains/lb 
                 Nominal Fuel RVP:   7.0 psi 
                    Weathered RVP:   6.4 psi 
              Fuel Sulfur Content:   30. ppm 
 
              Exhaust I/M Program:  Yes  
                 Evap I/M Program:  Yes  
                      ATP Program:  Yes  
                 Reformulated Gas:  No 
 
   Ether Blend Market Share: 1.000       Alcohol Blend Market Share: 0.000 
   Ether Blend Oxygen Content: 0.020     Alcohol Blend Oxygen Content: 0.000 
                                          Alcohol Blend RVP Waiver: No   
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All Veh 
               GVWR:               <6000     >6000     (All) 
                        ------    ------    ------    ------    ------    ------    ------    ------    ------    ------ 
   VMT Distribution:    0.4539    0.2993    0.1119              0.0357    0.0007    0.0018    0.0915    0.0051    1.0000 
  ---------------------------------------------------------------------------------------------------------------------- 
 Composite Emission Factors (g/mi): 
     Composite VOC :      1.230     1.470     1.896     1.586     1.791    0.782     0.972     0.597      3.57     1.349 
     Composite CO  :     10.27     13.28     16.08     14.04     14.57     1.788     1.692     3.040     19.04    11.337 
     Composite NOX :      0.919     1.094     1.397     1.176     4.705    1.572     1.654    15.318      1.13     2.481 
  ----------------------------------------------------------------------------------------------------------------------
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Appendix 2a  --  2002 Input File with the EPA Performance Standard 
 
MOBILE6 INPUT FILE : 
POLLUTANTS         : HC CO NOX 
DATABASE OUTPUT    : 
WITH FIELDNAMES    : 
DAILY OUTPUT       : 
 
RUN DATA 
I/M PROGRAM        : 1 1983 2050 1 T/O IDLE 
I/M MODEL YEARS    : 1 1968 2050  
I/M VEHICLES       : 1 22222 11111111 1 
I/M STRINGENCY     : 1 20.0 
I/M COMPLIANCE     : 1 96.0 
I/M WAIVER RATES   : 1 3.0 3.0 
 
ANTI-TAMP PROG     : 
83 68 71 22222 11111111 1 11 096. 11111121 
ANTI-TAMP PROG     : 
83 72 50 22222 11111111 1 11 096. 11112111 
 
REG DIST           : 02Reg02.D 
 
SCENARIO RECORD    : SUMMER EMISSION IN AREA A WITH PS 2002 
CALENDAR YEAR      : 2002 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
MIN/MAX TEMP       : 75.5 102.5 
FUEL RVP           : 7.0 
FUEL PROGRAM       : 4 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
  80.0   80.0   80.0   80.0   80.0   30.0   30.0   30.0 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
SULFUR CONTENT     : 30.0 
OXYGENATED FUELS   : 1.000 0.000 0.020 0.000 1 
 
END OF RUN 
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Appendix 2b  --  2002 Output File with the EPA Performance Standard 
 
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* SUMMER EMISSION IN AREA A WITH EPA PS 2002                                                                        
* File 1, Run 1, Scenario 1.                                                       
* # # # # # # # # # # # # # # # # # # # # # # # # # 
  M616 Comment: 
               User has supplied post-1999 sulfur levels. 
 
          User supplied gasoline sulfur content =  30.0 ppm. 
 
*** I/M credits for Tech1&2 vehicles were read from the following external 
    data file: TECH12.D                                                                         
  M 48 Warning: 
              there are no sales for vehicle class HDGV8b   
 
                    Calendar Year:  2002 
                            Month:  July 
                         Altitude:  Low  
              Minimum Temperature:  75.5 (F) 
              Maximum Temperature: 102.5 (F) 
                Absolute Humidity:   75. grains/lb 
                 Nominal Fuel RVP:   7.0 psi 
                    Weathered RVP:   6.4 psi 
              Fuel Sulfur Content:   30. ppm 
 
              Exhaust I/M Program:  Yes  
                 Evap I/M Program:  No   
                      ATP Program:  Yes  
                 Reformulated Gas:  No 
 
   Ether Blend Market Share: 1.000       Alcohol Blend Market Share: 0.000 
   Ether Blend Oxygen Content: 0.020     Alcohol Blend Oxygen Content: 0.000 
                                          Alcohol Blend RVP Waiver: No   
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All Veh 
               GVWR:               <6000     >6000     (All) 
                        ------    ------    ------    ------    ------    ------    ------    ------    ------    ------ 
   VMT Distribution:    0.4539    0.2993    0.1119              0.0357    0.0007    0.0018    0.0915    0.0051    1.0000 
  ---------------------------------------------------------------------------------------------------------------------- 
 Composite Emission Factors (g/mi): 
     Composite VOC :      1.271     1.530     1.953     1.645     1.879    0.782     0.972     0.597      3.57     1.396 
     Composite CO  :     10.97     14.09     17.05     14.90     16.74     1.788     1.692     3.040     19.04    12.084 
     Composite NOX :      1.010     1.173     1.467     1.253     4.760    1.572     1.654    15.318      1.13     2.555 
  ---------------------------------------------------------------------------------------------------------------------- 
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Appendix 3a  --  2002 Input File without IM 
 
MOBILE6 INPUT FILE : 
POLLUTANTS         : HC CO NOX 
DATABASE OUTPUT    : 
WITH FIELDNAMES    : 
DAILY OUTPUT       : 
 
RUN DATA 
 
REG DIST           : 02Reg02.D 
 
SCENARIO RECORD    : SUMMER EMISSION IN AREA A W/O IM 2002 
CALENDAR YEAR      : 2002 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
MIN/MAX TEMP       : 75.5 102.5 
FUEL RVP           : 7.0 
FUEL PROGRAM       : 4 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
  80.0   80.0   80.0   80.0   80.0   30.0   30.0   30.0 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
SULFUR CONTENT     : 30.0 
OXYGENATED FUELS   : 1.000 0.000 0.020 0.000 1 
 
END OF RUN 
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Appendix 3b  --  2002 Output File without IM 
 
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* SUMMER EMISSION IN AREA A W/O IM 2002                                                                        
* File 1, Run 1, Scenario 1.                                                       
* # # # # # # # # # # # # # # # # # # # # # # # # # 
  M616 Comment: 
               User has supplied post-1999 sulfur levels. 
 
          User supplied gasoline sulfur content =  30.0 ppm. 
 
*** I/M credits for Tech1&2 vehicles were read from the following external 
    data file: TECH12.D                                                                         
  M 48 Warning: 
              there are no sales for vehicle class HDGV8b   
 
                    Calendar Year:  2002 
                            Month:  July 
                         Altitude:  Low  
              Minimum Temperature:  75.5 (F) 
              Maximum Temperature: 102.5 (F) 
                Absolute Humidity:   75. grains/lb 
                 Nominal Fuel RVP:   7.0 psi 
                    Weathered RVP:   6.4 psi 
              Fuel Sulfur Content:   30. ppm 
 
              Exhaust I/M Program:  Yes  
                 Evap I/M Program:  Yes  
                      ATP Program:  Yes  
                 Reformulated Gas:  No 
 
   Ether Blend Market Share: 1.000       Alcohol Blend Market Share: 0.000 
   Ether Blend Oxygen Content: 0.020     Alcohol Blend Oxygen Content: 0.000 
                                          Alcohol Blend RVP Waiver: No   
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All Veh 
               GVWR:               <6000     >6000     (All) 
                        ------    ------    ------    ------    ------    ------    ------    ------    ------    ------ 
   VMT Distribution:    0.4539    0.2993    0.1119              0.0357    0.0007    0.0018    0.0915    0.0051    1.0000 
  ---------------------------------------------------------------------------------------------------------------------- 
 Composite Emission Factors (g/mi): 
     Composite VOC :      1.230     1.470     1.896     1.586     1.791    0.782     0.972     0.597      3.57     1.349 
     Composite CO  :     10.27     13.28     16.08     14.04     14.57     1.788     1.692     3.040     19.04    11.337 
     Composite NOX :      0.919     1.094     1.397     1.176     4.705    1.572     1.654    15.318      1.13     2.481 
  ---------------------------------------------------------------------------------------------------------------------- 
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Appendix 4a  --  2008 Input File with IM 
MOBILE6 INPUT FILE : 
POLLUTANTS         : HC CO NOX 
DATABASE OUTPUT    : 
WITH FIELDNAMES    : 
DAILY OUTPUT       : 
 
RUN DATA 
I/M PROGRAM        : 1 1977 2050 1 T/O LOADED/IDLE 
I/M MODEL YEARS    : 1 1967 2050  
I/M VEHICLES       : 1 11111 22222222 2 
I/M STRINGENCY     : 1 28.0 
I/M COMPLIANCE     : 1 97.0 
I/M WAIVER RATES   : 1 1.3 1.0 
I/M GRACE PERIOD   : 1 5 
I/M PROGRAM        : 2 1977 2050 2 T/O IM240 
I/M MODEL YEARS    : 2 1981 1995  
I/M VEHICLES       : 2 22222 11111111 1 
I/M STRINGENCY     : 2 28.0 
I/M COMPLIANCE     : 2 97.0 
I/M WAIVER RATES   : 2 1.3 1.0 
I/M GRACE PERIOD   : 2 5 
I/M CUTPOINTS      : 2 azcut08.d 
I/M PROGRAM        : 3 1977 2050 1 T/O LOADED/IDLE 
I/M MODEL YEARS    : 3 1967 1980  
I/M VEHICLES       : 3 22222 11111111 1 
I/M STRINGENCY     : 3 28.0 
I/M COMPLIANCE     : 3 97.0 
I/M WAIVER RATES   : 3 1.3 1.0 
I/M PROGRAM        : 4 2001 2050 2 T/O OBD I/M 
I/M MODEL YEARS    : 4 1996 2050 
I/M VEHICLES       : 4 22222 11111111 1 
I/M STRINGENCY     : 4 28.0 
I/M COMPLIANCE     : 4 97.0 
I/M WAIVER RATES   : 4 1.3 1.0 
I/M GRACE PERIOD   : 4 5 
I/M PROGRAM        : 5 2001 2050 2 T/O EVAP OBD & GC 
I/M MODEL YEARS    : 5 1996 2050 
I/M VEHICLES       : 5 22222 11111111 1 
I/M STRINGENCY     : 5 28.0 
I/M COMPLIANCE     : 5 97.0 
I/M WAIVER RATES   : 5 1.3 1.0 
I/M GRACE PERIOD   : 5 5 
 
ANTI-TAMP PROG     : 
87 75 80 22222 22222222 2 11 097. 22111222 
ANTI-TAMP PROG     : 
87 81 95 11111 22222222 2 11 097. 22111222 
 
REG DIST           : 02Reg08.D 
 
SCENARIO RECORD    : SUMMER EMISSION IN AREA A WITH IM 2008 
CALENDAR YEAR      : 2008 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
MIN/MAX TEMP       : 75.5 102.5 
FUEL RVP           : 7.0 
FUEL PROGRAM       : 4 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
  80.0   80.0   80.0   80.0   80.0   30.0   30.0   30.0 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
SULFUR CONTENT     : 30.0 
OXYGENATED FUELS   : 1.000 0.000 0.020 0.000 1 
 
END OF RUN 
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Appendix 4b  --  2008 Output File with IM 
 
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* SUMMER EMISSION IN AREA A WITH IM 2008                                                                        
* File 1, Run 1, Scenario 1.                                                       
* # # # # # # # # # # # # # # # # # # # # # # # # # 
  M616 Comment: 
               User has supplied post-1999 sulfur levels. 
 
          User supplied gasoline sulfur content =  30.0 ppm. 
 
*** I/M credits for Tech1&2 vehicles were read from the following external 
    data file: TECH12.D                                                                         
  M 48 Warning: 
              there are no sales for vehicle class HDGV8b   
 
                    Calendar Year:  2008 
                            Month:  July 
                         Altitude:  Low  
              Minimum Temperature:  75.5 (F) 
              Maximum Temperature: 102.5 (F) 
                Absolute Humidity:   75. grains/lb 
                 Nominal Fuel RVP:   7.0 psi 
                    Weathered RVP:   6.4 psi 
              Fuel Sulfur Content:   30. ppm 
 
              Exhaust I/M Program:  Yes  
                 Evap I/M Program:  Yes  
                      ATP Program:  Yes  
                 Reformulated Gas:  No 
 
   Ether Blend Market Share: 1.000       Alcohol Blend Market Share: 0.000 
   Ether Blend Oxygen Content: 0.020     Alcohol Blend Oxygen Content: 0.000 
                                          Alcohol Blend RVP Waiver: No   
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All Veh 
               GVWR:               <6000     >6000     (All) 
                        ------    ------    ------    ------    ------    ------    ------    ------    ------    ------ 
   VMT Distribution:    0.3707    0.3591    0.1341              0.0358    0.0004    0.0020    0.0931    0.0047    1.0000 
  ---------------------------------------------------------------------------------------------------------------------- 
 Composite Emission Factors (g/mi): 
     Composite VOC :      0.737     0.854     1.077     0.914     1.116    0.378     0.504     0.416      3.35     0.820 
     Composite CO  :      6.04      7.65      9.35      8.11      8.87     1.207     0.858     2.115     18.81     6.847 
     Composite NOX :      0.513     0.670     0.997     0.759     2.932    0.818     0.878     8.208      1.14     1.441 
  ---------------------------------------------------------------------------------------------------------------------- 
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Appendix 5a  --  2008 Input File with the EPA Performance Standard 
 
MOBILE6 INPUT FILE : 
POLLUTANTS         : HC CO NOX 
DATABASE OUTPUT    : 
WITH FIELDNAMES    : 
DAILY OUTPUT       : 
 
RUN DATA 
I/M PROGRAM        : 1 1983 2050 1 T/O IDLE 
I/M MODEL YEARS    : 1 1968 2050  
I/M VEHICLES       : 1 22222 11111111 1 
I/M STRINGENCY     : 1 20.0 
I/M COMPLIANCE     : 1 96.0 
I/M WAIVER RATES   : 1 3.0 3.0 
ANTI-TAMP PROG     : 
83 68 71 22222 11111111 1 11 096. 11111121 
ANTI-TAMP PROG     : 
83 72 50 22222 11111111 1 11 096. 11112111 
 
REG DIST           : 02Reg08.D 
SCENARIO RECORD    : SUMMER EMISSION IN AREA A WITH PS 2008 
CALENDAR YEAR      : 2008 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
MIN/MAX TEMP       : 75.5 102.5 
FUEL RVP           : 7.0 
FUEL PROGRAM       : 4 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
  80.0   80.0   80.0   80.0   80.0   30.0   30.0   30.0 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
SULFUR CONTENT     : 30.0 
OXYGENATED FUELS   : 1.000 0.000 0.020 0.000 1 
 
END OF RUN 
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Appendix 5b  --  2008 Output File with the EPA Performance Standard 
 
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* SUMMER EMISSION IN AREA A WITH PS 2008                                                                        
* File 1, Run 1, Scenario 1.                                                       
* # # # # # # # # # # # # # # # # # # # # # # # # # 
  M616 Comment: 
               User has supplied post-1999 sulfur levels. 
 
          User supplied gasoline sulfur content =  30.0 ppm. 
 
*** I/M credits for Tech1&2 vehicles were read from the following external 
    data file: TECH12.D                                                                         
  M 48 Warning: 
              there are no sales for vehicle class HDGV8b   
 
                    Calendar Year:  2008 
                            Month:  July 
                         Altitude:  Low  
              Minimum Temperature:  75.5 (F) 
              Maximum Temperature: 102.5 (F) 
                Absolute Humidity:   75. grains/lb 
                 Nominal Fuel RVP:   7.0 psi 
                    Weathered RVP:   6.4 psi 
              Fuel Sulfur Content:   30. ppm 
 
              Exhaust I/M Program:  Yes  
                 Evap I/M Program:  No   
                      ATP Program:  Yes  
                 Reformulated Gas:  No 
 
   Ether Blend Market Share: 1.000       Alcohol Blend Market Share: 0.000 
   Ether Blend Oxygen Content: 0.020     Alcohol Blend Oxygen Content: 0.000 
                                          Alcohol Blend RVP Waiver: No   
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All Veh 
               GVWR:               <6000     >6000     (All) 
                        ------    ------    ------    ------    ------    ------    ------    ------    ------    ------ 
   VMT Distribution:    0.3707    0.3591    0.1341              0.0358    0.0004    0.0020    0.0931    0.0047    1.0000 
  ---------------------------------------------------------------------------------------------------------------------- 
 Composite Emission Factors (g/mi): 
     Composite VOC :      0.768     0.884     1.107     0.945     1.161    0.378     0.504     0.416      3.35     0.848 
     Composite CO  :      6.45      8.03      9.73      8.49      9.89     1.207     0.858     2.115     18.81     7.222 
     Composite NOX :      0.603     0.765     1.100     0.856     2.954    0.818     0.878     8.208      1.14     1.523 
  ---------------------------------------------------------------------------------------------------------------------- 
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Appendix 6a  --  2008 Input File without IM 
 
MOBILE6 INPUT FILE : 
POLLUTANTS         : HC CO NOX 
DATABASE OUTPUT    : 
WITH FIELDNAMES    : 
DAILY OUTPUT       : 
 
RUN DATA 
 
REG DIST           : 02Reg08.D 
 
SCENARIO RECORD    : SUMMER EMISSION IN AREA A W/O IM 2008 
CALENDAR YEAR      : 2008 
EVALUATION MONTH   : 7 
ALTITUDE           : 1 
MIN/MAX TEMP       : 75.5 102.5 
FUEL RVP           : 7.0 
FUEL PROGRAM       : 4 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
  80.0   80.0   80.0   80.0   80.0   30.0   30.0   30.0 
  30.0   30.0   30.0   30.0   30.0   30.0   30.0   30.0 
SULFUR CONTENT     : 30.0 
OXYGENATED FUELS   : 1.000 0.000 0.020 0.000 1 
 
END OF RUN 
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Appendix 6b  --  2008 Output File without IM 
 
* # # # # # # # # # # # # # # # # # # # # # # # # # 
* SUMMER EMISSION IN AREA A W/O IM 2008                                                                        
* File 1, Run 1, Scenario 1.                                                       
* # # # # # # # # # # # # # # # # # # # # # # # # # 
  M616 Comment: 
               User has supplied post-1999 sulfur levels. 
 
          User supplied gasoline sulfur content =  30.0 ppm. 
 
  M 48 Warning: 
              there are no sales for vehicle class HDGV8b   
 
                    Calendar Year:  2008 
                            Month:  July 
                         Altitude:  Low  
              Minimum Temperature:  75.5 (F) 
              Maximum Temperature: 102.5 (F) 
                Absolute Humidity:   75. grains/lb 
                 Nominal Fuel RVP:   7.0 psi 
                    Weathered RVP:   6.4 psi 
              Fuel Sulfur Content:   30. ppm 
 
              Exhaust I/M Program:  No   
                 Evap I/M Program:  No   
                      ATP Program:  No   
                 Reformulated Gas:  No 
 
   Ether Blend Market Share: 1.000       Alcohol Blend Market Share: 0.000 
   Ether Blend Oxygen Content: 0.020     Alcohol Blend Oxygen Content: 0.000 
                                          Alcohol Blend RVP Waiver: No   
 
       Vehicle Type:      LDGV    LDGT12    LDGT34      LDGT      HDGV      LDDV      LDDT      HDDV        MC   All Veh 
               GVWR:               <6000     >6000     (All) 
                        ------    ------    ------    ------    ------    ------    ------    ------    ------    ------ 
   VMT Distribution:    0.3707    0.3591    0.1341              0.0358    0.0004    0.0020    0.0931    0.0047    1.0000 
  ---------------------------------------------------------------------------------------------------------------------- 
 Composite Emission Factors (g/mi): 
     Composite VOC :      0.823     0.945     1.177     1.008     1.161    0.378     0.504     0.416      3.35     0.899 
     Composite CO  :      7.57      9.24     11.03      9.73      9.89     1.207     0.858     2.115     18.81     8.245 
     Composite NOX :      0.609     0.772     1.108     0.863     2.954    0.818     0.878     8.208      1.14     1.529 
  ---------------------------------------------------------------------------------------------------------------------- 
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Appendix 7a  --  2002 IM Cutpoints 
 
* External data file AZCUT02.D (IM147 CUTPOINTS, Composite for 2002) 
I/M CUTPOINTS 
* Block 1 (LDGV, LDGT1) 
  0.800   0.800   0.800   0.800   0.800   0.800   0.800   0.800   0.800   1.000 
  1.000   1.000   1.000   1.600   1.600   1.600   1.600   2.400   2.400   2.400 
  3.000   3.000   3.000   3.000   3.000 
 12.000  12.000  12.000  12.000  12.000  12.000  12.000  12.000  12.000  12.000 
 12.000  12.000  12.000  15.000  15.000  15.000  15.000  20.000  20.000  20.000 
 25.000  25.000  25.000  25.000  25.000 
  2.000   2.000   2.000   2.000   2.000   2.000   2.000   2.000   2.000   2.500 
  2.500   2.500   2.500   2.500   2.500   2.500   2.500   3.500   3.500   3.500 
  3.500   3.500   3.500   3.500   3.500 
* Block 2 (LDGT2, LDGT3) 
  1.600   1.600   1.600   1.600   1.600   1.600   1.600   1.600   1.600   2.000 
  2.000   2.000   2.000   3.000   3.000   3.000   3.000   4.000   4.000   4.000 
  4.000   4.000   4.000   4.000   4.000 
 20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000 
 20.000  20.000  20.000  25.000  25.000  25.000  25.000  40.000  40.000  40.000 
 40.000  40.000  40.000  40.000  40.000 
  3.000   3.000   3.000   3.000   3.000   3.000   3.000   3.000   3.000   4.000 
  4.000   4.000   4.000   4.500   4.500   4.500   5.500   5.500   5.500   5.500 
  5.500   5.500   5.500   5.500   5.500 
* Block 3 (LDGT4) 
  2.400   2.400   2.400   2.400   2.400   2.400   2.400   2.400   2.400   3.000 
  3.000   3.000   3.000   3.000   3.000   4.000   4.000   4.400   4.400   4.400 
  4.400   4.400   4.400   4.400   4.400 
 25.000  25.000  25.000  25.000  25.000  25.000  25.000  25.000  25.000  25.000 
 25.000  25.000  25.000  25.000  25.000  40.000  40.000  40.000  40.000  40.000 
 40.000  40.000  40.000  40.000  40.000 
  4.000   4.000   4.000   4.000   4.000   4.000   4.000   4.000   4.000   5.000 
  5.000   5.000   5.000   5.500   5.500   5.500   5.500   7.000   7.000   7.000 
  7.000   7.000   7.000   7.000   7.000 
* Block 4 (HDGV) 
  1.200   1.200   1.200   1.200   1.200   1.200   1.200   1.200   1.200   1.200 
  1.200   1.200   1.200   1.200   1.200   1.200   1.200   1.200   1.200   1.200 
  1.200   1.200   1.200   1.200   1.200 
 20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000 
 20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000 
 20.000  20.000  20.000  20.000  20.000 
  3.000   3.000   3.000   3.000   3.000   3.000   3.000   3.000   3.000   3.000 
  3.000   3.000   3.000   3.000   3.000   3.000   3.000   3.000   3.000   3.000 
  3.000   3.000   3.000   3.000   3.000 
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Appendix 7b  --  2008 IM Cutpoints 
* External data file AZCUT08.D (IM147 CUTPOINTS, COMPOSITE for 2008) 
* 
I/M CUTPOINTS 
* Block 1 (LDGV, LDGT1) 
  0.800   0.800   0.800   0.800   0.800   0.800   0.800   0.800   0.800   0.800    
  0.800   0.800   0.800   0.800   0.800   1.000   1.000   1.000   1.000   1.600 
  1.600   1.600   1.600   2.400   2.400    
 12.000  12.000  12.000  12.000  12.000  12.000  12.000  12.000  12.000  12.000 
 12.000  12.000  12.000  12.000  12.000  12.000  12.000  12.000  12.000  15.000 
 15.000  15.000  15.000  20.000  20.000   
  2.000   2.000   2.000   2.000   2.000   2.000   2.000   2.000   2.000   2.000 
  2.000   2.000   2.000   2.000   2.000   2.500   2.500   2.500   2.500   2.500 
  2.500   2.500   2.500   3.500   3.500 
* Block 2 (LDGT2, LDGT3) 
  1.600   1.600   1.600   1.600   1.600   1.600   1.600   1.600   1.600   1.600 
  1.600   1.600   1.600   1.600   1.600   2.000   2.000   2.000   2.000   3.000 
  3.000   3.000   3.000   4.000   4.000  
 20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000 
 20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000  25.000 
 25.000  25.000  25.000  40.000  40.000 
  3.000   3.000   3.000   3.000   3.000   3.000   3.000   3.000   3.000   3.000 
  3.000   3.000   3.000   3.000   3.000   4.000   4.000   4.000   4.000   4.500 
  4.500   4.500   5.500   5.500   5.500 
* Block 3 (LDGT4) 
  2.400   2.400   2.400   2.400   2.400   2.400   2.400   2.400   2.400   2.400 
  2.400   2.400   2.400   2.400   2.400   3.000   3.000   3.000   3.000   3.000 
  3.000   4.000   4.000   4.400   4.400 
 25.000  25.000  25.000  25.000  25.000  25.000  25.000  25.000  25.000  25.000 
 25.000  25.000  25.000  25.000  25.000  25.000  25.000  25.000  25.000  25.000 
 25.000  40.000  40.000  40.000  40.000 
  4.000   4.000   4.000   4.000   4.000   4.000   4.000   4.000   4.000   4.000 
  4.000   4.000   4.000   4.000   4.000   5.000   5.000   5.000   5.000   5.500 
  5.500   5.500   5.500   7.000   7.000    
* Block 4 (HDGV) 
  1.200   1.200   1.200   1.200   1.200   1.200   1.200   1.200   1.200   1.200 
  1.200   1.200   1.200   1.200   1.200   1.200   1.200   1.200   1.200   1.200 
  1.200   1.200   1.200   1.200   1.200 
 20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000 
 20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000  20.000 
 20.000  20.000  20.000  20.000  20.000 
  3.000   3.000   3.000   3.000   3.000   3.000   3.000   3.000   3.000   3.000 
  3.000   3.000   3.000   3.000   3.000   3.000   3.000   3.000   3.000   3.000 
  3.000   3.000   3.000   3.000   3.000 
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Appendix 8a  --  2002 Vehicle Registration 
 
REG DIST 
* LDV 
 1 0.0680 0.0960 0.0960 0.0850 0.0720 0.0690 0.0610 0.0640 0.0540 0.0480 
   0.0390 0.0370 0.0330 0.0310 0.0260 0.0220 0.0190 0.0160 0.0110 0.0070 
   0.0040 0.0040 0.0030 0.0040 0.0340            
* LDT1 
 2 0.0570 0.1060 0.0910 0.0730 0.0700 0.0760 0.0590 0.0610 0.0590 0.0420  
   0.0310 0.0280 0.0250 0.0290 0.0220 0.0190 0.0240 0.0170 0.0130 0.0080 
   0.0070 0.0070 0.0040 0.0070 0.0640 
* LDT2 
 3 0.0570 0.1060 0.0910 0.0730 0.0700 0.0760 0.0590 0.0610 0.0590 0.0420  
   0.0310 0.0280 0.0250 0.0290 0.0220 0.0190 0.0240 0.0170 0.0130 0.0080 
   0.0070 0.0070 0.0040 0.0070 0.0640 
* LDT3 
 4 0.0550 0.0970 0.0900 0.0780 0.0670 0.0670 0.0590 0.0630 0.0610 0.0460 
   0.0320 0.0270 0.0260 0.0330 0.0270 0.0140 0.0200 0.0170 0.0120 0.0060 
   0.0070 0.0080 0.0060 0.0110 0.0700  
* LDT4 
 5 0.0550 0.0970 0.0900 0.0780 0.0670 0.0670 0.0590 0.0630 0.0610 0.0460 
   0.0320 0.0270 0.0260 0.0330 0.0270 0.0140 0.0200 0.0170 0.0120 0.0060 
   0.0070 0.0080 0.0060 0.0110 0.0700  
* HDV2B 
 6 0.0340 0.0562 0.1228 0.0859 0.0700 0.0929 0.0497 0.0698 0.0651 0.0481 
   0.0191 0.0190 0.0424 0.0468 0.0532 0.0143 0.0163 0.0143 0.0092 0.0052 
   0.0058 0.0050 0.0058 0.0116 0.0373      
* HDV3 
 7 0.0340 0.0562 0.1228 0.0859 0.0700 0.0929 0.0497 0.0698 0.0651 0.0481 
   0.0191 0.0190 0.0424 0.0468 0.0532 0.0143 0.0163 0.0143 0.0092 0.0052 
   0.0058 0.0050 0.0058 0.0116 0.0373 
* HDV4 
 8 0.0340 0.0562 0.1228 0.0859 0.0700 0.0929 0.0497 0.0698 0.0651 0.0481 
   0.0191 0.0190 0.0424 0.0468 0.0532 0.0143 0.0163 0.0143 0.0092 0.0052 
   0.0058 0.0050 0.0058 0.0116 0.0373 
* HDV5 
 9 0.0340 0.0562 0.1228 0.0859 0.0700 0.0929 0.0497 0.0698 0.0651 0.0481 
   0.0191 0.0190 0.0424 0.0468 0.0532 0.0143 0.0163 0.0143 0.0092 0.0052 
   0.0058 0.0050 0.0058 0.0116 0.0373 
* HDV6 
10 0.0340 0.0562 0.1228 0.0859 0.0700 0.0929 0.0497 0.0698 0.0651 0.0481 
   0.0191 0.0190 0.0424 0.0468 0.0532 0.0143 0.0163 0.0143 0.0092 0.0052 
   0.0058 0.0050 0.0058 0.0116 0.0373 
* HDV7 
11 0.0340 0.0562 0.1228 0.0859 0.0700 0.0929 0.0497 0.0698 0.0651 0.0481 
   0.0191 0.0190 0.0424 0.0468 0.0532 0.0143 0.0163 0.0143 0.0092 0.0052 
   0.0058 0.0050 0.0058 0.0116 0.0373 
* HDV8a 
12 0.0340 0.0562 0.1228 0.0859 0.0700 0.0929 0.0497 0.0698 0.0651 0.0481 
   0.0191 0.0190 0.0424 0.0468 0.0532 0.0143 0.0163 0.0143 0.0092 0.0052 
   0.0058 0.0050 0.0058 0.0116 0.0373 
* HDV8b 
13 0.0340 0.0562 0.1228 0.0859 0.0700 0.0929 0.0497 0.0698 0.0651 0.0481 
   0.0191 0.0190 0.0424 0.0468 0.0532 0.0143 0.0163 0.0143 0.0092 0.0052 
   0.0058 0.0050 0.0058 0.0116 0.0373 
* HDBS 
14 0.0340 0.0562 0.1228 0.0859 0.0700 0.0929 0.0497 0.0698 0.0651 0.0481 
   0.0191 0.0190 0.0424 0.0468 0.0532 0.0143 0.0163 0.0143 0.0092 0.0052 
   0.0058 0.0050 0.0058 0.0116 0.0373 
* HDBT 
15 0.0340 0.0562 0.1228 0.0859 0.0700 0.0929 0.0497 0.0698 0.0651 0.0481 
   0.0191 0.0190 0.0424 0.0468 0.0532 0.0143 0.0163 0.0143 0.0092 0.0052 
   0.0058 0.0050 0.0058 0.0116 0.0373 
* Motorcycles 
16 0.0960 0.1320 0.1140 0.0990 0.0730 0.0550 0.0500 0.0390 0.0320 0.0300 
   0.0210 0.0150 0.0150 0.0150 0.0140 0.0160 0.0250 0.0210 0.0150 0.0170 
   0.0210 0.0140 0.0120 0.0080 0.0520 
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Appendix 8b  --  2008 Vehicle Registration 
 
REG DIST 
* LDV 
 1 0.0680 0.0960 0.0960 0.0850 0.0720 0.0690 0.0610 0.0640 0.0540 0.0480 
   0.0390 0.0370 0.0330 0.0310 0.0260 0.0220 0.0190 0.0160 0.0110 0.0070 
   0.0040 0.0040 0.0030 0.0040 0.0340            
* LDT1 
 2 0.0570 0.1060 0.0910 0.0730 0.0700 0.0760 0.0590 0.0610 0.0590 0.0420  
   0.0310 0.0280 0.0250 0.0290 0.0220 0.0190 0.0240 0.0170 0.0130 0.0080 
   0.0070 0.0070 0.0040 0.0070 0.0640 
* LDT2 
 3 0.0570 0.1060 0.0910 0.0730 0.0700 0.0760 0.0590 0.0610 0.0590 0.0420  
   0.0310 0.0280 0.0250 0.0290 0.0220 0.0190 0.0240 0.0170 0.0130 0.0080 
   0.0070 0.0070 0.0040 0.0070 0.0640 
* LDT3 
 4 0.0550 0.0970 0.0900 0.0780 0.0670 0.0670 0.0590 0.0630 0.0610 0.0460 
   0.0320 0.0270 0.0260 0.0330 0.0270 0.0140 0.0200 0.0170 0.0120 0.0060 
   0.0070 0.0080 0.0060 0.0110 0.0700  
* LDT4 
 5 0.0550 0.0970 0.0900 0.0780 0.0670 0.0670 0.0590 0.0630 0.0610 0.0460 
   0.0320 0.0270 0.0260 0.0330 0.0270 0.0140 0.0200 0.0170 0.0120 0.0060 
   0.0070 0.0080 0.0060 0.0110 0.0700  
* HDV2B 
 6 0.0345 0.0564 0.1190 0.0853 0.0681 0.0882 0.0501 0.0682 0.0659 0.0446 
   0.0193 0.0196 0.0532 0.0544 0.0507 0.0150 0.0163 0.0143 0.0093 0.0053 
   0.0057 0.0050 0.0057 0.0108 0.0351 
* HDV3 
 7 0.0345 0.0564 0.1190 0.0853 0.0681 0.0882 0.0501 0.0682 0.0659 0.0446 
   0.0193 0.0196 0.0532 0.0544 0.0507 0.0150 0.0163 0.0143 0.0093 0.0053 
   0.0057 0.0050 0.0057 0.0108 0.0351 
* HDV4 
 8 0.0345 0.0564 0.1190 0.0853 0.0681 0.0882 0.0501 0.0682 0.0659 0.0446 
   0.0193 0.0196 0.0532 0.0544 0.0507 0.0150 0.0163 0.0143 0.0093 0.0053 
   0.0057 0.0050 0.0057 0.0108 0.0351 
* HDV5 
 9 0.0345 0.0564 0.1190 0.0853 0.0681 0.0882 0.0501 0.0682 0.0659 0.0446 
   0.0193 0.0196 0.0532 0.0544 0.0507 0.0150 0.0163 0.0143 0.0093 0.0053 
   0.0057 0.0050 0.0057 0.0108 0.0351 
* HDV6 
10 0.0345 0.0564 0.1190 0.0853 0.0681 0.0882 0.0501 0.0682 0.0659 0.0446 
   0.0193 0.0196 0.0532 0.0544 0.0507 0.0150 0.0163 0.0143 0.0093 0.0053 
   0.0057 0.0050 0.0057 0.0108 0.0351 
* HDV7 
11 0.0345 0.0564 0.1190 0.0853 0.0681 0.0882 0.0501 0.0682 0.0659 0.0446 
   0.0193 0.0196 0.0532 0.0544 0.0507 0.0150 0.0163 0.0143 0.0093 0.0053 
   0.0057 0.0050 0.0057 0.0108 0.0351 
* HDV8a 
12 0.0345 0.0564 0.1190 0.0853 0.0681 0.0882 0.0501 0.0682 0.0659 0.0446 
   0.0193 0.0196 0.0532 0.0544 0.0507 0.0150 0.0163 0.0143 0.0093 0.0053 
   0.0057 0.0050 0.0057 0.0108 0.0351 
* HDV8b 
13 0.0345 0.0564 0.1190 0.0853 0.0681 0.0882 0.0501 0.0682 0.0659 0.0446 
   0.0193 0.0196 0.0532 0.0544 0.0507 0.0150 0.0163 0.0143 0.0093 0.0053 
   0.0057 0.0050 0.0057 0.0108 0.0351 
* HDBS 
14 0.0345 0.0564 0.1190 0.0853 0.0681 0.0882 0.0501 0.0682 0.0659 0.0446 
   0.0193 0.0196 0.0532 0.0544 0.0507 0.0150 0.0163 0.0143 0.0093 0.0053 
   0.0057 0.0050 0.0057 0.0108 0.0351 
* HDBT 
15 0.0416 0.0634 0.0955 0.0861 0.0567 0.0592 0.0556 0.0622 0.0727 0.0294 
   0.0205 0.0230 0.1029 0.0891 0.0417 0.0180 0.0171 0.0147 0.0100 0.0058 
   0.0051 0.0051 0.0048 0.0048 0.0151 
* Motorcycles 
16 0.0958 0.1315 0.1139 0.0992 0.0727 0.0555 0.0496 0.0392 0.0324 0.0300 
   0.0207 0.0147 0.0149 0.0145 0.0140 0.0156 0.0252 0.0211 0.0155 0.0167 
   0.0206 0.0141 0.0124 0.0081 0.0524 
 



 

 
 

Appendix C 
 

State Implementation Plan Revision Public Comment and Hearing Documentation 



 

 
 

Appendix C.1 
 

Notice of Public Hearings 







 

 
 

Appendix C.2 
 

Public Hearing Agendas 



 
 

 

Public Hearing Agenda 
 

Printed on recycled paper 

AIR QUALITY DIVISION 
 

PUBLIC HEARING  
ON A PROPOSED SUPPLEMENT TO THE DECEMBER 2005 

ARIZONA AIR QUALITY STATE IMPLEMENTATION PLAN (SIP) REVISION 
TO EXEMPT COLLECTIBLE CARS AND MOTORCYCLES FROM ARIZONA’S VEHICLE 

EMISSIONS INSPECTION PROGRAMS 
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Wednesday, August 30, 2006, 2:00 p.m. 

 
Pursuant to 40 CFR § 51.102 notice is hereby given that the above referenced meeting is open to the 
public.   
 
Copies of the proposal are available for review at the Arizona Department of Environmental Quality (ADEQ) 
Library, 1110 W. Washington St., Phoenix, Arizona, ADEQ Southern Regional Office, 400 W. Congress St., 
Tucson, Arizona, and ADEQ’s website at http://www.carcare.azdeq.gov. 
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2. Purposes of the Oral Proceeding 
 
3. Procedure for Making Public Comment 
 
4. Brief Overview of the proposed SIP revision 
 
5. Question and Answer Period 
 
6. Oral Comment Period 
 
7. Adjournment of Oral Proceeding 
 
For additional information regarding the hearing please call Bruce Friedl, ADEQ Air Quality Division, at (602) 
771-2259 or 1-800-234-5677, Ext. 771-2259. 
 
Persons with a disability may request a reasonable accommodation, such as a sign language interpreter, by 
contacting Dan Flukas at (602) 771-4795 or 1-800-234-5677, Ext. 771-4795.  Requests should be made as 
early as possible to allow sufficient time to make the arrangements for the accommodation.  This document is 
available in alternative formats by contacting ADEQ TDD phone number at (602) 771-4829. 
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For additional information regarding the hearing please call Bruce Friedl, ADEQ Air Quality Division, at (602) 
771-2259 or 1-800-234-5677, Ext. 771-2259. 
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available in alternative formats by contacting ADEQ TDD phone number at (602) 771-4829. 
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 1 

PROPOSED SUPPLEMENT TO THE DECEMBER 2005  1 

ARIZONA AIR QUALITY STATE IMPLEMENTATION PLAN (SIP) 2 

REVISION TO EXEMPT COLLECTIBLE CARS AND MOTORCYCLES 3 

FROM THE ARIZONA VEHICLE EMISSIONS INSPECTION 4 

PROGRAMS 5 

 6 

Oral Proceeding Transcript 7 

 8 

August 30, 2006 9 

 10 

MR. MCCABE:  Good afternoon, thanks for coming.  I now open this state 11 

implementation plan  or  SIP hearing on a proposed supplement to a December 2005 12 

SIP revision to exempt collectible cars in the Phoenix and Tucson testing areas and 13 

motorcycles in the Tucson testing area from Arizona’s vehicle emissions inspection 14 

and maintenance programs.   15 

 16 

It is now Wednesday, August 30, 2006, and the time is 2:10 p.m.  The location is the 17 

Arizona Department of Environmental Quality, southern office complex, Conference 18 

Room 5, 400 West Congress Street, Tucson, Arizona.  My name is Sean McCabe and 19 

I have been appointed by the Director of ADEQ to preside at this proceeding. 20 

 21 

The purposes of this proceeding are to provide the public with an opportunity to: 22 

 hear about the substance of the proposed supplement, ask questions regarding the 23 

supplement, and present oral argument, data and views regarding the supplement in 24 

the form of comments on the record.    25 

 26 



 
 2 

Representing the Department here today are Ira Domsky, Deputy Director of ADEQ 1 

Air Quality Division, Bruce Friedl of the Air Quality Planning Section, and Tino 2 

Anguiano the supervisor of the Tucson VEI operations office. 3 

 4 

Public notice for this meeting appeared in The Arizona Daily Star in Tucson, The 5 

Arizona Republic in Phoenix, and on ADEQ’s website.  Copies of the July 2006 6 

proposal titled, Proposed Supplement to Final Arizona State Implementation Plan 7 

Revision, Basic and Enhanced Vehicle Emissions Inspection/Maintenance Programs, 8 

December 2005, were made available at the ADEQ Phoenix and Tucson offices and 9 

on ADEQ’s website on August 1, 2006.   10 

 11 

The procedure for making a public comment on the record is straightforward.  If you 12 

wish to make a comment, you need to fill out a speaker slip, which is available at the 13 

sign-in table in the back, and give it to me.  Using speaker slips allows everyone an 14 

opportunity to be heard and allows us to match the name on the official record with 15 

the comments.  You may also submit written comments to us here today.  Please note, 16 

the comment period for the proposed supplement ends on August 31, 2006.  All 17 

written comments must be received at ADEQ or postmarked by August 31, 2006.  18 

Written comments can be mailed to Bruce Friedl, Air Quality Planning Section, 19 

Arizona Department of Environmental Quality, 1110 W. Washington Street, Phoenix, 20 

Arizona 85012-2905 or e-mailed directly to friedl.bruce@azdeq.gov.  I am sure he has 21 

business cards here if you would like to take some as well.  Comments may also be 22 

faxed to (602) 771-2366.   23 

 24 

Comments made during the formal comment period are required by law to be 25 

considered by the Department when preparing the final state implementation plan.  26 



 
 3 

This is done through the preparation of a responsiveness summary in which the 1 

Department responds in writing to both written and oral comments made during the 2 

formal comment period.   3 

 4 

The agenda for this hearing is simple.  First, we will present a brief overview of the 5 

proposed supplement to the state implementation plan. 6 

 7 

Second, I will conduct a question and answer period, in which you can get  8 

information that might help you in making your comments on the proposed 9 

supplement.   10 

 11 

And finally, I will conduct the oral comment period.  At that time, I will begin to call 12 

speakers in the order in which I have received speaker slips. 13 

 14 

Please be aware that any comments you make at today's hearing that you want the 15 

Department to formally consider must be given either in writing or on the record 16 

during the oral comment period of the proceeding. 17 

 18 

At this time, Ira Domsky will give a brief overview of the proposal: 19 

 20 

MR. DOMSKY:  Vehicle emissions inspection and maintenance programs, or I/M 21 

programs, are required in certain areas that do not meet the carbon monoxide and 22 

ozone air quality standards with the purpose of reducing emissions and improving air 23 

quality.  These programs help identify vehicles with excess emissions, provide 24 

information to assist with diagnosing malfunctions that cause excess emissions, and 25 

require repair of vehicles to bring them into compliance with emissions standards.  26 



 
 4 

Arizona established mandatory vehicle emissions inspection and maintenance 1 

programs in Maricopa and Pima Counties in 1975.  Both the Phoenix and Tucson I/M 2 

programs are included as control measures in the Arizona State Implementation Plan 3 

or SIP.  An enhanced I/M program is among the primary control measures used to 4 

help the Phoenix area maintain the 1-hour ozone and carbon monoxide air quality 5 

standards.  A basic I/M program is among the primary control measures used to help 6 

Tucson maintain the carbon monoxide air quality standards.   7 

 8 

In 2005 the Arizona Legislature passed House Bill 2357 amending Arizona Revised 9 

Statues (ARS) § 49-542.  The legislation authorized the exemption from emissions 10 

testing in the Phoenix and Tucson program areas cars that are at least fifteen years old, 11 

of a unique or rare design, and used primarily for shows, special events, and club 12 

activities, and carry collectible vehicle insurance that restricts the mileage or use of the 13 

vehicle.  In addition, motorcycles in the Tucson program area were exempted from 14 

testing.  Motorcycles were not exempted from the Phoenix area testing program.  The 15 

changes to the revised statutes ARS § 49-542 become effective upon approval by the 16 

U.S. Environmental Protection Agency or EPA as a revision to the SIP.   17 

 18 

ADEQ submitted a request for approval of these changes to EPA on December 23, 19 

2005.  EPA subsequently requested additional analysis to demonstrate that, following 20 

the  implementation of the exemptions, the Phoenix area I/M program will continue to 21 

meet the enhanced vehicle emissions program performance standard.  In addition, to 22 

comply with federal law, EPA requested that ADEQ add to the 2005 SIP revision a 23 

provision that would require ADEQ to seek retention of testing of exempted 24 

collectible cars and motorcycles as contingency provisions in the highly unlikely 25 

event of a violation of the carbon monoxide air quality standards in either the Phoenix 26 



 
 5 

and Tucson testing areas, as may be applicable.  Note that both of these additions will 1 

facilitate timely EPA approval of these exemptions from the testing program. 2 

 3 

In response to EPA’s request, ADEQ prepared a supplement to the December 2005 4 

exemption request.  The proposed supplement contains performance standard analysis 5 

for the Phoenix testing area that demonstrates that the emission reduction benefits 6 

associated with Arizona’s I/M program exceed EPA’s required minimum performance 7 

standard for enhanced programs.  The proposed supplement also contains a 8 

commitment to ask the Legislature to reinstate testing of collectible vehicles and 9 

motorcycles in case of a violation of the carbon monoxide air quality standards in the 10 

Phoenix or Tucson areas.  Both Phoenix and Tucson carbon monoxide SIPs include 11 

additional measures that would be triggered first to help prevent future violations of 12 

the carbon monoxide standard.   13 

 14 

The performance standard analysis and contingency provisions are more fully 15 

described in the July 2006 proposal titled, Proposed Supplement to the Final Arizona 16 

State Implementation Plan Revision, Basic and Enhanced Vehicle Emissions 17 

Inspection/Maintenance Programs, December 2005.     18 

 19 

This concludes the brief description of, oh, this is yours.  I’m sorry.  That’s all I have. 20 

 Now it’s back to… 21 

 22 

MR. MCCABE:  Okay.  This concludes the explanation program Ira has just given to 23 

proposed revisions to the State Implementation Plan. 24 

 25 

Do we have any questions before we move on to the formal oral comment period? 26 



 
 6 

 1 

ATTENDEE 1:  Is this contingency provision only relative to the contingency on 2 

collectibles and motorcycles, or is this an overall contingency plan, meaning that this 3 

plan, it looked pretty general when I read it.  Is it referring to everything from all 4 

sources? 5 

 6 

MR. DOMSKY:  Uh, no.  This, the provision of law that we’re complying with is, 7 

would relate to putting a control measure back in place that’s being rescinded, in 8 

essence.  So this would only apply to the collectible vehicles in both Phoenix and 9 

Tucson areas and to the, for motorcycles in the Tucson area.  But it doesn’t require 10 

reinstatement of the testing of those two classes of vehicles.  It’s a commitment from 11 

the state to make a request.   12 

 13 

Also, just to reiterate the trigger for us making such a request is an actual violation of 14 

the carbon monoxide standard.  And, as I mentioned just briefly in the explanation, 15 

there are several other triggering events that would require other evaluations to occur 16 

and other control measures to go into place to try and prevent additional exceedances 17 

of the carbon monoxide standard.  And in fact, in the Tucson area, I think the trigger is 18 

85 percent of the standard.  So it is considerably below when we would ever come 19 

close to exceeding the carbon monoxide standard. 20 

 21 

ATTENDEE 1:  But that 85 percent trigger is not relevant to this part of the plan. 22 

 23 

MR. DOMSKY:  Right.  We actually have to have a violation of the carbon monoxide 24 

standard. 25 

 26 



 
 7 

ATTENDEE 2:  Right now it’s set up where anything ‘66 and below does not have to 1 

go through emissions, right? 2 

 3 

MR. DOMSKY:  Correct. 4 

 5 

ATTENDEE 2:  Okay.  You said this all started in 1975 when [indecipherable] having 6 

to figure out what year the cars had to go through emissions, right?  Why 7 

[indecipherable] 1966 is the cutoff line, anything ‘67, ‘68, ’69, ’70 whatever, has to go 8 

through emissions now, is that right? 9 

 10 

MR. DOMSKY:  Yes.  Well they,  11 

 12 

ATTENDEE 2: Even though ‘67, ‘68, ‘70 cars, most of them don’t have 13 

[indecipherable]. 14 

 15 

MR. DOMSKY:  That’s correct.  But the initial, when the program was started in ‘75, 16 

it went back 14 years and it wasn’t until like 1987 or ‘88 they set it at 1967 or newer. 17 

 18 

[indecipherable] 19 

 20 

MR. McCABE:  All right.  Are there any other questions? 21 

 22 

ATTENDEE 1:  Again, your overall impression is that this wouldn’t come into play 23 

before a whole lot of other things would.  And so the situation would probably never 24 

arise to this level unless we get to a violation which with all the development of newer 25 



 
 8 

and newer cars seems like it’s going to be less and less.  Is that your overall feel for 1 

the situation? That was my feel. 2 

 3 

MR. DOMSKY:  Yes.  Indeed. 4 

 5 

MR. MCCABE:  Alright.  This concludes the question and answer period of the 6 

proceeding on the proposed state implementation plan revision.  I now open the 7 

proceeding for oral comments.  I first call from the speaker slips which we’ve 8 

received. The first one is Jeff Levine, and Jeff do you represent yourself or? 9 

 10 

MR. LEVINE:  Auto Clubs of Tucson.  [indecipherable]  The question I have, I don’t 11 

know what this has to do with anything, except that when I found out about this issue, 12 

2357, I went to see the Governor and asked them about it because I went down to the 13 

Motor Vehicle Department and said no way.  You guys can’t do this.  You’re not 14 

going [indecipherable] emissions.  And my car can make it through emissions, it has 15 

nothing to do with it.  Mine are all 70 and below.  But it is just the principal of the 16 

thing when they said that they passed this law and the Governor signed it into law 17 

[indecipherable].  [indecipherable] classic car, fifteen years old, use it to and from 18 

shows and nothing else, or for parades, [indecipherable] you have to have another 19 

vehicle [indecipherable].   20 

 21 

So I went over to the Governor’s office upstairs and I talked to them and they went 22 

through and they gave me the whole printout [indecipherable] and they said, “well 23 

what we see here is you take your car down there and you don’t have to go through 24 

emissions and if you have any problems you call us.”  [indecipherable]  So I went 25 

down to the Motor Vehicle Department on Friday and I asked them about it and I said 26 



 
 9 

here’s the Governor’s [indecipherable] from them upstairs and they said I don’t have 1 

to go through emissions.  I guess they called and they spoke to [indecipherable], the 2 

guy from upstairs [indecipherable] said yup you don’t have to go through emissions as 3 

long as you meet the three criteria.  The woman at the Motor Vehicle Department said, 4 

“okay do you have your car here, do you have your papers and everything else?”  I 5 

said, no I’ll bring them Monday.  She said “no problem.”  I went back on Monday and 6 

they hand me my tags.  I must have been the only one in Tucson that got these tags 7 

because the next thing I know, three months later, I get this [indecipherable] in the 8 

mail saying you have to turn those tags in, what we did was illegal.  What we did was 9 

against the law.   10 

 11 

I drive my car once a year.  It goes 50 miles a year and that’s it. So it’s silly for me to 12 

turn them in because I’m not going to use my car again until December, again, for my 13 

show and I go through emissions then.  The point is that you know, there is nothing on 14 

my car, or any of these people’s cars, that [indecipherable] these aren’t junkers.  These 15 

cars are not completely garbage.  These are classic cars that have been restored to 16 

original condition, and less emissions than probably anything else probably out there.  17 

And we just want to know, what I understood when this went through is that EPA had 18 

18 months to approve it.  Well, it’s been over 18 months since this thing has gone 19 

through and we are still sitting here waiting to find out what’s going on.  And now 20 

from what I’m hearing, it could take five years before they approve this.  Is that right? 21 

 I mean, EPA can do whatever they want for up to five years from now.  It has nothing 22 

to do with the 18 months or anything else. 23 

 24 

MR. DOMSKY:  Well, this is a public hearing so, 25 

 26 



 
 10 

MR. MCCABE:  At this part of the hearing we can’t really answer questions.  It’s just 1 

for your comments on the record.  We can, 2 

 3 

MR. DOMSKY:  I’ll speak with you after we’re done. 4 

 5 

MR. LEVINE:  I would appreciate that.  I am here representing a lot of the car clubs. 6 

[indecipherable] It’s just really weird that a 1970 car that has nothing on it, I mean 7 

when you go through emissions, they can’t even open your hood.  You could have a 8 

jet engine under there, and it doesn’t matter.  I mean, they cannot pop your hood open 9 

on your car and look underneath there.   10 

 11 

MR. MCCABE:  Mr. Levine, if you have a specific comment that you want addressed 12 

in the responsiveness summary, it would help if you would probably clarify what your 13 

specific comment is. 14 

 15 

MR. LEVINE:  My comment was I just want to know why it is taking so long to get 16 

this thing approved.  I just want to know what’s taking so long to do this.   17 

 18 

MR. MCCABE:  That’s the only thing you’d really want responded to? 19 

 20 

MR. LEVINE:  Yes. 21 

 22 

MR. MCCABE:  Okay. 23 

 24 

MR. LEVINE:  Absolutely. 25 

 26 



 
 11 

MR. MCCABE:  Thank you.  Alright.  Mark Spear. 1 

 2 

MR. SPEAR:  Alright.  Mark Spear, auto hobbyist and long time participant in this 3 

process.  I’ll limit my comments to this particular issue here, which is the contingency 4 

plan supplement to the basic and enhanced vehicle emissions program revision.  And 5 

from what we had in the presentation and what I’ve seen here, I see in general, I’d say 6 

I probably support this.  It does seem like it probably won’t be a factor in the overall 7 

picture of things.  I did want to comment though that, if contingency provisions were 8 

required, my suggestion is to bring all the new cars back into testing.  I believe that is 9 

about 500,000 cars a year that are not tested.  And the total emissions output from 10 

those cars far exceeds anything that you have gained by the testing of collectibles and 11 

motorcycles.  Whether or not testing is effective is hard to understand, because all 12 

they are going to do is read the OBD2 or better on-board-testing on the car. 13 

 14 

But anyway, I did want to make that comment that before bringing back the testing of 15 

collectibles and motorcycles, I’d recommend testing the new cars with the simple 16 

plug-in testing and, specifically for Pima County, I recommend incorporating Green 17 

Valley into testing prior to incorporating the motorcycles and collectible cars back 18 

into emissions testing.  Probably that’s about it.  I think you guys have presented the 19 

fact that this will probably not be a major issue, but it’s a good requirement, you need 20 

to cover all bases here and make this thing go through. 21 

 22 

I think the process myself.  I’ll just give you an opinion from the previous speaker is 23 

that it does appear to be going along at the pace that after 30 years of experience, I 24 

would have expected.  I think you’re right on track. 25 

 26 



 
 12 

MR. MCCABE:  All right.  Thank you, Mr. Spear.  Is there anybody else present who 1 

would like to make a comment on the record?  Alright.  Hearing none, this now 2 

concludes the oral comment of this proceeding. 3 

 4 

I want to remind you, if you have not already submitted written comments, you can 5 

submit them to me at this time.  And the comment period for this proposed rule and 6 

revision to the state implementation plan ends on November 30, 2005? 7 

 8 

MR. FRIEDL:  No.  August 31, 2006. 9 

 10 

MR. MCCABE:  Which is tomorrow, right? 11 

 12 

MR. FRIEDL:  Yes. 13 

 14 

MR. MCCABE:  Okay. So, thank you all for attending.  The time is now 2:30, and I 15 

close this oral proceeding. 16 
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PROPOSED SUPPLEMENT TO THE DECEMBER 2005  1 

ARIZONA AIR QUALITY STATE IMPLEMENTATION PLAN (SIP) 2 

REVISION TO EXEMPT COLLECTIBLE CARS AND MOTORCYCLES 3 

FROM THE ARIZONA VEHICLE EMISSIONS INSPECTION 4 

PROGRAMS 5 

 6 

Oral Proceeding Transcript 7 

 8 

August 31, 2006 9 

 10 

MR. VAIDYANATHAN:  Good afternoon, thank you for coming.  I now open this 11 

state implementation plan  hearing on a proposed supplement to a December 2005 SIP 12 

revision to exempt collectible cars in the Phoenix and Tucson testing areas and 13 

motorcycles in the Tucson testing area from Arizona’s vehicle emissions inspection 14 

and maintenance programs.   15 

 16 

It is now Thursday, August 31, 2006, and the time is 3:35 p.m.  The location is the 17 

Arizona Department of Environmental Quality, Conference Room number 250, 1110 18 

West Washington Street, Phoenix, Arizona.  My name is Balaji Vaidyanathan and I 19 

have been appointed by the Director of ADEQ to preside at this proceeding. 20 

 21 

The purposes of this proceeding are to provide the public an opportunity to: 22 

(1) hear about the substance of the proposed supplement, (2) to ask questions 23 

regarding the supplement, and (3) to present oral arguments, data and views regarding 24 

the supplement in the form of comments on the record.    25 

 26 



 
 2 

Representing the Department are Ira Domsky, Deputy Director, ADEQ Air Quality 1 

Division, and Bruce Friedl of the Air Quality Planning Section. 2 

 3 

Public notices appeared in The Arizona Daily Star  in Tucson, The Arizona Republic 4 

here in Phoenix, and on ADEQ’s website.  Copies of the July 2006 proposal titled, 5 

Proposed Supplement to Final Arizona State Implementation Plan Revision, Basic and 6 

Enhanced Vehicle Emissions Inspection/Maintenance Programs, December 2005, 7 

were made available at the ADEQ Phoenix and Tucson offices and on ADEQ’s 8 

website on August 1, 2006.   9 

 10 

The procedure for making a public comment on the record is straightforward.  If you 11 

wish to comment, you need to fill out a speaker slip, which is available at the sign-in 12 

sheet at the front of the room, and give it to me.  Using speaker slips allows everyone 13 

an opportunity to be heard and allows us to match the name on the official record with 14 

the comments.  You may also submit written comments to me today.  Please note, the 15 

comment period for the proposed supplement ends on August 31, 2006, which is 16 

today. All written comments must be received at ADEQ or postmarked by today.  17 

Written comments can be mailed to Bruce Friedl, last name is spelled F R I E D L, Air 18 

Quality Planning Section, Arizona DEQ, 1110 W. Washington Street, Phoenix, 19 

Arizona 85012-2905 or e-mailed directly to friedl.bruce@azdeq.gov.  Comments may 20 

also be faxed to (602) 771-2366.   21 

 22 

Comments made during the formal comment period are required by law to be 23 

considered by the Department when preparing the final state implementation plan.  24 

This is done through the preparation of a responsiveness summary in which the 25 



 
 3 

Department responds in writing to written and oral comments made during the formal 1 

comment period.   2 

 3 

The agenda for this hearing is simple.  First, we will present a very brief overview of 4 

the proposed supplement to the SIP. 5 

 6 

Second, I will conduct a question and answer session.  The purpose of the question 7 

and answer session is to provide information that may help you in making comments 8 

on the proposed supplement.   9 

 10 

Thirdly, I will conduct the oral comment period.  At that time, I will begin to call 11 

speakers in the order that I have received speaker slips. 12 

 13 

Please be aware that any comments you make at today's hearing that you want the 14 

Department to formally consider must be given either in writing or on the record 15 

during the oral comment period of this proceeding. 16 

 17 

At this time, Ira Domsky will give a brief overview of the proposal: 18 

 19 

MR. DOMSKY:  Thank you all for attending.  The vehicle emissions inspection and 20 

maintenance programs, or I/M programs, are required in certain areas that do not meet 21 

the carbon monoxide or ozone air quality standards with the purpose of reducing 22 

emissions and improving air quality.  These programs help identify vehicles with 23 

excess emissions, provide information to assist with diagnosing malfunctions that 24 

cause excess emissions, and require repair of vehicles to bring them into compliance 25 

with emissions standards.  Arizona established mandatory vehicle emissions 26 



 
 4 

inspection programs and maintenance programs in Maricopa and Pima Counties in 1 

1975.  Both the Phoenix and Tucson I/M programs are included as control measures in 2 

the Arizona SIP or state implementation plan.  An enhanced I/M program is among 3 

the primary control measures used to help the Phoenix area maintain the 1-hour ozone 4 

and carbon monoxide air quality standards.  A basic I/M program is among the 5 

primary control measures used to help the Tucson area maintain the carbon monoxide 6 

air quality standards.   7 

 8 

In 2005 the Legislature passed House Bill 2357 amending Arizona Revised Statues 9 

(ARS) § 49-542.  The legislation authorized the exemption from emissions testing in 10 

the Phoenix and Tucson program areas cars that are at least fifteen years old, of a 11 

unique or rare design, used primarily for shows, special events, and club activities, and 12 

carry collectible vehicle insurance that restricts the mileage or use of the vehicle.  In 13 

addition, motorcycles in the Tucson program area were exempted from testing.  14 

Motorcycles were not exempted in the Phoenix area.  The changes to § 49-542 15 

become effective upon approval by the U.S. Environmental Protection Agency.   16 

 17 

ADEQ submitted a request for approval of these changes to EPA on December 23, 18 

2005.  EPA subsequently requested additional analysis to demonstrate that, following 19 

the implementation of the exemptions, the Phoenix area I/M program will continue to 20 

meet the enhanced vehicle emissions program performance standard.  In addition, to 21 

comply with federal law, EPA requested that ADEQ add to the 2005 SIP revision a 22 

provision that would require ADEQ to seek retention of testing of exempted 23 

collectible cars and motorcycles as a contingency provision in the unlikely event that a 24 

violation of the carbon monoxide air quality standards in either the Phoenix and 25 



 
 5 

Tucson testing areas, as applicable.  Note that both of these additions will facilitate 1 

timely EPA approval of these exemptions from the testing program.  2 

 3 

In response to EPA’s request, ADEQ prepared a supplement to the December 2005 4 

exemption request.  The proposed supplement contains performance standard analysis 5 

for the Phoenix testing area that demonstrates that the emission reduction benefits 6 

associated with the I/M program exceed EPA’s required minimum performance 7 

standard for enhanced programs.  The proposed supplement also contains a 8 

commitment for ADEQ to ask the Arizona Legislature to reinstate the testing of 9 

collectible cars and motorcycles in case of a violation of the carbon monoxide air 10 

quality standard in the Phoenix or Tucson areas.  Both the Phoenix and Tucson carbon 11 

monoxide maintenance plans include additional measures that would be triggered 12 

prior  to a violation of the carbon monoxide standard that would help prevent future 13 

exceedances of the carbon monoxide standard and thus also a violation of the 14 

standard.   15 

The performance standard analysis and contingency provisions are more fully 16 

described in the document, Proposed Supplement to Final Arizona State 17 

Implementation Plan Revision, Basic and Enhanced Vehicle Emissions 18 

Inspection/Maintenance Programs, December 2005.     19 

 20 

This concludes, that’s all I have in my description. 21 

 22 

MR. VAIDYANATHAN:  Thank you, Ira.  This concludes the explanation period of 23 

this proceeding on the proposed revision to the state implementation plan. 24 

 25 

Are there any questions before we move to the oral comment period? 26 



 
 6 

 1 

Okay.   2 

 3 

I now open this proceeding for oral comments.  I don’t have any speaker slips with me 4 

right now.  Would anybody like to make an oral comment?   5 

 6 

Okay. 7 

 8 

Again, if you have not already submitted written comments, you may submit them to 9 

me at this time.  Again, the comment period for the revision to the state 10 

implementation plan ends on August 31, 2006, which is today.   11 

 12 

Thank you very much for attending. 13 

The time  now is 3:45 p.m..  I now close this oral proceeding. 14 
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RESPONSIVENESS SUMMARY 
to 

Testimony Taken at Oral Proceedings and Written Comments Received on 
the July 2006 Proposed Supplement to Final Arizona State Implementation Plan 

Revision, Basic and Enhanced Vehicle Emissions Inspection/Maintenance Programs, 
December 2005 

 
The oral proceedings on the proposed Supplement to Final State Implementation Plan 
(SIP) Revision, Arizona Basic and Enhanced Vehicle Emissions Inspection/Maintenance 
(I/M) Programs were held on Wednesday, August 30, 2006, 2:00 p.m., at the Arizona 
Department of Environmental Quality, Southern Regional Office, Conference Room 5, 
400 West Congress Street, Tucson, Arizona, and on Thursday, August 31, 2006, 3:30 
p.m., at the Arizona Department of Environmental Quality, Conference Room 250, 1110 
West Washington Street, Phoenix, Arizona.  The public comment period closed on 
Thursday, August 31, 2006.  Oral and written comments received and the Arizona 
Department of Environmental Quality’s (ADEQ) responses are described below.  During 
its final review of the proposed SIP, ADEQ determined some further clarifications were 
appropriate.  These clarifications are also included below. 
 
1)   Comment:  Several comments were received in support of exempting collectible 

vehicles and motorcycles from emissions testing.   
Response:  ADEQ appreciates the positive comments regarding the exemption of 
collectible vehicles and motorcycles from emissions testing.   

 
2) Comment:  Commenter states that the wording of the contingency provision 

could be misconstrued or misused to exempt the actual cause of a future carbon 
monoxide violation by requiring ADEQ to “immediately” pursue legislative 
action against collectible vehicles and motorcycles for a violation that may or 
may-not have been caused by the exemption of collectible vehicles and 
motorcycles from emissions testing.  By “immediately” pursuing legislative 
action against collectible vehicles and motorcycles, limited resources may be 
diverted from achieving quicker compliance by using the best available control 
measures and the latest detection technology to prevent any recurring carbon 
monoxide violations.  Limited-use collector cars are not part of the current air 
quality problem and should not be part of air quality solution.  Contingency 
provisions should require an “immediate” determination of the cause of a new 
violation and then quickly determine a best response. 
Response:  The contingency provision for this SIP revision is a commitment to 
ask the Arizona State Legislature to reinstate testing following a violation of the 
carbon monoxide air quality standards in either the Phoenix or Tucson carbon 
monoxide areas, as applicable.  Timeframes for the process are outlined in the 
measure.  The contingency provision language has been clarified that rather than 
“immediately initiate a process with” the Legislature to reinstate emissions 
testing, ADEQ will “request” that the Legislature reinstate emissions testing of 
the exempted vehicles and motorcycles, within the given timeframes.   
 



Contingency requirements for this SIP revision are specific to collectible cars and 
motorcycles.  The EPA memorandum, Procedures for Processing Requests to 
Redesignate Areas to Attainment, September 4, 1992, states that a contingency 
plan should “… provide for implementation of any measures that were reduced or 
removed…”  The trigger for implementing the contingency provisions included in 
this SIP revision is a violation of the carbon monoxide air quality standards.  
Contingency measures contained in the Phoenix and Tucson carbon monoxide 
maintenance plans are triggered at pre-violation levels and are designed to help 
prevent a violation from occurring.  The maintenance plan contingency 
commitments include requirements to analyze the need for implementation of any 
additional measures and are not limited to collectible vehicles and motorcycles.     

 
3) Comment:  Comments were received regarding the length of time required for 

U.S. Environmental Protection Agency (EPA) approval of the emissions testing 
exemptions.   
Response:  In April 2005, the Arizona Governor approved House Bill 2357, 
which authorized the exemption of certain collectible cars and motorcycles from 
being subject to emissions testing requirements.  Before the exemptions can be 
implemented they must also be approved by EPA.  ADEQ subsequently 
developed a request to exempt eligible collectible cars and motorcycles as a 
revision to the Arizona SIP.  Procedural requirements for developing the request 
included analyzing air quality impacts and providing opportunity for public 
review and comment.  The request was submitted to EPA in December 2005, 
following the public process.   
 
Sections 110(k)(1) and 110(k)(2) of the Clean Air Act require EPA action on plan 
revisions within 18 months after receipt of a revision: this includes six months for 
a completeness finding and an additional 12 months for approval or disapproval 
of the submittal.  ADEQ is working cooperatively with EPA, as demonstrated by 
this supplement, to facilitate their review and ensure timely action on the 
exemption request.  ADEQ anticipates EPA action on this SIP revision by June 
2007 or before.   
 

4) Comment:  If contingency provisions are required, commenter suggested that 
new cars should be tested before reinstating testing of collectible cars and 
motorcycles.  The commenter noted that the total emissions output from new cars 
far exceeds what is gained by the testing of collectible cars and motorcycles.   
Response:  Contingency requirements for this SIP revision are specific to 
collectible cars and motorcycles.  The EPA memorandum, Procedures for 
Processing Requests to Redesignate Areas to Attainment, September 4, 1992, 
states that the contingency plan should “… provide for implementation of any 
measures that were reduced or removed…”  Additional contingency provisions 
are contained in the Phoenix and Tucson carbon monoxide maintenance plans.   
These additional provisions address other measures designed to protect air quality 
and are not limited to collectible vehicles and motorcycles.  See also response to 
comment number 2.   



 
5) Comment:  As a contingency measure, commenter recommended emissions 

testing in Green Valley, Pima County, prior to reinstating testing of collectible 
cars and motorcycles.   
Response:  Contingency requirements for this SIP revision are specific to 
collectible cars and motorcycles.  The EPA memorandum, Procedures for 
Processing Requests to Redesignate Areas to Attainment, September 4, 1992, 
states that the contingency plan should “… provide for implementation of any 
measures that were reduced or removed…”  Additional contingency provisions 
are contained in the Phoenix and Tucson carbon monoxide maintenance plans.   
These additional provisions address other measures designed to protect air quality 
and are not limited to collectible vehicles and motorcycles.  See also response to 
comment number 2.   

 
6)   ADEQ initiated changes to the SIP include the following:  The contingency 

provision was changed to more accurately request that the Legislature “enact” 
new legislation to reinstate emissions testing of collectible vehicles and 
motorcycles rather than “draft” new legislation.   
 
Section numbers were added for clarity and typographical and formatting 
corrections were made throughout the document. 

 




