! The main calculation loop for Emfac2001.


!


! This is a subroutine now, called by a program after the input file is ready.


! 


      SUBROUTINE Emfacx





c   EMFAC2001


c 


c   LAST REVISED 09/01/01


c   VERSION 2.06 Final


c 


c            THE CALIFORNIA MOTOR VEHICLE EMISSION FACTOR MODEL


c             DEVELOPED FOR THE CALIFORNIA AIR RESOURCES BOARD


c                                   BY


c 


c                             SIERRA RESEARCH


c                              1801 J STREET


c                           SACRAMENTO, CA 95814


c 


c                                   AND


c


c                          EASTERN RESEARCH GROUP


c                                AUSTIN, TX


c 


c -----------------------------------------------------------------------------


c 


c  ***** REVISION HISTORY


c 


c   7/XX/93  DEVELOPMENT VERSION 1.12B


c 


c      1.  CORRECT MODEL TO PROPERLY ACCOUNT FOR EXCLUSION OF OLDER MODEL


c          YEAR VEHICLES WHEN THIS OPTION IS CHANGED AFTER THE INITIAL


c          I/M PROGRAM.


c      2.  CORRECT MODEL SO VEHICLE EXCLUSIONS FROM INSPECTION ARE PROPERLY


c          HANDLED DURING TRANSITION YEARS.


c 


c   7/23/93  DEVELOPMENT VERSION 1.13


c 


c      1.  CORRECT CHANGE IN RUNDAT1 COMMON SIZE.


c      2.  REDUCE IMODE FROM 20 TO 10 MODES.


c 


c   9/23/93  DEVELOPMENT VERSION 1.13


c 


c      1.  CORRECT ERROR IN INPUT MENU HANDLING


c 


c   4/12/94  DEVELOPMENT VERSION 1.13A


c 


c      1.  CORRECT STDRATIO CALCULATION FOR TECH GROUP 12 LDT'S


c          FOR NOX EMISSIONS


c 


c  11/21/94  DEVELOPMENT VERSION 1.14


c 


c      1.  ADDED EXHAUST, EVAP, EXHCF AND EVAPCF SUBROUTINES.


c      2.  ADDED SCEN1 AND SCEN2 COMMON BLOCKS.


c 


c   3/13/95  DEVELOPMENT VERSION 1.15


c 


c      1.  ADDED DECLARE, EVAPDEC, EVAPDATA, RVPDATA, SPEEDATA,


c          TEMPDATA SUBROUTINES


c 


c   5/18/95  DEVELOPMENT VERSION 1.16


c 


c      1.  CORRECTED MISC ERRORS IN DEBUGGING.


c 


c   8/ 5/95  DEVELOPMENT VERSION 1.17


c 


c      1.  CORRECTED MISC ERRORS IN DEBUGGING.


c 


c   9/22/95  DEVELOPMENT VERSION 1.20


c      1.  CORRECTED CALENDAR YEAR INDEX IN RVP ARRAY.


c      2.  ADDED 1965-1979 DATA TO RVP ARRAY.


c      3.  FIXED RUNNING LOSSES


c      4.  ADDED NEW USER INTERFACE


c 


c  11/30/95  DEVELOPMENT VERSION 1.30


c      1.  CORRECTED PDI, PRL CALCULATIONS TO REFLECT PERCENT


c          OF VEHICLES SUBJECT TO DIURNAL AND RESTING LOSSES.


c          (HTSKPCT IS CARRIED OVER FROM BURDEN7F BUT NOT


c          USED, AS IT IS COMMENTED OUT OF BURDEN7F)


c      2.  CORRECTED HOT SOAK TCF CALCULATION


c      3.  CORRECTED OBC/CBC FRACTION ERROR CARRIED OVER FROM


c          E7F/B7F


c      4.  ADDED NEW START ALGORITHMS


c      5.  CORRECTED MISCELLANEOUS ERRORS IN INPUT


c      6.  ADDED PROVISIONS FOR AREA-SPECIFIC DATA


c      7.  MADE SPEED, TEMP, DELTA-T REAL VARIABLES


c      8.  LIMITED CALCS TO MODEL YEARS AND AGES NECESSARY


c          TO CALCULATE VALUES FOR SCENARIO CALENDAR YEAR.


c 


c  01/31/96  DEVELOPMENT VERSION 1.40


c      1.  CORRECTED ERRORS IN GET_AREA


c      2.  RECOMPILED USING F90 COMPILER; BEGAN INCORPORATING F90 LANGUAGE 


c          FEATURES


c      3.  INCORPORATED TECH-GROUP SPECIFIC RUNNING LOSS FACTORS


c          (11/91 ARB REPORT)


c      4.  SET PERIOD$=24 FOR FULL DIURNAL OPERABILITY


c      5.  INCORPORATED NEW REGIME GROWTH FUNCTIONS AND SUPPORTING DATA 


c          (1/17/95 SIERRA MEMO)


c      6.  ADD MAX_IMODE VARIABLE TO SHORTEN RUN TIME


c      7.  INCORPORATED TECH GROUP SPECIFIC DIURNAL LOSS, RESTING LOSS, AND


c          HOT SOAK FACTORS FROM EMFAC7F (12/91 ARB REPORT, AS REVISED IN 


c          7/22/93 ARB MEMO)


c      8.  INCORPORATED TECH-GROUP SPECIFIC TEMPERATURE CORRECTION FACTORS FROM


c          EMFAC7F (12/22/95 ARB MEMO)


c      9.  INCORPORATED TECH-GROUP SPECIFIC SPEED CORRECTION FACTORS FROM


c          EMFAC7F (1/93 ARB REPORT)


c     10.  ADDED PROVISIONS FOR MICROSCALE HOUR (GM/MI, GM/TRIP, ETC.) AND


c          MICROSCALE DAY (TON/DAY) CALCULATIONS, AS WELL AS FOR EMFAC-STYLE


c          MATRICES OF SPEED AND TEMPERATURE.


c 


c  06/10/96  DEVELOPMENT VERSION 1.50


c          REVISIONS BELOW BASED IN PART ON ARB MEMORANDUM DATED 1/16/96


c      1.  UPDATED START EMISSION COEFFICIENTS TO EMFAC7G VALUES.(not completed yet)


c      2.  REVISED TO INCLUDE ADDITIONAL VEHICLE CLASSES


c      3.  ADDED LEV VEHICLE CATEGORIES


c      4.  CORRECTED ERROR IN RUN LIMITS ALGORITHMS


c      5.  ADDED BURDEN CALCULATION/OUTPUT SUBROUTINES


c      6.  REPLACED HARD CODED FILE UNIT NUMBERS WITH SYMBOLS AND DATA STATEMENTS.


c      7.  ADD NEW FILE COMMONS.FOR, CONTAINING VARIABLES/ARRAYS PREVIOUSLY


c          CONTAINED IN COMMON BLOCKS.  NEW F90 MODULE STRUCTURE IS USED INSTEAD.


c      8.  MOVED TECH GROUP FRACTIONS TO NEW FILE TECHFRAC.FOR.  UPDATED TECH


c          FRACTIONS FOR PC, LDT1, LDT2, MDT.


c      9.  CONSOLIDATED PREVIOUS SUBROUTINES BENEFIT, ANNUAL, AND BIENNIAL INTO


c          NEW SUBROUTINE I_AND_M.  ADDED ALGORITHMS FOR SELECTING CORRECT


c          PROGRAM AND SUBPROGRAM PARAMETERS; UNREGISTERED VEHICLES MISSING


c          SCHEDULED INSPECTIONS; RANDOM ROADSIDE INSPECTIONS; REMOTE SENSING


c          INSPECTIONS; ANTI-TAMPERING PROGRAM; AND GROSS EMITTER PROFILE


c          DETECTION PROGRAMS.


c


c  11/01/96  DEVELOPMENT VERSION 1.60


c      1.  Modified module variables and scenario read and writes to allow use of


c          new user interface


c      2.  Corrected miscellaneous errors in i_and_m, get_prog, and get_sub_prog


c          routines.


c      3.  Added user-selectable starting and ending model years, to allow scenario


c          runs for subfleets.


c      4.  Deleted air conditioning and trailer towing correction factors.


c      5.  Incorporated final 11 vehicle categories.


c      6.  Added heavy-duty vehicle BERs, regime growth rates.


c      7.  Added temperature data for 15 periods (12 months, summer, winter, annual).


c      8.  Deleted separate treatment of crankcase emissions; now included with running


c          losses.  Renumbered evap pollutants to separate running losses from resting


c          losses.


c      9.  Incorporated final LDV/MDV gasoline BER data from Sierra memo dated 6/24/96.


c     10.  Updated temperature correction factors from EMFAC7G.


c     11.  Added cycle correction factors.


c     12.  Revised altitude correction factors.


c     13.  Added MCY BERs,tech group fractions from EMFAC7G.


c     14.  Replaced IDRATE.DAT and COREFF.DAT files for I/M identification rates


c          and correction efficiencies with new modules incorporating these


c          values internally.


c     15.  Added module STANDARD_RATIO to allow scaling of emissions from PC-based


c          tech groups to other vehicle classes.


c     16.  Revised speed distribution data to provide for 16 speed bins for 24 hourly


c          periods.


c     17.  Updated vehicle standards list in STDRATIO to reflect data in table


c          attached to 10/22/96 ARB memo.


c


c  09/13/97 DEVELOPMENT VERSION 1.70


c      1.  Added fuel correction factors for gasoline and Diesel.


c      2.  Added new ID rates and correction efficiencies.  Made corresponding


c          changes to subroutine I_AND_M.


c      3.  Added dynamic registration calculations and made associated changes


c          to activity data calculations.  Deleted stored block data for trips,


c          cumulative odometer, and VMT, and replaced them with new subroutines


c          to calculate these values.


c      4.  Corrected tech group 6&7 transposition error for 1980-84 passenger


c          cars.


c      5.  Revised regime growth rates to reflect ARB assumption that vehicles 


c          equipped with OBD II will have no high, very high, or super emitters


c          in the fleet before 70,000 miles.


c


c  04/19/98 DEVELOPMENT VERSION 1.71


c


c      1.  Incorporated revised user interface.


c      2.  Developed uniform EMFAC/BURDEN vehicle/fuel symbols for all subroutines.


c      3.  Added FUEL dimension to vehicle population, survival and growth rate


c          arrays.  Added CALYR dimension to growth rate arrays.


c


c  05/17/98 DEVELOPMENT VERSION 1.72


c     1. Add Vehicle Class 12 - School Buses, and Tech Groups 150-152, based on


c         data taken from Vehicle Class 7 (Gasoline MHDTs) and Tech Groups 90-92.


c      2. Debugged BURDEN calculations; made various revisions to activity data


c         and Burden related modules.


c      3. Added fuel dimension to all start/run frequency data. Data only for


c         gasoline vehicles included.  Added frequency distributions for LHDTs,


c         MHDTs, HHDTs, SHDTs, and gasoline buses.


c      4. Replaced EMFAC7F soak times and soak time frequencies used in starting 


c         emission calculations with data from new arrays contained in RUN_DATA.FOR.


c      5. Replaced tech group specific start factors with catalyst based start


c         factors.  Arrays initially established for non-catalyst, catalyst, and


c         close-coupled catalyst vehicles.


c      6. Added AGE dimension to vehicle starts (trips per day) array.


c


c


c  06/22/98 DEVELOPMENT VERSION 1.73


c


c      1. Expanded TIME_ON, TIME_OFF, TIME_REST arrays to cover all 


c         vehicle class/fuel combinations.


c      2. Increased TOTAL_SPEED$ array from 16 to 19 speeds, based on HDV


c         activity data provided by ARB.  Corresponding changes required


c         in all arrays based on TOTAL_SPEED$, including DEF_SPD, SPDA,


c         SPDB, and in file GET_AREA.FOR.


c      3. Added vehicle class 13 (motor homes).


c      4. Applied survival rate data from vehicle class 4 (MDV gas) to


c         vehicle classes 1-4 (PC, LDT, MDV Diesel).


c      5. Changed vehicle class 9 designation from super-heavy-duty


c         vehicles to line haul vehicles.


c      6. Add motorcycle accrual data from ARB table dated 5/12/98.


c      7. Add accrual data for LHDT1, LHDT2, MHDT, LHV based on ARB


c         data from table dated 6/3/98.  Added accrual data for UB,


c         SBUS from ARB phone conversation.


c      8. Added population data from ARB memo dated 5/28/98.


c      9. Revised name of vehicle class 12 from gasoline buses to


c         school buses.  Add Diesel technology groups to vehicle


c         class 12.


c     10. Moved arrays RVP, HTSKPCT, DRNLPCT, RSTGPCT to new


c         module MISC_EVAP_DATA in MISCDATA.FOR.  Moved module


c         REG_SIZE_DATA to new file REG_DATA.FOR.  Changes made to


c         reduce compilation time.


c     11. Added default speed distributions for motorcycles, urban


c         buses, school buses based on data from ARB memo dated 6/3/98


c         and related phone conversations.


c     12. Added trip per day data for all vehicle classes except motor


c         homes.


c     13. Modified MYR_REGRESS subroutine to allow for alternate assumptions


c         for zero mile intercept in with-I/M regressions.


c


c  08/24/98 DEVELOPMENT VERSION 1.74


c


c      1. Added school bus speed distributions to arrays SDA and SDB.


c      2. Added diagnostic output files *.MYn for model year vs age


c         emission rates for HC/CO/NOx.


c      3. Corrected miscellaneous errors in CALIMFAC output routines and in


c         user interface related to I/M program options.


c      4. Corrected errors in growth regime constants for OBDII vehicles.


c      5. Revised speeds for speed correction factor calculations from


c         top end of speed range to mid-point of speed range.


c      6. Added algorithms for inter-county vehicle travel.  Began use of


c         allocatable arrays to improve run time and reduce memory requirements.


c


c  09/08/98  DEVELOPMENT VERSION 1.75


c


c      1. Deleted AREA_ACCRUAL_RATE variable as unnecessary.


c      2. Updated motorcycle population data per ARB e-mail request 


c         of 8/27/98.


c      3. Updated motorcycle accrual rate data per ARB e-mail request


c         of 8/27/98.


c      4. Updated motorcycle exhaust emission factors per ARB e-mail


c         request of 8/27/98.


c      5. Added motor home start/day rate per ARB e-mail request of


c         8/27/98.


c      6. Corrected calculation errors in GET_POP, GET_VMT, and added dummy


c         values to POPSDATA to avoid calculation errors.


c      7. Added particulate data for all tech groups and vehicle classes, and


c         enabled EMFACnn calculations of particulate emissions.


c      8. Corrected motorcycle TCFs for TGs 141 and 142 to be consistent


c         with EMFAC7G TCFs.


c      9. Corrected motorcycle SCFs to match SCFs for non-catalyst LDVs.


c     10. Revised SCF calculations to force all speeds less than 5 mph to be 


c         equal to 5 mph.


c     11. Corrected correction factor selection logic error in Burden calculations.


c


c  09/19/98  DEVELOPMENT VERSION 1.76


c


c      1. Corrected typographic error in LDT start frequency distribution.


c      2. Revised motorcycle exhaust emission factors for HC/CO/NOx per ARB e-mail


c         dated 9/10/98.


c      3. Revised motorcycle TCFs for TGs 140-145 to be consistent with TCFs for


c         non-catalyst PCs (TGs 1-2).


c      4. Checked/revised all start constants for consistency with EMFAC7G


c         factors.


c      5. Modified subroutine START to cap soak times at 720 minutes for


c         use with start correction factor equations.


c      6. Added initialization statements for calculated TG BERs to ensure that


c         they are set to zero at the start of each TG run.  Corrected calculations


c         for between I/M cycle deterioration to ensure they don't affect vehicles


c         not subject to an I/M program.


c      7. Add one more year to MAXAGEYR to ensure that the sawtooth calculation


c         doesn't include zero in the final AGEYR's calculation.


c      8. Made various modifications to the algorithm for calculating deterioration


c         between inspection cycles.


c


c  12/20/98  DEVELOPMENT VERSION 1.77


c


c      1. Move pollutant number designations from separate module to PARAMS


c         to reduce the frequency with which recompilation of data modules


c         is required.


c      2. Consolidated all EVAP modes into one pollutant (4); reduced POL$


c         from 20 to 10 to conserve memory and increase speed; renumbered


c         pollutants SOx, PM, Pb, ROG, TOG, CO2; made corresponding changes


c         to related arrays.  Reduced VEH$ to 13 to match the number of


c         vehicle categories in use.  Reduced MODE$ to 8 to match the


c         number of driving modes actually in use.


c      3. Added new running loss and hot soak algorithms for light duty vehicles.


c         This required establishment of separate tech group designations.


c      4. Deleted HTSKPCT, DRNLPCT and RSTGPCT arrays; not used in EMFACnn.  


c         Renamed module MISC_EVAP_DATA to RVP_DATA.


c      5. Corrected miscellaneous coding errors throughout.


c      6. Revised basic emission rate data for very high and super emitters


c         for tech groups 17-24 to reflect ARB assumption that emissions


c         from these vehicles will be reduced in proportion to the emission


c         standards to which the vehicles are certified.


c


c  02/15/99  DEVELOPMENT VERSION 1.78 (Beta 1)


c


c      1. Incorporate algorithm to calculate partial hot soak emissions for


c         resting periods of less than 35 minutes.


c      2. Correct coding for new running loss algorithm.


c      3. Increased MODE$ to 9 to provide room for new UC based


c         emission factors.  Moved START$ to MODE 6; COMP to MODE 9.


c         Added Mexican vehicle LDV/MDV tech groups (40-49), and 


c         LDV/MDV Diesel tech groups (170-189).  Increased TECH$


c         to 190.


c      4. Added BERs for unified cycle (UC) based driving modes: UC1 and UC2,


c         for light duty and medium duty gasoline vehicles.


c      5. Corrected exhaust TCFs for tech groups 11-13, 15, 17-27 per


c         ARB e-mail dated 1/8/99.


c      6. Moved RVP array to new file RVP_DATA.FOR.  Expanded RVP file to be


c         area specific.  Modified GET_AREA.FOR to compute average RVPs for


c         scenario areas.  Modified RVP algorithms in EXHCF and EVAPCF to use


c         new RVP arrays.  RVP correction factors for annual average scenarios


c         are based on the average of monthly correction factors, instead of the


c         annual average RVP, to account for the non-linearity of the correction


c         factors.


c      7. Revised UC mode BERs for LEV tech groups provided by ARB on 1/29/99.


c      8. Mapped gasoline HHDVs and LHVs to tech groups 90-92 per ARB e-mail dated


c         2/1/99.  Dummy split of 50/50 for gas/Diesel used.


c      9. Add REFSPD values for UC modes for LDV/MDV tech groups per 2/1/99 ARB


c         e-mail.  Modes 4 & 5 copied from Modes 1 & 2.  Cloned Mode 1 & 2 SCFs to


c         Modes 4 & 5 (UC Modes 1 & 2) for LDV/MDV tech groups.


c     10. Cloned Mode 1&2 TCFs to Modes 4&5 (UC Modes 1&2) for LDV/MDV tech groups.


c     11. Expanded the CYCLE_CF array to include a MODE element.  Added cycle correction


c         factors of 1.0 for Mode 5 (UC Mode 2) for all LDV/MDV classes per 2/1/99 ARB


c         e-mail.


c     12. Copied trip/day data from gasoline-fueled MHDVs to gasoline-fueled


c         HHDVs and LHVs per 2/1/99 ARB e-mail.


c     13. Mexican vehicles (TGs 40-43), per ARB e-mail dated 2/2/99, data taken


c         from tech groups 1,7,10,13:  Cloned cycle correction factors, fuel correction


c         factors, speed correction factors, tech group standards, temperature


c         correction factors, regime growth rates.


c     14. Created new file MEX_DATA.FOR, and new arrays MEX_USE, MEX_POP, MEX_FRAC and


c         MEX_EVAP_FRAC to hold Mexican vehicle data.


c     15. Modified regime growth rate data for tech groups 18, 20-24, 26 by replacing


c         factors derived from TG 13 with factors derived from TG 15, per ARB e-mail


c         request dated 2/10/99.


c     16. Added new tech groups 28-30 to reflect LEV II technologies.


c     17. Added inter-county VMT travel fractions for MHDV and HHDV classes from ARB


c         e-mail dated 2/11/99.


c     18. Converted all gasoline vehicles to use new evap algorithms for hot soaks and


c         running losses.  Vehicle classes 5,6,7,8,9,12 and 13 are mapped to LDT/MDV


c         evap tech groups per ARB e-mail dated 2/11/99.


c     19. Updated selected activity data in RUN_DATA.FOR, CNTY_SPD.FOR and TRIPDATA.FOR


c         for all vehicle classes (except urban buses), per ARB e-mails dated 2/4/99


c         and 2/12/99.


c     20. Added data and calculation algorithms to account for instantaneous and chronic


c         unregistered vehicles.


c


c  02/27/99  DEVELOPMENT VERSION 1.79 (Beta 2)


c


c      1. Add reference speed for UC modes per ARB e-mail dated 2/19/99.


c      2. Completed addition of LEV II tech groups to module STANDARD_RATIO.


c      3. Added HDV Diesel NOx offset for off-cycle operation to BURDEN and MYCALC


c         calculations.


c      4. Added logic for using UC-based factors for starting and running


c         exhaust emissions as an alternative to FTP-based factors, based on


c         ARB e-mail messages dated 2/11/99 and 2/17/99.  Modifications made to


c         BURDEN_CALC and MYCALC modules.


c      5. Re-assigned LHDVs (vehicle classes 5 and 6) to Burden MDV category per ARB


c         request on 2/18/99.


c      6  Added revised THC/TOG/ROG factor algorithms to BURDEN calculations.


c         Correction factors are now applied to BER*CFAC in BURDEN_CALC.  Previously,


c         they were applied to TPD values in BURDEN.


c      7. Corrected error in function HS_BER_TO_GM_PER_HR which was incorrectly


c         applying diurnal activity factors twice.


c      8. Added NOx humidity correction factors for PC/LDT1/LDT2/MDV vehicles.


c      9. Added air conditioning correction factors for gasoline PC/LDT1/LDT2/MDV


c         gasoline vehicles.


c     10. Returned UC-mode reference speeds to FTP-based speeds, per ARB request.


c     11. UC mode BERs for all LDV tech groups modified by ARB.


c     12. Added gasoline HDV Mode 1 (FTP-1) and Mode 4 (UC-1) factors from ARB


c         e-mail dated 2/25/99.


c     13. Default speed distributions for vehicle classes 5-9 and 12-13 revised


c         by ARB in e-mail dated 2/23/99.


c     14. Activity data arrays in RUN_DATA.FOR modified by ARB in e-mail dated


c         2/23/99.


c


c  03/07/99  DEVELOPMENT VERSION 1.80 (Beta 3)


c


c      1. Revised technology groupings for start emissions and base start factors


c         in accordance with ARB memo dated 2/22/99.


c      2. Added output unit numbers, calculation and formatting algorithms for 


c         EMFAC-style impact rate outputs, both unformatted ("binary") and 


c         formatted ("text") versions.


c      3. Added tech groups 170-194 for LDV/MDV Diesel vehicles.


c


c  03/20/99  DEVELOPMENT VERSION 1.81 (Beta 4)


c


c      1. Corrected various errors.


c      2. Copied FTP based PMEX factors for gasoline vehicles to UC modes based on


c         ARB e-mail dated 3/18/99.


c      3. Revised ROG factor algorithm to preclude use of THC values less than 0.1 gm/mi,


c         per ARB e-mail dated 3/18/99.


c


c  04/25/99  DEVELOPMENT VERSION 1.82 (Beta 5)


c


c      1. Revised algorithms in BURDEN_CALC and EMFAC_CALC to properly account for


c         vehicles with model years greater than MDLYR$.


c      2. Incorporated revised population forecasting algorithm per ARB e-mail dated


c         3/24/99.


c      3. Revised status screen program to blank screen between scenarios.


c      4. Revised running loss calculations based on ARB e-mail dated 3/26/99.


c      5. Corrected various errors.


c      6. Revised running loss calculations per ARB phone request on 4/2/99.


c      7. Revised ROG factors for Diesels per ARB e-mail dated 4/7/99.


c      8. Revised I/M calculations to correct various errors, improve BETWEEN_CYCLE_


c         DETERIORATION algorithm, revise BAD_ID_RATE data, and modify sawtooth


c         calculation for I/M emission rates in MYCALC, E_CALC, and XBURDEN.


c      9. TIME_ON_FREQ values in RUN_DATA.FOR revised by ARB in 4/13/99 e-mail.


c     10. Corrected error in HDV NOx offset algorithm.


c


c  05/02/99  DEVELOPMENT VERSION 1.83 (Beta 6)


c


c      1. Revised BAD_ID_RATE data array per ARB e-mail request dated 4/27/99.


c      2. Corrected error in SCAB I/M program defaults for 1996+ I/M programs.


c      3. Revised running loss BERs and calculation algorithms per ARB e-mail


c         dated 4/30/99.


c      4. Revised UC Mode 2 (Mode 5) SCFs per ARB memo dated 4/27/99.


c      5. Corrected error in GET_POP to prevent incorrect calculations of


c         chronic unregistered vehicle populations when multiple scenarios


c         are run.


c


c  05/09/99  DEVELOPMENT VERSION 1.84 (Beta 7)


c


c      1. Revised running loss algorithms in subroutines EVAP, MYCALC, BURDEN_CALC,


c         and E_CALC, based on ARB e-mail message dated 5/7/99.


c      2. Revised default I/M assumptions for enhanced I/M programs.


c


c


c   05/16/99  DEVELOPMENT VERSION 1.85 (Beta 8)


c


c      1. Implemented logic to compute emissions on a county-portion basis, summing


c         emission values to calculate emissions for district, air basin, and


c         statewide totals.


c      2. Start correction factors for PM added by ARB.


c      3. Corrected various minor errors.


c      4. Modified impact rate printout to left-justify all records.


c      5. Modified impact rate printout to limit start emissions printing to TIME_OFF


c         periods of 1440 minutes or less.


c


c   05/23/99  DEVELOPMENT VERSION 1.86 (Beta 9)


c


c      1. Revised population growth rates in for L.A., Orange, Riverside and


c         San Bernardino counties per ARB e-mail dated 5/7/99.


c      2. Corrected errors in EMFAC mode impact rate calculations related to confusion


c         between temperature/speed and period/ageyr loops in various subroutines.


c


c


c   05/25/99  DEVELOPMENT VERSION 1.86a (Beta 9)


c


c      3. Corrected errors in tech group fractions for LDT2 LEVII and MDV LEVII vehicles.


c      4. Revised population growth rates for all other counties to reflect new back-casting


c         algorithm.  Implemented revised population back-casting algorithm per ARB


c         requests on 5/24/99.


c


c


c   06/06/99  DEVELOPMENT VERSION 1.87 (Beta)


c


c      1. Corrected various errors.


c      2. Added version number to EMFAC and Burden printouts.


c      3. Number of tech groups increased by ARB to reflect revised HDV and MCY tech


c         groups.  Revised HDV/MCY tech group data added to all arrays.


c      4. Revised ID rates provided by ARB.


c


c   07/05/99  DEVELOPMENT VERSION 1.88 (Beta)


c


c      1. Revised humidity correction factors per ARB e-mail dated 6/7/99.


c      2. Revised impact rate calculations (EMFAC mode) of correction factors


c         to enable looping through various RH/Temp/Speed combinations.  This


c         included revisions to the composite emission factor calculations in


c         EMFAC mode to separately track RH, speed and temperature correction


c         factors.


c      3. Corrected file corruption error in CORR_EFF.FOR file.


c      4. Activated Pb, SOx and CO2 emission calculations.  Added SCF equation


c         designations for these pollutants for gasoline vehicles.


c      5. Deleted EMFAC7G evaporative base emission rate data from BER_DATA for


c         all tech groups.  Added diurnal/resting loss evap BER data and TCF


c         data, and ensured use of new evap algorithms for all tech groups.


c      6. Enabled UC mode calculations for motorcycles per ARB e-mail dated 6/26/99.


c      7. Deleted REST_FRAC array; it is not used.


c      8. Added default I/M assumptions for all areas.  For detail calculations


c         (areapick = 5, 6, 7, 8) default assumptions override user I/M options.


c      9. Enabled evap I/M calculations.


c     10. Implemented area-specific calculations of season for fuel correction factors.


c


c   07/25/99  DEVELOPMENT VERSION 1.89 (Beta)


c


c      1. Revised evap calculations to reflect ARB OBD II assumptions.  Set gas cap


c         checks as default for enhanced I/M areas.


c      2. LHDT1/LHDT2/MHDT/HHDT/LHV trip/day values revised by ARB in 5/7/99 e-mail.


c      3. Added idle emission calculations; increased MODE$ to 10.


c      4. Added new BURDEN idle mode, and modified BURDEN printouts to show idle


c         emissions as a separate emitting mode.


c      5. Modified EMFAC input to allow minimum speed of 0 mph (idle), and modified


c         EMFAC output to report idle emissions for 0 mph speeds.


c      6. Revised hot soak algorithms and data per ARB e-mails dated 7/13/99 and 7/19/99.


c      7. Corrected HDV I/M treatment in 1984 I/M program.


c      8. Added HDV detail output option and CSV file output option for BURDEN mode.


c      9. Added hot soak moderate and high emitters per ARB e-mail dated 7/20/99.


c     10. Disabled bad ID test rate option from user interface, per ARB e-mail dated


c         7/21/99.


c     11. Incorporated revised PM speed correction factors provided by ARB in 7/21/99 e-mail.


c         Revised PM SCF equations per ARB request.


c


c   08/01/99  DEVELOPMENT VERSION 1.90 (Beta)


c


c      1. Heavy-duty Diesel BERs revised by ARB per 7/28/99 e-mail.


c      2. Modified impact rate output file format to provide for 100% RH values per ARB 


c         e-mail dated 7/27/99.


c      3. Revised high emitter (liquid leaker) regime growth rates for all


c         evap emitting modes and all evap tech groups per ARB e-mail dated


c         7/29/99.


c      4. Subroutine GET_POP revised to multiply heavy-heavy-duty vehicle (IVEH = 8)


c         populations by 1.2454 per ARB e-mail dated 7/29/99.


c      5. PM BERs for gasoline vehicles less than 14000 lbs GVW revised by ARB.


c      6. Added MVEI7G style CSV output format.


c


c   08/12/99  DEVELOPMENT VERSION 1.91 (Beta)


c


c      1. Corrected error in Burden vehicle number assignments.  Error affected HDV


c         values in BURDEN mode.


c      2. Fuel correction factors revised by ARB.


c      3. Temperatures for Imperial County revised by ARB.


c      4. Corrected errors in MVEI7G-style output format.


c      5. Corrected error in average season calculation for single-county scenarios.


c      6. Corrected various errors related to annual average scenarios.


c


c   09/01/99  DEVELOPMENT VERSION 1.92 (Beta)


c


c      1. Revised user interface, source code to reflect revised air basin/district


c         definitions; add district calculation options; add user-selection options


c         for relative humidity.


c      2. Population data files revised by ARB to reflect 1997-99 DMV data instead


c         of 1995-96 DMV data.  New data include instantaneous unregistered vehicles


c         but not chronically unregistered vehicles.  Instantaneous unregistered 


c         vehicle fraction set to zero.  Corresponding coding changes made to


c         subroutine GET_POP.


c


c   09/11/99  DEVELOPMENT VERSION 1.93 (Beta)


c


c      1. Added check for anomalous standard ratios for pre-1975 model year MDVs as


c         requested in ARB e-mail dated 3/30/99.


c      2. Added user options for THC/TOG/ROG and PM30/PM10/PM2_5 calculation options.


c      3. Revised accrual rate data for LHDV1, LHDV2, MHDV, HHDV and LHV classes


c         provided by ARB.  Revised base rate data for heavy-duty Diesel vehicles


c         provided by ARB.  Revised population survival rates and growth rates


c         provided by ARB.  Population back-casting algorithm revised as requested


c         in ARB e-mail dated 9/9/99.


c


c   09/18/99  DEVELOPMENT VERSION 1.94 (Beta)


c


c      1. Exhaust tech group fractions for 2003 MY LDT2 vehicles corrected by ARB.


c      2. Revision to running loss BERs for near zero evap (TGs 13, 33) by ARB.


c      3. Light-heavy-duty Diesel BERs revised by ARB.


c      4. Revised area I/M default values to reflect new enhanced I/M start date (1/1/00),


c         and use of ARB cutpoints in conjunction with ASM tests.


c      5. Added logic to calculate statewide average I/M benefit-weighted emissions


c         in statewide BURDEN runs that use the simple average calculation approach.


c      6. Added range of model years to BURDEN output header.  Modified default user outputs


c         for BURDEN runs to include only planning inventory format.


c


c   10/04/99  DEVELOPMENT VERSION 1.95 (Beta)


c


c      1. Modified population forecasting algorithm per ARB e-mail dated 9/28/99.


c      2. Corrected errors in MVEI7G style CSV file output.  Enabled calculations


c         of Pb, SOx and fuel use for all modes, for use in MVEI7G style CSV file output.


c      3. New versions of POPRDATA.FOR, CUNRDATA.FOR, BER_DATA.FOR, SCF_DATA.FOR provided


c         by ARB.


c      4. Modified population forecasting algorithm per ARB e-mail dated 10/4/99.


c


c   10/08/99  DEVELOPMENT VERSION 1.96 (beta)


c


c      1. Corrected starting ageyr for BURDEN runs for final model year (MDLYR$).


c      2. Revised population data provided by ARB.


c


c   10/17/99  DEVELOPMENT VERSION 1.97 (beta)


c


c      1. Corrected declaration of RVP variable from integer to real.


c      2. Modified input data checking routine to prevent requests for model year data


c         beyond model limit of 2010.


c      3. Eliminated off-cycle NOx correction factor for urban buses, per ARB e-mail


c         dated 10/15/99.


c      4. Added off-cycle NOx correction factor for 1999-2002 MHD/HHD vehicles, per


c         ARB e-mail dated 10/12/99.


c      5. PM BERs for all gasoline tech groups (except MCY) revised by ARB.  Equation


c         format for PM BERs modified per ARB e-mail dated 10/12/99.


c


c   10/28/99  DEVELOPMENT VERSION 1.98 (beta)


c


c      1. Modifications to expand model domain to include calendar years 1970-2040,


c         and model years 1965 - 2040.


c      2. Corrected errors in repair efficiency for 1978 model year.  Added trip


c         data and ambient temperature data for global areas 68 and 69


c         (omitted from v 1.92 changes).


c      3. Corrected transposition error in Diesel fuel correction factor array positions.


c         Added SCAB/Ventura fuel weighting factor for use in simple average model runs.


c      4. UC Mode BERs for gasoline PC/LDT/MDV revised by ARB.


c      5. Gasoline fuel correction factors revised by ARB.


c


c   11/14/99  DEVELOPMENT VERSION 1.99 (beta)


c


c      1. Added grand total calculations for HC which were omitted from version 1.93.


c      2. Modified user input to save calendar year when changed so that model year ranges


c         will reflect proper limits.


c      3. Corrected divide-by-zero error in running loss emissions for electric vehicles.


c      4. Added HDV Diesel idle emission rates per ARB e-mail dated 11/1/99.


c      5. Disabled part-year factors in accrual rate calculations per ARB e-mail dated 11/1/99.


c      6. Modified hot soak and running loss TCFs and hot soak BER-TO-GRAM-PER-HOUR coefficients


c         for high emitters (liquid leakers) so as to set evap TCFs to 1.0 for these vehicles,


c         per ARB e-mail dated 11/1/99.


c      7. Corrected error in selection of PM10 fraction for Diesel vehicles in impact rate


c         (EMFAC mode) calculations.


c      8. Revised format for impact rate record type 2 for consistency with DTIM.


c      9. Temporarily disable individual soak time calculations for hot soak


c         emissions during EMFAC-mode runs until DTIM can be modified to accept the data.  Changes


c         made to IMPRATES.FOR and to subroutine EVAPCF.


c     10. Moved fuel use, SOx, and Pb calculations from PRINT_BURDEN to BURDEN to ensure that


c         regional totals are properly accumulated for detail area runs.


c     11. Corrected gasoline PM BERs per ARB e-mail dated 11/12/99 and phone calls


c         on the same date.  PM BERs corrected for TGs 51, 81, 111, 141, 231, 260-277.  Revised logic


c         for gasoline PM emission rate calculation to limit catalyst vehicle emissions to be no


c         greater than for non-catalyst vehicles due to runaway exponential equation.


c     12. Revised HDD NOx offset per ARB e-mail dated 11/11/99; moved HDD NOx offset


c         calculation from individual subroutines to function HDD_OFFSET.


c     13. Corrected error so as to allow BURDEN and EMFAC scenarios to run within the same


c         input data file.


c     14. Disabled ASCII Report output option for EMFAC runs; no file format has been specified for


c         this option by ARB, and the option did not generate any output files.


c     15. Corrected miscellaneous errors in subroutine MYCALC (CALIMFAC mode) to eliminate


c         run time errors.


c     16. Added algorithms to reflect Mexican vehicle emissions when operated within California.


c


c   01/18/00  DEVELOPMENT VERSION 1.99a (beta)


c


c      1. HDD NOx offset factors revised per ARB e-mail dated 11/18/99.


c      2. Added a check in EXHCF subroutine to look for missing temperature correction factors (such


c         as for idle emissions) and set them to 1.0.


c      3. Corrected high altitude flag logic for simple average scenarios; added high altitude CF


c         weighting factor.


c      4. Revised I/M weighting factor algorithm to compare first I/M year for each area, rather


c         than the number of I/M programs.


c      5. Corrected error in I/M subroutine: added initialization for AGEYR=1 pre-inspection evap


c         regime fractions.


c      6. Reset partial hot soak coefficients for high emitters to be equal to those for moderate


c         emitters, per ARB e-mail dated 12/8/99.  Changed basis for calculation of partial


c         hot soaks from TIME_REST array to TIME_OFF array, and changed HS_REST_LIMIT from 35 minutes


c         to 40 minutes, per ARB e-mail dated 12/8/99.


c      7. Exhaust tech fractions for 2003 LDT2 and for 1998-2003 MDV modified by ARB in e-mail dated 12/10/99.


c      8. Added Mexican truck population data per ARB e-mail dated 12/10/99.


c      9. Cloned the following activity data from gasoline PC/LDT1 to electric PC/LDT1: population


c         survival rates, RUN_FREQ array, TIME_ON_FREQ array, TIME_OFF_FREQ array, TIME_REST_FREQ array,


c         VEH_STARTS array.


c     10. Corrected error in unregistered vehicle algorithm in GET_POP.


c     11. Added re-calculation of EX_SUM_FRAC and EV_SUM_FRAC arrays in main program when tech frac arrays are


c         modified to incorporate Mexican vehicles.


c     12. I/M identification rates and correction efficiencies modified by ARB in e-mails dated 1/07/00.


c     13. Modified HS_BER_TO_GM_PER_HR function to add additional correction factor to assume


c         no hot soak emissions for trip lengths of 4 minutes or less.


c     14. Tech group fractions for urban buses modified per ARB e-mails dated 12/3/99 and 1/11/00 to add


c         gasoline urban buses.  Accrual rates for gasoline urban buses cloned from Diesel urban buses,


c         per ARB e-mail dated 1/11/00.  Cloned activity frequency data from Diesel urban buses to gasoline


c         urban buses, per ARB e-mail dated 1/11/00.  Cloned evap tech group fractions for MHDV to urban buses,


c         per ARB e-mail dated 1/11/00.  Cloned start and idle activity data from Diesel urban buses to gasoline


c         urban buses, per ARB e-mail dated 1/11/00.


c


c   02/28/00  DEVELOPMENT VERSION 1.99b (beta)


c


c      1. Corrected error in target population calculation in forecasting algorithm for ageyr=2+ vehicles:


c         changed population growth factor reference from (CYR-1) to CYR.


c      2. Cloned population growth rates from gasoline to electric vehicles for vehicles classes 1 & 2.


c      3. Various evap changes made by ARB per e-mail dated 1/31/00.  Changes include revised evap BERs; 


c         revised hot soak TCF coefficients; revised evap regime growth coefficients and algorithms; revised


c         evap ID rates for I/M; and revised base temperature for hot soak TCF calculations.


c      4. Added check for missing activity data when calculating run fraction in HS_BER_TO_GM_PER_HR function.


c      5. Added evap mode mapping for TONS_NO_IM array in Burden calculations.


c      6. Corrected error in input file read/write routines for runs with district geographic areas.


c      7. Trips per day estimates for PC, T1, T2 and T3 vehicles revised by ARB.


c      8. Corrected errors in BURDEN_CALC, EMFAC_CALC, and MYCALC related to transfer of start emissions data


c         from mode 1 or 4 to mode START$.


c      9. Corrected error; reversed array positions for IM240 and ASM in ID_RATE and CORR_EFF data files.


c     10. Running loss moderate regime growth rates modified by ARB.


c     11. Revised Diesel fuel correction factors per ARB e-mails dated 12/16/99 and 02/10/00.  Changed fuel


c         correction factor breakpoint from 1993 to 1994 calendar year to be consistent with revised fuel


c         correction factors.


c     12. Revised temperature correction algorithm for start emissions per ARB e-mails dated 12/3/99, 1/9/00,


c         1/11/00, and 1/16/00.


c     13. Evap BERs for ETGs 12,13,32,33 revised by ARB in e-mail dated 2/10/00.


c     14. Linear model coefficients for resting and diurnal losses added per ARB e-mail dated 2/10/00.


c         Diurnal and resting loss algorithms modified to incorporate revised linear model for lower


c         temperatures per ARB e-mail dated 2/10/00.


c     15. Modified code in several subroutines to limit UC_MODE use to LDV, MDV and MCY, per ARB e-mail dated


c         2/17/00.  Modify UC_MODE to be vehicle-class specific.


c     16. Added VMT adjustment factors to convert week-average VMT calculated values to weekday VMT values


c         per ARB e-mail dated 2/22/00.


c     17. ID rates for TGs 20, 22-24, 26-30 modified by ARB in e-mail dated 2/22/00.


c     18. Multi-day diurnal/resting loss factors for near zero evap vehicles (ETGs 13 and 33) set to 1.0


c         per ARB e-mail dated 2/22/00.


c     19. Deleted 0.5 factor from CUMMIL calculations per ARB e-mail dated 2/22/00.  Added FIRST_YEAR_FACTOR


c         variable, set equal to 1.0, in its place.


c     20. Corrected transposition error in accrual rate array elements for area 69 passenger cars.


c     21. Deleted VMT-related adjustment for running loss emissions per ARB e-mail dated 2/24/00.


c


c   03/26/00  DEVELOPMENT VERSION 1.99c (beta)


c


c      1. Corrected error in assignment of start correction factors for FTP-mode calculations in EVAPCF.


c      2. Corrected error in accrual rate array for area 6 Diesel passenger cars.


c      3. Revised VMT calculations to eliminate dependence on tech group fractions because of complications


c         related to Mexican vehicle calculations.


c      4. Corrected error in calculation of POST_IM regime fractions.  Multiplier of 0.5 changed to 1.0


c         because the ID rates already reflect a factor of 0.5 (representing one-half of the fleet).


c      5. Corrected error in calculation of running loss regime size for high emitters (liquid leakers);


c         regime size was being calculated based on odometer; it should have been calculated based on vehicle


c         age.


c      6. Revisions by ARB to registered vehicle population data, chronic unregistered population data,


c         population growth rates, and Mexican vehicle population data.


c      7. Cloned evap tech groups 2 and 22 to 3 and 23 to enable separate tracking of catalyst and non-catalyst


c         vehicles of this vintage; renumbered subsequent evap tech groups accordingly.  Made corresponding


c         changes in various subroutines where evap tech group numbers have been hard-coded.


c      8. Population survival rates modified by ARB in e-mail dated 3/21/00.


c      9. Modified exhaust regime growth rates for tech groups 9-10, 12-15, 17-24, 26-30, 42-43 based on


c         reanalysis of Hammond data, per ARB e-mail dated 3/16/00.


c     10. Revised various I/M program defaults based on ARB e-mail dated 3/21/00.  Startyr for enhanced I/M


c         changed to 1/1/01; MAXAGEYR for 1990 program changed from 20 years to 30 years; gas cap evap


c         test added for HDV (subprogram 1) in enhanced I/M.


c     11. Revised start correction factor for PM emissions per ARB e-mail dated 3/24/00.  PM BERs and HDD


c         BERs modified by ARB in e-mail dated 3/24/00.  Corresponding changes to BER algorithm made.  HDD


c         NOx offset calculation bypassed per ARB e-mail dated 3/23/00; offset is now embedded within the


c         BER.


c     12. Disabled OBD user menu option, as this is not yet implemented.


c     13. Set liquid leaker regime growth rates for evap tech groups 13 and 33 (enhanced evap) to be


c         identical to those for evap tech groups 14 and 34 (zero evap), per ARB e-mail dated 3/15/00.


c         Set multi-day resting and diurnal loss adjustment factors to 1.0 for evap tech groups 13 and 33,


c         per ARB e-mail dated 3/15/00.


c


c   04/26/00  DEVELOPMENT VERSION 1.99d (beta)


c


c      1. Corrected high altitude weighting factor logic.


c      2. Moved calculation of exhaust and evap tech group sums from GET_AREA to new subroutine GET_SUM_FRAC.  


c         Added an additional call to this subroutine to deal with sub-area calculations (for example, of statewide


c         runs) where the EX_SUM_FRAC and EV_SUM_FRAC arrays may have been modified to reflect Mexican vehicles


c         for an earlier sub-area.


c      3. Added equation bounds for absolute humidity calculations per ARB memo dated 2/1/99.


c      4. Corrected hot soak gram per hour function for EMFAC mode calculations.


c      5. ID rates for OBD2 tech groups modified by ARB per e-mail dated 4/4/00.


c      6. Corrected error in target population calculation in backcasting algorithm: changed


c         population growth factor reference from (CYR-1) to (CYR).


c      7. Revised by ARB to disable all calculations related to inter-area vehicle movements in e-mail dated 4/20/00.


c      8. Trips per day for PC-MDVs modified by ARB to be the same as those in EMFAC7G; e-mail dated 4/20/00.


c      9. PC, LHDT1, LHDT2, MHDT, HHDT and LHV accrual rates revised by ARB for all areas in ARB e-mail dated 4/20/00.


c         PC rates are set equivalent to LDT1 rates.


c     10. Modified/corrected running loss output to reflect a single running loss emission rate that reflects a


c         time_on value of 60 minutes, per ARB e-mail dated 4/20/00.


c     11. Revised evap inspection logic such that vehicles which are not identified by the gas cap check during the


c         first inspection cycle are never identified, per ARB request.


c     12. Accrual rates for all vehicle classes in Bay Area and San Joaquin Valley air basins modified by ARB per e-mail


c         dated 4/25/00.


c


c   05/04/00  DEVELOPMENT VERSION 1.99e (beta)


c      1. Corrected typographic error in RL_AGE coefficient for normal emitters; changed from a negative number to a


c         positive number.  Corrected typographic error in RL_TIME coefficient for moderate emitters from 0.011etc to


c         0.11etc.


c      2. Revised evap inspection logic such that the exhaust between_cycle_deterioration


c         algorithm is used, and the gas cap failure rate is calculated based on same


c         age used in the deterioration algorithm, per ARB e-mails dated 4/27/00 and 4/28/00.


c      3. RVP data for years 1996 and later modified by ARB for all areas except South Coast Air Basin.


c      4. Corrected declarations of the following arrays/variables from integer to real:  TEMPERATURE (ambient 


c         temperature); RHUM (ambient humidity); RTEMP (in EVAP, used in resting/diurnal loss calculations); 


c         FUEL_PB (fuel lead content); FUEL_S (fuel sulfur content in ppm).


c


c   05/08/00  DEVELOPMENT VERSION 1.99f (beta)


c      1. Revised I/M logic to create new IM_TEST variable to correct error where Evap I/M was


c         occurring even when there was no Evap I/M program in effect.


c      2. Revised I/M weighting logic to apply to all simple average runs, and not just statewide average runs.


c      3. Implemented default I/M logic for district-average runs; prior to this, district-average runs had a 


c         default I/M program based on Los Angeles County.


c      4. Modified FIRST_IM and FIRST_EVAP_IM to HAD_FIRST_IM and HAD_FIRST_EVAP_IM to clarify that these


c         variables are set true after the first I/M has been completed.  Corrected logic errors in evap I/M


c         algorithms related to FIRST_EVAP_IM variable.


c


c   06/17/00  DEVELOPMENT VERSION 1.99g


c      1. Modified population forecasting/backcasting algorithms.


c      2. Revised display name to EMFAC2000 in various routines.


c      3. Corrected typographic error in RL_TIME coefficient for moderate emitters.  Refined


c         TEMP^3 factor for DRNL_TEMP from 0.0000002 to 0.000000175.


c      4. Modified FCF arrays to account for fourth gasoline fuel regulation beginning in 2003.  Modified 


c         fuel correction factor algorithm to reflect fourth gasoline fuel regulation.  Dummy values


c         (from third gasoline fuel regulation) stored in the array.


c      5. Corrected error in Mexican vehicle calculation within backcasting algorithm.


c      6. Corrected MY2003 ZEV tech group fraction from 9.99% to 10.00%; reduced gasoline fraction from


c         74.94% to 74.93%


c      7. Modified evap algorithm so that a gas cap check is enabled for OBD evap tech groups


c         (ETG 13,14,33,34) regardless of whether the user has selected a gas cap check


c         as one of the I/M options.


c      8. BERs for hot soak moderate and high emitters revised per ARB e-mail dated 6/6/00.


c      9. Revised evap regime growth rates for hot soak, diurnal and resting


c         loss normal emitters per ARB e-mail dated 5/31/00.  Modified regime growth calculation


c         algorithms to calculate normal emitter regime sizes directly for all evap emitting


c         modes, rather than calculating normal emitter regime sizes by subtraction.


c     10. Modified running loss regime growth algorithm to use age-based coefficients instead


c         of odometer-based coefficients for normal and moderate emitters, per ARB e-mail dated


c         5/30/00.  Cap on size of moderate emitter regime growth size for carbureted vehicles


c         is eliminated with this change.


c     11. Clarified terminology used for enhanced evap tech groups.


c     12. Revised resting loss/diurnal TCF coefficients for high emitters (liquid leakers) so as


c         to set TCFs to 1.0 per ARB e-mail dated 5/30/00.


c     13. Eliminate obsolete reference in utility module COMPUTE$REGSIZE to moderate emitters in


c         heavy-duty vehicle classes.  There are no longer any moderate emitters in heavy-duty


c         vehicle classes.


c     14. Modify default and area-specific I/M assumptions per ARB e-mail dated 6/8/00 and subsequent


c         clarifying messages.


c     15. PM size fractions revised by ARB in e-mail dated 6/12/00.


c


c   07/16/00  DEVELOPMENT VERSION 1.99h


c


c      1. Added two HDV I/M algorithms.  The first transfers MDV I/M benefits to HDV categories


c         due to a lack of data regarding HDV I/M benefits.  The second uses a lookup table contained


c         in a new data module, HDV_IM_REDUCTIONS.  Algorithms/logic added in subroutines GET_IM_SUBPROG


c         BURDEN_CALC, and EMFAC_CALC.


c      2. Corrected error in I/M subroutine; deleted extra "*" in HEP calculations.


c      3. Corrected error in declaration of MDV AC_FRAC values.


c      4. Tech Group 31 (PZEVs) added by ARB to various files.  HDV tech groups revised by ARB, with


c         appropriate changes to various files.  BERs for hot soak moderate and high emitters


c         revised by ARB.  Deleted references to separate Sierra files for I/M identification


c         rates and correction efficiencies; only ARB versions of these files carried forward.  Revised


c         hot soak BER scaling factors for high emitter, near-zero-evap vehicles to 1.0.  Modified 


c         subroutine GET_STDRATIO to reflect new PZEV category.  Tech group fractions for MY 2004-06 PCs


c         and MY 2003-06 LDT1s revised by ARB.


c      5. Modified 1998 program to use on IDLE/2500 instead of ASM, per ARB e-mail dated 6/28/00.


c         Added 1998 program to basic I/M areas per ARB e-mail dated 6/28/00.


c      6. Modified running loss output to reflect a single running loss value based on a weighted average


c         of TIME_ON values, per ARB e-mail dated 5/31/00.


c      7. Modified IDLE activity calculations for EMFAC runs so that idle emissions are reported in units


c         of grams per hour (daily average) instead of grams per day.


c


c   08/06/00  RELEASE VERSION 2.0


c


c      1. Corrected error in input routine.  Maximum inspection age was previously limited to 40 years; this


c         has been corrected to AGEYR$.


c      2. Corrected error in initial calculation of CUNR_VEH_FRAC in forecasting algorithm (in subroutine


c         GET_POP), changing UNREG_FRAC to IUNREG_FRAC.


c      3. Added IMODE dimension to AC_OFFSET array to correct error in which AC_OFFSET was reset to zero after


c         being properly calculated.


c      4. Corrected typographic error in moderate emitter hot soak BER per ARB e-mail dated 7/20/00.


c      5. Corrected coding errors to implement printing for both gasoline and Diesel urban buses in expanded


c         truck report format, per ARB e-mail dated 8/3/00.


c      6. Added HDV I/M benefits per ARB e-mail dated 8/3/00.


c      7. Revised pollutant name logic to accommodate more descriptive PM labels in impact rate files, per ARB


c         e-mail dated 7/27/00.


c      8. Implemented fuel consumption calculations for impact rate reports.


c 


c   10/24/00   RELEASE VERSION 2.01


c


c      1. Corrected error in accumulation of fuel consumption totals during multi-scenario runs.


c      2. Corrected error in BURDEN header output for District-average runs.


c      3. Corrected typographic error in vehicle class names for TGs 235 and 236 in BER_DATA; no changes


c         to data.  Changed designation of TG 210 in tech group summary table to "placeholder"; no changes


c         to data.


c      4. Starting (Mode 1) rates for HDV-gas non-cat and ox-cat vehicles were modified to be


c         equal to Mode 2 emission rates.


c      5. Modified TG31 data to reflect PZEV emission rates.


c      6. Evap TGs 16 and 36 were added for PZEVs.


c      7. Revisions to evap scaling factors to reflect the addition of ETGs 16 and 36 (PZEVs).


c      8. Activated HDV I/M benefit lookup table in E_CALC and XBURDEN.


c      9. Fuel correction factors for NOx for Phase III gasoline modified.


c     10. Corrected coding error in GET_POP to properly implement HDV out-of-state adjustment


c         factor within forecasting algorithm.


c     11. Modified evap OBD algorithms to reflect new ETGs 16 and 36.  These are PZEV/OBD2 groups.


c     12. Sulfur contents revised for gasoline and Diesel fuels, CY1994 and later.


c     13. Added evap TGs 16 and 36.  These are PZEV evap TGs.  Modified liquid leaker growth rates


c         in ETGs 14 and 34.


c     14. Tech group fractions for HHDVs and LHVs modified by ARB in e-mail dated 10/24/00.


c     15. Error in LHDT1/LHDT2 accrual rates corrected by ARB.


c


c   11/21/00  RELEASE VERSION 2.02


c


c      1. Corrected READ_SCEN and WRITE_SCEN subroutines to correct error; RH values were not being saved to file


c         during EMFAC or microscale runs.


c      2. Population growth rates for motor homes modified by ARB in e-mail dated 11/16/00.


c


c   02/05/01  RELEASE VERSION 2.03


c      1. AC NOx correction factors revised by ARB in e-mail dated 11/20/00.


c      2. Added impact rate text and CSV output options for EMFAC-mode calculations.


c      3. Corrected error in DTIM running loss output calculation.


c      4. Deleted temporary DTIM hot soak calculations in EVAPCF (added in v 1.99) and revised subroutine


c         IMPRATES to add temporary DTIM weighting there.


c      5. Added logic to subroutine MYCALC to ensure that CFAC values are not zero due to missing data.


c      6. Corrected read_scen and write_scen subroutine to ensure that use_hours and use_day variables 


c         are saved for each run.


c      7. Corrected error in IMBER_X_CFAC calculation in EMFAC-mode calculations to use IM evap additive


c         factors instead of non-I/M evap additive factors.


c      8. School bus speed distributions modified per ARB e-mail request dated 1/29/01.


c      9. Corrected error in normalization of speed distributions in AREA_AVERAGE; idle frequencies are


c         now normalized separately.  Corrected error in GET_SFRAC in selection and mapping of speed


c         distributions from default speed distribution array.


c     10. Revised temporary DTIM hot soak calculation to be based on TIME_OFF distribution instead of


c         TIME_REST distribution, per ARB telephone request.


c     11. Revise VEH_CUMMIL calculation algorithm to correct errors in CALIMFAC-mode calculations.


c     12. Revised emission factor output formats to prevent overflow error when writing CO2 emission factors


c         in CALIMFAC mode.


c     13. Corrected error in evap calculations to ensure that CFAC is always applied to evap calculations


c         in CALIMFAC mode.


c     14. Revised logic for tech-group regression equations in CALIMFAC mode to correct output.


c     15. Suppressed printing of SOx, lead emission factors in CALIMFAC mode (they are not calculated for this


c         mode yet.)


c     16. Suppressed printing of evap tech-group specific regression equations in CALIMFAC mode.  Evap needs to 


c         include all correction factors, and they are presently incorporated only into model-year composite


c         calculations.


c     17. Revised printing of tech-group specific exhaust emission factors to be based on running exhaust


c         (mode 2 or mode 5) only; composite mode factors are not calculated on a tech-group basis.


c


c   06/12/01  RELEASE VERSION 2.04


c      1. Added WEIGHT output file.


c      2. Corrected function HS_BER_TO_GM_PER_HR to zero out hot soaks for trips < 5 minutes in EMFAC mode


c         and set maximum soak factor to 1.0.


c      3. Modified subroutine IMPACT_RATE_OUT to include a comment on Table 4 (Hot Soaks) indicating that


c         hot soaks are corrected to account for zero emission fop trip lengths of less than 5 minutes.  


c      4. In subroutine EXHCF, corrected FCF index from STARTAGEYR to MAXAGEYR for EMFAC mode calculations. 


c      5. In the subroutine START, corrected an error in the calculation of START_TCF_B1 during 


c         BURDEN mode calculations.


c      6. In subroutine IMPACT_RATES, the partial-day diurnal and partial-day resting loss calculations were


c         revised to include the AT_REST fraction for the RTL/RTS (i.e., report) output format per ARB e-mail


c         dated 5/11/01.


c      7. In subroutine EMFAC_CALC, corrected running loss calculation to remove AREA_TRAVEL_FRAC adjustment per


c         telephone 6/13/01 discussion with ARB. 


c      8. Corrected non-cat vs. cat split inconsistencies in evap tech groups and cloned new evap


c         groups 4 and 24 to represent the same splits by model year found in the exhaust groups.


c      9. Expanded the Output dialog box to include user inputs for bag and correction factor option when


c         the CALIMFAC output mode is selected.


c


c   07/18/01  RELEASE VERSION EMFAC2001 VERSION 2.06 (Draft)


c      1. Introduction of the What-If Scenario (WIS) Generator and Interface.


c      2. Extensive User-Interface Changes and code restructuring to graduate to a complete Windows 32-bit 


c         interface.


c      3. Restructuring of module data from data statements to assignment statements to substantially reduce 


c         compilation time.


c      4. Substantial improvement in execution time through targeted array initializations.


c


c   09/01/01  RELEASE VERSION EMFAC2001 VERSION 2.06 (Final)


c      1. Added Low-Sulfur Diesel Fuel, which involved changes to MODULE FUEL_CF_DATA and Subroutine EXHCF


c      2. Corrected bug in Version 2.04, which incorrectly reset BER correction factors from 0.0 to 1.0.


c


c  ***** END OF REVISION HISTORY


c 


c -----------------------------------------------------------------------------


c 


c        THIS PART OF THE PROGRAM CALCULATES EMISSION FACTORS FOR THE


c                 CALIFORNIA FLEET FOR MODEL YEARS 1965-2040


c 


c                     **   280 TECHNOLOGY GROUPS    **


c                     **        10 POLLUTANTS       **


c                     **      10 DRIVING MODES      **


c                     **   13 VEHICLE CATEGORIES    **


c                     **   MODEL YEARS 1965-2040    **


c                     **  CALENDAR YEARS 1970-2040  **


c                     **    UP TO 9 I/M PROGRAMS    **


c 


c 


c 


c     EMFACX


c 


c     EMFACX is the driver (main) program.


c 


c ....Establish variables.


c 


      USE PARAMS


c


      USE AREA_DATA, ONLY: USE_AVERAGE, AREA_MEX_POP, AREA_AGE_POP


      USE AREA_INDEX


      USE BASE_RATE_DATA


      USE BURDEN_PARAMS


      USE COMPOSITE_CF


      USE CUM_ODOMETER


      USE EMFAC_DATA


      USE EM_RATES, ONLY: REST_BER, DRNL_BER


      USE EVAP_TECH_FRACS


      USE EXHAUST_TECH_FRACS


      USE FLEX_POINTS


      USE IMDATA


      USE LABELDATA


      USE MEX_DATA, ONLY : MEX_FRAC, MEX_EVAP_FRAC


      USE MYR_EMRATE


      USE REG_SIZE_DATA


      USE REGIME_FRACTIONS


      USE REGRESS


      USE RUN_DATA, ONLY : TIME_OFF$, TIME_REST$, TIME_ON$


      USE RUN_LIMITS


      USE START_FACTORS


      USE TG_BER


      USE TG_INDEX


      USE UNIT_NUMBERS


      USE USERDATA


      USE WIS_READWRITE





      use timeblocks





c 


      IMPLICIT NONE


c 


      CHARACTER OUTFILE*80


c 


      INTEGER IPERIOD, AGEYR, IFUEL, GET_FUEL


      !!INTEGER ISCEN  2001 get from UserData


      INTEGER FILELEN, IOERR


      INTEGER ITECH,TECHIDX,FREE_TECH,IVEH,MYR


      INTEGER TASK, DUMMY, IAREA, LAST_AREA


      INTEGER WT_TASK, WTDUM    ! TASK ID FOR WEIGHT OUTPUT ROUTINE


c 


      REAL TECH_SUM





      !--------------------------- Executable code begins ----------------------------





      call timebinit


      call timebstart(10)  ! 10 is outer loop of program


c 


c ....Open files for input and output.  Output file names default to


c     the prefix of the input file name (MOD_FILE) plus specified


c     extensions.


c 


      FILELEN = SCAN ( TRIM(MOD_FILE), '.', .TRUE.)  ! Use backwards scan


      IF (FILELEN .GT. 0) THEN


          OUTFILE = TRIM(MOD_FILE(1:(FILELEN-1)))


      ELSE


          OUTFILE = TRIM(MOD_FILE)


      ENDIF


c


      OPEN (UNIT=U_NEW_INPUT, STATUS='OLD', 


     &          ACTION='READ', FILE=TRIM(MOD_FILE),


     &          IOSTAT = IOERR )


      IF ( IOERR /= 0 ) THEN


        WRITE (*,*) 'Error ',IOERR,' opening file "',MOD_FILE,'"'


        RETURN


      ENDIF


c


c     Allocate the arrays for the emission factors.


c


      call timebstart(11) ! Time in allocate statements


      ALLOCATE (TG_BER_NO_IM(AGEYR$,POL$,MODE$,TECHIDX$) )


      ALLOCATE (TG_BER_PRE_IM(AGEYR$,POL$,MODE$,TECHIDX$) )


      ALLOCATE (TG_BER_POST_IM(AGEYR$,POL$,MODE$,TECHIDX$) )


      call timebstop(11)


c


c     4/01 Move all scenario-dependent code out of here,


c     PROG_MODE is not known (or not correct) until after READ_SCEN call


c


c     Loop structure:


c


c     Scenario


c       Area


c         Vehicle class


c           Model Year


c             Technology Groups


c             end


c           end


c         end


c       end


c     end


c


      READ (U_NEW_INPUT,*) SCENNUM


      IF ( SCENNUM < 0 ) THEN


         CALL READ_WIS(U_NEW_INPUT)


         READ (U_NEW_INPUT,*) SCENNUM


      ELSE


        CALL WIS_EDIT_INIT


      ENDIF


      call userdata_run_date





      !--------------------------- SCENARIO_LOOP begins ----------------------------





      SCENARIO_LOOP: DO ISCEN = 1,SCENNUM


      call timebstart(2)


c


c     Read scenario data.


c 


      CALL READ_SCEN (MOD_FILE)


c


c     Update screen with scenario name and number


c


      CALL PROGRESS( PROG_MODE, 0, 0, ISCEN, 0, 0, 0 )


c


c     Open any new files that this scenario needs


c


      CALL Scen_Open_Files( OUTFILE )


c


c     Allocate scenario-dependent arrays


c


      CALL Scen_Allocate


c


c     If this is a Burden run, zero the total tons and Burden activity arrays.


c


      IF (PROG_MODE == "Burden") THEN


          call timebstart(12)


          TOTAL_TONS = 0.0


          TOTAL_TONS_NO_IM = 0.0


          TOTAL_B_VMT = 0.0


          TOTAL_B_POP = 0.0


          TOTAL_B_STARTS = 0.0


          TOTAL_FUEL = 0.0


          TOTAL_FUEL_NO_IM = 0.0


          call timebstop(12)


      END IF


c


c     Zero the area index array.  Doesn't get_area take care of this???


c


      AREA_IDX = 0


c


c     Get area-specific data for this scenario.


c


c     Set TASK = 0 to indicate this is the first initialization for activity data.


c     The DUMMY parameter is used later to indicate the area being processed.


c


      TASK = 0


      DUMMY = 0


c        


      CALL GET_AREA(TASK, DUMMY, ISCEN)


c


c     AREA_IDX is created in GET_AREA, and contains the list of individual areas


c     to be evaluated.  However, we loop through these areas only if we are doing


c     detail (sub-area) calculations.


c


      IF (USE_AVERAGE) THEN


          LAST_AREA = 1


      ELSE


          LAST_AREA = AREA$


      END IF


c


c


c     Clean the arrays for EMFAC impact rate tables.


c


      IF (PROG_MODE == "Emfac" .AND.


     *   (OUTPUT(2,3) .OR. OUTPUT(2,4)) ) THEN


          IMP_TXT_TBL1 = 0.0


          IMP_TXT_TBL2 = 0.0


          IMP_TXT_TBL4 = 0.0


          IMP_TXT_TBL56 = 0.0


          IMP_TXT_TBL7 = 0.0


          IMP_TXT_TBL8 = 0.0


      END IF


c 


c     Set up for model year loop below.


c     We only need to loop for model years through the scenario


c     calendar year.


c 


      MAXMYR = MIN(MDLYR$,SCENCYR - 1964)  ! If SCENCYR is limited to 2040, this has no effect


c


c     We also need to limit the model years to those which have been


c     selected for this scenario.


c


      MAXMYR = MIN(MAXMYR, END_MYR - 1964)


      MINMYR = MAX(1,START_MYR - 1964)


c


c     Finally, since we only have data for AGEYR$ ages, we don't include


c     any model years for which we will exceed the age limit.


c


      MINMYR = MAX(MINMYR,SCENCYR-1964-AGEYR$)


c


      !--------------------------- AREA_LOOP begins ----------------------------





      call timebstop(2)


      AREA_LOOP:  DO IAREA = 1, LAST_AREA


      call timebstart(3)


c


c     If AREA_IDX = 0, we have no more areas to evaluate.


C     (LAST_AREA will take care of this, should never happen.)


c


      IF (AREA_IDX(IAREA) == 0) EXIT


c


c     If this is a Burden run, zero the area-specific tons and Burden


c     activity arrays.


c


      IF (PROG_MODE == "Burden") THEN


          call timebstart(12)


          TONS = 0.0


          TONS_NO_IM = 0.0


          B_VMT = 0.0


          B_POP = 0.0


          B_STARTS = 0.0


          call timebstop(12)


      END IF


c


c     Set TASK = 1 to indicate that we are to get data for the AREA specified


c     in the subroutine call.


c


      TASK = 1


c


      CALL GET_AREA (TASK, AREA_IDX(IAREA), ISCEN)


      CALL PROGRESS( PROG_MODE, 0, 0, ISCEN, IAREA, 0, 0 )


c


c     If we're running in EMFAC mode and printing impact rate files, call


c     IMPACT_RATES and print the header records.


c


      IF (PROG_MODE .EQ. 'Emfac' 


     *              .AND. 


     *   (OUTPUT(2,1) .OR. OUTPUT(2,2)) ) THEN


          CALL IMPACT_RATES(1,ISCEN,0,0)


      END IF


c


CRWC    If WEIGHT output requested, write header for this scenario


C


      IF ( OUTPUT(1,1) ) THEN 


        WT_TASK = 1


        CALL WEIGHT(WT_TASK, OUTFILE,


     &                IAREA,MINMYR,MAXMYR,WTDUM,WTDUM,WTDUM)


      ENDIF





      call timebstop(3)


c


c     The next loop is for vehicle categories.


c 


c ....        |------------------------------------------------------|


c             | VEH |     |    |                        |            |


c             |CLASS|FUEL |CODE|     DESCRIPTION        |WEIGHT CLASS|


c             |=====|=====|====|========================|============|


c             |   1 | ALL | PC |PASSENGER CARS          |    ALL     |


c             |   2 | ALL | T1 |LIGHT-DUTY TRUCKS       |    0- 3750 |


c             |   3 | ALL | T2 |LIGHT-DUTY TRUCKS       | 3751- 5750 |


c             |   4 | ALL | T3 |MEDIUM-DUTY TRUCKS      | 5751- 8500 |


c             |   5 | ALL | T4 |LIGHT-HEAVY DUTY TRUCKS | 8501-10000 |


c             |   6 | ALL | T5 |LIGHT-HEAVY DUTY TRUCKS |10001-14000 |


c             |   7 | ALL | T6 |MEDIUM-HEAVY DUTY TRUCKS|14001-33000 |


c             |   8 | ALL | T7 |HEAVY-HEAVY DUTY TRUCKS |33001-60000 |


c             |   9 | ALL | T8 |LINE-HAUL VEHICLES      |60001+      |


c             |  10 | DSL | UB |URBAN BUSES             |    ALL     |


c             |  11 | ALL | MC |MOTORCYCLES             |    ALL     |


c             |  12 | ALL | SB |SCHOOL BUSES            |    ALL     |


c             |  13 | ALL | MH |MOTOR HOMES             |    ALL     |


c             |  14 |     |    |                        |            |


c             |  15 |     |    |                        |            |


c             |  16 |     |    |                        |            |


c             |  17 |     |    |                        |            |


c             |  18 |     |    |                        |            |


c             |  19 |     |    |                        |            |


c             |  20 |     |    |                        |            |


c             |======================================================|


c





      !--------------------------- VEHICLE_LOOP begins ----------------------------





      VEHICLE_LOOP: DO IVEH = 1, VEH$


      call timebstart(4)


         IF (.NOT. USE_VEH$(IVEH) ) CYCLE


c


c     Initialize arrays used in EMFAC runs for this vehicle class.


c


      IF (PROG_MODE == 'Emfac') THEN


          GRAMS_NO_IM = 0.0


          GRAMS = 0.0


          FUEL_NO_IM = 0.0


          FUEL = 0.0


          E_VMT(IVEH,:) = 0.0


          E_POP(IVEH,:) = 0.0


          E_STARTS(IVEH,:) = 0.0


          E_TRAV_FRAC(:,IVEH,:) = 0.0


      END IF


c


c     Initialize arrays used in CALIMFAC runs for this vehicle class.


c


      IF (PROG_MODE == "Calimfac") THEN


          ZML = 0.0


          DET1 = 0.0


          DET2 = 0.0


          IMZML = 0.0


          IMDET1 = 0.0


          IMDET2 = 0.0


          TECHZML = 0.0


          TECHDET1 = 0.0


          TECHDET2 = 0.0


          USE_TECH = 0


      END IF


c


c     Initialize the emission factor arrays.


c


      call timebstart(12)


      IF ( PROG_MODE == "Calimfac" .OR. OUTPUT(5,5) ) THEN


          MYR_EMRATE_NO_IM = 0.0


          MYR_EMRATE_IM = 0.0


      ENDIF


c


c ....Initialize flex point values for regressions to AGEYR$ years


c 


      MYFLEXPT = AGEYR$


      call timebstop(12)


c


c     2001 Code with model year limits moved up to scenario level


c


      CALL PROGRESS( PROG_MODE, IVEH, 0, ISCEN, IAREA, MINMYR, MAXMYR )


      call timebstop(4)





      !--------------------------- MDLYR_LOOP begins ----------------------------





      MDLYR_LOOP: DO MYR = MINMYR, MAXMYR


      call timebstart(5)


c


c     Zero arrays that are model-year specific.


c


          call timebstart(12)


          IF (PROG_MODE /= "Emfac") THEN


              ALLCF = 0.0


          ELSE


              E_ALLCF = 0.0


          END IF


c


          EVAP_CF = 0.0


          START_CORR = 0.0


          TG_BER_NO_IM = 0.0


          TG_BER_PRE_IM = 0.0


          TG_BER_POST_IM = 0.0


          EVAP_REGFRAC = 0.0


          EVAP_PRE_REGFRAC = 0.0


          EVAP_POST_REGFRAC = 0.0


          REGFRAC = 0.0


          call timebstop(12)


c


c     Set necessary loop limits depending on the program calculation mode:


c 


c     For CALIMFAC and EMFAC modes, compute factors through the scenario


c     year plus one, starting at age one.


c 


      IF (PROG_MODE .EQ. "Calimfac" .OR. PROG_MODE .EQ. "Emfac") THEN


          STARTAGEYR = 1


          MAXAGEYR = MIN(AGEYR$,SCENCYR - 1964 + 1 + 1 - MYR)


          MAX_PERIODS = PERIOD$


          IF (AREAPICK == 9) MAX_PERIODS = 1


c 


c     For Burden calculations, only one year (the scenario year) is needed


c     for correction factors, except for the final model year (MDLYR$), when


c     we need to cycle from AGE=1 on.


c 


      ELSEIF (PROG_MODE .EQ. "Burden") THEN


          STARTAGEYR = MIN(AGEYR$,SCENCYR - 1964 + 1 - MYR)


          MAXAGEYR = MIN(AGEYR$,STARTAGEYR)


          IF (MYR == MDLYR$) STARTAGEYR = 1


          MAX_PERIODS = PERIOD$


          IF (AREAPICK == 9) MAX_PERIODS = 1


c 


      ENDIF


c 


c     Set flexpoint maxima to MAXAGEYR for this model year.


c 


      MYFLEXPT(:,MYR,:) = MAXAGEYR


      TGFLEXPT = MAXAGEYR


c


      CALL PROGRESS( PROG_MODE, IVEH, MYR+1964, ISCEN, IAREA,


     *               MINMYR, MAXMYR )


c


c ....The loops are nested by technology group, pollutant, and bag.  The tech


c     group designations are used in two ways: the first numbering system


c     is used for all exhaust pollutants, brake wear and tire wear, carbon


c     dioxide, and some evap calculations.  The second numbering system


c     is used with the new evap algorithms.


c


c     |-----------------------------------------------------------------------|


c     |           Tech Group Designations for Exhaust, PM, CO2, old Evap      |


c ....|-----------------------------------------------------------------------|


c     |TECH |                              |TECH |                            |


c     |GROUP|  DESCRIPTION                 |GROUP|       DESCRIPTION          |


c     |=======================================================================|


c     |     |Note: LDV includes LDV/MDV    | 150 |Pre-75  HHDV/LHV CA dsl     |


c     |   1 |<75   LDV no AIR              | 151 |1975-76 HHDV/LHV CA dsl     |


c     |   2 |<75   LDV with AIR            | 152 |1977-79 HHDV/LHV CA dsl     |


c     |   3 |75+   LDV noncatalyst         | 153 |1980-83 HHDV/LHV CA dsl     |


c     |   4 |75-76 LDV OxCat with AIR      | 154 |1984-86 HHDV/LHV CA dsl     |


c     |   5 |75-79 LDV OxCat no AIR        | 155 |1987-90 HHDV/LHV CA dsl     |


c     |   6 |80+   LDV OxCat no AIR        | 156 |1991-93 HHDV/LHV CA dsl     |


c     |   7 |77+   LDV OxCat with AIR      | 157 |1994-97 HHDV/LHV CA dsl     |


c     |   8 |77-79 LDV TWC TBI/CARB        | 158 |1998    HHDV/LHV CA dsl     |


c     |   9 |81-84 LDV TWC TBI/CARB 0.7 NOx| 159 |1999-02 HHDV/LHV CA dsl     |


c     |  10 |85+   LDV TWC TBI/CARB 0.7 NOx| 160 |2003-06 HHDV/LHV CA dsl 2g NOx Std  |


c     |  11 |77-80 LDV TWC MPFI            | 161 |EPA 2007+ HHDV/LHV          |


c     |  12 |81-85 LDV TWC MPFI 0.7 NOx    | 162 |                            |


c     |  13 |86+   LDV TWC MPFI 0.7 NOx    | 163 |                            |


c     |  14 |81+   LDV TWC TBI/CARB 0.4 NOx| 164 |                            |


c     |  15 |81+   LDV TWC MPFI 0.4 NOx    | 165 |                            |


c     |  16 |1980  LDV TWC TBI/CARB        | 166 |                            |


c     |  17 |93+   LDV TWC TBI/CARB .25 HC | 167 |                            |


c     |  18 |93+   LDV TWC MPFI .25 HC     | 168 |                            |


c     |  19 |96+   LDV TWC TBI/CRB .25 OBD2| 169 |                            |


c     |  20 |96+   LDV TWC MPFI .25HC OBD2 | 170 |Pre 75  LDA-MDT dsl         |


c     |  21 |94-95 LDV TLEV MPFI .25HC     | 171 |1975-79 LDA-MDT dsl         |


c     |  22 |96+   LDV TLEV OBD2 GCL       | 172 |1980    LDA-MDT dsl         |


c     |  23 |96+   LDV LEV OBD2 GCL CBC AFC| 173 |1981    LDA-MDT dsl         |


c     |  24 |96+  LDV ULEV OBD2 GCL CBC AFC| 174 |1982    LDA-MDT dsl         |


c     |  25 |ALL   ZEV                     | 175 |1983    LDA-MDT dsl         |


c     |  26 |96+   LDT TWC MPFI OBD2 .7NOx | 176 |1984-92 LDA_MDT dsl         |


c     |  27 |96+   LDV TWC TBI/CARB OBD2   | 177 |1993+   LDA_MDT dsl         |


c     |  28 |04+   LDV LEV II              | 178 |65-78 LDT dsl Not used      |


c     |  29 |04+   LDV ULEV II             | 179 |79-80 LDT dsl Not used      |


c     |  30 |04+   LDV SULEV II            | 180 |81-83 LDT dsl Not used      |


c     |  31 |04+   LDV PZEV                | 181 |84-85 LDT dsl Not used      |


c     |  32 |Tier2-3 120K  //0.055/2.1/0.03| 182 |86    LDT dsl Not used      |


c     |  33 |Tier2-4 120K  //0.07/2.1/0.04 | 183 |87-93 LDT dsl Not used      |


c     |  34 |Tier2-8 120K  //0.156/4.2/0.2 | 184 |94-96 LDT dsl Not used      |


c     |  35 |Tier2-9 120K  //0.09/4.2/0.3  | 185 |97+   LDT dsl Not used      |


c     |  36 |Tier2-10 120K  //0.23/6.4/0.6 | 186 |65-78 MDT dsl <8500LBS Nu   |


c     |  37 |ATPZEV-Placeholder            | 187 |79-80 MDT dsl Not used      |


c     |  38 |                              | 188 |81-82 MDT dsl Not used      |


c     |  39 |                              | 189 |83-84 MDT dsl Not used      |


c     |  40 |Mex   LDV NoCat/NoAir         | 190 |85-86 MDT dsl Not used      |


c     |  41 |Mex   LDV OxCat with AIR      | 191 |87-90 MDT dsl Not used      |


c     |  42 |Mex   LDV TWC TBI/CARB 0.7 NOx| 192 |91-93 MDT dsl Not used      |


c     |  43 |Mex   LDV TWC MPFI 0.7 NOx    | 193 |94-96 MDT dsl Not used      |


c     |  44 |                              | 194 |97+   MDT dsl Not used      |


c     |  45 |                              | 195 |                            |


c     |  46 |Pre-77  LHD1 gas              | 196 |                            |


c     |  47 |1977-83 LHD1 gas              | 197 |                            |


c     |  48 |1984-87 LHD1 gas              | 198 |                            |


c     |  49 |1988-90 LHD1 gas              | 199 |                            |


c     |  50 |1991-94 LHD1 gas              | 200 |Pre-74  HHDV/LHV Fed dsl    |


c     |  51 |MDV     LHD1 gas              | 201 |1974-78 HHDV/LHV Fed dsl    |


c     |  52 |LEV  I  LHD1 gas              | 202 |1979-83 HHDV/LHV Fed dsl    |


c     |  53 |ULEV I  LHD1 gas              | 203 |1984-87 HHDV/LHV Fed dsl    |


c     |  54 |EPA2008 LHD1 gas              | 204 |1988-90 HHDV/LHV Fed dsl    |


c     |  55 |LEV II  LHD1 gas-placeholder  | 205 |1991-93 HHDV/LHV Fed dsl    |


c     |  56 |ULEV II LHD1 gas-placeholder  | 206 |1994-97 HHDV/LHV Fed dsl    |


c     |  57 |ULEV II LHD1 gas-placeholder  | 207 |1998    HHDV/LHV Fed dsl    |


c     |  58 |                              | 208 |1999-02 HHDV/LHV Fed dsl    |


c     |  59 |                              | 209 |2003-06 HHDV/LHV Fed dsl    |


c     |  60 |Pre-75  LHD1 dsl              | 210 |EPA 2007+ HHDV/LHV          |


c     |  61 |1975-76 LHD1 dsl              | 211 |2010+   HHDV/LHV Fed-placeholder|


c     |  62 |1977-79 LHD1 dsl              | 212 |                            |


c     |  63 |1980-83 LHD1 dsl              | 213 |                            |


c     |  64 |1984-86 LHD1 dsl              | 214 |                            |


c     |  65 |1987-90 LHD1 dsl              | 215 |                            |


c     |  66 |1991-93 LHD1 dsl              | 216 |Pre-87  UB dsl              |


c     |  67 |1994    LHD1 dsl              | 217 |1987-90 UB dsl              |


c     |  68 |MDV     LHD1 dsl              | 218 |1991-93 UB dsl              |


c     |  69 |LEV I   LHD1 dsl              | 219 |1994-95 UB dsl              |


c     |  70 |ULEV I  LHD1 dsl              | 220 |1996-98 UB dsl              |


c     |  71 |EPA 2007+ LHD1 dsl            | 221 |1999-02 UB dsl              |


c     |  72 |                              | 222 |2003    UB dsl              |


c     |  73 |                              | 223 |2004-06 UB dsl              |


c     |  74 |                              | 224 |2007    UB dsl              |


c     |  75 |                              | 225 |2008+   UB dsl ZEV or ZEBS  |


c     |  76 |Pre-77  LHD2 gas              | 226 |                            |


c     |  77 |1977-83 LHD2 gas              | 227 |                            |


c     |  78 |1984-87 LHD2 gas              | 228 |Pre-77  SBUS gas            |


c     |  79 |1988-90 LHD2 gas              | 229 |1977-83 SBUS gas            |


c     |  80 |1991-94 LHD2 gas              | 230 |1984-87 SBUS gas            |


c     |  81 |MDV     LHD2 gas              | 231 |1988-90 SBUS gas            |


c     |  82 |LEV  I  LHD2 gas              | 232 |1991-97 SBUS gas            |


c     |  83 |ULEV I  LHD2 gas              | 233 |1998-03 SBUS gas            |


c     |  84 |EPA2008 LHD2 gas              | 234 |2004    SBUS gas            |


c     |  85 |LEV II  LHD2 gas-placeholder  | 235 |2005 1gHC+NOx SBUS gas      |


c     |  86 |ULEV II LHD2 gas-placeholder  | 236 |EPA2008 SBUS gas            |


c     |  87 |ULEV II LHD2 gas-placeholder  | 237 |2010+   SBUS gas-placeholder|


c     |  88 |                              | 238 |                            |


c     |  89 |                              | 239 |                            |


c     |  90 |Pre-75  LHD2 dsl              | 240 |Pre-75  SBUS dsl            |


c     |  91 |1975-76 LHD2 dsl              | 241 |1975-76 SBUS dsl            |


c     |  92 |1977-79 LHD2 dsl              | 242 |1977-79 SBUS dsl            |


c     |  93 |1980-83 LHD2 dsl              | 243 |1980-83 SBUS dsl            |


c     |  94 |1984-86 LHD2 dsl              | 244 |1984-86 SBUS dsl            |


c     |  95 |1987-90 LHD2 dsl              | 245 |1987-90 SBUS dsl            |


c     |  96 |1991-93 LHD2 dsl              | 246 |1991-93 SBUS dsl            |


c     |  97 |1994    LHD2 dsl              | 247 |1994-97 SBUS dsl            |


c     |  98 |MDV     LHD2 dsl              | 248 |1998    SBUS dsl            |


c     |  99 |LEV I   LHD2 dsl              | 249 |1999-02 SBUS dsl            |


c     | 100 |ULEV I  LHD2 dsl              | 250 |2003-06 SBUS dsl 2g NOx Std |


c     | 101 |EPA 2007+ LHD2 dsl            | 251 |EPA 2007+ SBUS dsl          |


c     | 102 |                              | 252 |                            |


c     | 103 |                              | 253 |                            |


c     | 104 |                              | 254 |                            |


c     | 105 |                              | 255 |                            |


c     | 106 |Pre-77  MHDV gas              | 256 |                            |


c     | 107 |1977-83 MHDV gas              | 257 |                            |


c     | 108 |1984-87 MHDV gas              | 258 |                            |


c     | 109 |1988-90 MHDV gas              | 259 |                            |


c     | 110 |1991-97 MHDV gas              | 260 |ALL   MCY 2 stroke/6g evap	|


c     | 111 |1998-03 MHDV gas              | 261 |<78   MCY 6g evap           |


c     | 112 |2004    MHDV gas              | 262 |78-79 MCY Carb/6g evap      |


c     | 113 |2005 1gHC+NOx MHDV gas        | 263 |80-81 MCY Carb/6g evap      |


c     | 114 |EPA2008 MHDV gas-placeholder  | 264 |82-84 MCY Carb/6g evap      |


c     | 115 |                              | 265 |85-87 MCY Carb/2g evap      |


c     | 116 |                              | 266 |88-03 MCY Carb/2g evap      |


c     | 117 |                              | 267 |88-03 MCY FI/2g evap        |


c     | 118 |                              | 268 |88-03 MCY Carb/cat/2g evap  |


c     | 119 |                              | 269 |88-03 MCY FI/cat/2g evap    |


c     | 120 |Pre-75  MHDV dsl              | 270 |03-08 MCY Carb/2g evap      |


c     | 121 |1975-76 MHDV dsl              | 271 |03-08 MCY FI/2g evap        |


c     | 122 |1977-79 MHDV dsl              | 272 |03-08 MCY Carb/cat/2 evap   |


c     | 123 |1980-83 MHDV dsl              | 273 |03-08 MCY FI/cat/2g evap    |


c     | 124 |1984-86 MHDV dsl              | 274 |08+   MCY Carb/2 evap       |


c     | 125 |1987-90 MHDV dsl              | 275 |08+   MCY FI/2 evap         |


c     | 126 |1991-93 MHDV dsl              | 276 |08+   MCY Carb/Cat/2g evap  |


c     | 127 |1994-97 MHDV dsl              | 277 |08+   MCY FI/Cat/2 g evap   |


c     | 128 |1998    MHDV dsl              | 278 |                            |


c     | 129 |1999-02 MHDV dsl              | 279 |                            |


c     | 130 |2003-06 MHDV dsl-2g NOx std.  | 280 |                            |


c     | 131 |EPA 2007+ MHDV dsl            |     |                            |


c     | 132 |                              |     |                            |


c     | 133 |                              |     |                            |


c     | 134 |                              |     |                            |


c     | 135 |                              |     |                            |


c     | 136 |Pre-77  HHDV/LHV gas          |     |                            |


c     | 137 |1977-84 HHDV/LHV gas          |     |                            |


c     | 138 |1985    HHDV/LHV gas          |     |                            |


c     | 139 |1986    HHDV/LHV gas          |     |                            |


c     | 140 |1987-93 HHDV/LHV gas          |     |                            |


c     | 141 |1994-97 HHDV/LHV gas          |     |                            |


c     | 142 |1998-03 HHDV/LHV gas          |     |                            |


c     | 143 |2004-06 HHDV/LHV gas          |     |                            |


c     | 144 |2007+   HHDV/LHV-placeholder  |     |                            |


c     | 145 |                              |     |                            |


c     | 146 |                              |     |                            |


c     | 147 |                              |     |                            |


c     | 148 |                              |     |                            |


c     | 149 |                              |     |                            |


c     |=======================================================================|


c 


c


c     |-----------------------------------------------------------------------|


c     |                    Tech Group Designations for new Evap               |


c ....|-----------------------------------------------------------------------|


c     |TECH |                              |TECH |                            |


c     |GROUP|  DESCRIPTION                 |GROUP|       DESCRIPTION          |


c     |=======================================================================|


c     |     |                              |  90 |                            |


c     |   1 |<70   PC uncontrolled         |  91 |                            |


c     |   2 |70-76 PC CARB NCAT            |  92 |                            |


c     |   3 |75-76 PC CARB CAT             |  93 |                            |


c     |   4 |77+   PC CARB NCAT            |  94 |                            |


c     |   5 |77+   PC CARB CAT             |  95 |                            |


c     |   6 |70-78 PC TBI                  |  96 |                            |


c     |   7 |70-78 PC FI                   |  97 |                            |


c     |   8 |79-85 PC TBI                  |  98 |                            |


c     |   9 |79-85 PC FI                   |  99 |                            |


c     |  10 |86-94 PC TBI                  | 100 |                            |


c     |  11 |86-94 PC FI                   | 101 |                            |


c     |  12 |95+   PC TBI                  | 102 |                            |


c     |  13 |95+   PC FI                   | 103 |                            |


c     |  14 |All   PC enhanced evap /OBD   | 104 |                            |


c     |  15 |All   PC near zero evap /OBD  | 105 |                            |


c     |  16 |All   PC ZEV                  | 106 |                            |


c     |  17 |ALL   PC PZEV                 | 107 |                            |


c     |  18 |                              | 108 |                            |


c     |  19 |                              | 109 |                            |


c     |  20 |                              | 110 |                            |


c     |  21 |<70   LDT/MDV>HDV uncontrolled| 111 |                            |


c     |  22 |70-79 LDT/MDV/HDV CARB NCAT   | 112 |                            |


c     |  23 |75-79 LDT/MDV/HDV CARB CAT    | 113 |                            |


c     |  24 |80+   LDT/MDV/HDV CARB NCAT   | 114 |                            |


c     |  25 |80+   LDT/MDV/HDV CARB CAT    | 115 |                            |


c     |  26 |70-79 LDT/MDV/HDV TBI         | 116 |                            |


c     |  27 |70-79 LDT/MDV/HDV FI          | 117 |                            |


c     |  28 |80-85 LDT/MDV/HDV TBI         | 118 |                            |


c     |  29 |80-85 LDT/MDV/HDV FI          | 119 |                            |


c     |  30 |86-94 LDT/MDV/HDV TBI         | 120 |                            |


c     |  31 |86-94 LDT/MDV/HDV FI          | 121 |                            |


c     |  32 |95+   LDT/MDV/HDV TBI         | 122 |                            |


c     |  33 |95+   LDT/MDV/HDV FI          | 123 |                            |


c     |  34 |All   LDT/MDV/HDV enhanced/OBD| 124 |                            |


c     |  35 |All   LDT/MDV/HDV nearzero/OBD| 125 |                            |


c     |  36 |All   LDT/MDV/HDV ZEV         | 126 |                            |


c     |  37 |ALL   LDT/MDV/HDV PZEV        | 127 |                            |


c     |  38 |                              | 128 |                            |


c     |  39 |                              | 129 |                            |


c     |  40 |                              | 130 |                            |


c     |  41 |                              | 131 |                            |


c     |  42 |                              | 132 |                            |


c     |  43 |                              | 133 |                            |


c     |  44 |                              | 134 |                            |


c     |  45 |                              | 135 |                            |


c     |  46 |                              | 136 |                            |


c     |  47 |                              | 137 |                            |


c     |  48 |                              | 138 |                            |


c     |  49 |                              | 139 |                            |


c     |  50 |                              | 140 |                            |


c     |  51 |                              | 141 |                            |


c     |  52 |                              | 142 |                            |


c     |  53 |                              | 143 |                            |


c     |  54 |                              | 144 |                            |


c     |  55 |                              | 145 |                            |


c     |  56 |                              | 146 |                            |


c     |  57 |                              | 147 |                            |


c     |  58 |                              | 148 |                            |


c     |  59 |                              | 149 |                            |


c     |  60 |                              | 150 |                            |


c     |  61 |                              | 151 |                            |


c     |  62 |                              | 152 |                            |


c     |  63 |                              | 153 |                            |


c     |  64 |                              | 154 |                            |


c     |  65 |                              | 155 |                            |


c     |  66 |                              | 156 |                            |


c     |  67 |                              | 157 |                            |


c     |  68 |                              | 158 |                            |


c     |  69 |                              | 159 |                            |


c     |  70 |                              | 160 |                            |


c     |  71 |                              | 161 |                            |


c     |  72 |                              | 162 |                            |


c     |  73 |                              | 163 |                            |


c     |  74 |                              | 164 |                            |


c     |  75 |                              | 165 |                            |


c     |  76 |                              | 166 |                            |


c     |  77 |                              | 167 |                            |


c     |  78 |                              | 168 |                            |


c     |  79 |                              | 169 |                            |


c     |  80 |                              |     |                            |


c     |  81 |                              |     |                            |


c     |  82 |                              |     |                            |


c     |  83 |                              |     |                            |


c     |  84 |                              |     |                            |


c     |  85 |                              |     |                            |


c     |  86 |                              |     |                            |


c     |  87 |                              |     |                            |


c     |  88 |                              |     |                            |


c     |  89 |                              |     |                            |


c     |     |                              |     |                            |


c     |=======================================================================|


c


c     Where:


c        LDV  = PC, T1, T2, T3              MHDV = T6


c        LDT  = T1, T2, T3                  HHDV = T7


c        MDV  = T3                          LHV  = T8


c        LHD1 = T4 (8501-10000 GVW)


c        LHD2 = T5 (10001-14000 GVW)


c        TBI/CARB = throttle body injection and carbureted fuel systems


c        MPFI = multi-point fuel injection systems


c        TWC = three way catalyst


c        GCL = greater catalyst loading


c        CBC = close-body catalyst


c        AFC = adaptive fuel controls


c        EHC = electrically heated catalysts


c 


c ....If there are no vehicles in this tech group in this model


c ....year for this vehicle category, then there is no need


c ....to calculate emissions.  We use the TECHIDX index 


c ....to save array space.  First we initialize the TG and ETG arrays.


c 


      CALL EX_TG_INIT(MYR, IVEH, TECHIDX)


!      EX_TG = 0


!      EV_TG = 0


!      EX_TG_FRAC = 0.0


!      EV_TG_FRAC = 0.0


c 


c ....Next, we determine which tech groups are present in this


c ....model year and vehicle category, and we save the values of


c ....ITECH in the EX_TG array for exhaust, and in the EV_TG array for evap.


c 


c     First time through is for exhaust tech groups.


c


!      TECHIDX = 1


c 


!      DO ITECH = 1, TECH$


c


c     If this tech group has a fraction of 0 for this model year and


c     vehicle class, move on to the next tech group.


c


!          IF (FRAC(ITECH,MYR,IVEH) .EQ. 0.0) CYCLE


c


c     Otherwise, save the value of ITECH in the TECHIDX position in EX_TG.


c


!          EX_TG(TECHIDX) = ITECH


c


c     Increment TECHIDX to the next position.


c


!          TECHIDX = TECHIDX + 1


c


c     Next tech group.


c


!      END DO


c


c     Check to see if we have any Mexican vehicles for this run; if so, add


c     those tech groups in.  Otherwise, just copy the tech group


c     fraction arrays to the working arrays.


c


      AGEYR = MIN(AGEYR$,SCENCYR-(MYR+1964)+1)


c


      IF (SUM(AREA_MEX_POP(AGEYR,IVEH,:)) > 0) THEN      


c


c     Find the first vacant position in the EX_TG array.


c


          DO TECHIDX = 1, TECHIDX$


             IF (EX_TG(TECHIDX) > 0) THEN


                 EX_TG_FRAC(TECHIDX)


     *           = FRAC(EX_TG(TECHIDX),MYR,IVEH)


     *           * (1.0 - (SUM(AREA_MEX_POP(AGEYR,IVEH,1:FUEL$))


     *                       / AREA_AGE_POP(AGEYR,IVEH,ALLFUEL$)))


             ELSE


                 FREE_TECH = TECHIDX


                 EXIT


             END IF


          END DO


c


c     Check for Mexican tech groups.


c


          DO ITECH = 1, TECH$


             IF (MEX_FRAC(ITECH,MYR,IVEH) == 0.0) CYCLE


             EX_TG(FREE_TECH) = ITECH


             EX_TG_FRAC(FREE_TECH) = MEX_FRAC(EX_TG(FREE_TECH),MYR,IVEH)


     *        * (SUM(AREA_MEX_POP(AGEYR,IVEH,1:FUEL$))


     *             / AREA_AGE_POP(AGEYR,IVEH,ALLFUEL$))


             FREE_TECH = FREE_TECH + 1


          END DO


c


c     Recalculate the SUM_FRAC array.


c


          EX_SUM_FRAC(:,MYR,IVEH) = 0.0


c


          DO TECHIDX = 1, TECHIDX$


             IF (EX_TG(TECHIDX) == 0) EXIT


c


c     Determine the fuel type for this tech group.


c


              IFUEL = GET_FUEL(TECHIDX, .FALSE.)


c


                 EX_SUM_FRAC(IFUEL,MYR,IVEH)


     *                     = EX_SUM_FRAC(IFUEL,MYR,IVEH)


     *                     +(EX_TG_FRAC(TECHIDX)/100.0)


          END DO  ! TECHIDX


c


      ELSE


c


c     No Mexican vehicles to add in.


c


! No need to call? Already called EX_TG_INIT


!         DO TECHIDX = 1, TECHIDX$


!            IF (EX_TG(TECHIDX) == 0) EXIT


!            EX_TG_FRAC(TECHIDX) = FRAC(EX_TG(TECHIDX),MYR,IVEH)


!         END DO


c


      END IF


c


c     This time we collect evap tech groups.


      CALL EV_TG_INIT(MYR, IVEH, TECHIDX)


c


!      TECHIDX = 1


c 


!      DO ITECH = 1, TECH$


c


c     If this tech group has a fraction of 0 for this model year and


c     vehicle class, move on to the next tech group.


c


!          IF (EVAP_FRAC(ITECH,MYR,IVEH) .EQ. 0.0) CYCLE


c


c     Otherwise, save the value of ITECH in the TECHIDX position in EV_TG.


c


!          EV_TG(TECHIDX) = ITECH


c


c     Increment TECHIDX to the next position.


c


!          TECHIDX = TECHIDX + 1


c


c     Next tech group.


c


!      END DO


c


c     Check to see if we have any Mexican gasoline vehicles for this run; if so, add


c     those evap tech groups in.  Otherwise, just copy the tech group


c     fraction arrays to the working arrays.


c


      IF (AREA_MEX_POP(AGEYR,IVEH,1) > 0) THEN      


c


c     Find the first vacant position in the EV_TG array.


c


          DO TECHIDX = 1, TECHIDX$


             IF (EV_TG(TECHIDX) > 0) THEN


                 EV_TG_FRAC(TECHIDX)


     *           = EVAP_FRAC(EV_TG(TECHIDX),MYR,IVEH)


     *           * (1.0 - (AREA_MEX_POP(AGEYR,IVEH,1)


     *                       / AREA_AGE_POP(AGEYR,IVEH,1)))


             ELSE


                 FREE_TECH = TECHIDX


                 EXIT


             END IF


          END DO


c


c     Check for Mexican tech groups.


c


          DO ITECH = 1, TECH$


             IF (MEX_EVAP_FRAC(ITECH,MYR,IVEH) == 0.0) CYCLE


             EV_TG(FREE_TECH) = ITECH


             EV_TG_FRAC(FREE_TECH)


     *          = MEX_EVAP_FRAC(EV_TG(FREE_TECH),MYR,IVEH)


     *          * AREA_MEX_POP(AGEYR,IVEH,1)


     *               / AREA_AGE_POP(AGEYR,IVEH,1)


             FREE_TECH = FREE_TECH + 1


          END DO


c             


c     Recalculate the SUM_FRAC array.


c


          EV_SUM_FRAC(:,MYR,IVEH) = 0.0


c


          DO TECHIDX = 1, TECHIDX$


             IF (EV_TG(TECHIDX) == 0) EXIT


c


c     Determine the fuel type for this tech group.


c


              IFUEL = GET_FUEL(TECHIDX, .TRUE.)


c


                 EV_SUM_FRAC(IFUEL,MYR,IVEH)


     *                     = EV_SUM_FRAC(IFUEL,MYR,IVEH)


     *                     +(EV_TG_FRAC(TECHIDX)/100.0)


          END DO  ! TECHIDX


c


      ELSE


c


c     No Mexican vehicles to add in.


c


! No need to call? Already called EV_TG_INIT


!         DO TECHIDX = 1, TECHIDX$


!            IF (EV_TG(TECHIDX) == 0) EXIT


!            EV_TG_FRAC(TECHIDX) = EVAP_FRAC(EV_TG(TECHIDX),MYR,IVEH)


!         END DO


c


      END IF





      ! DEBUG


      ! Convenient place to call, ex_sum_frac has been re-calc'ed,


      ! and we have ageyr


      if ( EX_SUM_FRAC(GAS$,MYR,IVEH) == 0.0 ) then


        if ( AREA_AGE_POP(AGEYR,IVEH,GAS$) /= 0.0 ) then


          write(6050,*) 'Gasoline population without tech frac'


          write(6050,*) IVEH,myr,ageyr,AREA_AGE_POP(AGEYR,IVEH,DSL$)


        endif


      endif


      if ( EX_SUM_FRAC(DSL$,MYR,IVEH) == 0.0 ) then


        if ( AREA_AGE_POP(AGEYR,IVEH,DSL$) /= 0.0 ) then


          write(6050,*) 'Diesel population without tech frac'


          write(6050,*) IVEH,myr,ageyr,AREA_AGE_POP(AGEYR,IVEH,DSL$)


        endif


      endif


      if ( EX_SUM_FRAC(ELEC$,MYR,IVEH) == 0.0 ) then


        if ( AREA_AGE_POP(AGEYR,IVEH,ELEC$) /= 0.0 ) then


          write(6050,*) 'Electric population without tech frac'


          write(6050,*) IVEH,myr,ageyr,AREA_AGE_POP(AGEYR,IVEH,DSL$)


        endif


      endif








c


c     If the first value of EX_TG is zero, there are no data for this


c     model year.  Go on to the next model year.


c


      IF (EX_TG(1) .EQ. 0) CYCLE MDLYR_LOOP


c 


c     Initialize tech group emission factors to zero.


c


      TG_BER_NO_IM = 0.0


      TG_BER_PRE_IM = 0.0


      TG_BER_POST_IM = 0.0


c


c     Get start correction factors.


c 


      CALL START(IVEH)


c 


c     Check to make sure the tech group fractions sum to 1.0.  If


c     not, print a warning and normalize.


c


      TECH_SUM = SUM(EX_TG_FRAC)


      IF (TECH_SUM < 99.999 .OR. TECH_SUM > 100.001) THEN


         WRITE (*,'(A37, F6.2, A5, I4, A30, I2)') 


     *         " Exhaust tech group fractions sum to ", 


     *          TECH_SUM, " for ", 


     *          MYR+1964, " model year and vehicle class ", IVEH


         WRITE (*, '(A34)') " Normalizing total to sum to 100.00"


         EX_TG_FRAC = EX_TG_FRAC/TECH_SUM


      END IF


c 


      TECH_SUM = SUM(EV_TG_FRAC)


      IF (TECH_SUM > 0.0) THEN


          IF (TECH_SUM < 99.999 .OR. TECH_SUM > 100.001) THEN


             WRITE (*,'(A34, F6.2, A5, I4, A30, I2)') 


     *             " Evap tech group fractions sum to ",


     *              TECH_SUM, " for ", 


     *              MYR+1964, " model year and vehicle class ", IVEH


             WRITE (*, '(A34)') " Normalizing total to sum to 100.00"


             EV_TG_FRAC = EV_TG_FRAC/TECH_SUM


          END IF


      END IF


c


c ....Next, we loop through the Tech Group index (TECHIDX) until


c ....we come to the end of the line (i.e., both EX_TG(TECHIDX) and


c     EV_TG(TECHIDX) =0).


c 


      call timebstop(5)





      !--------------------------- TECH_LOOP begins ----------------------------





      TECH_LOOP: DO TECHIDX=1, TECHIDX$


      call timebstart(6)


      IF ((EX_TG(TECHIDX)+EV_TG(TECHIDX)) .EQ. 0 ) EXIT    !GO TO END OF TECH GROUP LOOP


c 


c     Initialize HDV_IM variable to false.  It will be set to true if there


c     is a heavy-duty vehicle I/M program for this tech group, 


c


      HDV_IM(:,TECHIDX) = .FALSE.


c 


c     Calculate base exhaust emission factors without I/M


c


      IF (EX_TG(TECHIDX) > 0) CALL EXHAUST (IVEH,MYR,TECHIDX)


c 


c     Calculate base evaporative emission factors without I/M


c 


      IF (EV_TG(TECHIDX) > 0) CALL EVAP (IVEH,MYR,TECHIDX)


c 


c     Simulate I/M program


c 


      CALL I_AND_M(MYR,TECHIDX,IVEH)


c 


c ....Calculate exhaust and evap correction factors.


c 


      IF (EX_TG(TECHIDX) > 0) CALL EXHCF(IVEH,MYR,TECHIDX)


      IF (EV_TG(TECHIDX) > 0) CALL EVAPCF(IVEH,MYR,TECHIDX)


c


CRWC   If WEIGHT output requested, cum activity weights for iveh/itech,


C      but only for exhaust technology groups.


C


      IF (OUTPUT(1,1) .AND. EX_TG(TECHIDX) > 0) THEN 


        WT_TASK = 2


        CALL WEIGHT(WT_TASK, OUTFILE,


     &                IAREA,MINMYR,MAXMYR,IVEH,MYR,TECHIDX)


      ENDIF                       


CRWC


c 


c ....End of ITECH/TECHIDX loop.                       


c 


      call timebstop(6)


      END DO TECH_LOOP





      !--------------------------- TECH_LOOP ends ----------------------------





      call timebstart(9)


c 


c ....Combine tech groups into composite model year factors for CALIMFAC


c     calculations.  


      IF (PROG_MODE .EQ. 'Calimfac') CALL MYCALC(MYR,IVEH)


c


c ....Start accumulating tons for BURDEN calculations.


      IF (PROG_MODE .EQ. 'Burden')   CALL BURDEN_CALC(MYR,IVEH)


c


c     For EMFAC mode impact rates, accumulate factors.


      IF (PROG_MODE .EQ. 'Emfac')    CALL IMPACT_RATES(2,ISCEN,IVEH,MYR)


c 


c ....End of model year loop.


c 


      call timebstop(9)


      END DO MDLYR_LOOP





      !--------------------------- MDLYR_LOOP ends ----------------------------





      call timebstart(8)


c


c     Calculate calendar year composites


c     New calculation options provided for EMFAC simulations.  BURDEN


c     calculations are complete for vehicle loop.


c


c 


      IF (PROG_MODE == 'Calimfac') CALL CYCALC(IVEH)


c


      IF (PROG_MODE .EQ. 'Emfac') THEN


c


c     For EMFAC mode impact rates, write factors.


c


          CALL IMPACT_RATES(3,ISCEN,IVEH,0)


          CALL IMPACT_RATES(4,ISCEN,IVEH,0)


      END IF


c 


c ....Write output data files.


c 


      IF (PROG_MODE == "Calimfac") CALL OUTLINE(IVEH,OUTFILE)


c


CRWC   If WEIGHT output requested, write results for this veh class


C


      IF (OUTPUT(1,1)) THEN 


        WT_TASK = 3


        CALL WEIGHT(WT_TASK, OUTFILE,


     &                IAREA,MINMYR,MAXMYR,IVEH,WTDUM,WTDUM)


      ENDIF          


CRWC


c 


c ....End of vehicle category loop.


c 


      call timebstop(8)


      END DO VEHICLE_LOOP





      !--------------------------- VEHICLE_LOOP ends ----------------------------





      call timebstart(3)


c


      IF (PROG_MODE == "Burden"


     *             .AND.


     *    USE_AVERAGE == .FALSE. )


     *    THEN


          CALL BURDEN (IAREA) ! Aggregate Burden results for this area


          IF (OUTPUT(3,1) .OR. OUTPUT(3,2) .OR.


     *        OUTPUT(3,3) .OR. OUTPUT(3,4)) THEN


              DO IPERIOD = FIRST_PERIOD, DAY$


                CALL PRINT_BURDEN (IPERIOD, SCENTITL, IAREA)


              END DO


          END IF


      END IF


c


c     Write impact rate text files, if requested.


c


      IF ((PROG_MODE .EQ. 'Emfac' )


     *              .AND. 


     *   (OUTPUT(2,3) .OR. OUTPUT(2,4)) ) THEN


c


          CALL IMPACT_RATE_OUT(ISCEN,IAREA)


c


      END IF


c


c     Try flushing report files to disk after each area


c 


      CALL Scen_Flush_Files


c


      call timebstop(3)


      END DO AREA_LOOP





      !--------------------------- AREA_LOOP ends ----------------------------





      call timebstart(7)


c


      IF (PROG_MODE == "Burden") THEN


          IF (USE_AVERAGE == .FALSE. )


     *      THEN


              IAREA = 0


          ELSE


              IAREA = 99


          END IF


c


          CALL BURDEN (IAREA) ! Print Burden report for grand totals


          DO IPERIOD = FIRST_PERIOD, DAY$


             CALL PRINT_BURDEN (IPERIOD, SCENTITL, IAREA)


          END DO


      END IF


c


c     De-allocate all the scenario-dependent arrays


c


      CALL Scen_DeAllocate


c


c     End of scenario loop.


c 


      call timebstop(7)


      END DO SCENARIO_LOOP





      !--------------------------- SCENARIO_LOOP ends ----------------------------


c 


c     Close all the files


c 


      CALL Scen_Close_Files


      CLOSE (UNIT=U_NEW_INPUT )





      DEALLOCATE (TG_BER_NO_IM)


      DEALLOCATE (TG_BER_PRE_IM)


      DEALLOCATE (TG_BER_POST_IM)


C


      call timebstop(10)  ! 10 is outer loop of program


      call timebreport


      END subroutine Emfacx


c


! 3/01 Split code below out to a separate source file





!==================== Subroutine Emfacx_Shutdown ============================


! Cleanup for when user asks to stop calculations in the middle





      Subroutine Emfacx_Shutdown





      USE TG_BER


      USE UNIT_NUMBERS, ONLY : U_NEW_INPUT


      IMPLICIT NONE


      LOGICAL, EXTERNAL :: IS_OPEN





!--------------------------- Executable Code Starts ----------------------------





      ! Scenario-level data


      CALL Scen_DeAllocate


      CALL Scen_Close_Files





      ! Run-level data


      IF ( ALLOCATED(TG_BER_NO_IM)   ) DEALLOCATE (TG_BER_NO_IM)


      IF ( ALLOCATED(TG_BER_PRE_IM)  ) DEALLOCATE (TG_BER_PRE_IM)


      IF ( ALLOCATED(TG_BER_POST_IM) ) DEALLOCATE (TG_BER_POST_IM)





      ! A stray file or two


      if ( IS_OPEN(U_NEW_INPUT) ) CLOSE (UNIT=U_NEW_INPUT )





      END Subroutine Emfacx_Shutdown





