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This appendix provides additional documentation regarding the travel demand forecasting 
and air quality conformity analysis procedures used in the update of the Dover/Kent MPO 
long range transportation plan.  Included in the appendix are the following: 
 
 • Outline of steps completed in this analysis 
 

• MOBILE 6.2 input files 
 
• MOBILE 6.2 output files 
 
• Sample of INTERNOC output & results 
 
• A spreadsheet presenting HPMS and SIP adjustment factors for VMT 
 
• TRANPLAN Job Control Input Statement Files for 2010, 2020, and 2030 
 
• TRANPLAN network link coding data for 2010, 2020, and 2030 projects 
 
 
 
 
 

Outline of Steps: 
 
 The following steps were completed in this conformity analysis: 
 
 
1. Travel Demand Modeling: 
 
One of the primary technical tools used in the systems evaluation phase of the overall 
transportation plan update project was a travel demand modeling process developed by 
DelDOT.  The modeling process used in this air quality analysis used a 2002 base year 
network validated against 2002 traffic counts at key locations throughout Kent County.   
The general travel demand modeling approach used in this systems evaluation was based 
on a 1993 modeling validation, which was updated at the outset of this transportation plan 
update to reflect 2002 traffic conditions.  For more information on the 1993 modeling 
validation refer to the report “Kent-Sussex Counties Travel Demand Model” prepared in 
November 1993 by Vanesse, Hangen, Brustlin (VHB, Boston, Massachusetts) for DelDOT’s 
Division of Planning. 
 
Travel demand models were developed for the years 2010, 2020, and 2030.  The first step 
in that development was estimation of population and employment data to be used in the 
plan update.  Those data were derived through the following steps: 
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a) Estimates of population and employment data at the traffic zone level 
were developed for each of those years by the University of Delaware’s 
College of Urban Affairs and adopted by the Dover/Kent MPO in April, 
2004.   

b) The control totals for Kent County were subsequently updated in the 
Summer of 2004 by the Delaware Population Consortium and were 
deemed to be appropriate for this transportation plan. 

 
c) The Dover/Kent MPO staff initiated a process to revise the traffic zone 

level data adopted in April, 2004 to reflect and account for the Summer, 
2004 Delaware Population Consortium control totals for Kent County.  
This process occurred in the Fall of 2004 and culminated with the 
adoption of a set of population and employment data, at the traffic zone 
level, by the MPO Council on December 17, 2004. 

  
Transportation network files in TRANPLAN format were also developed for each of the 
years 2010, 2020, and 2030.  The process included coding highway improvements 
currently planned, funded and/or anticipated to be “in service” for each of those years, as 
well as coding certain proposed highway improvements. 
 
The complete list of planned and proposed highway improvements recommended by this 
transportation plan and the assumed year each would be “in service” is included elsewhere 
in the plan.  Note that the list of proposed highway improvements and in-service 
assumptions were developed for analytical purposes in evaluating the transportation plan.  
The list is a general guide as to the relative timing and priority of various projects, and is not 
intended to be a program of schedule projects and does not imply that funding has been 
committed to the planning or evaluation of any project. 
 
Once demographic and highway network data were developed for each of the years, the 
travel demand model was run to estimate traffic volumes and speeds for each of the 
roadway segments included in the model network.  The “No-Build” scenario for each of 
those years consisted of the 2002 existing conditions roadway network plus those projects 
currently under construction or already planned to be in place and open to traffic.  The 
“Build” scenario for each year consisted of the “No-Build” network plus those projects 
proposed through this plan as identified in the appendix.   
 
Included in this appendix is a subset list of those highway projects contained in this 
transportation plan which could be included in the travel demand model.  Also shown are 
the network link coding data for specific projects for the 2010, 2020, and 2030 horizon 
years.  The primary network link coding fields used to describe those projects are TIME1 
which is “average travel time”, a function of average link speeds and distances, and 
CAPACITY1 which is an estimate of 24-hour or “daily capacity” based on LOS E peak hour 
capacities. 
 
The projects included in the list of proposals were developed through a series of model 
runs made to examine traffic volume, travel pattern, and “level of service” conditions for 
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2030.  Note that the same population and employment estimates were used for both “No-
Build” and “Build” scenarios for 2010, 2020, and 2030.  In addition, the same travel demand 
modeling parameters such as trip generation rates, trip length distributions, etc. were used 
for all 2010, 2020, and 2030 scenarios. 
 
The product of the travel demand modeling process was a “loaded network history file” for 
each analysis year in TRANPLAN proprietary FORTRAN format.  This file contained the 
estimated traffic volumes and speeds on each roadway segment.  Each year’s file was 
converted to ASCII format for processing in the emissions estimation program, INTERNOC, 
described below. 
 
2. Emissions Factor Modeling: 
 
A MOBILE6.2 input file was developed for each of the following years: 2010, 2020, and 
2030.  MOBILE6.2 is the version of the EPA-developed software that must be used by air 
quality, transportation, and regional planning agencies to analyze air quality programs.  The 
input files specified the types of required and planned mobile source emission reduction 
programs that are currently used or will be in place in each of those years.  As submitted by 
DNREC to the EPA, each input file reflected strategies anticipated according to the State 
Implementation Plan (SIP) and its amendments.  For example, a typical MOBILE6.2 input 
file would define county-specific atmospheric data, vehicle registrations by model year, and 
vehicle emissions testing programs (such as the “on-board diagnostics test” conducted in 
Kent County). 
 
The product of the emissions modeling was an “emissions factor” file for each analysis 
year.  This file included average emissions rates for VOC and NOx, for each one-mile per 
hour speed increment from 3 miles per hour to 65 miles per hour.  (CO calculations were 
also produced but not used because Kent County is “in attainment” for that compound).  
Based on this emissions factor file and a traffic estimate for a given roadway segment, one 
could calculate the amount of emissions on each segment simply by multiplying the 
emissions rate by the traffic volume.  For example: 

 
Assume: 
 
 State Route A has 50,000 vehicles per day on a one-mile segment. 
 State Route A operates at 35 miles per hour, on average, in 2005. 

The NOx emissions rate for 35 miles per hour, in 2005, is 1.45 grams 
per mile per day. 

 
Emissions Calculation: 
 

1. (50,000 vehicles) x (one mile segment) = 50,000 vehicle miles 
traveled (VMT) 

2. (50,000 VMT) x (1.45 grams per mile) = 72,500 grams of NOx 
3. 72,500 / 907200 grams per ton = 0.08 tons per day. 
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The emissions factor file is important because VOC emission rates tend to decrease as 
average roadway speeds increase.  NOx emissions, on the other hand, tend to increase as 
speeds increase.  The file identifies a specific NOx and VOC emissions rate for each one-
mile per hour speed increment. 
 
Copies of the MOBILE6.2 input and output files for each analysis year are included in the 
appendix.  The output files shown in this report were created using “80-column” print format 
for ease of reading (OUTFMT=3); the output files used in the actual analysis used 
“spreadsheet format” (OUTFMT=6) which is more easily read by computer programs. 
 
3. Mobile Source Emissions: 
 
A post-processing “linkage” program called INTERNOC was developed for the DelDOT’s 
Division of Planning.  The program multiplies the estimated volume on each segment of the 
roadway network (output from the travel demand model) by the appropriate emissions rate 
(output from the MOBILE6.2 program) corresponding to each segment’s average speed.  
The program essentially performs the calculation shown in the above example, but does 
the calculation for each roadway segment included in a travel demand model’s network 
coverage.  The program also converted the “average daily traffic” produced by the travel 
demand model into “peak ozone season” or “summer traffic” levels by multiplying each 
roadway segment by a countywide seasonal adjustment factor.   
The traffic volume on each segment of roadway in Kent County was multiplied by a 
seasonal adjustment factor.  This was done for each analysis year.  Once emissions for 
each segment were calculated they were summed to identify the county-wide totals 
presented in the plan document.  The emissions for each roadway segment for each 
analysis year are shown in the appropriate “*.PLN” file included in the appendix.  One such 
file was created for each separate analysis year. 

 
The first two columns in the “*.PLN” file identify the “A” and “B” nodes defining 
individual roadway segments.  The third column shows the estimated vehicle miles 
traveled (VMT) for each segment; this is simply the estimated volume for each link 
segment multiplied by its length in miles.  The fourth column included the average 
travel speed for each segment; this is the “loaded” speed referring to the average 
speed of travel with “all traffic” using the highway system.  The last three columns in 
the right side of the page refer to the VOC, CO, and NOx emissions for each 
roadway segment.  The last line of each file illustrates the county-wide sums for 
VMT, VOC, CO, and NOx for each analysis year. 
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4. Perform SIP Adjustment Process: 
 
The appendix also includes a worksheet that shows how adjustment factors were 
calculated and applied to convert the raw seasonally adjusted VMT VOC, and NOx data for 
each year’s modeling into numbers which could be directly compared to emissions data 
shown in Delaware’s SIP documents for Kent County.  The adjustment factors align the 
model outputs with DelDOT’s Highway Performance Monitoring System (HPMS) which is 
an EPA requirement for mobile source air quality planning. 
 
 
5. Conduct Conformity Test: 
 
The conformity test involved a comparison of the NOx and VOC emissions for the 
“Build” scenarios for 2010, 2020, and 2030 to the allowable NOx and VOC emissions 
budgets as defined in Delaware’s “Year 2005 Attainment Plan MOBILE6” SIP submitted 
by DNREC to the EPA. 
 
The conformity rule under which this transportation plan was developed requires the “Build” 
scenario for each analysis year to generate emissions levels that are less than the 
emissions for 2005.  Since this transportation plan meets those criteria it was determined to 
be in conformity with the SIP. 
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TRANPLAN Network Link Coding Data for “Build” Projects 
 
Projects Added to 2005 Network to Create 2010 Build Network: 
 
            Base              Base          Build           Build 
    Link     TIME1  CAPACITY1  TIME1  CAPACITY1 
Complete Governors Avenue  
corridor and intersection  
improvements:                                  2919-2842           112          4350                      100            5000 
                                             2842-2918            69          4350                        62            5000 
                                                          2918-2975           182         4350                      164           5000 
 
Complete Harrington 
Truck Route                                     2757-3336              -               -                         137           5100 
 
Upgrade College Road 
To an Urban Standard                     2938-2939            188         3560                      170           4000 
 
Complete Carter Road 
Improvements from  
DE 300 to Sunnyside Road             2859-3324            209          3750                    190             4000 
 
Construct a Connector Road 
Between Garrison Tract and 
DE 8                                               2905-3217              -               -                          91             5000 
 
 
 Projects Added to 2010 Network to Create 2020 Build Network: 
 
                 Base              Base          Build           Build 
    Link     TIME1  CAPACITY1  TIME1  CAPACITY1 
 
Complete Kenton Road  
Corridor Improvements               3290-2942           69              4350                  62              5000 
                                                     3290-2940           77             4350                   69              5000   
                                                     3940-2939           10             5500                     9              6000 
                                                     2939-3283          122            4350                  110             5000 
 
Upgrade SR 36 west of US 113   2718-3074          292            4350                  263             5000 
                                                     3074-3073          215             4350                 194             5000 
 
Upgrade DE 14 from DE 15 to  
Church Street                               2762-2763           138             6500                 124             7000 
                                                     2719-2763             87             6500                   78             7000 
 
Upgrade DE 42 between 
Kenton Road and US 13              2876-2877            397            4140                 357              5000 
                                                     2875-2876            239            3600                 215               4000    
                                                     2730-2875            133            4040                  120              4500 
                                                     2730-2874             59             4350                   53               4600 
                                                     2607-2874            106            4040                   96               4500        
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                  Base            Base          Build           Build 
    Link     TIME1 CAPACITY1  TIME1  CAPACITY1 
Upgrade New Burton Road 
Between Wyoming and Dover    2669-2686            52           4350                   47             4600 
                                                   2686-2949            74           4350                   67             4600 
                                                   2843-2949            60           5500                   54             6000 
                                                   2843-2974            99           5500                   89             6000 
                                               2973-2974            129          5500                  116            6000 
 
Construct West Dover Connector 
(Concept 5 Assumed)                 2951-3338              -              -                       200           6000 
                                                   2338-3339               -              -                       225           6500 
                                                   3339-3340               -              -                         50           6000 
                                                   3339-3341               -             -                          15           6000  
                                                   3341-3342               -              -                       180           6000 
 
Upgrade DE 15 between DE 10 
And DE 14                                 2977-3006            422         4350                    380           5000 
                                                   3005-3006              73         4350                      65           5000 
                                                   3004-3005            173         4350                    155           5000 
                                                   2630-3004            104         4140                      93           5000 
                                                   2630-3032              52         4350                      47           5000 
                                                   3032-3034            116         4500                    105           5000 
                                                   3034-3036            416         4500                    375           5000 
                                                   3036-3037            250         4500                    225           5000 
                                                   3037-3046            175         4500                    158           5000   
                                                   3045-3046            536         4500                    482           5000   
                                                   2762-3045            250         4500                    225           5000 
 
Upgrade McKee Road/Saulsbury 
Road from Denny’s Road to  
Lynnbury Woods Road           2891-2892             130         3750                   117            4000 
                                                2874-2891             245         4040                   220            4500 
 
Extend Crawford Carroll Avenue 
To DSU                                  2913-3228               -               -                        84             5000 
                                                                      
Construct Connection between 
Carter Road and SR 1             2811-3343               -               -                        95             5000 
 
Upgrade Carpenter Bridge Road 
From Frederica to DE 15        3040-3046            349          3750                   314             4000 
 
Upgrade Irish Hill Road from  
US 113A to US 13                  2997-2998            668           4140                   600             5000 
                                                2998-2999            115           4140                   103             5000   
                                                2999-3038            258           4140                   232              5000 
                                                3033-3038             201          4140                   180              5000    
                                                3032-3033               31          4350                     28              5000 
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Projects Added to 2020 Network to Create 2030 Build Network: 
         
         Base              Base          Build           Build 

    Link     TIME1  CAPACITY1  TIME1  CAPACITY1 
 
Widen US 13 to 6 lanes from  
Smyrna to Dover                      2811-3325           30              16000                 30             24000   
                                                 2605-3325          126             16000                126            24000 
                                                 2605-2606          174             16000                174            24000       
                                                 2606-2607          163             16000                163            24000 
                                                 2607-2608          201             16000                201            24000     
                                                 2608-2820            57             15860                  57            24000 
 
Complete Conversion of SR 1 
South of DAFB to limited 
Access highway.                       2990-3066           184             34780                184           38000 
                                                  2990-2995            80              16000                  80           20000 
                                                  2995-2996           166             16000                166           20000 
                                                  2996-3044            280            16000                 280          20000 
                                                  3043-3044            75              16000                  75           20000  
                                                  2836-3043           201             16000                 201          20000 
                                                  2723-2836            202            16000                 202          20000 
                                                  2722-2723            289            16000                 289           20000 
                                                  2722-3328            103            16000                 103           20000 
                                                  2721-3328            156            16000                 156           20000 
                                                  2721-3089             210           16000                 210           20000 
                                                  2771-3089          221              16000                 221           20000 
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TRANPLAN Job Control Input Statement Files for 2030 
 
$HIGHWAY SELECTED SUMMATION 
$FILES 
  INPUT FILE = HWYNET, USER ID=$U030BNET.DAT$ 
  INPUT FILE = TRNDATA, USER ID = $K25JTURN.PRN$   
  OUTPUT FILE = HWYSKIM, USER ID=$T030SKM.DAT$ 
$HEADERS 
    YEAR 2030 NETWORK T030 - WITHOUT TAZ 106/115 ADJ 
    DK MPO PLAN UPDATE - BUILD HIGHWAY NETWORK RUN 
              MARCH 7, 2005 
$OPTION 
  TURN FILE 
$PARAMETERS 
$DATA 
  TABLE=TIME1 
$END TP FUNCTION 
 
$MATRIX UPDATE 
$FILES 
   INPUT FILE=UPDIN,  USER ID=$T030SKM.DAT$ 
  OUTPUT FILE=UPDOUT, USER ID=$T030SKMT.DAT$ 
$HEADERS 
     NO BUILD NETWORK BASED ON W005BNET - ADD TERMINAL TIME TO O/D ZONES 
$OPTIONS 
  PRINT TRIP ENDS 
$DATA 
  ORIGIN, TIME 1,  1-63, +  50 
  DESTINATION, TIME 1,  1-227, +  50 
  ORIGIN, TIME 1, 64-87, + 100 
  DESTINATION, TIME 1, 1-227, + 100 
  ORIGIN, TIME 1, 88-227, +  50 
  DESTINATION, TIME 1, 1-227, +  50 
$END TP FUNCTION 
 
$BUILD INTRAZONAL IMPEDANCES 
$FILES 
  INPUT FILE=IZIN, USER ID=$T030SKMT.DAT$ 
  OUTPUT FILE=IZOUT, USER ID=$T030INT.DAT$ 
$HEADERS 
          NO BUILD NETWORK BASED ON W005BNET 
$OPTION 
  PRINT DETAIL 
$PARAMETERS 
  NUMBER OF ADJACENT ZONES=3 
$END TP FUNCTION 
 
$GRAVITY MODEL 
$FILES 
  INPUT FILE=GMSKIM, USER ID=$T030INT.DAT$ 
  OUTPUT FILE=GMVOL, USER ID=$T030IIA.DAT$ 
$HEADERS 
 YEAR 2030 NO BUILD NETWORK RUN  
$OPTIONS 
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  MERGED PURPOSE FILE 
  PRINT TRIP ENDS 
  PRINT TRIP LENGTH STATISTICS 
$PARAMETERS 
  MAXIMUM PURPOSE=3 
  ITERATIONS ON ATTRACTIONS=3 
$DATA 
$INCLUDE GM0430_G.PRN 
$INCLUDE GMIIFFKS.TP 
$END TP FUNCTION 
 
$MATRIX UPDATE 
$FILES 
 INPUT FILE = UPDIN, USER ID = $KSEI8525.DAT$ 
 OUTPUT FILE=UPDOUT, USER ID = $KSEI8530.DAT$ 
$HEADERS 
 TRIP TABLE EXTRAPOLATION KENT & SUSSEX COUNTY 
        2025 TOTAL EI TRIPS * 1.05 
$OPTIONS 
      PRINT TRIP ENDS 
$DATA 
 T1,1-227,1-227,*1.05 
$END TP FUNCTION 
 
$MATRIX UPDATE 
$FILES 
 INPUT FILE = UPDIN, USER ID = $KSEE8525.DAT$ 
 OUTPUT FILE=UPDOUT, USER ID = $KSEE8530.DAT$ 
$HEADERS 
        NO BUILD NETWORK RUN FOR DK MPO PLAN UPDATE  
 TRIP TABLE EXTRAPOLATION KENT & SUSSEX COUNTY 
        2025 TOTAL EE TRIPS * 1.05 
$OPTIONS 
      PRINT TRIP ENDS 
$DATA 
 T1,1-227,1-227,*1.05 
$END TP FUNCTION 
 
$MATRIX UPDATE 
$FILES 
 INPUT FILE = UPDIN, USER ID = $KSTT8525.DAT$ 
 OUTPUT FILE=UPDOUT, USER ID = $KSTT8530.DAT$ 
$HEADERS 
 NO BUILD NETWORK RUN FOR DK MPO PLAN UPDATE 
 TRIP TABLE EXTRAPOLATION KENT & SUSSEX COUNTY 
        2025 TOTAL TT TRIPS * 1.05 
$OPTIONS 
      PRINT TRIP ENDS 
$DATA 
 T1,1-227,1-227,*1.05 
$END TP FUNCTION 
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$MATRIX MANIPULATE 
$FILES 
  INPUT FILE=TMAN1, USER ID=$T030IIA.DAT$ 
  INPUT FILE=TMAN2, USER ID=$KSEI8530.DAT$ 
  INPUT FILE=TMAN3, USER ID=$KSEE8530.DAT$ 
  INPUT FILE=TMAN4, USER ID=$KSTT8530.DAT$ 
  OUTPUT FILE=TMAN5, USER ID=$T030ATOT.DAT$ 
$HEADERS 
        NETWORK W005BNET.DAT 
        FOR ASSIGNMENT - AADT 
        COMBINING ALL TRIP PURPOSES TOGETHER 
$DATA 
  TMAN5,T1=TMAN1,T1+TMAN1,T2+TMAN1,T3 
           +TMAN2,T1+TMAN3,T1+TMAN4,T1 
$END TP FUNCTION 
 
$MATRIX TRANSPOSE 
$FILES 
  INPUT FILE=TRNSPIN, USER ID=$T030ATOT.DAT$ 
  OUTPUT FILE=TRNSPOT, USER ID=$T030ATRS.DAT$ 
$OPTIONS 
  PRINT TRIP ENDS 
$PARAMETERS 
  SELECTED PURPOSES=1 
$END TP FUNCTION 
 
$MATRIX MANIPULATE 
$FILES 
  INPUT FILE=TMAN1,  USER ID=$T030ATOT.DAT$ 
  INPUT FILE=TMAN2,  USER ID=$T030ATRS.DAT$ 
  OUTPUT FILE=TMAN3, USER ID=$T030ACOM.DAT$ 
$HEADERS 
        NETWORK W005BNET.DAT 
 COMBINING TOTAL AND TRANSPOSE TRIP TABLES 
        FOR MATRIX UPDATE 
$DATA 
  TMAN3,T1=TMAN1,T1+TMAN2,T1 
$END TP FUNCTION 
 
$MATRIX UPDATE 
$FILES 
  INPUT FILE=UPDIN, USER ID=$T030ACOM.DAT$ 
  OUTPUT FILE=UPDOUT, USER ID=$T030ALOD.DAT$ 
$HEADERS 
 NETWORK W005BNET.DAT 
        DIVIDING COMBINED TRIP TABLE BY 2 
        FOR DAILY 24-HOUR ASSIGNMENT 
$OPTIONS 
  PRINT TRIP ENDS 
$DATA 
  T1,1-227,1-227,*0.5 
$END TP FUNCTION 
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$EQUILIBRIUM HIGHWAY LOAD 
$FILES 
  INPUT FILE=HWYNET, USER ID=$U030BNET.DAT$ 
  INPUT FILE=HWYTRIP, USER ID=$T030ALOD.DAT$ 
  INPUT FILE=TRNDATA, USER ID=$K25JTURN.PRN$ 
  OUTPUT FILE=LODHIST, USER ID=$U030LNET.LOD$ 
$HEADERS 
 KENT AND SUSSEX COUNTY NETWORK - W005BNET.DAT 
        EQUILIBRIUM HIGHWAY LOAD - NO BUILD MODEL RUN 
        YEAR 2030 AADT LOAD WITH TOLLS 
$OPTIONS 
  TURN FILE 
$PARAMETERS 
  EQUILIBRIUM ITERATIONS = 10 
  EPS = 0.05 
$END TP FUNCTION 
 

 


