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Appendix B 
E+C Network 
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Figure 1:  Model Structure 
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3. SOCIO-ECONOMIC DATA / TRAFFIC ANALYSIS ZONES 
 
This chapter outlines the updates made to the MPO TDM TAZ structure which includes updates 
to the socio-economic data used by the traffic analysis zones, or TAZs. 
 
3.1 Original TAZ Structure 
 
The Cleveland MPO TDM model area includes the entire Bradley County.  In the 2000 and 2003 
version of the models, the county was sub-divided into 78 TAZs.  The TAZ boundaries followed 
the 2000 Census block boundary and the highway network.   
 
3.2 TAZ Splits 
 
Often, TAZs are split when models are updated.  Zone splitting is the process of forming new, 
smaller TAZs in the place of the once larger TAZ.  Zones are typically split for the following 
reasons: 
 

•  Inconsistent land use in TAZ or the anticipation of new development in the TAZ;  
•  Inaccurate connections to the roadway network; and 
•  The anticipation of a new route bisecting the TAZ. 

 
For this model update, MPO staff as well as staff from the Tennessee Department of 
Transportation (TDOT) participated in online conference call where TAZ splits were discussed.  
After the discussion, further analysis was conducted on each proposed TAZ split.  Once the final 
list of splits was developed, the TAZs were split using Census blocks as a guide. The result of 
the zone splitting was a total of 88 TAZs, an increase of ten TAZs from the 2003 model.   Table 
1 provides a summary of the TAZ splits. 

 
Table 1:  Summary of Split TAZs 

 
Old TAZ ID New TAZ IDs Reason for Split 

48 48 / 79 Railroad Splits TAZ 

65 65 / 80 Road Splits TAZ 

68 68 / 81 Road Splits TAZ 

69 69 / 82 Railroad Splits TAZ 

70 70 / 83 Development Expected in TAZ 

71 71 / 84 Road Splits TAZ 

73 73 / 85 Road Splits TAZ 

77 77 / 86 / 87 Railroad and Road Splits TAZ 

78 78 / 88 Road Splits TAZ 
 
For reference, Figure 2 shows the TAZ boundary on Census block boundary.  Additional details 
on the zone splitting can be round in Appendix C-2.   
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Figure 2: TAZ Boundary on Census Block Boundary 
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3.3 Population and Households 
 
The socio-economic data is stored in the traffic analysis zone (TAZ) geographic file within 
TransCAD.  The population and household data used to populate the TAZs were updated.   The 
sub-allocation of population was derived using 2000 US Census data at the block level and 
evaluating residential growth between 2000 and 2008 (from the County’s CAAS data). New 
residential building growth was allocated to the block and the 2000 US Census block level. 
Average household size was used to derive total population. Values were smoothed to match 
the 2008 Woods and Poole control totals.  More information on this update can be found in 
Appendix C-3. 
 
Table 2 provides a summary of 2008 population and household data. 
 

Table 2:  Summary of Population and Households (2008) 
 

Data Value 
Total Population 96,470 

Total Households 41,757 

Average Household Size 2.31 
 
 
Population and household data for the base year 2008 model can be found in Appendix C-4. 
 
3.4 Employment 
 
For employment, InfoUSA data was used. Employment was geo-coded to each address and 
allocated to the 2000 US Census block level. From this, employment was allocated to the TAZ 
building up from the US Census block. Employment totals were smoothed to match the Woods 
and Poole control totals and were classified between retail and non-retail categories (with a total 
employment field as well).  
 
Table 3 summarizes the employment data: 
 

Table 3:  Summary of Employment (2008) 
 

Data Value 
Total Employment 48,970 

Total Retail Employment 6,890 

Total Non-Retail Employment 42,080 

 
 

Employment data for the base year 2008 model can be found in Appendix C-4. 
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Figure 3: Final Bradley County Model Highway Lines 
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4.2 Free Flow Speed and Capacity Tables 
 
Free flow speed (or free running speeds) and capacity tables are important inputs in the 
development of a TDM and are especially important in the traffic assignment model.  These 
tables provide a range of acceptable values for both speeds and capacity by road class.    The 
link free-flow speed and capacity were assigned to each link based on a review of TDOT data 
and field observation.  In most cases, information was applied to each link based on known 
Tennessee Roadway Information Managements System (TRIMS) data. Table 4 depicts a 
summary of the free flow speed and average lane capacity values used in the Cleveland MPO 
TDM.  It should be noted that the speed and capacity in an urban setting is generally lower 
because of an urban freeway tend to have more access points, and non-freeway tend to have a 
higher density of traffic signals and other obstructions. As part of the 2008 update, free flow 
speed at several arterials was updated. 

 
Table 4:  Facility Type, Free Flow Speed, and Base Lane Capacity 

 

Facility 
Type Road Class 

Number of 
Lanes  

(by direction) 

Free-Flow 
Speed 
(mph) 

Hourly 
Capacity  

(by direction) 
2 Principal Arterial 1 - 2 45-55 1,800-3,200 

6 Minor Arterial 1 - 2 40-55 1,700-2,800 

7 Major Collector 1 30-55 1,600-1,700 

8 Minor Collector 1 30-45 1,600-1,700 

9 Local 1 30-40 1,600 

11 Interstate 2 65-70 4,000 

12 Principal Arterial 2 45 3,200 

14 Principal Arterial 1 - 2 30-45 1,800-3,200 

16 Minor Arterial 1 - 2 25-45 1,600-3,200 

17 Major Collector 1 - 2 25-45 1,600-3,200 

19 Local 1 35 1,600 

20 Ramp 1 35 10,000 

99 Centroid 
Connectors 1 15 100,000 

 
Table 4 shows free-flow speeds which generally reflect speeds 5 mph above the posted speed 
limits. With respect to the hourly capacity, the values reflect directional capacity and represents 
Level of Service (LOS) D operations as per the Highway Capacity Manual (HCM 2000) 
guidelines. For example, HCM 2000 defines the capacity of a basic freeway segment at 2090 
vehicles per hour per lane at LOS D and with 65 mph speed.  
 
For the Cleveland model, this freeway per lane capacity was multiplied by the number of lane in 
each direction (2) and a lane utilization adjustment factor (0.96) to reflect some degree of 
unbalanced lane utilization. The resulting freeway directional capacity was set at 4000 vehicles 
per hour per direction (=2090 x 2 x 0.96).  
 
Similarly, for arterials, capacity values ranged from 1600 to 1800 vehicles per hour per lane that 
generally reflects LOS D as per the HCM. These values were also multiplied by the number of 
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lanes and lane utilization adjustment factors, ranging from 0.82 to 0.89, to obtain the directional 
capacity values.  
 
For ramps and centroid connectors, it was deemed reasonable to assign artificially high capacity 
values such as 10,000 or 100,000 vehicles per hour to reflect unconstrained capacity so that 
these model assumptions do not influence traffic assignments. 
 
4.3 Centroid Connectors 

 
Centroid connectors are the linkage between the TAZs and roadway network and play an 
important role in the assignment of trips in a model.  As part of the roadway network update, a 
review of the 2003 roadway network was conducted. One key item noted during this review was 
the high number of centroid connectors that resulted in zero volume during the traffic 
assignment step.  This was an indication that fewer connectors were needed to run an 
assignment within TransCAD.  Also, loadings from centroid connectors were reviewed against 
the latest aerial of the area and centroid loading pattern for peripheral large zones were 
modified to reasonably reflect the underlying land use growth and the latest network access 
pattern. Centroid connectors for a few downtown zones were also updated due to addition of 
streets. 
 
The 2003 Bradley County highway line layer had 823 records, of which 304 are centroid 
connector links.  The 2008 TDM network has 844 records, of which 235 are centroid connector 
links.  This results in a reduction in 69 centroid connector links.  The final line layer, including 
centroid connectors, is shown in Figure 4, overlaying on the TAZ boundary. 
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Figure 4: Bradley County Model Highway Lines 
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A review of the E-E and E-I trips for the 2003 Cleveland MPO TDM was conducted. In addition, 
new external stations were required to support the new network links discussed in Chapter 4 of 
this document.  A memorandum discussing external stations can be found in Appendix C-7 
which includes a summary of E-E and E-I splits in the older model. 
 
A total of four new external stations (numbered 188 to 191) were added to the MPO TDM.  All 
external stations are shown in Figure 5. 
 
External-external and external-internal productions were estimated using traffic counts at the 
external stations.  The total trip productions at an external station include both the external-
external and external-internal trip productions and are equal to the one-way traffic volume at the 
station.   
 
Typically, the external-external portion of an origin-destination (OD) matrix is developed based 
upon some external cordon surveys, in which the relationship of external-internal and external-
external trips at the external stations is determined.  While no survey was conducted for this 
project, the Chattanooga MPO recently conducted an external station survey at its boundaries.  
This information was provided as part of the Cleveland MPO TDM updates as Bradley County 
shares a border with Hamilton County, the county in which Chattanooga sits.  Three routes in 
the model within Bradley County share an external station with Hamilton County, including I-75, 
Harrison Pike, and US 11. 
 
In addition to the information provided from the Chattanooga MPO model, NCHRP 365 was 
consulted on guidance related to calculating E-E and E-I trips.  Using the specific location 
shares and the traffic data, E-E productions and E-I attractions were calculated and are shown 
in Table 6. 
 
External-internal trip attractions were calculated using the trip rates specified in Table 6.  
Internal-external trip attractions were set equal to external-internal trip attractions. 
 
5.4 Balancing Trip Productions and Attractions 
 
Trip productions and attractions were balanced and input to the trip distribution model.  This 
means that the total estimated trips produced at the households or trip origins must be equal to 
the total number of trips attracted to the non-home ends or destinations.  This was 
accomplished by scaling either the zonal productions or attractions to the regional control totals. 
 
In the MPO TDM, the regional control totals varies by trip purpose as shown in Table 8:   

 
Table 9 shows the total trip productions and attractions before and after balancing. 
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Figure 5: External Stations Orientation 
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Table 6:  Traffic Counts and Estimates of External Trips at External Stations 
 

External 
Station Description Facility 

Type 

Total Daily 
Traffic 

Volume* 

External-
External 

Productions# 

External-
Internal 

Productions^ 
179 I-75 Freeway 38,372 26,860 (70%) 11512 (30%) 

180 US 11 Non-freeway 8,069 1210 (15%) 6859 (85%) 

181 US 64 Non-freeway 13,698 1644 (12%) 12054 (88%) 

182 SR 74 Non-freeway 1,606 98 (6%) 1508 (94%) 

183 SR 60 Non-freeway 4,314 388 (9%) 3926 (91%) 

184 US 64 Non-freeway 6,276 941 (15%) 5335 (85%) 

185 I-75 Freeway 56,782 27255 (48%) 29527 (52%) 

186 SR 60 Non-freeway 9,044 1266 (14%) 7778 (86%) 

187 SR 306 Non-freeway 2,747 220 (8%) 2527 (92%) 

188 Benton Pike Non-freeway 2,106 84 (4%) 2022 (96%) 

189 Ladd Springs Non-freeway 1,631 65 (4%) 1566 (96%) 

190 Keith Valley Non-freeway 423 0 (0%) 423 (100%) 

191 SR 312 Non-freeway 2,015 161 (8%) 1854 (92%) 

* 2008 ADT counts 

# External-external productions are the same as external-external attractions 

^ External-internal productions are the same as internal-external attractions 

Note: Percentages represent the percent split between External-External and External-Internal for each zone. 

 
Table 7:  Trip End Control by Purpose 

 
Purposes Controlling Trip Ends 

HBW Trip attractions 
HBNW Trip productions 
NHB Trip attractions  
External-Internal  Trip productions (see Table 4) 
Internal-External Trip attractions (see Table 5) 
External-external Trip productions (same as trip attractions) 

 
 

Table 8:  Regional Trip Productions and Attractions 
 

Before Balancing After Balancing 

Trip Purposes Productions Attractions Productions Attractions 

Home Based Work (HBW) Trips 82,678.86 71,006.50 71,006.50 71,006.50 

Home Based Non-Work (HBNW) Trips 206,697.15 120,631.30 206,697.15 206,697.15 

Non-Home-Based Trips (NHB) 86,436.99 70,167.50 86,436.99 86,436.99 
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Figure 7: Highway Links with 2004 Observed Traffic Counts Available 
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Figure 8: Assigned Traffic Volumes Versus Observed Traffic Counts 
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Table 9 provides a comparison of observed traffic counts (average daily traffic – ADT) 
conducted by the Tennessee Department of Transportation (TDOT) to assigned volumes from 
the MPO TDM by functional classification.  

 
Table 9:  Comparison of Observed to Assigned Volumes by Functional Classifications 

Functional 
Class 

# of 
Links 

Count 
Sum 

Model 
Sum 

% 
Deviation 

Model 

% 
Deviation 

FHWA 
Target* 

Count 
Average 

Model 
Average

% 
RMSE 
Model 

Interstate 7 227,107 220,481 -2.9% +/- 7% 32,444 31,497 9.7% 

Other Principal 20 398,612 414,017 3.9% +/- 10% 19,931 20,701 22.9% 

Minor Arterial 59 466,156 535,176 14.8% +/- 15% 7,901 9,071 46.1% 

Collector 30 93,631 111,861 19.5% +/- 25% 3,121 3,729 60.9% 

Local 11 27,598 43,289 56.9% NA 2,509 3,935 82.9% 

Total 127 1,213,104 1,324,824 9.2% NA 9,552 10,432 35.1% 

 
As shown, the overall percent deviation is around 9.2% and the overall percent RMSE is 35.1%. 
Related to the interstate links, the model slightly underassigns.  On the other hand, other 
principal arterials slightly overassign within the model.  With respect to FHWA targets of percent 
deviation, the model falls with the specified target for each classification. 
 
Table 10 provides a comparison of percent deviation in actual traffic count data (ADT) to 
assigned volumes by volume group. 
 

Table 10:  Percent Difference for Daily Volumes for Individual Links 

Volume Group # of 
Links 

Count 
Sum 

Model 
Sum 

% 
Deviation 

Model 

% 
Deviation 

FHWA 
Target* 

< 1000 4 2,584 3,436 33.0% +/- 200% 

1,000 - 2,500 14 25,296 31,593 24.9% +/- 100% 

2,500 - 5,000 35 125,755 192,766 53.3% +/- 50% 

5,000 - 10,000 31 220,426 221,687 0.6% +/- 25% 

10,000 - 25,000 36 591,831 649,969 9.8% +/- 20% 

25,000 - 50,000 7 247,212 225,373 -8.8% +/- 15% 

> 50,000 0 - - - +/- 10% 

Total 127 1,213,104 1,324,824 9.2%   
 
As shown, the model assignment is 9.2% higher than the summation of traffic counts.  All 
percent deviation targets set by FHWA are met except for the 2,500 to 5,000 volume group 
which is 3.3% higher than the target.   
 
Table 11 is similar to Table 10 except %RMSE is examined by volume group.   
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Table 11:  Comparison of %RMSE by Volume Group 
 

Volume Group # of 
Links 

Count 
Sum 

Model 
Sum RMSE % RMSE 

 Model 

% RMSE 
TDOT 
Target 

< 5000 53 153,635 227,795 2,728 94.1% 115.8% 

5,000 - 10,000 31 220,426 221,687 2,977 41.9% 43.1% 

10,000 - 20,000 25 341,289 404,882 4,222 30.9% 28.3% 

20,000 - 40,000 15 365,586 337,139 4,520 18.5% 25.4% 

40,000 - 60,000 3 132,168 133,321 1,354 3.1% 30.3% 

> 60,000 0 - - - - 19.2% 

Total 127 1,213,104 1,324,824 3,352 35.1%   
 
As shown, the %RMSE is within range for all volume groups except one, which is the 5,000 – 
10,000 volume group.   
 
9.1 Model Calibration Conclusion 
 
Based on the results of the above reasonableness tests, the Cleveland MPO TDM provides 
satisfactory results for use by the MPO and others for transportation planning purposes for the 
City of Cleveland and Bradley County.  Validation results for the MPO TDM are within industry 
standards for nearly all reasonableness tests despite the lack of a local household and external 
travel survey.   
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Table 13:  Summary of Potential Network Changes (Roadway Improvements) 
 

Improvement Modeling Approach 
Resulting Changes 

in "Capacity"  
(by Direction) 

Resulting Changes 
in "Lane"  

(by Direction) 

Upgrading a roadway 
segment to 12 feet lane 
width or wider shoulders 

Increase approach 
capacity up to 100 
vph. 

1600 vph to 1700 vph No change 

Upgrading a roadway 
segment from 2-lane to 
3-lane cross-section 

Increase capacity 
either by 10%, 100 
vph, or as appropriate 
to maintain 
consistency with 
adjacent links. 

1800 vph to 1900 vph No change 

Upgrading a roadway 
segment from 2-lane to 
5-lane cross-section 

Increase capacity by 
1000 to 1400 vph or 
as appropriate to 
maintain consistency 
with adjacent links. 

1800 vph to 2800 vph; 
1800 vph to 3200 vph 1 to 2 

Upgrading a roadway 
segment from 2-lane to 
4-lane divided cross-
section 

Increase capacity by 
1000 to 1400 vph or 
as appropriate to 
maintain consistency 
with adjacent links. 

1800 vph to 2800 vph; 
1800 vph to 3200 vph 1 to 2 
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Table 14:  Summary of Potential Network Changes (Intersection Improvements) 
 

Improvement Modeling Approach 
Resulting Changes 

in "Capacity"  
(by Direction) 

Resulting Changes 
in "Lane"  

(by Direction) 

Signalization 

Although signalization 
improves node 
capacity, the base 
year Cleveland model 
is not set up to 
incorporate node 
capacity. Hence, 
signalization is not 
curently modeled. 

Not Applicable Not Applicable 

Grade separation of 2-
lane road intersection 

Increase approach 
capacity up to 20% 
for the relevant model 
links or 1900 vph, 
whichever is less. 

1600 vph to 1900 vph; 
1700 vph to 1900 vph; 
1800 vph to 1900 vph 

No change 

Widen intersection 
approaches from 2-lane 
to 3-lane cross-section 
to provide TURN lanes 

Increase approach 
capacity by 10% for 
the relevant model 
links. 

1600 vph to 1760 vph; 
1700 vph to 1870 vph; 
1800 vph to 1980 vph 

1 to 2 

Widen intersection 
approaches from 5-lane 
to 6-lane cross-section 
to provide TURN lanes 

Increase approach 
capacity by 10% for 
the relevant model 
links. 

2800 vph to 3080 vph 2 to 3 

Widen intersection 
approaches from 2-lane 
to 5-lane cross-section 
to provide additional 
THRU and/or TURN 
lanes 

Increase approach 
capacity by 20% for 
the relevant model 
links. 

1600 vph to 1920 vph; 
1700 vph to 2040 vph; 
1800 vph to 2160 vph 

1 to 3 

Widen intersection 
approaches from 4-lane 
to 5-lane cross-section 
to provide additional 
TURN lanes 

Increase approach 
capacity by 10% for 
the relevant model 
links. 

2,800 vph to 3080 
vph; 
3200 vph to 3520 vph 

2 to 3 
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10.3 External Stations 
 

For each external station, historical trends were analyzed and a growth rate for each station was 
calculated using TDOT procedures.  For the three external stations that overlap with the 
Chattanooga MPO model, the value from that model was incorporated into the Cleveland TDM.  
Using the totals calculated for each station either through the historical trends or matching 
external station, the base (2008) External-External trip table was fratared (TransCAD's growth 
factor procedure).  A review of that matrix was conducted to ensure the fratar procedures results 
were reasonable. 
 
Within the Cleveland model, external trips are entered into the node layer of the roadway 
network.  This will be updated with the calculated External-Internal trips.  During the future year 
model run, the External-Internal trips were reviewed to ensure reasonableness. 
 
10.4 Use of the Future Year Model  
 
The future year inputs were used to test and run the future year models.  The results of these 
runs were used to produce the graphics and tables in the MPO’s MTP documentation. 
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Macro "Cleveland Model Version" //Name of the Dbox and version  
    project_version_number = 050717 
    required_tc_build = 1915 
    required_tc_version = 5.0 
    return({project_version_number, required_tc_build, required_tc_version}) 
endMacro 
 
DBox "Cleveland Model" //Refers to the Model name in the BIN File 
    right, center toolbox NoKeyboard 
    title: "Cleveland Planning Model" 
 
    init do 
        Shared single_stage, project_dbox, scenario_dbox, ui_file, scen_data_dir, project_name, prj_version 
 
// Reads the location of the files 
        {mod_file, ui_file, scenario_file, scen_data_dir} = RunMacro("TCP Get Project Files", "cleveland_2008.ini", &errMsg)  
        if mod_file = null then do ShowMessage(errMsg) return() end 
 
        project_name = "Cleveland Model" 
         
        {MacroInfo, Args, Opts, VarInfo} = RunMacro("TCP Read Planning Model", mod_file, scen_data_dir) 
        if MacroInfo = null then return() 
        
       {StepMacro, StepTitle, StepFlag} = MacroInfo 
        StageName = Args[1] 
        stages = StageName.length 
        single_stage = 1 
 
        RunMacro("TCP Run All Steps", &do_all_steps, &StepFlag) 
        if !RunMacro("TCP Update Scenarios in Project Dbox", scenario_file, &ScenArr, &ScenSel, &ScenNames, stages, 0, Args) 
then 
            return() 
        project_dbox = 1 
        enditem 
 
    update do 
        if project_dbox = -99 then 
            runmacro("closing") 
        else if !RunMacro("TCP Update Scenarios in Project Dbox", scenario_file, &ScenArr, &ScenSel, &ScenNames, stages, 1, 
Args) then 
            return() 
        endItem 
 
    close do Runmacro("closing") endItem 
 
    button  0,0.2 
    icons: "bmp\\cleveland.bmp", "bmp\\cleveland.bmp"  
 
    frame 0.5, 6, 39.0, 7.7 prompt: "Scenarios" 
    Scroll List 1.5, 7.0, 37.0, 3.5 multiple list: ScenNames variable: ScenSel do 
        RunMacro("TCP Save Scenario File", ScenArr, ScenSel, scenario_file) 
        RunMacro("TCP Update Scenarios Show Array", ScenArr, ScenSel, stages) 
        endItem 
 
    checkbox "stops"        2, 10.8, 15 variable: single_stage prompt: "Stop after stage" 
    checkbox "all steps" Same, 12.0, 10 variable: do_all_steps prompt: "Run all steps" do 
        RunMacro("TCP Run All Steps", &do_all_steps, &StepFlag) 
        endItem 
    button 20, 11.0, 18, 2.0 prompt: "Setup" do 
        RunDbox("TCP Scenario dBox", scenario_file, scen_data_dir,, Args) 
        enditem 
//Amari comes by removing last 3 characters from Amarillo ... for Cleveland it has to be Clevel 
//Lower Case 
    button "clevel_b1" 1, 14.5 icons: "bmp\\plannetwork.bmp", "bmp\\plannetwork.bmp", "bmp\\plannetwork3.bmp" do cur_stage = 1  
Runmacro("set steps") enditem 
    button "cleveland1" After, Same, 18, 1.6 disabled prompt:StageName[1]  do cur_stage = 1  Runmacro("run stages") enditem 
    button "clevel_v1" After, Same,  5, 1.6 prompt:"View" do RunMacro("TCP Model Show", ScenArr, 1) endItem 
 
    button "clevel_b2" 1, 16.8 icons: "bmp\\plantripgen.bmp", "bmp\\plantripgen.bmp", "bmp\\plantripgen3.bmp" do cur_stage = 2  
Runmacro("set steps") enditem 
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    button "cleveland2" After, Same, 18, 1.6 disabled prompt:StageName[2]  do cur_stage = 2  Runmacro("run stages") enditem 
    button "clevel_v2" After, Same,  5, 1.6 prompt:"View" do RunMacro("TCP Model Show", ScenArr, 2) endItem 
 
    button "clevel_b3" 1, 19.1 icons: "bmp\\planskim.bmp", "bmp\\planskim.bmp", "bmp\\planskim3.bmp" do cur_stage = 3  
Runmacro("set steps") enditem 
    button "cleveland3" After, Same, 18, 1.6 disabled prompt:StageName[3]  do cur_stage = 3  Runmacro("run stages") enditem 
    button "clevel_v3" After, Same,  5, 1.6 prompt:"View" do RunMacro("TCP Model Show", ScenArr, 3) endItem 
 
    button "clevel_b4" 1, 21.4 icons: "bmp\\plantripdist.bmp", "bmp\\plantripdist.bmp", "bmp\\plantripdist3.bmp" do cur_stage = 4  
Runmacro("set steps") enditem 
    button "cleveland4" After, Same, 18, 1.6 disabled prompt:StageName[4]  do cur_stage = 4  Runmacro("run stages") enditem 
    button "clevel_v4" After, Same,  5, 1.6 prompt:"View" do RunMacro("TCP Model Show", ScenArr, 4) endItem 
 
    button "clevel_b5" 1, 23.7 icons: "bmp\\planmatrix.bmp", "bmp\\planmatrix.bmp", "bmp\\planmatrix3.bmp" do cur_stage = 5  
Runmacro("set steps") enditem 
    button "cleveland5" After, Same, 18, 1.6 disabled prompt:StageName[5]  do cur_stage = 5  Runmacro("run stages") enditem 
    button "clevel_v5" After, Same,  5, 1.6 prompt:"View" do RunMacro("TCP Model Show", ScenArr, 5) endItem 
     
    button "clevel_b6" 1, 26.0 icons: "bmp\\planassign.bmp", "bmp\\planassign.bmp", "bmp\\planassign3.bmp" do cur_stage = 6  
Runmacro("set steps") enditem 
    button "cleveland6" After, Same, 18, 1.6 disabled prompt:StageName[6]  do cur_stage = 6  Runmacro("run stages") enditem 
    button "clevel_v6" After, Same,  5, 1.6 prompt:"View" do RunMacro("TCP Model Show", ScenArr, 6) endItem 
 
    button     1,  28.4, 38, 1.6  prompt: "Quit"      do Runmacro("closing") enditem 
 
 //   text  25, After Variable: "v 0" + i2s(prj_version) 
    text  25, After Variable: "v 1.0"  
     
    macro "set steps" do 
        SetAlternateInterface() 
        RunMacro("TCP Set Steps", StepTitle[cur_stage], &StepFlag[cur_stage]) 
 
        do_all_steps = null 
        RunMacro("TCP Run All Steps", &do_all_steps, &StepFlag) 
        enditem 
 
    macro "run stages" do 
        RunMacro("TCP Run Stages", cur_stage, single_stage, StepMacro, StepFlag, ScenArr, ScenSel, LocalArgs, {{"Title", 
StepTitle}}) 
        endItem 
 
    macro "closing" do 
        if RunMacro("TCP Close Project Dbox") = 1 then 
            return() 
        endItem 
 
EndDbox 
 
 
//====== Initialization ======//       (Create Network and Initialize) 
 
// Create Network and Initialize 
Macro "Initialization" (Args)    // Initialization 
 
    shared single_stage, ActiveNetwork 
 
        // Input Files 
    highway_layer = Args.[Highway Layer] 
    turn_penalty = Args.[Turn Penalties] 
        // Output Files 
    network_file = Args.[Network File] 
     
 
 
    layers = GetDBlayers(highway_layer) 
    node_lyr = layers[1] 
    link_lyr = layers[2] 
 
    db_nodelyr = highway_layer + "|" + node_lyr 
    db_linklyr = highway_layer + "|" + link_lyr 
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//Create 7 columns for the AB_capacity, BA_Capacity, AB_24Flow, BA_24Flow, AB_TOT, BA_TOT, and TOT_Flow in the LINK 
layer 
info = GetDBInfo(highway_layer) 
  map = CreateMap("Cleveland", {{"Scope", info[1]}, {"Auto Project", "True"} }) 
 gg = AddLayer( , node_lyr, highway_layer, node_lyr) 
 ff = AddLayer( , link_lyr, highway_layer, link_lyr) 
 
 
 // Making the layers visible 
 if GetLayerVisibility(link_lyr) ="Off" then SetLayerVisibility(link_lyr, "True") 
 if GetLayerVisibility(node_lyr) ="Off" then SetLayerVisibility(node_lyr, "True") 
 
 
   strct = GetTableStructure(link_lyr) 
  
 
   for i = 1 to strct.length do // Copy the current name to the end of the strct 
         xxx = xxx + {strct[i][1]} 
     strct[i]=strct[i]+{strct[i][1]} 
 end//for 
   
  pos = ArrayPosition(xxx,{"AB_Capacity", 
"BA_Capacity","AB_24Flow_UE","BA_24Flow_UE","AB_24Flow_SUE","BA_24Flow_SUE","AB_TOT","BA_TOT","TOT_Flow"} , ) 
  
 if pos =0 then do 
  struct =strct+{{"AB_Capacity", "Real", 20,2,True, , , , , , , null}, {"BA_Capacity", "Real", 20,2,True, , , , , , , null}, {"AB_24Flow_UE", 
"Real", 20,2,True, , , , , , , null}, {"BA_24Flow_UE", "Real", 20,2,True, , , , , , , null}, {"AB_24Flow_SUE", "Real", 20,2,True, , , , , , , 
null}, {"BA_24Flow_SUE", "Real", 20,2,True, , , , , , , null}, {"AB_TOT", "Integer", 10,null,True, , , , , , , null}, {"BA_TOT", "Integer", 
10,null,True, , , , , , , null}, {"TOT_Flow", "Integer", 10,null,True, , , , , , , null}} 
  ModifyTable(link_lyr, struct) 
 end// if 
  
 //STEP 1: Fill Dataview 
 
     Opts = null 
     Opts.Input.[Dataview Set] = {db_linklyr, link_lyr} 
     Opts.Global.Fields = {"AB_Capacity"} 
     Opts.Global.Method = "Formula" 
     Opts.Global.Parameter = {"(Dir=0|Dir=1)* CAPACITY"} 
 
     ret_value = RunMacro("TCB Run Operation", 1, "Fill Dataview", Opts)   
 
 //STEP 2: Fill Dataview 
 
     Opts = null 
     Opts.Input.[Dataview Set] = {db_linklyr, link_lyr} 
     Opts.Global.Fields = {"BA_Capacity"} 
     Opts.Global.Method = "Formula" 
     Opts.Global.Parameter = {"(Dir=0|Dir=-1)* CAPACITY"} 
 
     ret_value = RunMacro("TCB Run Operation", 2, "Fill Dataview", Opts)  
  
  //STEP 3: Fill Dataview 
  
      Opts = null 
      Opts.Input.[Dataview Set] = {db_linklyr, link_lyr} 
      Opts.Global.Fields = 
{"AB_24Flow_UE","BA_24Flow_UE","AB_24Flow_SUE","BA_24Flow_SUE","AB_TOT","BA_TOT","TOT_Flow"} 
      Opts.Global.Method = "Value" 
      Opts.Global.Parameter = {0} 
  
     ret_value = RunMacro("TCB Run Operation", 3, "Fill Dataview", Opts)  
 
 
  Closemap(getmap()) 
 
 
  net_flds = {{"Length", link_lyr + ".Length", link_lyr + ".Length"}, 
                 {"*_CAPACITY", link_lyr + ".AB_Capacity", link_lyr + ".BA_Capacity"},  
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               {"FFTime", link_lyr + ".FFTime", link_lyr + ".FFTime"}}  
 
  //STEP 4: Update Speeds 
  
      Opts = null 
      Opts.Input.[Dataview Set] = {db_linklyr, link_lyr} 
      Opts.Global.Fields = {"FFTime"} 
      Opts.Global.Method = "Formula" 
      Opts.Global.Parameter = "Length*60/ Speed" 
  
    ret_value = RunMacro("TCB Run Operation", 4, "Fill Dataview", Opts) 
 
    if !ret_value then goto quit 
 
// STEP 5: Build Highway Network 
    Opts = null 
    Opts.Input.[Link Set] = {db_linklyr, link_lyr} 
    Opts.Global.[Network Options].[Node ID] = node_lyr + ".ID" 
    Opts.Global.[Network Options].[Link ID] = link_lyr + ".ID" 
    Opts.Global.[Network Options].[Turn Penalties] = "Yes" 
    Opts.Global.[Network Options].[Keep Duplicate Links] = "FALSE" 
    Opts.Global.[Network Options].[Ignore Link Direction] = "FALSE" 
    Opts.Global.[Link Options] = net_flds 
    Opts.Output.[Network File] = network_file 
 
    ret_value = RunMacro("TCB Run Operation", 5, "Build Highway Network", Opts) 
 
    if !ret_value then goto quit 
 
 
// STEP 6: Highway Network Setting 
    Opts = null 
    Opts.Input.Database = highway_layer 
    Opts.Input.Network = network_file 
    Opts.Input.[Spc Turn Pen Table] = {turn_penalty} 
    Opts.Global.[Global Turn Penalties] = {0, 0, 0, 0} 
    Opts.Input.[Centroids Set] = {db_nodelyr, node_lyr, "Centroids and External Zones", "Select * where TAZ<=88| Ezone =1"}    
 
 
    ret_value = RunMacro("TCB Run Operation", 6, "Highway Network Setting", Opts) 
 
    if !ret_value then goto quit 
 
    If single_stage = 1 then do 
      map = RunMacro("G30 new map", highway_layer, "False") 
      RunMacro("TCU set network", network_file) 
      ActiveNetwork = ReadNetwork(network_file) 
    end 
 
 
 
    quit: 
    return(ret_value) 
 
endMacro 
 
 
//====== Trip Generation ======//       (Perform Trip Generation) 
 
// Perform Trip Generation 
Macro "Trip Generation" (Args)    // Trip Generation 
 
    shared single_stage 
 
        // Input Files 
    taz_layer = Args.[TAZ Layer] 
    production_rates = Args.[Production Rates] 
    attraction_rates = Args.[Attraction Rates] 
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     // Output Files 
    production_table = Args.[Production Table] 
    attraction_table = Args.[Attraction Table] 
    balanced_pa_table = Args.[Balanced PA Table] 
 
 // Parameter 
  Scenario_year = R2S(Args.[Scenario Year]) 
   
   s = left(Scenario_year,4) 
   scen_yr = Right(s, 2) 
 
    tlayers = GetDBLayers(taz_layer) 
    taz_lyr= tlayers[1] 
 
    taz_db = taz_layer + "|" + taz_lyr 
     
 
// STEP 7: QRM Production 
 
     Opts = null 
     Opts.Input.[Zone View] = {taz_db, taz_lyr} 
     Opts.Input.[Zone Set] = {taz_db, taz_lyr} 
     Opts.Input.[Production Table] = {production_rates} 
     Opts.Field.[Total HH] = taz_lyr+".HHS_"+scen_yr 
     Opts.Global.[Model Option] = "Prod" 
     Opts.Global.[Classify By] = 1 
     Opts.Global.[Population] = 83 // Region population is about 83,000 
     Opts.Global.[Production Option] = "Average" 
     Opts.Global.[Income Option] = "None" 
     Opts.Global.[Number of Purposes] = 4 
     Opts.Global.Inflation = 1 
     Opts.Global.[Ext Names] = {"HBW", "HBNW", "HBO", "NHB"} 
     Opts.Output.[Output Table] = production_table 
 
     ret_value = RunMacro("TCB Run Procedure", 7, "QRM Production", Opts) 
 
 
   //STEP 8: QRM Attraction 
 
     Opts = null 
 
     Opts.Input.[Zone View] = {taz_db, taz_lyr} 
     Opts.Input.[Zone Set] = {taz_db, taz_lyr} 
     Opts.Input.[Attraction Table] = {attraction_rates} 
     Opts.Field.Dwelling = taz_lyr+".HHS_"+scen_yr       
     Opts.Field.[Retail Employment] = taz_lyr+".RTL_EMP"+scen_yr           
     Opts.Field.[Non-Ret Employment] = taz_lyr+".NONRTL_EMP"+scen_yr    
     Opts.Global.[Model Option] = "Attr" 
     Opts.Global.[Number of Purposes] = 4        
     Opts.Global.[Ext Names] = {"HBW", "HBNW", "HBO", "NHB"} 
 
     Opts.Output.[Output Table] = attraction_table 
 
     ret_value = RunMacro("TCB Run Procedure", 8, "QRM Attraction", Opts) 
 
    join_vw = "Productions+Attractions" 
  
 
// STEP 9: Balance 
    Opts = null 
    Opts.Input.[Data Set] = {{production_table, attraction_table, "ID1", "ID1"}, join_vw} 
    Opts.Input.[Data View] = {{production_table, attraction_table, "ID1", "ID1"}, join_vw} 
    Opts.Input.[V1 Holding Sets] = {, , } 
    Opts.Input.[V2 Holding Sets] = {, , } 
    Opts.Field.[Vector 1] = {join_vw+".HBW_P", join_vw+".HBNW_P", join_vw+".NHB_P"} 
    Opts.Field.[Vector 2] = {join_vw+".HBW_A", join_vw+".HBNW_A", join_vw+".NHB_A"} 
    Opts.Global.Pairs = 3 
    Opts.Global.[Holding Method] = {2, 1, 1}  //Balance HBW trip productions to attractions,  Balance HBNW and NHB trip attractions 
to productions. 
    Opts.Global.[Percent Weight] = {50, 50, 50} 
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    Opts.Global.[Sum Weight] = {100, 100, 100} 
    Opts.Global.[V1 Options] = {1, 1, 1} 
    Opts.Global.[V2 Options] = {1, 1, 1} 
    Opts.Global.[Store Type] = 1 
    Opts.Output.[Output Table] = balanced_pa_table 
 
 
    ret_value = RunMacro("TCB Run Procedure", 9, "Balance", Opts) 
 
    if !ret_value then goto quit 
 
 
    pth =   SplitPath(balanced_pa_table) 
    pa_vw = OpenTable(pth[3], "FFB", {balanced_pa_table}) 
     
for i = 179 to 191 do // Adding External zones to the PA table  
 
rh = AddRecord(pa_vw, {{"ID1", i},{"HBW_P", 0}, {"HBNW_P", 0},{"NHB_P", 0},{"HBW_A", 0}, {"HBNW_A", 0},{"NHB_A", 0}}) 
 
end// for 
 
 
    quit: 
    return(ret_value) 
endMacro 
 
//====== Network Skimming ======//       (Compute Shortest Paths) 
 
Macro "Network Skimming" (Args)    // Network Skimming 
 
        // Input Files 
    highway_layer = Args.[Highway Layer] 
    network_file = Args.[Network File] 
        // Output Files 
    shortest_path_matrix = Args.[Shortest Path Matrix] 
 
    layers = GetDBlayers(highway_layer) 
    node_lyr = layers[1] 
    link_lyr = layers[2] 
 
    db_nodelyr = highway_layer + "|" + node_lyr 
    db_linklyr = highway_layer + "|" + link_lyr 
 
// STEP 10: TCSPMAT 
    Opts = null 
    Opts.Input.Network = network_file 
    Opts.Input.[Origin Set] = {db_nodelyr, node_lyr, "Centroids and External Zones", "Select * where (TAZ<=88| Ezone =1)"} 
    Opts.Input.[Destination Set] = {db_nodelyr, node_lyr, "Centroids and External Zones"} 
    Opts.Input.[Via Set] = {db_nodelyr, node_lyr} 
    Opts.Field.Minimize = "FFTime" //Free flow travel time 
    Opts.Field.Nodes = node_lyr + ".ID" 
    Opts.Output.[Output Matrix].Label = "Shortest Path" 
    Opts.Output.[Output Matrix].[File Name] = shortest_path_matrix 
 
 
    ret_value = RunMacro("TCB Run Procedure", 10, "TCSPMAT", Opts) 
 
    if !ret_value then goto quit 
 
 
// STEP 11: Intrazonal 
    Opts = null 
    Opts.Input.[Matrix Currency] = {shortest_path_matrix, ,, } 
    Opts.Global.Factor = 0.5 
    Opts.Global.Neighbors = 3 
    Opts.Global.Operation = 1 //The value 1 to replace values in the matrix 
    Opts.Global.[Treat Missing] = 1 //Missing Values =0 
     
    ret_value = RunMacro("TCB Run Procedure", 11, "Intrazonal", Opts) 
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// STEP 12: Add Matrix Index 
    Opts = null 
    Opts.Input.[Current Matrix] = shortest_path_matrix 
    Opts.Input.[Index Type] = "Both" 
    Opts.Input.[View Set] = {db_nodelyr, node_lyr, "Centroids and External Zones", "Select * where TAZ<=88| Ezone =1"} 
    Opts.Input.[Old ID Field] = {db_nodelyr, "ID"} 
    Opts.Input.[New ID Field] = {db_nodelyr, "TAZ"} 
    Opts.Output.[New Index] = "ID to TAZ" 
 
 
    ret_value = RunMacro("TCB Run Operation", 12, "Add Matrix Index", Opts) 
 
    if !ret_value then goto quit 
 
return(1) 
    quit: 
    return(ret_value) 
endMacro 
 
//====== Gravity Model ======//       (Evaluate the gravity model) 
 
// Evaluate the gravity model 
Macro "Gravity Model" (Args)    // Gravity Model 
 
    shared single_stage 
 
        // Input Files 
    highway_layer = Args.[Highway Layer] 
    taz_layer = Args.[TAZ Layer] 
    balanced_pa_table = Args.[Balanced PA Table] 
    shortest_path_matrix = Args.[Shortest Path Matrix] 
     through_trips = Args.[Through Trips] 
     ixxi_matrix= Args.[IXXI Impedance]     
     
    // Output Files 
    pa_matrix = Args.[PA Matrix] 
       ie_matrix=Args.[IXXI Trips]     
     
        // Parameters 
    gravity_iterations = r2i(Args.[Gravity Iterations]) 
     
    layers = GetDBlayers(highway_layer) 
    node_lyr = layers[1] 
    link_lyr = layers[2] 
 
    db_nodelyr = highway_layer + "|" + node_lyr 
    db_linklyr = highway_layer + "|" + link_lyr 
  
    
    
    ftype = RunMacro("G30 table type", balanced_pa_table) 
    pth = SplitPath(balanced_pa_table) 
    pa_vw = OpenTable(pth[3], ftype, {balanced_pa_table}) 
 
 // STEP 13: Gravity 
    Opts = null 
    Opts.Input.[PA View Set] = {balanced_pa_table, pa_vw} 
    Opts.Input.[FF Matrix Currencies] = {{shortest_path_matrix,, "ID to TAZ", "ID to TAZ"}, {shortest_path_matrix,, "ID to TAZ", "ID to 
TAZ"}, {shortest_path_matrix,, "ID to TAZ", "ID to TAZ"}} 
    Opts.Input.[Imp Matrix Currencies] = {{shortest_path_matrix,, "ID to TAZ", "ID to TAZ"}, {shortest_path_matrix,, "ID to TAZ", "ID to 
TAZ"}, {shortest_path_matrix,, "ID to TAZ", "ID to TAZ"}} 
    Opts.Input.[KF Matrix Currencies] = {{shortest_path_matrix,, "ID to TAZ", "ID to TAZ"}, {shortest_path_matrix,, "ID to TAZ", "ID to 
TAZ"}, {shortest_path_matrix,, "ID to TAZ", "ID to TAZ"}} 
    Opts.Field.[Prod Fields] = {pa_vw + ".HBW_P", pa_vw + ".HBNW_P", pa_vw + ".NHB_P"} 
    Opts.Field.[Attr Fields] = {pa_vw + ".HBW_A", pa_vw + ".HBNW_A", pa_vw + ".NHB_A"} 
    Opts.Global.[Purpose Names] = {"HBW", "HBNW", "NHB"} 
    Opts.Global.Iterations = {gravity_iterations, gravity_iterations, gravity_iterations} 
    Opts.Global.Convergence = {0.01, 0.01, 0.01} 
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    Opts.Global.[Constraint Type] = {"Double", "Double", "Double"} 
    Opts.Global.[Fric Factor Type] = {"Gamma", "Gamma", "Gamma"} 
    Opts.Global.[A List] = {28000, 140000, 219000} 
    Opts.Global.[B List] = {0.08, 1.65, 1.75} 
    Opts.Global.[C List] = {0.01, 0.01, 0.01} 
    Opts.Flag.[Use K Factors] = {0, 0, 0} 
    Opts.Output.[Output Matrix].Label = "PA Matrix" 
    Opts.Output.[Output Matrix].[File Name] = pa_matrix 
 
 
    ret_value = RunMacro("TCB Run Procedure", 13, "Gravity", Opts) 
 
    if !ret_value then goto quit 
     
   
 
 // STEP 14: Add Matrix Index 
    Opts = null 
    Opts.Input.[Current Matrix] = pa_matrix 
    Opts.Input.[Index Type] = "Both" 
    Opts.Input.[View Set] = {db_nodelyr, node_lyr, "Centroids and External Zones", "Select * where TAZ<=88| Ezone =1"}  
    Opts.Input.[Old ID Field] = {db_nodelyr, "TAZ"} 
    Opts.Input.[New ID Field] = {db_nodelyr, "ID"} 
    Opts.Output.[New Index] = "TAZ to ID" 
 
    ret_value = RunMacro("TCB Run Operation", 14, "Add Matrix Index", Opts) 
 
    if !ret_value then goto quit 
 
 
   quit: 
   return(ret_value) 
Endmacro 
 
//********************* IE TRIP Model *********************************** 
   Macro "IE Gravity Model"(Args)  
    
   shared single_stage 
 
        // Input Files 
    highway_layer = Args.[Highway Layer] 
    shortest_path_matrix = Args.[Shortest Path Matrix] 
     pa_matrix = Args.[PA Matrix] 
     balanced_pa_table = Args.[Balanced PA Table] 
    through_trips = Args.[Through Trips] 
     ixxi_matrix= Args.[IXXI Impedance]     
 
    // Output Files 
     ie_matrix=Args.[IXXI Trips]     
     
      
    layers = GetDBlayers(highway_layer) 
    node_lyr = layers[1] 
    link_lyr = layers[2] 
 
    db_nodelyr = highway_layer + "|" + node_lyr 
    db_linklyr = highway_layer + "|" + link_lyr 
 
 
 
 
ie = OpenMatrix(ixxi_matrix, )  
old_idx = GetMatrixIndex(ie) 
  
 if old_idx[1] <> "TAZ to ID" then do 
 
// STEP 14: Add Matrix Index 
    Opts = null 
    Opts.Input.[Current Matrix] = ixxi_matrix 
    Opts.Input.[Index Type] = "Both" 
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    Opts.Input.[View Set] = {db_nodelyr, node_lyr, "Centroids and External Zones", "Select * where TAZ<=88| Ezone =1"}  
    Opts.Input.[Old ID Field] = {db_nodelyr, "TAZ"} 
    Opts.Input.[New ID Field] = {db_nodelyr, "ID"} 
    Opts.Output.[New Index] = "TAZ to ID" 
    
    ret_value = RunMacro("TCB Run Operation", 14, "Add Matrix Index", Opts) 
    
  if !ret_value then goto quit 
      
  SetMatrixIndex(ie, "TAZ to ID", "TAZ to ID") 
  end 
  
curr_idx = GetMatrixIndex(ie)  
 
 
// STEP 15: Computing IEEI Attractions  
     
   // Add a field in the node layer for the IE &EI Attractions  
   {node_lyr,line_lyr} = RunMacro("TCB Add DB Layers", highway_layer,,) 
   strct = GetTableStructure(node_lyr) 
   for i = 1 to strct.length do // Copy the current name to the end of the strct 
      xxx =xxx+{strct[i][1]} 
      strct[i]=strct[i]+{strct[i][1]} 
 end//for 
    
 
   pos = ArrayPosition(xxx,{"IEEI_Attr"}, {{"Case Sensitive", False}}) 
 
   if pos = 0 then do  
   struct =strct+{{"IEEI_Attr", "Real", 20,2,True, , , , , , , null}} 
   ModifyTable(node_lyr, struct) 
   end//if 
      
   ftype = RunMacro("G30 table type", balanced_pa_table) 
   bal_pth = SplitPath(balanced_pa_table) 
  
    
   
   jview= node_lyr+"+"+bal_pth[3] 
         
        
    //STEP 15: Fill Dataview 
 
     Opts = null 
     Opts.Input.[Dataview Set] = {{db_nodelyr,balanced_pa_table,"TAZ", "ID1" }, jview} 
     Opts.Global.Fields = {"IEEI_Attr"} 
     Opts.Global.Method = "Formula" 
     Opts.Global.Parameter = {"HBW_P+HBW_A+HBNW_P+HBNW_A+(2*NHB_A)"} 
 
     ret_value = RunMacro("TCB Run Operation", 15, "Fill Dataview", Opts)   
     
    //STEP 16: Fill Dataview 
 
     Opts = null 
     Opts.Input.[Dataview Set] = {db_nodelyr, node_lyr,"Not Centroids", "Select * where TAZ >88" } 
     Opts.Global.Fields = {"IEEI_Attr"} 
     Opts.Global.Method = "Value" 
     Opts.Global.Parameter = {0} 
 
     ret_value = RunMacro("TCB Run Operation", 16, "Fill Dataview", Opts)      
 
 
 
// STEP 17: Gravity for Internal External and External Internal trips 
    Opts = null 
    Opts.Input.[PA View Set] = {db_nodelyr, node_lyr, "Centroids and External Zones", "Select * where TAZ <=88|Ezone=1"}  
    Opts.Input.[FF Matrix Currencies] = {{ixxi_matrix,, curr_idx[1], curr_idx[2]}} 
    Opts.Input.[Imp Matrix Currencies] = {{ixxi_matrix,, curr_idx[1], curr_idx[2]}} 
    Opts.Input.[KF Matrix Currencies] = {{ixxi_matrix,, curr_idx[1], curr_idx[2]}} 
    Opts.Field.[Prod Fields] = {"Node.[IE & EI Trips]"} 
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    Opts.Field.[Attr Fields] = {"Node.IEEI_Attr"}  
    Opts.Global.[Purpose Names] = {"IXXI"} 
    Opts.Global.Iterations = {0} 
    Opts.Global.Convergence = {0} 
    Opts.Global.[Constraint Type] = {"Rows"} 
    Opts.Global.[Fric Factor Type] = {"Matrix"} 
    Opts.Global.[A List] = {1} 
    Opts.Global.[B List] = {0.6} 
    Opts.Global.[C List] = {0.02} 
    Opts.Flag.[Use K Factors] = {0}      
    Opts.Output.[Output Matrix].Label = "IE Matrix" 
    Opts.Output.[Output Matrix].[File Name] = ie_matrix 
 
 
    ret_value = RunMacro("TCB Run Procedure", 17, "Gravity", Opts) 
 
    if !ret_value then goto quit 
  
    quit: 
    return(ret_value) 
 
Endmacro 
 
Macro "CombineTrips"(Args)  
  
  shared single_stage 
  
         // Input Files 
      pa_matrix = Args.[PA Matrix] 
     through_trips = Args.[Through Trips] 
      ie_matrix=Args.[IXXI Trips]     
 
m = OpenMatrix(pa_matrix, ) 
SetMatrixIndex(m, "TAZ to ID","TAZ to ID") 
 
// STEP 18: Add Matrix Core 
    Opts = null 
    Opts.Input.[Input Matrix] = pa_matrix 
    Opts.Input.[New Core] = "Through Trips" 
 
    ret_value = RunMacro("TCB Run Operation", 18, "Add Matrix Core", Opts) 
 
    if !ret_value then goto quit 
 
// STEP 19: Merge Matrices 
    Opts = null 
    Opts.Input.[Target Currency] = {pa_matrix, "Through Trips","TAZ to ID","TAZ to ID"} 
    Opts.Input.[Source Currencies] = {{through_trips,,,}} 
    Opts.Global.[Missing Option].[Force Missing] = "No" 
 
    ret_value = RunMacro("TCB Run Operation", 19, "Merge Matrices", Opts) 
 
    if !ret_value then goto quit 
 
// STEP 20: Add Matrix Core 
    Opts = null 
    Opts.Input.[Input Matrix] = pa_matrix 
    Opts.Input.[New Core] = "IXXI" 
 
    ret_value = RunMacro("TCB Run Operation", 20, "Add Matrix Core", Opts) 
 
    if !ret_value then goto quit 
 
// STEP 21: Merge Matrices 
    Opts = null 
    Opts.Input.[Target Currency] = {pa_matrix, "IXXI","TAZ to ID","TAZ to ID"} 
    Opts.Input.[Source Currencies] = {{ie_matrix,,,}} 
    Opts.Global.[Missing Option].[Force Missing] = "No" 
 
    ret_value = RunMacro("TCB Run Operation", 21, "Merge Matrices", Opts) 
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    if !ret_value then goto quit 
 
 quit: 
    return(ret_value) 
    
Endmacro 
 
Macro "PA to OD"(Args)  
 
    shared single_stage 
 
        // Input Files 
    highway_layer = Args.[Highway Layer] 
    taz_layer = Args.[TAZ Layer] 
    pa_matrix = Args.[PA Matrix] 
        
        // Output Files 
    od_matrix = Args.[OD Matrix] 
    pa2od_matrix=Args.[PA2OD Matrix] 
     
    layers = GetDBlayers(highway_layer) 
    node_lyr = layers[1] 
    link_lyr = layers[2] 
 
    db_nodelyr = highway_layer + "|" + node_lyr 
    db_linklyr = highway_layer + "|" + link_lyr 
 
 
// STEP 22: PA2OD 
     Opts = null 
     Opts.Input.[PA Matrix Currency] = {pa_matrix, , , } 
     Opts.Input.[Lookup Set] = {"C:\\Program Files\\TransCAD\\tab\\hourly.bin", "HOURLY"} 
     Opts.Field.[Matrix Cores] = {1, 2, 3, 4, 5} // HBW, HBNW, NHB, Through Trips, IXXI 
     Opts.Field.[Adjust Fields] = {, , , , } 
     Opts.Field.[Peak Hour Field] = {, , , , } 
     Opts.Field.[Hourly AB Field] = {"HOURLY.DEP_HBW", "HOURLY.DEP_HBNW", "HOURLY.DEP_NHB", "HOURLY.DEP_ALL", 
"HOURLY.DEP_ALL"} 
     Opts.Field.[Hourly BA Field] = {"HOURLY.RET_HBW", "HOURLY.RET_HBNW", "HOURLY.RET_NHB", "HOURLY.RET_ALL", 
"HOURLY.RET_ALL"} 
     Opts.Global.[Method Type] = "PA to OD" 
     Opts.Global.[Start Hour] = 0 
     Opts.Global.[End Hour] = 23 
     Opts.Global.[Cache Size] = 500000 
     Opts.Global.[Average Occupancies] = {1.11, 1.67, 1.66, 1, 1} 
     Opts.Global.[Adjust Occupancies] = {"No", "No", "No", "No", "No"} 
     Opts.Global.[Peak Hour Factor] = {0, 0, 0, 0, 0} 
     Opts.Flag.[Separate Matrices] = "Yes" 
     Opts.Flag.[Convert to Vehicles] = {"Yes", "Yes", "Yes", "No", "No"} 
     Opts.Flag.[Include PHF] = {"No", "No", "No", "No", "No"} 
     Opts.Flag.[Adjust Peak Hour] = {"No", "No", "No", "No", "No"} 
     Opts.Output.[Output Matrix].Label = "PA to OD" 
     Opts.Output.[Output Matrix].[File Name] = pa2od_matrix 
 
 
     ret_value = RunMacro("TCB Run Procedure", 22, "PA2OD", Opts) 
 
     if !ret_value then goto quit 
      
paod_m= openmatrix(pa2od_matrix,) 
old_idx = GetMatrixIndex(paod_m) 
  
 if old_idx[1] <> "TAZ to ID" then do 
 
  // STEP 14: Add Matrix Index 
       Opts = null 
       Opts.Input.[Current Matrix] = pa2od_matrix 
       Opts.Input.[Index Type] = "Both" 
       Opts.Input.[View Set] = {db_nodelyr, node_lyr, "Centroids and External Zones", "Select * where 
TAZ<=88| Ezone =1"}  
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       Opts.Input.[Old ID Field] = {db_nodelyr, "TAZ"} 
       Opts.Input.[New ID Field] = {db_nodelyr, "ID"} 
       Opts.Output.[New Index] = "TAZ to ID" 
    
       ret_value = RunMacro("TCB Run Operation", 14, "Add Matrix Index", Opts) 
    
       if !ret_value then goto quit 
      
  SetMatrixIndex(paod_m, "TAZ to ID", "TAZ to ID") 
  end 
 
// Create an OD matrix and fill with sum of matrices for each time period 
 
if getfileinfo(od_matrix) <> null then deletefile(od_matrix) 
{node_lyr,line_lyr} = RunMacro("TCB Add DB Layers", highway_layer,,) 
SetView(node_lyr) 
n = SelectbyQuery("Centroids and External Zones", "Several", "Select * where TAZ<=88| Ezone =1", ) 
od_mat =CreateMatrix({node_lyr+"|Centroids and External Zones", node_lyr+".ID", "TAZ to ID"}, 
 {node_lyr+"|Centroids and External Zones", node_lyr+".ID", "TAZ to ID"}, 
 {{"File Name", od_matrix}, {"Type", "Float"}}) 
 
SetMatrixCoreName(od_mat,"Table", "Hour (0-1)")  
AddMatrixCore(od_mat, "Hour (1-2)") 
AddMatrixCore(od_mat, "Hour (2-3)") 
AddMatrixCore(od_mat, "Hour (3-4)") 
AddMatrixCore(od_mat, "Hour (4-5)") 
AddMatrixCore(od_mat, "Hour (5-6)") 
AddMatrixCore(od_mat, "Hour (6-7)") 
AddMatrixCore(od_mat, "Hour (7-8)") 
AddMatrixCore(od_mat, "Hour (8-9)") 
AddMatrixCore(od_mat, "Hour (9-10)") 
AddMatrixCore(od_mat, "Hour (10-11)") 
AddMatrixCore(od_mat, "Hour (11-12)") 
AddMatrixCore(od_mat, "Hour (12-13)") 
AddMatrixCore(od_mat, "Hour (13-14)") 
AddMatrixCore(od_mat, "Hour (14-15)") 
AddMatrixCore(od_mat, "Hour (15-16)") 
AddMatrixCore(od_mat, "Hour (16-17)") 
AddMatrixCore(od_mat, "Hour (17-18)") 
AddMatrixCore(od_mat, "Hour (18-19)") 
AddMatrixCore(od_mat, "Hour (19-20)") 
AddMatrixCore(od_mat, "Hour (20-21)") 
AddMatrixCore(od_mat, "Hour (21-22)") 
AddMatrixCore(od_mat, "Hour (22-23)") 
AddMatrixCore(od_mat, "Hour (23-24)") 
 
 
paod_idx=GetMatrixIndex(paod_m) 
 
 for i = 0 to 23  do  
 hh = "("+I2S(i)+"-"+I2S(i+1)+")" 
 
// Fill Matrix 
     Opts = null 
     Opts.Input.[Matrix Currency] = {od_matrix, "Hour "+hh, "TAZ to ID", "TAZ to ID"} 
     Opts.Input.[Core Currencies] = {{pa2od_matrix, "HBW "+hh, paod_idx[1], paod_idx[2]}, {pa2od_matrix, "HBNW "+hh, 
paod_idx[1], paod_idx[2]}, {pa2od_matrix, "NHB "+hh, paod_idx[1], paod_idx[2]}, {pa2od_matrix, "Through Trips "+hh, paod_idx[1], 
paod_idx[2]}, {pa2od_matrix, "IXXI "+hh, paod_idx[1], paod_idx[2]}} 
     Opts.Global.Method = 7 
     Opts.Global.[Cell Range] = 2 
     Opts.Global.[Matrix K] = {1, 1, 1, 1, 1} 
     Opts.Global.[Force Missing] = "No" 
 
 
     ret_value = RunMacro("TCB Run Operation", 23, "Fill Matrices", Opts) 
 
end// for 
 
 
    open_vws = GetViewNames() 



Cleveland, Tennessee MPO Travel Demand Model Update 

Parsons Brinckerhoff  Page C-1-13 

    if open_vws <> null then do 
      on error goto next_i 
      for i = 1 to open_vws.length do  
        closeview(open_vws[i]) 
        next_i: 
      end   
    end 
 
return(1) 
   quit: 
   return(ret_value) 
endMacro 
 
//====== Trip Assignment ======//       (UE Traffic Assignment) 
// UE Traffic Assignment 
 
Macro "UE Trip Assignment" (Args)    // Trip Assignment 
 
    shared single_stage 
 
        // Input Files 
    highway_layer = Args.[Highway Layer] 
    network_file = Args.[Network File] 
    od_matrix = Args.[OD Matrix] 
 
     // Output Files 
    assignment_table1 = Args.[Assignment Table1] 
    assignment_table2 = Args.[Assignment Table2] 
    assignment_table3 = Args.[Assignment Table3]     
    assignment_table4 = Args.[Assignment Table4]     
    assignment_table5 = Args.[Assignment Table5] 
    assignment_table6 = Args.[Assignment Table6]     
    assignment_table7 = Args.[Assignment Table7]     
    assignment_table8 = Args.[Assignment Table8]     
    assignment_table9 = Args.[Assignment Table9] 
    assignment_table10 = Args.[Assignment Table10] 
    assignment_table11 = Args.[Assignment Table11] 
    assignment_table12 = Args.[Assignment Table12] 
    assignment_table13 = Args.[Assignment Table13] 
    assignment_table14 = Args.[Assignment Table14] 
    assignment_table15 = Args.[Assignment Table15] 
    assignment_table16 = Args.[Assignment Table16] 
    assignment_table17 = Args.[Assignment Table17] 
    assignment_table18 = Args.[Assignment Table18] 
    assignment_table19 = Args.[Assignment Table19] 
    assignment_table20 = Args.[Assignment Table20] 
    assignment_table21 = Args.[Assignment Table21] 
    assignment_table22 = Args.[Assignment Table22] 
    assignment_table23 = Args.[Assignment Table23] 
    assignment_table24 = Args.[Assignment Table24] 
 
        // Parameters 
    assignment_iterations = Args.[Assignment Iterations] 
 
 
    layers = GetDBlayers(highway_layer) 
    node_lyr = layers[1] 
    link_lyr = layers[2] 
 
    db_nodelyr = highway_layer + "|" + node_lyr 
    db_linklyr = highway_layer + "|" + link_lyr 
 
 path = SplitPath(assignment_table1) 
 
 n = StringLength(path[3]) 
 
 file_name = left(path[3], n-1) 
 
  
 for iteration = 1 to 24  do  
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flow_table =path[1]+path[2]+file_name+string(iteration)+path[4] 
 
 
 hh = "("+I2S(iteration-1)+"-"+I2S(iteration)+")"     
 
// STEP 24: Assignment 
    Opts = null 
    Opts.Input.Database = highway_layer 
    Opts.Input.Network = network_file 
    Opts.Input.[OD Matrix Currency] = {od_matrix, "Hour "+hh, "TAZ to ID", "TAZ to ID"} 
    Opts.Field.[FF Time] = "FFTime" 
    Opts.Field.Capacity = "*_CAPACITY" 
    Opts.Global.[Load Method] = 5// 5- UE , 6-SUE 
    Opts.Global.[Loading Multiplier] = 1 
    Opts.Global.[Alpha Value] = 0.15 
    Opts.Global.[Beta Value] = 4 
    Opts.Global.Convergence = assignment_convergence 
    Opts.Global.Iterations = assignment_iterations 
    Opts.Flag.[Do Theme] = 0 
    Opts.Flag.[Post Process] = "True" 
    Opts.Output.[Flow Table] = flow_table 
 
 
    ret_value = RunMacro("TCB Run Procedure", 24, "Assignment", Opts) 
 
    if !ret_value then goto quit 
     
          
    jview=link_lyr+"+"+file_name+string(iteration) 
     
 
  
 // STEP 25: Fill Highway Dataview with Flow values  
 
      Opts = null 
      Opts.Input.[Dataview Set] = {{db_linklyr,flow_table,"ID", "ID1" }, jview} 
      Opts.Global.Fields = {"AB_24Flow_UE"} 
      Opts.Global.Method = "Formula" 
      Opts.Global.Parameter = {"AB_24Flow_UE+AB_Flow"} 
  
     ret_value = RunMacro("TCB Run Operation", 25, "Fill Dataview", Opts)   
      
      
 // STEP 26: Fill Highway Dataview with Flow values  
 
      Opts = null 
      Opts.Input.[Dataview Set] = {{db_linklyr,flow_table,"ID", "ID1" }, jview} 
      Opts.Global.Fields = {"BA_24Flow_UE"} 
      Opts.Global.Method = "Formula" 
      Opts.Global.Parameter = {"BA_24Flow_UE+BA_Flow"} 
  
     ret_value = RunMacro("TCB Run Operation", 26, "Fill Dataview", Opts)   
      
  
end //for  
 
   RunMacro("G30 File Close All") 
 
   quit: 
   return(ret_value) 
endMacro 
 
 
// SUE Traffic Assignment 
Macro "SUE Trip Assignment" (Args)    // Trip Assignment 
 
    shared single_stage 
 
        // Input Files 



Cleveland, Tennessee MPO Travel Demand Model Update 

Parsons Brinckerhoff  Page C-1-15 

    highway_layer = Args.[Highway Layer] 
    network_file = Args.[Network File] 
    od_matrix = Args.[OD Matrix] 
 
     // Output Files 
    assignment_table1 = Args.[Assignment Table1] 
    assignment_table2 = Args.[Assignment Table2] 
    assignment_table3 = Args.[Assignment Table3]     
    assignment_table4 = Args.[Assignment Table4]     
    assignment_table5 = Args.[Assignment Table5] 
    assignment_table6 = Args.[Assignment Table6]     
    assignment_table7 = Args.[Assignment Table7]     
    assignment_table8 = Args.[Assignment Table8]     
    assignment_table9 = Args.[Assignment Table9] 
    assignment_table10 = Args.[Assignment Table10] 
    assignment_table11 = Args.[Assignment Table11] 
    assignment_table12 = Args.[Assignment Table12] 
    assignment_table13 = Args.[Assignment Table13] 
    assignment_table14 = Args.[Assignment Table14] 
    assignment_table15 = Args.[Assignment Table15] 
    assignment_table16 = Args.[Assignment Table16] 
    assignment_table17 = Args.[Assignment Table17] 
    assignment_table18 = Args.[Assignment Table18] 
    assignment_table19 = Args.[Assignment Table19] 
    assignment_table20 = Args.[Assignment Table20] 
    assignment_table21 = Args.[Assignment Table21] 
    assignment_table22 = Args.[Assignment Table22] 
    assignment_table23 = Args.[Assignment Table23] 
    assignment_table24 = Args.[Assignment Table24] 
 
        // Parameters 
    assignment_iterations = Args.[Assignment Iterations] 
 
 
    layers = GetDBlayers(highway_layer) 
    node_lyr = layers[1] 
    link_lyr = layers[2] 
 
    db_nodelyr = highway_layer + "|" + node_lyr 
    db_linklyr = highway_layer + "|" + link_lyr 
 
 path = SplitPath(assignment_table1) 
 
 n = StringLength(path[3]) 
 
 file_name = left(path[3], n-1) 
 
  
 for iteration = 1 to 24  do  
 
flow_table =path[1]+path[2]+file_name+string(iteration)+path[4] 
 
 
 hh = "("+I2S(iteration-1)+"-"+I2S(iteration)+")"     
 
// STEP 24: Assignment 
    Opts = null 
    Opts.Input.Database = highway_layer 
    Opts.Input.Network = network_file 
    Opts.Input.[OD Matrix Currency] = {od_matrix, "Hour "+hh, "TAZ to ID", "TAZ to ID"} 
    Opts.Field.[FF Time] = "FFTime" 
    Opts.Field.Capacity = "*_CAPACITY" 
    Opts.Global.[Load Method] = 6 // 5- UE , 6-SUE 
    Opts.Global.[Loading Multiplier] = 1 
    Opts.Global.[Alpha Value] = 0.15 
    Opts.Global.[Beta Value] = 4 
    Opts.Global.Convergence = assignment_convergence 
    Opts.Global.Iterations = assignment_iterations 
    Opts.Global.[Stoch Error] = 5 // Error default 5% 
    Opts.Global.[Stoch Function] = 1  // 1: Normal is the default, 2: Gumbel, 3: Uniform 
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    Opts.Flag.[Do Theme] = 0 
    Opts.Flag.[Post Process] = "True" 
    Opts.Output.[Flow Table] = flow_table 
 
 
    ret_value = RunMacro("TCB Run Procedure", 24, "Assignment", Opts) 
 
    if !ret_value then goto quit 
     
          
    jview=link_lyr+"+"+file_name+string(iteration) 
     
 
  
 // STEP 25: Fill Highway Dataview with Flow values  
 
      Opts = null 
      Opts.Input.[Dataview Set] = {{db_linklyr,flow_table,"ID", "ID1" }, jview} 
      Opts.Global.Fields = {"AB_24Flow_SUE"} 
      Opts.Global.Method = "Formula" 
      Opts.Global.Parameter = {"AB_24Flow_SUE+AB_Flow"} 
  
     ret_value = RunMacro("TCB Run Operation", 25, "Fill Dataview", Opts)   
      
      
 // STEP 26: Fill Highway Dataview with Flow values  
 
      Opts = null 
      Opts.Input.[Dataview Set] = {{db_linklyr,flow_table,"ID", "ID1" }, jview} 
      Opts.Global.Fields = {"BA_24Flow_SUE"} 
      Opts.Global.Method = "Formula" 
      Opts.Global.Parameter = {"BA_24Flow_SUE+BA_Flow"} 
  
     ret_value = RunMacro("TCB Run Operation", 26, "Fill Dataview", Opts)   
 
end //for  
 
 // STEP 27: Fill Highway Dataview with Flow values  
 
       Opts = null 
       Opts.Input.[Dataview Set] = {{db_linklyr,flow_table,"ID", "ID1" }, jview} 
       Opts.Global.Fields = {"AB_TOT"} 
       Opts.Global.Method = "Formula" 
       Opts.Global.Parameter = {"If AB_24Flow_SUE <> null then AB_24Flow_SUE else 0"} 
    
      ret_value = RunMacro("TCB Run Operation", 27, "Fill Dataview", Opts)   
 
 // STEP 28: Fill Highway Dataview with Flow values  
 
       Opts = null 
       Opts.Input.[Dataview Set] = {{db_linklyr,flow_table,"ID", "ID1" }, jview} 
       Opts.Global.Fields = {"BA_TOT"} 
       Opts.Global.Method = "Formula" 
       Opts.Global.Parameter = {"If BA_24Flow_SUE <> null then BA_24Flow_SUE else 0"} 
    
      ret_value = RunMacro("TCB Run Operation", 28, "Fill Dataview", Opts)  
   
  RunMacro("G30 File Close All") 
   
 // STEP 29: Fill Highway Dataview with Flow values  
  
       highway_layer = Args.[Highway Layer] 
              
       layers = GetDBlayers(highway_layer) 
        
       node_lyr = layers[1] 
       link_lyr = layers[2] 
         
       db_nodelyr = highway_layer + "|" + node_lyr 
       db_linklyr = highway_layer + "|" + link_lyr 
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       Opts = null 
       Opts.Input.[Dataview Set] = {db_linklyr, link_lyr} 
       Opts.Global.Fields = {"TOT_Flow"} 
       Opts.Global.Method = "Formula" 
       Opts.Global.Parameter = {"AB_TOT+BA_TOT"} 
      
      ret_value = RunMacro("TCB Run Operation", 29, "Fill Dataview", Opts)  
     
   RunMacro("G30 File Close All") 
 
   quit: 
   return(ret_value) 
endMacro 
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Zone by Zone Analysis



Zone 48

Key feature(s): Railroad splits zone

Railroad

Census Blocks

Existing Zone Under Consideration Recommendation? Split Zone
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Census Blocks
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Benton 
Pike

Key feature(s): Benton Pike splits zone

Recommendation?: Split Zone
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Census Blocks
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block split is simply due to a major 
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Recommendation?: Do Nothing
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Recommendation?: Split Zone
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Recommendation?: Split Zone
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Recommendation?: Split Zone
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Key feature(s): Railroad and Benton 
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Recommendation?: Split Zone Twice
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(Households per square mile)



Overview of New Zones



All Zones



Existing Zones – TAZ Attributes

Proposed Zones – TAZ Attributes

Existing 
TAZ

Population 
2000

Households 
2000

Retail Emp 
2000

Non-Retail 
Emp 2000

48 1064 381 176 4648
65 4291 1554 195 133
66 2641 1044 150 1339
68 4161 1594 228 505
69 4023 1521 80 186
70 1216 512 80 704
71 2819 1124 90 307
73 1322 502 20 170
77 5518 2031 170 1543
78 3666 1408 134 487

Existing 
TAZ

Population 
2000

Households 
2000

Population 
Comparison 
(sum by old 

zone)

Household 
Comparison 
(sum by old 

zone)
48a 289 102
48b 775 279
65a 2666 940
65b 1625 614
66 2641 1044 2641 1044
68a 3111 1179
68b 1050 415
69a 3140 1197
69b 883 324
70a 569 232
70b 647 280
71a 1253 505
71b 1566 619
73a 728 252
73b 594 250
77a 1889 717
77b 1913 697
77c 1716 617
78a 2070 788
78b 1596 620

3666 1408

1322 502

20315518

1216 512

11242819

4161 1594

4023 1521

1064 381

4291 1554

Notes: 1) Population / Household based on aggregated Census Blocks
2) Employment not calculated since data not available at Census Block Level
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ID POP 2008 HH 2008 RET EMP 
2008 

NRET EMP 
2008 

TOT EMP 
2008 

1 66 52 53 142 195 

2 28 24 168 602 770 

3 80 83 13 218 231 

4 14 11 150 2493 2643 

5 685 367 61 576 637 

6 1100 547 51 58 109 

7 787 100 0 21 21 

8 821 375 0 496 496 

9 244 155 0 582 582 

10 413 188 9 50 59 

11 89 69 9 543 552 

12 53 27 0 66 66 

13 72 40 12 2372 2384 

14 513 172 9 158 167 

15 468 250 43 543 586 

16 533 298 115 63 178 

17 92 41 50 53 103 

18 245 130 133 121 254 

19 212 127 115 3148 3263 

20 123 62 19 253 272 

21 226 84 11 165 176 

22 955 420 3 51 54 

23 407 199 3 29 32 

24 470 215 38 89 127 

25 877 390 25 228 253 

26 1503 599 8 110 118 

27 402 188 7 37 44 

28 888 448 22 32 54 

29 1304 584 42 707 749 

30 854 414 22 1071 1093 

31 446 212 28 1961 1989 

32 990 394 84 90 174 

33 438 197 32 344 376 

34 1630 947 225 418 643 

35 1435 699 11 21 32 

36 1936 848 99 173 272 

37 505 239 83 562 645 

38 1009 416 326 812 1138 

39 224 32 266 4233 4499 

40 814 442 408 306 714 

41 787 343 243 453 696 
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ID POP 2008 HH 2008 RET EMP 
2008 

NRET EMP 
2008 

TOT EMP 
2008 

42 2302 1106 60 550 610 

43 407 183 53 612 665 

44 319 114 3 31 34 

45 437 188 66 101 167 

46 1126 451 210 62 272 

47 5672 2251 125 294 419 

48 295 111 61 1649 1710 

49 3234 1315 1 194 195 

50 717 300 50 87 137 

51 1097 523 4 171 175 

52 1202 485 32 84 116 

53 1074 404 5 974 979 

54 442 224 66 120 186 

55 1817 703 98 40 138 

56 288 108 340 15 355 

57 1089 455 0 73 73 

58 755 332 3 30 33 

59 1140 518 586 1569 2155 

60 3167 1253 1099 543 1642 

61 523 205 5 91 96 

62 2269 881 213 1718 1931 

63 2134 1039 182 3041 3223 

64 546 258 18 1316 1334 

65 2977 1163 39 195 234 

66 3142 1399 13 98 111 

67 590 250 6 116 122 

68 3386 1420 5 143 148 

69 3429 1479 4 204 208 

70 679 316 8 16 24 

71 1693 726 6 137 143 

72 2293 947 7 100 107 

73 695 342 70 3 73 

74 1091 519 15 27 42 

75 570 248 23 1331 1354 

76 651 295 59 364 423 

77 2222 959 3 74 77 

78 2189 906 21 202 223 

79 903 366 0 173 173 

80 2134 925 69 180 249 

81 1163 505 2 100 102 

82 1379 627 6 50 56 
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ID POP 2008 HH 2008 RET EMP 
2008 

NRET EMP 
2008 

TOT EMP 
2008 

83 651 327 45 207 252 

84 1390 615 132 188 320 

85 783 302 28 74 102 

86 2027 786 5 55 60 

87 1950 776 16 180 196 

88 1693 724 32 48 80 
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Table C-5-1:  Line Geographic Layer – Basic Link Fields 
 

Field Name Description Source 
ID TransCAD line ID TransCAD (1) 
Length Line length TransCAD (1) 

Dir 
TransCAD one-way flag (0=two-way,  
1 or –1=one-way ) TransCAD (1)/ User Assigned (3) 

FIRST_FENA Street name TIGER (2)/ Observed Data (3) 
FIRST_NAME Street name TIGER (2)/ Observed Data (3) 

LINK_TYPE 
Two-Way Street, One-Way Street, Centroid 
Connector User Assigned (3 and 4) 

Road Name Street Name TIGER (2)/ Observed Data (3) 
Functional Class Road class (2=principal arterial, 6=minor arterial

7=collector, 8=collector, 11=interstate, 
12=principal arterial, 14=principal arterial, 
16=minor arterial  17=collector, 19=local, 
9=local, 99=centroid connector) User Assigned (4) 

FC Same as Functional Class User Assigned (4) 
NUM_LNS04 Number of lanes (by direction) User Assigned (4) 
Lane Number of lanes (by direction) User Assigned (4) 
Count Stn TDOT Count Station User Assigned (4) 
AADT2004 Annual Average Daily Traffic (2004) TDOT (4) 
Traffic Count Annual Average Daily Traffic (2004) TDOT (4) 
AADT2008 Annual Average Daily Traffic (2008) TDOT (4) 
SPEED04 Posted Speed TDOT (4)/ Observed Data (3) 
Speed Posted Speed TDOT (4)/ Observed Data (3) 
CAPACITY Hour capacity per lane User Assigned 
Screenline Screenline for calibration checks User Assigned 
AltNum Blank Field; can be used in alternative testing User Assigned 
FFTime Free Flow Time in minutes  User Assigned 
(1) TransCAD mandatory fields, (2) TIGER files, (3) Observed field data, (4) TDOT data (TRIMS), (5) QRS II (data) 
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Table C-5-2:  Line Geographic Layer – Basic Node Fields 
 

Field Name Description Source 
ID TransCAD node ID TransCAD (1) 
Longitude Longitude TransCAD (1) 
Latitude Latitude TransCAD (1) 

TAZ TAZ number (1-78) Total (540)  User Assigned 
Izone 1 = Internal Zones (1-78) User Assigned 
Ezone 1 = External Zones (179-187) User Assigned 
Through Trips – EE External Station Through Trips (179-187) User Assigned/TDOT data 
IE & EI Trips External Station IE/EI Trips (179-187) User Assigned/TDOT data 
Total Trips Total External Trips (179-187) User Assigned/TDOT data 

 
 

 
 

 
Table C-5-3:  Additional Fields in Line Geographic Layer 

 
Field Name Description Comments 
AB_Capacity Total Hourly Capacity Assigned from Line Geographic Layer
BA_Capacity Total Hourly Capacity Assigned from Line Geographic Layer
AB_24Flow_UE Projected Traffic Volume (Directional) Daily – User Equilibrium 
BA_24Flow_UE Projected Traffic Volume (Directional) Daily – User Equilibrium 
AB_24Flow_SUE Projected Traffic Volume (Directional) Daily – Stochastic User Equilibrium 
BA_24Flow_SUE Projected Traffic Volume (Directional) Daily – Stochastic User Equilibrium 
ID1 TransCAD line ID Join with Line layer ID 
AB_TOT Projected Traffic Volume (Directional) Daily (Integer) 
BA_TOT Projected Traffic Volume (Directional) Daily (Integer) 
TOT_Flow Projected Traffic Volume Daily (Integer) 
AB_Time Travel time (delay)  
BA_Time Travel time (delay)  
MAX_Time Travel time (delay)  
AB_voc Vehicle over capacity ratio (v/c) Directional 
BA_voc Vehicle over capacity ratio (v/c) Directional 
Max_voc Vehicle over capacity ratio (v/c) Combined 
AB_speed Congested speed  
BA_speed Congested speed  
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Cleveland Urban Area MPO, Tennessee 
 

Travel Demand Model Update 
 

Evaluation of the Trip Generation Model Component 
 

February 16, 2010 
 
 
The purpose of this memorandum is to review and document the current trip generation 
component of the Cleveland Urban Area MPO model and recommend preliminary enhancement 
options for consideration by the MPO.    
 
Source Data and Documents  
 
The following data and document sources were utilized in evaluating the current trip generation 
model and making recommendations for enhancements: 
 

�x Cleveland Planning Model’s script “Cleveland.rsc” using TransCAD 4.7 (Build 245) 

�x Cleveland Planning Model’s trip generation input and output files  

�x An Evaluation of the Transferability of Household Travel Information in Tennessee, 
submitted by Dr. Fred Wegmann and Jerry Everett, University of Tennessee Center for 
Transportation Research, Knoxville, Tennessee, 2009 

 
Current Trip Generation Model Component  

 
The Cleveland Planning Model is a three-step regional travel demand model, developed in 
TransCAD and designed to support transportation planning and programming decisions for the 
highway mode of transportation. The model predicts automobile travel demand based on socio-
economic data forecasts and mobility conditions on the region’s road network. The broad 
computational steps in the model are: 
 

Step 1 - Trip Generation  

Step 2 - Trip Distribution  

Step 3 - Trip Assignment   
 
Each step utilizes mathematical models to analyze trip origin-destination and time of day 
characteristics of people’s travel behavior. The trip generation step utilizes two submodels:  
 

1. Trip Productions 

2. Trip Attractions 
 
Trip productions are the trip ends associated with a traveler’s home, and trip attractions are the 
trip ends associated with the non-home end of the trip such as a workplace, shopping, or 
school. For example, if a traveler went from home to work in the morning and then went from 
work to home in the evening, the traveler would have generated two trip productions at the 
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traffic analysis zone where the home is located, and two trip attractions at the zone where the 
workplace is located. The household and employment data are used as inputs to estimate the 
total number of trip productions (P’s) and trip attractions (A’s) by each traffic analysis zone 
(TAZ).  
 
The trip production rates currently available as input to the Cleveland Planning model were 
originally taken from the Quick-Response forecasting manual1 for areas with population less 
than 200,000. The trip production rate that was utilized for the year 2000 Cleveland Planning 
Model validation run is partially based on the 1998 NCHRP publication2 which provides updated 
trip generation rates based on national transportation surveys and data. 
 
The trip production rates recommended in the 1998 NCHRP publication for Urban Area with 
Population Less than 200,000 are summarized in Tables 1  through 3. 
 

Table 1 – Average Daily Person Trips per Household by Income and Household Size 
Income Person per Household Weighted 

Average 1 2 3 4 5+ 
Low 3.6 6.5 9.1 11.5 13.8 6.0 
Medium 3.9 7.3 10.0 13.1 15.9 9.3 
High 4.5 9.2 12.2 14.8 18.2 12.7 
Weighted 
Average 3.7 7.6 10.6 13.6 16.6 9.2 

Note: Rates are for Urban Area with Population Less than 200,000 
 
 

Table 2 – Average Daily Person Trips per Household by Auto Ownership and Household Size 
Autos Owned Person per Household Weighted 

Average 1 2 3 4 5+ 
Zero 2.6 4.8 7.4 9.2 11.2 3.9 
One 4.0 6.7 9.2 11.5 13.7 6.3 
Two 4.0 8.1 10.6 13.3 16.7 10.6 
Three Plus 4.0 8.4 11.9 15.1 18.0 13.2 
Weighted 
Average 3.7 7.6 10.6 13.6 16.6 9.2 

Note: Rates are for Urban Area with Population Less than 200,000 
 
 

Table 3 – Average Daily Person Trips per Household by Income and Auto Ownership 
Income Autos Owned Weighted 

Average 0 1 2 3+ 
Low 3.4 5.3 8.7 10.6 6.0 
Medium 5.3 7.0 10.1 12.1 9.3 
High 7.1 8.9 12.4 14.6 12.7 
Weighted 
Average 3.9 6.3 10.6 13.2 9.2 

Note: Rates are for Urban Area with Population Less than 200,000 

                                                 
1 NCHRP Report 187 Quick-Response Urban Travel Estimation Techniques and Transferable 
Parameters, Transportation Research Board, National Research Council, Washington, D.C., 1978.  
2 NCHRP Report 365 Travel Estimation Techniques for Urban Planning, Transportation Research Board, 
National Research Council, Washington, D.C., 1998. 
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The trip production rate inputs defined for the year 2000 Cleveland Planning Model are 
summarized in Table 4 , along with a comparison with the NCHRP 365 rates. It should be noted 
that while the Cleveland model is setup to factor in household classification by auto ownership, 
the cross-classified rates are not actually used in the calculation because the input household 
data are not split by either income or auto ownership. Consequently, the Cleveland model only 
utilizes the weighted average rate of 9.2 daily person trips per household.  
 

Table 4 – Percent Household and Average Daily Person Trips per Household Used in the 2000 
Cleveland Model  

Data and 
Source 

Autos Owned Weighted 
Average 0 1 2 3+ 

% of Household 
(NCHRP 365) 8% 32% 40% 20%  n/a 

Trip Rate 
(NCHRP 365) 3.9 6.3 10.6 13.2 9.2 

% of Household 
(Cleveland 
Model) 

12% 47% 35% 6% n/a 

Trip Rate 
(Cleveland 
Model) 

4.6 12.6 17.2 21.4 9.2 

Cleveland to 
NCHRP Ratio 

1.18 2.0 1.62 1.62 1.0 

Notes: Data are for Urban Area with Population Less than 200,000. The Cleveland model uses only the 
average rate 9.2 daily person trips per household due to lack of an auto ownership model.  
 
Other input data defined in the Cleveland’s trip production submodel are summarized in Table 
5, along with a comparison with the NCHRP 365 information. 
 

Table 5 – Other Input Data Used in the 2000 Cleveland Model  
Data Source Autos per 

Household 
% Average Daily Person Trips by  Purpose 

Home-Based 
Work 

Home-Based 
Other 

Non-Home 
Based 

NCHRP 365 1.80 20 57 23 
Cleveland 
Model 

1.55 20 57 23 

Note: Data is for Urban Area with Population Less than 200,000.  
 
 
The trip attraction rates defined in the Cleveland’s trip attraction submodel are summarized in 
Table 6 , along with a comparison with the NCHRP 365 information. 
 

 
 
 
 
 
 
 
 
 



Cleveland Urban Area MPO Model Update  Page 4 of 5 

Table 6 – Trip Attraction Rates Used in the 2000 Cleveland Model  
Data Source Variable % Average Daily Person Trips by  Purpose 

Home-Based 
Work 

Home-Based 
Other 

Non-Home 
Based 

NCHRP 365 
Total 

Employment 1.45 - - 

NCHRP 365 CBD Retail 
Employment 

- 2.0 1.4 

NCHRP 365 Non CBD Retail 
Employment 

- 9.0 4.1 

NCHRP 365 Service 
Employment 

- 1.7 1.2 

NCHRP 365 Other 
Employment 

- 0.5 0.5 

NCHRP 365 Households - 0.9 0.5 
Cleveland 
Model 

Retail 
Employment 

1.45 9 4.1 

Cleveland 
Model 

Non-Retail 
Employment 

1.45 0.5 0.5 

Cleveland 
Model 

Households - 0.9 0.5 

Note: Data is for Urban Area with Population Less than 200,000.  
 
Summary of UT Research Report  
 
The 2009 UT research report3 found that travel behavior in large urban areas is very different 
from that of small urban areas, but travel behavior among small urban areas is very similar. 
Consequently, the study recommended that travel behavior data from one small urban area can 
be transferred to another small urban area as a short-term solution.   
 
The UT researchers suggested that MPOs similar to Cleveland MPO could utilize the travel 
behavior data from the Lakeway Household travel survey. Given that the Lakeway travel survey 
was conducted between October 2006 and May 2007, the data is still relatively fresh and it 
makes sense to utilize the Lakeway data as much as feasible in updating the current Cleveland 
Planning model.  
 
According to the UT report, the adjusted trip rates for the two MPO models under consideration 
were: 
 

�x Jackson: 8.4 trips per household 
�x Lakeway: 9.2 trips per household 

 
As noted in the previous section, the current trip rate used in the Cleveland MPO model is 9.2 
daily person trips per household.  This rate is the same as the Lakeway trip rate. 
 
 
 
                                                 
3 An Evaluation of the Transferability of Household Travel Information in Tennessee, submitted by Dr. 
Fred Wegmann and Jerry Everett, University of Tennessee Center for Transportation Research, 
Knoxville, Tennessee, 2009 
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Proposed Actions  
 
The following steps are proposed for the Cleveland MPO Model: 
 
1. Keep the trip generation model the same as the existing model. 

2. Use an initial trip rate of 9.2 daily person trips per household (same as Lakeway MPO). 

3. If number of trips in model appears high, adjust to value no less than 8.4 daily person trips 
per household (8.4 lower limit based on Jackson MPO). 
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Cleveland Urban Area MPO, Tennessee 
Travel Demand Model Update 

 
Trips at the External Stations 

 
May 17, 2010 

 
The purpose of this memorandum is to review and document the current through trips in the 
Cleveland Urban Area MPO model and discuss changes to the external station trips as part of 
the model update.    
 
External – External / External – Internal Trips Overview  
 
These E-E and I-E/E-I trips are used in the trip distribution model for allocating and linking zonal 
trips to predict the flow of trips from each production zone to each attraction zone. This 
systematic process is carried out for each trip purpose using gravity models. The trip distribution 
process yields trip tables by trip purposes for all internal and external Traffic Analysis Zones 
(TAZs). The gravity model formulation for trip distribution is a common formulation that is based 
on Newton’s formula for gravitational force between two masses.  It estimates trip flows 
between any two zones as a proportional function of the number of trip productions from zone i 
and the trip attractions at zone j.  Trips are inversely proportionate to the impedance between 
zones i and j. (Note: More information on the gravity model can be found at the end of this 
document, including formula).  The Cleveland model also uses a series of separate calculations 
for the I-E/E-I trips for the trip distribution process. 
 
Through Trips  
 
The Cleveland Planning Model estimates 2004 trips for nine external stations (TAZs numbered 
sequentially from 179 to 187) in terms of external-external (E-E) and internal-external (I-E) or 
external-internal (E-I) trips. This is summarized in Table 1a. It should be noted that TAZ 179 
represent the external station on I-75 to the north of Cleveland MPO area and TAZ 185 
represent the external station to the south of the Cleveland MPO area. The 2004 model files 
show 13 to 17 percent of I-75 trips as through trips which was considered to be a low value for 
this study.  

 
Table 1a - Externally-Oriented Trips, 2004 Model 

 
TAZ�� Route�� FC EE�� EI���r��IE�� Total�� %��EE�� %��EI��
179�� I��75�� 11 7,130 33,900 41,030 17.4% 82.6%��
180�� US��11��/ ��Hiwassee��Street�� 6�� 373�� 10,337 10,710 3.5%�� 96.5%��
181�� US��64��/ ��Waterlevel��Hwy�� 2�� 462�� 13,548 14,010 3.3%�� 96.7%��
182�� Spring��Place��Road�� 7�� 142�� 1,678�� 1,820�� 7.8%�� 92.2%��
183�� Dalton��Pike�� 6�� 206�� 5,294�� 5,500�� 3.7%�� 96.3%��
184�� US��11��/ ��Lee��Highway�� 6�� 190�� 5,510�� 5,700�� 3.3%�� 96.7%��
185�� I��75�� 11 7,360 50,490 57,850 12.7% 87.3%��
186�� Georgetown��Pike�� 2�� 112�� 10,018 10,130 1.1%�� 98.9%��
187�� Lower��River��Road�� 7�� 27�� 2,793�� 2,820�� 1.0%�� 99.0%��

Note:��Values��in��highlighted��cells��appeared��significantly��lower��than��expected.��
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For reference, Table 1b  displays the External-External Trip table from the 2004 model.  
 

Table 1b – External-External Trip Table, 2004 Model 
 

 
 

Updates to the Model  
 

As noted, a review of the external trips was conducted.  NCHRP 365 formulas for calculating 
external trips were consulted. The key calculations involved the breakdown of E-E trips versus 
E-I trips.  The interstate (i.e., I-75) percentages were calculated first, followed by the principal 
arterials and the minor arterials.  Since the formulas did not include routes below minor arterials, 
the minor arterial formulas were also used to the more minor functionally classified routes in the 
county.  This resulted in a few negative values of E-E trips.  In those instances, a conservative 
positive number was assumed. 
 
Table 2a provides a summary of the breakdown for the 2008 model.  It should be noted that this 
table includes four new external stations resulting from the split TAZs and network expansion. 

 
Table 2a - Externally-Oriented Trips, 2008 Model (Proposed) 

 
TAZ�� Route�� FC EE�� EI���r��IE�� Total�� %��EE�� %��EI��
179�� I��75�� 11 31,183 9,847�� 41,030 76.0%�� 24.0%
180�� US��11��/ ��Hiwassee��Street�� 6�� 1,607�� 9,103�� 10,710 15.0%�� 85.0%
181�� US��64��/ ��Waterlevel��Hwy�� 2�� 1,681�� 12,329 14,010 12.0%�� 88.0%
182�� Spring��Place��Road�� 7�� 111�� 1,709�� 1,820�� 6.1%�� 93.9%
183�� Dalton��Pike�� 6�� 389�� 5,161�� 5,550�� 7.0%�� 93.0%
184�� US��11��/ ��Lee��Highway�� 6�� 855�� 4,845�� 5,700�� 15.0%�� 85.0%
185�� I��75�� 11 31,818 26,032 57,850 55.0%�� 45.0%
186�� Georgetown��Pike�� 2�� 1,621�� 8,509�� 10,130 16.0%�� 84.0%
187�� Lower��River��Road�� 7�� 113�� 2,707�� 2,820�� 4.0%�� 96.0%
188�� Benton��Pike�� 7�� 84�� 2,022�� 2,106�� 4.0%�� 96.0%
189�� Ladd��Springs��Rd�� 7�� 65�� 1,566�� 1,631�� 4.0%�� 96.0%
190�� Keith��Valley��Rd�� 7�� 18�� 405�� 423�� 4.3%�� 95.7%
191�� SR��312�� 7�� 81�� 1,934�� 2,015�� 4.0%�� 96.0%

 

179 180 181 182 183 184 185 186 187

179 I��75 29 4 3,533 3,565
180 US��11��/ ��Hiwassee��Street 12 64 49 63 187
181 US��64��/ ��Waterlevel��Hwy 29 12 32 148 7 5 231
182 Spring��Place��Road 64 8 71
183 Dalton��Pike 4 49 42 9 103
184 US��11��/ ��Lee��Highway 63 32 95
185 I��75 3,533 148 3,680
186 Georgetown��Pike 7 8 42 56
187 Lower��River��Road 5 9 14

Totals 3,565 187 231 71 103 95 3,680 56 14
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As shown, the percent of E-E trips increases on I-75, ranging from 55% to 76%. 
 
In addition, a new E-E trip table was created to account for the new E-E trip percentages.  
Initially, the raw numbers were added to a trip matrix.  However, since the numbers were 
unbalanced, the matrix was fratared and balanced within TransCAD.  Minor manual adjustments 
were necessary to achieve final balance. 
 
Table 2b  displays the External-External Trip table from the 2004 model. 
 

Table 2b – External-External Trip Table, 2008 Model (Proposed)  
 

 
 
 
Other information (not directly related to external trips):  
 

The gravity model formulation is described below: 

�¦ �u

�u�u
� 

�� z
izdfzA

ijdfjAiP
Tij

)(

)(
 

Where: 

ijT = the forecast flow between production zone i and attraction zone j  

iP = the forecast number of trips produced by zone i  

jA = the forecast number of trips attracted to zone j  

ijd = the impedance between zone i  and zone j  

)( ijdf = the friction factor between zone i  and zone j  

The friction factor function used in the model is a gamma function of the following form: 

179 180 181 182 183 184 185 186 187 188 189 190 191

179 I��75 362 372 20 84 185 14,172 358 24 17 15,592
180 US��11��/ ��Hiwassee��Street 362 10 1 2 418 7 1 5 804
181 US��64��/ ��Waterlevel��Hwy 372 10 1 3 5 433 13 1 3 3 841
182 Spring��Place��Road 20 1 35 1 56
183 Dalton��Pike 84 1 3 1 105 2 195
184 US��11��/ ��Lee��Highway 185 2 5 1 233 4 428
185 I��75 14,172 418 433 35 105 233 0 419 32 32 22 2 11 15,909
186 Georgetown��Pike 358 7 13 1 2 4 419 3 3 1 2 811
187 Lower��River��Road 24 1 1 32 57
188 Benton��Pike 32 3 8 42
189 Ladd��Springs��Rd 22 3 8 33
190 Keith��Valley��Rd 3 2 1 4 9
191 SR��312 17 5 3 11 2 4 41

Totals 15,592 804 841 56 195 428 15,909 811 57 42 33 9 41
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)( ijdf  = 
)(

)( ijdc
eb

ijda
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�u���u  

Where: 

a = parameter of the gamma function 

b = parameter of the gamma function 

c = parameter of the gamma function 
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ID POP 2035 HH 2035 RET EMP 
2035 

NRET EMP 
2035 

TOT EMP 
2035 

1 70 55 50 154 204 

2 29 25 160 645 805 

3 94 98 12 229 241 

4 34 27 143 2619 2762 

5 784 420 58 608 666 

6 1245 619 48 66 114 

7 811 103 0 22 22 

8 1018 465 0 519 519 

9 261 166 0 608 608 

10 437 199 9 53 62 

11 101 78 9 568 577 

12 65 33 0 68 68 

13 101 56 11 2480 2491 

14 656 220 9 772 781 

15 552 295 41 696 737 

16 619 346 109 240 350 

17 110 49 48 60 107 

18 253 134 126 139 265 

19 267 160 109 3290 3399 

20 155 78 18 266 284 

21 401 149 10 271 281 

22 1280 563 3 72 75 

23 528 258 3 30 33 

24 553 253 36 100 136 

25 1154 513 24 288 312 

26 2068 824 8 152 160 

27 470 220 7 39 46 

28 1167 589 21 35 56 

29 1612 722 40 743 783 

30 947 459 21 1184 1205 

31 558 265 27 2352 2379 

32 1103 439 80 584 664 

33 660 297 30 849 880 

34 1802 1047 214 2582 2796 

35 1525 743 10 715 726 

36 2141 938 94 1304 1398 

37 547 259 79 595 674 

38 1266 522 310 914 1224 

39 245 35 253 4449 4702 

40 943 512 388 358 746 

41 890 388 231 497 728 
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ID POP 2035 HH 2035 RET EMP 
2035 

NRET EMP 
2035 

TOT EMP 
2035 

42 2822 1356 57 1188 1245 

43 629 283 50 644 694 

44 445 159 3 124 127 

45 521 224 63 143 206 

46 1256 503 200 87 287 

47 7058 2801 119 659 778 

48 1757 661 58 1994 2052 

49 4218 1715 1 659 660 

50 908 380 48 558 605 

51 1265 603 4 637 641 

52 1388 560 30 650 680 

53 1234 464 5 1400 1405 

54 511 259 63 131 194 

55 2450 948 93 76 169 

56 2208 828 323 109 432 

57 1639 685 0 136 136 

58 960 422 3 100 103 

59 1778 808 557 1966 2522 

60 3900 1543 1044 706 1750 

61 1135 445 5 229 234 

62 3183 1236 202 2345 2547 

63 2576 1254 173 3174 3347 

64 705 333 17 1535 1552 

65 3847 1503 37 470 507 

66 4467 1989 12 104 116 

67 743 315 6 122 127 

68 4459 1870 5 150 155 

69 3777 1629 4 214 218 

70 875 407 8 17 25 

71 1940 832 6 143 149 

72 2668 1102 7 105 112 

73 955 470 67 10 76 

74 1617 769 14 29 44 

75 754 328 22 2404 2426 

76 783 355 56 386 442 

77 2929 1264 3 77 80 

78 3337 1381 20 213 233 

79 2383 966 0 181 181 

80 3403 1475 66 195 260 

81 1416 615 2 105 106 

82 2974 1352 6 53 59 
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ID POP 2035 HH 2035 RET EMP 
2035 

NRET EMP 
2035 

TOT EMP 
2035 

83 1298 652 43 862 904 

84 2405 1064 125 207 333 

85 1042 402 27 213 239 

86 2246 871 5 58 63 

87 3144 1251 15 190 205 

88 1880 804 30 53 84 
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Year 2035 Existing plus Committed Roadway Projects 
 

Project/Route From/To Type of 
Improvement Lane Improvement Status 

25thStreet  
(SR60) 

At Georgetown 
Road Intersection Turn Lanes/Signal & 

Sidewalks 

Under Development or 
Scheduled for 
Construction 

Dalton Pike  
(SR60) 

From McGrady 
Drive to Golf Drive Widening From 2 lanes to 4 

lanes 

Under Development or 
Scheduled for 
Construction 

Georgetown Road  
(SR60) 

From Eveningside 
Drive to Freewill 
Road 

Widening From 2 lanes to 5 
lanes 

Under Development or 
Scheduled for 
Construction 

Georgetown Road  
(SR60) 25th Street Intersection 

Improvement 

Add left turn lane for 
the NB approach of 

Georgetown Rd; add 
right turn lane for the 

SB approach of 
Westside Drive 

Funded through 
construction. 

Mouse Creek Road From East Circle 
to Logan Road Safety 

Realignment (Vertical 
and Horizontal 
Improvements) 

Under Development or 
Scheduled for 
Construction 

Mouse Creek Road At Mouse Creek Bridge 
Replacement N/A 

Under Development or 
Scheduled for 
Construction 

Peach Orchard  
Hill Road 

From Chip Drive to 
Michigan Avenue Safety From 2-8' lanes to 2-

11' lanes 

Under Development or 
Scheduled for 
Construction 

Traffic Signal  
System    ITS Fiber optics & vehicle 

monitoring Design 

Inman/East Streets  Fair Street to 
Shepherd Field Sidewalk   Under Construction 

Harle Avenue 8th Street to & 
Include 15th Street Sidewalk   Under Construction 

Dalton Pike (SR60) 20th Street Safety Add left turn lane & 
expand radius 

Design & ROW 
Acquisition 

APD 40 (SR-311) Blackburn Road to 
Exit 20 ITS Fiber optics cable & 

vehicle monitoring Design  

New APD40  
Interchange and  
local connector 

Between I-75 at 
Exit 20 and US-11  

Intersection-
New 

Interchange 
4 Lane Overpass 

NEPA phase - has 
funding for ROW and 

Construction 
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Year 2035 Metropolitan Transportation Plan Roadway Projects 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2030 
Plan 

ID
Roadway From To Project Details

1
North Ocoee 

Street
Intersection: Widen to 5 lanes; 

signalization

2
Georgetown 

Road

Intersection: Signalization, full 
actuation; north/south approaches - 5 

lanes; east approach - 5 lanes; 
right,through and left lanes westbound, 

2 lanes eastbound; west approach - 
three lanes

3 Keith Street
Intersection: Widen to 5 lanes; 

relocate existing signal

5
Spring Place 

Road
Intersection: Widen to 5 lanes on all 

four approaches; modify existing signal

6 25th Street

Intersection: 5-lane cross section for 
north approach ( 2 through and left turn 
lane); south approach 2 through and 2 

left turn lanes

7 25th Street
Intersection: Widen north and south 

approaches to 5 lanes

8
Peerless 

Road
Intersection: Widen west approach to 

3 lanes

9 20th Street

Intersection: Widen east and west 
approaches to  5 lanes; Parker Street - 

widen to 3 lanes for north and south 
approaches

10 Harrison Pike
Intersection: Widen Westside Drive 
approach and west approach to 3 

lanes; consider future signalization

11
Keith Street 

(SR-2)
Intersection Improvement with 'flyover'

17
Mouse Creek 

Road
City Limits Hoopers Gap

Reconstruct - upgrade to 3 lane 12' 
rural section w/ 5' shoulders and 

ditches; turn lanes at Hoopers Gap; 
alignment improvements

19 Tasso Lane
Lee 

Highway/US-11
Michigan Avenue/Dry 

Valley
Widening - widen to 3 lane rural 

section w/ 6' shoulder and ditches

@ Westside Drive

Ocoee Street (US-11) 

@ Dalton Pike

@ North Ocoee Street

@ Peerless Road

@ Norman Chapel Road

@ Parker Street

@ 20th Street 

@ 20th Street

@ 20th Street
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2030 
Plan 

ID
Roadway From To Project Details

20 Benton Pike By-Pass Michigan Avenue
Widening - upgrade to 5-lane urban 

section inc. curb and gutter

21 Benton Pike 

Intersection Improvement - realign 
offset at Michigan & Durkee; widen 

Michigan and Durkee to 3 lane urban 
section

22 Durkee Road
US-74/SR-

40/Waterlevel 
Highway

Benton Pike
Widening - widen to 3 lane urban 

section with 12' lanes and curb and 
gutter

23 Hoopers Gap Frontage Road Mouse Creek
Reconstruct - upgrade to 12' rural 

section w/ 6' shoulders and ditches; 
turn lanes at Mouse Creek Road

26
Peach 

Orchard Hill 
Road

Benton Pike Chip Drive
Reconstruct - Upgrade to 12' urban 

section with curbs

27 Durkee Road
SR-74/19th 

Street (Spring 
Place Road)

US-74/SR-
40(Waterlevel 

Highway)

Reconstruct - upgrade to 12' rural 
section with 6' shoulders and ditches; 
ROW purchased for future third lane

31
Mouse Creek 

Road
Hoopers Gap

SR-308 (Lauderdale 
Memorial Highway)

Reconstruct - upgrade to 2 lane 12' 
rural section with 6' shoulder and 

ditches

54
Georgetown 

Road
25th Street Peerless Road

Widening - widen to 3 lane urban 
street with curbs

55
Georgetown 

Road
Peerless Road Harrison Pike

Widening - widen to 3 lane urban 
street with curbs

56
North Ocoee 

Street
Keith Street (SR-

2)
25th Street

Widening - widen to 5 lane urban 
street with curbs

57
Mouse Creek 

Road
Paul Huff 
Parkway

City Limits
Widening - widen to 3 lane urban 

street with curbs

58 20th Street Ocoee Street Georgetown Road
Reconstruct - upgrade to 2 lane urban 

section with curbs, turn lanes at 
intersections

59 20th Street By-Pass Ocoee Street
Widening - widen to 3 lane urban 

street with curbs

60
Peerless 

Road
25th Street Georgetown Road

Widening - widen to 3 lane urban 
street with curbs

@ Michigan Avenue, Durkee Road
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2030 
Plan 

ID
Roadway From To Project Details

61
Michigan 
Avenue

Tasso Lane
Stuart Road/Peach 
Orchard Hill Road

Widening - widen to 3 lane urban 
street with curbs

62 20th Street By-Pass Old Tasso Road
Widening - widen to 5 lane urban 

street with curbs

63 20th Street Old Tasso Road Michigan Avenue
Widening - widen to 3 lane urban 

section with curbs

68 Bypass
Old Powerline 

Road
20th Street Relocate SR-74 & Industrial Access

68 Bypass
Old Powerline 

Road
20th Street Relocate SR-74 & Industrial Access

70
US-11/Lee 
Highway

North of Stuart SR-308 Widen from 2 to 5 lanes

71 US-11 APD 40 Black Fox Road Widen from 2 to 5 lanes

72
Spring Place 

Road
APD 40 Kile Lake Road Widen from 2 to 5 lanes

77a
Peach 

Orchard Hill 
Road

Michigan 
Avenue Road

City Limits get details from GIS file

77b
Georgetown 
Road     (SR 

60)
Eureka Road Rabbit Valley Road get details from GIS file

78
Michigan 
Avenue

Benton Pike
Stuart Road/Peach 
Orchard Hill Road

get details from GIS file

79
Westside 

Drive
Georgetown 

Road
SR 312 get details from GIS file

NEW
Paul Huff 
Parkway 

Extension
Freewill Road

SR-60 (Georgetown 
Road)

Construct new 3 lane road 
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ENVIRONMENTAL CONSULTATION PROCESS 
 
The list below includes agencies that to be consulted with during the development of 
the Long Range Transportation Plan. 
 
Federal Agencies: 
¶ Environmental Protection Agency (EPA) 
¶ National Park Service (NPS) 
¶ U.S. Army Corps of Engineers 
¶ U.S. Fish and Wildlife Service 
¶ U.S. Forest Service 

 
State Agencies & Local Agencies: 
¶ City of Cleveland Historic Preservation Commission (HPC) 
¶ TN Department of Economic and Community Development (ECD) 
¶ TN Department of Environmental and Conservation (TDEC) 
¶ TN State Historic Preservation Officer (SHPO) 
¶ TN Wildlife Resource Agency (TWRA) 
 

 
General Method of Consultation: 
 
TDOT has developed the following method of consultation that the Cleveland Area 
MPO will use as a guideline for its environmental consultation process.  
 
Each state and federal agency at the end of this Appendix (Consulting Agency 
Contact List) was sent a letter asking them to supply TDOT with all available 
conservation plans, maps, and inventories of natural and historic resources, as well as a 
list of potential areas in which to carry out environmental mitigation activities, if 
available and appropriate.  Appropriate mitigation strategies for these areas were also 
requested.  Additionally, each agency was also asked to provide TDOT copies of any 
ongoing updates and additions to those materials. 
 
The MPOs will compare proposed transportation improvements in their area to the 
agencies’ plans, maps, inventories, etc. to assess potential environmental impacts.  The 
assessments will be included in the draft Long Range Plan document, to be circulated 
to the public and to the environmental agencies for a specified number of days prior to 
adoption, according to the Public Participation Plan. 
 
If TDOT’s Division of Long Range Planning did not receive a response from the listed 
agencies by March 30, 2007 indicating a preference for involvement in the consultation 
process, it was considered as acceptance of the general method of consultation 
described above. 
 
 
Other Preferred Methods of Consultation: 
 
The following state and federal environmental agencies responded with a different 
preferred method of consultation and/or additional information or clarifications. 
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U.S. Army Corps of Engineers, Nashville District 
 
The Nashville District Office of the Corps of Engineers supplied TDOT with maps and 
brochures for J. Percy Priest Lake, Lake Barkley, Old Hickory Lake, Dale Hollow Lake, 
Cordell Hall Lake, Cheatham Lake, and Center Hill Lake.  TDOT can forward this 
information to the affected MPOs on request.  Using this information, the Corps would 
like the MPOs to identify projects or programs that will impact waterways and/or land 
owned or managed by the Corps of Engineers, along with potential mitigation 
strategies.  The Corps will review this information and consult with the MPO if necessary.  
Additionally, they would like a list of all projects in the LRTP and TIP in order to ascertain 
for themselves if there are any potential impacts. 
 
The contact person who will coordinate this effort is Ms. Dena Williams at (615) 736-7827 
 
Note:  The Jackson and Memphis MPOs are not in the Nashville District. 
 
 
 
U.S. Environmental Protection Agency, Region 4 
   
EPA will endeavor to participate in consultation activities as outlined above under the 
General Method of Consultation.  However, their level of involvement may be limited 
due to staff and travel resource limitations.  EPA also cautions that the new consultation 
requirement and process in no way replaces the current interagency consultation that 
is required for regional and project-level conformity determinations in accordance with 
the Clean Air Act and transportation conformity requirements per 40 CFR Part 93. 
 
 
U.S. Coast Guard 
 
The Coast Guard’s Marine Safety Unit in Paducah, KY includes most of Tennessee and 
has a subunit in Nashville.  The Coast Guard does not maintain conservation plans and 
maps and does not maintain their own inventory of natural and historic resources 
throughout the inland rivers system, but instead relies on other information from other 
state and federal agencies.  They are willing to participate in the consultation process. 
 
The Coast Guard’s point of contact is Lieutenant Commander Derrick Masters, 
Executive Officer of the Marine Safety Unit in Paducah, KY.  Lieutenant Commander 
Masters will coordinate as necessary with other Coast Guard units in the remaining 
portion of the State of Tennessee.  He can be contacted at Derrick.T.Masters@uscg.mil 
or (270) 442-1621 Ext. 2103. 
 
 
U.S. Department of Agriculture, Forest Service 
 
The Southern Region of the U.S. Forest Service prefers that MPOs first visit the website for 
either the Cherokee National Forest (http://www.fs.fed.us/r8/cherokee/) or the Land 
Between the Lakes National Recreation Area (http://www.lbl.org/) to obtain 
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information about the National Forests.  MPOs can then use the site’s contact 
information to request further inventory information should they need it to evaluate 
specific transportation corridors. 
 
 
Tennessee Valley Authority 
 
TVA will provide TDOT with current versions of its reservoir land management plans.  TVA 
requests that they be consulted at the “appropriate time” if a transportation project 
involves use of or affects TVA property, facilities, easements, or permitting obligations 
under Section 26a of the TVA Act.  Contact is Ms. Bridgette K. Ellis, Senior Vice President, 
Environmental Stewardship and Policy, Tennessee Valley Authority, 400 West Summit Hill 
Drive, Knoxville, TN  37902-1401. 
 
 
Tennessee State Historic Preservation Office 
 
The Tennessee SHPO recommends that in addition to working with the SHPO to identify 
historic areas and sites, the MPOs need to work with their certified local government 
historic commission and/or historic zoning commission.  The MPOs should be aware of 
the locations of large designated historic districts within their planning area.  
Somewhere in the LRTP it should be stated that as time goes by, new historic districts 
may be designated.   
 
The above and below ground survey data that is available is sensitive and not 
appropriate to share with the MPOs or the general public.  MPOs should avoid using the 
word “mitigate” in their documents when referring to historic or archaeological 
resources. 
 
 
Tennessee Wildlife Resources Agency 
 
TWRA has information that would prove valuable to the MPOs in their planning process 
on the TWRA website (http://www.state.tn.us/twra/gis/gisindex.html), including National 
Wetland Inventory Maps and maps of all the Wildlife Management Areas.   
 
TWRA has developed GIS layers identifying such conservation and habitat areas as 
Areas of Richness (Gap Analysis Program), Priority Conservation Areas, Priority Habitat 
Areas, etc. that can be utilized by the MPOs.  This same information can be viewed on 
a statewide basis on the Tennessee Heritage Conservation Trust Fund website 
(http://state.tn.us/twra/tchp.html).   
 
TDOT has formally requested that TWRA release the GIS information to TDOT.  If 
approved by TWRA, the information will be forward to TDOT by the end of April 2007.  At 
that point the MPOs would be notified of its availability. 
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Consulting Agencies Contact List 
 
Corps of Engineers, Nashville District 

Lieutenant Colonel Steven J. Roemhildt 
District Engineer 
US Army Corps of Engineers 
Nashville District 
P.O. Box 1070 
Nashville, TN 37202-1070 
Phone: (615) 736-7161 

 
US Fish and Wildlife Service 

Mr. Lee Barclay 
Field Supervisor 
Tennessee Field Office 
US Fish and Wildlife Service 
446 Neal Street 
Cookeville, TN 38501 
Phone: (931) 528-6481 ext. 212 

 
US EPA, Region 4 

Mr. J. I. Palmer, Jr. 
Regional Administrator 
United States Environmental Protection Agency 
Region 4 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street, SW  
Atlanta, GA 30303-8960 
Phone: (404) 562-8357 
 
Heinz Mueller  
Regional NEPA Coordinator 
United States Environmental Protection Agency 
Region 4 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street, SW  
Atlanta, GA 30303-8960 
Phone: (404) 562-9611 
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Tennessee Valley Authority 
Tom Kilgore 
President and Chief Executive Officer 
Tennessee Valley Authority 
400 West Summit Hill Drive 
Knoxville, TN 37902-1499  
Phone: (865) 632-2101 
 
Jon M. Loney 
Senior Manager 
NEPA Administration 
Tennessee Valley Authority 
400 West Summit Hill Drive 
Knoxville, TN 37902-1499 
Phone: (865) 632-3012 

 
National Park Service 

Ms. Pat Hooks 
Regional Director 
Southeast Regional Office 
National Park Service 
100 Alabama Street SW 
1924 Building 
Atlanta, GA 30303 
Phone: (404) 562-3100 
 
Philip Campbell 
Unit Manager 
National Park Service 
Obed Wild and Scenic River 
PO Box 429 
208 N. Maiden Street 
Wartburg, TN 37887 
 
Reed Detring 

  Superintendent 
National Park Service 
Big South Fork National Recreation Area 
4564 Leatherwood Road 
Oneida TN 37841 
 
Stuart Johnson  
Superintendent 
National Park Service 
Stones River National Battlefield 
3501 Old Nashville Hwy 
Murfreesboro, TN 37129 
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Phil Francis 
Asst. Superintendent 
National Park Service 
Great Smoky Mountains National Park 
107 Park Headquarters Road 
Gatlinburg, TN 37738 
 
Stennis Young 
Asst. Superintendent 
National Park Service 
Natchez Trace Parkway 
2680 Natchez Trace Parkway 
Tupelo, MS 38804 

 
USDA Forest Service 

Charles L (Chuck) Myers 
Regional Forester 
USDA Forest Service 
Region 8 (Southern Region) 
1720 Peachtree Road NW 
Atlanta, GA  30309 
Phone: (404) 347-4177 
 
Keith Sandifer  
Sail, Water, Air, Planning Staff Officer 
USDA Forest Service 
Cherokee National Forest 
2800 N. Ocoee St. 
Cleveland, TN 37312 
 
Bill Lisowsky 
Forest Supervisor 
USDA Forest Service 
Land Between the Lakes 
100 Van Morgan Drive 
Golden Pond, KY 42211 
 

US Coast Guard 
Rear Admiral Joel R. Whitehead 
District Commander 
Eighth Coast Guard District 
Hale Boggs Federal Building 
500 Poydras Street 
New Orleans, LA 70130 
Phone: (504) 589-6298 
 
Roger Wiebusch 
Bridge Administrator 
Eighth Coast Guard District 
Bridge Branch 
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1222 Spruce Street 
St. Louis, MO 63103-2398 
Phone: (314) 539-3900 Ext. 2378 

 
Tennessee Department of Environment and Conservation 

Jim Fyke 
Commissioner 
Tennessee Department of Environment and Conservation 
L&C Annex, 1st Floor 
401 Church Street Nashville, TN 37243 
Phone: (615) 532-0109 
 
Paul Sloan 
Deputy Commissioner 
Tennessee Department of Environment and Conservation 
L&C Annex, 1st Floor 
401 Church Street Nashville, TN 37243 
Phone: (615) 532-0109 
 
TDEC Air Resources – Tracy Carter, Senior Director 
TDEC Land Resources – Chuck Head, Senior Director 
TDEC Water Resources – David Draughon, Senior Director 
TDEC Environmental Field Offices – Brenda Apple, Senior Director 
TDEC Parks and Conservation Operations – Mike Carlton, Assistant Commissioner 

 
Tennessee State Historic Preservation Office 

E. Patrick McIntyre, Jr.  
Executive Director 
TN Historical Commission, State Historic Preservation Office 
Clover Bottom Mansion 
2941 Lebanon Road 
Nashville, TN 37243-0442 
Phone: (615) 532-1550 
 

Tennessee Wildlife Resources Agency 
Gary Myers 
Executive Director 
Tennessee Wildlife Resources Agency 
Ellington Agricultural Center 
440 Hogan Road 
Nashville, TN 37204 
Phone: (615) 781-6552 

 


