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The results of this study constitute the opinion of C&M with respect to the tolled 
facilities’ future traffic and revenue. The traffic and revenue projections provided in this 
report were developed based on standard professional practices and the information 
available at the time the study was executed, subject to the time and budget constraints 
of the study’s scope of work. C&M reasonably relied on the accuracy and completeness 
of information provided (both written and orally) by the North Texas Tollway Authority 
and independent parties. C&M is unaware of any material facts that would call into 
question the information that was received. Publicly available material has not been 
independently verified, and C&M does not assume responsibility for verifying such 
material. 

As with any forecast, differences between projected and actual outcomes may occur 
due to future events and circumstances outside of C&M’s control. C&M cannot 
guarantee or ensure future events in connection to this traffic and revenue forecast, 
though the projections and other forward-looking statements included herein are based 
on reasonable assumptions as of the date this study was completed.  

The information and results presented in this report should be considered as a whole. 
Selecting portions of any individual result without considering the intent of the whole 
may promote a misleading or incomplete view of this study’s findings and the 
methodologies used to obtain these findings. C&M does not endorse the value or merit 
of partial information extracted from this report. 
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Executive Summary 

This report documents the Comprehensive Traffic and Revenue (T&R) Analysis Update 
of the North Texas Tollway Authority’s (NTTA) Special Projects System (SPS), conducted 
by C&M Associates, Inc. (C&M) on behalf of NTTA. This analysis provides a T&R forecast 
of the SPS over a 50-year period beginning in September 2015 (i.e., Fiscal Year 2016).  

This study serves as an update to T&R studies of the SPS facilities conducted by C&M in 
2014: the “Intermediate Level Traffic and Revenue Update for President George Bush 
Turnpike–Western Extension,” which was completed in March 2014, and the 
“Comprehensive Traffic and Revenue Study for Chisholm Trail Parkway,” which was 
completed in December 2014. The March 2014 T&R study of the President George Bush 
Turnpike-Western Extension (PGBT-WE) served as an update to an investment grade 
T&R study that was completed by CDM Smith, Inc. (formerly Wilbur Smith Associates) in 
December 2010 and updated in October 2012. C&M’s updated T&R forecast reflected 
the latest background models and datasets approved in June 2013 by the North Central 
Texas Council of Governments (NCTCOG) as part of the Metropolitan Transportation 
Plan (MTP) “Mobility 2035: 2013 Update.” The December 2014 T&R report of the 
Chisholm Trail Parkway (CTP) represented a new, comprehensive T&R analysis of the 
facility by C&M. The study aimed to support future sensitivity studies for the CTP by 
providing an independent toll revenue forecast over a 50-year period beginning in 2014, 
the opening year of the CTP. 

ES.1. Project Description 

The Chisholm Trail Parkway 

The CTP is a 27.6-mile toll road that extends south from Interstate Highway 30 (IH 30) in 
downtown Fort Worth to U.S. Route 67 (US 67) in Cleburne, providing an alternate north-
south route for IH 35W.1 The purpose of the CTP is to provide travelers with a faster and 
more reliable route choice between southern Tarrant County and Johnson County. The 
CTP also provides access to IH 20 and IH 30, the two major freeways dividing the DFW 
Metropolitan area. The travel time savings from Cleburne to downtown Fort Worth 
reaches about 20 minutes within the peak period compared to the travel time using IH 
35W. 

The CTP is a collaboration between NTTA; the Texas Department of Transportation 
(TxDOT); the United States Department of Transportation (USDOT); NCTCOG; Tarrant 
and Johnson Counties; the cities of Fort Worth, Burleson, and Cleburne; Fort Worth and 
Western Railroad (FWWR); and Union Pacific Railroad (UPR).2 It was added to the SPS 
in October 2011, and construction of the entire facility began in December 2011. It opened 
to traffic on May 11, 2014, with tolling operations beginning the same day. 

The President George Bush Turnpike-Western Extension 

The PGBT-WE is an 11.5-mile extension of the President George Bush Turnpike (PGBT) 
in the growing loop around Dallas.3 It extends the PGBT south from State Highway 183 
(SH 183) to IH 20. This extension increases the length of the PGBT from 40 to 
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approximately 52 miles, though the PGBT and PBGT-WE are separated by a 3-mile un-
tolled section north of SH 183, which is owned by TxDOT. The PGBT-WE corridor 
consists of the tolled mainlanes—featuring electronic toll collection (ETC)—and frontage 
roads. This corridor serves as a major link within the Dallas-Fort Worth (DFW) area, 
reducing congestion on adjacent corridors by providing an alternative parallel route to the 
currently congested SH 360.4 The travel time savings from IH 20 to SH 183, traveling the 
entire distance of the PGBT-WE, reaches about 12 minutes within the peak period 
compared to traveling on SH 360. 

The PGBT-WE was the first project of the SPS, with Phases 1 through 3 constructed 
under the direction of TxDOT and opened to traffic in 2009 and 2010, while Phase 4 
opened in October 2012 under the direction of NTTA. 

ES.2. Basic Study Information 

The study area for the present T&R analysis is a combination of the study areas from 
C&M’s most recent T&R studies of the CTP and PGBT-WE. This includes the entire 
Dallas-Fort Worth Metropolitan Planning Area (DFWMPA) as defined by NCTCOG. The 
DFWMPA comprises the following 12 counties: Collin, Dallas, Denton, Ellis, Hood, Hunt, 
Johnson, Kaufman, Parker, Rockwall, Tarrant, and Wise. Within the study area, emphasis 
was placed on analyzing the counties of Dallas, Tarrant, and Johnson, as the SPS is 
located within these counties. 

The study results are expressed in annual toll transactions and toll revenue over a 50-
year period beginning in September 2015 (i.e., fiscal year 2016). The following sections 
summarize the components of this study. 

ES.3. Review of Existing Information and Field Data Collection 

With assistance from NTTA, C&M reviewed and analyzed existing information in an effort 
to calibrate and validate the traffic conditions of the travel demand model (TDM). As 
detailed in Chapter 2, C&M reviewed a wide variety of traffic data in order to evaluate and 
model current traffic conditions for the CTP and PGBT-WE corridors, including historical 
traffic trends, daily and weekly traffic profiles, and travel time data. C&M also analyzed 
the number of toll transactions on the CTP and PGBT-WE over the past two years—
disaggregated by transaction type—in order to evaluate the performance of the SPS. In 
line with this analysis, Toll Tag penetration rates in the study area were also examined. 

ES.4. Socioeconomic Review 

As detailed in Chapter 3, C&M reviewed historical, current, and projected socioeconomic 
data within the study area and updated the previous modeling assumptions for both the 
CTP and PGBT-WE.  

The previous T&R reports by C&M for the CTP and PGBT-WE utilized NCTCOG’s 
Mobility 2035 (MOB35) demographic forecasts, which were approved in February 2011. 
In June 2015, the NCTCOG Executive Board approved the Mobility 2040 (MOB40) 
demographic forecasts, which will be used in the new 2040 MTP in 2016.  
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For the present study, C&M obtained socioeconomic data from the following sources: 

 U.S. Census Bureau (Census) 

 Bureau of Labor Statistics (BLS) 

 Bureau of Economic Analysis (BEA) 

 Office of the State Demographer (OSD) 

 NCTCOG MOB35 demographic data for the years 2014, 2018, 2028, and 2035 

 NCTCOG MOB40 demographic data for the years 2010 (for model validation), 
2017, 2027, 2037, and 2040 

 Moody’s Analytics (Moody’s) 

 Woods and Poole Economics (W&P) 

These datasets allowed C&M to 1) evaluate historical patterns in the study area; 2) 
evaluate the differences between the MOB35 and MOB40 demographic forecasts as they 
relate to the SPS facilities and the surrounding region; 3) evaluate NCTCOG’s forecasts 
and growth rates against other available sources; and 4) generate updated trip tables 
corresponding to the MOB40 demographic updates, to be utilized in the travel demand 
modeling tasks. 

NCTCOG’s demographic forecasts are revisited every five years, with corrections made 
as needed based on the supporting data available at that time. Three major elements 
differentiate the MOB35 and MOB40 forecasts:  

1) MOB40 was validated against 2010 Decennial Census data, whereas MOB35 was 
completed prior to the release of Census 2010 and was validated against ACS 5-
Year Estimates (2005–2009).  

2) The MOB40 development process included the involvement of local entities such 
as cities, counties, NTTA, DFW International Airport (DFWIA), Dallas Area Rapid 
Transit (DART), and The Fort Worth Transportation Authority (The T) in the review 
of large-area and small-area demographic forecasts. The input provided by local 
entities was reviewed by NCTCOG staff and incorporated in the final demographic 
forecasts. 

3) The small-area disaggregation incorporated city land use plans where available. 

These differences 1) improve the accuracy of the MOB40 forecasts compared to all 
previous demographic forecasts, in both large- and small-area geographies; 2) prevent 
the allocation of population and employment over inconsistent land uses; and 3) provide 
regional consensus about the demographic data that drives the MTP. 

The review of population and employment forecasts by source indicated that NCTCOG’s 
county-level MOB40 forecasts are reasonable and within the range of other available 
sources. NCTCOG’s forecasted population compound annual growth rates (CAGR) in 
Dallas, Johnson, and Tarrant counties are equal to 1.1, 2.0, and 1.9 percent between 
2017 and 2040, respectively. The employment CAGRs for these counties are equal to 
1.7, 1.5, and 1.6 percent, respectively. C&M deemed these growth forecasts appropriate 
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for the purposes of the present study. C&M also developed a year 2015 demographic 
dataset based on the MOB40 demographic data for years 2010 and 2027, as provided 
by NCTCOG. The regional and county control totals in the C&M 2015 dataset are based 
on MOB40 assumptions.  

The major outcome of the updates in the MOB40 demographic dataset is the shift of 
growth from rural areas to the core counties and city cores, which have sufficient roadway 
infrastructure and have historically supported population and employment growth in the 
region. In Johnson County, this resulted in an increased concentration of activity along 
the CTP corridor, as well as increased forecasted growth at the northern terminus of the 
CTP in the area bound by IH 820 and IH 35W, including downtown Fort Worth.    

The concentration of activity has also increased in the northwest and southwest corners 
of Dallas County and the northeast and southeast corners of Tarrant County, which are 
areas at the termini of the PGBT-WE. These shifts, in addition to a lack of funding for 
additional transportation improvements on non-NTTA facilities in the region, are a major 
contributor to the increased demand presented in this study for the SPS. 

ES.5. Travel Demand Model Calibration and Validation 

As detailed in Chapter 4, C&M adopted NCTCOG’s DFW Travel Demand Model for the 
Expanded Area (NCTCOG DFX) to model current traffic conditions within the project 
areas, to forecast future travel demand and traffic patterns, and to estimate transactions.  

The NCTCOG DFX is a trip-based, four-step TDM that includes trip generation, trip 
distribution, mode-choice, and traffic assignment. It includes 5,386 traffic survey zones 
(TSZs): 5,303 internal and 83 external.  

In adopting the NCTCOG DFX, C&M developed a new base year model and future year 
models. C&M selected the model year 2015 as the base year for model calibration. The 
calibration included adjustments to network parameters such as capacity, speed, and 
route as well as adjustments to individual origin-destination (OD) pairs. Modeled traffic 
volumes were validated through an analysis of screenlines for the CTP and PGBT-WE. 
Overall, the calibrated model reasonably replicated the observed traffic volumes within 
the project areas. The travel times produced by the calibrated TDM were compared to the 
average weekday travel times collected by C&M through Google’s Application 
Programming Interface (API), its internet-based monitoring system. The comparisons 
confirmed that the model was sufficiently calibrated to replicate real-time reported traffic 
conditions and could reliably be used for the T&R study. 

ES.6. Traffic and Revenue Forecast 

As detailed in Chapter 5, based on the traffic forecast at each toll plaza location, annual 
T&R forecasts for the CTP and PGBT-WE were prepared for the fiscal year period of 
2016 to 2065. Transactions are the result of running the calibrated model years 2015, 
2020, and 2040. Projections for non-model years were interpolated between or 
extrapolated beyond the modeled years to obtain a full set for all years in the forecast 
period. Revenue recovery rates were employed separately for Toll Tag and ZipCash 
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transactions to create the final forecasted revenue. Revenue recovery rates were 
determined from historical data and have been discussed with NTTA. 

Table ES-1 presents a summary of the annual T&R projections for the SPS, as well as 
for the CTP and PGBT-WE separately, by fiscal year. In fiscal year 2016, C&M forecasts 
that the SPS will generate approximately $85 million in toll revenue as a result of 
approximately 88 million toll transactions. The number of transactions is projected to 
increase to approximately 188 million by 2040 and 246 million by the final forecast year 
of 2065. Annual revenue is projected to reach approximately $387 million by 2040 and 
$986 million by 2065. 

C&M also conducted sensitivity analyses of the revenue forecast based on specific 
assumptions to show that, in all cases, revenue responds reasonably to changes in the 
following: toll rate, demographics, Value of Time (VOT), revenue days, Toll Tag 
penetration, and ZipCash recovery toll factors. 

Table ES-2 presents a comparison between the current T&R forecast and the previously 
submitted forecasts. The current study forecasts a 5.7 percent increase in the number of 
transactions for the SPS by 2040 compared to the previous studies. This translates to 
about 188 million transactions, up from 178 million. The total forecasted revenue has 
increased from $325 million to $387 million (nominal dollars) in 2040, or an increase of 
18.9 percent. 
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Table ES-1. Summary of Forecasted Transactions and Revenue for the SPS 

SPS   

Fiscal 
Year 

Annual Transactions (Thousands) Annual Toll Revenue (Thousands, Nominal Dollars) 

Total Toll Tag ZipCash Total Toll Tag ZipCash 

2016 88,269 61,089 27,180 $84,652 $64,097 $20,556 

2025 132,097 93,934 38,163 $174,949 $134,459 $40,490 

2035 166,997 119,128 47,869 $293,226 $225,944 $67,282 

2045 199,758 142,846 56,913 $463,585 $357,904 $105,681 

2055 222,987 159,600 63,387 $680,379 $525,646 $154,732 

2065 246,316 176,298 70,018 $985,786 $761,597 $224,189 

CTP 

Fiscal 
Year 

Annual Transactions (Thousands) Annual Toll Revenue (Thousands, Nominal Dollars) 

Total Toll Tag ZipCash Total Toll Tag ZipCash 

2016 28,815 21,255 7,560 $34,659 $27,331 $7,328 

2025 50,254 39,099 11,155 $82,844 $67,560 $15,284 

2035 67,537 52,490 15,047 $146,438 $119,328 $27,110 

2045 84,345 65,519 18,826 $240,189 $195,645 $44,543 

2055 95,498 74,183 21,316 $356,704 $290,553 $66,151 

2065 105,490 81,944 23,546 $516,821 $420,976 $95,845 

PGBT-WE 

Fiscal 
Year 

Annual Transactions (Thousands) Annual Toll Revenue (Thousands, Nominal Dollars) 

Total Toll Tag ZipCash Total Toll Tag ZipCash 

2016 59,454 39,834 19,620 $49,994 $36,765 $13,228 

2025 81,843 54,835 27,008 $92,106 $66,899 $25,207 

2035 99,460 66,638 32,822 $146,788 $106,616 $40,172 

2045 115,414 77,327 38,086 $223,397 $162,259 $61,138 

2055 127,488 85,417 42,071 $323,674 $235,093 $88,581 

2065 140,826 94,354 46,473 $468,965 $340,622 $128,343 
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Table ES-2. Comparison of T&R Update with Previous Studies 

Facility 
Fiscal 
Year 

SPS Comprehensive T&R 
Update 

Previous Studies % Difference 

Total 
Transactions 

Total 
Revenue 

Total 
Transactions 

Total 
Revenue 

Total 
Transactions 

Total 
Revenue 

SPS 
2016 88,269 $84,652 79,453 $71,728 11.1% 18.0% 

2040 188,106 $387,129 178,019 $325,685 5.7% 18.9% 

CTP 
2016 28,815 $34,659 22,918 $27,633 25.7% 25.4% 

2040 78,294 $198,188 69,159 $160,925 13.2% 23.2% 

PGBT-WE 
2016 59,454 $49,994 56,535 $44,095 5.2% 13.4% 

2040 109,812 $188,940 108,860 $164,760 0.9% 14.7% 

Note: Transactions and revenue are presented in thousands. Revenue is presented in nominal dollars. 

As a result of the updated socioeconomic forecast used in the present study, the 
difference observed at the beginning of the forecast period is due to a rapid growth of 
population, employment, and general development around the CTP and PGBT-WE 
corridors. In 2040, based on the new MOB40 forecast, the difference in transactions is a 
response to the redistribution of population and employment around major transportation 
facilities, including the CTP and PGBT-WE. 

 

1  NTTA (2015, September). Chisholm Trail Parkway: Progress Report. Retrieved from 
https://www.ntta.org/newsresources/reports/projectprogressreports/Documents/current_cpr/CPR_SWP-
CTP_secure.pdf  

2  NTTA (n.d.). FY2016 Special Projects System Budget. Retrieved November 19, 2015 from 
https://www.ntta.org/whatwedo/fin_invest_info/investorspeicalprojects/Documents/2015/FY2016_SPS_Bu
dget_Book.pdf  

3  NTTA (2014, March). PGBT Western Extension (PGBT WE). Retrieved from 
https://www.ntta.org/roadsprojects/projprog/pgbtwestext/Pages/default.aspx  

4  Federal Highway Administration (n.d.). Project Profiles: President George Bush Turnpike Western 
Extension (SH 161). Retrieved November 19, 2015 from https://www.fhwa.dot.gov/ipd/ 
project_profiles/tx_sh161.aspx  
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1.  Introduction 

This report documents the Comprehensive Traffic and Revenue (T&R) Analysis Update 
of the North Texas Tollway Authority’s (NTTA) Special Projects System (SPS), conducted 
by C&M Associates, Inc. (C&M) on behalf of NTTA. This analysis provides a T&R forecast 
of the SPS over a 50-year period and serves as an update to T&R studies of the SPS 
facilities conducted by C&M in 2014. 

The following sections describe the SPS facilities, outline the details of the current study, 
and summarize the previous studies that serve as a foundation for the current T&R 
analysis. 

1.1. Study Background 

1.1.1. Previous Studies 

C&M completed two T&R studies regarding the SPS facilities in 2014. The “Intermediate 
Level Traffic and Revenue Update for President George Bush Turnpike–Western 
Extension” was completed in March 2014, and the “Comprehensive Traffic and Revenue 
Study for Chisholm Trail Parkway” was completed in December 2014. 

The March 2014 T&R study of the President George Bush Turnpike-Western Extension 
(PGBT-WE) served as an update to an investment grade T&R study that was completed 
by CDM Smith, Inc. (formerly Wilbur Smith Associates) in December 2010 and updated 
in October 2012. C&M’s updated T&R forecast reflected the latest background models 
and datasets approved in June 2013 by the North Central Texas Council of Governments 
(NCTCOG) as part of the Metropolitan Transportation Plan (MTP) “Mobility 2035: 2013 
Update.” 

The December 2014 T&R report of the Chisholm Trail Parkway (CTP) represented a new, 
comprehensive T&R analysis of the facility by C&M. The study aimed to support future 
sensitivity studies for the CTP by providing an independent toll revenue forecast over a 
50-year period beginning in 2014, the opening year of the CTP. 

1.1.2. The Current Study 

The T&R study results are expressed in annual toll transactions and toll revenue over a 
50-year period beginning in September 2015 (i.e., Fiscal Year 2016). In developing the 
T&R projections, C&M took into account existing information and field data regarding 
traffic trends, as well as historical and projected socioeconomic data.  

C&M used the NCTCOG Dallas-Fort Worth Travel Demand Model for the Expanded Area 
(NCTCOG DFX) as the basis for its analysis. The NCTCOG DFX was adopted, modified, 
and calibrated to predict the likelihood that a traveler would utilize the SPS, thus enabling 
it to estimate future traffic demand and, ultimately, final T&R forecasts for the CTP and 
PGBT-WE. 
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The study area for the present T&R analysis, illustrated in Figure 1-1, is a combination of 
the study areas from C&M’s most recent T&R studies of the CTP and PGBT-WE. This 
includes the entire Dallas-Fort Worth Metropolitan Planning Area (DFWMPA) as defined 
by NCTCOG. The DFWMPA comprises the following 12 counties: Collin, Dallas, Denton, 
Ellis, Hood, Hunt, Johnson, Kaufman, Parker, Rockwall, Tarrant, and Wise.  

Hill County is also included in the study area. Although it is not part of the DFWMPA, Hill 
County is where Interstate Highway 35E (IH 35E) and IH 35W merge into IH 35. Given 
the importance of IH 35 due to its traffic volume and the proximity of IH 35W to the CTP, 
including this county is necessary to properly account for IH 35 in the traffic assignment 
step of the modeling process. 

Within the study area, emphasis was placed on analyzing the counties of Dallas, Tarrant, 
and Johnson, as the SPS is located within these counties. 

 
Figure 1-1. SPS Location and Study Area 
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1.2. Project Description 

NTTA’s Special Projects System is separate from the NTTA System and currently 
consists of the CTP and the PGBT-WE, which are stand-alone tollways governed by a 
separate Trust Agreement.1 The individual facilities are described in more detail below. 

1.2.1. Chisholm Trail Parkway 

The CTP is a 27.6-mile toll road that extends south from IH 30 in downtown Fort Worth 
to U.S. Route 67 (US 67) in Cleburne, providing an alternate north-south route for IH 
35W.2 The purpose of the CTP is to provide travelers with a faster and more reliable route 
choice between southern Tarrant County and Johnson County. The CTP also provides 
access to IH 20 and IH 30, the two major freeways dividing the Dallas-Fort Worth (DFW) 
Metropolitan area. The travel time savings from Cleburne to downtown Fort Worth 
reaches about 20 minutes within the peak period compared to the travel time using IH 
35W. 

The CTP is a collaboration between NTTA; the Texas Department of Transportation 
(TxDOT); the United States Department of Transportation (USDOT); NCTCOG; Tarrant 
and Johnson Counties; the cities of Fort Worth, Burleson, and Cleburne; Fort Worth and 
Western Railroad (FWWR); and Union Pacific Railroad (UPR).3 It was added to the SPS 
in October 2011, and construction of the entire facility began in December 2011. It opened 
to traffic on May 11, 2014, with tolling operations beginning the same day. The project 
location is illustrated in Figure 1-2. 

1.2.2. President George Bush Turnpike-Western Extension 

The PGBT-WE is an 11.5-mile extension of the President George Bush Turnpike (PGBT) 
in the growing loop around Dallas.4 It extends the PGBT south from State Highway 183 
(SH 183) to IH 20. This extension increases the length of the PGBT from 40 to 
approximately 52 miles, though the PGBT and PBGT-WE are separated by a 3-mile un-
tolled section north of SH 183, which is owned by TxDOT. The PGBT-WE corridor 
consists of the tolled mainlanes—featuring electronic toll collection (ETC)—and frontage 
roads. This corridor serves as a major link within the DFW area, reducing congestion on 
adjacent corridors by providing an alternative parallel route to the currently congested SH 
360.5 The travel time savings from IH 20 to SH 183, traveling the entire distance of the 
PGBT-WE, reaches about 12 minutes within the peak period compared to traveling on 
SH 360. 

The PGBT-WE was the first project of the SPS, with Phases 1 through 3 constructed 
under the direction of TxDOT and opened to traffic in 2009 and 2010, while Phase 4 
opened in October 2012 under the direction of NTTA. The project location is illustrated in 
Figure 1-3.  
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Figure 1-2. CTP Project Location 
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Figure 1-3. PGBT-WE Project Location 
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1.3. Organization of the Report 

This remainder of this report is organized as follows: 

 Chapter 2 presents the existing traffic information and field data collected for the 
current study, including comparisons to the data presented in previous studies. 

 Chapter 3 presents a review and analysis of socioeconomic data relevant to the 
SPS, including comparisons of the most recent data to the previous studies of the 
PGBT-WE and CTP. 

 Chapter 4 presents the modeling methodology of the current study. 

 Chapter 5 presents the major T&R assumptions, the T&R forecasts, and sensitivity 
analysis results. 

 

 

1 NTTA (n.d.). FY2016 Special Projects System Budget. Retrieved November 19, 2015 from 
https://www.ntta.org/whatwedo/fin_invest_info/investorspeicalprojects/Documents/2015/FY2016_SPS_Bu
dget_Book.pdf 

2 NTTA (2015, September). Chisholm Trail Parkway: Progress Report. Retrieved from 
https://www.ntta.org/newsresources/reports/projectprogressreports/Documents/current_cpr/CPR_SWP-
CTP_secure.pdf  

3 NTTA (n.d.). FY2016 Special Projects System Budget. Retrieved November 19, 2015 from 
https://www.ntta.org/whatwedo/fin_invest_info/investorspeicalprojects/Documents/2015/FY2016_SPS_Bu
dget_Book.pdf  

4 NTTA (2014, March). PGBT Western Extension (PGBT-WE). Retrieved from 
https://www.ntta.org/roadsprojects/projprog/pgbtwestext/Pages/default.aspx  

5 Federal Highway Administration (n.d.). Project Profiles: President George Bush Turnpike Western 
Extension (SH 161). Retrieved November 19, 2015 from https://www.fhwa.dot.gov/ipd/ 
project_profiles/tx_sh161.aspx  
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2.  Review of Existing Information 
This chapter presents an overview and analysis of existing traffic information and field 
data corresponding to the project corridors and the surrounding study area. C&M 
reviewed a wide variety of traffic data, including all previously collected data, in order to 
evaluate and model current traffic conditions for the CTP and PGBT-WE corridors; the 
sections that follow summarize the existing roadway network, historical traffic trends, Toll 
Tag penetration rates, daily and weekly traffic profiles, and travel time data.  

2.1. Existing Roadway Network 

2.1.1. CTP Roadway Network 

The CTP is a 27.6-mile toll road extending from IH 30 near the central business district of 
Fort Worth to FM 1187 in Tarrant County, continuing south to US 67 in Johnson County. 
It traverses a large portion of the City of Fort Worth, with major interchanges at IH 30 and 
IH 20, and it terminates in the city of Cleburne to the south. The CTP is an all-electronic 
toll (AET) collection facility consisting of two- to six-lane controlled-access mainlanes with 
discontinuous two- to three-lane service roads in certain segments.  

The northern section, which begins at IH 30 near southwest Fort Worth, is an 8.7-mile, 
six-lane tollway that required both reconstruction and new construction in an urban 
setting. The southern extension begins at Altamesa Boulevard and ends at US 67. The 
full length of the CTP consists of six lanes from IH 30 to Altamesa Boulevard, four lanes 
from Altamesa Boulevard to FM 1187, and two mainlanes with intermittent passing lanes 
from FM 1187 to US 67. There are three main interstates that traverse the CTP study 
area: IH 30, IH 20, and IH 35W. Other major routes in the area are US 377, US 67, SH 
183, and SH 174.  

IH 30 is an east-to-west freeway that runs from IH 20W in Fort Worth, TX—joining the 
DFWMPA to Texarkana—to I-40 in North Little Rock, AR. IH 30 intersects with IH 35W in 
the DFWMPA and runs parallel to US 67, except in Downtown Dallas, where the two 
become multiplexed and run concurrently. 

IH 20 is a major freeway that provides an east-to-west connection through much of the 
southern United States. It begins at IH 10 near Kent, TX and runs through southern Fort 
Worth and Arlington, terminating at I-95 in Florence, SC. It interchanges with IH 30 west 
of Fort Worth, then with IH 35W south of downtown Fort Worth, passing through Arlington 
and heading east towards Dallas. IH 20 varies from six to eight lanes as it travels through 
cities such as Arlington and Grand Prairie. 

IH 35 runs north to south from Laredo, TX near the US/Mexico border to Duluth, MN. IH 
35 splits into IH 35W and IH 35E just north of Hillsboro, TX, with IH 35E heading northeast 
toward Dallas and IH 35W heading northwest toward Forth Worth. IH 35W, a major 
competing route to the CTP, runs from the IH 35 split at Hillsboro, intersecting with US 67 
and then passing through Fort Worth where it interchanges with IH 20, IH 30, and US 
377, finally merging with IH 35E in Denton to reform IH 35. 
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US 377 is a north-to-south highway that runs from US 90 in Del Rio, TX to Oklahoma. It 
crosses IH 20 in Benbrook, TX, meeting SH 183 in Fort Worth and running northeast on 
Camp Bowie Boulevard to IH 30, after which it becomes concurrent with IH 30. 

US 67 runs north to south from Presidio, TX at the Mexican Border through the states of 
Arkansas, Missouri, and Illinois, ending at US 52 in Iowa. It runs concurrently with IH 30 
between Dallas and Weaver, TX, and then parallel to IH 30 between Weaver and 
Texarkana. 

SH 183 is a state highway in the DFWMPA that runs east to west from IH 35E to IH 20, 
intersecting with IH 35W, IH 30, and US 377 in Fort Worth. 

SH 174 is a state highway that runs north to south starting from Meridian, TX and ending 
in Burleson, TX, where it interchanges with IH 35W. 

2.1.2. PGBT-WE Roadway Network 

The PGBT-WE is an 11.5 mile-long toll road that starts from SH 183 just to the south of 
the DFW International Airport (DFWIA) in the City of Irving and traverses a large portion 
of the city of Grand Prairie until it terminates at IH 20. This facility has six lanes from SH 
183 to IH 30 and four lanes from IH 30 to IH 20 with frontage roads. The frontage roads 
continue to the south of IH 20 and become Lake Ridge Boulevard. The PGBT-WE also 
crosses IH 30 approximately in the middle of its corridor. It has direct-connect ramps for 
all its movements at the IH 20, IH 30, and SH 183 interchanges. The other major east-
west arterials that are crossed by this facility are West Trinity Boulevard, North Carrier 
Parkway, West Jefferson Street, West Pioneer Parkway (SH 303), Arkansas Lane, and 
Mayfield Road. The major competing roads are SH 360, which runs parallel to the PGBT-
WE, and the western section of Loop 12. Major local roads are the Great Southwest 
Parkway, which starts at Lake Ridge Parkway to the south of IH 20 and runs until IH 30, 
and the Belt Line Road, which runs parallel to the PGBT-WE from IH 20 to SH 183. 

SH 360 is a state highway that begins as a two-lane road at its southern terminus at US 
287 in Mansfield, near the Ellis-Johnson county line. North of its intersection with US 287, 
SH 360 expands into a pair of two-lane frontage roads, which continue north for another 
7 miles to the Tarrant-Ellis county line. In southwest Grand Prairie, SH 360 becomes a 
freeway at an intersection with Sublett Road and Camp Wisdom Road. The freeway 
proceeds north through Arlington near its boundary with Grand Prairie, where it 
interchanges with IH 20 and then meets IH 30. From IH 30, SH 360 then continues north 
beyond Arlington, interchanging with SH 183 near Euless. From the SH 183 interchange, 
the freeway continues north-northwest through Euless and into Grapevine, following the 
western boundary of the DFWIA. At its northern end, SH 360 terminates via an 
interchange with SH 121 in Grapevine. 

Loop 12 is a state highway that runs mostly within the city limits of Dallas. The portion of 
Loop 12 parallel to the PGBT-WE is a limited-access freeway that runs north-south 
between IH 35E (Stemmons Freeway) and Spur 408. Spur 408 connects Loop 12 to IH 
20. 

The alignments of the CTP and PGBT-WE, along with the surrounding road networks, 
are shown in Figure 2-1. 
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Figure 2-1. CTP and PGBT-WE Alignments and their Surrounding Roadway Networks 

2.2. Traffic Characteristics 

Historical traffic data within the study area was obtained from NTTA, NCTCOG, and 
TxDOT in addition to the count data collected by C&M. The following sections summarize 
the characteristics of count locations and trends regarding Annual Average Daily Traffic 
(AADT) in the area surrounding the CTP and PGBT-WE. 

2.2.1. Historical AADT of Facilities Within the Study Area 

The CTP corridor is crossed by IH 30 and IH 20, as well as by major state highways 
including US 377, SH 171, and SH 183. IH 35W and SH 174 are routes that compete with 
the CTP for traffic by running parallel to it. The AADT counts at selected locations along 
these facilities and others surrounding the CTP are shown in Figure 2-2 and Table 2-1.  
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Figure 2-2. AADT Count Locations on Selected Facilities within the CTP Corridor
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Table 2-1. Historical AADT within the CTP Corridor 

 

 

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
2005-

2010

2010-

2014

2005-

2014

IH 35W Btwn Felix St and Oak Grove Rd 146,000 145,000 152,000 171,000 157,000 158,000 173,000 169,000 169,145 169,615 1.6% 1.8% 1.7%

IH 35W Btwn Everman Pkwy and Risinger Rd 133,000 126,000 132,000 128,000 125,000 132,000 136,000 131,000 131,838 130,459 -0.2% -0.3% -0.2%

IH 20 South Drive (East of S Hulen St) 133,000 NA 142,000 131,000 137,000 137,000 138,000 139,000 140,518 138,445 0.6% 0.3% 0.4%

IH 30 Montgomery St (W of University Dr) 147,000 143,000 147,000 144,000 137,000 143,000 141,000 147,000 139,818 148,719 -0.6% 1.0% 0.1%

US 377 Btwn E Clayton Rd and Edgehill Rd 17,590 17,400 19,800 17,200 17,200 16,400 19,800 19,700 17,757 19,131 -1.4% 3.9% 0.9%

Crowley Rd Btwn Edgecliff Rd and IH 20 23,000 22,000 27,000 26,000 28,000 26,000 26,000 26,000 23,859 26,375 2.5% 0.4% 1.5%

US 377 Btwn Ben Day Murrin Rd and FM 1187 27,000 26,000 25,000 23,000 25,000 24,000 21,000 23,000 25,950 22,013 -2.3% -2.1% -2.2%

Crowley Rd Btwn Sycamore School Rd and San Rafael St 19,570 18,200 21,000 21,000 21,000 19,700 20,000 22,000 18,332 21,177 0.1% 1.8% 0.9%

FM 1902 Btwn FM 1187 and Floyd Hampton Rd 7,590 7,600 4,700 7,700 7,600 7,000 8,300 8,400 8,873 6,078 -1.6% -3.5% -2.4%

FM 731 Btwn S Hampton Rd and NW Summercrest Blvd 9,500 NA 13,000 13,700 15,200 16,100 15,900 16,400 17,303 17,415 11.1% 2.0% 7.0%

FM 2331 Btwn CR 915 and CR 913 1,900 2,400 2,700 3,300 3,000 2,500 2,900 3,100 2,545 2,316 5.6% -1.9% 2.2%

FM 1902 Btwn CR 1015 and CR 1019 4,610 3,600 7,600 6,100 6,100 6,900 8,200 7,600 7,472 4,857 8.4% -8.4% 0.6%

SH 174 Btwn Lakewood Dr and Ranchway 26,000 30,000 29,000 25,000 30,000 32,000 31,000 28,000 27,368 25,912 4.2% -5.1% 0.0%

FM 2331 N of FM 4 2,550 2,400 3,100 2,700 1,750 1,650 1,850 2,000 1,295 1,309 -8.3% -5.6% -7.1%

SH 174 Btwn McMillain St and Lone Star St 26,000 24,000 28,000 25,000 28,000 24,000 24,000 25,000 23,276 22,697 -1.6% -1.4% -1.5%

FM 2280 Btwn FM 3048 and Home Park Rd 10,000 8,300 8,800 7,600 8,500 7,700 7,300 7,700 7,354 7,059 -5.1% -2.1% -3.8%

FM 917 Btwn FM 1902 and Eddy Ave 5,100 6,200 10,200 9,200 8,300 7,200 8,800 8,900 6,961 7,073 7.1% -0.4% 3.7%

Road Location

AADT CAGR
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Among the Interstate Highways within the CTP corridor, AADT on IH 35W exhibited a 
2005–2014 CAGR of -0.2 percent between Everman Parkway and Risinger Road and 1.7 
percent between Felix Street and Oak Grove Road. AADT on IH 30 exhibited a CAGR of 
0.1 percent, while IH 20 had a CAGR of 0.4 percent. Other major facilities such as US 
377 and SH 174 exhibited low CAGRs, including negative values in some cases. The 
highest CAGRs from 2005 to 2014 are observed at FM 731 (7.0%) and FM 917 (3.7%). 

Similar traffic patterns can be observed for the roadways within the PGBT-WE corridor 
and the surrounding area. The selected count locations are shown in Figure 2-3, with the 
AADTs summarized in Table 2-2. The Interstate Highways exhibited CAGRs ranging from 
0.5 to 1.3 percent in the 2005–2014 time period. SH 183 exhibited CAGRs of -0.1 and      
-1.7 percent in its traffic, which could have been triggered by construction activities in the 
surrounding area. Locations along SH 360 exhibited modest positive CAGRs, ranging 
from 1.9 percent (south of E Abram Street) to 3.8 percent (between Bardin Road and 
Claremont Drive). Loop 12 exhibited generally negative CAGRs, ranging from -0.1 to -1.5 
percent, although positive growth of 2.1 percent was observed from 2010 to 2014 
between IH 30 and SH 180. The highest observed CAGR in this corridor is on SH 161 
north of Rochelle Road, with a CAGR of 5.3 percent between 2005 and 2014, which is 
due to the opening of the PGBT-WE.  

 
Figure 2-3. AADT and Vehicle Classification Counts at Selected Locations around the PGBT-WE 
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Table 2-2. Historical AADT at Selected Locations around the PGBT-WE 

 
Note: * Used 2006 AADT to calculate CAGR 

 

 

 

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
2005-

2010

2010-

2014

2005-

2014

SH 183 At County Line Rd 181,000 181,000 174,000 178,000 171,000 173,000 189,000 182,000 173,406 154,542 -0.9% -2.8% -1.7%

SH 183 Between Esters Rd and Estrada Pkwy 159,000 151,000 154,000 157,000 149,000 147,000 151,000 149,000 153,979 157,104 -1.6% 1.7% -0.1%

SH 360 South of Trinity Blvd 166,000 174,000 162,000 159,000 149,000 139,000 149,000 156,000 147,889 163,137 -3.5% 4.1% -0.2%

SH 360 South of E Abram St 175,000 182,000 186,000 188,000 184,000 171,000 178,000 193,000 184,797 206,666 -0.5% 4.8% 1.9%

SH 360 Between Bardin Rd and Claremont Dr 70,000 71,000 78,000 86,000 83,000 88,000 80,000 92,000 90,128 97,783 4.7% 2.7% 3.8%

SH 356 (W Irving Blvd) West of MacArthur Blvd 14,000 16,000 17,000 16,700 15,000 14,100 15,200 16,400 12,660 14,414 0.1% 0.6% 0.3%

Loop 12 North of Irving Blvd (US 356) 140,000 129,000 130,000 134,000 135,000 128,000 118,000 118,000 101,927 122,559 -1.8% -1.1% -1.5%

Loop 12 Between IH 30 and SH 180 143,000 144,000 138,000 146,000 140,000 131,000 135,000 131,000 130,620 142,299 -1.7% 2.1% -0.1%

SH 408 Between IH 20 and S Merrifield Rd 93,000 89,000 89,000 90,000 80,000 90,000 89,000 84,000 84,420 83,660 -0.7% -1.8% -1.2%

PGBT (SH 161) North of Rochelle Rd 59,000 52,000 69,000 72,000 70,000 85,000 100,000 102,000 102,510 93,663 7.6% 2.5% 5.3%

IH 20 West of Belt Line Rd 164,750 158,000 165,000 157,000 167,000 168,000 179,000 166,000 173,083 177,746 0.4% 1.4% 0.8%

IH 30 West of PGBT (SH 161) NA 114,000 116,000 121,000 108,000 121,000 142,000 125,000 108,586 126,821 *  1.2% 1.2% *  1.3%

IH 30 West of Loop 12 149,000 136,000 142,000 144,000 128,000 136,000 128,000 127,000 146,234 155,308 -1.8% 3.4% 0.5%

Pioneer Pkwy (SH 303) West of ECL Tarrant 22,550 22,000 21,000 22,000 22,000 19,200 21,000 19,300 19,376 17,270 -3.2% -2.6% -2.9%

Road Location

AADT CAGR
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Despite the negative CAGRs recorded at some locations, data compiled by NCTCOG 
indicates that total traffic at the permanent count stations in the north Central Texas region 
increased by 2.6 percent from June 2014 to June 2015.1 Another indicative measure of 
the amount of travel is Vehicle Miles of Travel (VMT); data compiled by the Federal 
Highway Administration (FHWA) indicates that annual VMT in the state of Texas grew by 
2.8 percent from 2012 to 2013.2  

2.2.2. Permanent Traffic Counts and Locations 

Historical average daily traffic (ADT) count data was obtained from TxDOT permanent 
count stations for both the CTP and the PGBT-WE. Regarding the CTP, these stations 
were located on IH 20, IH 30, IH 35W, and US 377, as shown in Figure 2-4.  

 
Figure 2-4. TxDOT Permanent Count Stations around the CTP Corridor 
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The monthly averages of ADTs for the count stations are shown in Figure 2-5, and the 
corresponding CAGRs are summarized in Table 2-3. This information is used to calculate 
the seasonality factors. 

 
Figure 2-5. Monthly Average of ADTs at Permanent Count Stations around the CTP Corridor 

Table 2-3. Annual Growth Rates of Monthly ADTs around the CTP Corridor 

Facility 

CAGR 

Jan '14 - 
Jan '15 

Feb '14 - 
Feb '15 

Mar '14 -
Mar '15 

April '14 - 
April '15 

May '14 - 
May '15 

US 377 -1.9% -3.7% 3.6% 5.7% 3.8% 

IH 20 5.4% -0.2% 4.8% 8.7% 8.7% 

IH 30 -12.3% -17.0% -10.6% -13.9% -3.6% 

IH 35 0.4% 0.0% -2.3% - - 

As shown above, IH 30 exhibited negative CAGRs when comparing the first five months 
of 2015 to the same months in 2014. IH 20 generally experienced positive growth during 
these time periods, except for a CAGR of -0.2 percent from February 2014 to February 
2015. US 377 experienced positive growth in March, April, and May 2015 compared to 
the previous year, after experiencing negative growth in the months of January and 
February 2015. The negative growth rates for the first months of 2015 can also be 
attributed to the unusually severe weather conditions in the first quarter of 2015. The 
weekly traffic profiles at these selected stations are illustrated in Figure 2-6.   
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Figure 2-6. Weekly Traffic Profiles at Permanent Count Stations around the CTP Corridor 
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The profiles indicate that traffic volumes are higher on weekdays than on weekends, with 
distinctive AM and PM traffic peaks occurring in opposite directions, which is consistent 
with weekday commuter behavior. Weekend traffic exhibits a uniform profile in both 
directions, with traffic peaks occurring at similar times on Saturdays and Sundays. 

For analyzing traffic characteristics within the PGBT-WE corridor, historical traffic count 
data from permanent count stations on SH 183, IH 30, and IH 20 were used in 
combination with transaction data from the Arkansas Mainlane Gantry (MLG12) and the 
Lower Tarrant Mainlane Gantry (MLG11), as shown in Figure 2-7. 

 
Figure 2-7. Count Stations within the PGBT-WE Corridor 

The monthly averages of ADTs for these locations are shown in Figure 2-8, and the 
corresponding CAGRs for SH 183, MLG11, and MLG12 are summarized in Table 2-4. 
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Figure 2-8. Monthly Average of ADTs at Count Locations within the PGBT-WE Corridor 

Table 2-4. Annual Growth Rates of Monthly ADTs within the PGBT-WE Corridor 

Location 

CAGR 

Jan '14 - 
Jan '15 

Feb '14 - 
Feb '15 

Mar '14 -
Mar '15 

April '14 - 
April '15 

May '14 - 
May '15 

SH 183 5.6% -2.0% 5.0% 7.9% 3.2% 

MLG11 12.9% 5.6% 12.3% 8.5% 9.8% 

MLG12 17.9% 11.2% 16.8% 12.6% 11.5% 

Traffic on SH 183, which is just east of the PGBT-WE interchange, experienced generally 
steady growth in the first five months of 2015 compared to the same period in 2014. Traffic 
at MLG11 experienced growth ranging from 5.6 to 12.9 percent, and MLG12 experienced 
growth ranging from 11.2 to 17.9 percent. The higher growth at MLG12 compared to 
MLG11 could be partially due the ramp-up period of the PGBT-WE.  

As illustrated in Figure 2-9, weekday traffic volumes at selected locations within the 
PGBT-WE corridor are higher than the weekends, with distinctive AM and PM traffic 
peaks occurring in opposite directions, which is consistent with weekday commuter 
behavior. Weekend traffic exhibits a uniform profile in both directions, with traffic peaks 
occurring at similar times on Saturdays and Sundays. The peak-period directionality of 
traffic is most pronounced at MLG12, followed by MLG11. In general, peak periods on toll 
roads are more pronounced than on toll-free roads. The same effect can be observed on 
the weekends, where toll roads experience a lower weekend-to-weekday ratio than toll-
free roads. 
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Figure 2-9. Weekly Traffic Profiles at Selected Locations within the PGBT-WE Corridor 
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2.2.3. Seasonality 

The seasonal variation of traffic volumes around the CTP corridor is illustrated in Figure 
2-10. The average monthly factors range from 0.85 to 1.11. Slightly less traffic, particularly 
commuter traffic, is expected between November and February due to the holidays and 
potential freeze conditions, which have been experienced in north Texas in recent years. 
However, IH 30 shows an increase in traffic in December with a factor of 1.11. The overall 
reduction of traffic in the early summer is also expected due to school closures and 
summer vacations. However, on IH 35W, traffic during the summer months is not less 
than the average for the year. IH 35W is not a typical commuter road and accommodates 
interstate traffic. 

 
Figure 2-10. Seasonal Variation of Daily Traffic Volumes around the CTP Corridor 

The seasonal variations in traffic volumes within the PGBT-WE corridor are shown in 
Figure 2-11. SH 183, IH 30, and IH 20 exhibit similar trends, though the seasonality 
factors on IH 30 are more pronounced, ranging from 0.88 to 1.12. The PGBT-WE not only 
shows a different pattern in general but also varies from segment to segment. Although 
traffic at both MLG11 and MLG12 decreases throughout the summer, the traffic patterns 
at these two locations diverge widely from September to December. In November 2014, 
MLG11 exhibited its highest seasonality factor (1.15) while MLG12 exhibited its lowest 
(0.74). This is an indication of different users along these two segments of the PGBT-WE.  

A general conclusion that can be reached by looking at these small samples of seasonal 
traffic variation is that traffic on non-tolled facilities in the north Texas region varies 
between +/- 10 percent of AADT throughout the year and typically stays within +/- 5 
percent.  
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Figure 2-11. Seasonal Variation of Daily Traffic Volume within the PGBT-WE Corridor 

2.2.4. Revenue Days 

Revenue days are used to convert weekday traffic volumes and revenue to annual 
volumes. The number of revenue days is determined by the ratio of weekend-to-weekday 
traffic over an annual period. The average 2014–2015 ADTs, weekend-to-weekday ratios, 
and revenue days for selected facilities within the CTP and PGBT-WE corridors are 
presented in Table 2-5. The facilities with the highest number of revenue days are IH 35W 
(350 days) within the CTP corridor and IH 30 (355 days) within the PGBT-WE corridor. 

These results are for informational purposes only, as the revenue day values used for this 
T&R study are calculated from the actual transaction data on the CTP and PGBT-WE. 

Table 2-5. Weekday and Weekend Traffic Volumes for Selected Project Locations 

Project Location 
ADT Weekend-

Weekday Ratio 
Revenue 

Days Weekday Weekend 

CTP 

IH 30 134,517 97,190 72% 333 

IH 20 97,833 77,413 79% 341 

IH 35W 134,284 117,171 87% 350 

US 377 22,473 18,728 83% 346 

MLG1 24,974 15,551 62% 322 

MLG2 13,235 9,314 70% 331 

MLG3 7,300 5,893 81% 343 

PGBT-WE 

SH 183 135,234 107,248 79% 341 

IH 30 126,936 116,304 92% 355 

IH 20 159,938 143,166 90% 353 

MLG11 58,341 39,354 67% 328 

MLG12 41,502 27,668 67% 327 
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2.3. Project Performance 

The following section summarizes the performance of the CTP and PGBT-WE in 2014 
and 2015. The toll transaction data for each gantry was provided by NTTA. Figure 2-12 
illustrates the CTP gantry locations. 

 
Figure 2-12. CTP Gantry Locations 



2. Existing Information 

 Special Projects System 

 Comprehensive Traffic and Revenue Update  2-17 

 FINAL REPORT 

The number of monthly transactions at the CTP mainlane gantries is shown in Table 2-6. 
From January to December 2015, total transactions grew by 45.7, 35.6, and 36.6 percent 
at Gantries 1, 2, and 3, respectively. The transactions from May 2014 to December 2015 
are illustrated in Figure 2-13. The observed drop across all mainlane gantries in February 
can be attributed to bad weather conditions, as well as the shorter length of that month.  

Table 2-6. Monthly Toll Transactions at CTP Mainlane Gantries in 2015 

 

 
Figure 2-13. Monthly Toll Transactions at CTP Mainlane Gantries from May 2014 to December 2015 

The PGBT-WE gantry locations are shown in Figure 2-14. Table 2-7 presents the monthly 
transactions at the mainlane gantries in 2015. Similar to the CTP, transactions on the 
PGBT-WE experienced healthy growth in 2015, with MLG11 and MLG12 exhibiting 
growth of 20 and 17 percent, respectively. Transactions for the years 2014 and 2015 are 
illustrated in Figure 2-15.  

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

MLG1 535,295 481,874 590,009 645,662 693,822 711,880 724,848 730,642 738,637 783,273 719,610 779,949

MLG2 302,463 274,590 341,246 358,756 374,515 382,787 391,297 390,745 395,224 416,480 384,972 410,028

MLG3 168,968 152,891 192,903 203,003 213,587 222,383 231,188 225,111 224,297 232,436 220,517 230,797

Transactions - 2015
Gantry
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Figure 2-14. PGBT-WE Gantry Locations 
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Table 2-7. Monthly Toll Transactions at PGBT-WE Mainlane Gantries in 2015 

 

 
Figure 2-15. Monthly Toll Transactions at PGBT-WE Mainlane Gantries from January 2014 to December 

2015 

2.4. Active Toll Tag Trends 

Data regarding the number of active Toll Tags in January 2013, January 2014, September 
2014, and December 2015 were obtained from NTTA and analyzed by ZIP code for the 
12 counties in the DFWMPA. Table 2-8 provides a county-level summary of the number 
of active Toll Tags during these periods, along with the corresponding growth rates. The 
“Other” category includes Toll Tags that were reported to be associated with a ZIP code 
outside the 12-county DFWMPA.  

Most counties experienced high growth in active Toll Tags between January 2014 and 
September 2014, ranging from 4.4 percent in Dallas and Collin Counties to 86.8 percent 
in Johnson County. In general, growth rates during this period were higher than the 
previous period (January 2013 to January 2014), while the most recent period 
(September 2014 to December 2015) exhibited the highest growth rates, with the overall 
number of active Toll Tags growing by 19.4 percent. These trends can be attributed 
primarily to the opening and continuing ramp-up of the CTP. These trends also indicate 
a continuous increase in public acceptance of the technology and toll facilities within the 
region. 

 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

MLG11 1,747,040 1,545,915 1,916,052 1,980,964 2,029,014 2,091,177 2,115,818 2,082,441 2,111,161 2,206,160 2,032,520 2,103,227

MLG12 1,194,849 1,067,413 1,304,061 1,337,640 1,366,102 1,406,328 1,428,813 1,392,716 1,365,751 1,437,228 1,314,845 1,405,043

Transactions - 2015
Gantry
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Table 2-8. Active Toll Tag Trends in 2013, 2014, and 2015 

County 

Active Toll Tags  Growth 

January 
'13 

January 
'14 

September 
'14 

December 
'15 

Jan '13 - 
Jan '14 

Jan '14 - 
Sept '14 

Sept '14 
- Dec '15 

Dallas 901,174 977,342 1,019,959 1,174,474 8.5% 4.4% 15.1% 

Collin 591,741 615,385 642,751 694,135 4.0% 4.4% 8.0% 

Denton 373,722 399,798 427,866 483,780 7.0% 7.0% 13.1% 

Rockwall 40,916 44,612 48,191 54,929 9.0% 8.0% 14.0% 

Ellis 26,021 29,008 33,467 43,981 11.5% 15.4% 31.4% 

Kaufman 20,353 23,048 26,293 34,515 13.2% 14.1% 31.3% 

Hunt 14,513 16,911 19,390 24,834 16.5% 14.7% 28.1% 

Tarrant 314,835 375,330 453,037 610,760 19.2% 20.7% 34.8% 

Parker 11,050 13,308 18,029 31,391 20.4% 35.5% 74.1% 

Johnson 15,780 19,562 36,542 59,116 24.0% 86.8% 61.8% 

Wise 5,076 5,828 7,150 11,799 14.8% 22.7% 65.0% 

Hood 3,768 4,360 5,861 10,468 15.7% 34.4% 78.6% 

Other 172,421 512,612 572,645 719,363 197.3% 11.7% 25.6% 

Total 2,491,369 3,037,106 3,311,180 3,953,545 21.91% 9.02% 19.40% 

Figure 2-16, Figure 2-17, and Figure 2-18 illustrate the number of the active Toll Tags in 
the DFW area by ZIP code for years 2013, 2014 and 2015, respectively. The 
corresponding percent change in active Toll Tags is illustrated in Figure 2-19, Figure 2-20, 
and Figure 2-21. 
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Figure 2-16. Active Toll Tags by Zip Code – 2013  
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Figure 2-17. Active Toll Tags by Zip Code – 2014  
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Figure 2-18. Active Toll Tags by Zip Code – 2015  
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Figure 2-19. Percent Change of Active Toll Tags by Zip Code from January 2013 to January 2014 
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Figure 2-20. Percent Change of Active Toll Tags by Zip Code from January 2014 to September 2014 
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Figure 2-21. Percent Change of Active Toll Tags by Zip Code from September 2014 to December 2015
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2.5. ADT Field Data Collection 

For the previous T&R studies of the CTP and PGBT-WE, C&M collected ADT counts in 
2014. Figure 2-22 and Figure 2-23 presents the ADT count location maps for the CTP 
and PGBT-WE, respectively.  

 
Figure 2-22. C&M’s 2014 ADT Count Locations and IDs within the CTP Corridor
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Figure 2-23. C&M’s 2014 ADT Count Locations and IDs within the PGBT-WE Corridor   
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For the purposes of this T&R update, C&M collected hourly traffic counts using the FHWA 
vehicle classification scheme in December 2015. Figure 2-24 and Figure 2-25 present the 
count location maps for the CTP and PGBT-WE, respectively.  

  
Figure 2-24. C&M’s 2015 ADT Count Locations for the CTP
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Figure 2-25. C&M’s 2015 ADT Count Locations for the PGBT-WE 

The collected traffic data includes two-day counts and seven-day counts.  
The maximum ADT within the CTP corridor is 90,627 vehicles per day (vpd), recorded at 
Station 99006 on IH 30 between Jenning Avenue and Main Street. The maximum ADT 
within the PGBT-WE corridor is 93,154 vpd, recorded at Station 9904 on IH 20 westbound 
between the on-ramp from SH 161 and the off-ramp to Great Southwest Parkway.  

Table 2-9 and Table 2-10 show the 2015 ADTs and truck percentages collected within 
the CTP and PGBT-WE corridors, respectively.
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Table 2-9. Traffic Count Stations with 2015 ADT and Truck Percentages within the CTP Corridor 

Code Location South/West Boundary North/East Boundary ADT Truck % 

101 Vickery Blvd Ridglea Ln Bryant Irvin Rd 12,743 8.2% 

103 South Hulen St Bellaire Dr Oak Park Ln 27,925 13.1% 

107 IH 35W FR Morningside Dr E Robert St 5,215 10.4% 

108 IH 35W Morningside Dr E Robert St 86,405 5.0% 

109 IH 35W Morningside Dr E Robert St 84,293 5.0% 

110 IH 35W FR Morningside Dr E Robert St 4,587 6.3% 

206 McCart Ave Walton Ave Southgate Dr 33,816 7.4% 

305 Crowley Rd Sycamore School Rd Country Manor Rd 27,426 5.8% 

306 IH 35W FR Sycamore School Rd Georgian Rd 11,867 6.6% 

307 IH 35W Sycamore School Rd Georgian Rd 66,932 5.0% 

308 IH 35W Sycamore School Rd Georgian Rd 72,986 5.0% 

401 Winscott Plover Rd FM 2331 FM 1187 3,466 15.1% 

502 Old Granbury (FM 1902) CTP FM 1019 4,563 21.4% 

701 Vickery Blvd Hulen St Sherrill St 12,939 7.5% 

703 Altamesa Blvd Hulen St Kingwood Dr 11,689 10.9% 

706 FM 1187 Hulen St Crystal Ln 13,983 29.7% 

709 IH 20 FR South Dr West Lake Dr 2,825 2.6% 

710 IH 20 South Dr IH 20 Off-Ramp 76,081 5.0% 

711 IH 20 IH 20 On-Ramp South Dr 73,264 5.0% 

712 IH 20 FR Harlan Ave South Dr 2,825 2.6% 

99005 IH 30 S Main St Jenning Ave 74,545 5.0% 

99006 IH 30 Jenning Ave S Main St 90,627 5.0% 

99901 
Ramp (Direct-Connector) Northbound 
CTP to Eastbound IH 20 

CTP IH 20 2,793 5.5% 

99902 
Ramp (Direct-Connector) Westbound 
IH 20 to Southbound CTP 

CTP IH 20 2,747 11.2% 
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Table 2-10. Traffic Count Stations with 2015 ADT and Truck Percentages within the PGBT-WE Corridor 

 

The weekly traffic profiles for a subset of the CTP and PGBT-WE count locations are 
shown in Figure 2-26 and Figure 2-27. Seven-day counts were used to differentiate 
weekday and weekend traffic patterns. Consistent with the previously collected traffic 
counts, these profiles show distinctive morning and evening peaks in each direction 
during weekdays, indicating commuter traffic. Overall, weekend traffic is lower than 
weekday traffic.  

Code Location South/West Boundary North/East Boundary ADT Truck %

1002 SH 161 Frontage Road NB Rochelle Rd Northgate Dr 3,409 4.4%

1005 SH 161 Frontage Road NB Rochelle Rd Northgate Dr 1,413 7.9%

1006 Valley View Ln W Airport Freeway W Rochelle Rd 10,801 8.1%

2001 Loop 12 NB Mainlanes NB On-Ramp from Singleton Blvd NB Off-Ramp to Shady Grove Rd 67,511 5.0%

2002 Loop 12 NB Mainlanes NB On-Ramp from Singleton Blvd NB Off-Ramp to Shady Grove Rd 71,794 5.0%

2003 MacArthur Blvd Tom Landry Hwy, IH 30 Frontage Road Hunter Ferrell Rd 13,601 9.2%

3003 Belt Line Rd (FM 1382) E Pioneer Pkwy Victoria Dr 23,088 8.0%

3005 SH 161 NB Frontage Road Warrior Trl E Arkansas Ln 10,878 6.8%

3008 SH 161 SB Frontage Road E Arkansas Ln Warrior Trl 10,843 5.2%

3010 NB SH 360 FR Red Hawk Dr Alouette Dr 5,487 5.9%

3011 SH 360 NB Mainlanes NB On-Ramp from Mayfield Rd NB Off-Ramp to Arkansas Ln 81,185 5.0%

3012 SH 360 SB Mainlanes SB On-Ramp from Arkansas Ln SB Off-Ramp to Mayfield Rd 81,317 5.0%

3013 SH 360 SB Frontage Road Sunflower Dr Timberview Ln 4,115 3.8%

9001 Off-Ramp SH 161 NB to SH 183 Exiting from SH 161 NB Entering SH 183 EB 5,671 5.5%

9002 Off-Ramp SH 161 NB to SH 183 Exiting from SH 161 NB Entering SH 183 WB 7,151 15.0%

9003 Off-Ramp SH 183 EB to SH 161 SB Exiting SH 183 EB Entering SH 161 SB 6,025 10.0%

9004 Off-Ramp SH 183 WB to SH 161 SB Exiting SH 183 WB Entering SH 161 SB 5,540 17.2%

9005 Off-Ramp SH 161 NB to IH 30 Exiting from SH 161 NB Entering IH 30 EB 3,716 19.2%

9006 Off-Ramp SH 161 NB to IH 30 Exiting from SH 161 NB Entering IH 30 WB 2,889 10.2%

9007 Off-Ramp IH 30 EB to SH 161 SB Exiting IH 30 EB Entering SH 161 SB 2,297 9.7%

9008 Off-Ramp IH 30 WB to SH 161 SB Exiting IH 30 WB Entering SH 161 SB 3,377 25.0%

9009 Off-Ramp SH 161 SB to IH 30 Exiting from SH 161 SB Entering IH 30 EB 3,496 20.0%

9010 Off-Ramp SH 161 SB to IH 30 Exiting from SH 161 SB Entering IH 30 WB 12,485 5.8%

9011 Off-Ramp IH 30 EB to SH 161 NB Exiting IH 30 EB Entering SH 161 NB 12,733 12.8%

9012 Off-Ramp IH 30 WB to SH 161 NB Exiting IH 30 WB Entering SH 161 NB 2,685 17.8%

9013 Off-Ramp SH 161 SB to IH 20 WB Exiting SH 161 SB Entering IH 20 WB 12,625 4.7%

9014 Off-Ramp SH 161 SB to IH 20 EB Exiting SH 161 SB Entering IH 20 EB 10,025 9.2%

9015 Off-Ramp IH 20 WB to SH 161 NB Exiting IH 20 WB Entering SH 161 NB 12,375 16.4%

9016 Off-Ramp IH 20 EB to SH 161 NB Exiting IH 20 EB Entering SH 161 NB 8,576 19.5%

9901 IH 30 Mainlane (Tom Landry Hwy) West of Great SouthWest Pkwy WB Off-Ramp to Six Flags Dr 69,261 5.0%

9902 IH 30 Mainlane  (Tom Landry Hwy) EB On-Ramp from Six Flags Dr West of Great SouthWest Pkwy 64,414 5.0%

9903 IH 20 Frontage Road WB On-Ramp from SH 161 FR WB Off-Ramp to Great SouthWest Pkwy 3,291 2.4%

9904 IH 20 Mainlane (Tom Landry Hwy) WB On-Ramp from SH 161 (PGBT-WE) WB Off-Ramp to Great SouthWest Pkwy 93,154 5.0%

9905 IH 20 Mainlane (Tom Landry Hwy) EB On-Ramp from Great SouthWest Pkwy EB Off-Ramp to SH 161 (PGBT-WE) 85,120 5.0%

9906 IH 20 Frontage Road Greg L Hunter Ln Matthew Rd 6,087 5.0%

9907 SH 183 Frontage Road Irving Mall Access Road Cheyenne St 5,718 2.4%

9908 SH 183 Mainlane WB On-Ramp from SH 365 (Irving Blvd) WB Off-Ramp to SH 161 (PGBT-WE) 83,443 5.0%

9909 SH 183 Mainlane EB On-Ramp from SH 161 (PGBT-WE) EB Off-Ramp to SH 365 (Irving Blvd) 82,298 5.0%

9910 SH 183 Frontage Road Estrada Pkwy Aubrey Hawkins Ln 5,988 4.6%
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Figure 2-26. Weekly 2015 Traffic Profiles for Selected Locations around the CTP 
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Figure 2-27. Weekly 2015 Traffic Profiles for Selected Locations around the PGBT-WE 
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The 2015 traffic counts were analyzed by time of day and by weekend-versus-weekday 
patterns, as presented in Table 2-11 for selected locations. Weekday traffic is consistently 
higher than weekend traffic.  

Table 2-11. 2015 Weekend and Weekday Traffic at Selected Locations 

Project Location 
ADT Weekend-

Weekday 
Ratio Weekday Weekend 

CTP 

IH 35W between Morningside Dr and E Robert St 862,073 278,031 32% 

IH 35W between Sycamore School Rd and Georgian Rd 626,212 269,497 43% 

IH 20 between South Dr and Exit Ramp 769,933 242,558 32% 

IH 30 between Jenning Ave and S Main St 809,066 235,162 29% 

PGBT-WE 

SH 360 between Mayfield Rd and Arkansas Ln 716,858 298,425 42% 

IH 30 between Six Flags Dr and Great Southwest Pkwy 551,413 219,334 40% 

IH 20 between Great Southwest Pkwy and SH 161 794,664 224,470 28% 

SH 183 Mainlane between Esters Rd and Belt Line Rd 679,403 266,315 39% 

2.6. Speed Monitoring 

C&M conducted a travel time study to evaluate the quality of traffic movement along the 
CTP and PGBT-WE corridors. C&M’s data streaming program, utilizing the Google Maps 
Application Programming Interface (API), gathers the travel time of predefined road 
segments every 15 minutes from online sources. An analysis of traffic congestion was 
performed over two full-day periods by collecting travel times for selected segments within 
the CTP and PGBT-WE corridors. For each segment, the average speed was calculated 
during a selected 15-minute interval for each time period (AM and PM) in northbound and 
southbound directions. Figure 2-28 through Figure 2-39 provide a color-coded 
representation of the average speed for selected segments. The green areas represents 
travel speeds greater than or equal to 95 percent of free-flow speed (FFS). The red areas 
indicate locations where the travel speed drops below 50 percent of FFS. 

Regarding the CTP corridor, during the AM and PM peak periods, heavy congestion is 
observed on northbound and southbound IH 35W between US 174 and IH 30. Congestion 
is greater on US 174 and the Great Southwest Parkway behind major signals, which 
causes a decrease in average vehicle speed. The CTP also exhibits congestion 
southbound approaching US 67 and northbound around the IH 20 and IH 30 
interchanges.  

Regarding the PGBT-WE corridor, during the AM peak period, congestion on SH 360 is 
high between IH 20 and Trinity Boulevard, though the majority of congestion is located 
between SH 183 and Abram Street during the PM peak period. Also, heavy congestion 
can be seen during the AM and PM peak periods on the PGBT-WE between Mayfield 
Road and Airport Freeway.



2. Existing Information 

 

 Special Projects System 

 Comprehensive Traffic and Revenue Update  2-36 

 FINAL REPORT 

 
Figure 2-28. Congestion Heat Map for IH 35W Northbound – AM Peak 

 
Figure 2-29. Congestion Heat Map for IH 35W Southbound – PM Peak
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Figure 2-30. Congestion Heat Map for US 174 Northbound – AM Peak 

 
Figure 2-31. Congestion Heat Map for US 174 Southbound – PM Peak 
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Figure 2-32. Congestion Heat Map for CTP Northbound – AM Peak 

 
Figure 2-33. Congestion Heat Map for CTP Southbound – PM Peak 
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Figure 2-34. Congestion Heat Map for Great Southwest Pkwy Northbound – AM Peak 

 
Figure 2-35. Congestion Heat Map for Great Southwest Pkwy Southbound – PM Peak
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Figure 2-36. Congestion Heat Map for SH 360 Northbound – AM Peak 

 
Figure 2-37. Congestion Heat Map for SH 360 Southbound – PM Peak 
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Figure 2-38. Congestion Heat Map for PGBT-WE Northbound – AM Peak 

 
Figure 2-39. Congestion Heat Map for PGBT-WE Southbound – PM Peak  
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2.7. DRAFT NCTCOG Mobility 2040 

This section presents information regarding the planned roadway and transit 
improvements as they are shown in NCTCOG’s latest Metropolitan Transportation Plan 
(MTP): Mobility 2040. The following figures illustrate how the transportation infrastructure 
of the DFWMPA is currently planned to develop in the years to come. 

Figure 2-40 illustrates the existing and recommended tolled managed lanes and toll roads 
within the DFWMPA. New tollways are expected to be constructed by local toll authorities, 
regional mobility authorities, and TxDOT.  

 
Source: NCTCOG: Draft MTP-Mobility 2040 

Figure 2-40. Mobility 2040 Tolled Facilities   
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According to Mobility 2040, the amount required to improve, expand, manage, and add 
new capacity for the region’s mobility is $43.4 billion. Figure 2-41 displays the funded 
roadway recommendations, including freeways, tollways, manages lane, frontage roads, 
and major arterials.   

 
Source: NCTCOG: Draft MTP-Mobility 2040 

Figure 2-41. Mobility 2040 Roadway Recommendations 
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Figure 2-42 illustrates the major roadway recommendations in the Mobility 2040 report. 
The total estimated cost to implement these freeways, tollways, and managed lane 
improvements is $36.1 billion.  

 
Source: NCTCOG: Draft MTP-Mobility 2040 

Figure 2-42. Mobility 2040 Major Roadway Recommendations  
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Figure 2-43 illustrates the regionally significant arterials that are currently funded for 
improvement or are anticipated to be funded within the time frame of Mobility 2040.  

 
Source: NCTCOG: Draft MTP-Mobility 2040 

Figure 2-43. Mobility 2040 Funded Major Arterial Improvements  

 

 

 

1 NCTCOG (n.d.). Average Weekday Counts at TxDOT Automatic Traffic Recorder (ATR) Stations. 
Retrieved February 2016 from http://www.nctcog.org/trans/data/gasprices 
/Gasoline_Initial.asp?id_measure=9  

2 Federal Highway Administration (2016, January). Office of Highway Policy Information. State Statistical 
Abstracts. Retrieved from http://www.fhwa.dot.gov/policyinformation/ 
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3.  Socioeconomic Review 

This chapter presents a review of historical, current, and projected socioeconomic data 
within the study area and provides an update to the previous modeling assumptions by 
C&M for both the CTP and PGBT-WE. This review focused on socioeconomic variables 
that play an important role in travel demand modeling, namely population, employment, 
and median household income.  

The previous T&R reports by C&M for the CTP and PGBT-WE utilized NCTCOG’s 
Mobility 2035 (MOB35) demographic forecasts, which were approved in February 2011. 
In June 2015, the NCTCOG Executive Board approved the Mobility 2040 (MOB40) 
demographic forecasts, which will be used in the new 2040 Metropolitan Transportation 
Plan (MTP) in 2016.  

For the present study, C&M obtained socioeconomic data from the following sources: 

 U.S. Census Bureau (Census) 

 Bureau of Labor Statistics (BLS) 

 Bureau of Economic Analysis (BEA) 

 Office of the State Demographer (OSD) 

 NCTCOG MOB35 demographic data for the years 2014, 2018, 2028, and 2035 

 NCTCOG MOB40 demographic data for the years 2010 (for model validation), 
2017, 2027, 2037, and 2040 

 Moody’s Analytics (Moody’s) 

 Woods and Poole Economics (W&P) 

These datasets allowed C&M to 1) evaluate historical patterns in the study area; 2) 
evaluate the differences between the MOB35 and MOB40 demographic forecasts as they 
relate to the SPS facilities and the surrounding region; 3) evaluate NCTCOG’s forecasts 
and growth rates against other available sources; and 4) generate updated trip tables 
corresponding to the MOB40 demographic updates, to be utilized in the travel demand 
modeling tasks. Figure 3-1 illustrates the study area considered for the socioeconomic 
review.  
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Figure 3-1. Study Area and Project Locations 

The following section summarizes historical socioeconomic data within the study area 
and surrounding region, which can assist in evaluating future forecasted growth 
scenarios. 

3.1. Historical Socioeconomic Data 

3.1.1. Statewide Population Trends 

This section provides a brief review of the observed population growth trends in the state 
of Texas based on information processed and presented by the OSD.1 

The population growth in Texas has accelerated over the last several decades, growing 
faster than what would be expected by a linear projection, as illustrated in Figure 3-2. The 
solid red, orange, and yellow lines present 1950–1970, 1970–1990, and 1990–2000 
trends, respectively. The dashed lines illustrate projections beyond each of these time 
periods if the growth rate had remained steady. For example, if the observed trends 
between 1950 and 1970 (solid red line) would have continued until 2010 (dashed red 
line), the population of the state would have been around 16 million, whereas the actual 
population passed the 25 million mark in 2010 (solid yellow line).   
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Figure 3-2. Historical Population Growth in the State of Texas 

Most of the observed growth has been in the DFW, Austin, and Houston regions, and has 
been heavily concentrated along the IH 35 corridor. Net migration has been a significant 
factor in the population change in major metro areas between 2010 and 2013. As shown 
in Figure 3-3, the migration rate during this period was between 12.1 and 50.0 percent in 
Dallas and Tarrant Counties, between 60.1 and 70.0 percent in Collin and Denton 
Counties, and between 70.1 and 99.0 percent in Rockwall County.  

 

Figure 3-3. Share of Net Migration in Population Growth: 2010–2013 

Source: OSD 

Source: OSD 
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This population growth has also resulted in an increase in commute times. Figure 3-4 
shows the percentage of the Texas population with commute times longer than 25 
minutes, based on 2012 data. It can be seen that the three corners of the migration 
“triangle” are the most affected by longer commute times. 

 

Figure 3-4. Percent of Population with Commute Times Greater than 25 Minutes in 2012 

Finally, OSD’s population forecasts by race indicate that the Hispanic race is the major 
contributor to population growth in Texas, as illustrated in Figure 3-5.  

  

Figure 3-5. Population Forecasts by Race 

Source: OSD 

Source: OSD;   Note: “NH” = Non-Hispanic 
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3.1.2. Regional Population Trends 

Historical population data from 1990 to 2014 were obtained from U.S. Census Population 
Estimates and American Community Survey (ACS) 1-Year Estimates. These data, along 
with corresponding compound annual growth rates (CAGR), are presented in Table 3-1 
and illustrated in Figure 3-6 for Dallas, Johnson, and Tarrant Counties, the DFWMPA (as 
defined by NCTCOG), the State of Texas, and the United States overall. Dallas, Johnson, 
and Tarrant Counties were analyzed separately from the DFWMPA due to their unique 
relevance to the SPS, as the PGBT-WE is located within Dallas County and the CTP is 
located within Tarrant and Johnson Counties. 

The DFWMPA has exhibited the most growth compared to the state of Texas and the 
nation. Within the DFWMPA, Johnson County exhibited the most growth until being 
surpassed by Tarrant County in 2011. Dallas County has exhibited the slowest growth 
within the DFWMPA, though its growth rate is currently higher than the United States 
overall.   

 

Figure 3-6. Historical Population (Indexed to 1990) by Region 

As shown in Table 3-1, the state of Texas exhibited a population CAGR of 1.9 percent 
between 1990 and 2014, which is almost twice as much as the nation during the same 
time period. Meanwhile, the DFWMPA has experienced a population increase at rates 
higher than the growth observed in the state overall, with a CAGR of 2.3 percent between 
1990 and 2014. Similar trends can be observed in the intermediate years. 

Note: 1990-2010 data source: U.S. Census Population Estimates; 2011-2014 data source: ACS 1-Year Estimates 
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Table 3-1. Historical Population Trends and Growth Rates by Region 

Region 1990 2000 2010 2011 2012 2013 2014 
1990-2014 

CAGR 

Dallas County     1,852,691      2,216,808      2,368,139      2,416,014      2,453,843      2,480,331      2,518,638  
1.3% 

CAGR   1.8% 0.7% 2.0% 1.6% 1.1% 1.5% 

Johnson County          97,165         126,622         150,934          152,734          153,441          154,707          157,456  
2.0% 

CAGR   2.7% 1.8% 1.2% 0.5% 0.8% 1.8% 

Tarrant County     1,170,103      1,449,290      1,809,034      1,849,815      1,880,153      1,911,541      1,945,360  
2.1% 

CAGR   2.2% 2.2% 2.3% 1.6% 1.7% 1.8% 

DFWMPA     4,013,418      5,197,714      6,417,724      6,518,246      6,639,052      6,803,836      6,945,428  
2.3% 

CAGR   2.6% 2.1% 1.6% 1.9% 2.5% 2.1% 

Texas   16,986,335    20,851,028    25,145,561    25,674,681    26,059,203    26,448,193    26,956,958  
1.9% 

CAGR   2.1% 1.9% 2.1% 1.5% 1.5% 1.9% 

USA 248,790,925  281,424,600  308,745,538  311,591,919  313,914,040  316,128,839  318,857,056  
1.0% 

CAGR   1.2% 0.9% 0.9% 0.7% 0.7% 0.9% 

Note: 1990-2010 data source: U.S. Census Population Estimates; 2011-2014 data source: ACS 1-Year Estimates  
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3.1.3. Regional Employment Trends 

Historical employment data from 1990 to 2014 were obtained from the BLS. These data 
and corresponding growth rates are presented in Table 3-2 and illustrated in Figure 3-7 
for Dallas, Johnson, and Tarrant Counties, the DFWMPA, the state of Texas, and the 
United States overall. 

The effects of the Great Recession can be seen, as all of the analyzed regions exhibited 
negative employment growth between 2008 and 2009. Dallas County exhibited the worst 
employment growth from 2000 to 2010, with a CAGR of -0.4 percent during that time 
period. However, employment in this region has improved in recent years, as Dallas 
County exhibited the highest CAGR (3.5 percent) from 2013 to 2014. Unlike the 
population trends discussed earlier, DFWMPA employment has grown at roughly the 
same rate as Texas overall, though its growth rate increased in recent years compared 
to the state. Johnson County exhibited the highest growth from 1990 to 2000 but has 
exhibited the lowest growth rate in the DFWMPA in recent years. 

Table 3-2 also presents unemployment rate trends from 2000 to 2014. Again the effects 
of the Great Recession can be seen, as unemployment rates were highest across all 
regions in 2010. The economy has since recovered, and the unemployment rate has 
decreased consistently since 2010. 

 

Figure 3-7. Historical Employment (Indexed to 1990) by Region 

 

 

Source: BLS 
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Table 3-2. Historical Employment Trends and Growth Rates by Region 

Region 
Employment (in thousands) Unemployment Rate (%) 

1990 2000 2010 2011 2012 2013 2014 2010 2011 2012 2013 2014 

Dallas County 1,030 1,145 1,096 1,110 1,134 1,162 1,202 8.8% 8.6% 7.6% 6.8% 5.8% 

CAGR   1.1% -0.4% 1.3% 2.2% 2.4% 3.5%           

Johnson County 48 64 66 67 68 70 71 9.0% 8.2% 7.2% 6.5% 5.5% 

CAGR   3.0% 0.3% 2.0% 1.8% 2.1% 2.2%           

Tarrant County 641 766 850 878 902 928 949 8.4% 8.0% 7.0% 6.3% 5.4% 

CAGR   1.8% 1.0% 3.3% 2.8% 2.9% 2.3%           

DFWMPA 2,214 2,776 3,043 3,113 3,191 3,285 3,387 8.3% 8.0% 7.1% 6.4% 5.4% 

CAGR   2.3% 0.9% 2.3% 2.5% 3.0% 3.1%           

Texas 8,073 9,912 11,290 11,540 11,847 12,126 12,445 8.0% 7.7% 6.6% 6.0% 5.0% 

CAGR   2.1% 1.3% 2.2% 2.7% 2.4% 2.6%           

USA 118,810 136,531 139,179 139,520 142,270 144,275 146,401 9.4% 9.0% 8.2% 7.3% 6.2% 

CAGR   1.4% 0.2% 0.2% 2.0% 1.4% 1.5%           

Source: BLS 
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3.1.4. Regional Median Household Income Trends 

Historical median household income trends were obtained from the ACS. The historical 
income trends for the DFWMPA counties, the state of Texas, and the United States are 
shown in Table 3-3.  

Table 3-3. Historical Income (2015$) Trends and Growth Rates by Region 

 

Note: Median income values for 1989 were taken from the Census summary tables. Median income values for 2000 and later were taken 
from ACS 1-Year data when available, and ACS 3-Year or ACS 5-Year data when ACS 1-Year data was not available. 

Region 1989 2000 2010 2011 2012 2013 2014

Collin County $88,082 $100,910 $83,906 $86,769 $84,108 $81,782 $86,258

CAGR 1.2% -1.8% 3.4% -3.1% -2.8% 5.5%

Dallas County $60,492 $61,718 $51,003 $49,934 $48,896 $48,709 $50,203

CAGR 0.2% -1.9% -2.1% -2.1% -0.4% 3.1%

Denton County $70,654 $82,933 $73,895 $73,482 $73,449 $76,390 $74,384

CAGR 1.5% -1.1% -0.6% 0.0% 4.0% -2.6%

Ellis County $58,479 $71,727 $66,380 $64,845 $62,652 $62,077 $62,055

CAGR 1.9% -0.8% -2.3% -3.4% -0.9% 0.0%

Hood County $60,534 $62,208 $57,981 $53,961 $53,221 $55,202 $54,535

CAGR 0.2% -0.7% -6.9% -1.4% 3.7% -1.2%

Hunt County $48,457 $52,356 $43,774 $53,043 $43,805 $45,136 $42,145

CAGR 0.7% -1.8% 21.2% -17.4% 3.0% -6.6%

Johnson County $58,591 $63,566 $56,897 $57,677 $59,510 $57,310 $55,880

CAGR 0.7% -1.1% 1.4% 3.2% -3.7% -2.5%

Kaufman County $52,214 $63,797 $62,900 $64,928 $56,052 $66,485 $56,240

CAGR 1.8% -0.1% 3.2% -13.7% 18.6% -15.4%

Parker County $58,553 $64,814 $59,550 $73,548 $66,733 $61,590 $69,057

CAGR 0.9% -0.8% 23.5% -9.3% -7.7% 12.1%

Rockwall County $81,186 $92,831 $87,301 $86,584 $85,178 $94,803 $80,611

CAGR 1.2% -0.6% -0.8% -1.6% 11.3% -15.0%

Tarrant County $61,889 $65,786 $57,017 $55,698 $57,930 $57,964 $58,246

CAGR 0.6% -1.4% -2.3% 4.0% 0.1% 0.5%

Wise County $49,544 $59,737 $59,496 $60,077 $55,395 $56,835 $56,481

CAGR 1.7% 0.0% 1.0% -7.8% 2.6% -0.6%

Texas $51,709 $56,879 $52,913 $52,114 $52,451 $52,676 $53,169

CAGR 0.9% -0.7% -1.5% 0.6% 0.4% 0.9%

USA $57,527 $59,824 $54,471 $53,285 $53,103 $53,232 $53,793

CAGR 0.4% -0.9% -2.2% -0.3% 0.2% 1.1%
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The median household income in Collin County has continuously been the highest in the 
North Central Texas region. The median household income in Tarrant County has 
exhibited positive growth since 2011, and Dallas County has increased since 2013 after 
a period of declining rates. Johnson County, however, has exhibited negative growth in 
recent years, with a 2014 CAGR of -2.5 percent. All counties exhibited median household 
incomes above the state and national levels in 2014, except for Dallas and Hunt Counties. 

The next section discusses NCTCOG’s demographic forecasting process and 
summarizes the MOB35 and MOB40 demographic forecasts at the regional level. 

3.2. NCTCOG Demographic Forecasting 

3.2.1. Overview 

The NCTCOG demographic forecasting process flowchart is shown in Figure 3-8. It is 
important to note that the regional control totals are provided to NCTCOG by an 
independent consultant; NCTCOG then performs the modeling tasks required to 
disaggregate the data into the different areas of the region and, finally, into the small-area 
geography of traffic survey zones (TSZ).  

 
Source: NCTCOG2  

Figure 3-8. NCTCOG Demographic Forecasting Process Flow Chart 
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As mentioned in Figure 3-8, NCTCOG utilized the Gravity Land Use Model (GLUM) 
software for their district forecasts. GLUM was developed at UT Austin3 under a grant 
from TxDOT. This application runs in MATLAB and was developed based on the 
assumptions of Dr. Putman’s Disaggregated Residential Allocation Model/Employment 
Allocation Model (DRAM/EMPAL). The UPlan platform used for the small-area forecasts 
is a rule-based urban growth model developed at UC Davis.4  

The large-area demographic forecasting geographies are illustrated in Figure 3-9. This 
zone structure covers the 12-county DFWMPA, and it is utilized for the initial distribution 
of population and employment in the region. In the MOB40 demographic forecasting 
process, this district structure was created such that it follows city boundaries where 
possible. The demographic forecasts for Hill County, which is not in the DFWMPA but is 
included in NCTCOG’s travel demand model (TDM), were performed separately.  

 
Figure 3-9. NCTCOG Large-Area Demographic Forecasting District Structure 
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3.2.2. MOB35 and MOB40 Regional Comparison 

NCTCOG’s demographic forecasts are revisited every five years, with corrections made 
as needed based on the supporting data available at that time. Three major elements 
differentiate the MOB35 and MOB40 forecasts:  

1) MOB40 was validated against 2010 Decennial Census data, whereas MOB35 was 
completed prior to the release of Census 2010 and was validated against ACS 5-
Year Estimates (2005–2009).  

2) The MOB40 development process included the involvement of local entities such 
as cities, counties, NTTA, DFW International Airport (DFWIA), Dallas Area Rapid 
Transit (DART), and The Fort Worth Transportation Authority (The T) in the review 
of large-area and small-area demographic forecasts. The input provided by the 
local entities was reviewed by NCTCOG staff and incorporated in the final 
demographic forecasts. 

3) The small-area disaggregation incorporated city land use plans where available. 

These differences 1) improve the accuracy of the MOB40 forecasts compared to all 
previous demographic forecasts, in both large- and small-area geographies; 2) prevent 
the allocation of population and employment over inconsistent land uses; and 3) provide 
regional consensus about the demographic data that drives the MTP. 

Figure 3-10 compares the regional population and employment forecast from MOB35 and 
MOB40. As shown, the regional control totals do not indicate any significant change 
between the two datasets. The current forecasts indicate that the 12-county DFWMPA 
will reach a population of 10.6 million (from 6.3 million in 2010) and total employment of 
6.6 million (from 3.9 million in 2010) by the year 2040. These translate into total growth 
of about 68 percent in population and 70 percent in employment between 2010 and 2040. 

 
Figure 3-10. Comparison of MOB35 and MOB40 Regional Population and Employment Forecasts 
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Although the regional population and employment totals in MOB40 do not significantly 
differ from MOB35, there are noteworthy differences at the county level due to changes 
in forecasted growth rates. Table 3-4 and Table 3-5 present the county-level shares of 
population and employment, respectively, for the years 2035 (MOB35) and 2040 
(MOB40). Compared to MOB35, the population shares in Collin, Denton, and Tarrant 
Counties have increased in the MOB40 forecast, while employment shares exhibit an 
increase in Collin and Dallas Counties. These forecasts suggest that growth will most 
likely occur within the “core” counties of the region: Collin, Dallas, Denton, and Tarrant. 

Table 3-4. Comparison of NCTCOG Population Forecasts and Shares by County 

County 
Year 2035 (MOB35) Year 2040 (MOB40) 

Population Population Share Population Population Share 

Collin 1,404,149 14.2% 1,560,421 14.6% 

Dallas 3,125,282 31.6% 3,357,469 31.3% 

Denton 1,053,903 10.6% 1,241,681 11.6% 

Ellis 252,768 2.6% 283,898 2.6% 

Hill 69,165 0.7% 44,225 0.4% 

Hood 97,805 1.0% 81,578 0.8% 

Hunt 148,451 1.5% 131,022 1.2% 

Johnson 272,061 2.7% 252,521 2.4% 

Kaufman 193,509 2.0% 210,097 2.0% 

Parker 193,730 2.0% 195,286 1.8% 

Rockwall 172,568 1.7% 166,357 1.6% 

Tarrant 2,823,535 28.5% 3,094,649 28.9% 

Wise 95,617 1.0% 101,865 1.0% 

Total 9,902,543   10,721,069   
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Table 3-5. Comparison of NCTCOG Employment Forecasts and Shares by County 

County 
Year 2035 (MOB35) Year 2040 (MOB40) 

Employment Employment Share Employment Employment Share 

Collin 628,349 10.1% 762,920 11.4% 

Dallas 2,854,287 46.1% 3,197,475 47.6% 

Denton 406,105 6.6% 445,070 6.6% 

Ellis 116,145 1.9% 96,872 1.4% 

Hill 20,997 0.3% 19,771 0.3% 

Hood 37,036 0.6% 29,448 0.4% 

Hunt 78,163 1.3% 70,099 1.0% 

Johnson 132,917 2.1% 105,198 1.6% 

Kaufman 81,646 1.3% 64,040 1.0% 

Parker 91,660 1.5% 80,404 1.2% 

Rockwall 53,934 0.9% 53,372 0.8% 

Tarrant 1,644,463 26.5% 1,739,327 25.9% 

Wise 52,311 0.8% 47,224 0.7% 

Total 6,198,013   6,711,220   

3.2.3. MOB40 Regional Forecast 

The MOB40 forecasts regarding county-level population and employment from 2010 to 
2040, along with the corresponding CAGRs, are summarized in Table 3-6 and Table 3-7. 
Overall, population and employment are estimated to grow at a CAGR of 1.7 percent and 
1.8 percent, respectively. Collin and Denton Counties exhibit above-average growth rates 
among the four core counties, in terms of both population and employment.  
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Table 3-6. NCTCOG MOB40 Population Growth Rates by County 

County 
Population 

CAGR 
2010 2040 

Collin 778,882 1,560,421 2.3% 

Dallas 2,337,614 3,357,469 1.2% 

Denton 652,711 1,241,681 2.2% 

Ellis 147,999 283,898 2.2% 

Hill 34,267 44,225 0.9% 

Hood 50,524 81,578 1.6% 

Hunt 84,262 131,022 1.5% 

Johnson 148,271 252,521 1.8% 

Kaufman 102,007 210,097 2.4% 

Parker 113,763 195,286 1.8% 

Rockwall 77,798 166,357 2.6% 

Tarrant 1,787,398 3,094,649 1.8% 

Wise 58,253 101,865 1.9% 

Total 6,373,749 10,721,069 1.7% 

Table 3-7. NCTCOG MOB40 Employment Growth Rates by County 

County 
Employment 

CAGR 
2010 2040 

Collin 347,248 762,920 2.7% 

Dallas 2,000,475 3,197,475 1.6% 

Denton 211,540 445,070 2.5% 

Ellis 56,800 96,872 1.8% 

Hill 11,423 19,771 1.8% 

Hood 18,912 29,448 1.5% 

Hunt 44,054 70,099 1.6% 

Johnson 62,989 105,198 1.7% 

Kaufman 38,383 64,040 1.7% 

Parker 44,416 80,404 2.0% 

Rockwall 23,055 53,372 2.8% 

Tarrant 1,013,014 1,739,327 1.8% 

Wise 27,602 47,224 1.8% 

Total 3,899,911 6,711,220 1.8% 
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The population and employment centers of activity have been shifting north since the 
1960s, as shown in Figure 3-11. This trend is expected to continue according to MOB40, 
particularly for population, and it further highlights the significance of the core counties in 
supporting population and job growth in the region.  

 
Source: NCTCOG5 

Figure 3-11. Historical Population and Employment Centers of Activity  

 

Note: Population centers of activity are shown in blue; Employment centers of activity are shown in red. 
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3.3. Socioeconomic Forecasts by Source 

3.3.1. Population and Employment Forecasts  

In addition to comparing NCTCOG’s MOB40 and MOB35 forecasts, it is important to 
consider independently-produced forecasts in order to determine the reasonableness of 
MOB40. The MOB40 population forecasts for Dallas, Johnson, and Tarrant Counties 
were compared against forecasts from Moody’s and W&P, as shown in Table 3-8. The 
common denominator between all data sources is the relatively higher growth expected 
in Tarrant County, with 2010–2027 CAGRs ranging from 1.7 to 2.1 percent. Although 
smaller in population than the neighboring Tarrant County, Johnson County is also 
forecasted to experience healthy growth, with 2010–2027 CAGRs ranging from 1.3 to 2.1 
percent. This growth is affected by the availability of developable land, roadway 
infrastructure, and the growth in Tarrant County. Dallas County will experience population 
CAGRs ranging from 1.1 to 1.5 percent. As expected, the 2027–2040 CAGRs are less 
than those for 2010–2027, except for Dallas County, where the NCTCOG forecasts are 
lower than the other sources. 

Table 3-8. County-Level Population Forecasts and Growth Rates by Source 

County Source 

Population (Thousands) CAGR 

2010 2027 2040 
2010-
2027 

2027-
2040 

Dallas 

Moody's 

2,338 

3,016 3,582 1.5% 1.3% 

W&P 3,012 3,502 1.5% 1.2% 

NCTCOG 2,804 3,357 1.1% 1.4% 

Tarrant 

Moody's 

1,787 

2,532 3,134 2.1% 1.7% 

W&P 2,389 2,830 1.7% 1.3% 

NCTCOG 2,460 3,095 1.9% 1.8% 

Johnson 

Moody's 

148 

186 215 1.3% 1.1% 

W&P 212 261 2.1% 1.6% 

NCTCOG 200 253 1.8% 1.8% 

Note: 2010 population data is based on the 2010 Decennial Census 

The MOB40 employment forecasts were compared to forecasts from Moody’s and W&P, 
as shown in Table 3-9. The employment forecast growth patterns for these counties 
generally replicate the population forecasts. The 2010–2027 and 2027–2040 CAGRs for 
employment vary from 1.1 to 2.0 percent depending on the county and data source. All 
data sources indicate that these three counties will experience steady growth in 
employment during the 2010–2040 time period. As expected, the 2027–2040 CAGRs are 
generally less than the 2010–2027 CAGRs, except for Dallas County.   

 



3. Socioeconomic Review 

 Special Projects System 

 Comprehensive Traffic and Revenue Update 3-18 

 FINAL REPORT 

Table 3-9. County-Level Employment Forecasts and Growth Rates by Source 

County Source 

Employment (in thousands) CAGR 

2010 2027 2040 
2010-
2027 

2027-
2040 

Dallas 

Moody's 1,779 2,298 2,680 1.5% 1.2% 

W&P 1,874 2,513 3,131 1.7% 1.7% 

NCTCOG 2,000 2,559 3,197 1.5% 1.7% 

Tarrant 

Moody's 975 1,314 1,620 1.8% 1.6% 

W&P 1,031 1,379 1,706 1.7% 1.7% 

NCTCOG 1,013 1,394 1,739 1.9% 1.7% 

Johnson 

Moody's 55 71 82 1.5% 1.1% 

W&P 65 92 116 2.0% 1.8% 

NCTCOG 63 86 105 1.8% 1.6% 

The review of population and employment forecasts by source indicates that NCTCOG’s 
county-level forecasts are reasonable and within the range of other available sources. 
NCTCOG’s forecasted population CAGRs in Dallas, Johnson, and Tarrant counties are 
equal to 1.1, 2.0, and 1.9 percent between 2017 and 2040, respectively. The employment 
CAGRs for these counties are equal to 1.7, 1.5, and 1.6 percent, respectively. C&M 
deemed these growth forecasts appropriate for the present study. 

3.4. C&M 2015 Demographics 

For the purposes of this study, C&M developed a year 2015 demographic dataset based 
on the MOB40 demographic data for years 2010 and 2027, as provided by NCTCOG. 
The regional and county control totals in the C&M 2015 dataset are based on the MOB40 
assumptions. Table 3-10 shows a comparison between this dataset and corresponding 
demographic estimates from the Census and BEA for the year 2014. The comparison 
indicates that the C&M 2015 (MOB40) demographic dataset reasonably estimates 
population and employment in the majority of the study area counties, primarily due to the 
enhancements applied in NCTCOG’s MOB40 demographic forecasts. 
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Table 3-10. Comparison of C&M 2015 Demographic Data with Census and BEA 

County 
Year 2014 (Census/BEA) C&M 2015 (MOB40) 

Population Employment Population Employment 

Collin 885,241 535,712 904,069 423,455 

Dallas 2,518,638 2,084,247 2,474,932 2,164,752 

Denton 753,363 294,918 748,764 251,308 

Ellis 159,317 67,260 168,803 63,133 

Hill* 35,027 15,858 35,326 13,041 

Hood* 52,347 23,530 55,221 20,370 

Hunt* 87,256 44,439 90,445 47,544 

Johnson 157,456 73,857 163,531 69,616 

Kaufman 111,236 45,455 118,734 42,593 

Parker 123,164 63,391 126,242 51,029 

Rockwall 87,809 39,256 92,118 28,981 

Tarrant 1,945,360 1,150,326 1,985,231 1,124,933 

Wise* 60,413 36,304 64,283 31,144 

Grand Total 6,976,627 4,474,553 7,027,699 4,331,899 

Note: * 2014 Population data obtained from ACS 5-Year Estimates 

3.5. Small-Area Geography (TSZ) Demographics 

The previous sections focused on regional and county-level demographic comparisons, 
whereas the following section shifts focus to the TSZ level, or small-area geography. The 
MOB35 dataset utilized an accessibility measure in combination with other factors to 
disaggregate the district-level forecasts into TSZs. However, in the MOB40, this process 
was updated such that the actual land-use plans are also utilized in the small-area 
distribution of population and employment. Importantly, the traffic assignment results 
changed as a result of these updates. 

The differences between MOB35 and MOB40 population forecasts at the TSZ level for 
the year 2035 are shown in Figure 3-12. MOB40 demographics for the year 2035 were 
created based on extrapolating MOB40’s 2037 and 2040 datasets for the purposes of this 
comparison.  

Compared to MOB35, MOB40 indicates that the population in peripheral counties 
decreases and shifts towards the cities and core counties in general. In 2035, according 
to MOB40, Johnson County’s population shifts to Cleburne and towards Tarrant County 
around the CTP alignment, in contrast to MOB35, where it was spread across the county. 
A considerable shift of population towards the areas around downtown Fort Worth can 
also be observed. All these changes contribute to increased demand along the CTP 
corridor. 
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A shift of population towards southeast Tarrant County, as well as northwest and 
southwest Dallas County, can also be observed in the year 2035 MOB40 forecast. These 
areas are at the termini of PGBT-WE and contribute to increased demand for this facility.  

It is also clear that less population has been allocated to cities that are close to build-out 
conditions in MOB40, such as Plano in Collin County, mid-cities in Tarrant County, and 
the core areas in Dallas and Tarrant Counties. 

 
Figure 3-12. Comparison of NCTCOG MOB35 and MOB40 TSZ-Level Population in Year 2035 

The differences between MOB35 and MOB40 employment forecasts at the TSZ level for 
the year 2035 are shown in Figure 3-13. A pattern similar to population can be observed 
regarding the allocation of employment in the MOB40 demographic dataset, such as the 
concentration of additional employment around the northern section of the CTP and 
downtown Fort Worth. According to MOB40, in 2035 there are an additional 39,000 
employments in the area bound by IH 820 and IH 35W compared to MOB35.  

An increase in employment is also observed in the northwest corner of Dallas County, 
which is at the northern terminus of the PGBT-WE. According to MOB40, there are an 
additional 53,000 employments at the northern terminus of the PGBT-WE (in the area 
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bound by SH 183, SH 360, and IH 35E) and an additional 6,400 employments at the 
southern terminus of this facility compared to MOB35. 

It is also worth noting that the concentration of jobs around the SPS result in increased 
demands for these facilities. 

 
Figure 3-13. Comparison of NCTCOG MOB35 and MOB40 TSZ-Level Employment in Year 2035 

A comparison of population estimates from the C&M 2015 demographic dataset and the 
year 2040 MOB40 dataset is illustrated in Figure 3-14. As shown, most of the region will 
experience population growth higher than 50 percent between 2015 and 2040, except for 
large parts of Dallas County, Tarrant County, and the southwest corner of Collin County, 
which are already near build-out conditions. 
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Figure 3-14. Percent Change in TSZ-Level Population from 2015 to 2040 

A similar pattern can be observed in employment growth, as shown in Figure 3-15. 
However, higher growth potentials for employment are observed in the core counties, 
where population growth is more constrained. This growth in the core counties can occur 
through redevelopment or an increase in population and employment densities.  
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Figure 3-15. Percent Change in TSZ-Level Employment from 2015 to 2040 

Population and employment CAGRs from 2015 to 2040 are illustrated in Figure 3-16 and 
Figure 3-17, respectively. As expected, the core of the region (most of Dallas County, 
Tarrant County, the southwest portion of Collin County, and the southeast portion of 
Denton County) will experience population CAGRs of less than 1 percent. The areas 
immediately adjacent to the core will experience higher growth rates, with CAGRs 
between 2.5 and 5.0 percent. Population CAGRs higher than 5.0 percent will occur in 
areas with ample developable land and available transportation networks; this covers the 
northern part of Collin County, the southwest portion of Tarrant County, the southwest 
portion of Denton County, and other counties on a much smaller scale. A similar regional 
pattern can be seen in the employment CAGRs.  
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Figure 3-16. TSZ-Level Population CAGR from 2015 to 2040 
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Figure 3-17. TSZ-Level Employment CAGR from 2015 to 2040 

Another method for evaluating the growth forecasted by NCTCOG’s MOB40 dataset is to 
compare the forecasted TSZ-level population and employment densities to existing 
observed densities. The 2010 Census-based validation dataset provided by NCTCOG 
was utilized as the base data for this analysis. The 2010 and 2040 population densities 
are shown in Figure 3-18 and Figure 3-19, respectively. These figures match the trend 
shown in the population CAGRs; the highest densities in 2010 are where we expect the 
lowest growth to occur by the year 2040. 

One notable observation is the increased population density along the CTP corridor as 
developable/accessible land becomes less available in the core of the region.  
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Figure 3-18. 2010 Population Density in the Study Area 
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Figure 3-19. 2040 Population Density in the Study Area 

The change in the area shares (total 10,599 square miles) corresponding to each of the 
population density categories is illustrated in Figure 3-20.  

 
Figure 3-20. 2010 and 2040 Population Density Comparisons 
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The highest increase in area share is in the “1–5 person per acre” category, which 
increases 4.48 percent from 2010 to 2040. The area shares of other categories change 
between 0.01 and 2.41 percent, whereas the area share of the “0–1 person per acre” 
category decreases by 8.93 percent.  This an indication that the changes in population 
densities are reasonable and in line with the current observed densities. 

The employment densities for 2010 and 2040 are shown in Figure 3-21 and Figure 3-22, 
respectively. As shown, employment density is more pronounced in Dallas and Tarrant 
counties and adjacent areas to the north.  

 
Figure 3-21. 2010 Employment Density in the Study Area 
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Figure 3-22. 2040 Employment Density in the Study Area 

It is important to note the observed patterns in areas with high employment densities. 
Most, if not all, of these areas are located along major transportation facilities, which 
makes sense given that accessibility is of essential importance for many types of 
businesses.  

The change in employment density area shares is illustrated in Figure 3-23. As with 
population density, the largest growth is in the “1–5 employment per acre” category, which 
increases from 8.05 to 10.82 percent. The other categories show increases between 0.09 
and 0.82 percent, whereas the area share for the “0–1 employment per acre” category 
decreases by 4.59 percent. 
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Figure 3-23. 2010 and 2040 Employment Density Comparisons 

3.6. Small-Area Geography Forecast Review 

As mentioned previously, the year 2040 MOB40 population and employment forecasts 
were reviewed by local governments and several regional agencies at both the large-area 
and small-area level. All the received feedback was reviewed by NCTCOG staff and 
implemented when requested changes were properly justified. NTTA was also invited to 
provide feedback on the draft MOB40 forecasts. This section provides a comparison 
between the requested changes in the SPS region—as provided by Research and 
Demographic Solutions (RDS)—against what was released as the final MOB40 dataset. 

The differences between the population forecast in the draft MOB40 dataset that was sent 
out for initial review and the recommended values by RDS are shown in Figure 3-24. The 
green dots in this figure indicate the TSZs where the local review had requested an 
increase in the 2040 population. The red dots are locations where a decrease was 
requested. The size of the dots indicate the magnitude of the requested modifications.   
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Figure 3-24. Population Recommendations from Local Review of Draft MOB40 

As shown, the local review recommended increasing the population around the CTP 
corridor. The major concentration of suggested changes in population were in and around 
downtown Dallas and northwest of Dallas County (i.e., the Irving and Cypress Waters 
area). Some changes were also requested in the fast-growing areas of north Collin 
County and northeast Denton County.  

A comparison between the local review results and the final MOB40 dataset is shown in 
Figure 3-25. Many of the differences have reduced in magnitude, indicating that the local 
feedback was in fact considered and implemented throughout the forecasting process. 
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Figure 3-25. Difference in Population between Local Review and Final MOB40 

The same comparisons have been made for the employment forecasts, as shown in 
Figure 3-26 and Figure 3-27. The same conclusion can be reached regarding the 
consideration of comments made on the employment forecasts in the SPS region. 

It is important to note that multiple entities may have provided input regarding forecasts 
in the same TSZs. 



3. Socioeconomic Review 

 Special Projects System 

 Comprehensive Traffic and Revenue Update 3-33 

 FINAL REPORT 

 
Figure 3-26. Employment Recommendations from Local Review of Draft MOB40 
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Figure 3-27. Difference in Employment between Local Review and Final MOB40 

C&M concluded that there was no need to perform any further TSZ-level review or 
adjustments to population and employment due to the local review comments being 
implemented in the MOB40 forecast development process.   

3.7. Project Area Demographics 

In order to ensure a reasonable run time during the travel demand modeling process, it 
is necessary to aggregate the TSZ structure and the corresponding socioeconomic data 
for certain portions of the model area that are far away from the project corridors. 
However, it is important to retain the more precise TSZ-level data for areas near the 
project corridors. For the current study, TSZ-level project areas were defined such that 
they include the competing routes to the CTP and PGBT-WE, as well as major centers of 
employment in their vicinity or at their termini. Hill County was included in the CTP project 
area as it contains the merging of IH 35E and IH 35W and, hence, plays a significant role 
in the traffic on IH 35W, which is parallel to the CTP corridor. 
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The project areas are illustrated in Figure 3-28. The CTP project area includes 754 TSZs, 
and the PGBT-WE project area includes 752 TSZs. These TSZs were not aggregated in 
the travel demand modeling process.  

 
Figure 3-28. Project Area TSZs and Project Locations 

The MOB40 population forecasts by project area are summarized in Table 3-11. Both the 
CTP and PGBT-WE areas are forecasted to experience population growth, with a 2010–
2040 CAGR of 1.8 percent. This growth is in line with the forecasted population growth in 
the region.  

Table 3-11. MOB40 Population Growth, by Project Area 

Project 
Population CAGR 

2010-2040 2010 2040 MOB40 

CTP 738,786 1,260,308 1.8% 

PGBT-WE 1,013,634 1,706,071 1.8% 

Total 1,752,420 2,966,379 1.8% 

CTP Project Area 

PGBT Project Area 
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The MOB40 employment forecasts by project area are summarized in Table 3-12. The 
CTP project area exhibits the same growth rate as it did for population, with a 2010–2040 
CAGR of 1.8 percent, while the PGBT-WE project area exhibits a slightly lower CAGR of 
1.6 percent. As with population, these forecasts are in line with regional forecasts. 

Table 3-12. MOB40 Employment Growth, by Project Area 

Project 
Employment CAGR 

2010-2040 2010 2040 MOB40 

CTP 464,366 788,896 1.8% 

PGBT-WE 666,321 1,087,775 1.6% 

Total 1,130,687 1,876,671 1.7% 

The same trend can be seen in the 2035 employment forecast from MOB35 to MOB40. 
Employment increases by about 16,000 in the CTP area (an increase of 2.2%) and by 
about 5,000 in the PGBT-WE area (an increase of 0.6%). These changes, in combination 
with the redistribution of population and employment around the CTP and PGBT-WE 
corridors, also contribute to increased demand for the SPS. 

1 Office of the State Demographer (OSD) (2015, January). Texas Growth Past, Present, Future. Retrieved 
from http://osd.texas.gov/Presentations  

2 NCTCOG (2015, May). Forecast 2040. Presented to NCTCOG Executive Board. Retrieved from 
http://www.nctcog.org/edo/docs/Forecast2040May2015DK-BdUpdated.pdf  

3 http://www.ce.utexas.edu/prof/kockelman/G-LUM_Website/homepage.htm 

4 http://ice.ucdavis.edu/project/uplan 

5 NCTCOG (2015, May). Forecast 2040. Presented to NCTCOG Executive Board. Retrieved from 
http://www.nctcog.org/edo/docs/Forecast2040May2015DK-BdUpdated.pdf 
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4.  Modeling Approach 

This chapter presents C&M’s modeling approach for the SPS Comprehensive T&R 
Update. C&M adopted the NCTCOG Dallas-Fort Worth Travel Demand Model for the 
Expanded Area (NCTCOG DFX) to model current traffic conditions within the Project 
corridors, to forecast future travel demand and traffic patterns, and to estimate 
transactions on the SPS. The C&M-adopted, DFX-based model will be referred to 
throughout this report as the C&M Greater Dallas Forth-Worth Metropolitan Area Travel 
Demand Model (CMDFX). 

The sections that follow describe the NCTCOG DFX, the CMDFX development and 
calibration process, C&M’s toll diversion model, and estimates of daily transactions. 

4.1. Overview of the NCTCOG DFX 

The NCTCOG DFX is a trip-based, four-step travel demand model (TDM) that includes 
trip generation, trip distribution, mode-choice, and traffic assignment.  

The NCTCOG DFX includes 5,386 traffic survey zones (TSZs): 5,303 internal and 83 
external. As described in Chapter 3, the demographic data, networks, and trip tables are 
available for the years 2014, 2018, 2028, and 2035 from the MOB35 dataset. Additionally, 
demographic data is available for years 2017, 2027, 2037, and 2040 from the recently 
approved (June 2015) MOB40 demographic dataset.  

All the vehicle trip tables include three time periods: AM (6:30–9:00 a.m.), PM (3:00–6:30 
p.m.) and Off-Peak (OP), which represents all hours not included in AM and PM. The 
model uses four different vehicle classes: Drive Alone (DA), Shared-Ride Eligible for 
Travel on HOV Lanes (SR HOV), Shared-Ride Ineligible for Travel on HOV Lanes (SR 
NOHOV), and Trucks.  

The person trip tables contain the daily person trips resulting from the trip distribution 
step. The trip types consist of Home-Based Work (HBW) by four income quartiles, Home 
Non-Work (HNW), Non-Home-Based (NHB), and Trucks.  

The usage of priced facilities is handled in the traffic assignment step in the form of a 
generalized cost assignment. The traffic assignment step uses a Conical Volume-Delay 
Function (VDF) with integrated traffic control delay. The VDF is used to calculate the 
loaded travel times on each link as a function of its volume-to-capacity ratio and the free-
flow travel time. In order to replicate the traffic assignment step of the DFX and perform 
the toll diversion process, C&M received the demographic data TSZ layer, networks, 
vehicle trip tables, and person trip tables from NCTCOG.  NCTCOG’s modeling process 
is summarized in Figure 4-1. 
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Figure 4-1. NCTCOG Travel Demand Modeling Process 

4.2. CMDFX Development 

In adopting the NCTCOG DFX, C&M developed a new base year model and future year 
models. The following sections describe the CMDFX development process. 

4.2.1. Model Result Replication 

The first step in the modeling process is to ensure that C&M is able to run the NCTCOG 
model in the correct way and replicate the NCTCOG-provided volumes in the original 
base year network. The original NCTCOG-provided 2014 network and trip tables were 
chosen for this evaluation. The latest NCTCOG traffic assignment assumptions have 
been published,1 allowing C&M to replicate them step-by-step for the purposes of this 
replication.  

These model runs utilize the complete network and trip tables without any aggregations. 
The programs utilized for the traffic assignment are coded in TransCAD’s Geographic 
Information System Developer Kit’s (GISDK) scripting language.  

The link volumes by functional classification are summarized in Table 4-1 for AM, PM, 
and OP periods. The comparisons show that C&M successfully replicated the NCTCOG 
traffic assignment process for all time periods and classifications. 

STEP 1

Set the regional population and  
employment control totals 
(Independent Consultant, NCTCOG 
review)

STEP 2

Allocate the regional control totals into  
large area geography of forecast 
districts using GLUM (Gravity-Based 
Land Use Model)

STEP 3

Allocate the forecast district population 
and employment totals into small-area 
geography of Traffic Survey Zones 
(TSZ)
(Please refer to Chapter 3 for more 
detail on the demographic forecasting 
process at NCTCOG)

Demographic Forecast Four-Step 

Travel Demand Model 

STEP 1

Trip Generation
Cross-classification

STEP 2

Trip Distribution
Gravity-based

STEP 3

Mode Choice
Multinomial Logit Model

Nested Logit ModelsSTEP 1

Vehicle Ownership Model
Logit Model

Vehicle Ownership 

Model

STEP 4

Traffic Assignment
Multi-Modal User Equilibrium 
Generalized-Cost Assignment
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Table 4-1. NCTCOG and C&M Total Link Volumes by Functional Classification and Time Period 

Functional 
Classification 

AM 

NCTCOG C&M % Diff 

Centroid Connector 6,506,501 6,506,501 0.00% 

Freeway 33,584,954 33,589,228 0.01% 

Major Arterial 16,850,251 16,850,440 0.00% 

Minor Arterial 19,345,274 19,342,234 -0.02% 

Collector 6,418,307 6,413,834 -0.07% 

Ramp 4,854,038 4,834,898 -0.39% 

Frontage Road 6,308,415 6,292,640 -0.25% 

HOV Lanes 252,617 252,895 0.11% 

Total 94,120,357 94,082,670 -0.04% 

Functional 
Classification 

PM 

NCTCOG C&M % Diff 

Centroid Connector 9,713,559 9,713,559 0.00% 

Freeway 49,006,005 49,019,344 0.03% 

Major Arterial 23,917,271 23,913,412 -0.02% 

Minor Arterial 27,368,109 27,363,192 -0.02% 

Collector 9,094,310 9,086,044 -0.09% 

Ramp 7,026,751 6,980,619 -0.66% 

Frontage Road 8,930,755 8,887,121 -0.49% 

HOV Lanes 287,874 288,947 0.37% 

Total 135,344,634 135,252,239 -0.07% 

Functional 
Classification 

OP 

NCTCOG C&M % Diff 

Centroid Connector 21,835,071 21,835,071 0.00% 

Freeway 125,780,378 125,809,479 0.02% 

Major Arterial 53,388,278 53,378,360 -0.02% 

Minor Arterial 54,378,603 54,376,671 0.00% 

Collector 17,897,005 17,886,818 -0.06% 

Ramp 17,002,845 16,963,687 -0.23% 

Frontage Road 19,281,847 19,216,205 -0.34% 

HOV Lanes 497,745 497,437 -0.06% 

Total 310,061,773 309,963,728 -0.03% 
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4.2.2. Model TSZ Aggregation 

C&M’s toll diversion model includes an iterative and intensive set of matrix operations, 
which significantly affect the model run time. Therefore, to reduce the time required for 
the analysis, the TSZs and the trip tables outside the project areas (defined in Chapter 3) 
were aggregated. C&M’s aggregation of the TSZs resulted in a total of 1,861 TSZs (1,778 
internal and 83 external). This total includes the 754 TSZs of the CTP project area and 
the 752 TSZs of the PGBT-WE project area, which were left disaggregated.  

A model run test was performed on the project area TSZs to ensure that the link volumes 
within the project areas were not negatively affected by the TSZ aggregation outside 
these areas. This test was performed using the 2014 network and trip tables, and the link 
volumes were compared to the original model volumes provided in NCTCOG’s network. 
This analysis indicated that aggregation did not have any significant effect on the 
assignment results. 

Further analyses were performed at the count locations along the project screenlines 
(described later in this chapter) to compare C&M’s 2014 aggregated model run results to 
the original NCTCOG volumes. The results are shown in Figure 4-2, Figure 4-3, and 
Figure 4-4 for the AM, PM, and OP periods, respectively. 

 
Figure 4-2. C&M and NCTCOG Link Volumes at Count Locations along the Project Screenlines           

(AM period, 2014) 
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Figure 4-3. C&M and NCTCOG Link Volumes at Count Locations along the Project Screenlines             

(PM Period, 2014) 

 
Figure 4-4. C&M and NCTCOG Link Volumes at Count Locations along the Project Screenlines            

(OP Period, 2014) 

As these analyses indicate, the network link volumes within the project areas were not 
negatively affected by the aggregation of the surrounding TSZs. The minor observed 
differences are partially due to the aggregation as well as the reduction in the number of 
assignment iterations.  
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4.2.3. Base Year Model Development 

C&M developed the base year 2015 for the CMDFX in order to evaluate the actual traffic 
patterns along the CTP and PGBT-WE. This process included creating 2015 trip tables 
and modifying the 2014 network to 2015 conditions.  

At the time of this study, NCTCOG did not have any trip tables corresponding to the 
MOB40 demographics dataset, except for the 2010 validation year. Therefore, C&M 
utilized the process outlined below to generate the 2015 base trip tables with MOB40 
demographic assumptions.  

1. Calculate the ratio of 2015 MOB40 population over 2010 MOB40 population by 
TSZ. 

2. Calculate the ratio of 2015 MOB40 employment over 2010 MOB40 employment 
by TSZ. 

3. Multiply the 2010 MOB40 person-trip productions by the ratio of TSZ productions 
(i.e., population) from Step 1. 

4. Multiply the 2010 MOB40 person-trip attractions by the ratio of TSZ attractions 
(i.e., employment) from Step 2. 

5. Balance the new productions and attractions from Steps 3 and 4 by trip purpose 
as follows: 

a. Balance HBW trips to productions. 

b. Balance HNW and NHB trips to attractions. 

6. Use the Fratar process to convert the 2010 person trip tables to the 2015 person 
trip tables with the updated productions and attractions from Step 5. 

7. Use NCTCOG’s documented time-of-day conversion process to convert the 2015 
person trip tables to the 2015 vehicle trip tables. 

The above process requires the availability of the external and airport trip tables. Since 
they are not available for the MOB40 demographic dataset, they were derived using the 
year 2014 MOB35 trip tables. 

Table 4-2 compares the 2015 MOB40 trip tables and the 2014 MOB35 trip tables. This 
comparison was performed to ensure that the generated 2015 MOB40 trip tables are in-
line with the similar trip tables that were generated through NCTCOG’s modeling process. 
Results indicate that C&M’s 2015 MOB40 trip tables have 1.3 percent more trips than 
NCTCOG’s 2014 MOB35 trip tables. This difference is reasonable and attributed to the 
demographic changes from 2014 to 2015.  
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Table 4-2. NCTCOG 2014 (MOB35) and C&M 2015 (MOB40) Vehicle Trip Tables 

NCTCOG 2014 

Category AM PM OP Daily 

Drive Alone 2,784,018 4,103,074 8,849,746 15,736,838 

HOV 669,449 1,126,240 2,574,392 4,370,081 

Truck 72,103 105,839 607,933 785,876 

Total 3,525,570 5,335,153 12,032,072 20,892,795 

C&M 2015 

Category AM PM OP Daily 

Drive Alone 2,828,930 4,147,472 8,958,629 15,935,031 

HOV 683,766 1,143,950 2,599,825 4,427,541 

Truck 73,583 108,032 623,084 804,699 

Total 3,586,280 5,399,454 12,181,538 21,167,271 

% Difference 

Category AM PM OP Daily 

Drive Alone 1.6% 1.1% 1.2% 1.3% 

HOV 2.1% 1.6% 1.0% 1.3% 

Truck 2.1% 2.1% 2.5% 2.4% 

Total 1.7% 1.2% 1.2% 1.3% 

A set of model runs was also performed using the aggregated C&M 2015 (MOB40) trip 
tables created in the above steps to ensure that they generate results in line with the 2014 
MOB35. The Vehicle Miles of Travel (VMT) resulting from these model runs are 
summarized in Table 4-3.  
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Table 4-3. Comparison of Model VMTs 

NCTCOG 2014 

Functional Classification AM PM OP 

Freeway 4,887,974 7,111,577 17,929,737 

Major Arterial 1,432,089 2,005,027 4,561,575 

Minor Arterial 1,691,597 2,382,505 4,903,144 

Collector 651,146 935,940 1,843,209 

Ramp 406,385 592,193 1,402,029 

Frontage Road 333,127 477,062 1,014,467 

C&M 2015 

Functional Classification AM PM OP 

Freeway 5,065,177 7,307,408 18,573,281 

Major Arterial 1,516,636 2,114,992 4,775,647 

Minor Arterial 1,832,138 2,548,623 5,189,437 

Collector 738,980 1,034,891 1,971,745 

Ramp 444,356 639,938 1,471,107 

Frontage Road 378,725 537,633 1,065,377 

% Difference 

Functional Classification AM PM OP 

Freeway 3.6% 2.8% 3.6% 

Major Arterial 5.9% 5.5% 4.7% 

Minor Arterial 8.3% 7.0% 5.8% 

Collector 13.5% 10.6% 7.0% 

Ramp 9.3% 8.1% 4.9% 

Frontage Road 13.7% 12.7% 5.0% 

The observed differences are not only due to the 1-year gap between the two models, but 
also due to the differences in the MOB35 and MOB40 forecasts.  
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4.2.4. Evaluation of the DFWIA Trip Tables 

Given the significance of the DFW International Airport (DFWIA) as a regional special 
generator and its location at the northern terminus of PGBT-WE, C&M took a closer look 
at the total daily trips sent to the DFWIA in the year 2014 MOB35 trip tables. This section 
summarizes the results of this analysis. 

The HBW trips to the DFWIA are calculated in the TDM’s trip generation step based on 
the population and employment data defined for the DFWIA TSZs. The HNW and NHB 
trips are added later (based on a trip table that was created from the 2001 airport survey) 
and grown for different model years. C&M used the data listed below for this analysis: 

1. Monthly enplanement and deplanement data for the year 2014 from the DFWIA 
website2 

2. Published NCTCOG trip generation rates by trip purpose and area type 

3. NCTCOG 2014 MOB35 trip tables by time of day 

The following assumptions were made for this analysis: 

1. Average vehicle occupancy for airport trips = 1.0 

2. Percentage of visitors (non-traveling persons) = 25 percent of traveling passengers 
(This assumption is based on the 2011 airport passenger survey at Los Angeles 
International Airport [LAX])3  

3. Share of connecting passengers = 50 percent (This ratio is 38 percent at LAX, but 
since DFWIA is the hub for American Airlines, it was increased by 30 percent) 

The methodology for calculating the number of daily vehicle trips to the DFWIA is 
summarized below. In this methodology, the DFWIA TSZs are defined as the TSZs with 
their airport attribute set to “DFWAirport.” 

1. Calculate the HBW person-trip productions to DFWIA using the year 2014 MOB35 
DFWIA employment data and trip rates for “area type 2” by employment category. 

2. Calculate HBW person-trip attractions to DFWIA using the year 2014 MOB35 
DFWIA employment data and the average trip rates by income group. 

3. Extract the external trips to and from the DFWIA from the vehicle trip tables by time 
of day. 

4. Add the numbers calculated in Steps 1, 2, and 3 using a vehicle occupancy of 1.0 
where needed. This results in an upper value for the number of equivalent vehicle 
trips, as the actual vehicle occupancy for airport trips is typically greater than 1.0. 
This will be the total number of daily HBW trips to the DFWIA, excluding the 
passengers and their well-wishers, which are defined as HNW and NHB trips. 

5. Calculate the average daily passenger activity in 2014 using the published DFWIA 
reports. 

6. Deduct the share of connecting flights from the total daily passengers to get the 
total originating passengers. 

7. Add the number of well-wishers to the total daily originating passengers. 
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8. Convert the total daily person trips to and from the airport in Step 7 to the 
equivalent vehicle trips by assuming a vehicle occupancy of 1.0. This is also an 
upper value for the total number of vehicles traveling to and from the airport 
carrying passengers and their well-wishers.  

9. Add the values calculated in Steps 4 and 8 to get the total number of daily vehicles 
destined to or originating from the DFWIA. 

10. Compare the value in Step 9 with the total number of daily vehicle trips to and from 
the airport extracted from the 2014 MOB35 trip tables. 

The analysis indicated that the calculated number of daily trips associated with the DFWIA 
is at most 157,224, whereas the trip tables show these trips to be 197,112, or a difference 
of at least 25 percent (50 percent share of connecting flights and vehicle occupancy of 
1.0). However, the difference increases to about 40 percent if the share of connecting 
flights is 50 percent but the vehicle occupancy is set to 1.2. This difference, while 
insignificant at the regional level, mostly affects the observed demand along the PGBT-
WE project area. 

4.3. Model Calibration 

This section summarizes the model calibration process for the CTP and PGBT-WE 
projects. C&M selected the 2015 model year for model calibration. The calibration 
process includes adjustments to network parameters, such as capacity and speed, as 
well as adjustments to trips between individual origin-destination (OD) pairs through 
evaluating the select-link analysis results. This process had an insignificant effect on trip 
ends and trip length distribution in the project areas. 

4.3.1. Traffic Volume Calibration 

C&M identified six screenlines in the CTP corridor to capture north-south (NS) traffic 
within the study area and one screenline to capture east-west (EW) movement. The sum 
of vehicle trips resulting from the model runs were compared to the sum of existing traffic 
volumes along these screenlines (please refer to Chapter 2 for more details about the 
traffic counts). The National Cooperative Highway Research Program (NCHRP) 
guidelines were utilized as a reference for establishing the allowable deviation of 
screenline volumes from existing traffic volumes. This section summarizes the traffic 
volume calibration results. 

The CTP screenlines are illustrated in Figure 4-5 and described below: 

 Screenline NS1 is located between IH 20 and IH 30, and it includes the following 
roads: Vickery Boulevard, Hulen Street, the CTP, University Drive, McCart 
Avenue, 8th Street, Hemphill Street, IH 35 frontage road, and IH 35 mainlanes.   

 Screenline NS2 is just south of IH 20 and includes the following roads: Winscott 
Plover Road, Bryant Irvin Road, Hulen Street, the CTP, Granbury Street, Woodway 
Drive, McCart Avenue, Crowley Road, IH 35W frontage road, and IH 35W 
mainlanes.   
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 Screenline NS3 is located north of Sycamore School Road and includes the 
following roads: US 377, the CTP, Summer Creek Drive, Hulen Street, McCart 
Avenue, Crowley Road, IH 35W frontage road, and IH 35W mainlanes.  

 Screenline NS4 is located south of Crowley Plover Road (FM 1187) and includes 
the following roads: Winscott Plover Road, the CTP, FM 1902, FM 731, and IH 
35W mainlanes.  

 Screenline NS5 is located south of the IH 35W and SH 174 intersection and south 
of CR 920, and it includes the following roads: FM 2331, the CTP, FM 1902, 
Wilshire Boulevard (SH 174), FM 731, IH 35W frontage road, and IH 35W 
mainlanes.  

 Screenline NS6 is located south of Conveyor Drive and FM 917, and it includes 
the following roads: FM 2331, FM 1229, Weatherford Highway, the CTP, Main 
Street, FM 2280, Henderson Street, IH 35W frontage road, and IH 35W mainlanes.  

 Screenline EW1 is located east of the CTP and includes the following roads: IH 
30, Bellaire Drive, IH 20, Sycamore School Road, Columbus Trail, FM 1187, West 
14th Street, and E Katherine P Rains Road.  
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Figure 4-5. Screenlines in the CTP Project Area 
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The traffic volume calibration results along the CTP screenlines are summarized in Table 
4-4 by time of day (AM, PM, and OP). The results indicate that the model reasonably 
replicates traffic volumes across the screen lines in each of the time periods. The total 
daily volumes, shown in Table 4-5, were compared against the NCHRP guidelines for 
reasonableness checking, as illustrated in Figure 4-6. The comparison indicates that the 
model deviations from counts across the CTP screenlines are well within the 
recommended limits. 

Table 4-4. CTP Screenline Volume Calibration Results by Time of Day and Direction 

 

Table 4-5. CTP Screenline Daily Volumes 

Screenline 
Daily 

Count Model Volume % Diff 

NS 1 332,883 333,327 0.1% 

NS 2 374,618 380,632 1.6% 

NS 3 302,576 300,868 -0.6% 

NS 4 159,763 162,254 1.6% 

NS 5 124,909 121,930 -2.4% 

NS 6 76,479 74,463 -2.6% 

EW 1 394,000 404,600 2.7% 

Count
Model 

Volume
% Diff Count

Model 

Volume
% Diff Count

Model 

Volume
% Diff

SB 21,844   21,737   -0.5% 50,878   49,569   -2.6% 98,046   96,383   -1.7%

NB 33,457   33,466   0.0% 36,659   37,403   2.0% 92,000   94,769   3.0%

SB 23,467   23,217   -1.1% 54,671   54,016   -1.2% 111,435 111,294 -0.1%

NB 38,993   40,794   4.6% 39,676   40,824   2.9% 106,376 110,487 3.9%

SB 18,198   17,936   -1.4% 42,371   44,236   4.4% 87,421   81,125   -7.2%

NB 34,263   35,419   3.4% 32,029   32,639   1.9% 88,295   89,513   1.4%

SB 9,197     9,557     3.9% 25,823   25,551   -1.1% 45,890   46,237   0.8%

NB 15,513   16,150   4.1% 16,763   16,985   1.3% 46,578   47,773   2.6%

SB 8,303     7,840     -5.6% 18,474   17,845   -3.4% 35,522   34,201   -3.7%

NB 11,629   11,492   -1.2% 15,036   14,620   -2.8% 35,945   35,932   0.0%

SB 6,587     6,148     -6.7% 9,424     8,589     -8.9% 22,538   21,867   -3.0%

NB 5,382     5,383     0.0% 9,668     9,423     -2.5% 22,880   23,054   0.8%

EB 32,113   33,306   3.7% 56,102   58,612   4.5% 112,453 118,571 5.4%

WB 34,461   35,500   3.0% 50,377   54,179   7.5% 108,495 104,436 -3.7%

Screenline & 

Direction

NS 1

AM PM OP

NS 2

NS 3

NS 4

EW 1

NS 5
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Figure 4-6. CTP Screenline Volume Calibration versus NCHRP Guidelines 

The CAGRs of CTP screenline volumes in years 2015, 2020, and 2040 are shown in 
Table 4-6. It is forecasted that the CTP corridor will experience healthy growth from 2015 
to 2020 on all screenlines except NS6 in the southern portion of the corridor. Thereafter, 
as discussed in Chapter 3, the housing and employment developments start growing 
along the CTP corridor, resulting in higher CAGRs on the southern screenlines in the later 
years.  

Table 4-6. CTP Screenline CAGRs 

Screenline  2015 2020 2040 
CAGR 

2015-2020 2020-2040 

NS 1 333,327 391,736 504,731 3.3% 1.3% 

NS 2 380,632 435,288 558,164 2.7% 1.3% 

NS 3 300,868 352,200 485,224 3.2% 1.6% 

NS 4 162,254 192,742 289,007 3.5% 2.0% 

NS 5 121,930 133,789 237,037 1.9% 2.9% 

NS 6 74,463 76,212 141,670 0.5% 3.1% 

EW 1 404,600 442,300 596,990 1.8% 1.5% 
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The CAGRs of daily volumes on the CTP and IH 35W at each of the screenlines are 
shown in Table 4-7. The CTP is forecasted to experience healthy growth from 2015 to 
2020 on all screenlines as the facility goes through its ramp-up period until 2020. The 
CTP also shows higher growth than IH 35W in later years as traffic demand increases 
along with congestion on IH 35W. 

Table 4-7. Daily Volume CAGRs on CTP and IH 35W at Screenlines 

Screenline  
IH 35W CTP 

2015-2020 2020-2040 2015-2020 2020-2040 

NS 1 3.6% 1.0% 14.9% 2.1% 

NS 2 3.9% 0.4% 17.1% 2.7% 

NS 3 2.5% 0.6% 13.3% 3.7% 

NS 4 2.0% 1.3% 13.3% 2.9% 

NS 5 0.6% 2.2% 7.3% 4.7% 

NS 6 0.5% 3.3% 7.8% 5.2% 

A similar approach was taken for calibrating the PGBT-WE corridor. C&M selected three 
screenlines to evaluate NS movement along the corridor and the competing facilities. 
These screenlines are illustrated in Figure 4-7 and described below: 

 Screenline NS1 is located north of Airport Freeway and includes the following 
roads: Valley View Lane, SH 161, and Belt Line Road.  

 Screenline NS2 is north of IH 30 and includes the following roads: FM 157, SH 
360, Roy Orr Boulevard, PGBT-WE, Belt Line Road, Story Road, MacArthur 
Boulevard, and Loop 12.  

 Screenline NS3 is located between IH 30 and IH 20, and it includes the following 
roads: Collins Street, Browning Drive, New York Avenue, SH 360, Susan Street, 
Great Southwest Parkway, PGBT-WE, Carrier Parkway, Belt Line Road, 14th 
Street, and Loop 12.  
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 Figure 4-7. Screenlines in the PGBT-WE Project Area 
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The calibration results by screenline, direction, and time of day for the PGBT-WE corridor 
are summarized in Table 4-8. The total daily screenline volume comparison with existing 
traffic volumes is shown in Table 4-9 and was compared to NCHRP guidelines for 
reasonableness checking, as shown in Figure 4-8. As with the CTP, the daily PGBT-WE 
screenline differences from count data are well within the recommended limits. 

Table 4-8. PGBT-WE Screenline Volume Calibration Results by Time of Day and Direction 

 

 

Table 4-9. PGBT-WE Screenline Daily Calibration Results 

Screenline 
Daily 

Count 
Model 

Volume 
% Diff 

NS1 160,487 162,135 1.0% 

NS2 435,857 441,007 1.2% 

NS3 389,510 384,360 -1.3% 

 

Count
Model 

Volume
% Diff Count

Model 

Volume
% Diff Count

Model 

Volume
% Diff

SB 11,030 11,177 1.3% 24,010 24,156 0.6% 43,819 45,550 3.9%

NB 16,165 16,051 -0.7% 19,620 19,437 -0.9% 45,843 45,764 -0.2%

SB 31,922 31,681 -0.8% 65,744 67,621 2.9% 122,217 123,910 1.4%

NB 44,799 45,759 2.1% 48,807 49,223 0.9% 122,368 122,812 0.4%

SB 22,620 22,400 -1.0% 61,167 60,424 -1.2% 109,867 108,058 -1.6%

NB 39,901 39,756 -0.4% 41,047 40,400 -1.6% 114,907 113,322 -1.4%

NS1

NS2

NS3

AM PM OP
Screenline & 

Direction
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Figure 4-8. PGBT-WE Screenline Volume Calibration versus NCHRP Guidelines 

The PGBT-WE daily screenline volume CAGRs by model year are shown in Table 4-10. 
The CAGRs range from 4.9 percent at NS1 to 2.6 percent at NS3 in the 2015–2020 
period. The growth rate is expected to slow down in the 2020–2040 period to 1.9, 2.0, 
and 2.2 percent at NS1, NS2, and NS3, respectively. 

Table 4-10. PGBT-WE Screenline CAGRs 

Screenline 2015 2020 2040 
CAGR 

2015-2020 2020-2040 

NS1 162,135 206,148 301,620 4.9% 1.9% 

NS2 441,007 513,600 767,890 3.1% 2.0% 

NS3 384,360 436,610 671,080 2.6% 2.2% 

The daily volume growth rates of the PGBT-WE and SH 360 at screenlines NS2 and NS3 
are shown in Table 4-11. The PGBT-WE is forecasted to experience higher growth than 
SH 360 during both 2015–2020 and 2020–2040 periods, though growth decreases in 
2020–2040 for both facilities. 

Table 4-11. Daily Volume CAGRs on PGBT-WE and SH 360 at Screenlines 

Screenline  
SH 360 PGBT-WE 

2015-2020 2020-2040 2015-2020 2020-2040 

NS2 1.4% 1.0% 6.1% 2.8% 

NS3 1.5% 1.8% 5.9% 3.4% 
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4.3.2. Travel Time Calibration 

This section summarizes the travel time calibration results along the CTP and PGBT-WE 
corridors, comparing modeled volumes to the collected field data along the projects and 
competing facilities. The field travel times consist of real-time data obtained through 
Google Maps and its Advanced Programming Interface (API). 

The main non-tolled competitor for the CTP is IH 35W. The travel routes used for the 
comparison along the CTP corridor are shown in Figure 4-9. The CTP route was 
compared to two routes that utilize IH 35W. 

 
Figure 4-9. Routes for CTP Travel Time Comparisons 
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Figure 4-10 through Figure 4-18 compare the model run results and the collected field 
data in the AM, PM, and OP periods for the CTP routes. Results of the comparison 
indicate that the model has provided an acceptable estimate of travel times along these 
routes. 

 
Figure 4-10. Travel Time Calibration – CTP Route, AM Peak 

 
Figure 4-11. Travel Time Calibration – SH 174/IH 35W Route, AM Peak 
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Figure 4-12. Travel Time Calibration – IH 35W Route, AM Peak 

 
Figure 4-13. Travel Time Calibration – CTP Route, PM Peak 
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Figure 4-14. Travel Time Calibration – SH 174/IH 35W Route, PM Peak 

 
Figure 4-15. Travel Time Calibration – IH 35W Route, PM Peak 
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Figure 4-16. Travel Time Calibration – CTP Route, OP Period 

 
Figure 4-17. Travel Time Calibration – SH 174/IH 35W Route, OP Period 
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Figure 4-18. Travel Time Calibration – IH 35W Route, OP Period  

Travel time comparisons were also performed along the PGBT-WE corridor. The main 
non-tolled competitor to PGBT-WE is SH 360. The travel time routes used for the analysis 
along the PGBT-WE corridor are shown in Figure 4-19. The routes analyzed include the 
PGBT-WE, SH 360, and Great Southwest Parkway (GSWP) as an arterial option. 
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Figure 4-19. Routes for PGBT-WE Travel Time Comparisons 

The comparison between the model travel times and the field data for the PGBT-WE 
corridor routes are shown in Figure 4-20 through Figure 4-28. The results indicate that 
the model can reasonably estimate the observed travel times along these routes. 
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Figure 4-20. Travel Time Calibration – SH 360 Route, AM Peak 

 
Figure 4-21. Travel Time Calibration – GSWP Route, AM Peak 
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Figure 4-22. Travel Time Calibration – PGBT-WE Route, AM Peak 

 
Figure 4-23. Travel Time Calibration – SH 360 Route, PM Peak 
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Figure 4-24. Travel Time Calibration – GSWP Route, PM Peak 

 
Figure 4-25. Travel Time Calibration – PGBT-WE Route, PM Peak 
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Figure 4-26. Travel Time Calibration – SH 360 Route, OP Period 

 
Figure 4-27. Travel Time Calibration – GSWP Route, OP Period  
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Figure 4-28. Travel Time Calibration – PGBT-WE Route, OP Period 

 

4.3.3. Future Year Development 

C&M incorporated all of the model improvements from the base year into the future year 
models. The network changes within the study area for year 2040 are presented in Figure 
4-29.  
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Figure 4-29. Road Network Differences from 2015 to 2040 

4.4. Toll Diversion Model  

C&M implemented a toll diversion model to replicate and forecast existing and future 
transactions and revenues on the CTP and PGBT-WE. For the CTP, C&M used the stated 
preference (SP) survey performed by Resource Systems Group (RSG) within the study 
area in 2014 (for the full report by RSG, please see Appendix A). For the PGBT-WE, C&M 
used the SP survey by RSG prepared for CDM Smith (formerly Wilbur Smith Associates) 
in 2007.4  The parameters of these surveys were adjusted based on median household 
income in the study areas.  

It is assumed that VOT grows at the same rate as toll rates, therefore there is no need to 
independently adjust VOT for future years. Figure 4-30 and Figure 4-31 show 2015 and 
2040 transactions for the CTP and PGBT-WE, respectively. 

CTP Project Area 

PGBT-WE Project Area 
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Note: Figure not to scale. Transactions rounded to the nearest hundred 

Figure 4-30. CTP Stick Diagram and Daily Transactions for 2015 and 2040 
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Note: Figure not to scale. Transactions rounded to the nearest hundred. 

Figure 4-31. PGBT-WE Stick Diagram and Daily Transactions for 2015 and 2040 
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1 NCTCOG (2009, September). Dallas-Fort Worth Regional Travel Model (DFWRTM): Model Description. 
Retrieved from http://www.nctcog.org/trans/modeling/documentation/DFWRTMModelDescription.pdf  

2 https://www.dfwairport.com/stats/  

3 http://www.lawa.org/uploadedFiles/OurLAX/pdf/LAX_Survey_Final_Draft_REPORT_2012_08_19.pdf 

4 Resource Systems Group, Inc. (2007, February). SH 161 Stated Preference Survey. Prepared for CDM 
Smith (formerly Wilbur Smith Associates). 
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5.  Traffic and Revenue Forecast  

The following chapter presents the traffic and revenue (T&R) projections for the CTP and 
PGBT-WE over a forecast period of 50 years (in TxDOT fiscal years). C&M used the 
CMDFX to model T&R for a typical weekday in 2015 and to perform future scenario runs 
for projecting traffic in 2020 and 2040. The details of this modeling effort are discussed in 
Chapter 4. 

After creating a travel forecast for a typical weekday, C&M incorporated this information 
into its post-processing model designed to estimate T&R based on fiscal years. Traffic 
was interpolated between the model years and extrapolated after 2040 to cover the entire 
forecast period from 2016 to 2065. C&M also incorporated the T&R assumptions into this 
post-processing model. These assumptions are based on existing data and on C&M’s 
experience with toll road facilities, particularly toll system implementation and 
enforcement. 

Additionally, several T&R sensitivity scenarios were modeled to validate the functionality 
of the model and to show the weight of particular assumptions in the final T&R forecast. 
The sensitivity analysis results are presented at the end of this chapter.  

5.1. Toll Diversion 

Toll diversion models are used to estimate traffic demand on facilities such as toll roads 
and express lanes. In C&M’s methodology, toll diversion models are structured based on 
logit functions, dividing toll trips and non-toll trips on the basis of travel time savings and 
toll costs with respect to the socioeconomic characteristics of travelers. 

In order to predict travelers’ route choice behaviors—specifically, the choice between 
using toll lanes and arterials in the study area—C&M adopted and implemented a discrete 
choice Logit model. Logit models result in a probability that reflects the share of trips 
between a given origin-destination (OD) pair that may utilize a toll facility. In this approach, 
a utility function is allocated to each OD pair in the network. The probability of choosing 
a toll path over a non-toll path is a function of the difference between the utilities of the 
two paths. Equation 5-1 and Equation 5-2 illustrate the utility functions defined in this 
study, and Equation 5-3 illustrates the probability function. 

 

UNon-toll = βtime*(TTGPL) Equation 5-1 

UToll = ASC + βtime*(TTTR) + βcost*Toll 
Equation 5-2 

𝑃 =
1

1+𝑒∆𝑢  Equation 5-3 
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Where: 

P = Probability of selecting a tolled facility 

e = Base of Natural Logarithm 

 Δu = ASC+ βcost*Toll+ βtime* (TTTR-TTGPL) 

  TTTR = Travel time on toll route, in minutes 

  TTGPL = Travel time on free route, in minutes 

  Toll = Toll rate in dollars 

  βtime = Travel time coefficient 

  βcost = Cost coefficient 

  ASC = Alternative Specific Constant for the toll option 

Based on Δu (the difference between toll road and arterials’ utility functions), the trip 
tables for each market segment are divided into two parts: toll trips and non-toll trips. Toll 
trips are eligible to use either tolled or free routes, whereas non-toll trips are prohibited 
from using any tolled facility. Once this partitioning is set, the rest of the route choice 
behavior is determined by user equilibrium assignment, in which users select the route 
that minimizes their generalized travel cost.  

The toll diversion model discussed above was incorporated as part of the traffic 
assignment step. A number of feedback loops were performed, distributing total trips into 
toll trips and non-toll trips and then assigning them to the corresponding network 
configurations. 

VOT is a side-product of the Logit model, calculated as the ratio of the partial derivative 
of the utility function regarding travel time to the partial derivative regarding travel cost, 
as shown below: 

 𝑉𝑂𝑇 =  
60∗βtime

βcost
 Equation 5-4 

 

The VOTs utilized in this project are summarized in Table 5-1. Considering a median 
household income of about $52,500 in 2015 for the project areas, the VOTs are within 
acceptable ranges as recommended by FHWA guidelines. 
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Table 5-1. VOTs for the CTP and PGBT-WE 

Facility 
Trip 

Purpose 
VOT 

(2015$) 

CTP 

HBW $13.23 

NHB $16.81 

HNW $15.31 

PGBT-WE 

HBW $12.09 

NHB $15.43 

HNW $11.08 

5.2. Toll Collection 

NTTA utilizes an all-electronic toll (AET) collection system on all of its toll roads, including 
the CTP and PGBT-WE. Toll gantries are strategically located on the mainlanes and 
ramps to ensure that all movements in the system are tolled. The toll collection 
configuration for the CTP, along with the associated 2015 toll rates, is presented in Figure 
5-1. The CTP has three mainlane toll gantries and twelve pairs of ramp gantries. The 
mainlane gantries are located north of Hulen Street, north of FM 1187, and north of 
Sparks Road. The ramp gantries are located at Edwards Ranch Road, Arborlawn Drive, 
Oakmont Boulevard, Altamesa Boulevard, Sycamore School Road, McPherson 
Boulevard, FM 1187, CR 920, CR 913, FM 917, CR 904, and Sparks Road. 

The toll collection configuration for the PGBT-WE, along with the associated 2015 toll 
rates, is presented in Figure 5-2. The PGBT-WE has two mainlane toll gantries and nine 
pairs of ramp gantries. The mainlane gantries are located north of IH 30 and north of 
Arkansas Lane. The ramp gantries are located at Conflans Road, Shady Grove Road, 
north of Lower Tarrant Road, south of Lower Tarrant Road, Dalworth Street, W. Marshal 
Drive, W. Pioneer Parkway, Arkansas Lane, and Mayfield Road.  

Toll collections on the CTP and PGBT-WE are conducted through a combination of Toll 
Tag and ZipCash tolling. C&M compared the average toll rates per mile for passenger 
cars on most of the urban tolled facilities throughout the United States, as illustrated in 
Figure 5-3. The toll rates of the northern segment of the CTP (shown as yellow), as well 
as the southern segment of the CTP and the PGBT-WE (shown as green), fall near the 
center of the range compared to other urban facilities. The average toll rate per mile for 
two-axle vehicles is approximately 20 cents.  
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Figure 5-1. CTP 2015 Toll Configuration 
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Figure 5-2. PGBT-WE 2015 Toll Configuration 
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Figure 5-3. Comparison of Toll Rates per Mile, by Facility 
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The effective toll lengths by gantry for the CTP and PGBT-WE are presented in Table 5-2 
and Table 5-3, respectively. At each gantry, the toll length is applied to the toll rate per 
mile in order to calculate the final toll rate for that gantry. 

Table 5-2. Effective Toll Distance by Gantry for the CTP 

Section 
Toll Gantry Toll Influence Zone Toll 

Distance 
(miles) ID Location From To 

Northern 
CTP  

MLG1 Montgomery Main Lane Gantry IH 30 IH 20 6.19 

EDWRD Edwards Ranch Rd Edwards Ranch Rd IH 20 2.60 

ARBDR Arborlawn Dr Arborlawn Dr IH 20 1.50* 

OAKBD Oakmont Blvd IH 20 Oakmont Blvd 2.18 

ALTBD Altamesa Blvd IH 20 Altamesa Blvd 3.41 

Southern 
CTP  

SYCRD Sycamore School Rd IH 20 Sycamore School Rd 4.53 

MCPBD McPherson Blvd IH 20 McPherson Blvd 6.13 

MLG2 Stewart Main Lane Gantry IH 20 FM 1902  12.84 

FM1187 FM 1187 FM 1187 FM 1902  3.51 

CR920 CR 920 CR 920 FM 1902  2.07 

CR913 CR 913 FM 1902  CR 913 2.11 

FM917 FM 917 FM 1902  FM 917 3.85 

CR904 CR 904  FM 1902  CR 904 5.81 

MLG3 Main Lane Gantry FM 1902  US 67 9.57 

SPARD Sparks Rd  Sparks Rd  US 67 1.67 

Note: This distance represents the minumum influence distance used to calculate tolls. The actual distance is less than 1.5 miles. 
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Table 5-3. Effective Toll Distance by Gantry for the PGBT-WE 

Toll Gantry Toll Influence Zone Toll 
Distance 
(miles) ID Location From To 

CONRD Conflans Rd SH 183 Conflans Rd 1.50* 

SHGRD Shady Grove Rd SH 183 Shady Grove Rd 2.56 

NLTRD Lower Tarrant Rd - North** SH 183 Lower Tarrant Rd 4.41 

MLG11 Lower Tarrant Main Lane Gantry SH 183 IH 30 5.76 

SLTRD Lower Tarrant Rd - South Lower Tarrant Rd IH 30 1.50* 

DALST Dalworth St IH 30 Dalworth St 1.50* 

MARDR Marshall Dr IH 30 Marshall Dr 2.86 

PIOPY Pioneer Pkwy IH 30 Pioneer Pkwy 3.66 

MLG12 Arkansas Ln IH 30 IH 20 6.08 

ARKLN Arkansas Ln Arkansas Ln IH 20 2.11 

MAYRD Mayfield Rd Mayfield Rd IH 20 1.50* 

Note: * This distance represents the minimum influence distance used to calculate tolls. The actual distance is less than 1.5 miles. 
** The tolls charged at this gantry are discounted 40% due to the lack of a frontage road bridge across the river. 

5.3. Traffic and Revenue Assumptions 

The traffic and revenue assumptions for the SPS are presented below. Assumptions are 
listed separately for the CTP and PGBT-WE since each of these tollroads has its own 
corridor-specific conditions. Also, since these facilities are currently open, the 
assumptions are based on historical/existing data and trends from these facilities. The 
T&R assumptions are grouped into the following categories: 

 General 

 Toll Rate 

 Transportation Network 

 Capacity 

 AVI Shares 

 Truck Traffic Shares 

 Revenue Days 

 Revenue Recovery Rates 

 Ramp-up 

 Demographics 

The following sections present the T&R assumptions for each category listed above. In 
addition, C&M’s T&R analysis was conducted with the assumption that mainlanes, exit 
ramps, and entrance ramps have been built with proper geometric configurations and 
traffic control to ensure that traffic is not negatively affected. 
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5.3.1. General T&R Assumptions 

 CTP  

o Project limits for T&R estimation: 

 IH 30 to US 67 

o Project length:  

 27.6 miles (total centerline miles) 

o Project milestones: 

 Opened to traffic on May 11, 2014 

 A partial Interchange at IH 20 / SH 183  opened to traffic on the following 
dates: 

 IH 20W to CTP South and CTP North to IH 20E direct connectors 
opened in July 2014 

 IH 20E to CTP North and CTP South to IH 20W direct connectors 
opened in October 2014 

 The two direct connectors at the north end of the Project, from 
eastbound CTP to IH 30 and from westbound IH 30 to CTP, opened in 
mid-August and the end of October 2014, respectively. 

 The direct connectors at the south end of the CTP from/to US 67 are not 
assumed to be built during the forecast period. 

 PGBT-WE 

o Project limits for T&R estimation: 
 SH 183 to IH 20 

o Project length: 

 11.5 miles (total centerline miles) 

o Project milestones: 

 Toll collection began on August 2, 2009. 

 Phases 1–3 of the Western Extension opened to traffic in 2009 and 
2010, under the direction of TxDOT. 

 Phase 4 of the Western Extension opened to traffic in October 2012. 

5.3.2. Toll Rate Assumptions 

 CTP 

o IH 30 to Altamesa Boulevard: Two-axle vehicle AVI rate is $0.185/mile in 
July 2009. After July 2009, adjustments are made every 2 years at 2.75 
percent per year. 
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o Altamesa Boulevard to US 67: Two-axle vehicle AVI rate is $0.145/mile in 
July 2009. After July 2009, adjustments are made every 2 years at 2.75 
percent per year.  

o The video toll surcharge is the maximum of (a) 50 percent of the AVI toll 
charge or (b) $0.20 per transaction in 2009 dollars, inflated by 2.75 percent 
per year. 

o No congestion pricing is assumed. 

o Three or more axle Toll Rate Factor: 3.10 

o Tolls for vehicles with more than two axles are calculated based on “N-1” 
weighting. 

o The minimum toll charge is based on a trip length of 1.5 miles. 

o Tolls charged to users are rounded to the highest penny. 

 PGBT-WE 

o Two-axle vehicle AVI rate is $0.145/mile in July 2009. After July 2009, 
adjustments are made every 2 years by 2.75 percent per year. 

o The video toll surcharge is the maximum of (a) 50 percent of the AVI toll 
charge or (b) $0.20 per transaction in 2009 dollars, inflated by 2.75 percent 
per year. 

o No congestion pricing is assumed. 

o Three or more axle Toll Rate Factor: 3.40 

o Tolls for vehicles with more than two axles are calculated based on “N-1” 
weighting. 

o The minimum toll charge is based on a trip length of 1.5 miles. 

o Tolls charged to users are rounded to the highest penny. 

5.3.3. Transportation Network Assumptions 

Actual transportation network conditions were observed on the SPS, and future changes 
assumed in this study have been reviewed and approved by NTTA.  

 CTP 

o The posted speed limit on the section from IH 30 to Arborlawn Drive is 50 
mph, while the section from Arborlawn Drive to Altamesa Boulevard is 60 
mph, and the section south of Altamesa Boulevard is 70 mph. 

o The posted speed limit southbound, approximately 2,800 ft. north of US 67, 
is 55 mph; the posted speed limit approximately 2,000 ft. north of US 67 is 
40 mph. 

o The CTP begins/ends at US 67 at a signalized intersection. 
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 PGBT-WE 

o The posted speed limit on the PGBT-WE is 70 mph. There are currently no 
plans for increasing this speed limit.  

5.3.4. Capacity Assumptions 

Road segment capacity is based on the maximum vehicle throughput by lane, road, and 
terrain (area) type. The road capacities and transportation improvements are taken from 
NCTCOG’s “MOB35-2014 Update” in coordination with NTTA. 

 CTP 

o Six mainlanes from IH 30 to IH 20; no further increase in capacity is 
assumed throughout the forecast period. 

o Six mainlanes from IH 20 to Sycamore School Road; no further increase in 
capacity is assumed throughout the forecast period. 

o Four mainlanes from Sycamore School Road to FM 1187; no further 
increase in capacity is assumed throughout the forecast period. 

o Barrier-divided Super 2 configuration with intermittent passing lanes 
between FM 1187 and US 67; based on NCTCOG’s MOB35-2014 Update 
assumptions, all two-lane and Super 2 segments of the CTP will be 
converted to four lanes by 2035. 

o The following direct connectors are not assumed to be built during the 
forecast period: CTP North to IH 20W, IH 20E to CTP South, CTP North to 
SH 183W, SH 183E to CTP South, CTP South to IH 20E, and IH 20W to 
CTP North. 

o Limited capacity improvements to US 67 near the south end of the Project 
are assumed through the extent of the forecast period (two-lane to four-lane 
expansion approximately 1 mile in length). 

o The Regional Outer Loop between US 287 and SH 199 is not assumed to 
open during the forecast period. 

 PGBT-WE 

o By January 1, 2020, the segment from IH 30 to IH 20 will be expanded from 
two to three mainlanes in each direction. 

o By January 1, 2031, the segment from Conflans Road to north of Egyptian 
Way will be restriped to four mainlanes in each direction, and the segment 
from north of Egyptian Way to IH 20 will be expanded from three to four 
mainlanes in each direction. 

o SH 360 between IH 30 and IH 20 will be expanded to eight lanes by 2028. 

o The SH 360/PGBT-WE direct connector is not assumed to be open during 
the forecast period. 

o SH 360 between Camp Wisdom Road and Debbie Lane will be expanded 
to eight total lanes by 2035. 
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o SH 360 between Debbie Lane and US 67 will be expanded to six lanes by 
2035. 

5.3.5. AVI Shares 

AVI Shares are applied on a plaza-by-plaza basis, taking into consideration current 
observed averages and trends. All presented AVI shares include V-Toll. 

 CTP 

o The observed AVI share for the northern segment from IH 30 to Altamesa 
Boulevard is 78 percent in 2016 and will grow to 80 percent in 2019 and 
thereafter. 

o The observed AVI share for the southern section from Altamesa Boulevard 
to US 67 is 72 percent in 2016 and will grow to 75 percent in 2019 and 
thereafter. 

 PGBT-WE 

o Based on historical information, AVI shares remain consistent at 67 percent. 

5.3.6. Revenue Days 

The revenue days parameter is used within the T&R estimation to convert weekday 
values to annual values. Revenue days are applied on a plaza-by-plaza basis following 
current observed averages and trends through December 2015.  

 CTP 

o 330 days in 2016 and thereafter 

 PGBT-WE 

o 320 days in 2016, growing to 325 in 2019 and thereafter 

5.3.7. Truck Traffic Shares 

The truck percentage, or truck traffic project share, is applied on a plaza-by-plaza basis 
following current observed averages and trends through December 2015. All vehicles 
with more than two axles are considered trucks. 

 CTP 

o IH 30 to Altamesa Boulevard: Truck percentage is 1.8 percent and will 
decrease to 1.5 percent in 2019 and thereafter. 

o Altamesa Boulevard to US 67: Truck percentage is 5.0 percent and will 
decrease to 4.5 percent in 2019 and thereafter. 

 PGBT-WE 

o Truck percentage is 5.0 percent in 2015 and will increase to 5.5 percent in 
2019 and thereafter. 
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5.3.8. Revenue Recovery Rates 

The recovery rates for this study were developed based on historical data and future 
NTTA goals, with the guidance of NTTA. The recovery rate for AVI revenue is assumed 
to be 99.5 percent for all years. The recovery rate for ZipCash revenue is ultimately 
categorized in unpersuable, invoiced, and recovered ZipCash revenue. As with the AVI 
recovery rates, the ZipCash recovery rates are the same for both SPS projects, as 
presented in Table 5-4. The effective ZipCash toll factor will remain the same from 2019 
onward. 

Table 5-4. ZIPCash Yearly Reduction Factors for the SPS 

ZipCash Revenue Recovery Assumptions          
(excluding VTolls) 

2015 2016 2017 2018 2019 

Total Unpursuable ZipCash Revenue 24.5% 24.0% 23.5% 23.1% 22.1% 

Total ZipCash Revenue in Process (invoiced) 75.5% 76.0% 76.5% 76.9% 77.9% 

ZipCash Invoiced Revenue Recovered (After 3 Months) 51.0% 52.0% 53.1% 54.1% 55.0% 

Effective ZipCash Revenue Recovered (After 3 Months) 38.5% 39.5% 40.6% 41.6% 42.8% 

ZipCash Invoiced Revenue Recovered (After 1 Year) 61.2% 62.4% 63.7% 64.9% 65.5% 

Effective ZipCash Revenue Recovered (After 1 Year) 46.2% 47.4% 48.7% 50.0% 51.0% 

5.3.9. Ramp-up Assumptions 

Compared to the separate NTTA System, the SPS is relatively new, which is why ramp-
up factors are applied to the SPS facilities in this study. Ramp-up represents the period 
of time required for a project to reach its full potential, traffic-wise. It is during this period, 
in the early years of operation, that a project’s revenue stream is established.1 The ramp-
up factors used in this study are based on historical trends and C&M’s experience with 
similar projects. The range of these factors is within the common business practice for 
T&R studies. 

 CTP 

o Ramp-up begins at 70 percent in 2016 and will grow to 100 percent by 2019. 

 PGBT-WE 

o Ramp-up begins at 85 percent in 2016 and will grow to 100 percent by 2019. 

o Exceptions are the Conflans Road and North Lower Tarrant Road Gantries, 
which show saturated transaction growth rates. 
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5.3.10. Demographic Assumptions 

The demographic model input data of the SPS are the same for both the CTP and PGBT-
WE. C&M used the NCTCOG MOB40 demographic dataset to create the 2015 
demographic dataset and its corresponding model trip tables. 

5.4. Updated Traffic & Revenue Forecasts 

Based on the traffic forecast at each toll gantry location, C&M prepared an annual forecast 
for the SPS projects from the fiscal year 2016 to 2065. The annual transactions and 
revenue for the SPS are presented in Table 5-5, in nominal dollars. Nominal dollars are 
unadjusted and show the effects of the two-year cycle toll increase on the SPS. Table 5-6 
and Table 5-7 show the same T&R figures for the CTP and PGBT-WE separately. Figure 
5-4 illustrates the SPS annual transactions and revenues, followed by Figure 5-5 and 
Figure 5-6, which show the same information for the CTP and PGBT-WE, respectively. 

For the year 2016, C&M forecasts that the SPS will generate approximately $85 million 
in toll revenue as a result of approximately 88 million toll transactions. The number of 
transactions is projected to increase to approximately 188 million by 2040 and about 246 
million by the final forecast year of 2065. Annual revenue is projected to reach 
approximately $387 million by 2040 and about $986 million by 2065.  
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Table 5-5. Forecasted Transactions and Revenue for the SPS 

 

Total Toll Tag ZipCash Total Toll Tag ZipCash

2016 88,269       61,089       27,180       $84,652 $64,097 $20,556

2017 99,184       69,465       29,719       $98,173 $74,688 $23,485

2018 107,063     75,881       31,182       $118,645 $90,937 $27,708

2019 112,690     79,971       32,719       $126,129 $96,779 $29,350

2020 116,396     82,686       33,710       $136,510 $104,829 $31,681

2021 119,377     84,821       34,556       $141,414 $108,613 $32,801

2022 122,435     87,011       35,424       $151,829 $116,631 $35,198

2023 125,573     89,259       36,314       $157,287 $120,844 $36,443

2024 128,793     91,566       37,227       $168,875 $129,768 $39,106

2025 132,097     93,934       38,163       $174,949 $134,459 $40,490

2026 135,487     96,363       39,123       $187,843 $144,392 $43,451

2027 138,965     98,857       40,108       $194,604 $149,614 $44,990

2028 142,534     101,417     41,118       $208,951 $160,671 $48,280

2029 146,197     104,044     42,153       $216,477 $166,486 $49,991

2030 148,342     105,659     42,683       $230,325 $177,256 $53,069

2031 151,892     108,220     43,671       $238,276 $183,421 $54,856

2032 155,529     110,846     44,683       $255,482 $196,714 $58,768

2033 159,258     113,538     45,720       $264,315 $203,565 $60,749

2034 163,080     116,299     46,781       $283,414 $218,329 $65,085

2035 166,997     119,128     47,869       $293,226 $225,944 $67,282

2036 171,013     122,030     48,982       $314,431 $242,342 $72,088

2037 175,128     125,006     50,123       $325,332 $250,807 $74,526

2038 179,347     128,056     51,291       $348,875 $269,022 $79,853

2039 183,672     131,185     52,488       $360,988 $278,431 $82,557

2040 188,106     134,392     53,714       $387,129 $298,666 $88,462

2041 190,379     136,041     54,338       $395,634 $305,271 $90,363

2042 192,680     137,710     54,970       $419,048 $323,383 $95,665

2043 195,010     139,400     55,610       $428,259 $330,538 $97,721

2044 197,369     141,112     56,257       $453,609 $350,152 $103,456

2045 199,758     142,846     56,913       $463,585 $357,904 $105,681

2046 202,178     144,602     57,576       $491,032 $379,148 $111,885

2047 204,628     146,380     58,247       $501,838 $387,546 $114,292

2048 207,108     148,182     58,927       $531,557 $410,554 $121,003

2049 209,620     150,006     59,614       $543,261 $419,653 $123,608

2050 212,164     151,854     60,310       $575,439 $444,572 $130,867

2051 214,286     153,372     60,913       $586,594 $453,190 $133,404

2052 216,429     154,906     61,523       $619,735 $478,794 $140,941

2053 218,593     156,455     62,138       $631,748 $488,075 $143,673

2054 220,779     158,020     62,759       $667,440 $515,650 $151,790

2055 222,987     159,600     63,387       $680,379 $525,646 $154,732

2056 225,217     161,196     64,021       $718,817 $555,343 $163,474

2057 227,469     162,808     64,661       $732,752 $566,109 $166,643

2058 229,743     164,436     65,307       $774,150 $598,092 $176,058

2059 232,041     166,080     65,961       $789,157 $609,686 $179,471

2060 234,361     167,741     66,620       $833,741 $644,131 $189,610

2061 236,705     169,418     67,286       $849,904 $656,618 $193,286

2062 239,072     171,113     67,959       $897,920 $693,714 $204,206

2063 241,463     172,824     68,639       $915,327 $707,162 $208,165

2064 243,877     174,552     69,325       $967,039 $747,114 $219,925

2065 246,316     176,298     70,018       $985,786 $761,597 $224,189

Annual Transactions (Thousands) Annual Toll Revenue (Thousands, Nominal Dollars)Fiscal 

Year
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Table 5-6. Forecasted Transactions and Revenue for the CTP 

 

Total Toll Tag ZipCash Total Toll Tag ZipCash

2016 28,815       21,255       7,560         $34,659 $27,331 $7,328

2017 34,290       25,986       8,304         $42,114 $33,751 $8,363

2018 38,405       29,880       8,525         $53,357 $43,516 $9,841

2019 41,285       32,130       9,156         $57,822 $47,165 $10,656

2020 43,349       33,745       9,605         $63,429 $51,748 $11,681

2021 44,650       34,754       9,896         $65,959 $53,807 $12,151

2022 45,989       35,792       10,197       $71,086 $57,985 $13,101

2023 47,369       36,862       10,507       $73,921 $60,293 $13,628

2024 48,790       37,964       10,826       $79,667 $64,975 $14,692

2025 50,254       39,099       11,155       $82,844 $67,560 $15,284

2026 51,762       40,268       11,494       $89,283 $72,805 $16,477

2027 53,314       41,471       11,843       $92,842 $75,702 $17,140

2028 54,914       42,711       12,203       $100,058 $81,580 $18,479

2029 56,561       43,988       12,574       $104,047 $84,825 $19,222

2030 58,258       45,303       12,955       $112,133 $91,410 $20,723

2031 60,006       46,657       13,349       $116,603 $95,046 $21,557

2032 61,806       48,051       13,755       $125,664 $102,424 $23,240

2033 63,660       49,488       14,173       $130,673 $106,498 $24,175

2034 65,570       50,967       14,603       $140,827 $114,764 $26,063

2035 67,537       52,490       15,047       $146,438 $119,328 $27,110

2036 69,563       54,059       15,504       $157,817 $128,590 $29,227

2037 71,650       55,675       15,975       $164,105 $133,703 $30,402

2038 73,800       57,339       16,460       $176,855 $144,080 $32,776

2039 76,014       59,053       16,960       $183,901 $149,808 $34,093

2040 78,294       60,818       17,476       $198,188 $161,434 $36,754

2041 79,468       61,731       17,738       $203,031 $165,378 $37,652

2042 80,660       62,657       18,004       $215,563 $175,586 $39,977

2043 81,870       63,597       18,274       $220,829 $179,876 $40,953

2044 83,098       64,550       18,548       $234,460 $190,979 $43,481

2045 84,345       65,519       18,826       $240,189 $195,645 $44,543

2046 85,610       66,502       19,108       $255,015 $207,722 $47,293

2047 86,894       67,499       19,395       $261,245 $212,797 $48,448

2048 88,198       68,512       19,686       $277,371 $225,932 $51,439

2049 89,521       69,539       19,981       $284,148 $231,452 $52,696

2050 90,863       70,582       20,281       $301,687 $245,739 $55,948

2051 91,772       71,288       20,484       $307,535 $250,502 $57,033

2052 92,690       72,001       20,689       $324,910 $264,655 $60,255

2053 93,617       72,721       20,896       $331,209 $269,785 $61,423

2054 94,553       73,448       21,105       $349,921 $285,027 $64,894

2055 95,498       74,183       21,316       $356,704 $290,553 $66,151

2056 96,453       74,925       21,529       $376,856 $306,968 $69,889

2057 97,418       75,674       21,744       $384,162 $312,919 $71,244

2058 98,392       76,430       21,962       $405,866 $330,597 $75,269

2059 99,376       77,195       22,181       $413,734 $337,006 $76,728

2060 100,370     77,967       22,403       $437,108 $356,046 $81,062

2061 101,373     78,746       22,627       $445,581 $362,948 $82,634

2062 102,387     79,534       22,853       $470,756 $383,453 $87,302

2063 103,411     80,329       23,082       $479,881 $390,887 $88,995

2064 104,445     81,133       23,313       $506,993 $412,970 $94,023

2065 105,490     81,944       23,546       $516,821 $420,976 $95,845

Fiscal 

Year

Annual Transactions (Thousands) Annual Toll Revenue (Thousands, Nominal Dollars)
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Table 5-7. Forecasted Transactions and Revenue for the PGBT-WE 

 

Total Toll Tag ZipCash Total Toll Tag ZipCash

2016 59,454       39,834       19,620       $49,994 $36,765 $13,228

2017 64,894       43,479       21,415       $56,059 $40,937 $15,122

2018 68,658       46,001       22,657       $65,288 $47,420 $17,868

2019 71,405       47,841       23,564       $68,307 $49,613 $18,694

2020 73,047       48,941       24,105       $73,081 $53,081 $20,000

2021 74,727       50,067       24,660       $75,456 $54,805 $20,650

2022 76,446       51,219       25,227       $80,743 $58,646 $22,097

2023 78,204       52,397       25,807       $83,366 $60,551 $22,815

2024 80,003       53,602       26,401       $89,208 $64,794 $24,414

2025 81,843       54,835       27,008       $92,106 $66,899 $25,207

2026 83,725       56,096       27,629       $98,560 $71,587 $26,973

2027 85,651       57,386       28,265       $101,762 $73,912 $27,849

2028 87,621       58,706       28,915       $108,893 $79,092 $29,801

2029 89,636       60,056       29,580       $112,430 $81,661 $30,769

2030 90,084       60,356       29,728       $118,192 $85,846 $32,346

2031 91,886       61,564       30,322       $121,673 $88,375 $33,299

2032 93,723       62,795       30,929       $129,818 $94,290 $35,528

2033 95,598       64,051       31,547       $133,642 $97,068 $36,574

2034 97,510       65,332       32,178       $142,588 $103,565 $39,022

2035 99,460       66,638       32,822       $146,788 $106,616 $40,172

2036 101,449     67,971       33,478       $156,614 $113,753 $42,861

2037 103,478     69,330       34,148       $161,227 $117,104 $44,124

2038 105,548     70,717       34,831       $172,019 $124,942 $47,077

2039 107,659     72,131       35,527       $177,087 $128,623 $48,464

2040 109,812     73,574       36,238       $188,940 $137,232 $51,708

2041 110,910     74,310       36,600       $192,603 $139,893 $52,710

2042 112,019     75,053       36,966       $203,485 $147,796 $55,688

2043 113,139     75,803       37,336       $207,429 $150,661 $56,768

2044 114,271     76,561       37,709       $219,148 $159,173 $59,975

2045 115,414     77,327       38,086       $223,397 $162,259 $61,138

2046 116,568     78,100       38,467       $236,018 $171,426 $64,592

2047 117,733     78,881       38,852       $240,593 $174,749 $65,844

2048 118,911     79,670       39,240       $254,185 $184,622 $69,564

2049 120,100     80,467       39,633       $259,113 $188,201 $70,912

2050 121,301     81,271       40,029       $273,752 $198,833 $74,919

2051 122,514     82,084       40,430       $279,059 $202,688 $76,371

2052 123,739     82,905       40,834       $294,824 $214,139 $80,686

2053 124,976     83,734       41,242       $300,540 $218,290 $82,250

2054 126,226     84,571       41,655       $317,519 $230,623 $86,896

2055 127,488     85,417       42,071       $323,674 $235,093 $88,581

2056 128,763     86,271       42,492       $341,961 $248,375 $93,586

2057 130,051     87,134       42,917       $348,590 $253,190 $95,400

2058 131,351     88,005       43,346       $368,284 $267,494 $100,790

2059 132,665     88,886       43,779       $375,423 $272,680 $102,743

2060 133,992     89,774       44,217       $396,633 $288,085 $108,548

2061 135,331     90,672       44,659       $404,322 $293,670 $110,652

2062 136,685     91,579       45,106       $427,165 $310,261 $116,904

2063 138,052     92,495       45,557       $435,446 $316,276 $119,170

2064 139,432     93,419       46,013       $460,047 $334,144 $125,903

2065 140,826     94,354       46,473       $468,965 $340,622 $128,343

Fiscal 

Year

Annual Transactions (Thousands) Annual Toll Revenue (Thousands, Nominal Dollars)



5. Traffic and Revenue Forecast 

 Special Projects System 

 Comprehensive Traffic and Revenue Update 5-18 

 FINAL REPORT 

 
Figure 5-4. SPS Annual Transactions and Revenue 

 
Figure 5-5. CTP Annual Transactions and Revenue 
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Figure 5-6. PGBT-WE Annual Transactions and Revenue 

5.5. Sensitivity Analysis 

C&M performed a sensitivity analysis to determine the effects of specific T&R 
assumptions on final revenue. The following sections describe the sensitivity analysis 
results. Daily revenue values are presented in nominal dollars unless otherwise stated. 

5.5.1. Toll Rate 

C&M performed a standard toll sensitivity analysis to confirm the reasonableness of the 
toll rates on the SPS facilities. A toll rate below the revenue maximization level is typically 
selected to provide flexibility. Such a strategy allows room for future toll rate increases if 
further T&R optimization is necessary. 

The results of the toll sensitivity analysis are summarized in a toll sensitivity curve. The 
curve shows the net effect on revenue as the toll rate is increased. The net effect of 
increasing toll rate on revenue is a combination of decreased transactions (due to lower 
demand) and higher revenue per transaction (due to higher tolls). This net effect is shown 
as growth in total revenue until the revenue maximization point is reached, at which point 
the higher revenue per transaction from the toll rate increase is no longer enough to offset 
the loss in transactions. 

C&M conducted a toll sensitivity analysis for the CTP and PBT-WE for base year 2015 
and for the future year 2040. Toll rates ranging from $0.15 to $0.45 per mile were used 
for each year. Results are presented in real 2015 dollars. 

Figure 5-7 and Figure 5-8 illustrate the sensitivity of toll revenue and transactions to toll 
rate for the northern section of the CTP, in the years 2015 and 2040, respectively. Figure 
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5-9 and Figure 5-10 show the revenue sensitivity for the southern section of the CTP in 
2015 and 2040, repectively. Figure 5-11 and Figure 5-12 show the revenue sensitivity for 
the PGBT-WE in 2015 and 2040, respectively. 

As shown, the northern section of the CTP maximizes revenue at a higher toll rate than 
the southern section. The figures also illustrate that the toll rates of $0.2177 per mile (for 
the northern section of the CTP) and $0.1706 per mile (for the southern section of the 
CTP and the PGBT-WE) always fall below the maximization point within the sensitivity 
curves, allowing for potential toll rate increases if desired.  

 
Figure 5-7. CTP Northern Section Toll Revenue/Transaction Sensitivity to Toll Rate (2015) 

 
Figure 5-8. CTP Northern Section Toll Revenue/Transaction Sensitivity to Toll Rate (2040) 
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Figure 5-9. CTP Southern Section Toll Revenue/Transaction Sensitivity to Toll Rate (2015) 

 
Figure 5-10. CTP Southern Section Toll Revenue/Transaction Sensitivity to Toll Rate (2040) 
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Figure 5-11. PGBT-WE Toll Revenue/Transaction Sensitivity to Toll Rate (2015) 

 
Figure 5-12. PGBT-WE Toll Revenue/Transaction Sensitivity to Toll Rate (2040) 
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5.5.2. Value of Time 

C&M performed a sensitivity analysis based on VOT by analyzing one scenario with 90 
percent of the VOT (Low) and another scenario with 110 percent of the VOT (High) for 
both the CTP and PGBT-WE.  

For the CTP, the Low VOT scenario results in an annual revenue of $189 million in the 
year 2040, whereas the High VOT scenario generates $207 million. Compared to the 
forecasted annual revenue of $198 million, this translates into a decrease and increase 
of 4.5 percent for the Low and High scenarios, respectively.    

The same analysis was performed for the PGBT-WE. The Low and High scenarios 
generate annual revenue of $180 million and $196 million in year 2040, respectively. 
Compared to the forecasted value of $189 million, this means a reduction of 4.6 percent 
and an increase of 3.9 percent in the Low/High scenarios.    

5.5.3. Demographics 

To determine the revenue sensitivity of the SPS to demographic changes, C&M 
developed Low and High demographic scenarios. The Low scenario in each of the model 
years assumes 10 percent less growth (i.e., Low Demand), whereas the High scenario 
assumes 10 percent higher growth (i.e., High Demand).  

The results of this analysis for the CTP are shown in Figure 5-13. The Low and High 
Demand scenarios result in total annual revenue of $164 million and $233 million, 
respectively, in the year 2040. Compared to the forecasted revenue of $198 million, this 
means a 17 percent reduction and an 18 percent increase in revenue for the Low and 
High scenarios, respectively. 

The same analysis was performed for the PGBT-WE, as shown in Figure 5-14. The High 
Demand scenario results in a total annual revenue of $240 million in the year 2040. The 
corresponding Low Demand scenario revenue is $170 million. Compared to the forecast 
of $189 million, the High and Low scenarios result in a 27 percent increase and a 10 
percent decrease in the total annual revenue.  
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Figure 5-13. CTP Total Revenue Sensitivity to Demographics 

 
Figure 5-14. PGBT-WE Total Revenue Sensitivity to Demographics 
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5.5.4. Revenue Days 

Revenue days are calculated as the equivalent number of weekdays during the year 
based on the ratio of weekend-to-weekday traffic. A lower weekend-to-weekday ratio 
translates into a smaller revenue days indicator and, consequently, lower annual revenue. 

The assumed revenue days for the SPS were decreased and increased by 5 percent in 
the sensitivity analysis. Results indicate that if the parameter is decreased by 5 percent, 
revenue also decreases by 5 percent, or $4.2 million for the year 2016 and $19 million for 
the year 2040. 

5.5.5. AVI Share 

The AVI rate is the percentage of travelers who use a TollTag to pay tolls. Assumed 
revenue recovery rates are higher for AVI users than for ZIPCash users, who are all billed 
through Video Toll. However, Video Toll users are billed a higher effective toll rate than 
AVI users. 

AVI factors were decreased and increased by 5 percent for the sensitivity analysis. As a 
result, SPS revenue decreases or increases, respectively, by 1.45 percent ($1 million) for 
the year 2016 and by 1.24 percent ($5 million) for the year 2040.  

5.5.6. Effective Video Toll Factor 

Vehicles that travel on the toll roads without a transponder are identified by their license 
plate with cameras at the toll plazas, and vehicle owners receive a bill for their 
transactions via mail. The ZipCash factor is 150 percent of the AVI toll rate and accounts 
for the additional cost of billing video toll users. 

The effective video toll factor of the SPS is 1.5 and does not increase further over time. 
This parameter was decreased and increased by 5 percent in the sensitivity analysis. As 
a result, SPS revenue increases or decreases, respectively, by 1.3 percent ($1 million) in 
2016 and 1.4 percent ($6 million) in 2040.  

1 Innovative Finance Service Transportation ISTEA TIFIA. (2005.) Glossary of terms. Retrieved on 
December 2, 2005, from http://www.fhwa.dot.gov/ipd/glossary/index.htm#r. 
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1.0 INTRODUCTION  

The North Texas Tollway Authority (NTTA), in collaboration with C&M Associates, is 

evaluating the traffic and revenue potential of the Chisholm Trail Parkway, a north-south 

corridor connecting downtown Fort Worth, TX in the north to Cleburne, TX in the south. 

The Parkway is a 27.6 mile controlled-access toll road in Tarrant and Johnson counties along 

the extension of SH 121 as shown in Figure 1-1. This relatively new corridor was open to 

traffic and tolling in May of 2014. In the fall of 2014, Resource Systems Group, Inc. (RSG) 

conducted a stated preference (SP) survey for drivers who use or could potentially use the 

Chisholm Trail Parkway. The primary purpose of the survey was to estimate the willingness 

to pay for travel time savings, or value of time (VOT), of drivers who travel in the Chisholm 

Trail Parkway corridor. The estimated values of time will be incorporated into the regional 

travel demand model by C&M Associates to support base and future year estimates of traffic 

and toll revenue.  

 

FIGURE 1-1: STUDY AREA MAP 

RSG developed and implemented a stated preference survey questionnaire that gathered 

information from automobile travelers who recently made a trip in the region served by the 

Chisholm Trail Parkway. The questionnaire collected data on respondents’ current travel 

behaviors (also referred to as “revealed preferences”), presented respondents with 

information about the Chisholm Trail Parkway, and used stated preference experiments to 

collect data that were used to estimate travelers’ VOT under a range of possible travel times 

and toll costs. 
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The survey approach employed a computer-assisted self-interview technique developed by 

RSG. The stated preference survey instrument was customized for each respondent by 

presenting questions with modified wording based on each respondent’s previous answers. 

These dynamic survey features provide an accurate and efficient means of data collection 

and allow for the presentation of realistic future conditions that correspond with each 

respondent’s reported trip details.  

The survey was administered over the internet to travelers using the following two 

recruitment methods:  

 E-mail distribution to TollTag customers who recently used the Chisholm Trail 

Parkway 

 E-mail invitation to members of an online market research panel residing in Tarrant 

and Johnson counties.  

The survey was administered online between September and October of 2014 to 2,680 

respondents in the targeted study area. Data from the stated preference survey were analyzed 

using accepted statistical techniques to estimate the coefficients of multinomial logit (MNL) 

models for the aggregate sample and across different traveler market segments. The 

coefficients of the MNL models were used to estimate travelers’ value of time.  

This report documents the development and administration of the survey questionnaire, 

presents survey results, and summarizes the discrete choice model estimation methodology 

and findings. A complete record of survey screen captures, response tabulations, and 

respondents’ comments about the project are included as appendices. 

2.0 SURVEY QUESTIONNAIRE 

RSG worked closely with C&M Associates and NTTA staff to develop a questionnaire to 

meet the primary objectives of this study. 

The survey asked respondents to focus on their most recent trip in the corridor while they 

answered a series of questions that were grouped into five main sections: 

1. Introduction and trip qualification questions 

2. Trip characteristic questions 

3. Stated preference questions 

4. Debrief questions  

5. Demographic questions 

The complete set of survey questions as they appeared to respondents on-screen is included 

in Appendix A. 

2.1  |  INTRODUCTION AND TRIP QUALIFICATION QUESTIONS 

At the beginning of the survey questionnaire, respondents were presented with an 

introduction to the purpose of the survey, the estimated time required to complete the 

questionnaire, and instructions for how to navigate the computer-based instrument. A 
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project e-mail address was included on this and all subsequent screens to provide 

respondents with a way to contact the research team with any technical questions about the 

survey.  

After the survey introduction, respondents answered a set of qualification questions. The 

qualification questions were designed to classify respondents into one of two groups: 

1. Respondents who made a trip within, through, or into the study area and used the 

Chisholm Trail Parkway for that trip (Parkway Users) 

2. Respondents who made a trip within, through, or into the study area and could 

have potentially used, but did not use, the Chisholm Trail Parkway for that 

trip (Potential Parkway Users) 

The first qualification question asked whether the respondent has made a qualifying trip that 

met all of the following conditions: 

 Traveled within, through or into the study region in Tarrant and Johnson 

Counties (Figure 2-1): This ensured that the sample only included trips that were 

made within the Chisholm Trail Parkway Corridor and could potentially use the 

facility. 

 Was made within the past 30 days: This timeframe was selected to allow the 

sample to include respondents who make less frequent trips while ensuring that the 

trip was recent enough for the respondent to recall the specific trip details. 

 Took at least 10 minutes in travel time: The 10-minute minimum travel time 

ensured that an appropriate amount of travel time savings could be shown in the 

stated preference choice experiments for the proposed corridor. 

 Was made in a personal vehicle (e.g. car, pickup truck, or minivan): The 

forecasting model focused primarily on passenger vehicle travel. 
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FIGURE 2-1: SAMPLE SURVEY SCREEN: TRIP QUALIFICATION I 

Respondents who indicated that they had made a trip that met these criteria were asked if 

they used the Chisholm Trail Parkway on any qualifying trips (Figure 2-2). On the other 

hand, respondents who indicated that they had not made a trip within or through the study 

area were terminated from the survey. 

 

FIGURE 2-2: SAMPLE SURVEY SCREEN: TRIP QUALIFICATION II 
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Respondents who had made a trip in the study area and used the Chisholm Trail Parkway 

were asked to focus on their most recent trip that met all of the criteria as they continued 

through the survey. 

Respondents who had made a trip in the study area but did not use the Chisholm Trail 

Parkway were asked the reason for not using the Chisholm Trail Parkway. The following 

reasons were presented to these respondents:  

1. Could have potentially used the Chisholm Trail Parkway but did not want to pay a 

toll  

2. Could have potentially used the Chisholm Trail Parkway but the toll on that road is 

not worth travel time savings  

3. The Chisholm Trail Parkway was not convenient for any of those trips 

4. My trips’ beginning and ending locations did not require me to travel on the 

Chisholm Trail Parkway  

5. Other 

Respondents who indicated they ‘could have potentially used the Chisholm Trail Parkway 

but did not want to pay a toll’, or ‘the toll on that road is not worth travel time savings’ 

(criterion 1 or criterion 2) were asked to focus on their most recent trip that could have used 

the Chisholm Trail Parkway as they continued through the survey. Respondents who 

selected any of the last three options stated above (criterion 3 through 5) were terminated 

from the survey.  

2.2  |  TRIP CHARACTERISTIC QUESTIONS 

Respondents who qualified for the survey proceeded to answer a series of questions about 

their most recent qualifying trip in the study area. This most recent trip, referred to as the 

respondent’s reference trip, formed the basis for the rest of the questions in this section of 

the survey. Respondents were specifically asked to think about their most recent trip and not 

a typical or average trip they might make to ensure that the sample included a diverse range 

of trip types and travel characteristics. This most recent trip also provided a frame of 

reference for respondents when completing the stated preference exercises in the next 

section of the survey.  

Respondents were instructed to think of the one-way portion of their trip, rather than their 

entire round-trip, and were asked a series of questions regarding the specific details of their 

reference trip, including: 

 Day of week 

 Roads used in the study area (if did not use Chisholm Trail Parkway but could have 

used it) 

 Trip purpose 

 Beginning and ending locations 

 Specific origin and destination locations  

 On/Off ramps (if used Chisholm Trail Parkway) 

 Trip start time 
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 Travel time 

 Travel delays due to traffic congestion 

 Number of vehicle occupants 

 Trip frequency 

 Electronic toll collection (ETC – such as TollTag) device ownership 

These questions were asked before the stated preference exercises to: 1) focus respondents 

on a specific, recent trip they made in the corridor, and 2) collect detailed information about 

that trip to use for constructing the stated preference exercises. The specifics of these 

questions are described in detail below. 

First, respondents were asked to select the day of the week they made their trip. 

Respondents who did not use the Chisholm Trail Parkway but could have potentially used it 

were then provided with a list of major roads in the study area and asked to select the roads 

they used on their trip (Figure 2-3).  

 

FIGURE 2-3: SAMPLE SURVEY SCREEN: ROAD(S) USED 

Next, respondents were asked to indicate the primary purpose for making their reference 

trip. Focusing on their trip in one direction only, respondents were asked to report where 

their trip began and ended, and then to identify the specific trip origin and destination using 

a Google Maps-based geocoder developed by RSG. Respondents were provided with the 

option of entering a business name, a street intersection, a full street address, or by using an 

interactive map (Figure 2-4) to complete this portion of the survey. 
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FIGURE 2-4: SAMPLE SURVEY SCREEN: TRIP ORIGIN LOCATION 

The reported origin and destination locations for each respondent were converted to latitude 

and longitude coordinates using the Google Maps application programming interface (API). 

The Google Maps API also provided estimates of trip distances and travel times to compare 

to the travel times provided by the respondent. If a respondent’s start and end locations 

indicated a round trip, they were reminded to focus only on the one-way portion of their trip 

and asked if they needed to change either their beginning or ending location. Respondents 

who did not change their origin or destination were terminated from the survey. 

The users of the Chisholm Trail Parkway were asked to identify the interchanges they used 

to access and egress the Chisholm Trail Parkway. Next, respondents entered their trip 

departure time and the time they spent traveling, door-to-door, between their origin and 

destination. Additionally, travel time without delay was reported if delay was encountered on 

the trip (Figure 2-5). Reported travel times were compared to travel times obtained from 

the Google Maps route-planning algorithm. Respondents who reported excessively long (2.5 

times longer) or unrealistically short (0.75 times shorter) times compared to the Google-

estimate travel time were asked to confirm or correct their travel time. Finally, the 

respondents were asked if they paid any tolls for their reference trip in addition to the 

Chisholm Trail Parkway. 
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FIGURE 2-5: SAMPLE SURVEY SCREEN: TRAVEL TIME WITHOUT DELAY 

To conclude this section, respondents were asked details about the number of passengers in 

the vehicle, how often they make the same trip for the same purpose, and to indicate 

whether they owned a transponder such as TollTag for electronic toll collection. 

2.3  |  STATED PREFERENCE QUESTIONS 

Before the stated preference (SP) questions were administered, respondents were provided 

with details about the Chisholm Trail Parkway, including payment information (Figure 2-6 

and Figure 2-7). Respondents also received brief instructions about the stated preference 

questions. 

The stated preference questions were designed to construct quantitative experiments to 

estimate respondents’ travel preferences and behavioral responses under hypothetical future 

conditions. The details of each respondent’s reference trip were used to build a set of ten 

stated preference scenarios that included two travel alternatives for making their trip in the 

future. Parkway Users were presented with the following two alternatives: 

1. Make your trip using the Chisholm Trail Parkway 

2. Make your trip using an alternate route 

Potential Parkway Users were presented with the following two alternatives: 

1. Make your trip using the Chisholm Trail Parkway 

2. Make your trip using your current route 
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FIGURE 2-6: SAMPLE SURVEY SCREEN: PROJECT INFORMATION 

 

FIGURE 2-7: SAMPLE SURVEY SCREEN: PAYMENT INFORMATION 

Each travel alternative presented in the stated preference questions was described by two 

attributes: travel time and toll cost. The values of the attributes varied across the ten 

questions and respondents were asked to select the alternative they preferred the most under 

the conditions that were presented. Figure 2-8 shows an example stated preference scenario 

with varying attribute values. In order to avoid potential bias associated with the layout of 

the alternatives, the order of these alternatives was randomized for each respondent. 

Additional examples of the stated preference exercises are located in Appendix B.  
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FIGURE 2-8: SAMPLE SURVEY SCREEN: STATED PREFERENCE QUESTION 

The attribute values presented in each question varied around a set of base values. To ensure 

that the scenarios were realistic, the trip characteristics of each respondent’s reference trip 

were used to calculate the base value for each attribute. The base values for the attributes 

were varied by multiplying or adding one of several factors to give the level required by the 

experimental design for that particular scenario. By varying the travel time and toll cost, the 

respondent was faced with different time savings for different costs, allowing them to 

demonstrate their travel preferences across a range of values of time. 

Two different sets of attribute levels were used for the study based on whether the 

respondent used the Chisholm Trail Parkway or could have used the Chisholm Trail 

Parkway, and the distance traveled on the Chisholm Trail Parkway. The levels for short 

distance trips (i.e. a Chisholm Trail Parkway distance of less than 10 miles) had lower travel 

time savings and lower toll costs as compared to medium and long distance trips. Table 2-1 

and Table 2-2 detail the formulae that were used to calculate the attribute values.  
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TABLE 2-1: ATTRIBUTE LEVELS FOR CHISHOLM TRAIL PARKWAY UERS 

ATTRIBUTE LEVEL 

ALTERNATIVE 1: 
ALTERNATE ROUTE 

ALTERNATIVE 2: 
CHISHOLM TRAIL PARKWAY 

 

Chisholm Trail Parkway 
Highway Distance 

 

Chisholm Trail Parkway 
Highway Distance 

<=10 
miles 

11-20 
miles 

> 20 
miles 

<=10 
miles 

11-20 
miles 

> 20 
miles 

Travel Time 
(in minutes) 

1 

Current 
Travel Time 

+ Level 

3 5 7 

Current 
Travel Time 

+ Level 

-1 -1 -1 

2 5 7 9 -3 -3 -3 

3 7 9 11 -5 -5 -5 

4 9 11 13 -7 -7 -7 

5 11 13 15 -9 -9 -9 

Toll Cost 

1 

None Level 

$1.00 $2.00 $2.50 

2 $1.50 $2.50 $3.00 

3 $2.00 $3.00 $3.50 

4 $2.50 $3.50 $4.00 

5 $3.00 $4.00 $4.50 

6 $3.50 $4.50 $5.00 

7 $4.00 $5.50 $6.00 

8 $4.50 $6.50 $7.00 

9 $5.00 $7.50 $8.00 

10 $5.50 $8.50 $9.00 
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TABLE 2-2: ATTRIBUTE LEVELS FOR POTENTIAL CHISHOLM TRAIL PARKWAY USERS 

ATTRIBUTE LEVEL 

ALTERNATIVE 1: ALTERNATE 
ROUTE 

ALTERNATIVE 2: CHISHOLM TRAIL 
PARKWAY 

 

Chisholm Trail Parkway 
Highway Distance 

 

Chisholm Trail Parkway 
Highway Distance 

<=10 
miles 

11-20 
miles 

> 20 
miles 

<=10 
miles 

11-20 
miles 

> 20 
miles 

Travel Time 

1 

Current 
Travel Time 

+ Level 

1 3 5 

Current 
Travel Time 

+ Level 

-3 -5 -7 

2 3 5 7 -5 -7 -9 

3 5 7 9 -7 -9 -11 

4 7 9 11 -9 -11 -13 

5 9 11 13 -11 -13 -15 

Toll Cost 

1 

None Level 

$1.00 $2.00 $2.50 

2 $1.50 $2.50 $3.00 

3 $2.00 $3.00 $3.50 

4 $2.50 $3.50 $4.00 

5 $3.00 $4.00 $4.50 

6 $3.50 $4.50 $5.00 

7 $4.00 $5.50 $6.00 

8 $4.50 $6.50 $7.00 

9 $5.00 $7.50 $8.00 

10 $5.50 $8.50 $9.00 

The specific levels used in each stated preference experiment were determined by using an 

orthogonal experimental design, which ensured that information was collected from 

respondents in a statistically efficient manner while maintaining the independence of each 

attribute. This technique is commonly used in constructing experimental plans. The 

experimental design for this survey contained 100 experiments, which were divided into ten 

groups of ten. One of the ten groups was randomly chosen for each respondent and the ten 

experiments were shown to the respondent in a randomized order.  

2.4  |  DEBRIEF QUESTIONS 

After completing the ten stated preference scenarios, respondents answered a series of 

questions to assess the underlying rationale for their choices and to identify any potential 

strategic bias in their responses. Respondents who never selected the Chisholm Trail 

Parkway were asked to indicate the primary reason for their choices. A series of attitudinal 

statements regarding tolls were presented and respondents were then asked the degree to 

which they agreed or disagreed with each statement (Figure 2-9). 
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FIGURE 2-9: SAMPLE SURVEY SCREEN: TOLL ATTITUDE STATEMENTS 

2.5  |  DEMOGRAPHIC QUESTIONS 

The survey concluded with a series of demographic questions to classify respondents, 

identify differences in responses among traveler segments, and confirm that the sample 

contained a diverse cross-section of the traveling population in the Chisholm Trail Parkway 

corridor.  

All respondents were asked to provide the following information: 

 Home zip code 

 Gender 

 Age 

 Employment status 

 Household size 

 Vehicle ownership 

 Annual household income 

Before finishing the survey, respondents were given the opportunity to leave comments 

about the survey and/or the Chisholm Trail Parkway. These open-ended comments are 

provided in Appendix C. 

3.0 SURVEY ADMINISTRATION 

RSG worked closely with the project team to design an administration plan to produce a 

sample of drivers in the study region who travel in the Chisholm Trail Parkway corridor, 

including current users of the Chisholm Trail Parkway and travelers who do not use, but 

could use the Parkway. The sampling plan was designed to include a sufficient range of 

travelers and trip types to support the statistical estimation of the coefficients of a discrete 

choice model. By collecting data from a range of travelers and trip types, it is possible to 

identify the ways in which different characteristics affect route choice behavior. These 
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differences can then be reflected in the structure and coefficients of the resulting choice 

model.  

The survey instrument was administered entirely online through RSG’s rsgsurvey.com 

website. Survey administration began on September 24, 2014 and concluded on October 17, 

2014. A total of 2,680 respondents completed the survey during this time. 

Respondents were recruited to participate in the survey using two invitation methods: 

1. Email invitations distributed to TollTag customers who reside within a 5-mile radius 

of the Chisholm Trail Parkway 

2. Email invitations distributed to members of an online market research panel 

residing in Tarrant and Johnson counties 

The numbers of completed surveys by recruitment method are presented in Table 3-1. Each 

recruitment methodology is explained in greater detail below. 

TABLE 3-1: COMPLETE SURVEYS BY SURVEY OUTREACH METHOD 

OUTREACH METHOD 
COMPLETE 
SURVEYS 

TollTag Outreach  2,211 

Online Market Research Panel 469 

Total 2,680 

3.1  |  EMAIL DISTRIBUTION TO TOLLTAG CUSTOMERS 

The North Texas Tollway Authority sent email invitations to approximately 65,000 TollTag 

account holders who reside within 5-mile radius of the corridor. TollTag is the transponder-

based electronic toll collection system used on the Chisholm Trail Parkway and other NTTA 

facilities. Each email invitation contained a brief introduction to the survey and a direct link 

to the survey website. This survey outreach method resulted in 2,211 completed 

questionnaires, indicating a response rate of approximately 3.4%.  

3.2  |  EMAIL DISTRIBUTION TO MARKET RESEARCH PANEL 

MEMBERS 

Additional responses were obtained through email invitations to a selection of Texas 

residents using an online market research panel. RSG contracted Research Now, an online 

market research panel, to provide a suitable sample of individuals who met the basic criteria 

to take part in the survey research. Panel members were targeted who resided in Tarrant and 

Johnson counties in Texas. 

Qualifying members were sent an email invitation to the survey that contained a link with a 

unique identifier that allowed RSG to track respondents recruited from the panel provider. 

Respondents completed the survey on RSG’s server before being redirected back to the 
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panel provider’s website. A total of 469 respondents were recruited using Research Now’s 

market research panel. 

4.0 SURVEY RESULTS 

A total of 2,680 respondents completed the survey between September 24, 2014 and 

October 17, 2014. The number of useable survey records was reduced to 2,536 after 

completing data checks and outlier analysis during the model estimation work, which is 

described in more detail in Section 5 (Model Estimation) of this report. The descriptive 

analysis of the data presented below is based on the 2,536 respondents who were included in 

the final model estimation. The results are provided in four sections: trip characteristic 

questions, stated preference questions, debrief and opinion questions, and demographic 

questions. A complete set of tabulations of the survey questions is shown in Appendix B. 

4.1  |  TRIP CHARACTERISTIC QUESTIONS 

Of the 2,536 total trips in the survey sample, 2,364 trips were made using the Chisholm Trail 

Parkway and 172 trips used an alternate route but could have used the Chisholm Trail 

Parkway (Table 4-1.) Eighty-four percent of respondents who used the Chisholm Trail 

Parkway on their reference trip were recruited via e-mails sent to TollTag customers and the 

remaining 16% were recruited via the market research panel.   

TABLE 4-1: NUMBER OF COMPLETE SURVEYS BY TRAVELER TYPE 

TRAVELER TYPE COUNT PERCENT 

Parkway Users 2,364 93.2% 

Potential Parkway Users 172 6.8% 

Total 2,536 100% 

Table 4-2 shows the number of trips by trip purpose and beginning or ending location. For 

the purposes of this report, work trips include both commute and business-related trips, 

while non-work trip segments include all other purposes. A trip was classified as home-based 

if it originated at home or ended at home, whereas a trip was classified as non-home-based if 

it originated and ended at a place other than home.  
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TABLE 4-2: NUMBER OF REPORTED TRIPS BY TRIP PURPOSE AND TRIP LOCATION 

SEGMENT RESPONDENTS TRIP PURPOSE 

Home-Based Work Trips 779 - Go to/from work 

- Business related travel 

Home Based Non-Work 
Trips 

1,413 

- Go to/from school 

- Go to/from the airport 

- Shop 

- Social/Recreational 

- Other personal business 

Non-Home-Based Trips 344 - All purposes 

Reported trip purposes for travelers are shown in Figure 4-1. The most commonly reported 

trip was for social or recreational purposes (30%), followed by commute trips to or from 

work (26%). Work trips, which are defined as trips commuting to or from work as well as 

business-related travel, comprised of 36% of the sample. Overall, non-work related trips 

were reported more frequently than work trips, which—in addition to the high incidence of 

social and recreational trips—implies that the corridor is commonly used for infrequent 

travel.

 

FIGURE 4-1: TRIP PURPOSE 

Potential Parkway Users were asked to indicate which other major roads in and around the 

study area they used on their reference trip. The most commonly selected road was IH 35W 

(56%) closely followed by IH 30 (40%). Bryan Irvin Road, Hulen Street, SH 174, SH 121 

were also frequently selected. A significant majority of trips (67%) began at home. The most 

commonly reported trip originated at home and ended at a place other than home or work 

(48%). This is consistent with social/recreation trips making up the largest proportion of the 

sample. All other beginning and end combinations make up the remaining 52% of trips. 

Table 4-3 summarizes the distribution of beginning and ending locations for respondents. 

30% 

26% 

21% 

11% 

10% 

2% 

Social or recreational

Commute to/from work

Other personal errands

Shop

Business-related travel

Go to/from school
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TABLE 4-3: ORIGIN AND DESTINATION LOCATIONS 

 

DESTINATION 

My home 
My regular 
workplace 

Another 
place 

Total 

ORIGIN 

My home 3% 16% 48% 67% 

My regular workplace 8% 0% 6% 14% 

Another place 11% 2% 6% 19% 

Total 22% 18% 60% 100% 

Trip origins and destinations, stratified by distance, are displayed in Figure 4-2 and Figure 

4-3. Figure 4-2 shows respondents’ trip origins are scattered along the study corridor with 

most short distance trips (i.e. up to 15 miles) originating from southwest parts of Fort 

Worth. Many of the trips originating within the Cleburne area tended to be a little longer 

(31–60 miles) in distance. Figure 4-3 shows that trip destinations are less scattered with 

many trips ending within the Fort Worth metropolitan area or along the Chisholm Trail 

Parkway corridor. 
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FIGURE 4-2: TRIP ORIGINS BY DISTANCE TRAVELED 
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FIGURE 4-3: TRIP DESTINATIONS BY DISTANCE TRAVELED 

The latitude and longitude coordinates for each trip’s origin-destination pair were used to 

estimate the trip distance using a Google Maps route-planning algorithm. The average 

calculated distance traveled for all respondents was 27 miles and the median was 18 miles. 

The average reported travel time for all respondents was 38 minutes and the median was 30 

minutes. Table 4-4 shows mean and median calculated trip distances and reported travel 

times by trip purpose. Social or recreational trips were the longest by both measures.  
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TABLE 4-4: REPORTED TRAVEL TIME AND CALCULATED TRIP DISTANCE BY PURPOSE 

TRIP PURPOSE 
DISTANCE (MILES) TIME (MINUTES) 

Mean Median Mean Median 

Commute and work-related 26 19 37 30 

Social or Recreational 36 23 47 35 

Other 20 15 31 25 

The distribution of reported on-ramps and off-ramps for current Parkway travelers is 

presented in Figure 4-4. About 64% of Chisholm Trail Parkway travelers reported entering 

or exiting the study corridor using Montgomery St/University Drive in the north or US 67 in 

the south. Among the intermediate ramps, I-30/US 377, Oakmont Boulevard, and FM 1187 

– Crowley Plover Road are more frequently used than other ramps.  

 

FIGURE 4-4: ON/OFF RAMPS 

The large majority of surveyed travelers did not report any delay due to traffic congestion on 

their reference trip. Overall, only about 7% of respondents reported at least some delay on 

the Chisholm Trail Parkway or on any other alternate toll-free routes implying that traffic 
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5% 

2% 

3% 

2% 

2% 
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congestion is not considered to be a major problem for most respondents in the study area. 

Reported vehicle occupancy by trip purpose and trip location segments is shown in Figure 

4-5. Eighty-eight percent of home-based work trips were made in single occupant vehicles 

(SOV), while only 40% of home-based non-work trips were conducted in a SOV. Overall, 

the mean occupancy was 1.61 people per vehicle.  

 

FIGURE 4-5: VEHICLE OCCUPANY 

Respondents also reported the frequency per month that they make the same trip for the 

same purpose. As shown in Figure 4-6, work and work-related trips were made the most 

frequently. Social and recreational trips were made far less frequently. 

 

FIGURE 4-6: FREQUENCY BY TRIP PURPOSE 

Ninety-one percent of the current Parkway users and 56% of potential Parkway travelers 

reported owning a TollTag account or another type of transponder (Figure 4-7). It should 

be noted that the high proportion of respondents with an ETC transponder for the users 

88% 
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segment could be partly attributed to the fact that a large number of respondents were 

recruited through the email distribution to TollTag customers.  

 

FIGURE 4-7: ETC OWNERSHIP BY USER TYPE 

4.2  |  STATED PREFERENCE QUESTIONS 

After completing the trip information portion of the survey, respondents answered ten 

stated preference tradeoff exercises, each tailored to their reported trip. Respondents chose 

the toll-free alternative in approximately half of stated preference scenarios, and the 

Chisholm Trail Parkway alternative in the other half (Table 4-5).  

TABLE 4-5: STATED PREFERENCE CHOICE BY ALTERNATIVE AVAILABILITY 

ALTERNATIVE 
NUMBER OF 

EXPERIMENTS 
SHOWN 

NUMBER OF 
EXPERIMENTS 

SELECTED 

PERCENT 
SELECTED 

Alternative 1: Toll Free Route 25,360 12,792 50.4% 

Alternative 2: Chisholm Trail 

Parkway  

25,360 12,568 49.6% 

Respondents were less likely to choose the Chisholm Trail Parkway alternative as the toll 

cost increased. Figure 4-8 shows the percentage of time the toll alternative was chosen in 

the stated preference experiments at different toll costs. The first bar on the left in Figure 

4-8 shows that when the presented toll costs were less than $1, the tolled option was selected 

90% of the time. In general, Figure 4-8 shows that the likelihood of respondents choosing 

the toll option decreased considerably as the toll amount increased. Since each respondent 

was presented with ten questions, the total number of choice observations is 25,360.  

91% 

56% 

9% 

44% 

Parkway Users (n =
2364)

Potential Parkway
Users (n = 172)

Has TollTag or another type of ETC Does not have an ETC
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FIGURE 4-8: TOLL ALTERNATIVE SELECTION BY TOLL COST 

Figure 4-9 shows the percent of time the tolled option was selected at different increments 

of time savings presented in the 25,360 stated preference experiments. In general, 

respondents were more likely to select the toll alternative at higher amounts of time savings. 

In experiments where the presented time savings for using the Chisholm Trail Parkway was 

less than 5 minutes, respondents selected this alternative 10% of the time. If the time savings 

for using was 20 minutes or more, the toll alternative was selected in 60% of experiments. 

Overall, Figure 4-8 and Figure 4-9 show that respondents behaved rationally in the stated 

preference experiments. Analysis of the stated preference data will be described in more 

detail in the Model Estimation section of this report. 
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FIGURE 4-9: TOLL ALTERNATIVE SELECTION BY TIME SAVINGS 

4.3  |  DEBRIEF QUESTIONS 

Upon completing the stated preference experiments, respondents were asked to answer a 

series of debrief questions to understand the underlying reasons for their choices in the ten 

stated preference questions. If a respondent never chose to use the Chisholm Trail Parkway 

alternative in the stated preference scenarios, they were asked to select the primary reason 

why they had not done so. Out of the 130 respondents (only 5% of the sample) who never 

chose the toll road alternative, the most frequently cited reason (35%) was “Opposed to 

paying tolls.” A slightly smaller number of respondents (30%) selected “Time savings not 

worth the toll cost”. Figure 4-10 shows the distribution of the reasons cited for never 

selecting the toll alternative in the stated preference scenarios.  
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FIGURE 4-10: REASON FOR NEVER CHOOSING TOLL ALTERNATIVE 

Respondents were presented with a series of statements regarding their attitudes about tolls 

and were asked to indicate the level to which they agree or disagree with the statements on a 

five-point scale. Figure 4-11 presents the responses to these statements. Ninety-two percent 

of respondents agreed with the statement “I will use a toll route if the tolls are reasonable 

and I save time,” while about 4% were neutral, indicating that a large majority of 

respondents are open to the idea of using toll roads. Mixed responses were obtained when 

respondents were asked about their attitude towards the statement “I support increased or 

new taxes to pay for highway improvements,” with about 49% of the respondents agreeing.  

 

FIGURE 4-11: ATTITUDE STATEMENTS ABOUT TOLLS AND CONGESTION 

4.4  |  DEMOGRAPHIC QUESTIONS 

Respondents were asked to report various demographic characteristics to conclude the 

survey. For each question, respondents were given the option of selecting “Prefer not to 

answer.” The proportion of people selecting this option varied between 2% to 5% for the 

most part except for the household income question where 19% of the respondents selected 
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“Prefer not to answer.” Of the valid responses for each question, slightly over half were 

female (54%), and the median age of the sample fell in the 45-54 year-old category. Forty-

five percent of respondents live in a two-person household and 49% of respondents have 

two household vehicles. Most respondents (61%) were employed full-time, and 14% of 

respondents were employed part-time or self-employed. The median household income of 

respondents was in the $75,000 - $99,999 income category, with a distribution as shown 

below in Figure 4-12. 

 

FIGURE 4-12: ANNUAL HOUSEHOLD INCOME 

5.0 MODEL ESTIMATION 

Statistical analysis and discrete choice model estimation were carried out using the stated 

preference survey data. Responses from the stated preference scenarios were expanded into 

a dataset containing eight observations for each respondent, for a total of 25,360 choice 

observations.  

5.1  |  METHODOLOGY AND ALTERNATIVES 

The statistical estimation and specification testing were completed using a conventional 

maximum likelihood procedure that estimated a set of coefficients for a multinomial logit 

(MNL) model for the sample. The model coefficients provide information about the 

respondents’ sensitivities to time and cost which were tested in the tradeoff scenarios. The 

sensitivities will serve as inputs into the travel demand model to support updated traffic and 

revenue forecasts for the Chisholm Trail Parkway corridor. 

In each stated preference experiment, respondents who used the Chisholm Trail Parkway for 

their reference trip were presented with the following two alternatives: 

1. Make your trip using the Chisholm Trail Parkway 

2. Make your trip using an alternate route 
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Respondents who could have used the Chisholm Trail Parkway were presented with the 

following two alternatives: 

1. Make your trip using the Chisholm Trail Parkway 

2. Make your trip using your current route 

Respondents were asked to choose the option they preferred the most under the conditions 

that were presented. The alternatives presented to each respondent are described in more 

detail in Section 2 above. 

5.2  |  IDENTIFICATION OF OUTLIERS 

The choice data were screened to ensure that all observations included in the model 

estimation represented realistic trips and reasonable trade-offs in the stated preference 

exercises. Several variables were used for screening purposes, including an examination of 

the geographical coordinates of the reported trip, total survey duration, and inconsistent or 

irrational choice behavior. 

After reviewing these variables and the effects that extreme values had on the models, it was 

determined that respondents who met the following conditions should be excluded from the 

final analysis (the categories are not mutually exclusive; some respondents were included in 

more than one category): 

 Respondents whose trip could not have reasonably used the Chisholm Trail Parkway 

for any portion of their trip based on their origin and destination coordinates (50 

respondents, 500 choice observations).  

 Respondents who completed the survey in less than five minutes (5 respondents, 50 

choice observations). 

 Respondents whose trip was greater than 1,000 miles or shorter than 2 miles in 

length (22 respondents, 220 choice observations). 

 Respondents whose implied speed (60 * estimated trip distance/reported travel time) 

for their trip was greater than 100 mph or less than 3 mph (23 respondents, 230 

choice observations).  

 Respondents whose reported amount of delay during their trip was 80% or more of 

their entire trip time (5 respondents, 50 choice observations). 

 Respondents demonstrating inconsistent or irrational choice behavior in the stated 

preference exercises. For example, respondents who established a certain dollar 

amount for willingness to pay for time savings and then rejected paying less money 

for equal or more time savings (65 respondents, 650 choice observations). 

Based on this outlier analysis, data from 2,536 respondents were used to estimate the models 

presented in this report.  

5.3  |  MODEL SPECIFICATION 

The multinomial logit model estimates a choice probability for each alternative presented in 

the stated preference tradeoff exercises. The alternatives are represented in the model by 

observed utility equations of the form: 
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U1 = β1X1 + β2X2 + ... + βnXn 

Where each ‘X’ represents a variable specified by the researcher and each ‘β’ is a coefficient 

estimated by the model that represents the sensitivity of the respondents in the sample to the 

corresponding variable.  

Several utility equation structures were tested using the variables included in the stated 

preference scenarios, as well as trip characteristics and demographic variables. The models 

presented in this section are final model specifications and only include the variables that 

proved statistically significant in informing choice. The variables that were tested included: 

 Beginning and ending locations 

 Trip purpose 

 Time of day 

 County of residence 

 Household income 

 ETC ownership 

 Delay experienced 

After reviewing the significance of each variable, the final model specifications were chosen 

based on model fit, the intuitiveness and reasonableness of the model coefficients, and the 

expected application of the model results. Different model specifications are presented 

below. The first is an aggregate, non-segmented model with all respondents. The aggregate 

model also contains an alternative-specific constant and a dummy variable for ETC 

ownership on the toll alternative. 

In addition to the aggregate model, individual models were estimated for the following three 

different traveler groups based on trip purpose and beginning and ending location:  

1. Home-Based Work Trips 

2. Home-Based Non-Work Trips 

3. Non-Home-Based Trips 

Work trips are defined as those trips with a commute or work-related primary purpose. 

Non-work trips are trips with any other primary purpose. A trip was classified as home-

based if it originated at home or ended at home, whereas a trip was classified as non-home-

based if it originated and ended at a place other than home. The home-based work trip 

model was further segmented by household income (Table 5-2). Separate travel time and 

cost coefficients were estimated for the following three income groups for this model: 

 Income Group 1 - $0 to $49,999 

 Income Group 2 - $50,000 to $99,999 

 Income Group 3 - $100,000 or more 

The coefficient values, robust standard errors, robust t-statistics, and general model statistics 

for the aggregate and segmented models are presented in Table 5-1 through Table 5-4. The 

coefficient values provide estimates of the true, unknown population coefficients. The 

robust standard error is a measure of error around the mean estimate, adjusted to reflect the 

panelized structure of the data (ten choice observations per respondent). The robust t-
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statistic is simply the coefficient estimate divided by the robust standard error. The 95 

percent confidence threshold was used to determine statistical significance in the model 

estimation. A robust t-statistic greater/less than ±1.96 indicates there is at least a 95 percent 

chance that the coefficient estimate is statistically different from zero. The model fit statistics 

included are the number of observations, the number of individuals, the Log Likelihood at 

zero, at constants only and at convergence, the number of estimated parameters, Rho-

Squared (a model fit measure), and adjusted Rho-Squared (another model fit measure that 

incorporates the number of estimated parameters).  

TABLE 5-1: MODEL COEFFICIENTS: AGGREGATE MODEL 

COEFFICIENTS ALTERNATIVES COEFFICIENT VALUES 

Coefficient 
Name 

Description Units 
Alternate 

Route 
Chisholm 

Trail 
Value 

Rob. Std. 
Error 

Rob. T-
test 

β_Time Travel time Minutes X X -0.179 0.0055 -32.420 

β_Cost Toll cost $ X X -0.749 0.0164 -45.690 

β_ETC 
Dummy variable for respondents 
who owned an ETC 

1,0 
 

X -0.875 0.1230 -7.100 

β_ASC 
Alternative-specific constant applied 
to the toll alternative 

1,0 
 

X 0.987 0.1040 9.450 

 

Model Statistics 

Number of parameters 4 

Number of observations 25360 

Number of individuals 2536 

Initial log-likelihood -17578.2 

Final log-likelihood -13034.5 

Rho-square 0.258 

Adjusted rho-square 0.258 
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TABLE 5-2: MODEL COEFFICIENTS: HOME-BASED WORK TRIPS 

COEFFICIENTS ALTERNATIVES COEFFICIENT VALUES 

Name Description Units 
Alternate 

Route 
Chisholm 

Trail 
Value 

Rob. Std. 
Error 

Rob. T-
test 

β_Time - Income 
Group 1 

Travel time for Home Based 
Work Trips - Income 1 

Minutes X X -0.151 0.0179 -8.46 

β_Time - Income 
Group 2 

Travel time for Home Based 
Work Trips - Income 2 

Minutes X X -0.173 0.015 -11.6 

β_Time - Income 
Group 3 

Travel time for Home Based 
Work Trips - Income 3 

Minutes X X -0.184 0.0125 -14.7 

β_Cost - Income 
Group 1 

Toll Cost for Drive Alone Home 
Based Work Trips - Income 1 

$ X X -0.789 0.108 -7.32 

β_Cost - Income 
Group 2 

Toll Cost for Drive Alone Home 
Based Work Trips - Income 2 

$ X X -0.791 0.0589 -13.43 

β_Cost - Income 
Group 3 

Toll Cost for Drive Alone Home 
Based Work Trips - Income 3 

$ X X -0.786 0.0386 -20.38 

β_ETC 
Dummy variable for respondents 
who owned an ETC 

1,0 
 

X 0.728 0.215 3.3900 

β_ASC 
Alternative-specific constant 
applied to the toll alternative 

1,0 
 

X -0.539 0.236 -2.28 

 

Model Statistics 

Number of parameters 8 

Number of observations 7790 

Number of individuals 779 

Initial log-likelihood -5399.62 

Final log-likelihood -3962.21 

Rho-square 0.266 

Adjusted rho-square 0.265 
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TABLE 5-3: MODEL COEFFICIENTS: HOME-BASED NON-WORK TRIPS 

COEFFICIENTS ALTERNATIVES COEFFICIENT VALUES 

Coefficient 
Name 

Description Units 
Alternate 

Route 
Chisholm 

Trail 
Value 

Rob. Std. 
Error 

Rob. T-
test 

β_Time Travel time Minutes X X -0.181 0.0074 -24.570 

β_Cost Toll cost $ X X -0.749 0.0217 -34.540 

β_ETC 
Dummy variable for respondents 
who owned an ETC 

1,0 
 

X -0.931 0.1600 -5.830 

β_ASC 
Alternative-specific constant applied 
to the toll alternative 

1,0 
 

X 1.030 0.1310 7.850 

 

Model Statistics 

Number of parameters 4 

Number of observations 14130 

Number of individuals 1413 

Initial log-likelihood -9794.17 

Final log-likelihood -7222.14 

Rho-square 0.263 

Adjusted rho-square 0.262 

 

TABLE 5-4: MODEL COEFFICIENTS: NON-HOME-BASED TRIPS 

COEFFICIENTS ALTERNATIVES COEFFICIENT VALUES 

Coefficient 
Name 

Description Units 
Alternate 

Route 
Chisholm 

Trail 
Value 

Rob. Std. 
Error 

Rob. T-
test 

β_Time Travel time Minutes X X -0.181 0.0144 -12.580 

β_Cost Toll cost $ X X -0.682 0.0410 -16.620 

β_ETC 
Dummy variable for respondents 
who owned an ETC 

1,0 
 

X -1.180 0.3380 -3.500 

β_ASC 
Alternative-specific constant applied 
to the toll alternative 

1,0 
 

X 1.160 0.2930 3.940 

 

Model Statistics 

Number of parameters 4 

Number of observations 3440 

Number of individuals 344 

Initial log-likelihood -2384.43 

Final log-likelihood -1819.88 

Rho-square 0.237 

Adjusted rho-square 0.235 
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5.4  |  VALUES OF TIME 

One way to evaluate the sensitivities that are estimated in the MNL models is to calculate the 

marginal rates of substitution for different attributes of interest. In basic economic theory, 

the marginal rate of substitution is the amount of one good (e.g., money) that a person 

would exchange for a second good (e.g., travel time), while maintaining the same level of 

utility, or satisfaction. In this analysis, the marginal rate of substitution of the travel time and 

toll cost coefficients provides the implied toll value that travelers would be willing to pay for 

a given amount of travel time savings offered by using the Chisholm Trail Parkway 

compared to an alternate toll-free route. 

The willingness to pay for travel time savings, or value of time (VOT), can be calculated by 

dividing the travel time coefficient by the toll cost coefficient and multiplying the product by 

60 to convert this into the more commonly cited units of dollars per hour:  

        
      

      
 

Where β_Time is the value of the travel time coefficient (with units of 1/min), and β_Cost is 

the value of the toll cost coefficient (with units of 1/$). 

VOT for the aggregate sample and the VOTs for the different market segments are shown 

below in Table 5-5.  

TABLE 5-5: VALUES OF TIME 

MODEL/SEGMENT VOT ($/HOUR) 

Aggregate $14.34 

Home-Based Work – Income Group 1 (Up to $49,999) $11.48 

Home-Based Work – Income Group 2 ($50,000 to $99,999) $13.12 

Home-Based Work – Income Group 3 ($100,000 or more) $14.05 

Home-Based Non-Work $14.50 

Non-Home-Based $15.92 

6.0 CONCLUSIONS 

RSG successfully developed and implemented a stated preference survey questionnaire that 

gathered information from 2,536 automobile travelers in the Chisholm Trail Parkway 

corridor. The purpose of the survey was to measure the value of time of travelers who make 

trips within the corridor. The questionnaire collected data on current travel behavior, 

presented respondents with information about potential Chisholm Trail Parkway 

improvements, and engaged the travelers in a series of stated preference experiments to 
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measure their propensity to use the Chisholm Trail Parkway under a variety of travel time 

and toll cost conditions. 

Multinomial logit choice models were developed to provide estimates of value of time 

(VOT) for travelers in the corridor. The aggregate estimated VOT was $14.34 per hour. The 

segmented VOTs for Home-Based Work trips for different income groups vary from $11.48 

per hour to $14.05 per hour. The aggregate estimated VOT for Home-Based Non-Work 

trips and Non-Home-Based trips were $14.50 per hour and $15.92 per hour, respectively.  

These estimates of values of time and propensity to use the Chisholm Trail Parkway will be 

incorporated into the travel demand model to support estimates of traffic and toll revenue 

for the corridor. 


