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Executive Summary 
Over the next 25 years, the Texas population is expected to grow by 41 percent 
to 31.8 million by 2030.  The economy will grow even faster at an annual rate of 
2.9 percent, with total Gross State Product (GSP), a measure of state economic 
activity, reaching nearly $1.7 trillion by 2030.  This population and economic 
growth will drive demand for passenger and freight transportation in coming 
decades.  By 2030, registered vehicles in Texas are expected to increase by almost 
98 percent from 18.0 million in 2000 to 35.5 million.  Similarly, average annual 
vehicle miles traveled (VMT) on Texas roadways are expected to increase 70 
percent by 2030, reaching 368 billion annually.   

Increasing demand on the Texas transportation system will require substantial 
investment in the coming decades.  Cambridge Systematics (CS) conducted a 
needs assessment by mode to estimate the investment required to deliver an 
acceptable level of service to each element of the Texas transportation system.  
We estimate that an investment of $15.9 billion for highways, $1.2 billion for 
public transportation, $637 million for freight rail, $255 million for marine 
transportation, and $1.0 billion for commercial and noncommercial aviation will 
be required each year through 2030 to meet the state’s multimodal 
transportation needs.   

While the magnitude of transportation needs in Texas is great, the state 
continues to lead the nation in the pursuit of innovative transportation funding 
solutions.  If Texas can meet its transportation needs, the state stands to recoup 
its investment through enhanced economic development activities and 
improved competitive advantages.  Texas’ transportation funding and financing 
initiatives will also serve as examples to other states struggling with their own 
transportation issues.  As an executive director of a Texas Metropolitan Planning 
Organization (MPO) stated: 

Transportation is our future.  We cannot let the system reach gridlock 
and expect our economy to remain strong.  We need a strong voice to 
communicate our problems and brainstorm solutions that can enable us 
to catch up with demand and invest in transportation infrastructure to 
sustain our growth (May 2008).   

Developing comprehensive mobility and maintenance solutions to meet the 
state’s transportation needs requires timely action by state legislators, informed 
by participation from regional, city, and local leaders.  To promote and sustain 
its future economic vitality, Texas must plan for ways to expand its multimodal 
transportation network to handle the expected growth in population and 
international trade.   
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1.0  Introduction 
The Texas Department of Transportation (TxDOT) Government and Public 
Affairs (GPA) Division commissioned Cambridge Systematics, Inc. (CS) to 
describe the current and future needs of the Texas transportation system, both in 
terms of mobility and maintenance.  The results of this report provide an 
immediate assessment of the state’s mobility and maintenance needs and set the 
context for a qualitative discussion on the impact of transportation investment to 
the state’s economy and quality of life. 

TxDOT, working with Texas Transportation Institute (TTI) and the Center for 
Transportation Research (CTR), is preparing supporting research designed to 
complement the qualitative results of this report.  This report presents a 
summary of the types and extent of transportation improvement needs across 
the state that addresses population growth, increasing transportation usage, and 
aging infrastructure.  We also present a commentary on the contributing factors 
that affect existing and future transportation needs and the importance of 
continued transportation investment needed to sustain the Texas economy and 
quality of life as perceived by Texas business and community leaders.  This 
commentary will be useful in setting the context for the more detailed needs 
assessment being developed by CTR and TTI.  We have organized the report as 
follows: 

• Section 2.0, Li terature Review, summarizes statewide transportation 
planning documents, needs assessment studies, and mobility reports that 
estimate existing and future transportation capacity and maintenance needs 
throughout the state. 

• Section 3.0,  Demographic , Socioeconomic, and Industry Data and  
Trends, synthesizes demographic, socioeconomic, and industry data to 
describe the key trends and factors driving the needs for transportation 
investment in Texas. 

• Section 4.0, Statewide Needs Assessment, estimates the annual 
investment needs to 2030 for each mode of the Texas transportation system. 

• Section 5.0, Texas Business and Community Leader Interviews, 
summarizes perspectives of business owners, chambers of commerce, and 
transportation planning agencies on how transportation mobility affects the 
Texas economy and quality of life and the future consequences of failing to 
meet mobility and maintenance needs. 

• Section 6.0, Summary and Conclusion, summarizes the study findings 
and identifies potential next steps. 

• Section 7.0,  Bibliography and Sources , provides links to datasets, 
planning reports, and other sources used to develop this comprehensive 
description of Texas’ transportation needs. 
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2.0  Literature Review 
Cambridge Systematics (CS) conducted a literature review of statewide 
transportation planning documents, needs assessment reports, and mobility 
studies that estimate both existing and expected future transportation capacity 
and maintenance needs throughout the state.  This literature review provides the 
context for a qualitative discussion of the types and extent of transportation 
improvements needed across the state.  The findings of this literature review 
helped shape subsequent data collection efforts and stakeholder interviews 
conducted for this study and reported in Sections 3.0 and 5.0. 

Results of the literature review include summaries of: 

• Findings of the mobility plans prepared by the Metropolitan Planning 
Organizations (MPOs) throughout the state;  

• Mobility needs identified in two sequential reports prepared by the 
Governor’s Business Council;  

• Long-range transportation plans and needs assessment strategies previously 
prepared by TxDOT; and 

• Other academic research, focusing on needs in rural areas. 

2.1  METROPOLITAN AND URBAN MOBILITY PLANS 
Financially-constrained Metropolitan Transportation Plans (MTPs) are Federally 
required for each MPO, and are used to prioritize projects based on what a 
region can afford, not what it actually needs.  In 2003, TxDOT unveiled the Texas 
Metropolitan Mobility Plan (TMMP), requiring the state’s eight major 
metropolitan areas (Austin, Corpus Christi, North Central Texas (Dallas-Fort 
Worth), El Paso, Lubbock, Hidalgo County (Lower Rio Grande Valley), Houston-
Galveston, and San Antonio) to prepare a long-range, needs-based assessment of 
the transportation projects required to reduce congestion, improve mobility, and 
address transportation-related quality-of-life factors in their regions (TxDOT 
2003).  The Texas Transportation Commission approved the TMMPs from the 
eight major metropolitan areas in 2006 and 2007.  The TMMPs quantify the 
additional transportation capacity needed to reduce congestion to locally 
acceptable levels.   

Table 2.1 summarizes the estimated funding needs outlined in each TMMP by 
transportation system component.  The TMMPs use lane-mile equivalents as a 
generic measure of future unmet travel demand in the region, identifying the 
additional roadway lane miles that the metropolitan area would theoretically 
need to meet future demand. 
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Table 2.1 Transportation System Needs to 2030 Identified 
in the Texas Metropolitan Mobility Plans (in 
millions of 2006 dollars) 

Metropolit
an Area 

Roadway/Lane
-Mile 

Equivalent 

Rehabilitati
on ROW Transi

t 
Other

a Total 

Austin $10,200 $9,000 $4,700 $1,300 $2,300 $27,500 

San Antonio 7,300 7,900 700 n/ab n/ab 15,900 

Houston 36,300 49,900 3,400 23,100 33,700 146,400 

Dallas-Fort 
Worth 46,200 35,600 1,100 8,300 23,700 114,900 

Rio Grande 
Valley 2,200 500 n/ab n/ab n/ab 2,700 

El Paso 5,400 2900 400 n/a 1,700 10,400 

Lubbock 1,100 100 n/ab 500 n/ab 1,700 

Corpus 
Christi 1,900 2,200 200 n/ab 500 4,800 

a Other costs include other itemized transportation system components listed in 
the TMMPs, such as operations and maintenance, congestion mitigation 
strategies, bridges, bicycle and pedestrian facilities, safety, freight rail, and 
intelligent transportation systems (ITS). 

b TMMP does not specifically quantify need for this transportation system 
component. 

Source: TMMPs from Capital Area MPO (2006), San-Antonio-Bexar County MPO (2007), 
Houston-Galveston Area Council (2006), North Central Texas Council of 
Governments (2006), Hidalgo County MPO (2006), El Paso MPO (2006), Lubbock 
MPO (2006), and Corpus Christi MPO (2006) adjusted to 2006 dollars. 

The mobility plans quantify the additional lane miles needed in the region to 
reduce congestion to an acceptable level by 2030.  While “additional lane miles 
needed” provide a representation of overall need, the MPOs recognize that 
mobility solutions should incorporate a combination of multimodal approaches, 
including freeways, toll roads, HOV and arterial street improvements, bus and 
rail transit, intermodal freight connectivity, and operational system 
improvements.  To help meet the mobility needs of their region, Texas MPOs will 
continue to expand the use of innovative finance tools, implement operational 
strategies to improve the function of existing transportation infrastructure, and 
consider non-transportation and land-use strategies. 

In 2003 the Texas Legislature passed HB 3588 requiring each of the 17 smaller 
MPOs in Texas to develop a comprehensive Texas Urban Mobility Plan (TUMP) 
to quantify the long-range needs of their regions.  The 17 smaller metropolitan 
areas include Abilene, Amarillo, Beaumont-Port Arthur, Brownsville, Bryan-
College Station, Harlingen-San Benito, Killeen-Temple, Laredo, Longview, 
Midland-Odessa, San Angelo, Sherman-Dennison-Howe, Texarkana, Tyler, 
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Victoria, Waco, and Wichita Falls. The TUMP process is on-going and several 
MPOs have adopted mobility plans that identify their region’s unmet 
transportation needs.  However, because a comprehensive set of TUMPs is not 
yet available, CS did not consider these documents during this analysis. 

2.2  GOVERNOR’S BUSINESS COUNCIL 
In early 2003, the Governor’s Business Council (GBC) completed Texas’ 
Roadways – Texas’ Future:  A Look at the Next 25 Years of Roadway Supply, 
Demand, Cost, and Benefits, an analysis of the mobility needs in the state’s 
largest metropolitan areas and the importance of transportation to the Texas 
economy.  The study quantified the 25-year transportation needs in terms of the 
number of additional lane-miles needed to maintain particular congestion 
scenarios within five Texas areas: Dallas/Fort Worth, Houston, San Antonio, 
Austin, and the Texas Border region.  The GBC estimated that state and local 
governments need to make a $178.6 billion investment (in 2000 dollars) over the 
next 25 years to maintain present levels of congestion in the five regions, while 
$218.3 billion would be required to reduce congestion to acceptable levels (Texas 
GBC 2003).   

In 2006, the GBC completed a follow-up study entitled, Shaping the Competitive 
Advantage of Texas Metropolitan Regions.  The goal of this study was to align 
the GBC analysis processes with those used by the MPOs in the TMMPs, 
reconcile the transportation need estimates provided within the original GBC 
study and the TMMPs of the eight largest metropolitan areas, and evaluate 
different funding solutions to resolve the shortfall.  In the 2006 study, the GBC 
found that the state’s eight largest metropolitan areas would require $66 billion 
in roadway expenditures in addition to the $120 billion available from currently 
identified sources over the next 25 years to reach a desirable congestion level 
target (Texas GBC 2006).  Consequently, a $66 billion investment would return 
$541 billion in economic benefits from fuel cost and travel time savings, 
enhanced business efficiencies, and construction stimuli.  

While the primary focus of both GBC studies was on the need for highway-
oriented travel (in terms of additional lane-miles needed), both concluded that 
mobility solutions must include new road capacity, better traffic management, 
and technological advances.  They further recommended that transportation 
projects be evaluated based on their ability to relieve congestion and improve the 
region’s mobility ratings within an acceptable target.  Finally, the GBC studies 
also called for a change in state and Federal policies to ensure that metropolitan 
areas do not lose funding because they succeed in reducing congestion. 

2.3  TXDOT’S LONG-RANGE TRANSPORTATION 
PLANNING 

In 1994 TxDOT completed The Texas Transportation Plan (TTP), a 20-year long-
range transportation plan that outlined needs and strategies to meet the 
transportation goals of the state.  It included a highway needs assessment to 
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determine the funding required to improve the state’s highway system to a 
satisfactory level of service.  The TTP cited $134 billion (in 1992 dollars) in total 
highway and bridge needs between 1995 and 2014, or approximately $6.7 billion 
in highway construction and maintenance needs per year during the 20-year 
period.   

The TTP also presented a needs analysis for bus transit serving the elderly and 
disabled, rural and non-urbanized areas, and small municipalities.  
Approximately $2.1 billion for small urban, rural, and demand-responsive transit 
would be required over the 20-year planning period (in 1992 dollars).  The 1994 
TTP did not include needs assessments of the other transportation modes. 

2.4  ACADEMIC RESEARCH 
We also identified several research studies that provided additional insight into 
Texas’ statewide transportation improvement needs. A CTR study, 
Transportation Challenges and Issues Facing Rural Texas: A Methodology to 
Prioritize Rural Transportation Needs, focused on the transportation needs of 
rural Texas.  It found that the traditional project prioritization methods that are 
largely based on traffic volumes are not adequate to maintain such a large rural 
network.  Due to the transfer of agricultural commodities from rail to truck over 
the last several decades, the rural network is in need of maintenance and 
rehabilitation because it was not designed to carry the heavy loads.  The study 
concluded that the rural network should be re-evaluated and possibly 
reclassified to focus scarce resources on the most heavily traveled and 
economically important roadway links.  Data collection in rural areas should be 
improved to allow for more efficient targeting of resources (CTR 2007). 

Another study prepared by TTI, The 2007 Urban Mobility Report, provides 
estimates of annual delay per traveler and wasted fuel per traveler in the 
country’s urban areas.  This report shows that congestion in Texas cities is 
getting worse, reducing the reliability and efficiency of the state’s transportation 
system.  The report also outlines the benefits to reducing congestion and 
potential congestion-mitigation strategies.  We discuss the findings of the TTI 
congestion study in further detail in Section 3.0. 
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3.0  Demographic, 
Socioeconomic, and 
Industry Data and Trends 
CS collected and synthesized data and information to describe the key trends 
and factors driving the needs for transportation investment in Texas.  We 
collected data and identified trends in two categories: 

1. Demographic and socioeconomic trends describe historical, current, 
and forecasted patterns of population growth and distribution within the 
state, identify changes in household income and prosperity, and describe 
how these changes impact travel patterns and use of the transportation 
system; and 

2. Industry  trends describe links between transportation efficiency and 
economic competitiveness, as well as the statewide, national, and 
international supply chain and distribution trends that are feeding freight 
demand in the state. 

The following sections summarize the demographic, socioeconomic, and 
industry data and trends in Texas. 

3.1  DEMOGRAPHIC AND SOCIOECONOMIC DATA AND 
TRENDS 

Population 
Texas is a large, rapidly growing state.  Texas had the eighth fastest growing 
state population in the country between 1990 and 2000, growing by 22.8 percent 
and adding 3.8 million people over that period.  This growth represents more 
than 10 percent of the nation’s total population increase of 32.7 million people.  
Between 2000 and 2007, Texas’ population increased again by nearly 3 million 
people, bringing the total population to over 22.5 million people in 2005 (Texas 
State Data Center).  The Texas State Data Center projects the population to 
increase by 41 percent to 31.8 million between 2005 and 2030.1 

Population growth in Texas is concentrated in the state’s cities which are being 
significantly impacted by congestion, mobility, and air quality problems.  More 
than 87 percent of Texans live in the state’s metropolitan statistical areas (MSAs)-
regions in the state with urbanized area populations of at least 50,000 and 

                                                        
1 Population projections based on Scenario 0.5 prepared by the Texas State Data Center. 
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metropolitan populations of at least 100,000.  Between 2000 and 2007, more than 
96 percent of the state’s population growth occurred in the MSAs.  The top five 
metropolitan areas alone accounted for 67 percent of the increase (Texas State 
Data Center).  Figure 3.1 and 3.2 illustrate 2005 and 2030 population by county, 
respectively.  Forecasts indicate growth will continue to be concentrated in the 
state’s major metropolitan areas, particularly within the “Texas Triangle” (the 
Houston-Dallas-San Antonio corridor, which includes Austin) and the border 
counties. 
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Figure 3.1 2005 Population by County 

 
Source: Texas State Data Center 
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Figure 3.2 2030 Population by County 

 
Source: Texas State Data Center, Scenario 0.5. 
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Gross State Product 
Similar to population, the Texas economy has also experienced rapid growth.  
Overall, the state’s economy expanded by 80 percent from 1990 to 2005, as Gross 
State Product (GSP), a measure of state economic activity, grew from $462 billion 
to nearly $832 billion (in constant 2000 dollars) (Texas Comptroller 2007).  Table 
3.1 shows historic, current, and projected economic growth without impacts of 
inflation.   

Table 3.1 GSP by Industry 
1990 to 2030 (Billions of Year 2000 Dollars) 

Industry Sector 1990 1995 2000 2005 2030 

Goods-Dependent 
$200.2

3 
$255.0

5 
$337.3

0 
$389.1

7 $746.19 

Agriculture 4.40 4.31 6.47 7.48 6.80 

Mining (Oil and Gas) 49.27 58.04 45.18 40.13 29.52 

Construction 22.51 26.65 36.88 37.00 72.17 

Manufacturing 47.25 64.56 92.98 124.97 331.70 

Trade/Transportation/Utilities 76.80 101.50 155.79 179.59 305.99 

      

Services 
$261.7

7 
$300.1

4 
$389.9

3 
$442.6

1 $939.01 

Information 14.88 21.24 35.87 44.49 86.47 

Financial Activities 80.08 88.68 117.20 125.34 228.63 

Professional and Business Services 41.90 49.39 73.21 93.91 305.45 

Educational and Health Services 31.49 35.65 42.36 52.64 103.28 

Leisure and Hospitality 15.13 17.69 23.11 24.88 52.07 

Other Services 14.29 16.16 17.60 16.52 21.42 

Government 63.99 71.32 80.59 84.83 141.68 

Total Texas  GSP (Bill ions, 2000 
Dollars) 

$462.0
0 

$555.1
9 

$727.2
3 

$831.7
9 

$1,685.2
0 

Source: Texas Comptroller of Public Accounts Data, Fall 2007 Forecast. 

Note:  The components of the chain weighted real dollar values do not necessarily sum 
to the category totals due to the methods used in calculating the chained 2000 
dollars. 

Robust growth is expected to continue into the future, with total GSP reaching 
nearly $1.7 trillion by 2030.  The manufacturing sector and the professional and 
business services sector are expected to have the highest rates of growth through 
2030, growing 165 percent and 225 percent, respectively, over the next 25 years.  
During this same period, the economic outputs from the agriculture and mining 
sectors are expected to experience a decline.  Between 2005 and 2030, forecasts 
indicate agriculture will decline by nine percent, while mining is expected to 
decrease by 26 percent.  Growth in all other industry sectors, however, far 
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outweighs the decline in the two goods-dependent sectors, leading to strong 
economic growth projections into the future.  We present more analysis of Texas’ 
industry trends in Section 3.2. 

Household Income 
Increases in household income have accompanied the growth in GSP.  Median 
household income in Texas grew by 13.9 percent from 1989 to 1999 (in constant 
1999 dollars).  Central Texas, in particular, experienced rapid income growth 
driven by the high-technology boom of the 1990s (Figure 3.3).  Although median 
household income in Houston did not grow at the same magnitude as growth in 
Central Texas between 1989 and 1999, the Houston metropolitan area already 
had some of the highest household incomes in the state (Figure 3.4).  
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Figure 3.3 Median Household Income Growth by County 
1989 to 1999 

 
Source: Texas State Data Center. 
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Figure 3.4 1999 Median Household Income by County 

 
Source: Texas State Data Center. 
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Vehicle-Miles Traveled 
Increases in income and prosperity lead to increases in vehicle ownership and 
vehicle-miles traveled (VMT).  Between 2000 and 2005, the number of registered 
motor vehicles in Texas increased by 6.3 percent (TxDOT Pocket Facts).  By 2030, 
registered vehicles in Texas are expected to increase by almost 98 percent from 
18.0 million in 2000 to 35.5 million in 2030.  Similarly, VMT on Texas roadways 
continues to increase.  The average annual VMT on all state roadways in 2005 
was 234.2 billion, representing a nine percent increase over the VMT in 2000 
(TxDOT Pocket Facts).  If historical trends continue and the VMT in Texas 
continues to increase by approximately two percent each year, Texas is expected 
to experience a 70 percent increase in VMT by 2030 with 368 billion VMT 
annually (Figure 3.5). 

Figure 3.5 Historic and Forecasted Average Annual VMT 
on All State Roadways 
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Source: TxDOT Pocket Facts 2001-2007 and Cambridge Systematics. 

Transportation Impacts 
Growth in population, income, and prosperity places greater demands on the 
transportation system.  However, roadway capacity enhancements have not kept 
up with this growing demand.  There are more than 300,000 centerline miles and 
650,000 lane miles in the Texas roadway system, including Interstates, U.S. 
highways, state highways, Farm or Ranch to Market roads, frontage roads, 
county roads, city streets, and toll roads.  During the 15 years from 1992 to 2006, 
VMT in Texas grew approximately 10 times faster than lane miles added to the 
system.  VMT increased by more than 50 percent during this period, while the 
number of lane miles grew by just 5.1 percent (Federal Highway Administration 
(FHWA) Highway Statistics).  Figure 3.6 depicts the growth in population, GSP, 
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employment, registered vehicles, total lane miles, and VMT.  While all metrics 
show annual growth, infrastructure investment in the form of additional lane 
miles has experienced the slowest growth.   

As growth in VMT continues to outpace growth in lane miles and highway 
demand increases faster than highway capacity improvements, congestion has 
continued to worsen in the state’s largest metropolitan areas.  The 2007 Urban 
Mobility Report showed congestion in nine Texas cities (Dallas/Fort Worth, 
Houston, San Antonio, Austin, El Paso, Corpus Christi, Beaumont, Laredo, and 
Brownsville) caused 342 million hours of delay and 243 million gallons of excess 
fuel consumption during 2005 (TTI 2007).  Figure 3.7 shows the increase in 
annual hours of delay per traveler in Texas’ most congested cities.  Overall, 
travelers in these nine Texas cities experienced a 260 percent increase in annual 
hours of delay between 1982 and 2005.   

Figure 3.6 Socioeconomic Trends Summary 
2000 to 2005, and 2005 to 2030 
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Figure 3.7 Annual Hours of Delay per Traveler  
1982 vs. 2005 
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Source: Texas Transportation Institute, The 2007 Urban Mobility Report. 

3.2  INDUSTRY DATA AND TRENDS 
Goods-dependent industries accounted for 46 percent of the Texas GSP on 
average between 1990 and 2005 (compared to a service industry average of 
54 percent), as shown in Table 3.2.  By 2030, forecasts indicate that the service 
industry is expected to strengthen to about 56 percent of the GSP due to a decline 
in the goods-dependent mining industry and a sizeable increase in professional 
and business services (Texas Comptroller 2007).   

Despite the slight increase in the importance of the service industry over the next 
25 years, the goods-dependent industries are expected to continue to contribute 
significantly to the Texas GSP.  The goods-dependent industries rely on the 
movement of goods to receive raw supplies and manufactured goods and to 
send their refined/finished product to market.  As such, the goods-dependent 
industries contribute directly to freight volumes on Texas roadways. 
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Table 3.2 Percent Contribution to Total Texas GSP by 
Industry 
1990 to 2030  

Industry Sector 1990 1995 2000 2005 2030 

Goods-Dependent 43.3% 45.9% 46.4% 46.8% 44.3% 

Agriculture 1.0% 0.8% 0.9% 0.9% 0.4% 

Mining (Oil and Gas) 10.7% 10.5% 6.2% 4.8% 1.8% 

Construction 4.9% 4.8% 5.1% 4.4% 4.3% 

Manufacturing 10.2% 11.6% 12.8% 15.0% 19.7% 

Trade/Transportation/Utilities 16.6% 18.3% 21.4% 21.6% 18.2% 

      

Services 56.7% 54.1% 53.6% 53.2% 55.7% 

Information 3.2% 3.8% 4.9% 5.3% 5.1% 

Financial Activities 17.3% 16.0% 16.1% 15.1% 13.6% 

Professional and Business Services 9.1% 8.9% 10.1% 11.3% 18.1% 

Educational and Health Services 6.8% 6.4% 5.8% 6.3% 6.1% 

Leisure and Hospitality 3.3% 3.2% 3.2% 3.0% 3.1% 

Other Services 3.1% 2.9% 2.4% 2.0% 1.3% 

Government 13.9% 12.8% 11.1% 10.2% 8.4% 

Source: Texas Comptroller of Public Accounts Data, Fall 2007 Forecast. 

Within the goods-dependent industries, the manufacturing sector and the 
trade/transportation/utilities sector have experienced dramatic growth over the 
last 15 years and have emerged as the two dominant goods-dependent industries 
in Texas (Figure 3.8).  Combined, they contributed 78 percent of the goods-
dependent industry GSP and 37 percent of the total Texas GSP in 2005.  While 
the trade/transportation/utilities sector was the greatest contributor to GSP 
among the goods-dependent industries between 1990 and 2005, the forecasts 
prepared by the Texas Comptroller indicate the manufacturing sector is expected 
to increase 165 percent by 2030.  By 2030, the manufacturing sector is expected to 
contribute the highest economic output to state GSP.  The 2030 forecasts indicate 
that the agriculture and mining sectors will experience a decline from their 2005 
GSP contributions (12 percent combined in 1990 to slightly over two percent by 
2030).   
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Figure 3.8 Fifteen-Year Trend of Goods-Dependent 
Contributions to GSP 
1990 to 2005 (2000 Dollars) 
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Source: Texas Comptroller of Public Accounts Data, Fall 2007 Forecast. 

Transportation Impact 
All of the goods-dependent industries are heavily dependent on trucks, while 
some of the industries also utilize rail, marine, and air modes.  The agriculture, 
mining, manufacturing, and trade/transportation/utilities sectors each depend 
on rail and marine transport to some extent.  Air transportation is typically 
reserved for light but high-value goods, such as those produced by high-
technology manufacturing industries. As the manufacturing and 
trade/transportation/utilities sectors continue to grow, there will be an 
increased demand for truck, rail, marine, and air accommodations. 

Freight traveling to or through the state contributes to demand on the Texas 
transportation system.  Since the implementation of the North American Free 
Trade Agreement (NAFTA) in 1994, trade between the United States, Mexico, 
and Canada has grown significantly.  The Texas highway system is the single 
most important infrastructure link between the economies of the United States 
and Mexico.  In 2006, 68 percent of trucks and 91 percent of rail containers 
entering the U.S. from Mexico crossed the border at Texas points of entry (BTS 
2006).  Laredo served as the busiest point of entry for inbound trucks and trains 
from Mexico, processing more than 1.52 million trucks and 330,000 rail 
containers in 2006 (BTS 2006).  As reported in the Texas NAFTA Study Update 
(2007), NAFTA tonnage on Texas highways and railroads is forecasted to 
increase by nearly 207 percent through 2030, resulting in significant impacts on 
the Texas highway and rail systems (CS 2007).  Forecasts indicate truck tonnage 
will grow by 251 percent by 2030 and the number of trucks carrying NAFTA 
goods is expected to increase by 263 percent.  NAFTA truck VMT is expected to 
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grow by more than 330 percent by 2030.  The NAFTA percentage of total 
statewide truck VMT is projected to grow from nine percent in 2003 to 22 percent 
of all truck VMT in 2030. 

Truck Freight 
Trucking is the primary mode for moving freight to, from, and within the state.  
As shown in Table 3.3, trucks moved almost 46 percent of all freight by weight 
(totaling 985 million tons) and 66 percent by value (totally $866 billion) in 2002. 
The FHWA’s Freight Analysis Framework (FAF) forecasts indicate that the role 
of trucking in Texas will increase in the future.  By 2030, trucks are expected 
carry almost 51 percent of freight by weight and 69 percent of freight by value. 

Rail Freight 
Over 40 freight railroads traverse Texas and comprise the extensive freight rail 
network that provides connectivity to the state’s seaports and international 
gateways.  In 2002, rail moved almost 13 percent of freight by weight (225 million 
tons) and five percent of freight by value ($66 billion) to, from, and within Texas 
(Table 3.3).  Forecasts indicate rail tonnage is expected to increase 102 percent 
and the number of rail units carrying NAFTA goods is expected to grow by 
195 percent by 2030.  Forecasts also indicate that the percentage of shipments 
moved by rail in terms of value will decline from their current rate to 2.8 percent 
by 2030. 

Marine Freight 
Marine transportation plays a less significant role than truck and rail for moving 
freight.  Marine transportation served almost five percent of total shipments by 
weight and almost two percent by value for shipments to, from, and within 
Texas in 2002 (Table 3.3).  The percentage of freight moved by water is expected 
to decline by 2030, representing four percent of freight by weight and less than 
one percent by value.  However, the 28 seaports in Texas moved about 20 percent 
of the total U.S. tonnage of freight moved by waterway or seaport in 2005.  Four 
of Texas’ seaports, Houston, Beaumont, Corpus Christi and Texas City, ranked 
among the top 10 U.S. ports in terms of total tonnage in 2005 (U.S. DOT 2008).   

Air Freight 
Air transportation is typically used to transport high-value, time-sensitive goods.  
The FAF data shown in Table 3.3 shows that air cargo accounted for a negligible 
percentage of freight moved by weight, but 1.6 percent of freight by value in 
2002.  By 2030, the role of air transportation is expected to increase to 2.1 percent 
of freight by value.  For intrastate travel, trucks are able to compete with air 
transportation for providing time-definite services.  Similarly, air transport relies 
on trucks to facilitate the transfer of cargo from the airport to/from its 
destination/origin.   
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Table 3.3 Freight Movement To, From, and Within Texas 
by Weight and Value 
2002 and 2030 

2002 2030 

 
Within 
State 

From 
State 

To 
State 

% of  
Total 

Within 
State 

From 
State 

To 
State 

% of  
Total 

Shipments  by Weight  (in  Million of Tons) 

Truck 696.2 138.3 150.8 45.5% 1,363.7 312.3 309.9 50.8% 

Rail 95.1 51.2 124.4 12.5% 173.2 78.2 230.3 12.3% 

Water 54.9 22.3 28.8 4.9% 80.9 35.1 41.3 4.0% 

Air, Air & 
Truck 

0.1 0.1 0.1 0.0% 0.1 0.4 0.3 0.0% 

Truck & Rail 0.8 1.7 3.3 0.3% 0.7 2.0 7.5 0.3% 

Other 
Intermodal 7.6 1.5 3.5 0.6% 13.7 6.1 6.8 0.7% 

Pipeline & 
Unknown 

443.0 149.8 191.6 36.2% 737.9 227.8 278.2 31.8% 

Total 1,297.6 365.0 502.5  2,370.7 661.9 874.4  

Shipments  by Value (in  Billion  of  Dollars ) 

Truck $389.71 $206.50 $270.27 66.4% $1,065.9 $848.63 $700.49 69.2% 

Rail $11.72 $29.56 $24.43 5.0% $16.74 $40.33 $47.84 2.8% 

Water $12.97 $5.08 $7.14 1.9% $16.44 $8.36 $10.55 0.9% 

Air, Air & 
Truck 

$0.62 $10.81 $8.90 1.6% $2.88 $56.45 $21.44 2.1% 

Truck & Rail $0.05 $0.97 $6.44 0.6% $0.09 $1.42 $17.13 0.5% 

Other 
Intermodal 

$15.77 $46.87 $44.83 8.2% $62.15 $292.06 $199.47 14.7% 

Pipeline & 
Unknown 

$99.10 $46.28 $67.02 16.3% $176.92 $92.06 $101.60 9.8% 

Total $529.93 $346.07 $429.03  $1,341.1
2 

$1,339.3
1 

$1,098.
52 

 

Source: Federal Highway Administration, Freight Analysis Framework 2.2 adjusted 
from 2035 to 2030 using an average annual growth factor.
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4.0  Statewide Mobility and 
Maintenance Needs 
Assessment 
The socioeconomic and industry trends described in Section 3.0 will place 
additional demands on the state’s transportation system.  Existing infrastructure 
will need to be maintained, new system capacity may be needed in some 
locations, and the development and maintenance of intermodal connections will 
continue to be important.  These issues will require appropriate multimodal 
transportation planning, as well as investment in capital and maintenance 
activities.  The following sections describe capital and maintenance investment 
needs across all transportation modes in the state.   

4 .1  NEEDS SUMMARY 
To develop a better understanding of the state’s needs, CS conducted a needs 
assessment by mode to estimate the investment required to meet the growing 
demands on the state’s transportation system over the next 25 years. The needs 
summarized in Table 4.1 represent the average annual investments (2005 to 2030) 
required to improve statewide mobility by 2030.  These needs figures are 
presented in 2003 dollars (i.e., they do not account for inflation).  They represent 
transportation investments that have tangible mobility benefits to the state.   

Needs are traditionally identified by mode and the following sections provide 
mode-by-mode summaries of transportation investment needs.  However, it is 
important to keep in mind the multimodal tradeoffs that are increasingly 
influencing the investment activities of states and MPOs.  Considering needs on 
a multimodal basis helps encourage the most efficient use of the transportation 
system and recognizes the ways in which individual modes work together 
within the system to improve mobility.  For example, targeted investments in 
public transportation systems may effectively meet some of the highway needs.  
Similarly, multimodal corridor or system-level improvements that combine 
capital and operations investments can provide solutions in many areas.  It is 
critical to keep these multimodal tradeoffs in mind when evaluating investments 
across modes.   
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Table 4.1 Total Statewide Multimodal Transportation 
Needs for 2005 to 2030  
(in Millions of 2003 Dollars) 

Mode 

Average Annual Needs Est imate (2005-
2030) 

($ Mill ions) 

Highways and Local Roads (Capital 
and Maintenance) 

$15,928 

Public Transportation (Capital) $1,183 

Freight Rail and Intermodal Freight 
(Capital) 

$637 

Marine (Capital) $255 

Aviation (Capital) 
 Commercial 
 Noncommercial 

 
$893 
$158 

Bicycle and Pedestrian (Capital) $29 

Source: Cambridge Systematics, Inc.  Estimates of all needs were made in 2000 dollars 
and adjusted to 2003 dollars by applying Consumer Price Index inflation factors. 

4.2  HIGHWAY NEEDS 
CS estimates the total highway needs (and local roads) in Texas to be $414 billion 
through 2030 (in 2003 dollars).  This needs estimate includes the funding 
required to construct new infrastructure and maintain existing infrastructure.  
The capital needs total $12.5 billion per year, of which $10.1 billion is estimated 
for TxDOT capital needs, and $2.4 billion for infrastructure maintained by other 
entities.  Table 4.2 shows the breakdown of the state’s 26-year highway needs.  It 
is important to note that these needs are not financially constrained and provide 
an indication of the magnitude of the potential investment required for the Texas 
highway network. 

CS based the highway needs analysis2 on TxDOT’s 1997 Highway Needs 
Assessment and on the Highway Economic Requirements System (HERS) model, 

                                                        
2 An explanatory word about maintenance needs:  the maintenance estimate from the 

HERS model is based on TxDOT expenditure data, and is not a condition-based 
maintenance estimate.  If TxDOT were to conduct a maintenance needs assessment, the 
work would not only be based on average annual maintenance expenditures, but on 
asset management-based determinations of condition, age, preventative maintenance 
cycles and replacement estimates for the pavements and bridges in TxDOT’s 78,000 
mile state highway system.  In addition, the HERS model’s capital needs estimate 
includes all projects that would qualify for capital program funding at the federal level.  
Thus, the capital needs in Table 4.2 includes many types of reconstruction or 

Footnote continued 
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a commonly used tool for state and national highway needs analysis.  If the 
needs were met: 

• The total hours of delay on Texas highways would decline substantially; 

• Total user costs (which include travel time costs, vehicle operating costs, and 
accident costs) would be much lower per mile of travel; and 

• Pavement and bridge conditions would improve.  

Table 4.2 Average Annual Total Texas Highway and 
Local Road Needs, 2005 to 2030  
(in Millions of 2003 Dollars) 

Highway Needs 
Category 

TxDOT’s 
Highways and 

Local Roads 

Other 
Agencies’ 

Highways and 
Local Roads 

Total for All 
Highways and 

Local Roads 

Capital $10,052 $2,409 $12,461 

Maintenance 1,376 2,091 3,467 

Total for All Highway 
and Local Road Needs 

$11,428 $4,500 $15,928 

Source: Cambridge Systematics, Inc. and previous TxDOT Needs Assessments. 

Note: These needs are not fiscally constrained and do not represent estimated 
expenditures. The maintenance estimate is based on routine/preventative 
maintenance expenditures listed for the 'optimal needs' scenario in TxDOT's 
1997 Transportation Needs Revenue Assessment, adjusted for inflation.  
"Highways" is not a functional classification; in this table, the word refers to all 
controlled-access highways, roads, and streets.  "Other agencies" refer to all 
other public-sector owners of roads and streets. 

4 .3  PUBLIC TRANSPORTATION NEEDS 
There are seven Metropolitan Transit Authorities (MTAs) contained within 
Texas’ major cities (El Paso, Austin, Dallas, Fort Worth, Houston, San Antonio, 
and Corpus Christi).  These agencies provided 91 percent of the total unlinked 
transit trips in the state in 2002 (about 252 million trips).  In addition to the 
MTAs, there are 32 urbanized area transit systems in Texas, 40 non-urbanized 
area transit systems, and more than 300 transit providers serving populations 
with special needs such as the elderly and disabled.  Table 4.3 shows that transit 
use is expected to grow significantly in Texas by 2030, with overall transit 
demand growing by 117 percent. 
                                                        

rehabilitation projects that TxDOT considers as maintenance projects (TxDOT includes 
these kinds of projects, eligible for federal reimbursement, as contracted maintenance) 
in its programming and financial reporting. 
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Table 4.3 Current Transit Demand and Forecasts by Type 
of Area in Texas 

Passenger Tr ips (Mill ions) 2000 Forecast 
2030 

Forecast 
Percent Growth 

MTAs (largest urban areas) 263.784 563.804 114% 

Urbanized (other urban areas) 15.812 41.806 164 

Non-urbanized 4.448 9.414 112 

All Transit Systems 284.044 615.024 117% 

Source: Forecasts are from Cambridge Systematics, Inc.  Projections for elderly and 
disabled transportation providers are not available; ridership for these systems 
in 2000 was 3.816 million.  If the growth rate (116 percent as estimated as a total 
for all Texas transit systems) continues through 2030, the expected total elderly 
and disabled ridership will be 8.242 million. 

CS estimates the total capital needs for all public transportation systems in the 
state at $30.8 billions over 26 years, or about $1.18 billion annually between 2005 
and 2030.  We developed these needs from the long-range plans of the MPOs of 
the larger urban areas, and from a CS model of long-range bus-transit capital 
needs used at the national level for reports to the U.S. Congress.  Needs for 
MTAs total $27.96 billion, or about $1,075 million per year.  Urbanized area 
transit systems will require about $993 million in capital investment over the 26-
year period.  Due to expanding population, service areas, and customer bases, 
non-urbanized area transit systems will require more than $902 million in capital 
investment between 2005 and 2030.  This also requires an annual funding level of 
more than $38 million.  Funding requirements for elderly and disabled transit 
providers on a statewide basis total more than $804 million over the 2005 to 2030 
period and require an average annual funding level of $30.9 million. 

Table 4.4 Average Annual Total Texas Public 
Transportation Capital Needs for 2005 to 2030 
(in Millions of 2003 Dollars) 

Type of System Average Annual Capita l Needs ($ Millions) 

MTAs $1,075.5 

Urbanized Areas 38.2 

Non-Urbanized Areas 38.6 

Elderly and Disabled 30.9 

All Systems $1,183.2 

Source: Cambridge Systematics, Inc.  
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4.4  FREIGHT RAIL AND INTERMODAL FREIGHT 
NEEDS 

Table 4.5 summarizes the rail freight capital needs and the estimated annual 
costs for railroads in Texas.  CS extrapolated freight rail needs estimates from 
national studies as a Texas percentage of national needs.  These needs represent 
average annual needs. 

Table 4.5 Average Annual Texas Rail Freight and 
Intermodal Freight Capital Needs 
(in Millions of 2003 Dollars) 

Freight Rail Needs by 
Category 

Est imated Average Annual Investment in 
Texas 

($ Mill ions) 

Short-Line Infrastructure $27 

Class I – Infrastructure 396 

Class I – Non-Infrastructure 159 

Safety 55 

Total $637 

Source: Cambridge Systematics, Inc.  

Note: All annual averages for Texas rail needs, rounded to millions, are based on 
approximate Texas percentages of estimated national needs.  Non-Infrastructure 
rail needs include operational issues for border crossing efficiency and 
technological advancements such as electronic braking, remote control of trains, 
asset optimization, and dispatching. 

4.5  MARINE TRANSPORT NEEDS 
Table 4.6 shows transportation system needs identified by the ports or other 
sources (in 2003 dollars).  Texas ports will require approximately $255 million 
per year for capital investment and $34 million per year for maintenance.  In 
total, marine transport will need an estimated $7.5 billion investment between 
2005 and 2030. 



 
 Descr ipt ion of  Current Texas Transportat ion Mobi l i ty  and Maintenance Needs 

 

4-6 4-6 

Table 4.6 Average Annual Total Texas Marine Capital 
Needs for 2005 to 2030 
(in Millions of 2003 Dollars) 

Mar ine Investment Needs by 
Primary Use 

Total Cost 
(Mill ions $) 

Waterside (Capital)  
New Dredging $334 

Bridge Clearance 184 

Port Facilities (Capital) 6,120 

Total Capita l $6,638 

Waterside (Maintenance)  
Maintenance Dredging $423 

General (Maintenance)  
Environmental 111 

Security 356 

Total Maintenance $890 

Mar ine Total $7,528 

Mar ine Average Annual $290 

Source: Cambridge Systematics, Inc. 

4.6  AVIATION NEEDS 
Table 4.7 shows the estimated capital needs through 2030 for the state’s 
commercial airports.  Of the nearly $23.2 billion in projected needs, obtained 
from various commercial airports’ master plans and extrapolated to 2030, about 
$17.2 billion is targeted for just Dallas-Fort Worth International Airport and the 
Houston airport system.  Other airports with large shares of the remaining needs 
include those serving Austin, San Antonio, and El Paso.  The average annual 
total commercial airport needs requirement over the 2005 to 2030 period is 
$893 million per year. 
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Table 4.7 Average Annual Total Texas Commercial 
Aviation Capital Needs for 2005 to 2030 
(in Millions of 2003 Dollars) 

Metropolitan Commercial 
Airport 

Average Annual 
Needs 

Total Est imated 
Capital Needs 
Through 2030 
(in Mill ions) 

Dallas-Fort Worth International $351.40 $9,136.41 

George Bush Intercontinental 227.70 5,920.10 

William P Hobby 83.89 2,181.09 

Austin-Bergstrom International 97.38 2,531.99 

Dallas Love Field 7.88 204.86 

San Antonio International 28.63 744.46 

El Paso International 7.30 189.72 

Lubbock International 4.05 105.27 

Midland International 2.78 72.33 

Rio Grande Valley International 2.84 73.83 

Total:   Smaller Commerc ial 
Airports* 

$79.19 $2,059.02 

Total:   All Commerc ial 
Airports 

$893.02 $23,218.57 

Source:  Cambridge Systematics, Inc. 

Note: Capital and incremental needs may not add exactly to totals due to rounding. 

* Texas smaller commercial airports (in order of annual passenger boardings):  Amarillo 
International, Corpus Christi International, McAllen-Miller International, Killeen 
Municipal, Easterwood Field, East Texas Regional, Laredo International, Tyler Pounds 
Field, Brownsville/South Padre Island, Waco Regional, Abilene Regional, Sheppard 
AFB/Wichita Falls, San Angelo Regional/Mathis, Ellington Field, Victoria Regional, 
Texarkana Regional, and Southeast Texas Regional. 

Table 4.8 shows the estimated non-commercial airport capital needs for Texas 
between 2005 and 2030, in millions of dollars.  All costs shown are in constant 
2003 dollars.  Needs are based on the Texas Airport System Plan (TASP) analysis 
of needs.  Average annual needs for the noncommercial airports total 
approximately $157.5 million per year.  Therefore, total aviation capital needs 
through 2030 are $27.3 billion and, on an annual basis, $1.05 billion per year 
($893 million for commercial and $157 million for noncommercial). 
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Table 4.8 Average Annual Total Texas Noncommercial 
Aviation Capital Needs for 2005 to 2030 
(in Millions of 2003 Dollars) 

Airport Role Average Annual Needs 26-Year Needs 

Reliever $63.3 $1,647  

Transport 31.7 823  

General Utility 47.7 1,241  

Basic Utility 14.8 384  

Total $157.5 $4,095  

Source: Cambridge Systematics, Inc., based on the 2002 Texas Airport System Plan. 

4.7  BICYCLE AND PEDESTRIAN NEEDS 
The estimates for bicycle and pedestrian needs include the cost of constructing 
bikeways (many of which serve pedestrians as well) and pedestrian 
improvement projects.  CS estimates the total bicycle and pedestrian construction 
needs at $766 million, of which $604 million is needed to complete the 2,596 miles 
of planned bikeways and $161 million is estimated for projects that would 
primarily serve pedestrians.  This is an average annual total expenditure of 
$29.4 million per year for bicycle and pedestrian facilities combined. 

It is important to note that these bikeway and pedestrian needs may expand 
significantly in the future, because not all areas have yet developed their plans 
for bicycle and pedestrian improvements.  Bicycle planning is a relatively recent 
addition to the transportation planning process.  While not all metropolitan areas 
have quantified the needs of these alternative modes, many cities are actively 
planning and implementing bicycle and pedestrian programs within their 
jurisdictions.  For example, the City of Lubbock has had an active bicycle 
planning program since 1994, and a transportation enhancement grant was used 
to develop over 60 miles of bike routes in the city (Lubbock MPO 2006). 
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5.0  Texas Business 
and Community Leader 
Interviews 
To supplement the literature review findings and the data trends analysis, and to 
provide additional context and commentary for the study CS conducted a series 
of targeted interviews with business and community leaders across the state.  
This section presents the interview approach and summarizes the interview 
findings. 

5.1  INTERVIEW APPROACH 
CS, in collaboration with TxDOT GPA staff, developed a targeted list of 
interview participants representing a diverse mix of geographical, business, and 
community interests within the state.  Interview participants included 
representatives from: 

• Several chambers of commerce across the state; 

• Economic development and transportation planning organizations; and 

• A variety of industries, including manufacturing, distributing, shipping, land 
development, medical services, and transportation. 

We prepared two sets of interview questions to solicit the perspectives from the 
different categories of interview participants.  We directed the first interview 
questionnaire toward chambers of commerce, planning agencies, and economic 
development organizations to gain a greater understanding of regional 
transportation needs and understand the relationship between transportation 
mobility and economic vitality within the region.  We targeted a second set of 
interview questions toward businesses and industries to understand how 
transportation mobility affects business location decisions, financial profitability, 
and competitive edge.  Both interview questionnaires, included in Appendix A, 
focused on several key topics: 

• Why should Texans care about transportation issues? 

• What impact does mobility have on the state’s economic vitality and quality 
of life? 

• What are the consequences of failing to meet the state’s transportation 
mobility and maintenance needs? 

• What are the perceived transportation system needs that are currently not 
being met and/or funded? 
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We encouraged participants to offer their opinions on existing system conditions, 
adequacy of available transportation funding, and future consequences if 
transportation needs are not addressed.  The following sections provide 
interview summaries and quotes from interview participants.  

5.2  MOBILITY IMPACTS ON ECONOMIC VITALITY 
AND QUALITY OF LIFE 

The surveyed participants identified a multitude of impacts that transportation 
mobility has on economic vitality and quality of life in their regions and in Texas. 
The interview participants offered differing perspectives regarding how their 
specific businesses or regions are impacted.  However nearly all interviewees 
agreed that that transportation mobility has a direct impact on economic 
competitiveness and vitality, particularly business and industry operations.  
Similar to many respondents, the President of one Texas Chamber of Commerce 
expressed this concern: 

Quite simply, delay caused by congestion affects the movement of goods, 
employees, and customers.  Our city is nearing a crossroads where if it 
does not receive funding to accommodate the transportation needs 
resulting from near-term growth, mobility levels will rapidly decline.  
The city and state need to proactively recognize and address these needs 
to maintain economic competitiveness (May 2008).  

In many industries, transportation mobility directly affects the bottom line of 
Texas businesses.  The interview participants correlated transportation mobility 
to the following: 

• Rel iabili ty – Mobility affects the ability of employees to get to work on 
time or shippers and distributors to get their goods to their destinations on 
time.  An increased level of uncertainty in travel times due to mobility 
constraints affects the ability of businesses to meet service levels and client 
expectations.  Reduced transportation reliability requires businesses to pay 
penalties for late shipments or to make costly adjustments to accommodate 
slower average delivery times. 

• Operational Efficiency – Congestion causes longer travel times that may 
require a shipper to increase redundancy or the number of delivery routes, 
thereby reducing operational efficiency.  It may also require a business to 
reduce reliance on just-in-time deliveries, affecting inventory volume and 
space requirements.  Mobility constraints also may impact a business’ ability 
to accommodate seasonal location adjustments for employees, such as 
appropriately distributing hospital staff among area hospitals during flu 
season or large-scale emergencies. 

• Operating Costs – Costs for fuel, driver/employee time, and equipment 
maintenance increase as mobility and infrastructure maintenance levels 
decline.  Rising fuel costs continue to be a big concern and a big operating 
cost for Texas businesses.  As corporate account executive for a full service 
logistics provider stated: 
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Today fuel is our number one cost.  Congestion further exacerbates the 
rising cost of fuel as our vehicles burn fuel while idling in traffic. As fuel 
costs increase, we have to raise our rates or offer reduced service level 
targets to maintain our profit margin. Our profitability suffers, we 
provide a slower service at a higher cost, and eventually the entire 
regional economy is impacted (April 2008).  

• Regulations  – Higher vehicle emissions reduce air quality.  Businesses are 
subject to tougher, more costly regulations as increasing congestion elevates 
more areas to non-attainment status, where air pollution levels persistently 
exceed national ambient air quality standards. 

• Business Attraction – The condition of a region’s transportation system 
affects the region’s ability to attract new businesses and labor pools to the 
area.  It specifically impacts the region’s ability to recruit and retain talent, 
attract new businesses to an area, expand business operations, and increase 
productivity. 

These operating characteristics affect the ability of businesses and industries to 
make a profit.  Business productivity and competitiveness, in turn, affects 
economic growth within the state.   

In addition to affecting the business operations of companies currently operating 
in Texas, the condition of a region’s transportation system affects the region’s 
quality of life and the ability to attract new businesses and citizens to the area, as 
indicated by a Chamber of Commerce senior vice president: 

CEOs of both major and small companies cite traffic congestion as a huge 
concern, if not their primary concern, in attracting and retaining talented 
workers.  Mobility constraints affect the quality of life for employees by 
influencing the amount of time people can spend with their families.  As 
costs of living rise and quality of life declines, our urban community will 
become a less attractive place to live and work (April 2008). 

Interview participants identified several community quality of life issues tied to 
mobility constraints: 

• Congestion – When the transportation system operates smoothly and 
without delay, people move seamlessly from origin to destination.  However, 
when congestion impairs the ability of people to get to and from their desired 
destinations, daily commuting costs will increase due to excess fuel usage 
and time delay.  Drivers are more prone to elevated levels of stress, 
frustration, and irritation when driving in highly congested conditions.  
Studies have linked prolonged or repeated exposure to stressful situations 
with heightened driver aggression. 

• Air Quali ty -  Vehicles delayed in congested conditions burn excess fuel, 
increasing emissions and contributing to air quality concerns. 

• Community Livabili ty – Longer daily commutes affect the amount of 
time people are able to spend with their families, participate in recreational 
activities, and become involved in community issues.  Mobility can also affect 
housing costs and may initiate urban lifestyle changes.  Communities that 
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suffer from reduced mobility may become less attractive over time, as people 
choose to live and work elsewhere to avoid high housing and commuting 
costs. 

Mobility limitations affect the region’s ability to recruit and retain talented 
workers, attract new businesses or industries, or encourage business expansion.  
As such, quality of life directly relates to business growth and long-term 
sustainability, which ultimately affect the state’s economic vitality.   

5 .3  CONSEQUENCES OF FAILING TO MEET TEXAS’ 
TRANSPORTATION NEEDS 

Failure to address transportation needs may result in making Texas a more 
difficult place to attract innovative industries, businesses, and citizens that have 
been critical to the state’s economic growth over the last several decades.   As one 
MPO Director stated: 

Transportation is our future.  We cannot let the system reach gridlock and 
expect our economy to remain strong.  We need a strong voice to 
communicate our problems and brainstorm solutions that can enable us 
to catch up with demand and invest in transportation infrastructure to 
sustain our growth (May 2008).  

Other interview participants cited several specific consequences that the state 
could reasonably expect if mobility and maintenance levels fail to keep pace with 
Texas’ growing transportation demand.  These include: 

• Rise in cost and shif ts in availabili ty of  goods – As the costs to 
transport goods continue to increase due to mobility limitations, these 
additional costs will be passed on to shippers and, ultimately, to consumers.  
Likewise, distributors may no longer be able to afford to bring certain goods 
(such as fresh bread, produce, and dairy) to market as expeditiously or with 
the same frequency as current levels.  A supply chain and logistics 
professional for a grocery distributor provided this example: 

Currently, the bread we distribute to our stores is baked overnight and 
delivered fresh to our stores in the morning via special truck shipments.  
As daytime congestion worsens, however, we may have to start including 
the bread deliveries with our regular nighttime food shipments and the 
bread will already be a day old when arriving to the store…One 
consequence of declining mobility levels will be more age on the products 
available for purchase in our stores (April 2008). 

Reduced business attractiveness  – Mobility constraints reduce the 
state’s competitive edge for attracting businesses. Industries relying on 
transportation, such as manufacturing, will choose to locate in areas with 
fewer transportation-related concerns.  If mobility conditions get bad enough, 
families and businesses may choose to move out of the state in search of a 
better quality of life or less expensive operating conditions.  Chambers of 
Commerce across the state are increasingly recognizing this trend: 
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If mobility levels continue to decline from their current condition, we 
may not notice the economic impact immediately.  Over the long-term, 
however, people and businesses may choose to move away from the city 
as they get increasingly fed up with the problem (Chamber of Commerce 
Vice President, May 2007). 

Using California as an example, the recent rise in cheese and dairy factories 
in the Texas Panhandle has been due, in part, to companies relocating from 
California.  Similarly, many industries rely on the presence of other 
industries for their business.  For example, logistics and shipping companies 
will locate where manufacturing companies operate.  If manufacturers decide 
to relocate due to inefficiency in receiving shipments from suppliers, the 
region will lose more than just the manufacturing business.  The logistics and 
shipping industries will also leave to follow their customer base.   

• Incremental solution cost increases – Delayed action in investing in 
our transportation system means the incremental costs of future 
transportation solutions will continue to rise.  The cost of the materials and 
right-of-way needed to build new infrastructure will continue to grow over 
time.  Similarly, the cost and complexity of transportation solutions will 
increase as the breadth of the problem increases. As primary roads (e.g., 
principal arterials, state-owned highways and freeways) become more 
congested, more traffic will start utilizing the lower class roadways and city-
maintained minor arterials.  As minor arterials become more congested, 
traffic will redistribute to city-maintained collector roads and local streets.  
Ultimately, the entire transportation network will approach gridlock as traffic 
volumes continue to grow and problems spread through the system. One 
manufacturing company manager cautioned: 

While locating one’s business on the edge of a growing city can protect 
them from urban congestion in the short term, ultimately growth and 
congestion will expand outward as transportation demand exceeds 
supply. Rather than ignoring the problem, coordinated and proactive 
transportation planning and economic development initiatives should be 
undertaken concurrently at state, city, and local levels to prepare for and 
sustain the economic growth the city is blessed to have (May 2008). 

The congestion problem trickles down through all levels of the transportation 
network requiring action and coordinated solutions at state, city, and local 
levels. 

5.4  TRANSPORTATION SYSTEM AND FUNDING NEEDS 

Transportation System Needs 
From the perspective of the interview participants – who represent many of the 
users of the state’s transportation system – existing traffic volumes and 
transportation demand for all modes have overwhelmed the existing system; and 
the transportation system will continue to be overwhelmed as trade, goods 
movement, and population continues to grow.   



 
 Descr ipt ion of  Current Texas Transportat ion Mobi l i ty  and Maintenance Needs 

 

5-6 5-6 

The interview participants stressed that the existing transportation network is 
struggling to serve the reliability and efficiency needs of Texas’ communities and 
businesses.  Moreover, much of the existing highway system is nearing the end 
of its design life.  One Chamber of Commerce interviewee summarized the 
state’s transportation needs as follows: 

All of the transportation modes in our state require more investment.  
The Interstate system is 50 years old and the Farm-to-Market network is 
40 to 60 years old and both are in need of expansion and rehabilitation.  
Our cities need more transit investment for buses, light-rail, and 
commuter rail.  We should also invest in high-speed rail to compete with 
statewide regional air service (April 2008). 

As economic forecasts indicate that the Texas population and economy will 
continue to grow over the next 25 years, Texas needs to plan for the direct and 
indirect effects of such growth on the state’s infrastructure and transportation 
resources.  To meet these needs, the interview participants identified several 
transportation improvement opportunities: 

• Improve Intermodal  Capabili ties  in Smaller Cities  –Intermodal 
capabilities currently exist in Texas’ largest cities (Dallas/Fort Worth, 
Houston, and San Antonio), but enhanced intermodal connectivity in smaller 
cities such as Austin and Amarillo would provide offloading and 
transshipment capabilities at more destinations and limit the number of 
circuitous or duplicated truck and rail shipments through the state.  Limited 
existing intermodal capabilities require that many freight shipments travel 
farther or less efficiently.  One interview participant cited the following 
example: 

The components for a playground equipment manufacturer located in 
Amarillo pass through the region by train en route to Dallas for 
offloading.  From Dallas, the same components are loaded onto trucks 
and driven over 400 miles back to the manufacturer in Amarillo (April 
2008).   

Similarly, an Austin logistics provider utilizes rail to move containers from 
the Ports of Los Angeles and Long Beach to San Antonio.  Because the 
freight’s final destination is Austin, the lack of rail-truck offloading 
capabilities in Austin requires increased time and cost to truck the shipments 
from San Antonio to their final destination in Austin.  Both of these examples 
illustrate the need for enhancing intermodal capabilities to improve system 
efficiencies and reduce transport costs. 

• Provide More Transportation Alternatives – The lack of viable 
transportation alternatives to the personal automobile exacerbates congestion 
and mobility problems in many Texas cities. Transit investment would 
improve workers’ ability to commute to work and/or cut down on daily 
travel costs.  Similarly, improved passenger rail service would facilitate 
intercity travel within the state.  Efficient public transportation networks can 
reduce costs associated with driving and automobile ownership. 
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• Improve Highway Capacity – Highway capacity expansions were the 
most commonly desired transportation improvement among interview 
participants.  Additional capacity within the state is needed to accommodate 
north/south movements (serving NAFTA goods movements), particularly 
along Interstate 35.  However, the interview participants indicated that 
highway improvements would best enhance overall system efficiency when 
combined with rail, aviation, and transit improvements as well. 

Funding Transportation Needs 
The overwhelming response from interview participants indicated that 
transportation investment in Texas is not keeping up with rising demand.  The 
list and cost of needed transportation projects continues to increase, while the 
available funding for project programming remains stagnant.  Texas is struggling 
to maintain existing infrastructure with available transportation funding, much 
less fund and maintain new projects as noted by this MPO Director: 

When it comes to transportation funding, we currently have a crisis on 
our hands. Available transportation funding is straining to keep up with 
maintenance requirements, much less capacity improvement needs.  Our 
region is continuously looking for additional funding sources that can be 
applied to transportation projects (May 2008). 

The interview participants indicated that we are not lacking in the number of 
financing mechanisms available to fund transportation projects.  A fair number 
of traditional and innovative financing techniques are available for such use.  
However, several participants indicated that the current usage of these existing 
funding options has been inadequate, as echoed by this sentiment:   

We need to identify new revenue sources and we need to use all 
financing resources available to us.  We need to fund projects that will 
leverage the highest return on our investment and use those returns to 
fund additional projects (Senior Vice President of a master developer in 
Texas, April 2008). 

Traditional transportation funding is simply no longer sufficient to meet the 
state’s transportation needs.  Texas needs to utilize all available financing 
mechanisms and resources available, and develop an innovative approach to 
funding transportation projects.  Potential funding sources cited by the interview 
participants include the following: 

• Federal, state, and local taxes, including gas taxes imposed by all government 
levels, statewide income tax, and local sales tax; 

• Fees or tolls collected through leases, licenses, gross-vehicle weight, VMT, or 
tolled facility usage; 

• Public-private partnerships or private investment; 

• Loans, grants, or reimbursements from the Federal government; and 

• Realignment of other existing state funds (general fund). 
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Reprioritizing and investing in transportation projects that have the potential to 
leverage the highest returns will generate revenue to re-invest into additional 
transportation projects.  Similarly, many respondents specified the need to 
leverage private investment in transportation.  The Senior Vice President of a 
major healthcare provider offered these sentiments: 

It is unrealistic to think that we will have a lot more money in the 
future to use toward transportation investment.  Increased 
privatization and public-private partnerships may provide the best 
possibility to build needed roads in a reasonable time frame and at a 
reasonable price (May 2008). 

While the interview participants expressed concern about the magnitude of the 
state’s transportation needs and the economic consequences of failing to meet 
growing demands, many respondents remain optimistic that Texas decision-
makers will find a way to make it work.  As the president of an economic 
development corporation stated: 

If the state can solve its transportation funding problems, it stands to be a 
big winner in retaining and attracting business.  Texas needs innovation 
to identify and implement additional funding mechanisms that can 
succeed in meeting the state’s growing transportation demand (April 
2008).     

Interview participants were encouraged by the state’s continued lead in 
proactively evaluating Texas transportation needs and developing innovative 
funding solutions to address them.  
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6.0  Summary and Conclusion 
Over the next 25 years, the Texas population will grow by 41 percent to 
31.8 million by 2030.  The economy will grow even faster during the same period, 
at an annual rate of 2.9 percent, with total GSP reaching nearly $1.7 trillion by 
2030.  Because of this population and economic growth, the demand for 
passenger and freight transportation is expected to increase accordingly in 
coming decades. Forecasts indicate that VMT will experience a 70 percent 
increase by 2030, with Texas roadways accommodating 368 billion VMT 
annually.  

In the context of this rising demand for transportation, the Texas transportation 
system will require substantial investment to maintain existing infrastructure 
and fund additional capacity.  CS estimates that an investment of $15.9 billion for 
highway needs, $1.2 billion for public transportation, $637 million for freight rail, 
$255 million for marine transportation, and $1.0 billion for commercial and 
noncommercial aviation would be required each year through 2030 to meet the 
state’s multimodal transportation needs. 

Addressing these substantial needs will be critically important to sustain the 
Texas economy and preserve a desirable quality of life. Transportation 
investment boosts industry competitiveness and productivity, creates jobs, and 
reduces economic losses due to time delays and excess fuel consumption, while 
strengthening local, regional, and state economies. 

Developing comprehensive mobility and maintenance solutions to meet the 
state’s transportation needs requires timely action by state legislators, informed 
by participation from regional, city, and local leaders.  To promote and sustain its 
future economic vitality, Texas must plan for ways to expand its multimodal 
transportation network to handle the expected growth in population and 
international trade.   
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Appendix A.  Interview 
Guide 

TxDOT GPA Division has tasked CS with developing a comprehensive 
description of the current and future needs of the Texas transportation system, 
both in terms of mobility and maintenance.  Targeted interviews with business 
and community leaders across the state will provide the context and 
commentary necessary to help policy-makers understand the importance of 
transportation investment as they strategize solutions to address the future 
challenges of state. 

Background 
During the interview process, CS will solicit perspectives from Texas business 
and community leaders on how transportation mobility affects the Texas 
economy.  The selected participants will represent a mix of geographical and 
business interests within the state.  The interview findings will provide 
additional context to qualitatively describe the need for transportation 
investment in Texas. 

The interviews will focus on several key topics: 

• Why should Texans care about transportation issues? 

• What impact does mobility have on the state’s economic vitality and quality 
of life? 

• What are the consequences of failing to meet the state’s transportation 
maintenance and mobility needs? 

• What are the perceived transportation system needs that are currently not 
being met and/or funded? 

CS will conduct the majority of interviews by phone, with some being conducted 
in person, as appropriate. 

Interview Questions 
CS will contact each potential participant and describe the project goals using 
the pre-interview questions listed above under Background to obtain 
participation in the survey.  Once we have obtained participation, CS will either 
schedule the full interview for a later, more convenient time or, if desirable from 
the participant’s perspective, conduct the full interview as part of the initial 
phone conversation. 

We have prepared two sets of questions for participants representing: 

1. Chambers of commerce; and 

2. Businesses or industries. 
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During the interview, we will ask each participant to offer their opinion on three 
key topic areas:  existing system conditions, available transportation funding, 
and future consequences.  Based on participants’ initial responses to the 
questions, CS will shape and tailor follow-up questions as part of the interview 
to obtain more qualitative and detailed feedback.  The questions/statements for 
the two types of participant are presented below.  In some cases, we also provide 
anticipated follow-up questions to the initial questions/statements. 

Chambers of Commerce Questions 
• Under current conditions, does the regional transportation network meet the 

reliability, safety, efficiency, and intermodal needs of your members? 

If  “NO” 

- Who and/or what modes are most negatively impacted and how? 

- In what ways do mobility constraints in your region affect the ability of 
your members to access labor pools and/or markets? 

- How do mobility constraints in your region negatively impact your 
region’s ability to attract business to this area? 

- Are you aware of businesses and/or industries that have decided not to 
locate in Texas (or your region) due to transportation concerns?  What 
types of concerns were cited?  What types of industries are most 
affected? 

- How do traffic congestion and poorly maintained transportation 
infrastructure effect economic growth in your region? 

- Does the region have adequate connectivity to statewide, national, and 
global markets by air, sea, rail, and/or road?  What connectivity is 
lacking?  How does the lack of connectivity affect your ability to attract 
business to your area? 

If  “YES” 

- What processes have been important in ensuring that the regional 
transportation needs are met? 

- Does the transportation network in your region give you a competitive 
advantage in attracting business to your area? 

- What impact does an efficient transportation system have on the 
economic vitality of your region? 

- What impact does an efficient transportation system have on the quality 
of life in your region? 

- How does the transportation system promote growth in your region? 

• Do you believe transportation investment in Texas is keeping up with rising 
demand? 

- What locations and systems (routes) require more transportation 
investment? 
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- What transportation modes need more investment and why? 

- Are there an adequate number of available financing mechanisms for 
transportation system investment in your region? 

- What types of funding mechanisms are available? 

- Are projects adequately funded? 

• If mobility levels and transportation maintenance levels were to decline from 
their current condition, what impacts do you foresee? 

- Are you concerned that some of your members may leave the state if 
transportation needs are not addressed? 

- How will increasing delay in passenger and freight travel activity 
brought about by congested facilities threaten the economic vitality of 
Texas? 

- How will a decline in mobility levels and transportation maintenance 
degrade the quality of life in your region? 

Industry Questions 
• What modes are most critical to your business operations?  Under current 

conditions, do these modes operate reliably to suit your needs?  Safely?  
Efficiently? 

If  “NO” 

- How does delay in passenger and freight travel activity brought about by 
congested road facilities affect your bottom line (fuel costs, cost of 
delay)? 

- How do existing mobility constraints affect your ability to access labor 
pools and/or markets? 

- In what ways do mobility constraints limit your ability to expand 
business operations in the region or the state? 

- Would improvements to nonhighway transportation modes (rail, 
aviation, and/or waterborne modes) allow you to expand your business 
operations in Texas? 

- Does the region have adequate connectivity to statewide, national, and 
global markets by air, sea, rail, and/or road?  What connectivity is 
lacking?  How does the lack of connectivity affect your ability to conduct 
business in your area? 

- How do transportation efficiency and reliability affect your business 
location decisions? 

If  “YES” 

- How do transportation efficiency and reliability affect your business 
location decisions? 
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- Does your use of the transportation network in Texas give you an 
advantage over your competitors? 

- How does regional mobility impact your ability to access labor pools 
and/or markets? 

• Do you believe transportation investment in Texas is keeping up with rising 
demand? 

- What locations and systems (routes) require more transportation 
investment? 

- What transportation modes need more investment and why? 

- Are there an adequate number of available financing mechanisms for 
transportation system investment in your region? 

- What types of funding mechanisms are available? 

- Are projects adequately funded? 

- Would increased transportation investment increase your business’ 
productivity?  Describe how. 

• If mobility levels and transportation maintenance levels were to decline from 
their current condition, what business impacts do you foresee? 

• Would you consider relocating your business outside of the state if 
transportation maintenance and mobility levels were to decline?  What is 
your tolerance threshold? 

• Would you be willing to use a toll road for your business operations if it 
avoids congestion, provides greater reliability, and lowers fuel costs?  What 
level of toll pricing would be reasonable?  How would toll pricing improve 
your bottom line or increase productivity? 

Follow-Up Questions 
As we proceed with the interviews, CS will be able to tailor the follow-up 
questions with specific detail based on the participants’ initial responses.  
Additional follow-up questions may also include other questions specifically 
related to regional bottlenecks, funding limitations, specific examples of regional 
transportation needs and funding gaps, among others. 
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Foreword 
In 2004, Cambridge Systematics (CS) completed a study estimating statewide 
multimodal transportation needs in Texas through 2030.  The needs assessment 
estimated the long-term (2005 to 2030) transportation capital investment needed 
to meet the state’s growing transportation demands.  For the Texas Department 
of Transportation (TxDOT), CS presented the findings of the needs assessment in 
a June 2008 report:  Description of Current Texas Transportation Mobility and 
Maintenance Needs (Texas Mobility and Maintenance Needs).  Based on the 
2004 needs study and existing data, the report provides TxDOT with an 
immediate assessment of the state’s mobility and maintenance needs and sets 
the context for a qualitative discussion on the impact of transportation 
investment to the state’s economy and quality of life.  It provides commentary 
on the contributing factors that affect existing and future transportation needs 
and the importance of continued transportation investment needed to sustain 
the Texas economy and quality of life as perceived by Texas business and 
community leaders.   

Given the dynamic nature of the economic and socioeconomic factors that affect 
transportation demand and associated infrastructure needs, recent trends such 
as rising construction and fuel costs and reductions in annual vehicle-miles 
traveled (VMT) will alter the transportation investment required to meet the 
state’s needs over time.  For example, transportation construction costs have 
dramatically increased (nearly doubling) over the past four years since CS’ 2004 
report, as shown in Figure F.1. As the costs of transportation improvements 
increase, the state’s infrastructure investment need will grow apace.   

Figure F.1  Highway and St reet  Construct ion Producer  Price Index  
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Conversely, while construction costs have increased, recent data indicate that 
VMT, a common measure of roadway use and indicator of capacity needs, 
declined nationwide in early 2008 compared to 2007 and the recent VMT 
experience in terms of growth has been well below national forecasts made to 
date.  Taken over 25 years, the variations in these forecasts can become quite 
substantial, not just in regards to needed capacity but also less wear and tear on 
the system as a result of lower traffic volumes.  While it is unlikely that there is 
any degree of permanence to the present condition of declining VMT, trends 
over the past several years clearly indicate that long-term VMT growth rates 
should be modified to more accurately reflect today’s slowing growth rates.  
Given the discussion above of the changing construction costs and VMT growth, 
needs assessments and any other long-range forecasts have a very limited shelf 
life and require periodic updates to adjust for changing trends. 

To update the estimate of the state’s transportation mobility needs through 2030, 
efforts are underway by the “2030 Committee,” formed by the Texas 
Transportation Commission in June 2008.  The effort involves 12 experts in 
business and transportation, the Texas Transportation Institute (TTI) at Texas 
A&M University, the Center for Transportation Research (CTR) at the University 
of Texas at Austin, and the Department of Civil and Environmental Engineering 
at the University of Texas at San Antonio.  They will build upon past needs 
assessments to quantify and describe the state’s infrastructure investment needs 
in the context of today’s economic reality.  Their updated statewide 
transportation needs assessment will reflect the shifts in transportation demand, 
costs, or other trends that have occurred since the 2004 assessment.   

This technical addendum provides the methodologies CS used to develop the 
previous transportation investment needs by mode, and explains the trends and 
forecasts that were used to estimate system needs through 2030.  Needs 
identified in the Texas Mobility and Maintenance Needs report are not 
financially constrained, and are not determined based on agency expenditures.  
Rather, they are estimated as the cost to achieve economically justified increases 
in multimodal levels of service.  Average annual needs by mode are identified in 
Table F.1.  All needs are shown in millions of 2003 dollars.  The analyses were 
conducted in 2000 dollars and adjusted to 2003 dollars.   Thus, they do not reflect 
the enormous cost increases since that time. 
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Table F.1  Total Statewide Multimodal Transportation 
Needs for 2005 to 2030  
(in Millions of 2003 Dollars) 

Mode 

Average Annual Needs Est imate (2005-
2030) 

($ Mill ions) 

Highways and Local Roads (Capital 
and Maintenance) 

$15,928 

Public Transportation (Capital) $1,183 

Freight Rail and Intermodal Freight 
(Capital) 

$637 

Marine (Capital) $255 

Aviation (Capital) 
 Commercial 
 Noncommercial 

 
$893 
$158 

Bicycle and Pedestrian (Capital) $29 

Source: Cambridge Systematics, Inc.  Estimates of all needs were made in 2000 dollars 
and adjusted to 2003 dollars by applying Consumer Price Index inflation factors. 
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1.0  Highway and Roadway 
Needs Assessment 
Methodology 
The Texas highway and roadway network serves as the primary mode of 
transportation for both personal and freight travel within Texas.  Texas has the 
largest state highway system in the country with 79,696 centerline miles of 
highway owned and operated by the state, as well as the largest total highway 
system of any state.i  While the state-owned highways comprise only 26 percent 
of the state’s overall 301,796-mile roadway network, they accommodate more 
than 74 percent of the average daily vehicle miles traveled (VMT).ii  The 222,283 
miles of city streets, county roads, toll roads, and other non-state-maintained 
facilities also provide mobility and accessibility for all Texans.iii 

1 .1  IDENTIFYING HIGHWAY TRENDS AND 
DEVELOPING FORECASTS 
Cambridge Systematics (CS) developed the highway needs presented in the 
Description of Current Texas Transportation Mobility and Maintenance Needs 
(Texas Mobility and Maintenance Needs) report based on current trends and 
future forecasts of highway VMT and congestion. 

VMT Trends and Forecasts 
The Texas Department of Transportation (TxDOT) monitors and estimates VMT 
for all roads in Texas.  The highways owned and maintained by TxDOT 
constitute a minority of highway mileage, but accommodate 74 percent of the 
VMT.  This is because TxDOT owns and maintains more of the types of roads 
that carry the heaviest traffic, which include those functional classes of highways 
that accommodate through movements of vehicles rather than highways 
oriented to serving adjacent land uses. 
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Table 1.1 shows annual VMT (in billions) on Texas highways and roadways.  The 
percentage of VMT on state and non-state maintained highways is shown in 
Table 1.2.  The forecasts of VMT used in the Texas Mobility and Maintenance 
Needs Study are shown in Table 1.3.  Total VMT is forecast to increase by 
70.4 percent from 2005 to 2030. 
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Table 1.1  Texas VMT (Bi l l ions Annual ly ,  2005) 

Type of Road VMT (Bill ions) 

State System 174.4 

All Systems 234.2 

Source: TxDOT Pocket Facts, March 2007. 

Table 1.2  Dis t r ibut ion of  Average Annua l VMT (2005) 

Type of Road Percentage of Annual VMT 

State-Maintained Facilities 74% 

Non-State-Maintained Facilities 26 

Source: TxDOT Pocket Facts, March 2007. 

Table 1.3  VMT Forecasts  by Roadway Type 

Type of Texas Roadway 
Forecast Percentage Growth in VMT 

From 2005 to 2030 

Rural Freeways 124.3% 

Urban Freeways 52.2 

Other Roads 70.2 

All Highways and Roads 70.4% 

Source: Cambridge Systematics, Inc. 

The VMT forecasts were derived from a two-step process.  First, time series 
regressions were run by road type and county size, resulting in equations linking 
VMT to population and employment.  These regression results were utilized 
directly for the large urban counties to develop future year forecasts of VMT 
based upon population and employment forecasts.  For smaller counties, which 
are predominantly rural, this procedure requires modification, because the 
determinants of the VMT in those counties are primarily external.  Therefore, the 
results for these rural counties were adjusted by factoring for the differences 
between the observed trends in the 1990s and the forecast results that the 
regression equations would have provided if used for the 1990s.  This allowed 
the forecast to be adjusted to account for the issue that population or 
employment changes within these small counties have not been and will not be 
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what drives travel growth.  Travel growth on these rural roads is generated by 
the growth of intercity passenger travel and also by the forecast growth of truck 
traffic, which represents a high percentage of VMT on the rural roads. 

1.2  ESTIMATING HIGHWAY NEEDS 
Highway needs assessments are a critical element of TxDOT’s transportation 
planning process.  Through needs estimates, TxDOT provides periodic reports 
on the investments needed to meet its transportation performance goals.  
TxDOT’s needs assessments report on the relationship between future estimated 
needs and available funding.  For needs assessments to be meaningful statements 
rather than wish lists, the needs must be defined in a manner that allows 
objective determination as to whether a proposed investment is a legitimate 
need. 

In the Transportation Needs Revenue Assessment (1997), TxDOT defined 
“needs” as being the “funds required to deliver a particular level of service for 
the transportation system as a whole.”  In its needs assessments, TxDOT has 
utilized a definition of full needs that is based upon implementing all 
investments that have a positive economic return.  That is, investments are only 
included in the defined needs if the benefits to Texas transportation users are 
greater than the costs.  Needs are thus not just wish lists for investments.  Needs 
are defined by TxDOT as those transportation investments that would clearly 
make Texans better off.  In fact, not implementing the needs under this definition 
costs Texans more, not less. 

This careful definition of needs is also used by the U.S. Department of 
Transportation (U.S. DOT) in its reports to Congress (The Condition and 
Performance of the Nation’s Transportation System) and by the American 
Association of State Highway and Transportation Officials (AASHTO) in its 
estimates of national highway and transit needs.  While TxDOT has been a leader 
in the assessment of needs, its practices are consistent with the state-of-the-art at 
the national level. 

TxDOT developed a detailed needs assessment for the period 1997-2006 for the 
Texas State Highway System and updated it in 2000.  The 1997 needs assessment 
and the 2000 update were meant to cover TxDOT funding only and do not 
include those needs funded by other levels of government, other transportation 
agencies and authorities, or private entities.  To develop needs for the Texas 
Mobility and Maintenance Needs Study, CS built on the results of the earlier 
needs assessments using additional applications of new needs assessment tools. 

Review of Previous TxDOT Needs Assessments 
Using the programming and funding structure of the Unified Transportation 
Program (UTP) as of 1997, TxDOT developed scenarios to model the impacts of 
various levels of future funding, ranging from holding funding constant at the 
anticipated levels of available resources to funding all the economically 
justifiable projects.  These scenarios were coordinated with the respective 
functional staffs of TxDOT to ensure realistic projections. 
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The relationship between level of service and cost can be portrayed as a 
performance curve, which shows the maximum level of service reached for a 
given cost.  This curve can be expected to follow the law of diminishing returns:  
the increase in service achieved for each extra dollar spent should decrease as 
total cost increases.  Ideally, needs would be funded up until the costs begin to 
outweigh the benefits of spending additional money.  However, recognizing that 
funding may not be available to meet all economically justifiable needs, TxDOT 
has also analyzed selected lower funding scenarios that correspond to less-than-
optimal levels of service. 

The highway needs and revenue scenarios covered in the 1997 report and in 
subsequent updates were for highways (and other systems) that are owned, 
operated, and managed by TxDOT.  These needs were detailed in the 1997 report 
and are illustrated in Table 1.4.  Table 1.4 covers only the state highway system 
needs portion of the 1997 report (the 1997 report also covered TxDOT needs for 
other modes including aviation, public transportation, and the Gulf Intracoastal 
Waterway).  TxDOT presented needs in terms of both inflated dollars and 
constant 1997 dollars. 
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Table 1.4  TxDOT 1997 Transportat ion Needs Assessment iv – 
Average Annual Highway Needs FY 1997-2006 (Mil l ions 
of  Constant  1997 Do l la rs) 

 
Scenar io 1 

Losing Ground 

Scenar io 2 
Holding  
the Line 

Scenar io 3 
Gaining Ground 

Scenar io 4 
Meeting Optimal  

Needs 

Type of Work  

Cost 
($ 

Millions) 

Percenta
ge of 

Optimal 
Needs 

Cost 
($ 

Millions) 

Percenta
ge of 

Optimal 
Needs 

Cost 
($ 

Millions) 

Percenta
ge of 

Optimal 
Needs 

Cost 
($ 

Millions) 

Percenta
ge of 

Optimal 
Needs 

Highway Capital          

Construction  $1,689.4  26.0% $2,780.8  42.8% $4,294.8  66.2% $6,490.7  100.0% 

Related PE/CE  234.8  23.5 401.0  40.2 660.5  66.2 998.1  100.0 

ROW  185.7  33.3 294.7  52.8 322.2  57.8 558.0  100.0 

Total Capital  $2,109.8  26.2% $3,476.6  43.2% $5,277.5  65.6% $8,046.8  100.0% 

Highway 
Maintenance  

$540.0  46.2% $668.2  57.2% $1,128.8  96.6% $1,168.8  100.0% 

Other State 
Highway System 

57.6  47.2 59.7  48.9 119.1  97.5 122.1  100.0 

TOTALS FOR 
STATE 
HIGHWAY 
SYSTEM  

$2,707.5  29.0% $4,204.4  45.0% $6,525.4  69.9% $9,337.7  100.0% 

Notes: Values are in FY 1997 constant dollars as estimated by TxDOT. 

Totals may sometimes not sum exactly due to rounding. 

Source: Spreadsheet A-3, Appendix A, page A-3, “Transportation Needs Revenue Assessment,” 
TxDOT, January 1997; amounts and percentages shown are for the TxDOT Highway System 
only. 

The needs were defined in terms of scenarios of different funding levels, and can 
be described as follows (in terms of 1997 constant dollars as estimated by 
TxDOT): 

• Scenario 1 – Losing Ground:  Funding for TxDOT’s highway facilities and 
services would stay constant at 1996 levels at an average of $2.7 billion per 
year.v  This funding level would meet only 29 percent of the total state 
highway system identified needs and would cause a significant decline in the 
system’s level of service.  Expected impacts would include increased 
congestion, worsening bridge conditions (with the percent of bridges that 
were rated as sufficient declining at one percent per year from the current 
80 percent sufficiency levels in 1996), inability to even match all the available 
Federal capital dollars for construction (and thus turning back Texas’ Federal 
highway aid to other states), and delays in the build out of the Texas Trunk 
System and the North American Free Trade Agreement (NAFTA) corridors.vi 

• Scenario 2 – Holding the Line:  Funding for TxDOT facilities and services 
would increase to $4.2 billion annuallyvii maintaining the system at current 
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levels of service and meeting 45 percent of total state highway system needs.  
The investments that would be foregone would have provided for future 
capacity, improved levels of service, decreased costs to Texas highway users, 
and increased quality of life for all Texans.viii 

• Scenario 3 – Gaining Ground:  Highway funding would be increased to 
$6.5 billion per yearix (the maximum that could be supported by 1997 staffing 
levels), increasing the highway system’s level of service and meeting 
70 percent of total state highway system identified needs.  Congestion would 
be decreased, bridge conditions would be improved such that 87 percent of 
bridges would be classified as sufficient, and selected highways would be 
upgraded to “desirable” conditions (the highest pavement rating).x 

• Scenario 4 – Meeting Optimal Needs:  Highway funding would be 
increased to $9.3 billion annually.xi  This would also have to include a 
presumed increase in staffing levels necessary to implement such 
improvements.  The investment would meet all economically justifiable 
needs (defined as those investments for which the benefits would exceed the 
costs).  Congestion would be significantly decreased, the bridge sufficiency 
percentage would be increased to 91 percent, and the Texas Trunk system 
would be completed on time.xii 

As shown in Table 1.4, TxDOT’s highway investment would not be kept 
proportionally constant for the categories of highway expenditures across the 
scenarios representing different levels of funding.  At the different levels of 
funding, TxDOT would place different priorities on the relative proportion of 
funding that the categories should receive.  For instance, maintenance receives 
almost the full level of optimal funding in Scenario 3 as well as Scenario 4. 

Results of CS Mobility and Maintenance Needs Analysis 
Through 2030, CS estimates total highway needs in Texas at $414 billion dollars 
(in 2003 dollars).  The needs include both the construction of new infrastructure 
(capital) and the maintenance of the existing infrastructure (maintenance).  The 
capital needs total $12.461 billion per year, of which $10.052 billion is estimated 
for TxDOT capital needs, and $2.410 billion for infrastructure maintained by 
other entities. 
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Table 1.5 shows the breakdown of the state’s 26-year highway needs.  It is 
important to note that these needs are not financially constrained and do not 
represent future agency expenditures; moreover, they will not represent the 
dollar value of projects that will be let through the entire period.  They do 
provide, however, an indication of the magnitude of the potential investment 
required for the Texas highway network. 
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Table 1.5  Average Annual Tota l Texas Highway Needs for 2005 to 
2030  
( in Mil l ions of  2003 Do l la rs) 

Highway Needs Category 
TxDOT’s  

Highways 

Other 
Agencies’  
Highways 

Totals for  
All Highways 

Capital $10,052 $2,410 $12,461 

Maintenance 1,376 2,091 3,467 

Total for All Highway 
Needs $11,428 $4,500 $15,928 

Sources: Cambridge Systematics, Inc. and previous TxDOT Needs Assessments 
Note: These needs do not represent estimated expenditures nor program funding 

through 2030.  The needs developed are not fiscally constrained. 

Highway needs presented in the Texas Mobility and Maintenance Needs Study 
were based on TxDOT’s 1997 Highway Needs Assessment and on the Highway 
Economic Requirements System (HERS) model, which is used for state and 
national highway needs analysis.  If the needs were met: 

• The total hours of delay on Texas highways will decline substantially; 

• Total user costs (which include travel time costs, vehicle operating costs, and 
accident costs) will be much lower per mile of travel; and 

• Pavement and bridge conditions will improve. 

Following the same procedures as the earlier TxDOT assessments of needs and 
applying HERS, a newer and updated needs assessment tool for estimating some 
elements of the highway needs, CS updated the base year and extended the 
timeframe for analysis to estimate needs to 2030.  HERS has been used by the 
Federal Highway Administration (FHWA) to provide its estimates and forecasts 
of highway conditions, performance, and needs.  The HERS for States (HERS-ST) 
has been further developed for state DOT use with the assistance of TxDOT as a 
participating state.  For AASHTO, the HERS model was used to estimate national 
highway needs for the Federal legislative reauthorization period (2004 to 2009) as 
well as for a 20-year period. 

The HERS model uses Texas data from FHWA’s Highway Performance 
Monitoring System (HPMS) database.  FHWA manages the database, which 
maintains a thorough sampling of highway system data, representing all 
highway classes and functional categories.  States submit data for road segments 
that make up the sample sets, detailing segment descriptions, condition, future 
year traffic and current year traffic.  The HERS model takes each of these sample 
segments (either from a state, or on a national basis), applies a general traffic 
growth factor, and estimates what kind of improvement would be needed to 
bring the segment up to standards for condition and mobility.  The public 
benefits of each segment improvement can also be estimated, and the HERS 
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model identifies the improvements that would have positive public returns 
(benefits exceeding costs).  These sample positive improvements are aggregated 
for each class and functional categories and then extrapolated to the entire 
highway system.  The HERS model does not examine improvements for local 
roads, rural collectors or bridge improvements.  HERS discounts benefits in 
assessing segment improvements, but all needs measurements are reported in 
constant dollars (improvement cost estimates are not inflated to year of 
construction).  The HERS figures used in 
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Table 1.5 were produced in 2000 constant dollars, inflated to 2003 dollars.  The 
historical average VMT growth factor for Texas of 2.0 percent annual growth was 
applied to the HERS model in this case. 

For those capital elements that can be analyzed with HERS, the HERS model has 
been used to update the needs estimates.  CS updated the needs outside HERS  
by applying cost and adjustment factors to the previous TxDOT needs estimates.  
While this will not be as precise as updating all of the information that was 
collected for the past needs assessments, the factored costs for those investments 
that cannot be modeled provide a reasonable current approximation of the 
results of a fully updated assessment. 

The methodology employed for the highway needs assessment includes these 
procedures: 

• HERS was used to calculate the needs for pavement rehabilitation and new 
capacity (additional lanes) on the existing Texas roadways. 

• Using data on ownership by functional class of highway, the needs as 
estimated by HERS were allocated to TxDOT and to other agencies. 

• Bridge needs were updated from the bridge needs in a recent national 
assessment.  Needs were based upon the percentage of deficient bridges in 
Texas in comparison to the overall national bridge deficiencies. 

• Other highway capital expenditures for types of projects that are not 
modeled by HERS were factored from the HERS results based on the 
previous full TxDOT needs assessments and expenditure patterns.  This 
included both the capital expenditures of all types on roads classified as local 
functional class and rural minor collector functional class, and expenditure 
types that are not modeled by HERS on all other types of highways. 

• Non-capital needs (maintenance, etc.) were updated from the past needs 
analysis for 1997 based upon cost factors to account for inflation until the 
current time. 

• Where necessary (due to the lack of data on those highway systems not 
owned by TxDOT), the needs for other roads were factored to be comparable 
with the needs on the TxDOT highways. 

In order to update the entire needs estimate for TxDOT highways, such as had 
been done in the 1997 report, an estimate was made of the portion of the past 
TxDOT highway capital needs that would have been covered by the HERS and 
by the bridge needs estimates if they had been performed as part of TxDOT’s 
previous 1997 highway needs assessments.  The other portion of needs (i.e., that 
portion of needs that cannot be estimated by the HERS model or the bridge 
model) was then calculated as the remainder of the total highway needs from the 
1997 TxDOT needs assessment. 

While the HERS model uses sample segments from the Texas HPMS database, 
the improvements estimated in the model are in no way connected to planned 
projects in the state highway project development process, current or future.  The 
HERS needs estimates are also not financially constrained, as is required of the 
state’s transportation planning at the statewide and local level.   Instead, this 
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study identified an unconstrained needs assessment based on Federally reported 
sample highway data, using a Federally owned estimation model. 
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xi Texas Department of Transportation, January 1997.  Transportation Needs 
Revenue Assessment, p. A-3. 

xii Texas Department of Transportation, January 1997.  Transportation Needs 
Revenue Assessment, pp. 40-41. 
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2.0  Public Transportation 
Needs 
Public transportation is an important part of the statewide transportation system, 
as it provides Texas residents with accessibility, mobility, and enhanced travel 
options.  Public transportation contributes to the mobility of all Texans, including 
those who may lack the financial resources or physical ability to access other 
modes of travel.  Public transportation can help to enhance quality of life by 
providing linkages to jobs, schools, community services, and commercial 
services.  Public transportation helps to control congestion by reducing vehicle 
miles of travel and increasing the capacity of transportation routes. 

2.1  IDENTIFYING TRANSIT TRENDS AND 
DEVELOPING DEMAND FORECASTS 

Demographic Trends 
Population growth.   Within Texas, 87 percent of people live in the 25 
metropolitan statistical areas, regions in the state with urbanized area populations 
of at least 50,000 and metropolitan populations of at least 100,000.xiii  Future 
population growth in Texas will continue to be driven by birth rates and by 
immigration.  According to the Texas State Date Center (Scenario 0.5), the 
population of the state is projected to increase by 41 percent from 22.5 million in 
2000 to 31.8 million in 2030.xiv 

Population below poverty level.  In many communities, public 
transportation may be the primary mode of transportation for persons who are 
unable to afford an automobile, many of whom have incomes below the poverty 
level.  Approximately 14.9 percent lived in poverty in 2000.xv  Much of this 
poverty is concentrated in the most populous and more urbanized areas in 
Texas, but persons in poverty as a percentage of the county population is 
dramatically higher along the Texas-Mexico border area. 

Persons with disabili ties.  Public transportation, including paratransit and 
demand-responsive elderly and disabled transportation, is important for people 
who cannot operate a vehicle or may not be able to access fixed-route bus or rail 
transit service.  It is estimated that about six percent of the total population in 
Texas has some form of mobility limiting disability.  Approximately 64 percent of 
persons with disabilities reside in the largest urban areas.xvi 

Persons aged 65 years  and older.  Many elderly citizens are not able to 
operate an automobile or choose not to drive.  In 2000, nearly 10 percent of the 
state’s total population was aged 65 years or older.  More than 57 percent of this 
segment of the population lives in the six largest urban areas. 
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Service Trends 
Both transit usage and the Texas public transportation system continue to grow.  
Between 1990 and 2000, 14 new Texas urbanized area transit systems and four 
new non-urbanized area transit systems were started in the state.  Although 61 
Texas counties were not served by either an urbanized or a non-urbanized area 
transit system in 1990, only 17 counties were not served by these types of 
systems in 2000.  The percentage share of all Texans in areas served by some type 
of public transportation was estimated to have increased from 73 percent in 1990 
to 91 percent in 2000.xvii 

Paratransit services and use, including elderly and disabled services in the state, 
also continue to grow.  The total number of elderly and disabled transit service 
providers increased from 205 in 1990 to 315 in 2000.  By 2030, one out of five 
people in the United States will be age 65 or older.  Studies from the AARP 
demonstrate a growing dependency on transportation assistance among older 
individuals especially because varying health and medical conditions.  Without 
paratransit services, 60 percent of older Americans expect to depend on friends 
and family when they can no longer drive.xviii 

Ridership Projections 
Projections of population served were developed based on county population 
forecasts and assumptions about the expansion of transit system service areas 
over time.xix  It was assumed that 99.9 percent of Texans would be served by 
urban or rural public transportation by 2030.  Table 2.1 presents forecasts of 
annual ridership by 2030.  Ridership on all transit systems combined is projected 
to increase by 116 percent through 2030.  Ridership on metropolitan 
transportation authority (MTA) systems is projected to increase by 114 percent.  
Ridership on urbanized area and non-urbanized area transit systems is projected 
to increase by 164 percent and 112 percent, respectively.  Operating costs were 
also projected for analysis purposes only and are not reported here, because 
these forecasts were not prepared by the transit agencies. 

Table 2.1  Current  Trans it  Demand and Forecasts  by Type of  Area 
in Texas 

Passenger Tr ips (Mill ions) 2000 
Forecast  

2030 

Forecast  
Percent 
Growth 

MTAs (largest urban areas) 263.784 563.804 114% 

Urbanized (other urban areas) 15.812 41.806 164 

Non-Urbanized 4.448 9.414 112 

All Transit Systems 284.044 614.887 116% 

Source: Forecasts are from Cambridge Systematics, Inc.  Projections for elderly and 
disabled transportation providers are not available; ridership for these systems in 
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2000 was 3.816 million.  If the growth rate (116 percent as estimated as a total for 
all Texas transit systems) continues through 2030, the expected total ridership 
will be 8.242 million. 

2.2  ESTIMATING TRANSIT NEEDS 
CS has previously developed an independent needs assessment model to 
identify national transit needs.  For each year within the analysis horizon, the 
model projects the vehicle-replacement needs and mid-life rebuilds based on the 
vehicle type, vehicle age, and the Federal Transit Administration’s (FTA’s) 
recommended replacement and rebuild cycles for these vehicles.  This model was 
used for needs for non-rail capital costs.  Needs for rail capital costs were 
collected directly from the regional agencies, in categories of currently funded or 
unfunded. 

The non-rail vehicle types and ages for MTAs and urban areas were obtained 
from the National Transit Database (NTD).  Missing vehicle type and age data 
for vehicles in a few urban systems that did not report to the NTD were assumed 
to resemble the available data on vehicle mix.  Data for rural paratransit and 
demand responsive operators were obtained from an active fleet roster derived 
from TxDOT’s Public Transportation Management System (PTMS).  PTMS data 
were used to derive profiles of fleet age and vehicle mix within the total vehicle 
counts published in the 2000 Texas Transit Statistics. 

Bus transit and paratransit needs were developed using a replacement and 
expansion model that has been utilized for national estimates of transit capital 
needs.  CS used the model to develop national-level transit capital needs for the 
AASHTO report “Transportation:  Invest in America:  The Bottom Line,” October 
2002.  The model covers vehicle replacement and other facility needs and 
includes two components:  replacement and rehabilitation of existing assets, and 
expansion to accommodate new riders. 

The needs assessment model used to develop the 26-year needs presented in the 
Texas Mobility and Maintenance Needs Study computes the replacement and 
rebuild costs by vehicle type for each year.  Assumptions from previous studies 
regarding growth in population served were used to estimate the number of 
additional vehicles needed over time to accommodate increasing population and 
service area.  After identifying vehicle needs, total capital needs were estimated 
using national factors derived from the U.S. DOT’s Transit Economic 
Requirements Model (TERM).  The model provides estimates of the total annual 
capital expenditures required to maintain or improve the physical condition of 
the bus and paratransit systems.  Separate factors were used for replacements of 
existing assets and new assets needed to accommodate growth. 

The model process was applied to all bus and paratransit systems in Texas.  It 
must be noted that the model results represent the needs associated with the 
transit ridership and service forecasts presented in the Texas Mobility and 
Maintenance Needs Study.  None of these results are intended to substitute for 
long-range estimates of capital needs made by responsible operators. 
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Rail needs and unmet needs were assembled from the plans of the major 
metropolitan planning organizations (MPOs) in the largest metropolitan areas.  
The smaller urban areas and the non-urban areas do not have plans for rail 
capital investments. 

Total Capital Needs for All Areas 
Total capital needs for all public transportation systems in the state are estimated 
at $30.8 billion over 26 years, or about $1.18 billion annually between 2005 and 
2030.  Table 2.2 provides a summary of capital needs for all types of systems.  
These needs were developed from the long-range plans of the MPOs of the larger 
urban areas, and from a CS model of long-range bus transit capital needs utilized 
at the national level for reports to the U.S. Congress.  Needs for MTAs total 
$27.96 billion, or about $1,075 million per year.  Urbanized area transit systems 
will require about $993 million in capital investment over the next 26 years.  This 
represents an average annual funding level of approximately $38 million, which 
is approximately 50 percent greater than the average 2005-2030 funding level.  
Non-urbanized area transit systems will require more than $1,003 million in 
capital investment between 2005 and 2030.  This also requires an annual funding 
level of more than $38 million annually, which is nearly 2.5 times the average 
2001-2005 funding level.xx  Funding requirements for elderly and disabled transit 
providers is presented on a statewide basis and totals more than $803 million 
over the 2005-2030 period, and requires an average annual funding level of 
$30.9 million. 

Table 2.2  Average Annual Tota l Texas Publ ic  Transportat ion 
Capita l  Needs for 2005 to 2030 ( in Mil l ions of  2003 
Dol lars) 

Type of System 
Average Annual Capita l Need  

($ Mill ions) 

MTAs $1,075.5 

Urbanized Areas 38.2 

Non-Urbanized Areas 38.6 

Elderly and Disabled 30.9 

All Systems $1,183.2 

Source: Cambridge Systematics, Inc., 2004. 
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3.0  Freight Rail Needs 
The freight rail system in Texas is a vital component of the state’s transportation 
system.  Railroads carry a significant amount of freight within the state and 
throughout the nation.  Railroads also serve international trade by providing 
critical connections to Texas ports and to Mexico’s rail system.  Rail shipments 
both to and from Texas are large and continue to grow.  Strong growth in rail 
freight is forecast through 2030. 

3.1  IDENTIFYING FREIGHT RAIL TRENDS AND 
DEVELOPING FORECASTS 

Statewide Rail Freight Movements 
Four commodities dominate the tonnage moved in Texas by rail.  Chemicals are 
the primary commodity in the state, with more than one-third of all rail freight 
tonnage originating in Texas.  The top four commodities (chemicals, non-metallic 
minerals, petroleum products, and mixed freight) comprise about 70 percent of 
the total tonnage originating in Texas by rail.  The top five commodities for rail 
freight terminating in Texas (coal, non-metallic minerals, farm products, 
chemicals, and food products) comprise about 75 percent of rail freight destined 
to Texas.  The remaining 32 types of commodities account for just 30 percent of 
the tons moved by rail.xxi 

Data compiled by the railroads shows that the volume of Class I railroads’ rail 
freight originating in Texas increased by 26 percent between 1991 and 1999, 
growing from 86.5 to 109.3 million tons.  Class I rail freight terminating in Texas 
increased 32 percent between 1991 and 1999, growing from 140.8 to 185.1 million 
tons.xxii  Tables 3.1 and 3.2 show rail commodities originating and destined for 
Texas. 

The dollar value of rail shipments is also very large.  Goods shipped by rail 
originating in Texas were valued at $43.8 billion.  About 60 percent of the 
tonnage of rail shipments was destined for locations within Texas, while greater 
than one-third was shipped distances of more than 500 miles.  In terms of value, 
however, only 35.5 percent of goods shipped by rail from Texas remained within 
the state.  Texas received rail goods valued at $39.3 billion in 1997.  About 
60 percent of these goods, as measured both by value and weight, originated 
from outside the state.xxiii 



 
 Descr ipt ion of  Current Texas Transportat ion Mobi l i ty  and Maintenance Needs 
 Technical Addendum  

 

3-2 3-2 

Table 3.1  Majo r Ra i lroad Commodity  Groups Origina t ing in Texas 

Commodity Group 1991 Tons 1996 Tons 1999 Tons 

Percent 
Change  

1991-1999 

Percent 
Change  

1996-1999 

Chemicals 27,558,824 33,568,992 39,851,093 45% 19% 

Non-metallic minerals 17,473,657 20,954,179 23,270,374 33 11 

Petroleum products 6,112,348 8,317,200 7,454,510 22 -10 

Mixed freight 6,062,817 7,042,740 6,549,212 8 -7 

All other 29,257,371 32,013,771 32,146,916 10 0 

Total 86,465,017 101,896,88
2 

109,272,10
5 

26% 7% 

Source: Railroad Statistics by State, published by the Association of American Railroads. 

Table 3.2  Majo r Ra i lroad Commodity  Groups Terminat ing in Texas 

Commodity Group 1991 Tons 1996 Tons 1999 Tons 

Percent 
Change  

1991-1999 

Percent 
Change  

1996-1999 

Coal 39,997,651 49,052,357 54,320,256 36% 11% 

Non-metallic minerals 19,579,387 24,934,767 28,329,806 45 14 

Farm products 19,373,633 21,627,685 27,166,933 40 26 

Chemicals 18,218,919 18,945,148 21,405,982 17 13 

Food products 9,782,907 10,010,216 9,875,128 1 -1 

All other 33,774,473 43,853,394 43,991,624 30 0 

Total 140,726,97
0 

168,423,56
7 

185,089,72
9 

32% 10% 

Source: Railroad Statistics by State, published by the Association of American Railroads. 

Statewide Growth in Rail Freight 
The 1990s were a period of strong economic growth in Texas that was reflected in 
the quantity of rail freight handled in the state.  The expansion of trade, 
especially with Mexico, the growth of manufacturing, and a rapidly growing 
population all contributed to increases in rail freight, both originating and 
terminating in Texas. 

The advent of NAFTA on January 1, 1994, strengthened existing historic, 
cultural, and economic ties that defined the relationship between Texas and 
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Mexico.  Texas is the dominant state for international trade between the United 
States and Mexico.  Texas rail border crossings accounted for 90.3 percent of the 
value of U.S.-Mexico rail traffic in 2000.xxiv  At these locations, rail car volumes 
have more than doubled from roughly 200,000 rail cars in 1993 to greater than 
500,000 rail cars in 2000.xxv 

Laredo accounted for the majority of the increase in rail car volumes at the Texas-
Mexico border.  Between 1993 and 2000, the volume of loaded rail cars handled 
in Laredo increased by 130 percent.xxvi  Laredo’s share of U.S.-Mexico rail traffic 
(in terms of dollar value) grew from 41 percent of the U.S. total in 1994 to 
74 percent in 2000.xxvii  U.S. rail traffic destined for Mexico’s industrial areas is 
increasingly funneled through Laredo, so it can interchange easily with the 
Transportacion Ferroviaria Mexicana (TFM) Railroad.  This arrangement has 
reduced the attractiveness of other gateways, such as Eagle Pass, El Paso, and 
Presidio that link with Mexico’s Ferromex rail services. 

A large portion of the rail freight crossing between Mexico and Texas in 2000 
neither originated nor terminated in Texas.  On average, only about 30 percent of 
the goods (by value) moving between the four border ports originated in Texas 
or was destined for Texas.xxviii  The balance of rail freight moving across the 
Texas-Mexico border originates from or is destined to areas outside of the state.  
Growth in trade at marine ports has also contributed to rail traffic growth in 
Texas. 

Forecast for Statewide Rail Freight 
Expanding trade, a growing population, and a rising economy will continue to 
contribute to increased commodity flows carried by rail in Texas.  The volume of 
rail freight originating in Texas is forecasted to increase by 45 percent through 
2030, or about 1.2 percent annually, as shown in Table 3.3.xxix  The fastest 
growing commodities are forecast to be miscellaneous mixed shipments and 
food and kindred products, which are forecast to grow more than 180 percent by 
2030.xxx 

Table 3.3  Forecasted Growth Rates of  Rai l road Fre ight  
Commodity  Groups Or iginat ing in Texas 1998 to 2030 
(Percentage Growth) 

Major Commodity Group 
Forecasted Percentage Growth  

1998-2030 

Chemicals and Allied Products 12% 

Non-Metallic Minerals 40 

Coal and Petroleum Products 3 

Miscellaneous Mixed Shipments 184 

Food and Kindred Products 189 

All Other 38 
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Totals for All Commodit ies 45% 

Source: Cambridge Systematics, Inc. 

Table 3.4 shows overall outbound, inbound, and through rail movements for 
2003 and 2030.  Between 2003 and 2030 overall freight rail tonnage is expected to 
increase almost 70 percent from 382 million to 636 million tons.  Outbound 
commodities are forecasted to increase 54 percent to 172 million tons, while 
inbound commodities will raise 48 percent to 193 million tons.  Through traffic 
flows will register the largest growth, increasing by almost 133 percent to almost 
180 million tons.  This means that freight passing through Texas by rail will 
actually exceed the freight being exported by rail from Texas by 2030. 

Table 3.5 displays overall freight rail movements (by value) for 2003 and 2030.  In 
this timeframe, the overall value of freight rail movements is expected to rise 
almost 140 percent from $415 billion to $985 billion.  The value of rail 
commodities originating in Texas will increase 138 percent to almost $286 billion 
in 2030, whereas the value of rail commodities terminating in Texas will almost 
double to $256 billion.  Through traffic is expected to grow at a faster pace than 
outbound and inbound flows, reaching $444 billion in 2030. 

Table 3.4  Overall Freight Rail Movements 
In Million Tons 

 
Outboun

d Inbound Total 
Through 
Traff ic 

Total 
With 

Through 
traff ic 

2003 112.2 192.7 305.0 76.7 381.7 

2030 172.8 284.8 457.6 178.9 636.5 

% Change 2003-
2030 

54% 48% 50% 133% 67% 

Share 2003 29% 50% 80% 20% 100% 

Share 2030 27% 45% 72% 28% 100% 

 

Table 3.5  Overall Freight Rail Movements 
In Billions of 2003 Dollars 

Value 
Outboun

d Inbound Total 
Through 
Traff ic 

Total 
With 

Through 
Traff ic 

2003 120.1 128.4 248.5 166.3 414.8 

2030 285.8 255.8 541.6 443.6 985.2 



 
 Descr ipt ion of  Current Texas Transportat ion Mobi l i ty  and Maintenance Needs 
 Technical Addendum  

 

3-5 3-5 

% Change 2003-
2030 

138% 99% 118% 167% 137% 

Share 2003 29% 31% 60% 40% 100% 

Share 2030 29% 26% 55% 45% 100% 

3.2  ESTIMATING FREIGHT RAIL NEEDS 
Long-term Texas systemwide rail cost estimates do not exist.  The railroads and 
the State of Texas generate cost estimates for specific projects to calculate return 
on investment and to estimate public benefits, but there is no program to 
summarize these cost estimates and to forecast future investment.  In the interim, 
a first approximation of needs and costs was developed based on available 
national reports on freight rail needs and on forecasted TxDOT rail safety costs. 

For the Texas Mobility and Maintenance Needs Study, freight rail needs were 
divided into four categories:   

• Short-line railroad needs; 

• Class I railroad infrastructure needs; 

• Class I non-infrastructure needs; and  

• Safety needs. 

This section describes the processes for estimating freight rail needs for each 
category. 

Short-Line Needs 
The tracks and bridges of much of the nation’s short-line system are inadequate 
to handle the newer 286,000-pound and 315,000-pound railcars coming into 
service.  The American Short-Line Rail Road Association (ASLRRA) 
commissioned Zeta-Tech, a transportation consulting firm, to estimate the cost of 
upgrading the nation’s short-line system to handle 286,000-pound railcars.  The 
estimated cost was $6.8 billion.  A second source is an estimate included in the 
findings of the Railroad Shipper Transportation Advisory Council (White Paper 
III, April 2000), which was based on a 1999 survey by AASHTO.  The Council 
found a total capital need of $11.8 billion, of which $9.5 billion was unfunded.  
The Council’s estimate included redress of deferred maintenance, safety and 
speed improvements, and weight improvements.  The estimates from the 
ASLRRA and AASHTO are used as the upper and lower bounds for national 
short-line infrastructure needs. 

Texas includes roughly 7.4 percent of the nation’s railroad infrastructure, based 
on mileage within Texas as a percentage of national mileage.  The short-line 
infrastructure costs for Texas are likely to be about 7.4 percent of the nation’s 
short-line costs.  This would be equivalent to an estimate of between $500 million 
to $900 million to make the improvements to the short-line rail infrastructure 
needed for it to carry 286,000-pound rail cars.  Improving the system to enable it 
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to carry 315,000-pound rail cars would involve additional costs.  Table 3.6 
contains the rehabilitation needs of short-line railroads as determined by the 
ASLRRA study.  These results are in 2000 dollars.  Final results are shown in 2003 
dollars. 

Table 3.6  Upgrades Requi red for Short-L ine Inf rastructure and 
Est imated Costs 

Infrastructure Required Upgrade 

Estimated 
National Cost 

($ Billions) 

Estimated Cost 
in Texas  

($ Billions) 

Rail Line 23% of trackage must be replaced $3.7 $0.3 

Ties/Turnouts 43% of trackage require additional ties 1.2 0.1 

Ballast/Surfaci
ng 

23% of trackage require ballasting/surfacing 0.1 0.01 

Bridges 22% require replacement, 27% require 
upgrading 

1.8 0.1 

Total  $6.8 $0.5 

Note: 2000 dollars. 
Source: Zeta-Tech, based on ASLRRA statistics. 

Class I  Infrastructure Needs – Capacity, Repair, and 
Maintenance 
The vast amount of Class I infrastructure in Texas necessitates a continual 
investment by the Class I railroads to maintain and upgrade their lines.  Texas 
has several locations where the need for rail infrastructure repair or maintenance 
is negatively impacting the system.  Insufficient track capacity is an issue on 
high-volume corridors, at rail yards, and at international bridge crossings.  There 
are also portions of the Class I rail lines that are in need of upgrade to enable 
them to carry heavier rail cars. 

The American Association of Railroads estimates that the cost to perform Class I 
infrastructure repair and maintenance is $4.0 billion to $5.0 billion annually (or 
$80 billion to $100 billion over the next 20 years).  With 7.4 percent of the nation’s 
rail infrastructure, the share of these costs likely required to be incurred in Texas 
is $300 million to $400 million (or $5.9 billion to $7.4 billion over the next 20 
years).  These results are in 2000 dollars.  Final results are shown in 2003 dollars. 

Class I  Non-Infrastructure Needs 
There are several non-infrastructure related needs throughout the national rail 
system.  For example, Texas has operational issues regarding border crossing 
efficiency.  Other types of non-infrastructure needs involve technology.  
Technology has played a major role in the increased productivity of the rail 
industry allowing the railroads to carry higher volumes at lower real costs.  
However, rail industry efficiency can be further enhanced with the expanded use 
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of technologies such as electronic braking, positive train control, remote control 
of trains, and information technology used for yield management, asset 
optimization, and dispatching. 

The American Association of Railroads estimates that the national cost for non-
infrastructure Class I improvements is roughly $2.0 billion annually, or 
$40 billion dollars over the next 20 years.  With 7.4 percent of the nation’s rail 
infrastructure, the share of these costs likely required in Texas is $0.15 billion per 
year, or $3.0 billion over 20 years.  These results are in 2000 dollars.  Final results 
are shown in 2003 dollars. 

Safety Needs 
Safety needs include removing rail lines from downtown areas, and improving 
at-grade crossings.  The FRA has undertaken several national initiatives.  One of 
these initiatives is to reduce the number of grade crossings by 25 percent 
nationwide, through grade separations or crossing closures.  Table 3.7 details 
Federal Railroad Signal program funds and projects in Texas.  Table 3.8 details 
future funding of the Federal Railroad Signal program funds in Texas.  The 
average funding available over the next five years is $29 million.  This would 
amount to nearly $600 million over the next 20 years. 

Table 3.7  Federal Rai lroad Signal Program Funds and Projects  in 
Texas  
(1997-2001) 

Year Number of Projects Amounts ($ Mill ions) 

2001 173 $31.4 

1999-2000 227 38.2 

1998 147 22.2 

1997 105 19.1 

Source: TxDOT, Traffic Operations Division. 
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Table 3.8  Future Federa l Ra i lroad Signal Program Funds in Texas  
(2002-2006) 

Program Year 

Author ized Amount for Program 
Year  

($ Mill ions) 

2002 $25.837 

2003 25.837 

2004 25.121 

2005 38.500 

2006 30.000 

Source: TxDOT, Traffic Operations Division. 

The Institute of Transportation Research and Education at North Carolina State 
University surveyed state rail-safety needs, focusing on highway-rail at-grade 
crossings.  They identified the following needs covering freight and passenger 
rail lines over the next 20 years. 

• $2.4 billion to upgrade existing automatic warning systems using state-of-
the-art technology; 

• $4.2 billion to install new state-of-the-art automatic warning systems at 
passively signaled crossings; 

• $4.5 billion for 1,154 grade separations; 

• $0.7 billion for 6,727 grade-crossing closures over a 20-year period; and 

• $2.0 billion for 45 track relocation projects. 

The total national costs estimated by this study are for $13.8 billion for rail safety 
over the next 20 years.  Proportioning this to Texas based on its 7.4 percent of the 
nation’s infrastructure would equate to a Texas safety estimate of $1.0 billion 
over 20 years.  This compares to the TxDOT forecast of rail safety spending over 
the next 20 years of just $600 million.  The implication of this difference is that 
there will be a shortfall in the spending needed for rail safety of roughly 
$400 million over the next 20 years.  These results are in 2000 dollars.  Final 
results are shown in 2003 dollars. 

Summary of Rail Needs 
Table 3.9 summarizes the needs and estimated annual costs for Texas.  Where we 
estimated a range of costs, we present the midpoint of the range in the table.  
Because the studies from which the needs are estimated did not explicitly 
address a 26-year timeframe, these needs were calculated as average annual 
needs. 
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Table 3.9  Average Annual Texas Ra i l  Fre ight  and Intermodal 
Freight  Capita l  Needs for 2005 to 2030 ( in  Mil l ions of  
2003 Dol lars) 

Freight Rail Needs by Category 
Est imated Average Annual 

Investment in Texas ($ Mill ions) 

Short-Line Infrastructure $27 

Class I – Infrastructure 396 

Class I – Non-Infrastructure 159 

Safety 55 

Total $637 

Notes: All annual averages for Texas rail needs are rounded to 
millions and are based on approximate Texas percentages of 
estimated national needs.  These final results were adjusted to 
be presented in 2003 dollars. 

Source: Cambridge Systematics, Inc., 2004. 

The rail needs estimates presented in Table 3.9 are limited to freight rail and 
intermodal freight-related needs and do not address potential future investments 
in intercity passenger rail service in Texas.  The future of intercity passenger rail 
in Texas is embroiled in a larger national debate about the future of intercity rail 
in general and what level of Federal support will be available to construct the 
necessary facilities.  Whatever the outcome of the national debate, the 
development of a competitive intercity surface transportation system for 
passengers in Texas would require state involvement in its construction and 
operation.  Due to the considerable uncertainty at this time regarding the future 
of rail passenger service in Texas, and in the United States in general, it is 
impossible to establish a need-based investment program for the next two 
decades.  However, there are several themes that any future solution is likely to 
include: 

• Capacity enhancements and safety improvements at highway-rail crossings; 

• Increased passenger rail speeds; 

• Easily accessible rail services, including rail stations that are located in dense 
urban areas, preferably as integrated as possible with surrounding 
development and local transit services; 

• Regional rail service, possibly running in the same right-of-way as longer 
intercity corridors; and 

• Coordination with the intercity passenger transportation systems in adjacent 
states and Mexico. 
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4.0  Marine Transportation 
Needs 
Marine transportation is an important part of the Texas economy.  There are 29 
ports in the state, ranging from some of the busiest freight transportation hubs in 
the nation to smaller, recreational and fishing harbors. 

4.1  IDENTIFYING MARINE TRENDS AND 
DEVELOPING FORECASTS 

Current Demand 
Texas is the second leading state in the nation for waterborne commerce by 
weight and leads the nation for receiving foreign imports and for intrastate 
shipments. 

Among individual Texas ports, Houston leads the state (and ranks second in the 
nation) in tonnage of marine freight movement (Table 4.1).  More than 
177 million short tons (one short ton is equivalent to 2,000 pounds) passed 
through the Port of Houston in 2002. 

The most common goods moving through Texas ports are petroleum and 
petroleum products, constituting 72 percent of all such commodities and more 
than half of the 66 million short tons of freight transported along the Gulf 
Intracoastal Waterway.xxxi  Chemicals and related products constitute the second 
highest percentage at 15 percent.  The Port of Houston ships and receives more 
than 120 million short tons of petroleum products (63 percent of its commodity 
flow) and 39 million short tons of chemical products (20 percent of its commodity 
flow).xxxii 

Waterside Trends 
All recent trends indicate large rates of growth for Texas ports.  
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Table 4.1 shows the growth in waterborne commerce for leading Texas ports 
between 1996 and 2000.  In terms of specific ports, Houston continues to be 
ranked the second busiest port in the nation in terms of tonnage, growing by 
29.2 percent from 1996 to 2000.xxxiii  The Port of Beaumont saw the greatest 
increase of 140.6 percent in tonnage, and moved from a national ranking of 21 to 
4.xxxiv  However, between 1996 and 2002, ports of Corpus Christi, Texas City, Port 
Arthur, and Galveston all experienced decreases in terms of growth in total 
waterborne commerce. 
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Table 4.1  Growth in Total Waterborne Commerce fo r  Leading 
Texas Ports   
(Short  Tons) 

 1996 2002  

Port Name 
U.S.  

Rank Tonnage 
U.S.  

Rank Tonnage 

Percent 
Growth, 

1996-2002 

Houston 2 148,182,876 2 177,560,719 19.8% 

Corpus Christi 6 80,460,088 7 72,000,304 -10.5 

Beaumont 21 35,705,109 4 85,910,947 140.6 

Texas City 10 56,393,758 11 55,232,906 -2.1 

Freeport 29 24,570,954 24 27,163,872 10.6 

Port Arthur 20 37,157,786 30 22,675,808 -39.0 

Matagorda Ship Channel  
(Port Lavaca-Point Comfort) 

57 9,151,450 56 9,590,150 4.8 

Galveston 49 11,640,754 58 9,135,823 -21.5 

Victoria 84 4,351,045 77 4,734,456 8.8 

Brownsville 108 2,401,280 76 4,739,064 97.4 

Source: Waterborne Commerce of the United States, U.S. Army Corps of Engineers, 1996-
2000, and 2002. 

Vessel Design and Channel Depth 
Trends in vessel design greatly affect the needs of ports worldwide.  As vessels 
are designed with deeper drafts, channels and harbors must be dredged deeper 
in order for ports and countries to remain economically competitive.  As vessels 
are designed wider, channels must be widened, berth designs changed, and 
crane sizes increased.  With the increased capacity of the ships, ports must also 
have increased capacity for storage and throughput.  Landside access also needs 
to be increased. 

Typical vessel drafts at Texas ports have not increased substantially between 
1996 and 2000.  Vessels with 30-foot or greater drafts have increased, but not by 
the same percentage or absolute number as smaller draft ships.xxxv  Between 1996 
and 2000, there was even a decrease in vessels with 40-foot or greater drafts.xxxvi  
Average vessel capacities at Texas ports have generally increased, though 
average tanker capacities have barely increased (at the Port of Galveston tanker 
capacities actually decreased by 12 percent).xxxvii  This indicates that ships 
docking at Texas ports are increasingly wider or longer, but not necessarily 
deeper. 



 
 Descr ipt ion of  Current Texas Transportat ion Mobi l i ty  and Maintenance Needs 
 Technical Addendum  

 

4-4 4-4 

The low number (and decrease) of ships with drafts greater than 40 feet, the lack 
of mega-containerships, and the lack of increase of larger liquid bulk vessels 
entering ports can largely be attributed to inadequate channel depth at Texas 
ports.  Many ports, including the Ports of Beaumont, Freeport, Texas City, 
Corpus Christi, and Brownsville, are studying opportunities to deepen their 
channels to 50 feet or greater to accommodate the largest of all containerships, 
container megaships. 

Other Trends 
The Houston and Beaumont regions continue to be non-attainment areas for air 
quality.  Ports such as the Port of Houston have changed fuels and engines in 
their landside vehicles to decrease the amount of pollution they emit, and have 
even changed operational hours of the port. 

Environmental interests have been quite active along the coast in the areas of 
shoreline, wetland, and aquatic life protection.  Environmental issues regarding 
dredging have resulted in various changes to dredging and disposal practices.  
Many of these changes have imposed limitations and increased costs.  Dredging 
projects must not disturb existing wetlands or undersea habitats, and dredge 
spoil has been increasingly used to create new wetlands and reinforce coastal 
areas.  Higher levels of planning, coordination, and increased costs have been the 
trend regarding the development of port-related or navigation-related facilities. 

Likewise, general land use conflicts exist that can limit the needed expansion of 
port facilities in many areas.  Many ports are adjacent to other important 
industrial, commercial, residential, or conservation areas, and so expansion 
possibilities are limited.  In addition, communities are concerned about traffic 
(highway or rail) generated by the growth of port activity. 

4.2  ESTIMATING MARINE NEEDS 
Marine-related material has not been explicitly included in most transportation 
plans until recently; and, therefore, less extensive data is available to establish 
needs and calculate their costs.  Additionally, TxDOT does not have jurisdiction 
over most marine-related entities and infrastructure.  Many different 
government agencies play roles in marine governance, operations, safety, and 
data collection.  Texas ports operate almost as private entities, developing their 
own capital plans and competing with each other.  These issues increase the 
difficulty of collecting data, establishing a comprehensive list of needs, and 
calculating reasonable costs associated with those needs. 

In an attempt to avoid wish lists of investments, needs were selected based on 
trends and forecasts of demand, safety, and other relevant transportation issues.  
Needs identified by ports or other sources that were consistent with satisfying 
these issues and, thereby benefiting Texas as a whole, are included in the Texas 
Mobility and Maintenance Needs Study. 

Some port-specific needs were identified by individual ports or statewide 
studies, such as the Maritime Intermodal Impediment Research Projectxxxviii (a 
survey of Texas port landside and waterside access needs).  Other needs were 
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established on a more global, statewide level based on general marine freight 
demand or studies from peer states.  In all cases, the cost estimates are simply a 
rough guide to the order of magnitude of the potential costs facing the Texas 
marine transportation system through 2030. 

The Texas marine needs considered in the needs assessment can be categorized 
into four major areas:   

• Waterside needs,  

• Port facility needs,  

• Landside needs, and  

• General marine needs.   

The following describes the development of marine needs for each area. 

Waterside 
Many waterside facility needs result from a general increase in marine freight 
demand, as well as a specific increase in the demand for larger, heavier ships.  
The need for new dredging to increase channel, harbor, or turning basin widths 
and depths results from this demand.  Increased bridge clearance is also a need 
resulting from demand for larger ships.  Regular dredging maintenance and its 
subsequent disposal are necessary in order for a port to retain its current capacity 
and for ships to travel safely. 

Nine ports indicate a need for some form of new dredging, with five ports 
having a more serious need and currently studying new dredging feasibility.  
The Port of Galveston estimated a harbor deepening project at $28 million.xxxix  
The Port of Corpus Christi estimated a slightly more rigorous deepening and 
widening project at $42 million.xl  Total dredging needs for the remaining ports 
were estimated based on the assumed scope of each port’s need and analogy to 
either the Galveston or the Corpus Christi projects.  The four larger ports, most 
likely requiring larger dredging projects, were assumed to each require 
$42 million dredging projects, while the three other ports plus the Port of 
Galveston were each estimated to require $28 million dredging projects.  
Therefore, a total port new dredging cost of about $322 million was estimated.  
Due to the approximate nature of these assumptions, this estimate is rounded to 
$300 million.  These are in 2000 dollars. 

Waterway draft is not the only waterside limit to increased vessel size and 
weight; overhead bridge clearance is also an issue.  The need for three harbor-
crossing bridges to be raised to higher clearance was identified for this needs 
analysis.  The current Harbor Bridge at Corpus Christi – one of the bridges 
identified as needing to be raised – would have to be rebuilt.  It is assumed that 
the bridge would be somewhat similar in design, length, width, amount of 
material, and location, but with a higher clearance at the center span.  Therefore, 
it is assumed that the bridge could be built for a similar cost as the original, at 
$55 million (adjusted to 2000 dollars).  A total cost for this waterside need was, 
therefore, estimated at about $165 million.  These are in 2000 dollars. 
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After these channels and harbors are dredged to new depths and widths, they 
will need to be maintained.  Costs for maintenance dredging needs were 
estimated using the TxDOT Transportation Needs Revenue Assessment.xli  Ten-
year costs (from 1997 to 2006) to satisfy optimal needs for dredging the Gulf 
Intracoastal Waterway were estimated at $2.9 million per year in 1997 dollars.  
Using this base figure from TxDOT, the number was adjusted to 2000 dollars, 
and then the annual values summed from 2001 through 2025, yielding about 
$80 million in costs.  These are in 2000 dollars. 

TxDOT only pays for a fraction of the maintenance dredging costs, mostly by 
acquiring dredge disposal sites (this includes creating beneficial use sites).  The 
Federal Government, through the U.S. Army Corps of Engineers, pays the 
remaining cost.  In a typical split, as mentioned above, the Federal Government 
picks up 75 percent of the cost.xlii  Therefore, the $80 million represents only 
25 percent of the total need, increasing the total dredging and disposal costs 
along the Gulf Intracoastal Waterway to $320 million, or about $758,000 per mile 
of waterway.  With eight ports with critical needs for channel and harbor 
dredging maintenance improvements and with a typical distance of a port to the 
mouth of a channel being about 10 miles, an additional $60 million is needed.  
Therefore, a total of up to $380 million of maintenance dredging needs is 
estimated through 2025.  These are in 2000 dollars. 

Port Facilit ies 
Major port facility needs essentially result from inadequacy of cargo throughput 
capacity and general maintenance needs to maintain existing capacity.  Problems 
include: 

• Shortage of berthing space or inadequate berthing size for ships; 

• Insufficient or deteriorating piers and docks; 

• Inadequacy of terminal capacity, including acreage, warehouses, cranes, and 
other loading and offloading equipment; and 

• Insufficient or deteriorating on-site road and rail facilities (as distinguished 
from landside transportation access). 

The Latin America Trade and Transportation Study (LATTS)xliii estimated the 
current capacity of eight of Texas’ leading deep-draft ports (excluding the Port of 
Freeport).  The study also estimated the current freight demand on Texas ports 
and forecasted that demand through 2020.  Finally, the study developed 
conceptual development costs for various components of container, break-bulk, 
neo-bulk, dry bulk, and liquid bulk port facilities. 

Using the assembled data, LATTS estimated the disparity between the overall 
capacity of the eight Texas ports included in the study and the overall demand in 
2020.  Need was defined as investments needed to eliminate this capacity 
shortfall. 

Dollar values were assigned to this need by applying the conceptual 
development costs to the type of facilities needed by each of the Texas ports to 
increase the capacity of these ports to meet the projected demand. 
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The LATTS study estimated cumulative port facility costs through 2020 at 
$3.9 billion.  To estimate needs through 2030, the LATTS data on infrastructure 
needs was linearly extrapolated based on a linear trend from 2015 to 2020.  This 
approach yielded an estimated cost of $5.0 billion through 2030. 

Freight tonnage passing through ports not included in the LATTS study 
represents about eight percent of all marine freight tonnage passing through 
Texas.  Adding an additional eight percent of $5.0 billion to the LATTS estimate 
of $5.0 billion, and then accounting for needed facility improvements and 
replacements through 2030 at recreational and fishing ports, total port facility 
costs were estimated to be as much as $5.5 billion.  These are in 2000 dollars. 

Landside 
Though outside of the individual port’s control, landside access needs can limit 
the capacity of a port and hinder its competitiveness.  Landside access needs 
were categorized as either highway (truck transportation) or rail. 

Needs that require roadway reconstruction include inadequacy of lane and 
shoulder widths, inadequacy of number of lanes or overall capacity, weight 
limitations, poor pavement conditions, and frequent flooding.  New construction 
may be necessary for needs caused by indirect or congested truck routes and 
inadequate bridge access.  Finally, traffic operation issues, such as poor signage 
or signals, and regulatory issues, such as truck permitting processes, are also 
marine-related needs in Texas. 

Rail landside access is and will be hindered by three major factors:  1) the 
location of the tracks (e.g., a direct connection to a nearby mainline); 2) the 
capacity of the tracks (e.g., the port throughput requires an additional set of 
tracks or a set of tracks capable of handling double-stacked trains); and 3) poor or 
numerous at-grade crossings. 

All landside access needs were drawn primarily from the Maritime Intermodal 
Impediment Research Project, with some additional information gained from 
interviews with individual ports.  Actual monetary costs of all highway and rail 
needs are included in the highway and rail needs assessments, respectively, 
presented in the Texas Mobility and Maintenance Needs Study; and are not 
redundantly counted here. 

General Marine 
Costs for Clean Air Act compliance currently apply to ports in the Houston non-
attainment area.  Funds allocated by the state legislature to bring ports to 
compliance were $100 million.xliv 

The Florida Ports Council estimated its security needs at approximately 
$80 million.xlv  This reflects the cost of upgrading maritime security to meet new 
national standards.  Texas has four times the freight throughput of Florida.  A 
higher throughput likely indicates a higher capacity for freight.  This equates 
physically to more port facilities; larger port facilities; more extensive waterside 
facilities; more vessels moving through these waterways and ports; and more 
landside traffic.  All of these elements in turn cause higher security costs for the 
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U.S. Coast Guard, shipping companies, ports, railway and trucking companies, 
and local and state police forces.  Therefore, the Texas marine security needs 
through 2025 were estimated at four times that of Florida ($320 million).  These 
are in 2000 dollars. 

Needs Summary 
Needs as identified by the ports or other sources are shown in Table 4.2 (in 2003 
dollars).  Texas port needs total $6.638 billion for capital investment from 2005 to 
2030, or about $255 million per year, and $7.528 billion for all identified 
investments needed from 2005 to 2030, or about $290 million annually during the 
26-year timeframe.  These final results are in 2003 dollars. 

Table 4.2  Average Annual Tota l Texas Marine Capital  Needs for  
2005 to 2030 ( in Mi l l ions of  2003 Dol lars)  

Marine Investment Needs by 
Primary Use 

Total Cost  
(Mill ions $) 

Waters ide (Capita l)  
New Dredging $334 
Bridge Clearance 184 

Port Facili ties (Capital) 6,120 

Total Capita l $6,638 

Waters ide (Maintenance)  
Maintenance Dredging $423 

General (Maintenance)  
Environmental 111 
Security 356 

Total Maintenance $890 

Mar ine Total $7,528 

Mar ine Average Annual $290 

Note:   These final results are adjusted to be in 2003 dollars.  Estimates 
of costs were initially made in 2000 dollars. 

Source: Cambridge Systematics, Inc., 2004. 
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5.0  Aviation Needs 
Texans depend on aviation for business and personal travel and to ship goods 
safely and efficiently throughout the state, the nation, and the world.  While 
scheduled commercial air service is the most visible component of the Texas 
aviation system, general aviation accounts for the bulk of aircraft operations. 

5.1  IDENTIFYING AVIATION TRENDS AND 
DEVELOPING FORECASTS 

Current Services and Usage 
Commercial airports are the most visible aspect of the aviation system in Texas.  
With more than 63 million passenger enplanements each year, Texas commercial 
airports act as hubs for several national airlines, including American and Delta at 
Dallas-Fort Worth International, Continental at George Bush Intercontinental in 
Houston, and Southwest Airlines at Dallas Love Field.xlvi,xlvii  Commercial service 
airports are important gateways for international trade as well. 

The Texas aviation system is one of the most extensive and well-utilized systems 
in the nation, and Texas ranks in the top two or three states in virtually every 
aspect of aviation activity.xlviii  Six of Texas’ 27 commercial airports rank in the 
top 50 nationwide for annual passenger boardings.xlix  By national rank order 
they are: 

• Dallas-Fort Worth International, third; 

• Houston, George Bush Intercontinental, 11th; 

• Houston, William P. Hobby, 43rd; 

• Austin Bergstrom International, 46th; 

• Dallas, Love Field, 48th; and 

• San Antonio International, 50th. 

Table 5.1 summarizes the total boardings by carrier type in 2000 for Texas’ 27 
commercial airports.  The large domestic certificated air carriers carry the 
majority of passengers, with foreign carriers carrying the next largest amount 
with service concentrated among only six airports.  Commuter and small 
certificated air carriers serve passengers at most airports.  Air taxi commuter 
operations serve a relatively small number of total passengers, but carry 
passengers at all airports except one. 



 
 Descr ipt ion of  Current Texas Transportat ion Mobi l i ty  and Maintenance Needs 
 Technical Addendum  

 

5-2 5-2 

Table 5.1  Texas Commerc ia l  Serv ice A irport  Board ings:   2000 

Metropolitan  Commercial  
Airports –  Top 10 Annual 
Boardings 

Large  
Certi ficate

d  
Air 

Carriers 

Commuter  
and Small  
Certi ficate

d  
Air 

Carriers 

Air Taxi   
Commute

r  
Opera tion

s 

Foreign  
Air 

Carrier
s 

Total  
Boardings 

Dallas-Fort Worth International 27,873,863 24,802 38 375,809 28,274,512 

George Bush Intercontinental 15,816,729 14,929 35 526,342 16,358,035 

William P Hobby 4,322,108 31,022 1,479 0 4,354,609 

Austin-Bergstrom International 3,637,473 6,476 82 4,569 3,648,600 

Dallas Love Field 3,594,539 7 1,506 0 3,596,052 

San Antonio International 3,466,290 1 33 62,631 3,528,955 

El Paso International 1,645,036 33,069 79 103 1,678,287 

Lubbock International 573,588 538 14 160 574,300 

Midland International 459,839 7,370 249 0 467,458 

Rio Grande Valley International 466,902 4 29 0 466,935 

Total:  Smaller Commercial 
Airports* 

2,048,080 18,537 841 0 2,067,458 

Total:  All Commercial Airports 63,904,447 136,755 4,385 969,614 65,015,201 

Notes: * Texas smaller commercial airports:  Amarillo International, Corpus Christi International, 
McAllen-Miller International, Killeen Municipal, Easterwood Field, Southeast Texas Regional, 
Laredo International, Tyler Pounds Field, Brownsville/South Padre Island, Waco Regional, Abilene 
Regional, Sheppard AFB/Wichita Falls, San Angelo Regional/Mathis, Ellington Field, East Texas 
Regional, Texarkana Regional, Victoria Regional. 

Source: U.S. Department of Transportation, Federal Aviation Administration, Office of the 
Associate Administrator for Airports, CY 2000 Enplanement Activity at U.S. Commercial 
Service Airports, http://www.faa.gov/arp/Planning/v3.htm as of March 26, 2002. 

A majority of Texas airports are categorized as general aviation airports.  The 
state has 253 general aviation airports that can be further classified into three 
subgroups:  transport, general utility, and basic utility.l  The state’s transport 
airports cater primarily to turboprop or turbojet business planes.  The general 
utility airports serve agricultural and industrial needs, as well as personal single 
engine or light engine planes and some business aircraft.  Basic utility airports 
are located near other airports and are used for training or clear-weather flying, 
but generally have very little activity. 

General aviation hours flown by aircraft registered in Texas have declined 
gradually since 1980, as is true for the nation as a whole.  This trend seems to 
have stopped.  Sales of general aviation aircraft in the United States, an indicator 
of future activity, began to trend upwards in the late 1990s, after declining from 
1980 to 1994.li 
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Growth in Commercial Air Service and Usage 
Continued growth in commercial aviation and renewed but slow growth in 
general aviation are two dominant trends in aviation activity forecast for Texas 
over the next 10 years.lii  Aviation growth and economic growth are closely 
related.  Texas’ economy has grown at a faster rate than the U.S. economy for the 
past 11 years, and the Texas Comptroller of Public Accounts forecasts that Texas 
will continue to grow at levels slightly higher than the nation through 2012.liii  
Similarly, Texas aviation activity is forecast to grow at rates higher than the 
national average. 

From 1994 to 1999, the commercial aviation industry recorded strong growth.  
The number of enplanements nationwide between 1990 and 1999 increased 
36 percent.liv  In Texas, however, enplanements at Texas commercial service 
airports increased only 27 percent in that same time period. 

Within Texas, growth in air travel has not been uniform.  Airports serving the 
cities of Abilene, Amarillo, Beaumont, Brownsville, Corpus Christi, El Paso, 
Harlingen, Houston (Ellington Field), Laredo, Longview, Midland, San Angelo, 
Texarkana, Tyler, and Wichita Falls all had fewer enplanements in 1999 than in 
1993.lv  Given the strong growth of the Texas economy during this period, this 
decline in passenger enplanements is noteworthy, because it is directly contrary 
to the growth experienced by the rest of the aviation industry.  This is because 
service may have declined at these airports, with less frequency of flights, 
smaller aircraft, and fewer airlines. 

As the state’s economy continues to grow, the number of enplanements at 
commercial service airports is forecast to increase at an average annual rate of 
3.9 percent for the next decade.  It is assumed that this rate of growth will 
continue through 2030.  The FAA predicts that most of the increased 
enplanements will occur at the seven busiest airports – Dallas-Fort Worth, 
George Bush Intercontinental in Houston, William P. Hobby in Houston, Dallas 
Love Field, San Antonio International, El Paso International, and Austin-
Bergstrom International Airport.lvi 

According to the FAA’s forecast for scheduled international passenger 
enplanements, travel to Latin America will be the fastest growing segment of the 
market, with an estimated annual growth rate of 6.5 percent per year for 2001 to 
2012.  Latin America is also predicted to be the most profitable market, with 
growth in revenue passenger miles and revenue per passenger mile.lvii 

Dallas-Fort Worth is a leading example of an established major commercial 
airport, one of the three largest in the United States in terms of passenger 
enplanements.  Dallas-Fort Worth is ideally situated to take advantage of the 
growing market for air travel to Latin America.  In 2000, Dallas-Fort Worth 
accounted for 43 percent of Texas’ total passenger enplanements.lviii  The Dallas-
Fort Worth complex provides access to markets in Latin America and the 
Caribbean, recently enticing telecommunications-giant Ericcson to relocate its 
distribution center to nearby Plano to better serve these markets.lix  Dallas-Fort 
Worth Airport’s innovative Texas trucking program also offers customers some 
of the lowest over-the-road transport rates in the nation.  Special cargo facilities 
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include U.S. Customs Services and refrigerated handling facilities.lx  Capacity at 
Dallas-Fort Worth will continue to be a concern. 

George Bush Intercontinental is another prime gateway to international markets.  
With non-stop service available to 152 cities around the world, George Bush 
Intercontinental is the ninth largest international passenger gateway in the 
nation, and handled more than five million international passengers in 2001.  
Strong growth projections indicate aviation demands for George Bush 
Intercontinental will more than double in the next 20 years.lxi 

General Aviation Growth 
Since the passage of the General Aviation Revitalization Act in 1994, the general 
aviation industry has experienced increased aircraft shipments for six 
consecutive years.  The act sought to revitalize the industry, which had been in 
decline since the mid-1980s.  Texas had mirrored this decline, with a decreasing 
share of the nation’s general aviation fleet from the mid-1980s to 1993.  Strong 
growth in aircraft shipments from 1994 to 2000 and an increase in student pilots 
provide positive indicators for the growth of general aviation in Texas.lxii 

In 1994, the general aviation aircraft manufacturing industry shipped only 928 
aircraft – one of the lowest numbers in general aviation history.  In 1998, the 
industry shipped 2,220 aircraft exceeding 2,000 units per year for the first time 
since 1980.  In 1999 the industry shipped 2,504.  Sales of single-engine piston-
powered aircraft, twin-engine turboprop aircraft, and turbojet aircraft are all 
growing, and manufacturers are introducing new models.  Global Positioning 
Systems (GPS) displays, moving maps, Global Positioning/Wide-Area 
Augmentation System receivers, and heads-up displays are changing cockpits 
and making aircraft easier to fly.lxiii 

Managing growth in both commercial and general aviation will require 
balancing priorities, as the two sectors compete for discretionary funds.  
TxDOT’s Texas Airport System Plan (TASP) has identified general aviation as 
the investment priority for the state level, as general aviation provides access to 
many communities and important economic centers too small to attract 
scheduled commercial service.  Commercial airports may already have sufficient 
revenue from their own fees, Federal user fees, and the Airport Improvement 
Program, but need additional support to provide for improvements in airport 
capacity and passenger/cargo throughput.  Identifying the capital improvements 
needed to meet Texas’ goals for its aviation system requires an analysis of both 
systems. 

5.2  ESTIMATING AVIATION NEEDS 
Aviation needs assessments are instrumental in TxDOT’s transportation 
planning process and allow TxDOT an opportunity to periodically examine the 
best use for its limited funds in meeting its transportation performance goals.  
TxDOT’s needs assessment reports on the relationship between future estimated 
needs and available funding.  To effectively evaluate the needs of the existing 
system, airports are classified according to their service levels within the national 
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airport system.  These service-level designations determine the financial and 
planning support that TxDOT and the Federal Aviation Administration (FAA) 
provide to the facility. 

Aviation Needs Methodologies 
A separate approach to estimate the total aviation capital needs over the period 
2004-2030 was employed for the commercial and the non-commercial air service 
facilities in the state. 

Commercial Airport Needs 
Estimates of the commercial air service capital needs presented in the Texas 
Mobility and Maintenance Needs Study were based on a review of the individual 
commercial airport master plans.  Capital needs presented in the various airport 
master plans were assumed to be valid over the length of the planning horizon at 
each airport.  For the gap between each plan’s horizon year and 2030, capital 
needs were projected according to the reported average rate of capital 
expenditure over the length of the master plan period. 

Table 5.2 shows the estimated capital needs through 2030 for the state’s 
commercial airports.  These needs were identified by the airports and 
extrapolated to 2030.  Of the nearly $23.2 billion in projected needs, obtained 
from various commercial airports’ master plans, about $17.2 billion is targeted 
for just Dallas-Fort Worth International Airport and the Houston airport system.  
Other airports with large shares of the remaining needs include those serving 
Austin, San Antonio, and El Paso.  The average annual total commercial airport 
needs requirement over the 2005-2030 period is $893 million per year. 
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Table 5.2  Average Annual Tota l Texas Commerc ial  Av iat ion 
Capita l  Needs for 2005 to 2030 ( in Mil l ions of  2003 
Dol lars) 

Metropolitan Commercial 
Airport 

Average Annual 
Needs 

Total Est imated 
Capital Needs  
Through 2030 

(Mill ions) 

Dallas-Fort Worth Internationallxiv $351.40  $9,136.41  

George Bush Intercontinentallxv 227.70  5,920.10  

William P Hobbylxvi 83.89  2,181.09  

Austin-Bergstrom Internationallxvii 97.38  2,531.99  

Dallas Love Fieldlxviii 7.88  204.86  

San Antonio Internationallxix 28.63  744.46  

El Paso Internationallxx 7.30  189.72  

Lubbock Internationallxxi 4.05  105.27  

Midland Internationallxxii 2.78  72.33  

Rio Grande Valley Internationallxxiii 2.84  73.83  

Total:   Smaller Commerc ial 
Airports* 

$79.19  $2,059.02  

Total:   All Commerc ial 
Airports 

$893.02  $23,218.57  

Note: All costs shown are in constant 2003 dollars.  Capital and incremental needs may not 
add exactly to totals due to rounding. 

 * Texas smaller commercial airports (in order of annual passenger boardings):  Amarillo 
Internationallxxiv, Corpus Christi Internationallxxv, McAllen-Miller Internationallxxvi, 
Killeen Municipallxxvii, Easterwood Field, East Texas Regionallxxviii, Laredo 
Internationallxxix, Tyler Pounds Fieldlxxx, Brownsville/South Padre Islandlxxxi, Waco 
Regionallxxxii, Abilene Regionallxxxiii, Sheppard AFB/Wichita Fallslxxxiv, San Angelo 
Regional/Mathislxxxv, Ellington Fieldlxxxvi, Victoria Regionallxxxvii, Texarkana Regional, 
Southeast Texas Regional. 

Sources: Cambridge Systematics, Inc., 2002, and airport operators, as cited in endnotes. 

Non-Commercial Airport Needs 
The TASP (2002) includes five-year non-commercial airport needs projections.  
Needs in each year beyond the initial TASP five-year projections were assumed 
to increase at the same rate as the forecast for the Texas gross state product 
(GSP), or 3.9 percent per year.  This scenario is used as the basis for estimating 
non-commercial airport needs. 
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Table 5.3 shows the estimated non-commercial airport capital needs for Texas 
between 2005 and 2030, in millions of dollars.  All costs shown are in constant 
2003 dollars.  Needs are based on the TASP analysis of needs.  Average annual 
needs for the non-commercial airports total approximately $157.5 million per 
year.  Thus, total aviation capital needs through 2030 are $27.3 billion, and on an 
annual basis, $1.05 billion per year ($893 million for commercial and $157 million 
for non-commercial). 

Table 5.3  Average Annual Tota l Texas Non-Commerc ial  Av iat ion 
Capita l  Needs for 2005 to 2030 ( in Mil l ions of  2003 
Dol lars) 

Airport Role Average Annual Needs 26-Year Needs 

Reliever $63.3 $1,647  

Transport 31.7 823  

General Utility 47.7 1,241  

Basic Utility 14.8 384  

TOTAL $157.5 $4,095  

Source: Cambridge Systematics, Inc., based on the 2002 Texas Commercial Airport 
Needs. 
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6.0  Bicycle and Pedestrian 
Needs 
Bicycle and pedestrian travel modes are up-and-coming transportation options 
in Texas, as they are becoming increasingly important parts of the Texas 
transportation system.  They provide positive benefits both for users and for the 
community as a whole.  Bicyclists and pedestrians experience increased levels of 
physical fitness, greater mobility (especially for non-drivers), financial savings, 
and enjoyment. 

6.1  IDENTIFYING BICYCLE AND PEDESTRIAN 
TRENDS 

Bicycle and Pedestrian Travel for Work Commutes 
Table 6.1 shows pedestrian trip shares for commutes to work.  Pedestrian travel 
includes a small, and decreasing, share of commutes.  The pedestrian share in 
Texas is well below the national average and decreasing slightly faster than in 
the rest of the nation.  Bicycle commuters are an even smaller percentage, and 
included only 0.24 percent of trips to work in 1990.lxxxviii  Sprawling Texas land-
use patterns that are not conducive to bicycle and foot travel may impact the 
small number of Texans using these modes for work commutes.  This issue is 
exacerbated by the lack of safe and comprehensive bicycle and pedestrian 
networks in most cities.  The prevalence of auto-oriented development means 
that in some areas there is not even a pedestrian sidewalk. 

Table 6.1  Pedestr ian Share of  Commute Tr ips,  1990 and 2000 lxxxix  

 1990 2000 Percent Change 

Texas 2.7% 1.9% -29.6% 

United States 3.9 2.9 -25.6 

 

6 .2  ESTIMATING BICYCLE AND PEDESTRIAN 
NEEDS 
The popularity of bicycle and pedestrian modes of travel in Texas are increasing; 
however, because these needs are a relatively small portion of total 
transportation needs, and have not been explicitly included in most 
transportation plans until very recently, less extensive data is available to 
calculate needs. 
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Some indication of past spending can be derived from the National 
Transportation Enhancements Clearinghouse (NTEC), which tracks the funds 
spent on transportation enhancement projects since 1994.  As shown in Table 6.2, 
$172 million in transportation enhancement funds was spent on bicycle and 
pedestrian projects in Texas from 1994 through 1999, or an average of $29 million 
per year.  The majority of these funds were spent on bicycle trails and paths, 
which have a secondary purpose in serving pedestrian needs.  Approximately 
21 percent of the total, or $36 million, was spent on projects that primarily serve 
pedestrians (such as urban streetscape projects). 

Table 6.2  Projects  in Texas Funded Using Transportat ion 
Enhancement Funds xc 

Primary Use 
Total Funds,  

1994-1999 
Average Funds  

Per Year Share of Total 

Bicyclists $136 $23 79% 

Pedestrians 36 6 21 

Totals $172 $29 100% 

 

Bicycle Needs 
The bicycle needs presented in the Texas Mobility and Maintenance Needs Study 
represent the funds required to complete the bikeway plans existing in Texas at 
this time.  Needs are calculated by multiplying the number of bikeway miles 
planned (above and beyond mileage currently in place) by the average cost per 
mile.  The cost per mile was based upon the average of ten Texas transportation 
enhancement projects for which sufficient data was available, shown in Table 6.3.  
The average cost was estimated at $209,000 per bikeway mile.  Actual per mile 
construction costs may vary considerably for a given area, depending on the type 
of bikeway, the right-of-way (for instance, a riverside trail may have fewer street 
crossings and require fewer bridges), and the design standards to which it is 
built.  Table 6.4 shows the number of bikeway miles planned for Texas cities for 
which sufficient data were available. 

Table 6.3  Bikeway Cost  per Mile,  Se lected Projects xci 

Locat ion Project 
Cost Per Mile (Thousands 

of Dollars) 

Fort Worth North Tarrant Parkway’s 
Bike Lanes 

$55 

Plano Preston Ridge Trail 123 

Bryan-College Station Bike Loop 193 

Harlingen Bicycle and Jogging Trail 208 
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Locat ion Project 
Cost Per Mile (Thousands 

of Dollars) 

Houstonxcii Bike Network 220 

Tarrant County Grapevine SH 26 Trail 227 

Dallas Katy Rail Trail 250 

North Richland Northern Electric Trail 259 

Euless Trails of Euless, Phase I 272 

Arlington Fish Creek Trail 285 

Average  $209 

 

Table 6.4  Planned Bikeway Mi leage 

Locat ion Planned Bikeway Mileage  

Austinxciii 612 

Brownsvillexciv 169 

College Stationxcv 8 

Dallas-Fort Worthxcvi 956 

El Pasoxcvii 222 

Houston-Galvestonxcviii 391 

Hidalgo Countyxcix 154 

San Antonioc 84 

Total 2,596 

Pedestr ian Needs 
Even fewer data sources are available for a bottom-up approach to calculating 
pedestrian needs.  Use of transportation enhancement funds in Texas from 1994 
to 1999 (shown in Table 6.2) indicates that approximately 21 percent of bicycle 
and pedestrian funds were spent on projects that primarily served pedestrians.  
Therefore, pedestrian needs are assumed to be 21 percent of total bicycle and 
pedestrian needs. 

Safety Needs 
Safety needs are not included in the above needs assessment.  Because almost all 
bicyclist fatalities occur in collisions with single vehicles, better separation of 
bicycles and vehicles as well as better education of bicyclists and drivers might 
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prevent some of these accidents.  For pedestrians, because more than 40 percent 
of fatalities occur at night, there is a need for: 

• Better lighting at crosswalks to make pedestrians more visible; and 

• Where possible, better sidewalks so that pedestrians do not walk on the side 
of the road at night. 

Other Needs 
Other needs include bicycle parking (i.e., bicycle racks) at transit facilities and on 
the street, bicycle racks on buses, and the provision of information on bicycle 
networks (signage, availability of maps, etc.).  Many MPOs have recognized the 
importance of these facilities and include them in their long-range plans.  For 
instance, the City of Austin has begun a program to install 1,500 bicycle racks for 
parking throughout the city, and has installed bicycle racks on city buses.ci  In the 
Dallas-Fort Worth area, the North Central Texas Council of Governments 
(NCTCOG) identified $190 million in bicycle and pedestrian needs around the 60 
light rail and commuter rail stations scheduled to be operational by 2008.cii  
Finally, many cities have produced bicycle maps to provide better information to 
the public. 

Overall, however, there continues to be a need for local and regional 
organizations to more fully include bicycle and pedestrian modes in their future 
plans.  To increase the effectiveness of funds, they can be initially directed to 
dense, mixed-use zones that are more conducive to bicycle and pedestrian use.  
Similarly, directing funds towards transit-related bicycle and pedestrian facilities 
enhances use of both transit and bicycle/pedestrian modes. 

Needs Summary 
The estimates for bicycle and pedestrian needs include the cost of constructing 
bikeways (many of which serve pedestrians as well) and pedestrian 
improvement projects.  Bikeway needs are estimated at $223,630 per planned 
bikeway mile in the state.  The total quantified bicycle and pedestrian 
construction needs are estimated at $766 million, of which $604 million is needed 
to complete the 2,596 miles of planned bikeways and $161 million is estimated 
for projects that would primarily serve pedestrians.  This is an average annual 
total expenditure of $29.4 million per year for bicycle and pedestrian facilities 
combined. 

It is important to note that these bikeway and pedestrian needs may expand 
significantly in the future, because not all areas have yet developed their plans 
for bicycle and pedestrian improvements.  Bicycle planning is a relatively recent 
addition to the transportation planning process.  More areas will likely continue 
to develop bicycle and pedestrian plans based on regional demands and needs. 
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