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Abstract

U.S. populationgrowth is predicted to substantially irease over the next 40 years,
particularly within areas withlarge regionakconomiesmade attractivéoy forecasts thathese
areas will contairover twothirds of state and natioaconomicactivity. In Texasthe population
growthfrom 2000 to 2040 is pdicted to increase around%2nd produce a diverse population
of some 36 million. Rural population by 2040 will comprise less th& a48d the remainder
will be urban, much of it in the 26 metropolitan areBse populationand economi@stimates
stimulated theexploration of appropriatelanningstrategieso addresshe needs of servirguch
growth, including a macro approackncapsulated in the ternmegregions The Regional
Pl anning Associati on, I n  Amerga 2035 BAilding ¢hg Neatn a | me
Economy definedtheternrms fil arge networ ks of metropolitart
systems and geography, infrastructure systems, economic linkages, settlement patterns and
shared culture and history@lthough sone planners areskepti@l about whethethis cwncept
enhances traditiongblanning, itdoes merit examinatiomithe freight transportation sector
which currently receivesless enphasis in metropolitarplanning Texas has at least one
megaregionand the drgesd The Texas TrianglecomprisingDallasiFort Worth-San Antonie
Housto® geneates over 6@ of the gross state producthe project will consider the Texas
Triangle with an emphasis omaintaining efficientfuture freight movementand wil offer
multimodal solutions tanoving freight to, between, and within the nogolitan economies of
the megeegion to 2050.

Editorial Note The term megaregioncomes in various stylistic forms in the literatdire
hyphenated, c a p i(ar hothi Forecdnsistehty in this reppRDuse in both
referenced material and findingsimsthe form ofa single, lower case word.






Executive Summary

Introduction

Megaregions, as defined by the Regional Planning Associatiorii erar ge net wor kK
metropolitan regions linked by environmental systems and geography, infrastructure systems,
economic linkages, settlement patterns and shared culture and.higitmgugh some planners
are skepti@l as to how this conceptmight enhance traditional planning, it does merit
examination in the freight transportation sectahich tends to get less emphasis in community
and regional planningCurrentlya dozemrmegaregions lie within the US., Canadaand Mexicq
althoughthey lack aederal definition to identify them witAnyprecision Texas has at least one
megaregionand the largedt The Texas TrianglecomprisingDallasFort Worth-San Antonie
Houstor® geneates over 6@ of the gross state produddbominant activity clustersn the
Texas Triangle include energy and natural resoura@sstction,semiconductors, softwgre
and IT.

Successful megagions will beutterly dependent on efficient freight movemgwhich
mustin the long ternmitigate all the social costs presently asst@d with goods flows in the
U.S. This study is a contribution to Region 6 University Transportation Centef@®TC)
integrated initiative examining aspectsnoégaregioal planningandseeking to examine the role
of freight in supporting and sustainingo@omic development in the Texas Triangle megion

This work is thefourth of five interrelated UTCprogramstudies examining key changes
in intermodal freight transportation in the United States at both o state levels. The first
studyexamined changes over the last decade in rail intermodal systems in the United States and
the likelihood that a more enhanced role could be played by railroads in moving future volumes
of North American continental freight efficiently and competitivelhe secondexamingl
sustainable supply chains in North America and the role played by rail intermodal operations in
lowering bn-mile fuel and emission cost$he third examined the impacts on key U.S. global
import and export supply chains of the new, lalgeks on the Panama Canal, due to be opened
in 2014 these lockswill permit larger ships to serve Gulf and North Atlantic ports more
competitively from Asian centers of production. The fifth stwdi} evaluate the operation of
delivery trucks withredwced or neazeroemissionghatwill need to be introduced where ron
attainment air quality restrictions are in place.

Literature Review

The various definitions omegaregion identified in the literature do not capture the
integrating nature of transpgation systemsAlso not captured iow the private sector is
arguablyalready working at effectively planning freight movement systems that address issues
within metropolitan areaswith the focus on integrating all the metropolitan areas and
megaregionlaconglomerations served by their networlannersat metropolitan planning
organizations (MPOs)n the public sectogenerallyview highwaysas ways of serving the
population Private sector entities, in contrast, see highwayeagt arteries wherproblems in
other metropolitan areas can reduce the effectigein their own area. The best example of this
systenic view is rail, where companies undertake systeide maintenance and improvements
such agapacity enhancements. In Texas, for example, the improvements to Tower 55 in the Fort
Worth area create benefits that are felt beyond state boundaries. The Burlington Northern and
Santa Fe (BNSF) railroad actually has studied megaregions and incorgbeatedas into its
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promotional materi@ showing, for example, that its central corridor actually links and serves
several major metropolitan areas. It would appear that the failure to captsysterrwide
perspectiveof transportation systems is a wealk@s current definitions and that the study is
merited.

Texas has two megaregions with Houston acting as the point where they overlap. The
Texas Trianglavasselected as the case study to evaluate aspects of freight transportation flows
for two reasons. Fst, it is the largest and best known economic engine in the state, and,second
it lies totally within state jurisdiction and may be simpler to administer as a megasasgibithe
planning pieces are in place and available for comment and examination.

Population Growth and Economic Profile of the Texas Triangle

The Texas Triangle Megaregion is spatially delineated by the metropolitan areas of
Dallas/Fort Worth, Austin, San Antoniand Houstoé the four most populated metropolitan
areas in Texas and allithin a 156mile radius fom their centroidlts total land sizas nearly
60,000 square miles amdntainsapproximately 69% of the Texas population in 2020the top
50 fastest growing counties in Texas, 38 are in the Texas Triangle mega€fgiois 38, 8 are
amongthe top 10 fastest growing counties in TeXxas2009,the HoustorSugar LaneBaytown
MSA was the fastest growing metropolitan asaong economies with regkross domestic
productof more than $100 billiorDallas/Fort Worth has a priipal role as a distribution center
in such sectors as trucking and warehousing, wholesale trade, aerospace, transportation services,
healthcare, finangceand educationThe AustirRound RockSan Marcos MSA is the fastest
growing MSA (by population)in Texasandwasthe 33h largest metro economy in théS.in
2009.The San AntonidNew Braunfels MSA economy is thetB4argest metro economy in the
U.S. and provides a strategic location for distribution, transshipment, and international trade
processingactivities, with key logistical assets that support the delivefypmducts to both
domestic andhternational astomers

Cleally these vibrant economic metropolitan cities comprise a formidable economic and
social engine for the statRecent headlines hia featuredsuccesul creation ofnew jols and
much of that growth has occurred witflinanglecities.

This growth has come over time, starting in the 41@80s. Mexico joined the General
Agreement on Tariffs and Trade (GATIhow the World Trade Orgaration (WTQd in 1986
and immediately began lowering a range of tarifieich stimulated U.$Mexico trade. This
trade increasailtimately led to the signing of the North American Free Trade Association
(NAFTA) in 1992 from which Texas has benefitted sigpaintly becauset contains critical
transportation corridors for both highways and ratlleast seven NAFTA corridoeused by
trucking companies in Texas but the most important3s, Iwhich links Laredo with Kansas
City while picking up 110 at San Antonio and-20 at Dallas. The Triangle is defined
economically by435 and 445 and the parallel Union Pacific and BNSF rail networks.

Freight Patterns in the Texas Triangle
The Triangle is servedybroadwas and rail network that facilitate the movement of
goods between the major cities. Also, the presence of a strong air freight industry and intermodal

yards and warehouses in each of the cities provides an effective environment for the freight
industry, though key problerdsrail movement through Houstpfor examplé® have emerged.
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In addition, Houston provides the Triangle with a seaborne connection to the rest of the world,
and San Antonio has a direct roadway connection to th& MeSico border diy of Laredo.

In the 2007commodity flow survey, the major cities in the Texas Triangle region
accounted for nearly 60% of goods movement by tonnage and 68% by value in Texas. These
include commodities moved within, frgrand to Texas. For imports and exts, the Triangle
cities accounted for 78% of commodities moved by value.

Multimodal freight tonnage moving through the Texas Triangle compared to the entire
state is projected to climb from 66 to%2rom 2010 to 2040, while the value increases from 78
to a staggering 85 during the same time period. Transportation performance underlies these
forecasts, so it should be remembered that if service l&leland costrise, economic activity
will shrink and expansion will move elsewhere. So, is the Texassportation infrastructure
ready for the next decade? The railroad industry sponsored a Cambridge Systematics study
examining rail network bottleneckshis studyreported in 2007 that $148 billion (in 2007
dollars) was needed for rail infrastructure exgian to accommodate the %8growth in rail
freight out to 2035The Class | railroadSshare of the figure wa$135 billion, of which $96
billion would accrue through increased earning and the balaabeut $1.4 billion per yeér
would come from tax incenes and other sources. It now seems likely that rail profitability may
meet these targets with additional infusions of money from ppbNate partnerships and
federal, stateor MPO suppor{as in the case of Tower p3Highway investment, however, is
more uncertain at this time and the unwillingness of Congress to saaatiotrease irfuel
taxes to meet current and future need=ates doubthat trucking will maintain the predicted
growth in market shar&urther,while Texas Gulf terminals may ladble to cope with substantial
growth through internal expansion, the channels that link deep water with those terminals will
need to be at least maintained to the design draft and deepened if larger vessels, particularly the
new containeships are to beserviced. Megaregional transportation planning would take into
account these needs and perhaps use the considerable political power that comes with economic
success to keep the freight systems upgraded and efficient.

Megaregional Planning in the Triangle Opportunities and Challenges

Megaregpnal planning theoretically provideghefitsbetterthan the tradibnal planning
schemes of MPOs.HE current systepwheran states or local governments compete for funds
can be replaced by intgurisdictional @operation It enables local planning organizations to
identify corridorsthat have an impact on other cities, apvides an effective strategy for
researchers, planners, engineers, politicians, deasionmakers to tackle regional issues,
economic deglopment planning, and transportation planning.

The Texas Triangle can take advantage of the megaregional planning perspective to
facilitate futuretransportation planning goalBreliminary steps that this megaregion can follow
includethe following

a) Identifying current and future metropolitan transportation litiedimpact
regional goods movements

b) Identifying the current bottlenecks and future needs for these $nkk as
capacity constraints, community impacts, and environmental and permitting
regulations.



C) Setting up benchmarks and future planning goals for the links andtoit)es
provide an insight into the performance of the current transportation sysjem, (
provide a means to establish realistic goals and targexs|llow agenciesat
determine funding needs, rank capital investments, and evaluate alternative
programs, i) provide a rationale for allocating scarce resources,\graksist in
monitoring the progress made towards achieving specific goals and targets

d) Examiningaternativefreightsystems(hybrid delivery vehicles, long combination
vehicles, etc.),rangortation improvement strategies (piak hours odynamic
tolling, dedicated truck routemtermodal facilitiesetc.),and cost model@CTR-
Vcost, CTRall etc).

e) Exploring alternative funding sourcés supplementhe traditional fixed gas
tax).

Despite the benefits of megaregional planning, a number of challenges ddheaxist
require cooperation of the entire megaregion and cannot be solved in isolatttar. & al.
(2009) suggesthec r i t i c al i ssues that must be addresse
identifying preferred growth areas, developing a new transportation network, ensuring the
regi onds ec on o pandpreseovimpsenifant natura resowaes as well as scenic
landscapes 0

One great benefit of the Texas Triangle region is that it is entirely contained within the
boundaries of a single state. As a result, policy changes necessary to encourage megaregional
planning may besasier to implementiowever,the role of planning may differ throughout the
region, posing a challenge to an overarching megaregion planning perspective.

Another challenge for the megaregion will be how to address the conservation and use of
natural resorces. As cities grow larger and population growth expands, natural ressuctess
water will become an issue. In addition, increased population density may lead to increased
greenhouse gas emission and environmental pollution. Cities need to worletagedketermine
how best to address such issues before they eventually materializeed may raisefor
memorandums of understanding or compromises by all parties involved. A megaregion approach
calls for new ideas, methods, and tools for planning beybedcurrent toolbox of MPOs
because of the geographical scale of the megaregion. Cities will need to work together to develop
common standards and policies to ensure uniformihong planning organization. Finally,
public funding of new transportation infrastructure is inadequate and therefore feasible and
sustainable alternative sources of funding needed

Conclusions and Recommendations

Texas is ideally placed to embrace, amdéfit from, megaregional planning. Several of
the 12 North Americarareas identified as megaregions are rraidiie which carries both costs
and benefits. Multstate projects, when capable of promoting economic growth, are supported
by a large number gboliticians, industriesand voters However,multi-state projectcan be
more complexand expensivéo plan and administer atldusare vulnerable to revenue shortfalls
atthestate and federal levels. Texas has a foothold in both state andétatdtpanningbecause
the Triangle lies within the state and the Gulf megaregion links with Louisiana.

This report finds overwhelming evidence to support some level of megaregional
integration into current state transportation planning. The strong growtherpstatilation since



200Q which is predicted to continue to grow to 2030 and beyond becomes a keybdoaesa
majority of the state population will reside within the Triandltis research benefitted from
preliminary results given at the myetar 2011Transportation Research Boamteeting by a
Volpe team working on a study sponsoredtiy Federal Highway AdministratiorThe Volpe
research clearly supports a stejge, hierarchical approach to megaregional planttiagis of
particular benefit for thee Departments of Transportatios u ¢ h a 9 thateverk dodety
with MPOs yet need to have a regional systeithe vision toensurethat freightcorridor needs
are being addressed.

The overriding conclusion from this work is that megaregigiiahning has much to
recommend and should be pursued at the state,-staléi and federal levels. Work on highway
corridors has been particularly disappointing in terms of new policies and investment packages
that benefit corridor improvement. Segmeuwfs the interstate highway system face severe
congestion that will not be relieved by additional capacity investment in the next decade.
Frequently, the planners think of alternative
major part of the freigt gr owt h? 0 Megar egi onal pl anning ca
can be extended to reflect much of the transportation supply chain using basic cost models and
transfer costs to evaluate financial impacts.

In summary, theesearcHindings strongly saggesthat

1. Megaregional planning, if undertaken, should include freight systems and needs.

2. The TexaDepartment of TranspofTxDOT) should introduce elements of
megaregional planning into its statewide planning, perhaps starting with corridor
needs.

3. Plamers at MP@and TxDOTshould develop levels of integration, including the
private sector, to target bottlenecks to raise corridor efficiencies.

4. Thedevelopment and use of cost modelsvallate freight transportation
multimodal corridos are part of thahtegration process.
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Chapter 1. Introduction

The measurememtf current and future nationakconomic performancegpically begins

with calculaing a variety ofgross domestic producGDP) measuresGDP measures aieey

elementsin the current rankingsf groups such as the &andlie behindfuture moves up the
rankings by the economies ofBrazil, Russia, Indiaand China But shouldGDP be the key

variable inpredictingfuture national growth Richard Florida, in an April article in th&all

Street Journalreported thatf 191 nations in the world, just 4@egaregioa power the world

economy, accounting fawo-thirds of global output and ov@6% of all global innovation. The
largest is Gretar Tokyo with 55 million people and $2.5 trillion in economic activity, followed
by the BostonWashington corridor, with 54 million people and $2.2 trillion in output. Heesg

that public policy is limiting the success OfS. megaregionby(a) failing to supportefforts to

open global trade(b) diverting financial support to less critical regiprad (c) failing to
stimulate highepopulation densities existing cities. He makes a compelling case foluiding
megaegions into a variety of policinitiatives and this studgxamine one of them freight

transportation.

The US., Canadaand Mexicocurrenty have approximately 1hegaregios, although

they lack afederal definition to identify them witlany precision. Carbonell et .a2005)

identified eightU.S. megaregianin 2005thatwere, over the next 40 years, predicted to account

for half of the natiots population growth antivo-

thirds of its economic gmeth, as shown in Figure
1. The megaregion include the Texas Triangle,
namely those major cities in Texas forming a larg
region triangle that stretches from Dalfest

Worth to Houston and San Antonio, including
Austin. This region, as shown in FigureaZcounts

for approximately twethirds of the Texas State
Gross Product (GSP). Dominant activity clusters

The Rise of the Megaregion

fiThe problem is that much of our public
policy not only ignores the rise of the
megaregions, but actually works against]
them. If we want to bolstexconomic
competitiveness and ensure lenm
prosperity, we must pursue policies that
take megaregions i
Source: R. Florida, WSJ, April 12, 2009.

the Texas Triangle include energy and natur
resources, anstruction,semiconductors, software

and IT. Successful megagions will beutterly dependent on efficient freight movemetitat,

al

nt

(o]

accou

while competitive, musin the long ternmitigate all the social costs presently associated with

goods flows in the U.S.

! France called the first meeting of the G6 in 1975 in response to the 1972/3 oil crisis and members included
Germany, ltaly, Japan, the UK, and the U.S. Canada and Russia joined later angsnaeetireld regulardy

annually for the heads of state and more frequently for economic and foreign policy ministers. In addition, other

larger meetings are held, such as the leading 20 nations (G20).



Source: Carbonell et al., 2005

Figure 1. DominantU.S. Megaregiosasreported by Carborke

SourceZhang et al., 2007

Figure 2: Major Cities in the Texas Triangle

Substantial economic activity is an essential element ofnagyaregion and acts as a
multiplier for employment, wealth, and serviceBhe Martin Prosperity Institute recently



published an analysis show the heavy concentration of corporate headquartert).B
megaregion. The regions (12) identified on the report and shown in Figure 3 were honé to 85
of the headquarters of the largest. and Canadian companéésnd the samwould be true in
Mexico where the Monterrelylexico City-Guadalajara triangle powers the Mexican economy.
There is clearly merit in integrating planning activities in a variety of areas within the boundaries
of such economic regions.
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Figure 3: Megaregio Grouped by Business Sectors

The definitions of megaregions arteowever still speculative. For example, America
2050 and Lang and Dhae (2005 postulate the existence of@ulf Coast megaregiothat
stretches fromCorpus Christi, throughdouston to New Orleans. Howevedoes combining
Houston with New Orlean®n the grounds of energy ignothe economic, transpation
infrastructure and cultural linkages between Houston ane thajor cities of cemal Texas?
Houston serves as the marine gateway to the Texas Triangle and is critical to the maintenance of
economic growth in the stat€an Houston be part of both regions?a systeratic sense, it
should be able to function in two regionscausehe reasons for the participating differ greatly
and this is not a zero sum issué.the U.S. is to maintain economic health in the face of
increasingmetropolitanpopulatiors, a variety of changes have to occur at different planning
levels and they have to lmtegrated into a coherent strategyansportation offers an example
of how this might work and the railroad industry is an excellent case study. In the three decades
since the deregulation of the industry, railroads have merged tdJflseand two Candian



companies that provide both national and NAFi&work coverageserving national markets,
together with both imports and, more critically, export flows. Their planning is sysised and
serves all current megaregions while remaining competitive witiler modes. Yet their
operations remain somewhat of a mystery to those in metropolitan planning organizations
(MPOs)asthe MPOtransportatiorfocus islargely on moving people withiMmPO boundaes.

The railroadcompany focuses on moving freigtat, though and froma specific MPOonly

within the context ofthe entire network. Freight is, of necessity as well as exampalekey
megaregion issue that has to be addresdddbifregional economic health is maintained to 2030
and beyond.

Study Objectivesand Report Outline

This studyis a contribution to &Region 6 University Transportation Centef&JTC)
integrated initiative examining aspectsnoégaregioal planning. It seekso examine theole of
freight in supporting and sustaining economic develognie megaegionsand s part of a
multi-year SWUTC initiative to build a multimodal coapproach to evaluate trade flows.
Chapter 2 of this repomresentsthe results of a literature review conducted on the various
definitions of megaregions. In addiipthe benefits and challenges of megaregional planning are
discussed. Chapter 3 focuses onTegasT r i angl eés popul ation growth
comparison with the state of Texas. Chapter 4 provides a detailed description of currknt freig
paterns in the Triangle. It examines thm@jor lirkk s b et ween the Triangl eos
and providedreight projections on the various mod&3hapter Sdiscusses the opportunities,
benefits and challenges of implementing megaregional planning inmréxas Triangle. It also
identifies transportation links within the metropolitan aré¢laat have an impact on goods
movement to other areas the Texas Trianglelt serves as a starting point for transportation
planners in each mepolitan area to iderfi links that ae critical connectorandneed careful
transporation planning and policies tensure any improvement or efforts do not negatively
impact freight movement to other cities. Suggestions and recommendations for future
megaregionaplanning initiatives are also presented. The findings of this studsuanenarized
in Chapter 6 and form part of a serigsidies sponsored bigegion 6 UTC andhe Texas
Department of TransportatiofXDOT) to evaluate transportation supply chains froroat and
planning perspective

2Dr. Carol Lewis of the Texas Southern University aulkon is undertaking a companion UTC study.



Chapter 2. Literature Review

The term negaregion igurrentlydefinedin a variety of ways, most emphasizing some
aspect of economies of scale and success in social and economic relationshipss such
Anet wor k of metropolitan centers and their
environmental, economi c, cul tural, anagei nfr as
cities have always challenged planneus arguablythe industrial reviution focugdattention on
how they might be managed and served by a variety of transportation nidaegerm
megapolitan areavas coined byGottmann who popularized the idea that modern cities are
better reviewed not in isolation budtherasparticippt i ng i n networ ks- evol v
systems Over the years, thterminology has changed fronegapolis Gottmann, 1961Faludi,
2002; Carbonell et al, 2005) to negapolitan eas (Langand Dhavale 2005) and now
megaregions 4dhanget al., 200; Ross et al., 2008), but the underlying concept remains the
same.

The name ragapolitan plays off of the megalopolis label by using the same

prefixd ime ga. 0 | nt er e sgapotitgnlwgs,underlcomsidaratione  m
during the Cens uesfm@&ropoltan ardastantaadsjust r e vi ew

prior to the 2000 census (Federal Register 1999, PRB 2000). As part of a

redefinition proposal to categorize metropolitan areas by size, theathtch
Ametropolitano mmedelmyits place woaddbet o be sc
Amgapol i tano areas, wheanenemibian centr al cit
residenasropoldi imno areas, or regions wit
from 50,000 to 999,999 resideritd_ang et al., 2005).

The concept for mgaregional planning is not new amted by Ross et al. (2008
however only a limited number of peeeviewed articles and bookse availablen the subject.
Identified topics relaihg to megaregional planning include regionalism, globalization, global
climate change, governance, econorgeography, and spatial planning (Ross et al., 2008)
Transportation is not one of the favored topi¢ence the reason for this study.

Why Adopt MegaregionalPlanning?

The challenges of providing adequate basic servicemany majorglobal cities are
substantial; manyrban centerdave failedd sometimes spectaculafiyto meet the growing
demand of their communities. Megacities, as they are pdpldan o wn , are said to
catchup. Megacities in less developed and developing countries (gagos, Nigeria; Mexico
City; and Séao Paulo) deal with basic issues of survival, such as access to sanitation and clean
drinking water, and those in developed countries (e.g., Los AndédesYork, and Tokyo) have
the task of managing growth to continadvancing the quality of life of their communities
(Amekudzi et al., 2007).

Amekudzi et al. (2007) furtherstaste hat since the 1950s, North
system has evolved to meet the changing needs of the community, and concerns for the
ervironment, energy use, safetgnd equity have greatly influenced transportation planning

3 This hierarchical system was not approved but the Census Bulezaly sees that American development patterns
vary by scale.



(Amekudzi et al., 2007)lt must be added, however, thhis planninghas favored highway
movemend autamobiles and truckd while creating social costs that are nakemalized into
the pricing of transportation servicéhe resultscan hardly be regarded as suctdssr even

capable of servinfy.S.cities as they grow and merge with neighbors.

A megaregional planningpproachrequires that efforts move beyond the etropolitan
regiont o recognize the need to part nerecogmizilgh ot he
and capitalilmg on supraregional opportunig s 6 ( Ame k u d z The autrentglanning 200 7
systemwheren anMPO serves as the lead planning orgaation for a metropolitan argfails to
encourage greater coopg#on among individual MPOs. Zhang et al. (2007) statesiit h e
megaregion approach offers provocative and visionary answers to growing problems such as
congestion, edvelopment disparity, and air pollution that are facing individual metropolitan areas
or cities but are unli kel y tebal B0O87).Bhis bweepithg by e a
claim should be considered carefully, r@al answers are yet to be detenedin a coherent and
compelling way in the U.S.

Succinctly, negaregionalfreight planning seeks to integratedividual metropolitan
transportation plansn a manner that acknowledges the dependence on neighboring cities,
particularly in respecto freight movementmodal systems It seeks simultaneous goals that
address efficiency, competitiveness, modal cha@ind sustainability.

Defining Megaregions

Various authors havelefinel megaregion areas using integrating forcesh as
passenger commutgatternsor intercity travel, goods movement, business linkages, cultural
commonality (e.g, race), physical and geographical environmenp®pulation density,
population growth, economic outputs, and projected estimates of national GDP (Lang and
Dhavale,2005; Florida et al., 20072 more complex example of such work is arguably Lang
and Dhavale (2005) athe Metropolitan Institute at Virginia TethThey postulatethat
megaregions should be defined not othéeluiltby fsy
environment) but by #fAspace of flowo (linkage
authors further state that megaregional areas should possess two Qualtesncent r at e
popul ati ons an @ tomhke thaamoercellentl geograghiaits fardtransportation
system organation e.g, Amtrak (Lang et al., 2005). Using tlebovesuggested framework,
Langand Dhaval€2005)suggestd that a megaregioroald therefore be defined as

1 A combination of at leagtvo existing metropolitan areas

1 Population totaling more than 10 millidny 2040

1 Contiguous metropolitan and micropolitan areas.

1 A cultural region with a distinct history and identity.

1 Occupying a roughly similar physical environment.

1 Linking large centers through major transportaiinastructureand systems
1 Forming a functional urban network via goods and service flows.

1 Creaing a usable geography that is suitable for lesgale regional planning.

“Lang and Dhavale (2005) use the terminology fimegapol it
European reseairtcyheresgii ean.iidgne ga



1 Consising of counties as the most basic uit$. only) as county data is readily
accessible and useful for statistical analysis.

1 Including both urbanized and rural areas.

A megaregion does noeplace a metropolitaregion but ratheriiadds a larger unit of
analysis by rolling the metros and microointa | ar ger def i ned Respaceo (
al. (2008) also identified other researchersvho have exploredvarious efinitions and
delineations of ragaregions in the United Stat@scludingMetcalf andTerplan, 2007Zhang et
al., 2007; Delgadoet al., 2006a; Regional Plan AssociatiRPA), 2006; University of
Pennsylvania, 2006; Contantadt, 2005; and Seltzer et al., 2005

The RPA 2006 megaregiodelineation is the other most popular deéition (Rosst
al.,, 2008). Qiteria used by theRPA i ncl ude Aenvironment al sy
infrastructure systems, economic linkages, settlement patterns and land use, and shared culture
and hiRPA®BOG).MNo gpecific mention of transportati@ystems, eithepassenger or
freight, is expkitly noted. The RPA assumes that an area that shares many of these criteria will
be a cohesive megaregion (Ra&stsal.,2008). Figurest and 5showcase the major differences
between the definitions and delineations suggested by Lang and Dhavale (20@5¢ &PA
(2006). Both postulate that theS. haslO to 11 megaregions but differ in the delineation of the
Texas Triangle cities of Houston, Dallas/Fort Woriind San Antonio, as well as the Front
Range corridar which runs north-south along the 425 Corridor from Albuquerqueto
Denver/Boulder. The Front Range corridor is thought of as the smallest but one of the fast
growing megaregions in the country (America 2050).

e 7
The Emerging Megaregions
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Sourcehttp://www.america2050rg/maps/

Figure4:The RPAOGS Megaregions
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Source:Metropolitan Institute
Figure 5:Lang and Dhavale (2005)

Summary

The various definitions of megaregion identified in the literature do not capture the
integrating nature of transportation systems. Also cayitured is how the private sector is
arguably already working at effectively planning freight movement systems that address issues
within metropolitan areas, with the focus on integrating all the metropolitan areas and
megaregional conglomerations servied their networks. Planners at metropolitan planning
organizations (MPOSs) in the public sector generally view highways as ways of serving the
population. Private sector entities, in contrast, see highways as freight arteries where problems in
other metroplitan areas can reduce the effectiveness in their own area. The best example of this
systemic view is rail, where companies undertake syst@la maintenance and improvements
such as capacity enhancements. In Texas, for example, the improvements t69 owike Fort
Worth area create benefits that are felt beyond state boundaries. The Burlington Northern and
Santa Fe (BNSF) railroad actually has studied megaregions and incorporated the ideas into its
promotional materi@ showing, for example, that itewtral corridor actually links and serves
several major metropolitan areas. It would appear that the failure to capture a-widtem
perspectiveof transportation systems is a weakness in current definitions and that the study is
merited.

Texas, as alregdnoted, has two megaregions with Houston acting as the point where
they overlap. The Texas Triangheas selected as the case study to evaluate aspects of freight
transportation flows for two reasons. First, it is the largest and best known economiciengine
the state, and seconitlies totally within state jurisdiction and may be simpler to administer as a
megaregionbecauseall the planning pieces are in place and available for comment and
examination. The next chapter looks at the economic profileabfegion.



Chapter 3. Population Growth and Economic Profile of theTexas Triangle

The Texas Triangle Megaregion is spatially delineated by the metropolitan areas of
Dallas/Fort Worth, Austin, San Antoniand Houstodé the five most populated metropolitan
areas in Texas and all within a 1B0le radius fom their centroid (see Figurg.@t has a total
land size of nearly 60,008quare milesThe Triangle hadpproximately 15 million inhabitants
in the year2000 (68% of the Texas populatiomyhich grew tol7 million (69% of the Texas
population) in 2010 (Census Bureau, 2010). Of the top 50 fastest growing counties in Texas, 38
are in the Texas Triangle megaregi@f this 38,9 are amongthe top 10 fastestrgwing
counties in TexasHays, Denton, Williamson, Collin, Bastrop, Montgomery, Rockwall, Fort
Bend and Walle? (see Figur&). Williamson, Hays, Collinand Denton counties had population
changes greater than 34% from 2000 to 2010.

®

Source:Johnson eal., 2011

Figure 6: The Texas Triangle

By 2020, t he Tulationisgdjeeteddaise to 198 Millignos 71% of the
total population of Texas. In 2030, the projectetal population is 22.&illion or 72% of the
total state populationTheaverage population growth of the Triangle counties from 2000 to 2010
was 17% Population forecasts indicate growfitom 2010 to 202f 16%, and from 2010 to
20300f 30% (see Figure 7)Population per land square miles increased on the average of 17%
from 2000 to 2010ranging from-4% (Llano) to 40% (Hays). From 2010 to 2020, population per
land square miles is expected to increase on the average by 16%; rangin§%dixano) to
33% (Denton and Williamson). As illustrated in Fig@efrom 2010 to 2030population per
land square miles is expected to increase on the average hya@@§itng from-6% (Llano) to
73% (Williamson). Denton, Hays, Collirmand Bastrop are projected to have a population
increase of 67%, 66%4.3%and 640% respectively (TexaSomptroller,2002).

®Webb and Hidalgo counties rank fifth and ninth respectively for the whole of Texas.
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Figure 7: Texas Population Percent Change from 2000 to 2010
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Figure 8: Texas Population per Land Square Mile Percent Change from 2010 to 2030

In addition, the number of business establishments increased dramatically in the Triangle
when compared to other parts of Texas. As illustrated in Figukéarris, Collin and Travis
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counties established more than 5,5860Q and 3,000 additional businesgesm 2003 to 2008
respectively (County Business Patterns, 2008)

Legend
[ -380to 468
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B 1319to0 2,167
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W 4.717 to 5,566

Source: Data from U.S. Census Bureau, County Business Palttigpn®vww.census.gov/econ/cbp/index.html

Figure 9: Change inBusiness Establishments from 2003 to 2008

Houston

Houston is thdargestcity in the Triangle by population and is considered the energy
capital of the world with regard to both oil and natural Jd& Houston metropolitan statistical
area(MSA), which includes Houston, Sugar Larahd Baytownrecorded a 25.5% population
increasefrom 4715,407 in2000 t05,915,715 in2010 (Texas State Data Cente201Q. The
HoustonSugar LaneBaytown economy is thiwurth largest metro economy in the United States
by gross metropolitan produ@iSMayors.org, 200).

In 2009, the HoustonSugar LaneBaytown MSA was the fastest growing metropolitan
area (2.%) among economies with real GDP of more than $100 billion (Bureau of Economic
Analysis, 2011). According to theulBeau of Labor Statistics, the MSA ranked second nationally
in both rate of job growth and number of jobs added in 20h6.DallasFort WorthArlington
MSA ranked first (Bureau of Lab@tatistics 201%).

Total nonfarm employment in the HoustBngar Lad-Baytown MSA stood at
2,559,800 in March 2011, up 51,800 from one ywawious(Bureau of Labor Statistics, 204)1
As shown in Figure 10ptal nonfarm employment rose 2ocompared to the national increase
of 1.0. Themining and loggingsectorreported the largest employment gain in the Houston
metropolitan area from March 2010 to March 2@4ée Figure 11)up 9.1% (Bureau of Labor
Statistics, 2014). Other sectors that grew during the same time period include the professional
and business sdoes sector (4%), education and health services (3.3%), and manufacturing
(2.1%). The information sector experienced the sharpest decline of 6.2% followed by the
financial activities {1.4%).
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Figure 10: OvertheyearPercent Changea Employment, Unite States and 1Rargest
Metropolitan AreasMarch 2011

Houston is home t@2 Fortune 500 companiesecondargest in the U.&(Fortune 500,

2011) Houstonserves as the gateway to the Triangle by sea, and has direct rdaltimo
transportation links tdhe other three major cities in the Triandléustin, San Antonipand
DallagFort Worth.

Nearly onethird of all jobs in oit and gagelated fields are located in Houston, and each
day, the Texas Gulf Coast is capable of producing 3.853 million barreldirédgetroleum
products, accounting for 23% of the U.S. daily toRité University,2004). Houston is home to
multi-national oil companies ExxonMobil, ConocoPhillips, Shell, Reliant, ChevronTegado
5,000 other ener gy f i r mbe bas@dhaémosh primaily en ok and n o my
refining; however, changes over the last few decades have resulted in a much more diversified
economy.

® As of 2011, Nev York was home to 45 Fortune 500 companies (Fortune 500, 2011).
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Figure 11: Total Nonfarm Employmen©Over-the-year Percent Change the United States and
the Houston MetropolitaArea, March 2004March 2011

In addition to is dominance in the energy sectte petrochemical facility located at the
Houston ship channel is the largest in the country and among thet lerglee world(Port of
Houston,2009). The Houston area contains more than 400 chemical plaatsly every major
chemical company has a plant in the @igmploying more than 35,000 people (Houston
Economy 2009).

Another major indusirin theHoustonareais the aerogace sectowhich hostdacilities
like the Johnson Space Center (JSC) of the National Aeronautics and Space Administration
(NASA) and theUnited Space Alliance (USAJSA provides space operations, services, and
technologies to its customérprimarily NASA. Otheraerospace and defense firmsHouston
includeRaytheon, Boeing, and Lockheed Maifi#rozziet al.,2011).

The Texas Medical Center (TMC), located in Houston, accounts for another substantial
part of the regional economy. TMC consists of 47 -paofit institutions, which include 13
hospitals, two specialty institutions, two medical schools, four nursing schools, and schools of
dentistry, public health, and pharmacy; altogether, this group makes up the largest medical center
in the world FederaReserve Bank of Dalla2001).

Dallag’Fort Worth

The DallasFort WorthArlington MSA is the largest of its kind in Texasrom a population of
5,161,544 in 2000t h e M@®putation grew by 24% to 6,480,858 in 2010 (Texas Data
Center, 20). Dallas/Fort Worth has a principal role as a distribution center in such sectors as

" http://bls.gov/ro6/fax/houston_ces.pdf
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trucking and warehousing, wholesale tradeyoapace,transportation serviceshealthcare,
finance and educatiofButler et al., 2009).

The economic output of the Dall&srt Worth-Arlington MSA was $356,615 million in
2009, based on current dollars (Bureau of Economic Analysis, 2011). The-Baita&/orth-
Arlington economy is the silk largest metro economy in the United States. Financial activities
led all sectors. Finamal activities contributed $7885 million in 20008 19.6% of the total
economic output of DallaBort WorthArlington. Othermajors ect or s i n the MSAQG
are trade, $45,125 million, and professional and business services, $44,996 mihid2008,
manufacturing wathe largest among all industries in the Dalast WorthArlington economy;
contributing $46,072 million 0112.8% Other major industries include ale estate,$43,390
million, finance and insurance, $29,365 million, and wholesale, #3624 million (Bureau of
Economic Analysis, 2011; EconPost, 2Q010) 2008, the economy of Mas-Fort Worth
Arlington posted a real GDP growth rate of 1.5%. Economic growth in nominal terms from 2007
to 2008 was 4.9%, while in real terms the growth W&86. During the years of 2002008,the
DallasFort WorthArlington GDP grew at an annual rate of 5.9% in nominal terms and in real
terms the economy grew by 3.1% (EconPost, 2010).

Total nonfarm employment in the Dal&srt WorthArlington MSA stood at 2,929, 1
in April 2011, up 83,100 duringhe year(Bureau of Labor Statistics2011b. During the
previous 12 months, nonfarm employment ros€/®if the local area compared to %1
nationwide.Of the 12 largest metropolitan areas in the coyrrgllasFort WorthArlington
ranked first in both the rate of job growth and the number of jobs added during the past year
(Bureau of Labor Statistics, 20d)1 The DallasFort WorthArlington MSA is commsed of two
metropolitan divisiond separately iderfiable employment centers within the larger
metropolitan area. The Dallddaro-Irving Metropolitan Division accounted for %4 of the
areaods wor % ofdasrjob growthpas émpléydnent rose by 62,900, o¥3 ftom April
2010 The Fort WortkArlington Metropolitan Division added 20,200 jobs during theriéhth
period, a 2.% increase.
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Figure 12: Over-the-yearPercent Change Employment byndustry SupersectpiJnited States
and the Dallag~ort Worth-Arlington Metropolitan Area April 2011

The largest job growtlirom April 2010 to April 2011 was irthe professional and
business services supersector (24,700 jobs) and the education and hewldls sepersector
(19,600 jobs) the largest 12nonth gain since the inception of the series in January 1990
(Bureau of Labor Statistics, 20d)L Job growth in this industry was strong in the two
metropolitan divisions as Fort Wortrlington registered a 6% increase and DallaBlanc
Irving, a 5.26 increase, both more than twice the national rate d¥%2(Bureau of Labor
Statistics, 2014) . The metropol i tdoarade strankpartatpme, ard utititd@sp e r s e ¢
added 12,600 jobs over the year, an incredsz2o. Nationwide, employment in this industry
advanced 1% (Bureau of Labor Statistics, 200)1 The local mining, logging, and construction
supersector gained 10,300 jobs over the year, increasing at a ratéwofBauau of Labor
Statistics, 2014).

Other local supersectors recording employment advances from April a year ago were
financial activities (9,600), leisure and hospitality (7,500), and government (4,000). The nation
also experienced job gains in leisure and hospitality, but declines fmémeial activities and
government supersectors over them@nth periodThe largest ovethe-year job loss in the
DallasFort WorthArlington metropolitan area was registered in the information supersector.
Employment fell 5,400 fronthe previous Aprila decline of 6.8 (Bureau of Labor Statistics,
2011b).

Twenty Fortune 500 companiese headquartered in Dallesrt Worth the third largest
host city in theU.S. These include ExxeMobil Corporation, AT&T, AMR, Fluor, Kimberly
Clark, J.C. Penney, Tex&sstruments, Dean Foodsnd Southwest Airline@allas Chamber of
Commerce, 20L0Fortune 500, 2001 Top employers in the area include Wéhrt Stores,
AMR, Bank of America, Baylor Health Care System, Texas Health Resources, AT&T, Carlson
Restaurants Witdwide, and Lockheed Martin Aeronautics. Important freight stakeholders in the
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region include the Alliance Global Logisti¢dub, a 17,000acre facility that offers strategic
multi-modal transportation acceskhis includes theBNSF Alliance Intermodal Fality, two

Class I rail lines (BNSF and UP), Fort Worth Alliance Airp@t00% industriatargo facility),

IH 35W from Mexico to Canada, Texas Highways 114 and 170, and the FedEx Southwest
Regional Sort Hub (Alliance Texas, 2010). General Electric (GBhsportatioralso plans on
opening a new |l ocomotive plant in the Fort Wo
maker of rail and transportation products. According to Congressman Michael C. Burgess, the
manufacturing i pl aand tramsportdtiorelpted o efjuiptment, mduding

| ocomoti ves, and wil |l include a financi al I nv
more than 500 jobs by 2042ZGE Transportation, 2011). The facility also includes a range of
subdivisions providing housing and services to those employed at the site.

Austin
The AustirnRound RockSan MarcosMSA is the fastest growing MSA (by populatian)
Texas. Two counties inihiMSA, Williamson and Haysiecorded a population growth of more
than60% from 2000 to 2010Texas State Data Cent@010). The MSAOGs popul at i
1,249,763 in 2000 to 1,712,461 in 2010, a 37% incré€bseasStateData Center, 2010).

The AustrRound Rock MSA6s economy was the 35t/
United States in 2009 (USMayors.org, 2010)ecorded a GDP of $78,426 million in 2009, a
decrease of 1.25% compared to 2008p industries in the MSAn 2008 includemanufacturing
(14% of GDP) real estate, rentaland kasing (10% of GDP)wholesale trade (9%)and
information and retail tradé6%). Companies such as Dell, National Instrumenis] IBM,
among others, are either headquartered in Austin, or have an tbffieeBy secta, trade and
financial activities accounted for 15% of GDP followed ibjormation, communication and
technology(14% of GDP), andeducation and health services (6% of GDB}her sections
include tansportation and utilities (2%ndleisure and hospitdli (4%).

Top employers in the MSA includbe Austin School District, City of Austin, DelBM,

Seton Healt hcar es Healthcare Pdtnershipt the Skate \ofi Tebémsl the
University of Texas at AustifSOCRATES, 2011)

Other major citiesrad economic generators close to Austin and within the Texas Triangle

areWaco and Templ® the northand Bastropto the soutivest.

San Antonio

The San AntonidNew Braunfels MSA economy is thetB4argest metro economy in the
United States (USMayors.org, 2010 he MSAGs popul ation grew fro
2,090,692 in January 2010, a Z&.thange (TexaStateData Center, 2010According to the
San AntonieBexar County Metropolitan Plannin@rganization, San Antonio provides a
strategic location for distribution, transshipment, and international trade processing activities,
and has key logistical assets that support the delivérpraducts to both domestic and
international astomers (San #tonio MPO, 2011 It is well known for its manufacturing, trade
and transportation services, with a rapidly growing biomedical and biotechnology sector, and a
diversified manufacturing sector, producing everything from aircraft and semiconductors to
rolled aluminum sheet.

The City of San Antonio (2007 city population 1,328,984; 2008 metropolitan population
2,031,445) is |l ocated in south central Texas.
military sectors along with a large tourist industry.
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It has a strong military presence made up of Fort Sam Houston, Lackland Air Force Base,
Randolph Air Force Base, and Brooks Giigse, with Camp Bullis and Camp Stanley outside
the city. San Antonio ialsohome to five Fortune 500 comparde¥alero EnergyCorporation,
Tesoro Petroleum, USAA, Clear Channel Communications, and NuStar Energy NION&Y,

2010) Toyota also has a truck manufacturing plant in the atea Sbuth Texas Medical Center,

a conglomerate of various hospitals, clinics, and researt$, isrthe only medical research and
care provider in the South IH 35 corridor region. As of 2008, San Argoiéogest private
employers included USAA, a worldwide insurance and diversified financial services association;
and HE-B Grocery Company, theatgest private grocery company with stores in Texas and
Mexico, and the 19th largest private company in the United States (Forbes.com, 2009).

Other companies with a major presence in San Antonio include Frost National Bank,
Texas Southwest Researtfistitute, and Boeing San Antonio (InformationSanAntonio.com,
2010), Kinetic Concepts, Harteanks, Eye Care Centers of America, Bill Miller H2uQ
Enterprises, Taco Cabana, Whataburger, Builders Square, and Rackspace, as well as the
aforementioned Tesornd Valero.

San Antonio also boasts of a strong tourism industry with 2@emnillion visitors in 2008
and arannual economic impact of over $11 billion (San Antonio Area Tourism Council, 2008).

Summary

These vibrant economic metropolitan cit@early comprise a formidable economic and
social engine for the statRecent headlines haveaturedthe succedsl creationof new jols
and much of that growth has occurmeithin the Triangle.This growth has come over time,
starting in the midl980s. Mexicogined the General Agreement on Tariffs and Trade (GATT)
now the World Trade Organization (WT®)n 1986 and immediately began lowering a range of
tariffs which stimulated U.SMexico trade. Thigrade increaseltimately led to the signing of
the North Ameican Free Trade Association (NAFTA) in 1992 from which Texas has benefitted
significantly becauset contains critical transportation corridors for both highways and Ail.
least seven NAFTA corrido@eused by trucking companies in Texas but the rmpbrtant is
[-35, which links Laredo with Kansas City while picking uplD at San Antonio and20 at
Dallas. The Triangle is definegiconomicallyby 1-35 and 445 and the parallel Union Pacific
(UP) and BNSF rail networks. Finally, it is worth notingtlHigh Speed Rail (HSR) is being
currently touted politically and studied by planners, some in the context of megaregional
planning. Texas hadnaHSR planning organization in place in 1987 with legislative support to
link first Houston with DFW and then DFW with San Antonio. A French system was chosen and
the Triangle offered the perfect city distances to run HSR efficiently. However, the pojétt ¢
not be fully funded privately and was finally abandoned in the early $990s

Freight flows in the Triangle play a key role in encouraging planners to adopt a-system
wide approach to transportatidooth within and between MPQ$§reight flows thus repsent
another reason to support megaregional planning. The next chapter examines these flows in more
detail.

8 It must be added that Southwest Airlines played a critical role in convincing legislators to not support subsidies. At
the time, the airline offerk17 flights a day from Dallas to Houston so its opposition was expected.
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Chapter 4. Freight Patterns in the Texas Triangle

The Triangle is servely roadwgs and rail network that facilitate the movement of
goads between the major cities. Also, the presence of a strong air freight industry and intermodal
yards and warehouses in each of the cities prowaesffectiveenvironment for the freight
industry, though key problends rail movement through Houston for empled have emergedn
addition, Houston provides the Triangle with a seaborne connection to the rest of theamarld,
San Antonio has a direct roadway connection to the U.S./Mexico border city of Laredo.

In the 2007commodity flow survey, the major citiga the Texas Triangle regién
DallagFort Worth, Houston, Austin, and San Antodiaccounted for nearly 60% of goods
movementby tonnage and 68% by value in Texas (see Fidgda and 13pb These include
commodities moved within, from and fbexas For impats andexports the Triangle cities
accounted for 78%f commodities moved byalue (see Figurek3c).

Figure 13a 2007 Texas Domestic Flows by Figure 13k 2007 Texas Domestic Flows by
Tonnage Value

Figure 13c 2007 Texas Imports and Exports

The Tr iRRoadilétveork s

Texas has 3,233 miles of interstate highways, more than any other state in the nation
(TTI, 2005). The largest cities in Texas are interconnected by the interstate ss¢eRjure
14). Except for El Paso, the remaining citfa within approximately 150 mile radius from their
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centroid. These cities, DallaBort Worth, Austin, Houston and San Antonio are connected by
three major highwaydnterstate Highwa5 (IH-35), IH-10 and H-45. Interstate 35 (I-B85) is a

north southstretches from Laredo, Texas, on the tM@xico border to Duluth, Minnesota, at
Minnesota Highway 61. It connects San Antonio, Austin and Dallas, and serves as a very
important trade corridor between the U.S. and Mexicel@Hstretches west from Houstom

San Antonio and further to Los Angeles, California. To the east, it stretches east to Beaumont,
and further to Jacksonville, Florida. Majority of the land transportation mode along this corridor
is by trucks (Villa et al., 2008). H45 connects the Gatgton, Houston, and Dallas metropolitan
regions and is 285 miles long. A large amount of the traffic along3k$ intercity traffic, with
vehicles traveling to and from these three cities. Average speeds and reliability are quite volatile
along this higlwvay; nonetheless, the average speed along the entire length of IH 45 during 2005
was 54 mph (Freight Performance Management, 200)le 1 summarizes the approximate
road distance between these major cities.

o | |

|

) GULF
N /um TRl OF MEXICO

Brownsille

Source: TT) 2005
Fi gur e BlterstaieeSyseers 0
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Table 1. Approximate Travel Distances betweent h e

Triangl ebs

From/ To Austin Dallas’Fort Houston San Antonio
Worth
Austin : 200 mi. 165 mi. 80 mi.
patastort | 200 mi : 240 mi 275 mi
Houston 165 mi. 240 mi . 200mi.
San Antonio 80 mi. 275 mi 200 mi. -

Maj or

In 2007, average daily longaul truck traffic on the National Highway System (NHS)

Note: Long-haul freght trcks tplcaly serva locaions atleast 50 miles spart, excluding rucks tat re used in moverents by mullple mades and mal

Source: U.S. D

Sl

Federal Highway
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Average Daily Long-Haul Freight Truck Traffic on the National Highway System: 2007

' National Highway System Routes
e Interstate
~— Non-Interstate

FAF Truck Volume/Day

through the Triangle was between 12,000 to 25,000 movements a day (sed bjiglne IH35
Corridor between San Antonio and Dallas accounted for the highest truck volumes in Texas.
This figure is expected to double to between 25,000 and 40,000 movements a day l{ge2040
Figure 16). The San AntonibHouston IH10 corridor and the Dias/Fort Worthi Houston
corridor are all expected to have significant increases in truck traffic in 2040 ds well

50000 25000 12500

Office of Freight Management and Operations, Freight Analysis Framework, version 3.1, 2010

Figure 15: Average Daily LongHaul Truck Traffic on the National Highways System, 2007

° These forecasts are based on the federal government not allowing larger, more productive trucks to operate on the
Interstate Highway system.

9 Long-haul freight trucks typically see locations at least 50 miles apart, excluding trucks that are used in

movement by multiple modes and mail. Source: U.S. Department of Transportation, Federal Highway
Administration, Office of Freight Management and Operations, Freight Analysis Framesssion 3.1 2010.



Average Daily Long-Haul Freight Truck Traffic on the National Highway System: 2040

>

National Highway System Routes
= Interstate
~ Non-Interstate

FAF Truck Volume/Day

50000 25000 12500

Note: Long-haul freight trucks typically serve locations at least 50 miles apart, excluding trucks that are used in movements by multiple modes and mail.
Source: U.S. Department of Transportation, Federal Highway inistration, Office of Freight and Operations, Freight Analysis Framework, version 3.1, 2010,

Figure 16: Average Daily LongHaul Truck Trafficon the National Highway System, 2640

As shown in Figurel7a IH45, IH-35 and IH10 experienced an average annual daily truck
traffic (AADTT) greater or equal to 8,500 in 2007 and an AADTT to AAbr&tio of 0.25 (i.e.
truck traffic accounted for more th&5% of overall traffic) This trend is expected to continue

into 2040 (see Figurg7h), thus resulting in similar volumes along other highways such -291H
and IH30.

" Long-haul freight trucks typically serve locations at least 50 miles apart, excluding trucks that are used in
movement by multiple modes and mail.

2 AADT i Average Annual Truck Traffic
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Truck Volumes and Percentages
——— AADTT<8,500 and AADTT/AADT<0.25

=== AADTT<8,500 and AADTT/AADT>=0.25
AADTT>=8,500 and AADTT/AADT<0.25
we=  AADTT>=8,500 and AADTT/AADT>=0.25

Figure 17a 2007 Major Truck Routes on the  Figure 17k 2040 Major Truck Routes on the

National Highway System National Highway System
1 -. vr -
- : -5'.,- g‘/
b “4ef
) /_,/ 1 '

Recurring Peak-Period Congestion
~—Uncongested {8 l

Congested LA
===Highly Congested

Figure 17c 2007 PeakPeriod Congestion on  Figure 17d 2040PeakPeriod Congestion on
the National Highway System the National Highway System
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Recurring Peak-Period Congestion
<8,500 Trucks
=—=Uncongested High-Volume
Congested High-Volume
===Highly Congested High-Volume

Figure17e 2007PeakPeriod Congestion on Figure 17f: 2040PeakPeriod Congestion on
High-Volume Truck Portions of the National High-Volume Truck Portions of the National
Highway System Highway System

As illustrated in Figured7cto 17f, peak period congestion on all the national highway
system entering or exiting the major cities of Dallas, Houston, and Austin experiggbéd
congested traffic conditions in 2007, and this is expected to spread further unto the system
interconnectinghese cities by 2040. With truck traffic being a large percentage of movements
on these corridors, these highly congested conditions are expected to negatively impact intercity
truck freight movements in the Triangle

For only truck movemenighe Texas fiangle accounted for 51.20% of commaodities by
weight and 53.02% of commodities by value. This number is expected to increase by 54.08%
and 55.25% by weight and value respectively in 2040 (see Pabie 2007, alarge portion of
the movements werantracity truck movemente.g, Houston to Houston deliveries Q2%
weight, 21.30% valyeand Dallag~ort Worth (DFW) to DFW deliveries (15.30%eight,
17.33% valug Top commodities moved (by weight) within Houston in 2007 include
nonmetallic mineral productgravel, natural sands, waste/scrap and mixed freight. By 2040,
trend is expected wimilar to that of 2007 except that gravel drops from the top list, and gasoline
is ranked number five on the liy value, top commoditiemoved in Houston in 200hcluded
machinery, articlebase metal, and motorized vehicles. By 2040, the top five commodities
expected to be moved within Houston include machinery, mixed freight, atteéesmetal and
motorized vehicles (FHWA, 2010%imilar commodity trends fordack movements were also
reported in DFW, Austinand San Antonio except for the inclusion of a few commaodities in the
top five lists such as precision instruments, other foodstuffs, fuebhaispharmaceuticals.
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Table 2: Texas Triangle Truck Flows including Domesticimport, and Export Flows™

SourceFHWA, 2010

2007 2040

Origin Destination Tonnage | % of Value % of | Tonnage | % of Value % of

(KT) Texas | (Millon$) | Texas (KT) Texas | (Million $) Texas
Dallas-Fort Worth Austin 1,967 0.20% $ 2,583 0.36% 3,568 0.23% $ 5,769 0.379
Austinl Dallas-Fort Worth 1,583 0.16% $ 1,729 0.24% 2,333] 0.15% $ 1,720 0.119
Total 3,549 0.36% $ 4,312 0.59% 5,900, 0.38% $ 7,490 0.489
Dallas-Fort Worth San Antoni( 3,197 0.33% $ 4,813 0.66% 6,002| 0.39% $ 10,437 0.689
San Antonip Dallas-Fort Worth 2,013 0.21% $ 2,374 0.33% 3,171 0.21% $ 7,683 0.500
Total 5,210 0.53% $ 7,187 0.99% 9,173 0.59% $ 18,119 1.179
Dallas-Fort Worth Houstopn 11,567 1.18% $ 13,192 1.82% 25,156| 1.63% $ 39,538 2.569
Houston Dallas-Fort Worth 9,351 0.96% $ 15,321 2.11% 14,725 0.95% $ 29,609 1.929
Total 20,918 2.14% $ 28,513 3.93% 39,881 2.59% $ 69,147 4.489
Houston Austin 2,516 0.26% $ 4,007] 0.55% 3,586] 0.23% $ 6,139 0.409
Austin Houston 5,987 0.61% $ 1,043 0.14% 13,324 0.86% $ 6,140 0.409
Total 8,503 0.87% $ 5,060 0.70% 16,909 1.10% $ 12,280 0.799
Houston San Antonig 2,888 0.30% $ 4,691 0.65% 3,924 0.25% $ 6,091 0.399
San Antonig Houstomn 4,311 0.44% $ 4,713 0.65% 12,255 0.79% $ 43,792 2.839
Total 7,199 0.74% $ 9,404 1.30% 16,179 1.05% $ 49,883 3.239
San Antonig Austin 8,348 0.85% $ 3,512 0.48% 20,790 1.35% $ 10,552 0.689
Austin San Antonig 2,630 0.27% $ 700 0.10% 3,858 0.25% $ 1,372 0.09¢
Total 10,978 1.12% $ 4,212 0.58% 24,648 1.60% $ 11,925 0.779
Dallas-Fort Worth Dallas-Fort Worth  149,564| 15.30% $ 125,630 17.339 245912 15.94% $ 272,829 17.669
Austin Austin 57,628 5.89% $ 20,414 2.82% 74,566| 4.83% $ 35,552 2.309
Houstor Houston 197,550 20.20% $ 154,404 21.309 335,157 21.73% $ 323,699 20.959
San Antonig San Antonip 39,517 4.04% $ 25,227 3.48% 65,942 4.27% $ 52,733 3.419
Texas Texay 977,756| 51.20%| $ 724,854 53.02% 1,542,688 54.08%| $ 1,545,037 55.25%

13 Note: Dataexcludescommodity flows to othertates.



For intercity commodity movementpp commodities transported between DFW and
Austin, in 2007, by weight were waste/scrap, mixed freighéind nonmetallic mineral products.
This ranking is expected to remain the same in 2040. Mixed freight, motorized vehicles,
electronics, and alcoholic beverages were the top commodities transported by value in 2007, and
in 2040, pecision instruments, chemical products are expected to setbadandthird largest
commodities by value to be transported by truck from DFW to Austin (mixed freight retains its
top spot).From Austin to Dallaort Worth, nonmetallic mineral produasd waste/scrap were
the major commodities moved by weight in 2007, and electronics was the major commodity
moved by value. In 2040, Cereal grains are expected to bleitthéargest commodity moved by
weight, and miscellaneous manufacturing productseapected to surpass electronics in terms
of value of commodities moved by truck (FHWA, 2010).

Two examples of intercity freight movement that can be further reviewed using the FAF
3 data are those between DFW and Houston, and San Antonio and AestwesBDFW and
Houston the data shows thah 2007, waste/scrap, basic chemicals, nonmetallic mineral
products, coal, and other foods stuffs where the top five commodities by weight moved by truck.
Mixed freight, motorized vehicles, electronic vehicles angidahemicals were the top
commodities moved by value. I n 2040, Aot her
as the second most moved commodity by weight. And mixed freight, electronics, and chemical
products are expected to be the top thmamodities by value moved by truck in 206HWA,
2010).From San Antonio to Austin, gravel, nonmetallic mineral products, and gasoline where
the top commodities moved in 2007 by weight and the trend is expected to remain the same in
2040. By value, mixedfreight, gasoline and nonmetallic mineral products were the top
commodities moved in 2008y value, pharmaceuticals are expected replace nonmetallic
mineral products as thhird largest commodity moveith 2040(FHWA, 2010).

The Tr iRahNgtwerld s

Texas has 44 railroads including 3 Class (Railroads, 14,965 miles of rail track
(including trackage righjsand moved 385 million rail tons and 9.5 million rail cars in 2008. As
illustrated in Figurel8, the Texas Triangle cities of Dall&srt Worth, Awtin, San Antonio and
Houston are connected by some of these rail tracks. UP has lines connecting San Antonio to
Houston, Houston to Dallas, Dallas to Fort Worth, and Fort Worth back to San Antonio via
Austin. BNSF also connects Houston to Dallas and Féotrth, and cuts through Temple,
located between Austin and Dallgsrt Worth.

Figure 18: Texas Rail Network

SourceTexas Rail Plan2010




Figurel9depi cts the annual rail tons moved ol
evident, the freight rail routes linking Dall&srt Worth and Houston, with New Mexico,

Colorado and Kansas through Amarillo, Texas; and Tulsa, Oklahoma have experienced the
highestfreight rail densities in the state in 20(Hrozzi et al., 2011)BNSF owrs most of these
routes. In addition, BNSF owns the rail lines from El Paso to Sierra Blanca, and the line from
Long View, TX to Arkansas. More than 60 million tons of rail freiglts moved on these two
BNSFowned routes in 2007. The El Paso to Sierra Blanca rail line splits into twaonmMded

routes, one to Houston through San Antonio, and the other to /PalladNorth through
Sweetwate(Prozzi et al., 2011)

Other major rail rotes ar e: UP 6 s /FArm&arth &antl 8an Ardgoniddta | | a s
Houston (ilie.,506 9. 9 mi |l Il i on tons) segments,; UPOs Spof
Odessa to Dallésort Worth, Dallad=or t Wort h t o Long /WFartéerth and E
to Oklahoma City (i.e., 4049.9 million tons) segments. Relatively lower density routes include
UP6s EI Paso to Sweetwater segment, Laredo to
Palestine to Long View (3@39.9 million tons) segment. The remaining T&xail lines moved
less than 29.9 million tons of rail freight in 2007, with the short lines carrying between 10 and 20
million tons of freight(Prozzi et al., 2011)

lexas Freight Density

2007 Annual Rail Tons

i

Figure 19:Annual Rail Tons on Texas Rail Routes, 2007

The HoustorGalveston region acts as a major rail hub for the Gulf Coast region. Freight
trains serve the Houston, Dayton, Baytown, Bayport, and Beaumont industrial complexes.
Traffic is predominantly local business for local customers (Houston Regioid). Z8@e rail
yards are located in the area, with the rail network being dominated by UP and BNSF. UP trains
transport the majority of the tonnage on the rail system (HGAC, 2007) and UP has an intermodal
facility at the Port of Houston. BNSF has two intedal facilities in the region: one near Hobby
Airport and one near the Port of Houston. BNSF also serves the ports of Galveston and Texas
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City (HGAC, 2007). Kansas City Southern Railway Company (KCS) has contracted to operate
its trains on UP and BNSF tiex

As Iillustrated in Figure20, a significant volume of rail freight either originates or
terminates in Houston. In addition, the Port of Houston is also an important gateway for
international freight. The BNSF route from Houston to Temple recordeddhedh freight rail
flows in the region in 2007, i.e., more than 60 million tons. Other important rail subdivisions in
the region include UPOs Navasot a, Beaumont , F
and BNSFo6s Gal Rrazziea 2041) bdi vi si on

Source: HNTB Corporation, derived from STB Waybill Sample Data. In Texas Rail Plan, 2010
Figure 20:Annual Rail Tons on South East Texas Rail Routes, 2007

Altogether, approximately 2,200 trains per week travel within the Houston regional ralil
network, which consists of over 800 miles of mainline tracks and 21 miles of railroad bridges
(Houston Region, 2007). Of these trains, 84% are carrying chemicals dredoy bulk
commodities such as coal, grain, rock aggregate, and coke. Of all the trains in the network, 48%
are local trains and rail yard engines, and less than 5% of all trains in the region travel straight
through without stopping to pick up ordrodof car go ( Houst on Regi on, 2 (
movement is forecasted to approximately double by 2025 (Houston Region, 2007). This will
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