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ABSTRACT

The major ufban areas in Texas have recently experienced a period of un-
precedented growth. Along with that growth came significant incréases in
traffic congestion with corresponding declines in urban mobility. Maintain-
ing moblilty is essential if continued economic growth is to be reafized.
This.study uses available data to assess the seriousness of congestion in the

major urban areas and to estimate the relative levels of mobility that eXistv

in major Texas cities.
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SUMMARY

A1l major Texas cities are facing increasing problems in maintaining
mobility. Maintaining that mobility is essential if a high quality of life
is to be provided along with a climate conducive to continued economic
growth.

Conééstion can increase rapidly as evidenced in Houston during the
1970's. In that decade, Houston changed from a city with a very high
mobility level to, perhaps, the most congested-cfty’in the United States.
This occurred since, during a period where travel démand continued to in-
crease rapidly, the rate of growth in new roadway construction decreased
7 significantly. |

The rapidity with which mobility can be lost has to be a cause of con-
cern for all the major Texas cities. To maintain mobility and continue to
accommodate growth will require a large scale commi tment of funds to'tranﬁ-
portation improvements. whiie area-wide congestion may not yet be severe in.
all urban areas, significant traffic problems do exist at various 1ocations
within all of the urban areas. ;

The daté base for'identifying relative congestion levels has éignificant
1imitations. 1t appears that the following represent measures that should not
be allowed to occur in an urban area. Once these measures have beén met or
exceeded, severe congestion is present in the urban area. |

e Daily traffic volume per lane

- Freeway: 13,000
- Arterial: 4,500

e Percentage of freeway system with ADT/lane > 15000: 30%

e Systemwide freeway K factor: 9.2%
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o Land area within 30 minutes of CBD in peak hour: 300 square miles,
equ1va1ent to approximately a 20 mph average speed. . A

These measures were used to compare and rate the various citiés. The
results are summarized in Figures S-1 and S-2. Figure S-1 shows tbe relative
congestion levels in the study cities. Figure S;2‘shows,how many years the
. various cities are "behind" Houston and the congestion standard based on

existing conditions and extrapo]atéﬂ growth rates. Figurés S-1 and S-2 weré :
~derived using 1980 data; this implies, for example, that'inligéz Dallas is

probably only 3 more years away from reaching the congestion standard.
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Figure S-1: Re}ative,ConQestiOn'Levels in Major Texas Cities, 1980

Houston has already crossed into the serious congestion situation . In-
deed, the Reg1ona1 Mob111ty Plan deve]oped in Houston is des1gned to "bring"
Houston back to a congest1on Tevel rough]y equ1va1ent to the stand&rds de-
ve]oped in- this study. If h1stor1ca1 trends cont1nue, Dallas and San Antonio
will surpass the congest1on standards 1n the m1d 1980" s, and congestlon will

continue to 1ncrease in Fort Worth and E1 Paso.
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Figure $-2: Number of Years Until the Congestion Levels Characterized
by the Congestion Standard and Houston are Atta1ned in
Other MaJor Texas Cities, 1980..
A1l of the major urban pities will be confronted with Signifitant problems
dufing the.1980‘s in an,effb?t to just maintaﬁn -- not necessarily improve --

mobility. To méintain thaf mobility, the rate of new facility conStruction in

. the 1980's will have to be greater than that experienced in the 1970'3;"
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IMPLEMENTATION STATEMENT

As a means of assisting the State Department of'Highways and Public
Transportation in.planning future highway needs and identifying funding re-
quirements, it is desirable to have a measure of the seriousness of the con-
gestion and moblility problem in major Texas cities. The report provides a
quantification of phose mobility levels. This information should be of value

in identifying and prioritizﬁng roadway needs.

Key Words: Mobility, Congestion, Transportation Planning

‘DISCLAIMER

The contents of this report reflect the views of the authors who are re-
sponsible for the facts and the accuracy of the data presented herein. The
contents do not necessarily reflect the official views or policies of the State
Department of Highways and Public Transportation. This report does not consti-
tue a standard, specification, or regulation. - |
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INTRODUCTION

Major urbao areas in Texas have, historically, had outstanding levels of
mobility. Even in the most congested of Texas cities -- Houston -- mobility
actually improved during the 1950's and most of the 1960's. There is little
doubt that the high level of mobility present in major Texas. cities has been a
prime reason that theee cities have experienced tremendous growth. It follows
that, unless ways are found to maintain mobility and a high quality of life, the
rate of future growth in the larger oitjes may beAadversely affected.

Significant losses in mobility did occur during the 1970's. These losses
occurked for two primary reasons. First, the rate of growth in highway construc-
tion slowed; for example, in the Houston area lane-miles of freeway were expanded
at an annual rate of 15.1% from 1960 to 1970 and at an annual rate of 2.4% from
1970 to 1980. Second, growth in vehicle-miles of travel accelerated with the
migration to the Sunbelt; for example, daily vehicle-miles of travel in the
Houston area increased by 74% from‘1960 to 1970 and increased by 104% from 1970
to 1980. Thus, absolute demand increased at a greater rate during theesame time
period in which supply, or roadway capacity, was increasing at a decreasing rate.

The result, quite obviously, was a significant increase in urben§congestion
and loss in mobility. While major Texas cities enjoyed the near u]timaterin \
urban mobility in the late 1960's,: in a per1od of only ten years ‘one of those
cities -- Houston -- had become perhaps, the most congested city -in the ‘United
States; and other major Texae cities are not that far behind the congest1on7]evels
that exist today 1in Houston"_ |

The decline in mob111ty carr1es with it a substant1a1 cost resu1t1ng from

congest)on.~ A recent study (1) performed in Houston estlmated ‘that 1n 1981

*Denotes number of reference listed at the end of the main text.



congestion cbst Houstonians $1.9 billion. It can certainly be afgued that the
level of congestion that exists in Houston today, and which is cohtinuing to
increase, is not acceptable. Significant transportation improvements are |
needed to “Bring back" a higher level of mobility. It can be further argued
that the levels of cbngestion that exist in other major Texas cities should not
be allowed to reach the levels that currently exist in the Houston area. That,
too, wi]l‘require significant transportation improvements.

The major urban areas in Texas face a challenge to maintain acceptable
levels of mobility. This is a challenge that will require large-scale capital
expenditures; the Régiona] Mobility Plan (1) recently developed in Houstbn»
estimates that over the next 15 years it will be necesSary.to‘eXpend $16.2
billion just to "recreate" the level of mobility that existed in 1974. Expeﬁdi-
turés of slightly over $1_b11110n per year will go a long ways toward alleviating
a problem that is now cdsting $1.9 billion per year and is getting worse. '

Unless large-scale commitments of funds are hade in the major Texas cities,
.mobility will continue to decline along with the quality of life. Permitting
this to occur wii] certainly have an adverse impact on the spectacular economic

growth that has been taking place in major Texas cities.



STUDY OBJECTIVES

It is evident to most observers that congestion has increasgd and mobility-'
has declined in the major urban areas in Texas. The primary intént of this
study is to provide a quantification of this occurrence. The following repre-‘
sent the major objectives of the study. ,

o Develop quantitative measureé that can be used to define "acceptable"

levels of urban mobility and compare existing conditions in major

cities to those measures of acceptability.

e Document the relative levels of mobility that now exist in major Texas
cities. ' ’ S






STUDY CITIES

- This study addresses the larger urban centers in Texas. Travel data are
analyzed for Houston, Daf]as, Fort Worth, San Antonio, and E1 Paso. These are
the largest cities in the state and are also the cities included in another
major research study (Study 2-10-74-205) addressing freeway travel; considerable
data are available through that related study. Locations of these study cities

are shown in Figure 1.

DALLAS
(*]
FORT WORTH

, uouarou |
SAN ANTONIO

Figure 1: 'Location of Study Citfes






THE DATA BASE

Good, highly reliable data are not available from which to develop extremely

accurate estimates of mobility in the various urban areas. The same data are not
available for all urban areas, and the data that are available have not necessar-
ily been éo]lected in the same manner or using the same definitions. .Some of the
limitations of the data base are highlighted in this-section.

As a result, in reviewing the findings of this study, it must be realized
that the data base is not perfect. It is felt that the quantitative measures
used in this study do provide a reasonably accurate measure of the overall mobi1-
ity in each urban area, however. . V

The measures presented in this report are intended to describe genera]
'mobility and congestion for an entire urban area. Simply because the measures
Vmight suggest that area wide congestion may not be critical for a specific‘city
does not mean that, at specifié 1ocations within that urban area, intense con-
gestion does not occur on a regular basis. All of the major urban areas
considered in this study do have such locations.

It should also be noted that, in order to deve]op travel numbers that can
be compared between urban areas, it was.necessary for the research st?ff tob
estimate several numbers. For example, in defining urban‘area, it Wag not
always poésib]e to use jurisdictional ljmits as the défining boundarigs due to

. either lack of data on related travel .measlres or non-comparability d%'informa-
tion (e.g.;‘While counties might inifia]ly appear to be'a goﬁd unit 6; measufe,
variations in county size as_wéT]_as percent urbanization significantly reduce
the attrqcti?eneés'of the county data for assess{ng urban area mobi]ify). As a

result, some .data developed in this. study, such as the definition of @rban area,




do not necessarily correlate directly to the definitions that may be used and

~ preferred by planning agencies in the individual study cities.

Statewide Data

Much of the traffic volume data used in this analysis is collected at
automatic tfaffjc recorder (ATR) stations by the State Department of Highways
‘and Public Transportation (SDHPT). The average daily traffic (ADT) and.peak-
hour factor (phf), as determined from the ATR stations, are published annually
by SbHPT for many locations on Texas freeways. Other traffic counts consisting
of volumes only are presented on the Annual Téxas Traffic Map prepared by SDHPT
in Austin. These count data were used in calculating delay time in several
“major urban afeas. |

Severa]’aggfegations of roadway mileage are compiled by SDHPT for all the
study cities. Examples of the way in which the data are preséntéd are included
in Appendix A. SDHPT's Planning and Reseakch Division (D-10) has recenfly
completed traffic modeling schemes for the Houston-Galveston and Dallas-Fort
Worth areas that present road-miles and vehic]e-mile§ of travel for all func-
tional classes of roadway. The regions are divided into-several sectoré which
can be grouped into boundaries for the Houston, Dallas and Fort WOrt@vurban
areas. The relative accuraéy of these data are discdssed 1ater, butgthe point
must be Made that these datavare only available for one year. Therezare no
similar data froh which to'develop trends for this partiCUIdr measure of
travel and capacity. This same prbb]em currently exists in the'cése of the
Highway Performénce Moni toring System (HPMS). The Planning and Research

Division (D-lO) is required to use this form to report on urban Texas roadways

-to the Federal Highway Administration. This system compiles road miles and




vehic]emeles by functional classification for all roads in Texag urban areas,
Fortunately, though, in the future it will be updated every two years and will
become a more useful planning tool. |

Two groupihQS‘of roadway data are compiled by D-10 on a yearly basis for
all Tex&s counties. The Form TT tables are grouped into city and rural areas
with only those roads inside incqrporated city limits included in the city
tables. The deficiency with th%s system is that it does not include the unin-
corporatedVSUburbs, which in many cases may be as important as the citiesf These
tables include only those miles majntained by SDHPT and are grouped by adminis-
trative classifications (e.g., Federal-Aid Primary, Federal-Aid Urban, etc.) |
rather than the mofe desirable, at least for this ané]ysis; functional classifi-
cation which categorizes roads by the volume of traffic that can be carried.

The Interstate category is presented in the TT tables and the RI2-TLOG (discussed
below) which might allow the two to be compared, but the defined urban boundaries
are not always the same. Fréeway miles other than Interstate and principal arte-
rial mileage are nearly impossible to ascertain from the TT tables because eéch
administrative classification may include different types of roadway? ',

Tne RI2-TLOG includes all SDHPT-maintained mileage arranged by functional
classification for each year since 1976. Within each county the functional
roadway classifications are grouped according to several ranges of ugban area
population (e.g., 5,000-10,000, over 50,000 etc.) as we11 as rura]Aaéeas.‘ The
biggest hindrance to the effective use of either the TT or RI2-TLOG tab]e is
the fact that these tables do not include all miieage-of a certain réadway type.
The state4ﬁaintained mileage bf-Ffeeways and expressways {é fairly close to the
actual total fn most*citiéé, but the pefcentage drops for other roadway types. 
Thus, knowing only state—maintﬁined mileage doesﬁ't result in-ap accérafe

reflection of overall urban mobility.




The State Department of Highways and Public Transportation's Motor Vehicle
Division supplied countywide vehicle registration data for the study areas.
These were modified to reflect urban area use in this study by using ratios of

urbanized area to total county area and population.

Houston Data

The Houston-Galveston Regional Transportation_Study (HGRTS) provided con-
sidérab]e data on roadway Capacity.and travel in the Houston urban area. Most
of.this'material is published in the HGRTS Newsletter. (see Appendix A). The
HGRTS Study Officg_provided-estimates of the land area comprising‘the Hbuston
ukbén area based-on a minimum population density of 1000 persons per square
mile. The'popu]ation and registered vehicle values for the urban area weré'

‘,interpolatéd from population and vehicle data for the City of Hodsfon and Harris

denty. HGRTS Travel and Time and Speed Maps were utilized, along with SDHPT

traffic counts, to ana]yze_vehicle delay time.

The Planning and Research Diyision (D-10) tkansportation planning model
and the HPMS derived s]ightly higher numbers for roédway cabacity and travel
than HGRTS. .Thé'different methods of determining anfgrbah area boundary con-
tributed to the discrepancy. The RI2-TLOG and fT-tab]es were usefu]éin con-
“firming the growth pattern of the HGRTS_data, but again the designatibns of

urban area were not derived in the same manner.

Dallas qnd Fort Worth Data

The main source of transportation data -for this study was the North.Cehtrai
Texas Council of Governments (NCTCOG) and the Regional Planning Office of SDHPT
in Ariington. The NCTCOG Major Thoroughfare Link (MTL) File provide§ road miles,
1aﬁe miles and vehicle miles of traie]-by functional classification for all
roads in the Intensive>Study Area (ISA) which includes Dallas County? Tarrant
County and parts of fhe'surrounding counties. _ . 5 |
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A map of trip end distributions was used to derive the urban area bound-
aries. The road mileage and travel were then estimated from the MTL Fi]e. The
file (example in Appendix A) has three groupings of urbanized'area (Central'
Business District, Outer Business District, Suburbs) plus a rural cateéqory. The
Dallas and Fort Worth urban area boundaries contain portions of the rural desig-
~nation in addition to the urban designation. The RIZ-TLOG and TT tables wefe
consulted to check the trends déve]qpéd from the MTL.

Population estimates were derived from data provided by NCTCOG. The result-
ing population densities were checked against the other study cities to assuré
that both the population and area estimates were reasonable.

Other roadway data and a review of the values developed in'this study for the
Dallas and Fort Worth areas were supp]ied by thevSDHPT Regional PIanning,Office

in Arlington. ' : )

E1 Paso Data

The Metropolitan Planning Organization (MPO) and the P]anning-5e¢tion of the
Department's District 24 provided transportation data'for‘the El Paso;area in
addition to that available at -the state Tevel. The MPO provided data on yehic]e
registration, population and vehicle travel, and also assisted in the determi-
nation of the impact of Cuidad Juarez on travel values in the El Pasd area. That
aréa has a population of appﬁoximately 750,000, making any numbers derived for
’ just the E1 Paso area suspect. . - ' v

 District 24‘provided informatibn'on roadway capacity and travel which were
used a]on§ with tHe data from ﬁhe Planﬁing and‘Reséaréh Division (D-10) in Austin.
One travel'time and speed study'(1976-77).has been conducted for the E1 Péso area

by SDHPT.
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San Antonio Data

The San Anton1o Bexar County Urban Transportation Study (SABCUTS) Long
-Range Transportat1on Plan was used in addition to those estimates ava11ab1e
from SDHPT s Planning and Research Division for roadway travel and capacity in
San Antoﬁib.. The SABCUTS data were used in estimating the>ukban areé vehicle
miles of‘travel (VMT) and the number of registered vehicles. The HPMS and
R12-TLOG tables were used to estimate roadway mileage growth over the study
period. These two sources were combined with daily traffic Vo]ume derived |
from the Texas Traffic Map to estimate the VMT change for each year;

Population and 1and area figures from the'City'of San Antonio Planning
Department were utilized in determining values fof the urban area.. County,
maps Were also used in estimatjng the extent of the urban aréa. As ;n Dallas
and Fort WOktH, the population deﬁsity was used as a check for reasonable

values for these numbers.

- Overview

Ah intent of this éectioﬁ is to point out that,.While a varietyfof,dafa
sources exist, those sources are not necessarily comparab]e To deve]op rea- .
sonably comparab]e numbers for use in this study, it was necessary to make
numerous assumptions and,deye]op estimates based on the 11m1ted ava1kab1e'data.
The data base leaves much to be desired; the measures on tongestion'énd mobi1-

ity developed in the study should be representative of the overall urban area.

However, it should be recognized that an error range certainly does exist.




THE MOBILITY DECLINE, THE CASE OF HOUSTON

The decline in mobility in the Houston area is traced-for two reasons.
First, the rapidity w{th which that decline occurred is alarming and empha-
sizes that major actions are needed in all major urban areas to maintain
mobility. Second, the Houston experience can be used to provide a basis for
developing some quantitative measures of the seriousness of urban congeétion;

The disparity increases in freeway lane-niiles and‘increases in freeway travel
during the 1970's in Houston, referked to in the introduction to this report, is
quantified in Figure 2. The rate of new freeway_construction in the 1970's was
one-sixth of that of the 1960's. If freeways had been built at the 1960-1970 rate
throughout the 70's, Houston would have had 1900 1ahe—mi]es of freeway in 1980 in-
stead of 960. On the other hand, the absolute increase in freeway travel during
the 1970's was substantial; from 1960 to 1970 daily freeway VMT increased by 6.3
mi1lion, while from 1970 to 1980 déi]y freeway VMT increased by 9.0 million.

The data in Table 1 further illustrate the problems that developed in the
1970's. As a result of the reduced rate of new freeway construction and -the
continﬁed increase in travel demand, daily travel per lane mile of fréeway in-
creased at an annual rate of 5.9 percent, from 9600 in 1970 to 17,000§in 1980
(2). That 1980 level, the average for the entire freeway syétem, is équiva]ent
to the. accepted measure for level-of-service (LOS) D.operation. Although pop-
uTation increased at a significant raté duriﬁg the 1960's and 1970's ég), ve-
hicle registrations increased at a1ﬁost-twice thé popﬁlation rate. Iﬁ 1980,
Houéton had 1.27 mi]]ion}régistereq vehicles and_959 1ané-m11es of fﬁeeWay, or

1

4 feet of freeway lane per registered vehicle.

Average daily traffic (ADT) per lane represents the most readily .available

indicator of the conditioh'qf freeway operation. Permanént count daté-at the

Automatic Traffic -Recorder Stations (4) in the Houston urban area were evaluatéd
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Figure 2: Lane Miles of Freeway and FreeWay Vehicle-~ .
Miles of Travel, Houston, 1950-1980

‘as a means of.assessingAgenera]‘trends; since therebare chly a2 Timited number
of such stations and since fhey are not necessarily located at the more criti-
cal traffic areas, theSe counters do not provide a highly accurate measure of
urbaﬁ congestion.' Figure 3 shows trends in the ATR data, broken down by the
location in the urban area relative to Loop I-610. The numerous drops in the
graph are due, in part, to the opening of new ATR stations in»relativeiy less
-trave11ed freeway sections. The solid line at 15,000 vpd/lane fndjcates the

maximum volume associated with LOS C as determined in the interim Highway

|
!
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Table 1: City of Houston Growth Trends

Annual Annual freeway Freeway _Daily Vﬂf
Average Average ' fravel in Capacity - Per Freeway
Population Vehicles VMT Per Day Lane-Mile
Year (1000) {1000) (1000) {Lane-Miles) {1000)
1950 5962 260 ©oo201 24 8.4
1955 6922 375 620 ’ 100 6.2
1960 938° 480 1,044 187 5.6
1965 1,084 625 3,425 456 1 7.5
1970 1,240 77 7,320 761 9.6
1975 1,440 1,000 11,366 . 898 12.7
1980 1,604 1,272 16,308 959 . 17.0
Percent
Increase
Per Year
1960-70 2.8 4 19.6 U ' 5.5

1970-80 2.6 5.1 8.4 ) 2.4 5.9

1VMT—Vehicle Miles of Travel

2As of April 1

Source: References 2,3

Capacity Manual-(5). Since 1970, the ADT at all count stations has jncreased
by 3.7 percent per year; outside_of [-610 these counts increased at ;n annual
rgte.of almost 6 percent. '

A1l of the lines plotted in Fjgufé 3 are, in 1980, either in excess of or
nearly ét 15,000'vpd/1ane;'thisfrepkésents the beginning of LOS D ope;ation. |
An entire freeway system operating Aat an .average LOS D means fﬁat maﬁy seg-

ments of that system are operéting.at LOS E or F, an operating Tevel Qe]ﬂ below

~design standards.
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Figure 3: Trends in Traffic Counts at Automatic Traffic.
: Recorder Stations, Houston, 1950-1980

The data in Figure 2 sqggest that the rate of increase in new freeway con-
struction slowed perceptibly in 1970 while demand continued to increa§e. The S
result was increased travel 'volumes per lane. Figure 4 shows the percentage
of the freewéy ]ane-miles in:HOQSton operating at 15,000 vpd or more from 1970
to 1980. 1In 1970, only 11 percent of the lane-miles were in this category; in 1975
28 percent of“thé 1ane-mile§-exceeded that measure, énd in 1980 tﬁis measure
was exceeded on 45 percent of the system. Although it is not known what per-

centage of the system exceeding 15,000 vpd/lane is an "acceptable" measure, it
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Figure 4: Percent of Freeway Lane-Miles with Daily VMT Greater Than
15,000 - Harris County

might be assumed that the 11 percent in 1970 did not suggest larde-scale defi-
ciencies; however, the 45 percent in.1980 woqu'appear to éyggest such défi-
ciencies exist. | | ': | | A

A more comprehensi?e.descripfion of travel trends in Houston and Harris
County is‘prpvided 1n-Tab1es 2 through 5. While neither the:Houston nor the
Harris Cohnty numbers aré'directiy relatable to urban area~va1ues;‘t@e numbers
in the tables do reflect-generai travel conditions-in the area. L

As would be expected, along with the 1ncrea$és in travel per lane came -

T e
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Tab]e 2: City of Houston FreeWay and Expressway Travel Trends

Travel Per Mile of

Travel Per Lane-Mile of

Freeway Total Freeway and Expressway Freeway and Expressway

Travel Travel . :

in VMT in VET Freeway Freeway - Freeway Freeway Total Freeway Total
Year ‘Per Day* Per Day’ Travel in Route Lane Travel* Travel Travel* Travel

(1000's) (1000°'s) % of Total* Mileage* |  Mileage* (1000's) (1000's) {10C00's) (1000's)
1950 201 5,250 .8 4.0 24.0 50.19 1313.50 8.36 218.75
1955 620 7,700 .1 19.2 100.2 32.29 401.04 . ©6.19 76.85
1960 . 1,044 10,200 10.2 31.6 187.2 33.04 322.79 5.58 54.49
1965 3,425 13.750 24.9 72.5 456.2 47.24 189.66 7.51 30.14
1966 3,900 14,400 27.0 81.0 529.0 48.15 177.78 7.37 27.22

_ 1967 4,600 15,500 29.7 90.8 591.6 ‘50.66 170.71 7.78 26.20

1968 5,338 16,575 32.2 0 99.1 667.2 53.87 167.73 8.00 24.84
1969 6,462 17,700 36.5 109.3 745.8 59.12 161.94 867 23.73
1970. 7,320 18,800 38.9 " 111.8 760.6 65.47 168.16 3.62 24.72
1971 8,081 19,975 40.5 112.6 768.6 71.77 177.40 i0.51 25.99
1972 9,100 21,400 42.5 114.3 781.6 79.62 187.23 11.64 27.38
1973 9,900 23,250 42.6 115.7 795.6 85.57 200.95 12.44 29,22
1974 10,161 23,800 42.7 121.9 854.0 83.36 "195.24 11.90 . 27.87
1975 11,366 26,250 43.3 126.5 898.4 89.72 207.51 12.65 29.22
1976 12,118 - 28,275 42.9 126.5 904.9 95.79 223.50 13.39 31.25
1977 13,918 -32,747 42.5 | 135.2 955.5 102.94 242.21 14.57 34.27
1973 14,965 35,212 42.5 135.2 955.5 110.69 .. 260.44 15.66 36.85
1979 - "~ 15,269 35,927 42.5 137.1 970.7 - 111.37 262.05 15.73 37.01
1980 16,308 42.5 135.6 958.7 120.27 282.98 17.01

40.03

* Includes Expressways

Source:

38,372

Reference 2
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Table 3: Harris County Freeway and Expressway Travel Trends

Travel Per Mile of

Travel Per tLane-Mile of

Freeway Total Freeway and Expressway Freeway and Expressway
Travel Travel
in VMT in VMT Freeway Freeway Freeway Freeway Total Freeway Total
Year Per Dayx* Per Day Travel in Route Lane Travel* Travel Travel* Travel
- (1000"s) (1000's) % of Total* Mileage* Mileage* (1000's) (1000's) (1000's) (1000's)
1950 250 7,600 3.3 8.4 41.6 29.76 904.76 6.01 182.69
1955 " 810, 11,000 7.4 37.6 173.8 21.54 292.55 4.66 63.29
1960. 1,392 14,500 9.6 66.6 331.2° 20.90 217.72 4.23 43.78
1965 4,300 . 19,500 22.1 125.1 706.6. 34.37 155.88 6.09 27.60
1966 4,850 20,400 23.9 144.0 830.4 33.68 141.67 '5.84 24.57
1967 5,675 21,900 25.8 153.8 893.0 36.90 142.39 - 6;36 24.52
1968 6,509 23,400 - 27.8 " 162.1 960.6 - 40.15 144.36 6.72 24.16
1969 7,835 24,975 31.4 172.3 1047.2 45.47 144 .95 7.48 23.85
1970 9,115 26,475 36.5 181.4 1102.0 50.25 . 145,95 8.27 24.03
1971 10,323 28,000 37.0 185.5 1129.6 55.65 150.94 9.14 24.79
1972 11,486 '429,776 38.6 193.1 1163.4 59.70 154.76 - 9.87 25.59
1973 12,348 32;089 38.5 194.4 1177 .4 63.71 165.58 10.49 27.25
1974 12,823 32,476 39.5 202.6 1247.2 63.29 160.29 10.28 26.04
1975 14,456 35,203 41.1 207.2 1291.8' 69.77 179.90 ‘11.19 27.25
' 1976'_ 15,447 37,918 40.7 207.2 1298.3 74 .55 183.00 11.90 29'21,
1977 16,811 40,990 41.0 207.2 1298.3 81.13 197.83 12.95 31.57
1978- 17,381 43,033 41.5 208.2 1304.3 85.88 206.69 13.71 32.99
1979 18,278 44,354 41.2 211.5 1314.7 87.25 211.71 13.90 33.74.
1980 18,758 46,795 - 40.1 210.1 1306.0 89.28 222.73 14.36 35.83

* ‘Includes Expressways

Source: . Reference 2




Table 4: City of Houston Mobility Trends

) Annual Daily . ) : ) Population Ratios Vehicle Ratios
ACQ?ZZL Regzgzzgzd §$§3:?y Tosglig?;ly FEZélgy T32z1c$:1]y Per Mile Per Lane Mile Per Mile Per Lane Mile
Year Population Vehicles per Travel per Travel per | Travel per of Freeway* of Freeway* of Freeway* _ of Fre?yay
(1000's) (1000's) - | capita* Capita - Vehicle* Vehicle (1000's) (1000's) (1000's) (1000's)
1950 5961 240 0.3 2.8 0.8 21.9 149.00 24.83 60.00 10.00
1955 692 375 0.8 10.0 1.7 20.5 39.95 7.66 19.63 3.74
1960 9381 480 1.1 .10.9 2.2 21.3 29.68 5.01 15.19 2.56
1965 1084 . 625 3.1 12.5 5.5 22.0 15.13 2.41 8.62 1.37
1966 1114 650 3.5 12.8 . 6.0 22.2 13.93 2.13 8.03 1.23
1967 1144 . 690 4.0 - 13.4 6.7 22.5 12.78 1.96 7.60 1.17

Eg 1963 ‘ 1174 730 4.5 14.0 7.3 22.7 11.91 1.77 7.37 1.09
1969 1207 753 5.3 14.6 8.6 23.5 11.08 1.62 6.89 1.01
1970 1240 777 5.9 15.2 9.4 24.2 11.09 1.63 6.95 1.02
1971 1268 800 6.4 15.8 10.1 25.0 11.26 1.65 7.64 1{12
1972 1296 850 7.0 16.5 10.7 25.2 11.55 1.69 8.05 '1.18
1973 1330 ‘900 7.4 17.5 11.0 $25.8 11.80 1.72 8.47 - 1.23
1974 1377 940 7.4 17.3 10.8 25.3 11.69 1.67 8.37 1.19
1975 1440 1000 7.9 18.2 11.4 26.3 11.99 1.69 8.62 L.21
1976 1491 © 1075 8.1 19.0 11.3 26.3 11.79 1.65 8.50 1.19
11977 1517 1170 9.2 21.6 11.9 . 28.0 11.22 1.59 8.65. 1.22
1978 1543 1203 9.7 22.8 12.4 29.3 11.41 1.61 8.90 1.26
1979 © . 1569 1234 9.7 22.9 12.4 29.1 11.44 1.02 9.00 1.27
1980 1604 1272 10.2 23.9 12.8 30.2 11.83 1.67 9.38 1.33

* Includes ExpressWays B
1 As of April 1

N

Source: References 2, 3, 7




Table 5: Harris County Mobility Trends

Annual “Daily : Population Ratios Vehicle Ratios
_ Annual Average Freeway Total Daily _Daily Total Daily -
Average Registered | Travel Vehicle Freeway Vehicle Per Mile Per Lane Mile Per Mile Per Lane Mile
Year " Population | Vehicles per Travel per | Travel per | Travel per | of Freeway* | of Freeway* | of Freeway* | of Freeway*
. "(1000's) | (1000's) Capita* Capita Vehicle* | Vehicle (1000's) (1000's) (1000's) (1000's)

1950 6071 289 - 0.3 9.4 0.9 26.3 96.07 19.14 34.40 6.95
1955 10251 444 0.8 10.7 1.8 24.8 27.26 5.90 11.81 2.55
"*ikl960 B | 12431 604 - 1.1 11.7 2.3 24.0 18.66 3.75 9.07 1.82
‘1965 . 1465 .. 806 2.9 : 13.3 5.3 24.2 . 11.71 2.07 6.44 1.14
1966 1520 " 850 . 3.2 13.4 5.7 24.0 10.56 1.83 - 5.90 1.02
1967' . 1540 898 - 3.6 13.9 6.3 24.4 10.27 1.77 5.84 1.01
1968 1640 ] 953 i 4.0 14.3 6.8 24.6 10.12 1.69 5.88 0.98
1969 " ] . - 1700 1015 4.6 14.7 7.7 24.6 9.87 1.62 5.89 0.97
1979 1757 1078 . 5.2 15.1 8.5 - 24.6 9.69 1.59 5.94 0.98
1971 1812 ] 1149- 5.7 15.5 9.0 24 .4 9.77 1.60 6.19 1.02
1972 ‘ 1867 1234 6.2 15.9 9.3 24.1 9.70 1.60 6.41 1.06
1973 1936 1321 6.4 16.6 9.3 24.3 3.99 1.64 6.82 1.12
'1974 |- 2016 1396 . 6.4 © le.1 9.2 23.3 9.9% - 1.62 6.89 1.12
‘ 1975 - 2091 1479 6.9 16.8 9.8 23.8 ©10.09 1.62 7.14 1.14
o . 1976 2157 1585 7.2 17.6 9.7 23.9 10.41 i 1.66 7.65 1.22
1977 2221 1715 ' 7.6 18.5 9.8 23.9 -10.72 1.71 8.28 1.32
1978. 2289 o 1785 7.8 18.8 10.0 24,1 10.99 1.75 8.57 1.37
L’ﬂ 1979 2359 1854 7.8 18.8 9.9 23.9 11.26 . 1.79 8.85 1.41
1930 . 2427 1922 7.9 19.3 9.9 24.3 11.55 1.86 9.15 1.47

* Inc1ddes‘éxpressway5
} As of April 1

Source: References 2, 3, 7




increases in delay time in both the peak and off-peak periods (8). Data from
six radial freeways (Figure 5) -- North (I1-45), Eastex (US 59), East (I-10),
Gulf (I1-45), Southwest (US 59), and Katy (I1-10) -- were used to compute the -

delay values shown in Figure 6 and Table 6.
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Figure 5: Major Houston Area Roadways
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250
NOTE:

P.M. Peak Period
3:30-6:30

Total

. 150 - ’/ Inside 1-610
L -
ég | ~

50 Outside 1-610

(Thousand Vehicle-Minutes)

1 1 1
1965 1970 1975 1980
‘Year
"Note: The values presented are averages of the sik freeways

studied. The data for each freeway are presented in
Appendix C. ’

Sourcé: References 2, 4, 6, 8, Appendices B and C

Figure 6: Delay by Segments for Houston Freeways, P.M. Peak Period

Table 6: Average Peak Period Delay by Freeway Segement Per
’ Major Radial Freeway

Year Inside ' I-610 to
1-160 " - Beltway 8 . : Total
- {Veh-Mins) “(Veh-Mins) (Veh-Mins)
1969 . | 18093 .. 73,318 N 107,111
1973 o 93,674 . ' 41,207 - 134,881
1976 . 126,473 . 69,934 - 196,407
1979 109,745 111,730 221,475
Source: Keferences 2 ,4,6,8, hpiendices B and L
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The most dramatic increase in delay appears in fhe I-GTO fo Beltway 8 seg-
ment where delay increased by 380 percent from 1969 to 1979. The decfease in
delay inside I1-610 éftef 1975 might be attributéd‘to several factors,}including
data re11ability, the completion of certain freeway sections, and the traffic

metering effect 6f I-610.
Overview

It is not possible or necessary to pinpoint a specific date at which the
traffic problems in Houston became critical. The evidence presented-Seems to
confirm that the Houston urban area was provided With a reasonably good level of
transportation.sgrvice as late as 1970. Peak-period delay Was nbt excésgivé and

- travel speeds were fairly high. Freeways, for the most part, operated at accept-
able levels of service. By 1978, however, the situation had changed noticeably.
Data derived for Figure'4 fndicated that nearly 40 percent of the entire free-

" way system countywide would be considered operating at LOS D in 1978. §When the

rural areas of the county are subtracted from the analysis and only urpan free-
way mileage is used, this number approaches 50 percent. Total'de]ay t%me on

six major radial freeways had more than doubled in 10 years,'severely affectihg ‘

maﬁy.travel pattekns. "Rush hour" had become "peak-period," and drivers at
almost any daylight hour could encounter congestjon. These numbers apbear to
suggest that the "acceptable" level of transportation service in'Houst;n ceased
to exist somewhere in the 1975-1976 time frame. That assumption allows quanti-
tative measures of relative mobility’and congestion to be develoged and then
compared for the’different urban aréas in Texas. Those analyses are presented

in thé_following two major sections of'this report.
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- MEASURES OF URBAN MOBILITY AND CONGESTION

An objective of this study is to identify quantitative measures that can
be used to assess relative mobility levels. Houston is uéed as the spUrce for ;
this data, assuming that travel conditions in the Houston area were "acceptable”
in 1970, not "acceptable" in 1980, and crossed into the "not-accepfable" rangé
in the 1975-1976 period (refer to preVious section of this report).

The measures developed in this section describe the general mobility
Tevel in an urban area; just because the general mobility may be acceptable
does not mean that significant congestion doés not occur af specific locations
within the urban area. It is also intended that the measures developed from
‘the Houston data base be génera]ly applicable to otherudrban areas. As a re-
sult, the measures need to use data that are generally collected or available

for all urban areas in Texas.

Importance of Arterial Streets

The discussion to this point has-cenféred oh the freeway system.f However,
the primary arterial system is also an integral part of the mobi}ity provided
by the system. As a fesu]t, the arterial system is included as part of thé mo-
bility analysis. Estimates of urban area and 1ane—miies, as obtained?from the
Houston-Galveston Regional Transportation Study (2), are.presented'in Tables 7
and 8. | 7 . _

While this is necessary to better defineroyeréll urban mob]ility, since
much of the arterial syétem'js not on_the ;téte system, data fdr the ‘arterials
are not as fe]iable as- the freeway data. Again, however, -the arterial street
values presented in the study do appear to be generally éeflectiVe of'conditiéns

in the urban areas.
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Table47;

Urban Houston Area Travel and Capacity Values

, Primary Freeway Primary
Approx. Primary Freeway | Arterial VMT Arterial
Urban Area Freeway Arterial VNT . UNT Per Lane-. VMT Per
Year | (Sq. Mi.) Lane-Miles Lane-Miles (1000) (1ooo) Mile Lane-Mile
Lu/m’ LH/N° yni/m | ni/wl '
1980 1,350 1,256 1,655 18,404 . 8,566 14,653 © 5,176
0.93 1.23 13,630 6,350
1979 1,300 1,265 1,586 17,952 7,691 14,191 4,849
0.97 1.22 13,810 5,920 :
1978 1,250 1,182 1,518 16,405 7,228 13,879 4,762
0.95 1.21 13,120 5,780
1977 1,200 1,176 1,448 15,648 6,924 13,306 4,778
0.98 1.21 13,404 | 5,770
1976 1,150 1,212 1,381 14,407 6,346 11,887 4,595
1,05 1.20 12,530 5,520
1975 1,100 1,143 1,312 13,192 .| 5,874 11,542 4,477
1.04 1.19 11,990 5,340 )
1974 1,050 1,098 1,301 11,716 5,504 10,670 4,231
1.05 1.24 11,160 5,240
1973 1,000 1,029 1,313 11,241 5,610 - 10,924 _4,273
1.03 1.31 11,240 5,610
1972 950 1,015 1,270 10,499 5,410 10, 344 4,260
1.07 1.34 11,050 5,690

Note: LM/M2 = lane miles per-square mile

Source:

VMT/M -

Reference 2

vehicle-miles of travel per square mile

Measures of Congestion

Numerous measures were evaluated to quantify relative congestion and mobile

ity levels. Data availability and comparability greatly influenced that evalu-

ation. Some of the more significant measures are reviewed in this section.
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Table 8: - Urban Houston Area Mobility Trends

Annual - Total Daily Total Daily
Annual Average Travel Freeway | Daily Freeway
Average Registered in VMT Travel Travel Travel
Population Vehicles Per Day per per per
Year {tonors) C(1onats) (1000's) Gapita Capita | Vehicle
1980 2,209 1,700 4t 412 8.3 - 20.1 10.8
1979 2,159 1,669 42,110 8.3 19.5 10.8
1978 ‘ 1,998 1,533 38,957 8.2 19.5 10.7
1977 1,958 1,492 37,196 8.0 19.0 10.5
1976 1,865 1,394 34,136 7.7 18.3 10.3
1975 1,788 1,291 31,462 7.4 1 17.6 10.2
1974 1,726 1,174 29,168 6.8 16.9 10.0
1973 1,668 1,132 28,892 6.7 17.3 9.9
1972 1,623 1,078 27,000 6.5 -16.6 9.7
Source: References 2,3

Traffic Per Lane

As ‘shown previously, 15,000 vehicles per day per lane (vpd/lane) for free-
ways represents the begiﬁning Qf LOS D operation. Once tkaffic has entered thét
range, congestion is becoming critical. As a measure of approaching éongestion,
the 13,000 vpd/lane value qsed bynthe Federal Highway Administration in the.needs
estimate kg) would abpear'to represent a more appropriate'value; that staﬁdard
also was attained in Houston durfng the period where mobility was becoming un-
acceptable (Figure-7).' o

The corresponding measure for urban arterial streeté would be approximately
4500 vpd/lane. This value also_occurs in Houston about the mid-1970's and is“
in generalfégreement with accepted traf%ic engineering standards for arterial

street operations.
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Figure 7: Freeway and Primary Arterial Travel Per
Lane-Mile - Urban Harris County

Percentage of Congested Freeway

The percentage of the freeWéy syétem operating.under congestediconditions
:(15,000 vpd/lane or more) might be another description of congestion and mobil-
ity'levels. Those data for the Houston area were presented previously (Figure 4).
From that information, it appears'that, once 30 percent of the lane-mi]es are

operating at or above 15,000 vpd, mobility has become significantly impaired.
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;j‘ : K Factor

As congestion increases, the peak hour begins to spread into a peakvperiod
and congestion exists for longer periods of time. The result is that the'pér-
centage of daily traffic that occurs in the peak hour, or K factor,fdeclines.
The decreasing K factor values in Figure 8 are indicative of the rising off-
peak traffic volumes and fhe lengthening of the peak period. Both of these:

occurrences are associated with increasing freeway congestion.

14
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Figure 8: K Factor Values for the Houston Freeways




Using the K factor as a measure is complicated due to déta availability;
K factors are readily available only at a Timited number of locations, and those
| locations may or may not be where intense congestion occurs. For example; many
sections of roadway in Houston have K factors in the range of 7 perce%t, data
not reflected in Figure 8. A count location added in 1975 on I-610 with a high
K factor value further confuses the trend line.
From the data in Figure 8, it appears that a systemwide freeway peak-hour

factor of approximately 9.2 percent defines the limits of acceptable mbbi]ity.

Peak~Hour Travel Distance

The distance a motorist can travel from downtown in the beak,hour is an
add{tional measure of the level of urban mobility. Travel time and speed maps
»(Z) were used to derive Figure 9. That figure shows the square miles of land
Varea located within 30 minutes of downtown. It appears that approximately 300 v -
square miles, equivalent to a radius of about 10 miles, represents a reasonable
minimum acceptable standard. This implies an average travel speed of 20 mph for

the first half-hour of any peak-hour trip from downtown.

Overview of Congestion Measures

Using data from Houston, an attempt has been made to develop several quanti-
tative measures that can be used to identify when an urban area is approaching
serious congestion. ATT of the measures developed have limitations due to the .

accuracy and re]iabi]ity.of the data base.

~ Many différent measures were eva]udted as part of this study. /Oply those that -
appeared to be most useful in assessing congestion levels were presented in this

section. The fd]]owing, listed in apparent order of reliability and usefulness,
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Figure 9: Area Within 30 Minutes of Houston CBD

represent guidelines that can be used to determine if congestion in an urban

area is becoming critical.

e Traffic volumes per lane
- Freeway: 13,000
- Arterial: 4,500

Percentage of freeway system with ADT > 15,000 per lane: 30%

Systemwide freeway K-factob:'9.2%

Land area within 30 minutes of CBD in peak hour: 300 square miles
(equivalent to approximately 20 mph travel speed).

In the next section of this report, these measures are compared for the
major urban areas in Texas. In making this comparison, care should be exercised

in placing too much emphasis on any one variable. Rather, the cpmparison should

be based on several of the measures.







RELATIVE CONGESTION AND MOBILITY IN TEXAS CITIES

- The initial sections of this report have primarily pertained to the Houston
area. The.mbbility decline for that area was traced, and the Houstbn data were
used to quantify measures of congestion and mobility for an urban aréa. In
this section, measures of travel and mobility fdr the larger Texas.cities --
Houston, Dallas, Fort Worth, San Antonio;.and E1 Paso -- are presénted and com-

pared to each other as well as the congestion measures developed previously.

The Urban Freeway Systems

The geographical estimate of the 1980 urban area as well as the freeway
system in each of the urban areas is shown in Figures 10 through 13. The diffi-
culty in estimating that area has been referred to previously in this report.

Estimates of the square miles of urban area are shown in Table 9.

Table 9: Growth of Major Texas Urban Areas

Urban Area (Square Miles) §

Year Houston Dallas Fort Worth San Antonio
1980 1,350 1,250 760 675
1979 1,300 1,210 735 ' 650
1978 1,250 s 710 - : 625
1977 . 1,200 ~: L0 685 1 - 600
1976 Liso | 1105 60 .. 580
1975 1,100 1,075 _. 635 - 560

These estimates were obfained-from a variety of sources, including registra-
tion, population, traffic models and other transpﬁrtation data. They are not |

--necessarily statistically accurate but insteéd represent a "best guess" as to the

4
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Figure 11: Dallas and Fort Worth Urban Area Boundaries
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shabe and size of the urbanized area. Little factual data is ayai]abie in a
usable form that will allow such a map to be drawn on a quanfitative basis. It
is the opinibn of the authors that the maps are fairly.consistent from one city
to the next and any error made‘{n establishing the boundaries is present to the
same degree for all areas. Tabfe 9 does not include:any measure of thé E1 Paso
Urban Area because of the presence of more than 750,000 persons across the U.S.-
Mexiqo border in Ciudad Juarez. While that is part of the overalf urban area,
its development patterns and travel patterns are considerably different.than
those of U.S. cities. The urban boundary shown for E1 Paso is, therefbré, used
to calculate roadway capacity and travel as well és the other factors, but not

ratios pertaining to square miles of urban area.

Data Comparison

A wider range of data have been collected pertaining to mobility in the dif-
ferent urban areas. These data are presented in Tables 10 through 17. Most of
the data-presentéd_are derived using city and/or county data to estimaté data
for the urban area as defined in this study. v

Some of these-data are used subsequently in cdmparing the mobi]ify‘levels.
Other data are presented for informational purposes. In feviewing ang:compé}ing
these daté, the reader is again cautioned that the measures such as s{ze of urban

area and some travel data relating to the non State-maintained roadway system

are not necessarily highly accurate.

Comparison of Mobility Indicators

In the previous section of this report, a series of quantitative indicators
were deye]oped.  Once conditions in an urban area approach .these indicators,
‘reason exists to believe that serious congestion problems will exist in the near

future. ’ !

1
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Table 10: Freeway Capacity and Travel in Major Urban Areas

Houston Dallas Bl Pase - Ft. Worth ‘ San Antonio
Daily Daily Daily : Oaily | Daily
Lane VMT Lane ° VMT Lane VMY Lane VHT Lane VMT
“ Year | Miles (1000) Miles (1000) | Miles (1000) Miles (1000) | Miles (1000)
1980 | 1,256 '} 18,404 1,486 15,013 297 2,155 856 -} 7,535 748 7,116
1979 | 1,265 17,952 1,465 14,618 276 1,976 827 7,143 736 6,681
1978 | 1,182 16,405 1;448 13,6967 276 1,788 793 6,658 684 5,880
1977 11,176 15,648 1,430 12,840 262 1,664 753 6,101 677 5,475'
1976 | 1,212 14,407 1,395 11,553 260 1,544 731 5,670 671 5,078
1975 1 1,143 13,192 1,351 10,446 260 1,416 719 5,273 662 4,756

Source: References 2,10,11,12,I3,14,15;16

Table 11: Principal Arterial Capacity and [ravel in Major Urban Areas

Housten Dallas El Paso Ft. Worth San ;ntonio
Daily _ Daily Daily Daily § Daily
Lane VNT Lane VHT Lane CVMT Lane VMT Lane VMT |

Year .| Miles (1000)_ Miles {1000) | Miles (1000) Miles (1000) | Miles (1000)
1980 | 1,655 8,566 1,475 5,729 1 717 2,610 - 746 ‘3,253 869 ; 3,792
1979 | 1,586 | 7,691 : 1,434 5,402 7117 | 2,409 741 3,149 842 ! 3,522
1978 1,518 7,228. - 1,395 5,079 /10 2,300 124 3,002 807 3,269
1977 | 1,449 | 6,924 1,374 | 4,839 -] 696 2,172 710 2,872 767 3,005
1976 | 1,381 6,346 1,348 4,492 " 684 | 2,070 - 691 2,727 759 2;896
1975 § 1,312 5,874 1,318 4,149 674 } 1,945 665 2,562 '} 74l 2,750

Source: References 2,10,11,12,13,14,15,16
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Table 12: Daily VMT Per Lane on freeways and Principal Arterials in Major Urban Areas

Houston Dallas £l Paso Ft. Worth San Antonio
_ Prin. Prin. Prin. Prin, Prin.

Year | Freeway Art. Freeway Art. Freeway Art. Freeway Art. Freeway Art.
1980 } 14,653 5,176 10,103 3,884 7,526 3,640 8,802 4,360 9,514 4,364
1979 | 14,191 4,849 9,978 3,767 7,160 3,360 8,637 4,249 9,078 4,183
1978 | 13,879 4,762 9,459 3,641 | 6,4/8 3,739 8,396 | 4,147 | 8,596 4,051
1977.f 13,306 4,7/8 8,979 3,922 6,351 3,121 8,102 4,045 8,087 3,918
1976 | 11,887 | 4,595 8,202 | 3,332 | 5,938 3,026 | 7,756 3,947 | 7,568 3,816
1975 1 11,542 4,477 ° 7,732 3,148 5,446 2,886 7,334 3,853 7,184 3,711

i

Source:‘ RgFerenceS‘2,10,11,12,13,14,15,16

Table 13: Freeway and Principal Arterial VMI Per'Square Mile of Urban Area

Houston Dallas El Paso* F£. Worth San Antonio

Prin. _ Prin. Prin. ' Prin, “Prin.
Year | Freeway | Art. Freeway | Art. Freeway Arﬁ. Freeway { - Art. { Freeway Art.
1980 13,630. 6,350 | 12,010 4,583 9,914 | 4,280 | 10,542 75,618'
1979 | 13,810 5,920 ) 12;081‘- 4,464 9,718 4,284 '} 10,278 5,418
1978 }3;120 5,780 | 11,656 4,323 9,377 4,288 9,408% 4,230
1977 | 13,404 5,770 | 11,263 4,244 8,907 4,193 | 9,125 5,008
1976 | 12,530 5,520 | 10,455 4,065 8,591 4,132 § 8,755 4,993
1975 | 11,990 5,340 9,717 3,860 8,304 4,035 | 8,493 4,911

*Not estimated due to discrepancies caused by the presence of Ciudad Juarez

Source:

References 2,10,12,13,14,15,16
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Table 14: Freeway and Principal Arterial Lane-Miles Per Square Mile of Urban Area

E - : Houston -Uallas Fl Paso* Ft. Werth Sah Antonio
‘ Prin, - Prin. 'Prin; Prin. Prin,
Year | Freeway Art. | Freeway - Art. | Freeway - Art. freeway Art. Frcew?y Art.
1980 0.93 1.23 1.19 1.18 1.13 0.98 1.11 1.29
1979 0.97 1.22 1.21 1.19 1.13 1.01 1.13 1.30
19?8 0.95 1.21 1.23 1.19 1.12 1.02 1.05 1.29
1977 0.98 1.21 1.25 1.21 1.10 1.04 1.13 1.28
1976 1.05 1.20 1.26 1,22 1.11 1.05 1.16 1.31
1975 | 106 | 109 | 1.26 | 1.23 103 | 1os | 118 | 1.32

*Not estimated due to discrepancies caused by the presence of Ciudad Juarez

Source: References 2,10,12,13,14,15,16
Table 15: Daily Freeway Travel Per Capita in Major Urban Areas

Houston Dallas Fl Paso Ft. Worth S?n Antonio

Frgewéy Freeway Freeway Freeway Freeway

Pop VMT Per Pop. VMT Per Pop. VMT Per Pop. VYMT Per Pop. VMT Per

Year | (1000) | Capita (1000) CapiFa 4({000) Capita (1000) { Capita (1090) Capita’
-1980 2,209 8.3 1,642 9.1 428 .5.0 924 :>8.2 913 7.8
1979 | 2,159 8.3 | 1,50 9.2 41 6.7 893 8.0 893 7.5
1978 1,998 8.2 1,572 8.7 AOS bt - 855 7.7 873 6.7

!

1977 V 1,958 8.0 1,542 -.873 393 4.2 836 7.3. 8%5 6.4
1976 | 1,865 7.7 | 1,508 7.6 382 4.0 810 7.0 837 6.1
1975 | 1,788 7.4 | 1,815 .9 373 3.8 753 7.0 817 | 5.8

Source: References 2,3,10,11,12,13,14,15,16,18,19,20
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Table 16: Total Daily Travel Per Capita in Major Urban Areas

~ Houston Dallas - Eeraso Ft. Worth San Antonio N

Total Total Total >lotal Total Total Total Total Tot%l Total

VMT VMT Per VMT VMT Per VMT VKT Per VMT VMT Per VMT VMT Per

Year (1000) | Capita {1000} | Capita {1000) | Capita (1000) fcCapita (1000) lcapita
1980 44,412 20.1 34,258 20.9 6,497 15.é 18,381 19.9 ‘ 18,117 19.8
1979 .1 42,110 19.5 33,211 20.8 6,114 14.6 17,771 19.9 17,136 >19.2
1978 38,957 19.5 31,559 20.1 5,741 14.2 16,868 19.5 '15,557 17.8
1977 37,196 19.0 30,088 19.5 5,395 13.7 15,550 ‘ 18.6 14,606 | 17.1.
1976 3,136 | 18.3 | 27,794 | 18.2 5,070 | 13.3 '14,418 17.8 13,867 | 16.6
1975 31,462 17.6° 25,788 17.0 4,757 12.8 . 12,876 17.1 13,186 16.1

Source: References 2,3,10,11,12,13,14,15,16,17,18,19,20

Table 17: Daily Freeway Travel Per Registered Vehicle in Major Urban Areas
Houston Dallas. El Paso Ft. Worth %.San'Antonio.
Reg. Freeway Reg. Freeway Reg. Freeway Reg. Freeway ' Reg. Freeway
Veh. VMT Per Veh. VMT Per Veh. VMT Per Veh. VMT Per Veh, VMT Per
Year {1000) Vehicle | (1000) Vehicle (1000) Vehicle ] (1000) Vehicle (1000) | Vvehicle
1980 | 1,700 10.8 1,340 11.2 264 8.2 780 9.7 | 682 10.4
1979 1,655 10.8 1,292 11.3 257 1.7 761 9.4 640 -10.4
1978 1,533 lQ.7 1,253 10.9 250 1.2 739 9.0 - 603 - 9.8
1977 | 1,492 10,5 | 1,211 10.6 242 6.9 701 8.7 569 9.6
1976 1,394 10.3 1,169 9.9 232 6.7 655 8.7 537 9.5
1975 | 1,284 10.3 1,131 9.2 219 6.5 617 8.5 513 9.3
“Source: ReFerenées_2,10,11,12,13,16,15,16,21
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Traffic Per Lane

Figures 14 and 15 show trends in daily travel per Tlane for both»freeways and

arterial streets. The congestion standards developed previously in this report

are ‘also shown in those figures.
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Figure 14: Daily Travel Per Lane-Mile of Freeway

The freeway data, in terms of both VMT»and“lane—mi]es, are some of the more
reliable data used in this study. As shown in F1gure 14, Houston cro sed the

suggested congest1on standard in about 1976 thrapolat1on of the h1stor1cal

trend data indicates that both Da]las and San Antonio can be expected to meet
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Figure 15: Daily Travel Per Lane-Mile of Principal Arterial

the congestion sténdards'in the mid-1980's. While Fort Worth and E1:Paso have
lower VMT per lane values, that ratio for both cities continues tO'incréase.

The arteria]vdata are shown in Figure 15. The relative rankfng$ of Forf
Worth, San Antonio, and Dallas are different than those shown in theffreeway
rankings. However, VMT per lane is increasing in all cities, with Fort North and
‘San Antonio approaching the standard.

Combining the freeway and arterial data prov1des, perhaps, the best indi-
~ cator of relative mobility. " That analysis is presented in the final part of

this section.
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Percentage of Congested Freeway

Figure 16 shows the percentage of freeway lane-miles with daily traffic

volumes in excess of 15,000. These data are shown on a-county, rather than an

urban area, basis.
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Figure 16: Percent of Freeway Lane-Miles with ADT Greater than TS;OOO '

Harris County (Houston)_exteeded'the 30 perceht~stahdérd in the hid-1970's
and has been incfeasing fapid]y.-‘ln-19804 the percentage of freeway 1ané-mi]es _
in ‘Harris County eXceeding-IS,OOOVADT was twice as great as any~otherjcounty.

of paﬁticu]ar impbrtancerin ﬁhis anainis is that the area coveréd ié the

'cdunty and not the urban boundary. Some allowance must be made for'tﬁis
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difference, especially in the Dallas area. - The 1980 Dallas urban area is almost
half égain as large as is Dallas County, resulting in the percentage of congested
freeway being someﬁhat high. The percent of freéway 1ahe-miles 6perating above
15,000 would, therefore, be somewhat lower if calculated on an urban area basis.
In the other four counties.the opposite is true becausg the defined ufban areé is
less than the county.area; ’ ‘

While Houston surpassedrthe suggésted standard in the 1970%s, both Dallas
and San Antonio will exceed this standard in the 1980's. This percentage con-

tinues to increase in both Fort Worth and E1 Paso.

K Factor 4

| Figure 17 is derived from data collected by the State Department of Hfghways
and Public Transportation at the Aufomatic Traffic;Recorder (ATR)'statioﬁs (3).
As has been discussed previous]y, the abrupt changes in these vé]ues are the ke-
su}t of new ATR's being put into opebation at relativeiy low volume sections of
roadway . . 7 ‘

It is apparent from Figure 17 that, using the available data, good estimates
of relative congestion cannot be derived from the K factor values. The absoiute
number of stations as well as the change in the tota] number of cduntgrs, com-
bined with the impacts of where the counters are located relative to %ntense
traffic demand, adversely affects the usefulness of this measure. Nevertheless,
the trend data in‘Figuré 17 confirm the fact that congestibn is COntfhuing to

intensify.

Peak-Hour Travel Distance

Another, although possibly least accessible, method of determining congestion

is delay time, in vehicle-minutes, per‘freeway. Travel time and speed studies

[P N
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AFigure 17: Peak-Hour Factors at SDHPT Permanent TrafficVCOUnt Stations

.- . are necessaky to obtain the data used in this type of analysis. Theiassemb1y of

those data requires many hours of data.collection and planning and is not carried

“out in all majof grban areasjon”a regular basis. Figure 18 displays the relevant
data for those areas in which two. or more recent'tkave]_time studies%have been
conducted. Appendix'B presents ah exémp]g of the caTcu]afidnS'used_fo derive
Figure 18. Appendixrc give§ the quantitative.values for each freeway'examihed in
Houston, Dé]]as aﬁd Fort Worth. -Thé-rises jn congéstion in Dallas apd Fort Worth,

based on Figure 18, have not been as rapid as the increases in Houston.
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Figure 18: Delay per Freeway P.li. Peak Period.

Figures 19 and 20 show the square miles of urban area that can be reached

from the downtown in 30 minutes. Again, the data are limited. The figures do

emphasize the increases in congestion for Houston and show the trend toward

more congestion in Dallas and Fort worth.'
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Figure 19: Area Within 30 Minutes of CBD During Peak-Hour |
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-~ Figure 20: Area Within 30 Minute§ of CBD During Off-Peak Periods
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CONCLUSIONS

A1l of the hﬁjor urban areas in Texas are facihg 1ncreasing traffié conges-
tion problems. In spite of the relative mobility'rankings for the various cities,
all of the urban areas experience}significant traffic problems at specific 10¢a~
tions. | | |

~ In comparing the different urbah areas, the measures of traffic per lane
mile appear to be most usefu]. Since the-freeﬁays typically carry about fwice
as much VMT per mile as do the arterials, the freeway values were.given twice the
weighting of the artéria]s. A1l the values were_then normalized with the standard cdn-
gestion measure being set equal té 1.0.
| The results of the analyses are shown in Figure 21. That figure shows that
Houston is already (in 1980) 13 percent above the congestion/mobility standard
developed in this‘report.' Conggstibn in San Antonio and Dallas was approximately
80 percent of the standard, while Fort Worth was 72 pertent and E1 Paso 61 per-

cent of the standard.
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Figure 21;. Relative Congestion Levels of the Five Study Afegs, 1259 vata
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Figure 22 shows a further comparative analysis of the 1980 data. The his-
torical growth rate in VMT per lane and percent of freeway lane-miles with an ADT
in excess-of 15,000 were used to assess how far "behind" Houston the different - *
cities are as well as how far "behind" the congestion/mobility standaﬁd the Various
cities are. The bars in that figure indicate the number of years eacﬁ area has
until it equals the mobility/congestion standard. In assessing the number of years
until the standard is reached, it wou]d bé noted that'the analyses reflect 1980

data; all of the cities should already be 2 years closer to that standard.

15 - Years “Behind” Houston 14

Years “Behind” 4o
Standards

10+

Years

San Antonio
Fort Worth

Dallas
El Paso.

Figure 22: Time Until Standard and Houston Congestion Levels are Attained,
1960 Data . _
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A1l of the major urban areas are confronted with significant'traffic problems,
This document provides an indication of the relative criticality of the problem in

the different cities.
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4520640 «818 1,813
L . 44353 11,781
62374
22137 22836
59489 FYY YR 4 20104
3,594 2e4¢9 3,009
703 2e505 3,356
27,538
c65263
85,652 14,5(9 24rcal
- 1.0¢6 1,415
1,328 R YY)
$5.389 1650C4
1,943 o 84b 2,097
45407 ) o -
31s54%0 - 20387 4oE48
3,068 8s688
10316
¢l &rSL?
159,%.C 1veds2 $3,9¢9
22,37¢ 6345 29,053
2465116 34,349 “3eur 567

636

&

I COO’ER&!IBI WITh THE UeSe CEPARTMLAT OF 1BANSPORTATION

NON FA
NILES

1.283
‘" <819
14014

16362

2,073
100672

14383

1:612
0363

0562

«193

1005 .

o038
54176

s

576

shol

14803

40219

40125

893

P

¢ <

DATA DATE DECEAMBER 31» 2930

" RUN DATE

FEBe 9» 1902

PROGRAM ND 320262
. _6A 0F 20

_PAGE ___

NON FA

VERICLE
MILES

1,40¢
338
3,267
79190,

. 8259

23,13¢C

L 2014
25658
194

122

87
2,574

Y
85478

1,120
17¢

348

2,726

20368

1,918
$,730

‘MILES AND AVER&GE  DAILY VEHWICLE_NILES OF RGADS IN CIVIES IN EACH FIGHWAY SYSTER BY NIGHHAY DISYRICTS_QND CUUNTIES __ . _

TOTAL
KILES

5.28%
260287
254788
874616
350059

0732
110434

94864

2024061

Se118
56736
5¢220
20500
S5e6U%
4e466
3ec42
4e004
84660
44,4950

1,552
1¢328
Se94>
4e012
1.086
Te 86}
34229
cel09
20234
2354502
134829
V6943

L —

TOTAL
VEWICLE
NILES

72749
462,659
166,26
641,695 .
7530450

4,805

33,080
19,897
22109, 784

165655
14,555
92032
3,03
Ts7c0
75085
@rl4b
41,8717
2€533¢
130,434

25533
1,C6
1eslE0
1C,€30
4,4L7
5623C4
8,646
3,00¢
2217
2%3,89y
535343
43129353




: FORM TT=CITY ' "¢ STATE DEPARTHENT OF FIGFNAYS ANG PUBLIC TRANSPORIATIGN

*.DATA DATE DECEHGER 31: ‘39580

TRANSPORTATION PLANNING LIVISION S RUN BATE - FEBe 95 1982
IN COUPERATION WITH ThE VeSe DEFARTHERT OF IEANS?DRTATION ‘PRGGRAM NO 120262
e _FELERAL HISHeAY ADAMINISTRATION “______~___C?AGE (R

.68 OF 30
‘NOADWAY DATA Ta3LES o

i

e dm i  am n rm—  — —————— -

" RAP

STATE HIGHWAYS

__MILES AND AVERAGE DAILY_VEMICLE MILES OF KGADS IN CITIES IN EACH HIGHWAY SYSTEM BY HIGHWAY GISTRICTS_AND COUNTIES .

255102629

FAU FAS NON FA TCTAL -
Fap VEHICLE Fau VEhICLE FAS VEHICLE NON FA VEKICLE TOTAL VEHICLE
cnuutv __MILES . = MILES _  MILES RILES MILES MILES MWILES . MILES MILES NILES )
DISTRICT 12 : : ]
AUSTIN T 6eR4l 47,433 y belil 102724 o o o 12,962 58,157
BRAZORIA 394,484 399,766 17.%88 2272419 11e40a 129,379 *209 1,993 680682 -...758455¢.. . .
FORT BEND 22,969 393,877 3ouvb 19,293 2.8¢2 w865 . 284779 417,935
CGALVESTON 32,129 349,193 31.168 276,842 ' 34373 220 64,672 62t 256 .
"HAKR IS i T R34 70T T 5506525038 T TUed8z 15,498,773 24017 FETE T 50747 ~ 20&,537 161e733 7,382,509
MATAGORDA T 44678 465283 2817 34,0877 24028 9sT43 o 94520 9¢»905
MONT GOMERY ~ 12570 163,303~ 946315 123,052 o992 4,828 __3e927 . 2,247 _ . 25,104 293,420 L
WALLER T - 94393 69,161 . 94393 " 895161
TOTAL 2024370 7,051,865 1344478 2,180,155 34,751 2729253 9258 212,597 380646865 9,717,304,
DISTRICT 33 _ : . '
CALHCUN 54045 | 43,455 54629 32,675 1537 4318 o . 12,611 85,64y
COLGRADD T T 2eM%3 T 19503 o 3094L e9r465 o902 2,563 64885 = 51,469 -
PEWLTT — 4ebk02 35,337 34491 14,248 3,852 Ilr433 116445 t1,%4u |
FAYETTE 7s.1Ca 44,719 60988 13,943 «769 1,¢27 1144852 €Js254
GONZALES . 66222 355426 4,167 14,5559 24603 4530 e . 124992 Y4r8i4
JACKSIN 77 T 14377 Lart5C 36264 24342 34384 31sb34 0963 2s238 64988 45563
LAVACA 5,233 320261 7. 34374 12,718 24594 5,848 ' 114199 49,827
VICITLRIA . T1Ced84 | 1185036 54275 Yarels 694 9su22 . 164853 218,871
WHARTON — 77 77T 34527 T 25,281 7T 34924 44,771 016 532 94507 TUs56a R
TOTAL 404045 370,140 3Ge404 230,932 254663 - 90,8%C 24625 6s398 1054342 . 9¢,30606 :
DISTPICT 34 i _ "
BASTROP ’ 1€, 69R 67,647 ] 94173 17,576 24012 1,218 17,883 E6s4440 -
BLANCD  4e247 342510 ot 1.572 C20Wk6 36300236 6e919  _ 16,75¢
BURNET ™7 T 7038 T 4bydue - ‘ Te847 . 4byllu
CALDWELL 54732 37,473 1e52C 5,627 825 3,189 Bell? 4¢r58Y
GILLESPIE 4587 33,312 3259 " 23sk4N N 948456 . €25150
BAYS TOUTTTTT k237 27 R 34060 92239 34366 7,33% 805693 775020,
LEE 30347 365351 1,689 L7654 527 . 38,845
LLAND 2373 13,425 . 2691 153227 ) 34666 19,1%¢
NASON TTTTTTTTT 2,765 T 8,435 7 : Ze765 ts135
TRAVIS - 364835 1ylces797 264863 6355C43 liel}0 c1r3aL 16553 12599 794061 1,758,769
WILLTAMSON 2%.310 265, 47¢C 8,291 6ist87 «9t7 22667 30238 21,639 37766 35u 743 N
TOTAL 77 7 777 209:43C 71,683,720 0 440983 738,493 25,314 thruts 7.883 . 24,732 187,610




3 1y . .

FORM TT-CITY

IN COOPERATION WITH THE UesSe OEPARTAENT UF TRANSPQRTATION

i

»

TRANSPCHTATIGN PLANNING DIVISIGN

L 4

STATE DEPARTRENT OF FIGHWAYS AND PUBLIC TRANSPORTATION

T .

DATA DATE DECEMBER 31, 1980
RUN DATE FE8e 95 1982

. PROGRAN NO 120262

PAGE 6C_QGF 10

.. FEDERAL HIGHWAY ADMNINISTPATION _
. ROADWAY DATA TABLES

L ——— e T ——
0

B T LI

PRSP D

FAL FAU :
Fal VEHICLE FAU VERICLE ' VEHICLE _ VEHICLE , VEFICLE
COUNTY _MILES _ MILES _ MILES MILES MILES PILES MILES MILES MILES "MILES
DISTRICT 12 ) . - -
AUSTIN 2,511 43,268 T 2Ce 754 1345164 6544860 12,376 B&es234 1265570
BRAZGRIA R B T T 44967 23,698 99¢936 1,244,500 6480452 429,613 7460388 19674,725
FORT BSEND 1,658 38,667 s 0t I 56,4925 46,5706 309,609 191,490 3664534 838,066
GALVESTON 16,928 4655532 Bewil 38,978 177,628 1,772,641  $Cle423 953,847 10794081  2,726s480
HAKR I3 1034295 1352345954 964550  1r444,510 3904687 2256155875  TE13.044 19,922,917 82G3731 42,3389382
MATAGORDA ™ 1e468 “y 795 11,720 ILrs6) 1é9.702 71,140 1414422 171,64,
MONT GOMERY 4e300 161,912 0292 . 657 414130 «E053 c36ed24 | 111,718 - 277.254 66977,
WALLER 7 T1e64) T T 33,477 B Co ; 2u.898 142,535 ~ 101e5iC T 23,694 1224498 1665219
fOTAL 1304333 13,982,850 160429 1,516,334 8174668 2793265285 102C3.364 2153165575 11G23,632 48,642,600
DISTRICT 13 -7 ) _ )
CALHCUN o o R : 2 {1 2,770 184299 TR YWY 564820  4Ey434 115,119 1%3,549
JCOLIRADD  ~  "7",031 7 10,783 o . 13e562 7656G7 714880 __ 13,534 85,442 FurdS.
DEWITY 0236 91 1649C1 T T€2 15Ce575 46,668 1674476 117,62,
FAYETTE 0534 5,492 ) 17,686 €8,826 744230 125469 854096 82,270
GONZALES e _ 1e204 1,569 19,480 €35756 786383 22,216 _ 97e3a3 55566 |
JACK3ON o 230454 22,737 534681 175607 674135 Wr3le
LAVACA . o ) el96 Ly 144637 S4s747  1G40966 3L,738 11654606 85,5212
CVICTURIA i _ 2285 T 11,360 234842 2729114 335,684 3869129 = 3594526 66236
WHARTUN - TTUTTT Leb4e 2,492 cdebll $92386 1u9.763 70,247 1254776 1652633
TOTAL 14463 168,278 642917 195096 150,054 BEari?l  1u724965 - 6495374 12334019  315513,545
DISTRICY 24 — 77 mrimTomn o e s . - o
- BASTRUP o ST 194435 £65674 68455G 16>742 108,025 165,716
8tancg - 84247 175616 230694 4r5l4 31,941 22533,
CURNET : - T - 134792 €2516G 103300 15,C89 1144792 8iscb9
CALDWELL e34¢ t62 134775 57sc¢1 €9e026 325516 934401 89,212
GILLeSPIE o C 337 285 234263 tby9el 354907 235000 55,233 87s9C 35
BAYS 9,516 229,353 7 10328 4,5%8 27693 3¢€T574% 890954 725430 13348652 449517,
. LEE . ' . 8.556 47,491 2. 120 5,238 - 364266 52,72y
L s ) 50875 20454 S2.030 9,906 56,4285 3zaley
MASUN T T T T - - 499y SYTTL 3 o853 55552 3148382 T LTS
TRAVIS 19¢¢55 1,292,045 204024 234,587 426202 355395508 14100696 3502C,90% 15524798 . 655%56us093
(WILLTAMSON _ ©  -3443% _ -32659¢8 2,069 1247C 684232 732,524 AT3e484 . 161,149 . 241,716 753,673
TOTAL 7777 430327 1,843,866 234094 2415260 3244070 550135290 2104044 35269,041

- -_,_._...._—7_... e

T INYERS1ATE HIGHAAYS nEtnOPOLXIAN uxeuu&vs

— o

LES AND_,

HIGHWAY TOTALS

CITY stgsers

GRAND. TOTAL

24284188

'By282223¢



1 Harris
' 1980 RI2 TLOG -—~ SUMMARY OF

---------------------------- THB COUNTY NUMBER=102  _TYPE_
RE_RURL FUNCT_CL
1 RURAL AREAS -1 INTERSTATE
1 RURAL AREAS 3 PRINCIPAL ARTE
1 RURAL AREAS 5 MAJOR COLLECTO
1 RURAL AREAS 6 MINDR COLLECTO
5 URBANIZED 50,000 & OVER 1 INTERSTATE
S URBANIZED 50,000 % OVER 2 FREEWAY & EXPR
S URBANIZED 50,000 & OVER 3 FRINCIFAL ARTE
5 URBANIZED 50,000 & OVER 4 MINOR ARTERIAL
S URBANIZED 50,000 & OVER 5 MAJOR COLLECTO

- - —— . . - . D WU R AR S W o

THE COUNTY NUWBER=102

URB_RURL FUNCT_CL
1 RURAL AREARS
5 URBANIZED 50,000 & ODVER

THO COUNTY NUMBER=102

URB_RURL. FUNCT _Ci.

INTERSTATE

FREEWAY & EXPRESSUAY
PRINCIPAL ARTERIALS
MINOR ARTERIAL

HAJOR COLLECTOR
HIiNUR CULLELTUOR ~ 7

[ N, B S

THD COUKRTY NUNRER=1

- - - - " - = - W A SR Ge GL = U M e e e e e

URB_RURL  FUNCT_CL  _FREQ_

1854

County -
LANE MILES AND VEHICLE WILES
=COUNTY BY URB_RURL BY FUNCT_CL

- —— - —— - - - n O - -

LANE_MIL

_FREQ_ ROAD_MI VEH AT
17 .. 54,216 12,184 353,539
RIALS- 32 76.410 24,265 295,973
R 158 185,382 80.424 512,442
R 10 5,690 2,845 11,494
301 871.378 130,415 14,936,910
ESSUAY 245 479.947 85.965 6,227,914
RIALS 582 1161.160  323.801 6,702,669
443 970.506 - 343,432 3,781,613
R b6 71.856 30.848 . 164,200
_TYPE_=COUNTY BY DRB_RURL =-====mmm=memmmemomeemom oo mome e
CFREQ_  LANE_MIL  ROAD_WI VEH N1
217 321,698 119,718 1,173,448
1637 1554.847 - 914.451 . 31,813,307

—— ——— > §o - = - " - - - e e . - > w

_TYPE_=COUNTY BY FUNCT_CL

_FREQ_ ~ LANE_HIL ROAD _MI VEH ML . -
318 925.594 142,599 15,290,449
205 479,947 B5.965 4,227,914
14 1237.5790 388,066 6,998,642
443 970.506 343,432 3,781,613
22 257.238 111,272 | h76,642
e 5.670 204N 11,494
02  _TYPE_=BY COUNTY =-===m=e—--oocococweme—omemememnnoom
LANE_NIL ROAD_MI VEH_NI
3876.545 1034,179 32,986,755 °




ANNUAL AVERAGE HOURLY VOLUMES

. _TABLE 1
T BY 0AYS OF WEEX--1980
_ 1 -
STATION — 3I%0
7T LOCATION="US™ 89y 0.6 MI W OF IH 610y S. HCUSTCN ~——~
AOUR™ SUN. MOR. TUE. WED. THR . FRI. SAT.
12-AM 5,155 2,556 24620 2,858 3,109 3,266 5¢023
T Tel-02 T 3,889 Le%49 T 1,602 T 1,654 1,894 1,997 3,588
02-03 3,664 1,236 1,275 12320 11541 1,685 3,192
T 03-04 1,918 821 901 “ 888 975 Ly047 1,762
04-C5 1,237 , $73° 1,017 1,004 1,050 1,078 14397
T05=06 T TTi,106 T 3,168 T T 3,156 T T 3,191 _ 34140 3,107 1,877
. . 06-07 1,820 10,353 10,554 10,801 10,496 10,269 3,654
TOT-08 T T 2,470 T 11,0097 T 12,032 7 T T 124228 T 12,0077 T 11,830 5,375
08-09 3,502 11,673 11,857 S 12,161 11,938 11,843 74292
T 09-10 54385 11,419 11,693 11,897 11,766 11,722 9,237
L 10-11 7,048 11,629 11,846 11,971 - 11,805 12,140 10,707
T =12 T T T 1,960 T 12,479 7 7 12,618 12,855 12,620 13,035 11,874
12-PM 9,448 12,509 124523 12,663 12,497 13,426 o 12,347 o
o1-02 © 9,790 12,€09 12,611 12,769 12,606 13,292 12,046
02-03 9,855 124506 125947 13,239 129957 13,619 11,4844
03-04 9,962 13,672 13,592 13,879 13,511 13,561 11,60€
. 04-C5 9,723 12,864 12,990 12,886 . 12,635 12,468 11,211 )
05-06 T 7T 77 9,790 - 12,002 "7 T 712,174 T 12,161 11,951 11,735 104816
. 06-0T 9,428 11,621 12,044 12,178 _lLy822 11,799 10,754
07-08 T 8,263 T 710,130 10,722 77777 11,038 10,962 11,676 10,066
08-09 7,150 7,540 " 84314 8,621 84704 9,493 By151
T 09~10 6,392 7.C78 74620 7,939 7 8,080 8,509 7,598
10-11 6,025 5,594 6,708 7,130 7,044 7,879 7,275 I
T1=-12 777777 44,207 T T 44526 7T T 44965 S.144 5,389 T T 71,0200 6,665
TaTAL 145,185 203,516 208,441 212,475 210,499 2174456 185,379
PERCENT =~ "7~ e - . T e
3 .. OF asapT 73,5 -.102.0 . ..105.5 107.6 106.6 1101 93.8

ANNUAL "AVERAGE WEEK TOTAU — 1,382,991

AADT ~

197,533




v : s v . X d

el e SR STATION = sl40
T — HIGH 'HCURS FOR'THE YEAR 1980
e AADY - 197,533
_ o PERCENT
TORDTNAT : _ B : : DIRECTIUNAT
HIGH. HOUR o DATE DAY HOUR ) VOLUME DISTRIBUTION
183 1 : L 2-22 FRIOAY : 2- 2PM 15,400 51 7.8
—2ND - 2=22 ) FRIDAY — 1="2PM 15,280 : 51 77
3RD . 2-22 FRIDAY : 12- 1PM 14,940 - 51 __T.6
4TH - 2-22 . .. FRIDAY 3- 4PM 14,830 56 ) 7.5
STH 2-21 WEDNESDAY " 3- 4PM 14,810 55 7.5
TTTTTTTTT OTUGTH T T 328 T T T T T RRIDAY T T 34 4PN T 14,800 56 7.5
TTH 4= 2 ~ WECNESDAY ‘ 3~ 4PM 14,790 . 55 7.5
8TH 4= TUESDAY 3STLPM T T4, TT0 55 75
9TH 5-30 . . FRIDAY 3- 4PM - 144720 . 55 7.5
CTUTUMQTHTTTITITTTTT T 3~ 3 TUUUTTUOMONDAY T T T 3= 4PM L 144670 7 77 T 8§ T.4
. 15TH 1-25 " FRIDAY 3- 4PM 144600 56 Te4
TR UTT20¥H T T T T 33 T MCNDAY . T T 3- 4PM T 7 T 14,560 56 T.4
‘ 25TH : 3-13 -~ THURSDAY 3= 4PM 14,510 55 7.3
. . 30TH 5-15 THUR SDAY 3~ 4PM 144500 55 7.3
35TH T 5= 2¢ FRIDAY. 3- 4PM 14,470 . 56 7.3
TTTTTTTUR0TH T T T e ST T NERDAY T T T T T 3 4PM l4,410 ~ 7T TS T 7.3
e 48 TH 4-29 TUESDAY 3~ 4PM 14,370 , 56 7.3
SOTH ; 93 WEONESOAY — " 3<"4PM "~ 14,350 55 T3
75TH P 2-28 . THURSDAY 3- 4PM : 144260 54 7.2
LAQOTH. L 2T L0~ 7T TR JUES DAY o - 3— 4PM : " 144160 Rl ¥ S =
125TH 3-14 FRIOAY 1- 2PN . 14,070 53 CTel
TUTUTUUU180TH T T Qe T T BRIDAY T T T T 12~ LPM 14,020 ST gy Tl
. 175TH 12~23 . - TUESDAY 2- 3PM 13,980 52 T.1
200TH 12-16 —TUESDAY 3-T4PM TTTTT 13,910 55 7.0




- - AVERAGE DAILY TRAFFIC VOLUMES BY MONTH, DAY OF WEEK_AND_SEASON TABLE 3

FOR_YEAR--1980
__STATION -— S140

. LOCATION- US 59, 0.6 MI W OF IH €10, S. HCUSTCN

_ MONTH ' ‘ = AVERAGE DAY _ AVERAGE WEEKDAY AVERAGE WEEKDAY

Rt - e e e € DA ERAGE WEE

 SEASON v : (SUN THRU SAT)  (MON = THR) _ (MON - FRI) .
— o B T ' PERCENT PERCENT PERCENT
{SUN) (MON) {TUE) (WED) {THR) (FRI) (SAT)  VOLUME _ AADT _ VOLUME  AADT _ VOLUME _ A4DT

 DECEMBER 142,682 201,690 - 206,674 211,284 188,502 206,500 183,377 191,529 97.0 202,037 102.3 202,93C 102.7__
JANUARY " 7132,925 7 198,027 185,014 205,610 203,010 213,227 185,315 189,018  95.7 197,915 100.2 200,977 10L.7
FEBRUARY 147,265 205,415 210,850 213,620 212,682 221,642 183,537 199,287 100.9 210,641 106.€ 212,841 107.7

{WINTER) {140,957)(201,711)(200,846}(210,171)(201,398)(213,790){184,076)(1193,278)( 97.8)12C3,5311(103.0)(205,583)(104.1)

MARCH™ 149,602 206,268 28,175 211,520 209,462 226,360 191,306 200,813 101.7 209,606 106.1 212,957 107.8

APRIL 142,492 212,705 2154854 2164324 221,297 217,477 184,447 201,513 102.0 216,545 109.6 216,731 109.7 o
MAY . 149,112  195,25C 214,225 216,180 214,322 226,31¢ 190,992 200,913 101.7 209,994 106.27 214,258 108.0

{SPRING) (147,069)(205,7411(212,751)(214,675)1215,027)(223,384)(188,915)1201,0807(101.8)(212,048)(107.3)(214,315)(108.5}

JUNE 149,486 205,134 211,472 209,602 214,072 220,210 188,655 199,804 10l.1 210,070 106.3 212,098 107.4

JUuLy 146,107 202,10777210,13077212,902 7218,420 201,442 179,557 195,866 99,27 210,889 106.8 2C9,000" 105.8

AUGUST 142,240 2C8,012 211,322 214,092 215,930 220,166 174,874 198,090 100.3 212,339 107.5 213,904 108.3
(SUMMER) (145,944)(205,084)(210,975) (212,199)1(216,141)(213,939)(181,162)(197,920)(100.2)(211,099)(106.9)(211,667)(107.2)

SEPTEMBER 142,507 192,562 210,358 213,440 214,825 216,955 187,310 196,851  99.7 207,796 105.2 209,628 106.1
OCTOBER 150,182 205,180 212,575 213,020 215,124 223,556 187,792 201,061 101.8 211,474 107.1 213,891 108.3
" NOVEMBER 1467096 208,335 2C8,340 "213,0627 71963302 ~210,795 T186,590 195,645 99.0 206,509 104.5 207,366 10%.0
‘ (FALL)  1146,262)(202,026)(210,424)(213,174)(208,750)(217,102)(187,231)( 197,852)(100.21(208,593)(105.€) (210,295} (106.5)

1€ "y533  100.0 208,818 105.7 210,465 106.5




LOCATION

BRAZORIA
Urdam
Runl
Totat

- CHAMBERS
Urban
Rursl
Totsl

FORT BEND

_ Urban
Rurst
Tot

GALVESTON
Urben
Rural
Total

HARRIS
Ucban
Rursl
Totsl

LIsERTY
Urbon
Rurat
Totat

MONTGOMERY
Urban
L
Total

-~ WALLER
Urban
Rursl
Totsl

.
TOTAL H-GRIS
Urban -
Rural
Totel

Interstste Highways
Miles. ovme
n2 666.269
u2 666.269
27 61.080
7 61,080
01 637,400
37 168.000
28 802,400

1306 13.3%0.931

125 Iseaes
143} 13,745,416
40 138,900
%o 17455
20 913450
i 231.100

R 21,100

7 160231
82 2252484
29 16.419.715

“DVN - Average Daily Vehicle Miles of Travet ‘ ) .
Note - All mileage data are a5 of December 31, 1980. Urban sress are defined as land mside urban-in-fact boundaries with  population dewsity exceeding 1,000 persons per square mile and o total population of 5,000 or mere.

Houston-Galveston Regional Transportation Study
1980 Roadway Mileage and Veh1c1e Travel by Functional C'Iass1f1cat1on

ARTERIALS
Other Fwys. & Expwys. Other Principais
 Miles OVM®  Miles  DVM®
13 w285 289 i
- - 662 $64081
13- wsas 1 1005470
2 10680 42 51501
2 0680 a2 51501
15 . om0 189 weom
20 wsgm s w250
s omam s 508,588
3 6w 4 #53.601
- - 94 81867
3 00 568 335 458
70 SOI306 3677 ESEELTD
- - 3 29978
610 SOI306¢ 3850 8856148
1 215 152 180.764
45 000 27 3430
83 W% 19 21818
- - 16 159,364
T2 52800 - -
1 502800 116 159,364
2 15068 233 1%.380
28 15060 233 196,380
07 5553026 4997 10547339
502 1060378 1566 - 182N
1299 6617398  6%63 12030113

Miles ovme
M5 mm
s 486.020

1300 758.003
22 92.649
22 92.649
%6 251.820
al 221185
3 479,005

11 876,927
96 9rm

156.7 1.074 698

MY 11382904
103 68310
10052 11.451.264
87 35.109
1022 . 4543713

[J1R 489482

100 45662
ns 186,092
"s 831754
45 15.878

[} 15878
12128 12.870.455
LY nas
15586 14592730

Major Cotlectors

Miles oM
1983 559.401
1983 559.401
1003 146515
1003 146516
04 28,93
4 w593
801 us.25
601 145.285
g 935,375
19 935.315
nss (R
uss e
289 502279
069 - s02.219
005 16618
1005 16618

10759 2816102

10789 2816102

COLLECTORS
Minor Collectors

Miles vme
534 95,900
17086 14673
a0 22635
9 36087
9 36,087
590 14832
138 - 12810
1928 67682
924 213542
%8 17502
1190 231,049

%84 2490020
086 5535
%70 283555

017 8ne

139 114467
1340 152,786
141 21863
2154 234436
295 258,299
LA 65.427
831 65,427

974 | 29%476
1.086.4 1092975
2003 6,089,451

Frontage Rosds
Miles ' DVM®

30, 6.000
30 6.000
65.5 6.550
655 6.550
L] 42,000
63 2000
17 44,000
#3 sl
59 9.35%0
a8 66.800
n24 1.392,000
184 13.000

3003 1.405.000

63 12600

§19 12318

642 88975
9.0 900
920 900

3384 1510050
1626 104,175
5010 1614225

LOCALS
Miles

550.1
3582
14053

50
250

W
6513
9989

1931
2024
955

15210
11908
87118

1159
5504
665.3

118
L1954
13332

5111
5111

9.485.5
54348
14.900.1

TOTAL
DvMe Miles
0000 6972
20 1328
164270 20700
Ao s
qam ses
Ny 60
(T8 T ™ §
136808 145727
188100 LIS
0200 73
208300 14688
2390355 101220
163600 16318
2551955 117538
2463 4T
2 992
s 10839
sy
139000 17803
164289 19409
Y Y
8an us4
2846 127582
sns 83608
3406858 - 211130

ovme

1000587
1.850.507
2081080

1.083.283
1051293

1.145.292
142620
2511541

2876920
636 9%
3513 %00

ues 1M
2170.284
46795477

20.780
935281
1.264 061

405678
2411532
2817210

689171
689171

50.422.421
11.163.887
61.586.278
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19697997491 642 4T 4 25 4 IZ.8

1970 108,683  79.3  56.7 38.1 23.2 6.2 ' o ‘
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NCTCOG Major Thoroughfare Link File
1980 Network Information Pertaining to Freeways

NgTwonk STRATIFICATION R __PORT 10N 0F INTENSlV£ STUDY AREA (ISA) ]
| area TYPE | WumMBER OF DALLAS COUNTY _ . TARRANT_COUNTY - _|REST OF 15A}"
_ | LANES  |MILES AVERAGE COUNT cv_ | MILES | _ AVFRAGE COUNT | €V | MILES
8o k-1 037 78148 0.24h | 0.75]|
/08D 4 14.45 86276 | 0.32 | 478 . 76888 0.08
SUBURB 4 42.61 - 37277 0.99 _38?957 46164 | 0.36 11.76
RURAL b 20.31 __ 18701 Jo.23 |32.00] 15222 _1 0.82 36.78
CBD 6 »_-].tl_b8 L 89460 .' 0.52 112 94490 1.0.09 T
0BD 6 23.00 78471 ob’ | 8,37 73439 _ Q.26
SUBURE | 6 .|51.53 51157 _lo.so |57.18:] @ w9030 0.45
RURAL . | "6 1 8.10 . 35944 . 0,39 112.72 : 36923 ~10.36
CBD 8. 0.38 | “113113 0.68 | | '
080 | 8 15.88 116252 ~lo2s | yaa9 | - ek __lo.07
SUBURB _ 8 43.78 69317 _lo.ss 12,01 41607 0.35
' RURAL '8 9.81 | | g5u55: 0.09 "q}id | 29920 ___1o0.08
|- oBD _10 2.43 | 149308 oae L]
4. SUBURB. 1.~ 10 = L0.51 | ;,u,._.,l.f,m.gob. . lo.00
0BD | 121 1. 0.14 | .
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‘Appendix B: P.M. Peak-Period Delay

, This Appendix documents. the analyses used to obtain the travel delay esti-
mates for six major Houston radial freeways. The results of this analysis are
presented in Tables 6 and 7, Figure 5 and Appendix B. Travel time studies con-
ducted by the Houston-Galveston Regional Transportation Study (HGRTS) Office (4)
were utilized as were volume counts from automatic traffic recorders and traffic

maps of the State Department of Highways and Public Transportation (3).

The freeways were divided into two sections, inside'I-Blo and between'I-610
and .the proposed Beltway 8. These are both circumferential facilities; I-610
is located 6 miles radius from the CBD and Be]tway 8 is approx1mate1y 12 miles
radius. , _

The average peak hour at each location was determined to be the 100th
highest hour for the years 1969, 1973 and 1976 and the 75th highest. hour for
1979 (1).  The change in the hour used was necessitated by the changing traffic
conditions, i.e., the decreasing variation in hourly volumes across the day.
Instead of two distinct peaks with a low period between, there now exists a
generally high volume of traffic across the entire day. The directional distri-
bution factor from the Department's count stations was used to obtain the peak
direction hourly volume (column 1)*. Estimates were generated from Department
traffic maps for those segments. of roadway not: hav1ng automatic traffic count
stations (3,7)

- Southwest Freeway (US 59S)—-; Inside 1-610 Year 1979
75th highest hour----14,100
Directional distribution factor----0.51

14,100 X 0.51 = 7191 vehic]es in P.M. peak hour, peak direction

HGRTS travel time maps (7) were used to calculate peak-hour de]ay Measure-
ments of travel time, both peak and off-peak, were taken at the intersection of
each freeway and I- 610 and Beltway 8. The difference in peak-period and off-peak
travel times to these points is considered to be equal to the peak-hour delay
per vehicle (column 2). There was no significant delay outside of Beltway 8
in any of the years examined. Volume was multiplied by the de]ay per vehicle
to obtain peak-hour delay (column 3).

S.W. Fwy. - Inside I-610 1979
Peak-hour travel -time to 1-610 23.0
—Off-peak travel time to I-610 - 11.8
Peak-hour delay per vehicle 11.2 minutes

* Refer to Tables C-1 through C-4 in Appendix C

B-3




Peak-hbur Peak-hour .

.- volume X delay Total peak-hour delay

7191 vehicles X 11.2 minutes

80,539 vehicle-minutes of delay

The evening peak-period in Houston typically lasts three hours with conges-
tion during the peak hour equal to that of the total remaining portion of the
peak-period. Peak-hour delay was therefore assumed to be one-half of the total
peak-period delay for each year (column 4). Peak-period volume was obtained by
comparing peak hourly traffic to peak-period volume for 1968 and 1978 (8) and
assuming a straight line change in the ratio. this factor was used to expand
the peak-hour volume to a peak-period volume (column 6).

S.W. Fwy. - Inside 1-610 1979

Remaining peak-period delay

Peak-hour delay

11.2 minutes

Peak-hour . 1979 ratio of
volume X peak-period to
peak-hour

Peak-period volume

7191 X 2.81
1976 ratio=2.75
1973 ratio=2.68
: 1969 ratio=2.59

20,207 vehicles

Remaining peak-period'volume
13,016 vehicles

Peak-period volume — Peak-hour volume =
20,207 vehicles — 7,191 vehicles =
This number was multiplied by the remaining peak-period delay per vehicle
(column 4) yielding the remaining peak-period delay (column 7). Total peak-
period delay (column 8) was arrived at by the addition of peak-hour and remain- .
" ing peak-period delay. values. Tables 6 and 7 in the text summarizes ithe peak-
period delay estimates by freeway segment for 1969, 1973, 1976 and 1979.

porg

S.W. Fwy. --I-610 1979

Remaining peak-period X Reriaining peak-pariod _ Remaining peak-period
volume . delay per venicle A delay :

13,016 vehicles X - 11.2 minutes 145,780 vehicle;minutes

Peak-hour delay . Remaining peak-period _ Total peak-period delay
) delay -
80,539 veh-mins + 145,780 veh-mins

226?319 vehicle-minutes
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Table C-1: 1969 P.M. Peak-Period De]ay- Houston

Remaining ' Remaining Remaining

Peak Hour Peak Hour = Peak Hour Peak Period Peak Period Peak Period Peak Period Peak Period
' Volume Delay/Veh Delay Delay/Veh - Volume .7 Volume » Delqy g Total Qe]a¥
“reeway Segment (Veh) (Mins) ) (Veh-Mins)!? (Mins)? (Veh) , (veh)?3 (Veh-gwﬂS)*. {Veh-Mins)?®
. ; 1 . 2 ‘ 3 4 ' 5. 6 ; 8
Southwest  Ins 610 5,060 7.2 36,432 7.2 ) 13,105 8,045 . 57,328 94,356
US 595 610-Belt 5,800 A " 9,860 1.7 15,022 ©9,222 15,677 25,537
Katy Ins 610 4,597 2.2 : 10,113 . 2.2 11,906 7,309 . 16,080 26,193
SN et 607 o 4. . 26,447 4.2 16,309 + 10,012 (42,030 68,497
North Ins 610 ° 6,329 a1 25,949 T4 ' 16,392 10,063 41,258 67,207
1"45N 610-Belt . 5,683 2.3 13,071 2.3 . 14,719 . 9,036 20,783 33,854
o Eastex - Ins 610 6,045 45 , 27,203 . 4.5 15,655 9,610 43,245 " 70,448
& US S Gi0-gelt 3,840 0.7 - 2,688 0.7 9,946 . 6,106 4.274 6,962
East  “Ins 610 4,080 4.3 17,372 4.3 10,464 6,424 27.623 44,995
T Gl0Belt 4,892 0.1 489 0.1 12,670 . . 7,778 : 778 1,267
Gulf - Ins 610 5,885 - 11.2 65,464 11.2 15,139 19,294 © 104,093 . 169,557
1455 10-Bett 3,660 0.4 1,460 0.4 9,478 5,818 2,327 3,791
* 1Col. 3= Col. 1x Col. 2 - 4Col. 7 = Col. 4 x Col. 6
2Col. 4 = Col. 2 x 0.5 - 5Col. 8 = Col. 7 + Col. 3.
3Col. 6 = Col. 5 - Col. 1 . . : :

Source: Referénces 2,*4, 6, 8




Table C-2: 1973 P.M. Peak-Period Delay - Houston

Peak Hour Peak Hour

Volume Delay/Veh
Freeway Segment (Ven) (Mins)
1 2
Southwest Ins 610 5,4 .
JS 595 % 8.6
" 610-Belt 6,832 : 2.2
Kat Ins 6
Y o ns 610 6,504 2.3
610-Belt 6,102 6.4
North Ins 610 6,624 8.8
1-45N
610-Belt 6,065 3.1
Eastex Ins 610 5,688 1.1
US S9N 610-gert 4,493 2.0
East Ins 610 4,978 2.6
1-10E
610-Belt 3,471 2.1
Gulf Ins 610 5,866 12.0
1455 610-Bert 4,422 0.7
1
2Col. 3= Col. 1 x Col. 2 “Col. 7
3Col. 4 = Col. 2 x 0.5 5Col. 8
Col. 6 = Col. 5 - Col. 1
Source: References 2, 4, 6, 8
IS » - »

Peak Hour

(Veh-!-3ﬁns)1

Delay

46,741
15,030

14,959
39,053

58,291
18,802

6,257
8,986

12,943

7,289

7,392
3,095

Col. 4 x Col. 6

Col.

7 + Col.

3

Remaining
Peak Period
Delay/Veh
(Mins)?2
4

8.6
2.2

12.0

Peak Period
Volume
(veh)
5

14,566
18,310

17,431
. 16,353

17,752
16,255

15,244
12,040

13,341
9,303

15,751
11,852

Remaining
Peak Period
Volume
(veh)?

6

9,131
11,478

10,927
10,251

11,128
10,190

9,556
7,547

8,363
5,832

© 9,885
7,430

Remaining
Peak Period
Delay
(Veh-gins)“

78,527,
25,252

25,132
65,606

97,926
31,589

10,512
15,094

21,744
12,247

118,620
~5,201

Peak Period

Total Delay

(Veh-Mins )3
8

125,268
40,282

40,091
104,659

156,217
50,391

16,769
24,080

34,687
19,536

189,012
8,296




~ iCol. 3

Freeway

Southwest
- US 595

Katy
oo I-10W

North

I-45K-

Eastex
US 59N

Fast
1-10E

Gulf
©1-45S

2Col. 4
~ 3Col. 6

nonou

Segment

Ins 610
610-Belt

Ins 610°
610-Belt

Ins 610
610-Belt

Ins 610"
610-Belt

Ins 610
610-Bg1t

Ins 610
610-Belt

Col. 1 x Col. 2
Col. 2 x 0.5
Col. 5 - Col. 1

Peak Hour

Volume
1

7,124

7,112

6,741
6,139

6,063

5,049

6,326
5,168

5,752
5,210

6,314
5,562

(Veh) -

Table C-3: 1976 P.M. Peak-Period Delay- Houston

Peak Hour
Delay/Veh
(Mins)

2

7.7
3.0

“Col. 7
5Col. 8

Source: References 2, 4, 6, 8

Peak-Hour
Delay
(Veh-Mins)?!,

54,855
21,336

47,187
47,270
31,528
44,431

49,975
19,638

17,256
9,899

75,137
10,012

Col. 4 x Col. 6
Col. 7 + Col. 3

Remaining
Peak Period
Delay/Veh
(Mins )2

P

beak Period
Volume

(Veh)
5

19,591

19,558

18,538
16,882

16,673

13,885

17,397
14,210

15,818

© 14,328

17,364

"15,294

Remaining
Peak Period

Volume

(Veh)?
6 -

12,467
12,446

11,797
10,743

10,610
8,836 .

11,071
9,042

10,066
9,118

11,050
9,732

Remaining

Peak Period

Delay
(Veh-Mins )"
7
95,996
. 37,338

82,580
82,721

55,172
77,756

87,461
34,360

30,198
17,324

131,495
17,518

Peak Period-
Total Delay
(Veh-Mins )3
8 -
150,851
58,674

129,767
129,991

. 86,700
122,187

+137,436
53,998

47,454
- 27,223 .

206,632
27,530



Table C-4: 1979 P.M. Peak-Period Delay - Houston

Remaining Remaining = = Remaining
Peak Hour Peak Hour Peak Hour Peak Period Peak Period Peak Period Peak Period Peak Period
. Volume Delay/Veh Delay Delay/Veh Volume Volume ) Delay _ Total Delay
Freeway Segment (Veh) (Mins) (Veh-Hins)? (Mins)? (Veh) ‘ (Veh)? (Veh-Mins)® (Veh-Mins)>
‘ 1 2 3 4 5 6 - 7 8
Southwest Ins 610 _7,L91 T 11.2 80,539 11.2 20,207 © . 13,016 145,780 226;3i9
US595  610-elt . 7,690 . 6.3 18,447 6.3 21,608 13,918 . 87,683 136,130
Ka?y Ins 610 6,624‘ . 5.5 36,432 ’ 5.5 © 18,613 11,989 65,940 102,372
S0 g1o-geit 5,788 9.0 52,092 9.0 16,263 10,475 94,276 146, 368
Ndrth Ins 610 . 6,192 3.5 21,672 3.5 ‘ 17,398 11,206 ©39,221 60,893
I-45N 610-Belt 5,918 - 13.9 ' 82,260 13.9 ’ 16,628 10,710 148,869 231,129
') ‘ '
63 Eastex Ins 610 6,061 5.4 32,729 5.4 17,031 10,970 59,238 91,967
Us S9N 610-Belt 4,531 6.5 29,452 6.5 12,731 8,200 53,300 82,752
East Ins 610 6,065 1.9 . 11,524 1.9 17,043 . 10,978 20,858 32,382
1-108 610-Belt 5,760 2.6 14,976 2.6 16,186 10,426 © 27,108 42,084
Gulf Ins 610 . 6,430 8.0 51,440 8.0 18,067 - 11,637 93,096 - 144,536
1-455 610-Belt 5,978 1.9 - 711,358 .9 16,798 . 10,820 20,558 31,916
1 : ‘
2Col. 3 = Col. 1 x Col. 2 . *Col. 7 =-Col. 4 x Col. 6
sCel. 4 = Col. 2 x 0.5 ‘ 5Co1. 8 = €ol. 7.+ Col. 3
Col. 6 = :

Col. 5 - Col. 1

Source: References 2, 4, 6, 8




L-]

Freeway

Us 75N

1-35E N

I-30W

I-35E &

I-458

1-30E

lCol. 3
Col. &
Col. 6

Segment

Ins L12
L12-635

Ins ' L12
L12-635

Ins L12
L12-Belt

Ins L12
L12-635

Ins L2
£L12-635

Ins L12
L12-635

Col. 1 x Col. 2
Col. 2 x 0.5
Col. 5 - Col. 1

 Peak

Hour
Volume
(veh)

1
4 447

4,235

5,151
4,597

3,587
3,377

5,832

2,878

2,697
1,593

6,658
3,161

Table C-5:
Peak Hour Peak Hour
Delay/Veh Delay
(Mins) (Veh-Mins)
7 .
20.0° 88,940
1.7 49,550
403 22,149
1.6 7,355
1.7 6,098
0.2 675
0.7 - 4,082
4.6 12,406
1.4 2,230
4.6 30,267
2.0 6,322
“Col. 7 = Col.
Col. 8 = Col.

Source: References 2, 4, 6, 8

Remaining
Peak Peak
‘Period Period
Delay/Veh Volume
(Mins)2 (Veh)3
h 5
10.0 12,086
5.9 11,519
2.2 14,011
0.8 12,504
0.9 - 9,757
0.1 9,185
0.4 15,863
2.3 7,336
0.7 4,333
2.3 18,110
1.0 8,598
4 x bol. 6
7+ Col. 3

1975 P.M. Peak-Period Delay - Dallas

Remaininé
"Peak -
Period

" Volume

(Veh)
6

7,649
7,284

8,860
7,907

6,170
5,808

Remaining

"Peak Pericd

Delay /
(Veh-Mins)™
7
76,480
42,876

19,492
6,326

5,553
581

Peak Period
Total Dela%
{Veh-Mins)

11,651
1,256



8-2

Freeway

US 75N

I-35E N

I-30W

1-35E S

I-458

I-30E

;coi. 3
Col. 4
3601, 6 =

Source:

Segment

Ins L12
£L12-635

Ins L12
L12-635 <

Ins L12
L12-Belt

Ins L12
L12-635

Ins L12
L12-635

Ins L12
L12-635

Col. 1 x Col.

Col. 2 x 0.5

Col. 5 - Col.

1

Peak
Hour
Volunme
(veh)
1

4,400
4,520

5,630

5,215

4,245
3,540

6,505
3,340

3,290
1,905

7,140

-3,735 .

Table C-6:

References 2, 4, 6, 8

o

R

Peak Hour
Delay/Veh
(Mins)

2

12.
14,

4Col.

Col.

1981 P.M. Peak-Period De]ay - Dallas

Remaining
Peak
Peak Hour Period
Delay Delay/Veh
(Veh=Mins) (Mins)

3 A
53,680 6.1
66, 4bk 7.4
15, 764 1.4

6,780 0.7
10,188 1.2
2,478 0.4
20,166 1.6

668 0.1
3,948 0.6

572 0.2
34,986 2.5

2,615 0.4

Col. 4 x Col. 6
Col. 7 x Col. 3

7
8

Peak
Period

"Volume

(Yeh)
5

12,496
12,837

15,989

14,811

12,056
10,054

18,474
9,486

9,344
5,410

20,278
10,607

Remaining
Peak
Period

- Volume

(Veh)?
6

8,096
8,317

10,359
9,596

7,811
6,514

11,969

6,146

- 6,054
3,505

13,138 ..
6,872

Remaining
Peak Period
Delay
(Veh—Mins)4
7
49,386

61,546

14,503
6,717

9,373
2,606

19,150
615

3,632
701

32,845
2,749

Peak Period
Total Dela
(Veh-Mins)
8 .
103,066

127,390

30,267
13,497

19,561
5,084




- 6-0

Freeway

:SH‘IZI
_;—3OW

- I-30t
I-35W N

| I-35W S

Us 287$

Segment

Ins

Ins

Ins

Ins

Ins

Col.
Col.
Col.
Col.
Col.

DT W N e
W~ O W

It

Col.
Col.
Col.
Col.
Col.

Ins

~NE N

820
820

820

820

820

x Col.

x 0.5

- Col.

Peak
Hour

“ Volume

x Col. 6

+ Col.

3

(Veh)
1

2,490

2,990

3,755

2,890
3,620

1,380

‘Pgak Hour Peak Hour
Delay/Veh Delay
(Mins) (Veh-Mins)
"2 : 3
1.6 3,486
8.5 . 25,432
0.9 3,380
0.3 867
2.0 7,240
1.0 1,380

« wwiSource: - References 2, 4, 6, 8

Remaining
Peak
Period
Delay/Veh
(Mins)
4

0.7

4.3

0.5

0.2

1.0

0.5

Pgak
Period
Volume

{Veh)

5

6,773

8,133.

10,214
7,861
9,846

3,754

Table C-7: 1975 P.M. Peak-Period Delay ~ Fort Worth

Remaining
Peak
Period
Volume
(Veh)3

6

41283
5f143
6,459
4,971
6,226

2,374

Remaining
Peak Period
Delay
(Veh-Mins)
7

2,998
22,114
3,229

994

6,226

1,187

Peak Period
Total Dela
(Veh-Mins)

8

6,484
47,546
6,609
1,861

13,466

2,567



oL-3

P

Freeway

SH 121
1-30M
1-30€
I-35H N
I-35K S

~US 2878

Col.
Col.
Col.
Col.
Col.

AR 7S I

W~ O W
]

e S0OUTCR

. Segment

Ins 820

Ins 820

Ins 820

Ins I-20

Ins 820

Ins 820

Col.
Col.
Col.
Col.
Col.

x

x 0.5

~N N
x|

Col.

Col.
Col. 6
+ Col.

Table C-8: 1981 P.M. Peak-Period Delay - Fort Worth

Peak
Hour
Volume
(Veh)
1

2,890

3

3,450
4,125
3,260
3,815

1,880

Peak Hour Peak Hour
Delay/Veh Delay
(Mins) (Veh—Mins)l
2 3 )
1.1 3,176
3.5 . 12,070
1.0 4,125
1.6 5,215
2.5 9,538
0.8 ‘1,505

References 2, 4, 6,.8

Remaining
Peak
Period
Delay/Veh
(Mins)?
4

0.6

1.8

0.5

0.8

1.3

0.4

Peak
Period
Volume

{Veh)
5
8,208
9,798
11,715
9,258

10,835

5,339

Remaining
Peak
Period

- Volume
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