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ABSTRACT 

The major urban areas in Texas have rec~ntly experienced a period of un­

precedented growth. Along with that growth came significant increases in 

traffic congestion with corresponding declines in urban mobility. Maintain­

ing mobli.lty is essential if continued economic growth is to be realized. 

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 exist 

in major Texas cities. 
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SUMMARY 

All 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. 
~ 

Congestion can increase rapidly as evidenced in Houston during the 

1970 IS. In that decade, Hous ton changed from a ci ty wi th a very hi gh 

mobility level to, perhaps, the most congested city in the United State~. 

This occurred since, during a period where travel demand continu~d to in:­

crease rapi dly, the ra,te of growth in new roadway cons tructi on decreased 

si gni fi cantly. 

The rapidity with which mobility can be lost has to be a cause of con­

cern for all the major Texas ci ti es. To mai ntai n mobil ity and conti nue to 

accommodate growth will require a large scale commitment of funds to trans­

portation improvements. While area-wide congestion may not yet be severe in 

all urban areas, signifkant traffic problems do exist at various locations 

wi thi n all of the urban areas. 

The data base for identifying relative congestion levels has significant 

limitations. It appears that the following represent measures that should not 

be allowed to occur in an urban area. Once these measures have been met or 

exceeded, severe congestion is present in the urban area. 

• Daily traffic volume per lane 

- Freeway: 
- Arteri al: 

13,000 
4,500 

• Percentage of freeway system with ADT/lane ~ 15000: 30% 

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

, 
These measures were used to compare and rate the various citi~s. The 

results are summarized in Figures S-l and S-2. ,Figure S-l shows the 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 

exi s ti ng conditi ons and extrapolated growth rates.. Fi gures S-l and S-2 were 

derived using 1980 data; this implies, for example, that in 1982 Dallas is 

probably only 3 more years'away from reaching the congestion standard. 
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Figure S-l: RelativeCongestibn Levels in Major Texas Cities, 1980 

Houston has alre'ady crossed into the serious congestion situation. , In­

deed, th~ Regional Mobility Plan developed in Houston is designed to "bring i
• 

Houston back to a congestion level roughly equivalent to the'stand4rds 'de-
I 

veloped in,this study. If historical trends co'ntinue, Dallas and San Antonio 

will surpass the congestlon standards in the mid 1980's, and congestion will 

continue to increase in'Fort Worth and El Paso. 
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Figure S-2: Number of Years Until the Congestion levels Characterized 
by the Congestion Standard and Houston are Attained in 
Other Major Texas Ci ti es, 1980. . 

All of the maj or urban ci ti es will be confronted wi th s i gni fi cant problems 

du~i n9 the 1980' sin an effo\--t to jus t mai nta,i n -- not necessari ly improve -­

mobi li ty. To mai ntai n that mobil i ty, the rate of new faci 1 i ty cons tructi oni n 

the 1980's will have to be greater than that experienced in the 1970's. 
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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 those mobility levels. This information should be of value 

in identifying and prioritizing roadway needs. 

Key Words: Mobil ity, Congesti on, Transportati on Pl anni ng 

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 nptconsti­
tue a standard, specification, or reg~lation . 

. ,. 
vii ' .... 





• 

TABLE OF CONTENTS 

Abstract. . . . 
Acknowledgements. 
Summary 
Implementation Statement 
Di scl aimer- .. 
Introduction . 
Study Objectives . 
Study Cities. 
The Data Base 

Statewide Data 
Houston Data 
Dallas and Fort -Worth Data. 

E1 Paso Data . . 
San Antonio Data 

Overview 
The Mobility Decline, The Case of Houston 

Overview 
Measures of Urban Mobility and Congestion 

Importance of Arterial Streets 
Measures of Congestion ... . 

Traffic Per Lane .... . 
Percentage of Congested Freeway 
K Factor . . . . . . . . . . . ~ 

Peak-Hour Travel Distance 
Overview of Congestive Travel Measures. 

Relative Congestion and M6btiit; in Texa~ Citie~ . 
The- Urban Freeway Systems ..... .. .. 

Data Comparison ........ . 
Comparison of Mobility Indicators 

Traffi c Per Lane . . . . . . 
Percentage of Congeste-d Freeway 
K Factor . . . . . . . . . 
Peak-Hour Travel Distance 

Conclusions 

ix 

. ' .. 

i i 

. . - iii 
iv 

vii 
vii 

3 

5 

7 

8 

. . .' . . . . . . 

10 

10 

11 

12 

12 

13 

24 
25_ 

25 

26 

27 

28 

29 

30 

30 

33 

33 

36 

36 

41 

43 -

44 
44 
49 

. - . 
. . 



.-.:. 

References . 
Appendix A - Examples of Information Used in Study 
Appendi x 8 - Peak -Peri od Delay.. . . 
Appendix C - Peak-Period Delay, Houston, Dallas, Fort Worth 

x 

53 
A-1 
8-1 

C-1 



INTRODUCTION 

Major urban 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 prese~t in major Texas, cities has been a 

prime reason that these 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 cities may be adversely affected. 

Significant losses in mobility did occur during the 1970's. These losses 

occurred 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 thE! same time 

period in which supply, or roadway capacity, was increasing at a decrE;asing rate. 
; 

The result, quite obviously, was a sig~ificant increase in urban 'congestion 

and loss in mobility. While major Texas cities enjoyed the near ultimate in 

urban mobility in the late 1960's, in a period of only ten years 'one of those 

cities -- Houston -- had become, perhaps, the most congested city in the 'Unite,d 

States; and other major Texas cities are not that Jar behind the congestion levels 

that exist today in Houston.,' 

The dec1ine in mobility carries with it a substantia'l cost resu1~ing from 
! 

congestion. A' recent studY. (1)* performed in Houston estimated that in, 1981 

*Denotes number of reference listed at the end of the,main text. 
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congestion cost Houstonians $1.9 billion. It can certainly be argued that the 

level of congestion that exists in Houston today, and which is continuing 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 congestion that exist in other major Texas cities should not 

,be allowed to reach the levels that currently exist in the Houston area. That, 

too, will 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 Regional Mobility Plan (1) recently developed in Houston 

estimates that over the next 15 years it wi 11 be necessary to expend $16.2 

billion just to "recreate" the level of mobility that existed in 1974. Expendi­

tures of slightly over $1 billion per year will go a long ways toward alleviating 

a problem that is now costing $1.9 billion per year and is getting worse. 

Unless large-scale commitments of funds are made in the major Texas cities, 

,mobility will continue to decline along with the quality of life. Permitting 

this to occur will certainly have an adverse impact on the spectacular economic 

growth that has been taking place in major Texas cities. 
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STUDY OBJECTIVES 

It is evident to most observers that congestion has increased and mobility 

has declined in the major urban areas in Texas. The primary int~nt of this 

study is to provide a quantification of this occurrence. The following repre­

sent the major objectives of the study. 

• Develop quantitative measures that can be used to define "acceptable" 
levels of urban mobility and compare existing conditions in major 
cities to those measures of acceptability. 

• Document the relative levels of mobility that now exist in major Texas 
cities. 
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STUDY CITIES 

This study addresses the larger urban centers in Texas. Travel data are 

analyzed for Houston, Dallas, Fort Worth, San Antonio, and El 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. 

o rfALLAS 

FORT WORTH 

SAN ANTONIO o 

Figure 1: Loca"tion of Study Cities 
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THE DATA BASE 

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

accurate estimates of mobil ity 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 collected 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 pe·rfect. It is felt that the quantitative measures 

used in this study do provide ·a reasonably accurate measure of the overall mobil-

ity in each urban area, however .. 

The measures presented in this report are intended to describe general 

mobility and congestion for an entire urban area. Simply because the measures 

might suggest that area wide congestion may not be critical for a specific city 

does not mean that, at specific locations 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 aisti be noted that, in order to develop travel numbers. that can 

be compared between urban areas, it was. necessary for the research st~ff to 
i 

estimate several numbers. For example, in defining urban area, it was not 

always possible to use jurisdictional limits as the defining boundarips due to 
1 

either lack of data on related travel .measures or non-comparability of informa­

tion (e.g., while counties might initially appear to be a good unit oT measure, 

variations in' county s~ze asw~ll .as pe~cent urbanization significantly reduce 

the attractiveness of the county data fo.r assessing urban area mobility). As a 
, 

result, some data developed in this. study, such as the definition of ~rban area, 
J 
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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 traffic recorder (ATR) stations by the State Department of Highways 

and Public Transportation (SDHPT). The average dai ly traffic (ADT) and peak­

hour factor (phf), as determined from the ATR stations, are published annually 

by SDHPT for many locations on Texas freeways. Other traffic counts consisting 

of volumes only are presented on the Annual Texas Traffic Map prepared bySDHPT 

in Austin. These count data were used in calculating delay time in several 

, major urban areas. 

Several aggregations of roadway mileage are compiled by SDHPT for all the 

study cities. Examples of the way in which the data are presented are included 

in Appendix A. SDHPTls Planning and Research Division (D-10) has recently 

completed traffic modeling schemes for the Houston-Galveston and Dallas-Fort 

Worth areas that present road-miles and vehicle-miles of travel for all func­

tional classes of roadway. The regions are divided into several sectors which 

can be grouped into boundaries for the Houston, Dallas and Fort Wort~ urban 

areas. The relative accuracy of these data are discussed later, but :the point 

must be made that these data are only available for one year. There are no 

similar data from which to develop trends for this particular measure of 

travel and ~apacity. This same problem currently exists in the 'case ot'the 

Hi ghway Performance Monitor; ng Sys tem (HPMS). The Pl anni ng and Research 

Divi'sion (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 
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vehicle-miles by functional classification for all Y'odds in Texas urhan an~dS. 

Fortunate ly, though, in the future 1 t wi 11 be updated every two years and wi 11 

become a more useful planning tool. 

Two groupings-of roadway data are compiled by 0-10 on a yearly basis for 

all Texas counties. The Form TT tables are grouped into city and rural areas 

with only those roads inside incorporated city limits included in the city 

tables. The deficiency with this system is that it:doesnot include the unin-

corporated suburbs, which in many cases may be as important as the cities. These 

tables include only those-miles maintained by SOHPT and are grouped by adminis­

trative classifications (e.g., Federal-Aid Primary, Federal-Aid Urban, etc.) 

rather than the more desirable, at least for this analysis, 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 a.1low the two to be. compared, but the- defined urban boundaries 

are not always the same. Freeway miles other than Interstate and principal arte­

rial mileage are nearly impossible to ascertain from the TT tables because each 

administrative classification may include different types of roadway.: 

Tne RI2-TLOG includes all SOHPT-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 urban area 

population (e.g~, 5,000-10,000, over 50,000 etc.) as well as rural ar;eas. _ The 

biggest hindrance to the effective use of either the TT or RI2-TLOG table is 
. ! 

the fact that these tables do not _include all mileageofa certain roadway type. 

The state-maintained mileage of -freeways and expressways is fairly close to the 

actual total in most-cities, but the percentage drops for other roadway types. 

Thus, knowing only state-maintained mileage doesnlt result in 'ar acc~rate 

refl ection of overall urban mobil ity. 
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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

siderable 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 Office provided estimates of the land area comprising the Houston 

urban area based on a minimum·population density of 1000 persons per square 

mile. The population and registered vehicle values for the urban area were 

.interpolated from population and vehicle data for the City of Houston and Harris 

County. HGRTS Trave 1 and Ti me and Speed ~1aps were ut i 1 i zed, along wi th SDHPT 

traffic counts, to analyze vehicle delay time. 

The Pl anni ng and Research Di vi s ion (D-lO) transportati on p 1 anni ng model 

and the HPMS derived slightly higher numbers for roadway capacity and travel 

than HGRTS. .The di fferent methods of determi ni ng an. urban area boundary con­

tributed to the discrepancy. The RI2-TLOG and TTtab1es were usefuli in con-
~ 

. firming the growth pattern of the HGRTS data, but again the designati"ons of 

urban area were not derived in the same manner. 

Da 11 as and Fort Worth Data 

The main source of transportation data for this study was the North Central 

Texas Council of Governments (NCTCOG) and the Regional Planning Office of SDHPT 

in Arlington. The NCTCOG· Major Thoroughfare Link (MTL) File provides road miles, 

lane miles and vehicle miles of travel by functional classifi~ation for all 

roaqs in the Intensive Study Area (ISA) which includes Dallas County!, Tarrant 

County and parts of the surroundi ng counti es. 
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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 File. The 

file (example in Appendix A) has three groupings of urbanized area (Central 

Business District. Outf'r Buc;inf'ss Oi';trict. Suburbs) plus it rural cateljory. The 

Dallas and Fort Worth urban area boundaries contain portions of the rural desig­

nation in addition to the urban designation. The RI2-TLOG and TT tables we~e 

consulted to check the trends developed 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 assure 

that both the population and area estimates were reasonable. 

Other roadway data and a revi ew of the values de've loped in thi s study for the 

Dallas and Fort Worth areas were supplied by the SDHPT Regional Planning Office 

in Arlington. 

El Paso Data 

The Metropolitan Planning Organization (MPO) and the Planning· Section of the 

Department's District 24 provided transportation data·for the El Paso area in 

addition to that available at ,the state level. The MPO provided data on vehicle 

registration, population and vehicle travel, and also assisted in the determi­

nation of the impact of Cui dad Juarez on travel values in the El Paso area. That 

area has a population of app·roxi~atelY 750,000,· making any numbers derived for 

just the El Paso area suspect .. 

District 24 provided information on roadway. capacity and travel which· were 

used along with the data from the Planning and'Research Division (0-10) in Austin. 

One travel time and speed study (1976-77) . has been conducted for the El Paso area 

by SDHPT. 

11 



San Antonio Data 

The S.an Antoni o-Bexar County Urban Transportati on Study (SABCUTS) Long 

Range Transportation Plan was used in addition to those estimates available 

from SDHPT's 'Planning and Research Division for roadway travel and capacity in 

San Antonio .. The SABCUTS data were used in estimating the urban area 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 volume derived 

from the Texas Traffic Map to estimate the VMT change for each year. 

Population and land area figures from the City of San Antonio Planning 

Department were util i zed in determi ni ng values for the urban area. County 

maps were also used in estimating the extent of the urban area. As in Dallas 

and Fort Worth, the popul ati on density was used as a check for reasonable 

values for these numbers. 

. Overvi ew 

An intent of this section is to point out that, while a variety of data 

sources exist, those sources are not necessarily comparable. To' develop' rea-
. . . 

sonably comparable numbers for use in this study,- it was necessary to make 

numerous assumptions 'anddevelop estimates based on the limited available data. 

The data base leaves much to be desired; the measures on congestion and mobll­

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. 
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THE MOBILITY DECLINE, THE CASE OF HOUSTON 

The decline in mobility in the Houston area is traced for two reasons. 

First, the rapidity with 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 congestion. 

The disparity increases in freewilY lane-miles and increases in freeway travel 

during the 1970's in Houston, referred to in the introduction to this report, is 

quanti fi ed in Fi gure 2. The rate of new freeway cons tructi on in the J.970' 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 lane-miles 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 

million, while from 1970 to 1980 daily 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 

continued increase in travel demand, daily travel per ,lane mile of fr~eway in-
I 
1 

creased at an annual rate of 5.9 percent, from 9600 in 1970 to 17,000iin 1980 
; , 

(2). That 1980 level, the average for the entire freeway system, is equivalent 

to the, accepted measure for level-of-service (LOS) D operation. Although pop­

ulation increased at a significant rate· during the 1960's and 1970's (,2), v~­

hic1e registrations increased at ~lmost,twice the popu1~tiQn rate. In 1980, 

Houst on had 1.27 mi 11 ion regi stered vehi c res and 959 1 ane-mil es of freeway, or 

4 feet of freeway lane per 'registered vehicle. 

Average daily traffic (ADT) per 1 a~e represent's the most readily,avai 1 ab 1 e 

i ndi cator of the condi ti on of freeway operat; on. Permanent count d·ata· at the 

Automatic Traffic ·Recorder Stations (4) in the Houston urban area were evaluated 
I 

13 



-• I: 
o --.= ,,-

20 

18 

.~ 
~ - 12 ". I: • 
~­z­-:IE 

I •• .-_ u 8 
i:i: 
I • .> 
1:>­.-..... 

a 4 ." I: .. 
o 
1950 

-_./ 

.1980 1970 
Year 

/-
/. 

-­,--

1980 

Sourc~: Referen~e 2 

Figure 2: Lane Miles of Freeway and Freeway Vehicle­
Miles of Travel, Houston, 1950-1980 

as a means of ,assessing genera] trends; since there are only a limited number 

of such stations and since they are not necessarily located at the more criti­

cal traffic areas, these counters do not provide a highly accurate meaSure of 

urban congestion. Figure 3 shows trends in the ATR data, broken down by the 

1 ocat ion in the urban area re,l at i ve to Loop I -61 o. The numerous drops in the 

graph are due, in part, to the opening of new ATR stations in relatively less 

travelled freeway sections. The solid line at 15,000 vpd/lane indicates the 

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

1950 

1955 

1960 

1965 

1970 

1975 

1980 

Percent 
Increase 
Per Year 

1960-70 

1970-80 

Annual 
Average 

Population 
( 1000) 

596
2 

69/ 

938
2 

1,084 

1,240 

1,440 

1,604 

2.8 

2.6 

Table 1: City of Houston Growth lrends 

Annual r I'f'I'way Freeway Daily V~I 

Average Iravel in 1 Capaci ty Per Free~ay 
Vehicles VMT Per Day Lane-Mile 
(1000 ) ( 1000) (Lane-Miles) (1000) 

240 201 24 8.4 

375 620 100 6.2 

480 1,044 187 5.6 

625 3,425 456 7.5 

777 7,320 761 9.6 

1,000 11,366 898 12.7 

1,272 16,308 959 17.0 

4.9 19.6 15.1 5.5 

5.1 8.4 2.4 5.9 

lVMT-Vehicle Miles of Travel 

2As of April 

Source: References 7,3' 

Capacity ~1anua1, (~). Since 1970~the ADT at all count stations has increased 
j 

by 3.7 percent per year; outside of 1-610 these counts increased at an annual 

rate of almost 6 percent. 

All of the lines plotted in ~igure j are,in 1980, either in excess of or, 
i 

nearly at 15,000 vpd/lane; this'rep~esents the beginning of LOS 0 operation. 

An entire freeway system operating at an average LOS 0 means th,at mal'\y seg­

ments of that system are o~erating at LOS E or F, an operating l~vel well below 

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

1980 

The data in Figure 2 suggest that the rate of increase in new freeway con­

struction slowed perceptibly in 1970 while demand continued to increase. The 

result was increased travel volumes per lane. Figure 4 shows the percentage 

of the freeway ,1 ane-mi 1 es -j n Houstorl operating at 15,000 vpd or more from 1970 

to 1980. In 1970, only 11 percent of the lane-miles were in this category; in 1975 
i 

28 percent of the lane-miles exceeded that measure, and in 1980 this measu~e 

was exceeded on 45 percent of the' system. Although it is not known what per­

centage of the system exceeding 15,000 vpd/1aneis an "acceptable" n:Jeasure, 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 large-scale defi-

ciencies; however., the 45 percent in 1980 would appear to suggest such defi­

ciencies exist. 

A more comprehensive description of travel trends in Houston and Harris 

County is provided in Tables 2 through 5. While neither the Houston nor the 

Harris County numbers are directly relatable to urban area·values; the numbers 

in th~ tables do reflect'general travel conditi9ns·in the 'area~ 

As would be expe~ted, along with the increases in travel per lane came 
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Table 2: City of Houston Freeway and Expressway Travel Trends 

Travel Per Mile of 
Freeway Total Freeway and Expressway 
Travel Travel 
in VMT in Vf:lT Freeway Freeway . Freeway Freeway Total 

Year Per Day* Per Day' Travel in Route Lane Travel* Travel 
(1000's.) (lOOO' 5) % of Total* Mileage* Mil eage* (lOOO's) (lOOO's) 

1950 201 5;250 3.8 4.0 24.0 50.19 1313.50 
1955 620 7,700 8.1 19.2 100.2 32.29 401.04 . 
1960 1,044 10,200 10.2 31.'6 187.2 33.04 322.79 
1965 3,425 13.750 '24.9 72.5 456.2 47.24 189.66 
1966 3,900 14,400 27.0 81.0 529.0 48.15 177.78 
1967 4,600 15,500 29.7 90.8 591.6 50.66 170.71 
1968 5,338 16,575 32.2 99.1 667.2 53.87 167.73 
1969 6,462 17,700 36.5 109.3 745.8 59.12 161. 94 
1970 7,320 18,800 38.9 . 111.8 760.6 65.47 168.16 
1971 8,081 19,975 40.5 112.6 768.6 71.77 177.40 
1972 9,100 21,400 42.5 114.3 781.6 79.62 187.23 
1973 9,900 23,250 42.6 115.7 795.6 85.57 200.95 
1974 10,161 . 23,800 42.7 121. 9. 854.0 83.36. . 195.24 
1975 11,366 '26,250 43.3 126.5 898.4 89.72 207.51 
1976 12,118 28,275 42.9 126.5 904.9 95.79 223.50 
1977 13,918' )2,747 42.5 135;2 955.5 102.94 242.21 
1978 14,965 35,212 42.5 135.2 955.5 110.69 260.44 

1979 15,269 35,927 42.5 137.1 970.7 111.37 262.05 
1980 16,308 38,372 42.5 135.6 958.7 120.27 282.98 

~-~- ------- L-_________ 

* Includes Expressways 

Source: Reference 2 

Travel Per Lane-Mile of 
Freeway and Exoresswav . 

Freeway Total 
-;-ravel* Travel 

(lOGO's) (1000's) 

8.36 218.75 

6.19 76.85 
5.58 54.49 

7.51 30.14 
I 

7.37 27.22 
7.78 26.20 

8.00 24.84 
8:67 23.73 . 

9.62 24.72 

10.51 25.99 
11.64 27.38 

12.44 29.22 

11.90 27.87 

12.65 29.22 

13.39 31.25 
14.57 34.27 

15.66 36.85 

15.73 37.01 

17.01 40.03 
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Table 3: Harris County Freeway and Expressway Travel Trends 

Travel Per Mile of 
Freeway Total Freeway and Expressway 
Travel Travel 
in VMT in VMT Freeway Freeway Freeway Freeway Total 

Year. Per Day* Per Day Travel in Route Lane Travel* Travel 
(1000' s) (1000's) % of Total* Mileage* Mileage* (lOOO's) (1000' s) 

1950 250 7,600 3.3 8.4 41.6 29.76 904.76 
1955 810, 11 ,000 7.4 37.6 173.8 21.54 292.55 
1960. 1,392 14,500 ·9.6 66.6 331.2 20.90 217.72 
1965 4,300 . 1'9,500 22.1 125.1 706.6 34.37 155.88 
1966 4,850 20,400 23.9 144.0 830.4 33.68 141. 67 
1967 5,675 21,900 25.8 153.8 893.0 36.90 142.39 . 
1968 6,509 23,400 27.8 162.1 960.6 40 .. 15 144.36 
f969 7,835 24,975 31.4 172.3 1047.2 45.47 144.95 
1970 9,115 26,475 36.5 181.4 1102.0 50.25 145.95 
1971 1O;J23 28,000 37.0 185.5 1129.6 55.65 150.94 
1972 11 ,486 . 29,776 38.6 193.1 1163.4 59.70 . 154.76 
1973 1?,348 32,OB9 38.5 194.4 1177.4 63.71 165.58 
1974 12,823 32,476 39.5 202.6 1247.2 63.29 160.29 
1975 14,456 35,203 41.1 207.2 1291.8 69.77 179.90 
1976 . 15,447 37,918 40.7 207.2 1298.3 74.55 183.00 
1977 16,811 40,990 41.0 207.2 1298.3 81.13 197.83 
1978 17,881 43,033 41.5 208.2 1304.3 85.88 206.69 
1979 18,278 44,354 41.2 211.5 1314.7 87.25 211. 71 
1980 18,758 46,795 40.1 210.1 1306.0 89.28 222.73 

* Includes Expressways 

Source: . Reference 2 

Travel Per Lane-Mile of 
Freeway and Expressway 

Freeway Total 
Travel* Travel 

(1000' s) (1000' s) 

6.01 182.69 
4.66 63.29 
4.23 43.78 

6.09 27.60 

5.84 24.57 
6.36 24.52 

6.72 24.16 

7.48 23.85 
8.27 24.03 
9.14 24.79 

·9.87 25.59 
10.49 27.25 

10.28 26.04 I 

11.19 27.25 

11.90 29.21 

12.95 31.57 

13.71 32.99 

13.90 33.74 

14.36 35.83 
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Table 4: City of Houston Mobility Trends 

Annual 

Year Average 
Population 

(1000' s) 

1950 596
' 

1955 692' 
1960 938 1 

1905 1084 
1966 1114 
1967 1144 
196C::S 1174 
1969 1207 
1970 1240 
1971 1268 
1972 1296 
1973 1330 
1974 1377 
1975 1440 
1976 1491 
1977 1517 
1978 1543 

······'1979 1569 

.... 

1980 1604 

* Includes Expressways 
1 As of Apri 1 

Annual Daily 
Average Freeway 

Registered Travel· 
Vehicles per 
(lOOO's) Capi ta* 

240 0.3 
375 0.8 

480 1.1 

625 3.1 
650 3.5 
690 4.0 . 

730 4.5 
753 5.3 

777 5.9 
800 6.4 
850 7.0 
900 7.4 
940 7.4 

1000 7.9 
1075 8.1 
1170 9.2 

1203 9.7 

1234 9.7 

1272 10.2 

Source: References 2, 3, 7 

Population Ratios 
Total Daily Dai ly Total Daily 

Vehicle Freeway Vehicle Per Mile Per Lane Mile 
Travel per Travel per Tra,vel per of Freeway* of Freeway* 

Capita Vehicle* Vehicle (1000's) (lOOO' s) 

8.8 0.8 21.9 149.00 24.83 

10.0 1.7 20.5 39.95 7.66 

10.9 2.2 21.3 29.68 5.01 
12.5 . 5.5 22.0 15.13 2.41 
12.8 6.0 22.2 13.93 2.13 

.13.4 6.7 22.5 12.78 1.96 
14.0 7.3 22.7 11. 91 1.77 

14.6 8.6 23.5 11.08 1.62 

15.2 9.4 24.2 11.09 1.63 

15.8 10.1 25.0 11.26 1.65 

16.5 10.7 25.2 11.55 1.69 

17 .5 11.0 25.8 11.80 1.72 

17.3 10.8· 25.3 11.69 1.67 

18.2 11.4 26.3 11.99 1.69 

19.0 11.3 26.3 11.79 1.65 

21.6 11.9 28.0 11.22 1.59 

22.8 12.4 29.3 11.41 1.61 

22.9 12.4 29.1 11.44 1.02 

23.9 12.8 30.2 11..83 1.67 

Vehicle Ratios 

Per Mile Per Lane Mil e 
of Freeway* of Freeway* 

(1000' s) (lOOO's) 

60.00 10.00 

19.63 3.74 

15.19 2.56 

8.62 1.37 

8.03 1.23 

7.60 1.17 
7.37 1.09 

6.89 1.01 

6.95 1.02 

7.64 1.12 

8.05 1.18 

8.47 1.23 

8.37 1.19 

8.62 1. 21 

8.50 1.19 

8.65 1.22 

8.90 1.26 

9.00 1.27 

9.38 1.33 
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Annual 
Average 

Year . Population 
. (1000' s) 

1950 8071 

1955 . 1025 : 
., " .', .19EiO 1243 1 

'1965 1465 
i9ti6 1520 

19b7 1'580 
19613 1640 
1969 . 1700 
1970 l7.5!" 
1971 1812. 
1972 1867 
1973 1936 
1974 2016 
1975 2091 
1976 2157 
1977 2221 
1978 2289 
1979 2359. 
1980 2427 

* Includes' EXPt:'essw"ay.s 
1 As of April 1 

Annual 
Average 

Registered 
Vehicles 
(1000' s) 

" 

289 
444 

604 
806 
850 

8.98 
953 

1015 

1117t> 
1149 ' 

1234 

1321 

1396 
1479 

1585 
1715 

1785 
1854 
1922 

Table 5: Harris County Mobility Trends 

Deii ly 
Freeway Total Daily Daily Total Daily 
Travel Vehicle Freeway Vehicle 

per Travel per Travel per Travel per 
Capita* Capita Vehicle ... Vehicle 

0.3 9.4 0.9 26.3 
0.8 10.7 1.8 24.8 

1.1 11.7 2.3 24.0 
2.9 13.3 5.3 24.2 . 
3.2 13.4 5.7 24.0 
3.6 13.9 6.3 24.4 

4.0 14.3 6.8 24.6 
4.6 14.7 7.7 24.6 
5.2 15.1 8.5 24.6 
5.7 15.5 9.0 24.4 
6.2 15.9 9.3 24.1 
6.4 16.6 9.3 24.3 
6.4 16.1 9.2 23.3 
6.9 16.8 9.8 23.8 

. 7.2 17.6 9.7 23.9 
7.6 18.5 9.8 23.9 
7.8 18.8 10.0 24.1 
7.8 18.8 9.9 23.9 
7.9 19.3 9.9 24.3 

Source: References 2, 3, 7 

Population Ratios Vehicle Ratios 

Per Mile Per Lane Mi 1 e Per Mile Per Lane Mi 1 e 
of Freeway* of Freeway'" . of'Freeway* of Freeway* 

(1000' s) (1000's) (1000's) (1000' s) 

96.07 19.14 34.40 6.95 

27.26 5.90 11.81 2.55 

18.66 3.75 9.07 1.82 

11.71 2.07 6.44 1.14 

10.56 1.83 5.90 1.02 

10.27 1.77 5.84 1.01 

10.12 1.69 5.88 0.98 

9.87 1.62 5.89 0.97 

9.69 1.59 5.94 0.98 

9.77 1.60 6.19 1.02 
I 9.70 1.60 6.41 1.06 

9.99 1.64 6.82 1.12 

9.95 1.62 6.89 1.12 . 
10.09 1.62 7.14 1.14 

10.41 1.66 7.65 1.22 

10.72 1. 71 8.28 1.32 

10.99 1. 75 8.57 1.37 

11.26 1.79 8.85 i.41 

11. 55 1.86 9.15 1.47 



:- '~".- . 

increases in delay time in both the peak and off-peak periods (~). Data from 

six radial freeways (Figure 5) -- North (1-45), Eastex (US 59), East 0-10), 

Gulf (1-45), Southwest (US 59), and Katy (1:-10) --were used to compute the 

delay values shown in Figure 6 and Table 6. 

p~O •• d . __ ~ __________ +-__ 
~.Itway .8 . ""- " 

( ~45 ) 
1. No th Fwy \ 

.~ ~ 
. SH 288 ~ "d' 

~~o. South Fw·y . ~ 
'1'",' 8ft + '.~'"i- . ---

Figure 5: Major Houston Area Roadways 
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Note: The values presented are averages of the six freeways 
studied. The data for each freeway are presented in 
Appendix C. 

Source: References 2,4, 6, 8, Appendices BanG C 

Figure 6: Delay by Segments for Houston Freeways, P.M. Peak P~rio<.i 

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

Year Ins i d.e 1-610 eo 
1-160 Beltway 8 Total 

. (Veh,.Mins) '(Veh-Mins) (Veh-Mins) 

1969 . fir,I'n /],318 IO{, III 

1973 93,674 41,207 134,881 

1976 126,473 69,934 196,407 

1979 109,745 111,730 221,475 

Source: !<efef"ences /,4, fJ ,H, i'l,;,PIJlJi ce'; Ii and L 
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The most dramatic increase in delay appears in the 1-610 to Beltway 8 seg­

ment where delay increased by 380 percent from 1969 to 1979. The decrease in 

delay inside 1-610 after 1975 might be attributed to several factors, including 

data reliability, the completion of certain freeway sections, and the traffic 

metering effect of 1-610. 

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. service as late as 1970. Peak-period delay was not exce·ssive and 

trave 1 speeds were fai r1y hi gh. Freeways, for the mos t part, operated at accept­

able levels of service. By 1978, however, the situation had changed noticeably. 

Data derived for Figure ·4 indicated 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 urban free-
, 

way mileage is used, this number approaches 50 percent. Total delay time on 

six major radial fre~ways had more than doubled in 10 years, severely affecting 

many travel patterns. "Rush hour" had become "peak-period," and drivers at 

almost any daylight hour could encounter congestion. These numbers appear to 

suggest that the "acceptable" level of transportation service in Houst6n ceased 

to exist somewhere in the 1975-1976 time frame. That assumption allows quanti-

tative measures of relative mobility and congestion to be developed and then 

compared for the different urban areas in Texas. Those analyses are presented 

in the 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 used as the source for 

this data, assuming that travel conditions in the Houston area were lacceptab1e" 

in 1970, not lacceptab1e" in 1980, and crossed into the I not-acceptab1e" range 

in the 1975-1976 period (refer to previous section of this report). 

The measures developed in this section describe the general mobility 

1 eve 1 in an urban area; just because the general mobil ity may be acceptable 

does not mean that significant congestion does not occur at specific locations 

within the urban area. It is also intended that the measures developed from 

the Houston data base be generally applicable to other urban 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 centered on the freeway system. However, 

the primary arterial system is also an integral part of the mobility provided 

by the system. As a result, the arterial system is included as part pf the mo­

bility analysis. Estimates of urban area and lane-miles, as obtained from the 

Houston-Galveston Regional Transportation Study (2), are presented in Tables 7 

and 8. 

While this is necessary to better:- define overall urban mob1ility, since 

much of the arterial system is not on the state system, data for the arterials 

are not as reliable as the freeway data. Again, however, ·the .arteria1 street 

values presented in the study do appear to be generally reflective of conditions 

in the urban areas. 
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Table- 7: Urban Houston Area Travel and Capacity Values 

Primary Freeway Primary 
Approx. Primary Freeway Arterial VMT Arterial 

Urban Area Freeway Arterial VMT VMT Per Lane-_ VMT Per 
Y~ar (Sq. Mi.) Lane-Miles Lane-Miles (1000 ) (.1 000 ) Mile L ane-Mi Ie-

LM/M2 LM/M2 VMT/M
2 

VMT/M
2 

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 1,449 15,648 6,924 13,306 4,778 
0.98 1. 21 13,404 5,770 

1976 1,150 1,212 1 ,38-1 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/M
2

2
= lane miles per-square mile 

VMT/M z vehicle-miles of travel per square mile 

Source: Reference 2 

Measures of Congestion 

Numerous measures were evaluated to quantify relative congestion and mobile 

ity levels. Data availability and comparability greatly influenced th?t 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 Tolal Daily Total Daily 
Annual Average Travel Freeway Daily Freeway 
Average Registered in VHT Travel Travel Travel 

Population Vehir.les Per Day per per per 
Yeilr' (1000' :;) ( I 000 ~ '; ) (1000' ';) Capita Capi LJ . Vl'Ilidc 

1980 2,209 1,700 44,412 8.3 20.1 10.8 

1979 2,159 1,669 42,110 8.3 19.5 10.8 

197B 1,998 1,533 38,957 B.2 19.5 10.7 

1977 1,958 1,492 37,196 8.0 19.0 10.5 

1976 l,B65 1,394 34,136 7.7 IB.3 10.3 

1975 1,788 1,291 31,462 7.4 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,?23 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 repres~nts the beginning of LOS D operation. Once traffic has entered that 

range, congestion is becoming critical. As a measure of approaching congestion, 

the 13,000 vpd/1ane value used by-. the Federal Highway Administration in the needs 

estimate (9) would appear ·to represent a more appropriate value; that standard 

also was attained in Houston dur~ng the period where mobility was becoming un-

acceptable (Figure 7). 

The corresponding measure for urban arterial streets would be approximately 

. 4500 vpd/1 ane. This va1~e also occurs in Houston about the mid4970's and is 

in general 'agreement with accepted traffic engineering standards for arterial 

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

Percentage of Congested Freeway 

1980 

The percentage of the freeway system operating under congested conditions 

. (15,000 vpd/lane or more) might b'e 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-miles are 

operating at or above 15,000 vpd, mobility has become significantly iMpaired. 
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K Factor 

As congestion increases, the peak hour begins to spread into a peak period 

and congestion exists for longer periods of time. The result is that the per­

centage of daily traffic that occurs in the peak hour, or K factor, 'declines. 

The decreas i ng K factor va 1 ues. in Fi gure 8 are i ndi ca ti ve of the ri sing off­

peak traffic volumes and the lengthening of the peak period. Both of these 

occurrences are associated with increasing fre.eway congestion. 
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F;gur~ 8: K Factor.Valuesfor the Houston Freeways 
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Using the K factor as a measure is complicated due to data availability; 

K factors are readily available only at a limited number of.locations, and those 

locations mayor may not be where intense congestion occurs. For exa~le, many 

sections of roadway in Houston have K factors in the range of 7 percent, data 

not reflected in Fi gure 8. A count 1 ocati on added in 1975 on 1-610 wi th a hi gh 

K factor value further confuses the trend line. 

From the data i.n Figure 8, it appears that a systellMide freeway peak-hour 

factor of 'apprqximately 9.2 percent defines the limits of acceptable mobility. 

Peak-Hour Travel Distance 

The distance a motorist can travel from do~ntown in the peak hour is an 

additional 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 

area located within 30 minutes of downtown. It appears that approximately 300 

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 ~eak-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. All of the measures developed have limitations due to the 

accuracy and re 1 i a-bi 1 i ty of the data base. 

Many different measures were evaluated as part of this study. Only those that· 
\ 

appeared to be most useful in assessing congestion levels were presented in this 

section. The following, listed in apparent order of reliability and usefulness, 
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represent guidelines that can be used to determine if congestion in an urban 

area is becoming critical. 

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

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

• Systemwi de freeway K ·factor·: 9.2% 

• Land area within 30 minutes of CBO 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 compa'rison, care should be exercised 

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

be based on several of the measures. 
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RELATIVE CONGESTION AND MOBILITY IN TEXAS CITIES 

The initial sections of this report have primarily pertained to the Houston 

area. The mobility decline for that area was traced, and the Houston data were 

used to quantify measures of congestion and mobility for .an urban area. In 

this section, measures of travel and mobility for the larger Texas. cities -­

Houston, Dallas, Fort Worth, San Antonio, and El Paso -- are presented 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 i 

1979 1,300 1,210 735 650 

1978 1,250 . 1,175 Z10 625 

1977 1,200 . 1,140 685 600 
, 

1976 1,150 1,105 660 580 

1975 1,100 1,075 635 560 

These estimates were obtained from a v~riety of sources, i~cluding registra­

tion, population, traffic models and other transportation data. They are not 

- nec~ssarily stat~stically accurate but instead represent a "best guess" as to the .. 
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shape and size of the urbanized area. Little factual data is available in a 

usable form that will allow such a map to be drawn on a quantitative basis. It 

is the opinion of the authors that the maps are fairly .consistent from one city 

to the next and any error made in establishing the boundaries is pres~nt to the 

same degree for all areas. Table 9 does not include any measure of the E1 Paso 

Urban Area because of the presence of more than 750,000 persons across the U.S.­

Mexico border in Ciudad Juarez. While that is part of the overall 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, therefore, used 

to calculate roadway capacity and travel as well as 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 da~a 'presentedare derived using city and/or county data to estimate data 

for the urban area as defined in this study. 

Some of these data are used subsequently in compaiing the mobility levels. 

Other data are presented for; nformat; ona 1 purposes. In revi ewi ng an? compar; ng 

these data~ the reader is again cautioned that the measures such as size of urban 

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

are not necessarily highly accurate. 

Crimparison of Mobility Indicators 

In the previous section of this' report, a series of quantitative indicators 

were developed. Once condition~ inan urban area approach these indicators, 

reason exists to believe that serious congestion problems' will exist in the· near 

future. 
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Table 10: Freeway Capacity and Travel in Major Urban Areas 

Houston Dallas U Paso Ft. Worth San Antonio 

Daily Dai ly Daily Daily Daily 
Lane VMT Lane VMT Lane VMT Lane VMT Lane VMT 

Year Miles (1000 ) Miles (lOOO) Miles (l000) Miles (l000) Miles (l000) 

1980 1,256 . 18,40" 1,',86 15,0]3 ?91 2,155 856 7,535 7',8 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 13,696 276 1,788 793 6,658 684 5,880 

1977 1,176 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 1,143 13,192 1,351 10,446 260 1,416 719 5,273 662 4,756 

Source: References 2,10,11,12,t3,14,15,16 

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

J 
Houston Dallas El Paso Ft. Worth San Antonio 

~ 

Daily Daily Daily Daily 1 
Dail¥ i 

Lane VMf Lane VMf Lane , VHf Lane VMf Lane VMT 
Year Mi les (1000 ) Mi les ( 1000) Miles (l000) Miles (l 000) Miles (l000) 

, 
1980 1,655 8,566 1,475 5,729 717 2,610 746 3,253 869 3,792 

• 1979 1,586 7,6.91 1,434 5,402' 717 2,409 741 3, ~49 842 3,522 

1978 1,518 7,228 1,395 5,079 110 2,300 724 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 },348 4,492 684 2,070 691 2,727 759 2,896 

1975 1,312 5,874 1,318 4,H9 674 1,945 '665 2,562 741 2,750 

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

Houston Dallas El Paso Ft. Worth San Antonio 

Prin. Prin. "'rin. 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 4,767 9,1,59 3,641 6,4/8 3,/39 8,396 I" li, 7 8,596 4,051 

1977 13,306 4,1/8 8,979 3,!1({ 1i,311 ], I tl 0, lUI' 4,045 0,087 3,918 

1976 11,887 4,595 8,282 3,332 5,938 3,026 7,756 3,947 7,568 3,816 

1975 11,542 4,477 7,732 3,148 5,446 2,885 7,334 3,853 7,184 3,711 

Source: References 2,10,11,12,13,14,15,16 

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

Houston Dallas' El Paso* Ft. Worth San Antonio 

Prin. Prin. Prin. Prin. . Prin. 

Year Freeway Art. Freeway Art. Freeway Art. Freeway Art. Freeway Art. 

1980 13,630 6,350 12,010 4,583 9,914 4,280 10,542 5,618 

1979 13,810 5,920 12,081 4,464 9,718 4,284 10,278 5,418 
'. 
; 

1978 13,120 5,780 11,656 4,323 9,377 4,288 9,408 ' 4,230 

1977 13,404 5,770 1l,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 

Houston Dallas Fl Paso* Ft. Worth San Antonio 

Prin. Prin. Prin. Prin. Prin. 
Year Freeway Art. Freeway Art. Freeway Arlo Freeway Art. Fr·eewpy 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 

1978 0.95 1. 21 1.23 1.19 1.12 1.02 1.09 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 1.04 1.19 1. 26 1.23 1.13 1.05 1.18 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 
I 

I 
Houston Dallas E 1 Paso Ft. Worth San Antonio 

• 

I 

i , 
Freeway Freeway Freeway Freeway Freeway 

Pop VMT Per Pop. VMT Per Pop. VMT Per Pop. VMT Per Pop. VMT Per 
Year (1000 ) Capita ( 1000) Capita ( 1000) Capita (1000) .Capita (l°PO) Capita 

1980 2,209 8.3 1,642 9.1 428 5.0 924 8.2 913 7.8 

1979 2,159 8.3 1,597 9.2 418 4.7 893 8.0 893 7.5 

1978 1,998 8.2 1,572 8.7 405 4.4 865 7.7 873 6.7 
\ , 

1977 1',958 8.0 1,542 ' , 8.3 393 
I 

4.2 836 7.3 ' 855 6.4' 

1976 1,865 7.7 '1,528 7.5 382 4.0 810 7.0 837 6.1 

1975 1,788 7.4 1,515 6.9 373 3.8 753 7.0 SF 5.8 

" 

Source: Refer.nce~ 2,3,10,11,12,13,14,15;16,18,19,20 
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fable 16: ' lotal Daily Travel Per Capita in Major Urban Areas 

Houston Dallas El Paso Ft. Worth San Antonio 

lotal lotal lotal lotal lotal Total lotal Total T ot~1 Total 
VHT VMf Per VHl VMl Per VHT VHT Per VMI VHT Per VMT VMT Per 

Year (1000) Capita (1000 ) Capita (l000) Capita (1000 ) Capita ( 1000) Capita 

1980 44,412 20.1 34,258 20.9 6,497 15.2 18,381 19.9 18,117 19.8 

1979 ' 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 15,567 17.8 

1977 37,196 19.0 30,088 19.5 5,395 13.7 15,550 18.6 14,606 17.1 

1976 34,136 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,IO,II,12,13,14,15,16,17,18,19,?0 

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. VHT Per Veh. VMT Per Veh. VMT Per Veh. VHT Per Veh. VMT Per 

Year (1000 ) Vehicle (1000 ) Vehicle ( 1000) Vehicle (1000 ) Vehicle (1000 ) Vehicle 

1980 1,700 10.8 1,340 11. 2 264 8.2 780 9.7 682 10.4 

1979 l,ti55 10.8 1,292 11.3 257 7.7 761 9.4 640 10.4 

1978 1,533 10.7 1,253 10.9 250 7.2 739 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: References 2,10,11,12,13,14,15,16,21 
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Traffic Per Lane 

Figures 14 and 15 show trends in daily travel per lane 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 Trav.el Per Lane:-Mile of Freeway 

The freeway data, in terms of' both VMT· and" "1 ane-mi 1 es, are some of' the more 

reliable data used in this study. As show; in Figure ~4, Houstoncro~sedthe 
. . 

suggested congesticin standard in about 1976. Extrapol~tion of ihe hi~torical 

tr~nd data indicates that both Dallas and San Antonio can be expected to meet 
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Figure 15:' Daily Travel Per Lane-Mile of Principal Arterial 

1980 

the congestion standards in the mid~1980's. While Fort Worth and El; Paso have 

lower VMT per lane values, that r'atio for both cities continues to' increase .. 

The arterial data are shown in Figure 15. The relative rankings of Fort 

Worth, San Antonio, and Dallas are different than those shown in the. freeway 

rankings. However, VMT per lane is increasing in all cities, with Fort Worth and 

'San Antonio approaching the standard. 

Combining the freeway and arterial data provides, perhaps, the best'indi­

cator of relative mobility.' That analysis is presented in the final part of 

thi s secti on. 

., 
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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 Fr~eway Lane-Miles with ADT Greater than 15,000 

Harris County (Houston) exceeded' the 30 percent standard in the mid-1970's 

and has been increasing rapi dly .In 1980., the. percentage of ~reeway lane-miles 

in 'Harris County exceeding 15,000ADT was'twice a? great as any -other' county. 
. . . 

Of particular importance in this analysis is that the area covered is the 

county and not the urban boundary. Some allowance must be made for this 
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difference, especially in the Dallas area .. The 1980 Dallas urban area is almost 

half again as large as is Dallas County, resulting in the percentage of congested 

freeway being somewhat high. The percent of freeway lane-miles operating above 

15,000 woul d, therefore, be somewhat lower if cal cul ated on an urban qrea bas is. 

In the other four counties the opposite is true because the defined urban area is 

less than the county area; 

While Houston surpassed the suggested 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 El Paso. 

K Factor 

Figure 17 is derived from data collected by the State Department of Highways 

and Public Transportation at the Automatic Tra(fic.Recorder (ATR) stations 0). 

As has been discussed previously, the abrupt changes in these values are the re­

sult of new ATR's being put into operation at relatively low volume sections of 

roadway. 

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 absolute 

number of stations as well as the change in the total number of counters, com­

bined with the impacts of where the counters are located relative to htense 

traffic demand, adverse'ly affects the useful~ess of this measure. Nevertheless, 

the trend data in Figure 17 confirm the fact that congestion is contipuing to 

i ntensi fY. 

Peak-Hour Travel Distance 

Another, although possibly least accessible, method of determini~g Gongestion 

is delay time, in vehicle-minutes, per freeway. Travel time and speed studies 
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Figure 17: Peak-Hour Factors at SDHPT Permanent Traffic Count Stations 

are necessary to obtain the data used in this type of analysis. The assembly of 

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

. out in all major urban area·s on··a re·gular basis. figure 18 displays the relevant 
. . 

data for those areas in w.hi ch two. or more recent t"rave 1 ti me s tudi es; have been 

conducted. Appendix B presents an example of the calculations used to derive 

Fi gure 18. Appendi"x C gi ves the quanti tati ve. values for each freeway examined in 

Houston, Dallas and fort Worth. The·rises in congestion in·Dallas apd Fort Worth, 

based on Figure 18, have not been as rapid as the increases in Houston. 
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Fi.gures 19 and 20 show the square mi les 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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CONCLUSIONS 

All of the major urban at'eas in Texas are facing increasing traffic 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 loca-

tions. 

In comparing the different urban areas, the measures of traffic per lane 

mile appear to be most useful. Since the -freeways typically carry about twice 

as much VMT per mile as do the arterials, the freeway values were given twice the 

weighting of the arterials. All the values were then normalized with the standard con-

gestion measure being set equal to 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. Congestion in San Antonio and Dallas was approximately 

80 percent of the standard, while Fort Worth was 72 percent and El Paso 61 per-

cent of the standard. 

1.5 --• > • ... 
c 

1.13 Conge.tlon Standard 
0 1.0 .., .. • CI 
C 
0 
U 0.5 • > .., 
• -• a: 

0.79 0.77 0.72 
0 0.61-- J:. 
C . .., 
0 .. - c .., 0 0 

0 .. c: • .. 
~ c .. • • 
::I - C 

.., a. - .. 
0 • • 0 -% Q. U) I&. W 

Figure 21: Relative Congestion Levels of the Five Study Areas, E~::l Jata 
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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 IIbehind ll Houston the different 

cities are as well as how far IIbehind" the congestion/mobility standa~d the various 

cities are. The bars in that figure indicate the number of years each area has 

until it equals the mobility/congestion standard. In as'sessing the number of years 

until the standard is reached, it would be noted that the analyses reflect 1980 

data; all of the cities should already be 2 years closer to that standard. 
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A 11 of the major urban areas are confronted with s i gni fi cant traffi c problems. 

This document provides an indication of the relative criticality of the problem in 

the different cities. 
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:~r:"Es. ·:;.0 12.759 2t.055 29.<177. ___ 42.356 0.:: 2!i6.b00365.747 
~ __ 0.0__ ____ 3.488 00';'77 ___ .. 8.196. __ . __ 11.5.81 o~o 70.158 ....... 100.000 

. _ ... 'I.. '~. ______ Q.~'--'_4 73..b.. __ .22.U.l.2 .... ---1l5_9C-'=t .• __ J..o..ao.s. ______ Q • ...: ___ .2.3!t.Ml.1~.9ob.~9 .... __ _ 
H ::1', " r~~. SO:~ 

/;1 .. ~!, J.O 
.. _. __ .j ."' _____ 0~",Q,-___ _ 

V D;~. c. c. 

~ o. a 
"./ 0 \i _ o. o. 

__ ~Il!_SS.:::U __ . _____ _ 
!~lLtS· 

~ll L::' S . 
v. r'. 

~,;.J5i\..·"~ 
\. r • c::: .... ~ - . 

1.1 D 

0.0 0.0 3.216 12.121 5.234 0.0 33.800 54~371 
_clod Q. _____ _ Q. 0 ... 5.~..9.J2.....------1_~Z_~.~ 9 .~26 0_ •. 0 ___ · ____ 62.16 5 __ 100.00.0 __ _ 

Ja 0.. . .. 20657. 35395. 3fjZ'i. 0.. 16562. 7b443. 
. ..-.... .-.. -- _..... . .. .- .. 

. 13 J. i~ __ 'l£ •. ~1 Q_"_4YJ3_.!~_~L-to19~ (U:2_~.9.2 ~ tlit& ____ 0.0-_. ___ J20!3 .14 C __ 5.7 21.43.1 __ 
1. 42 0.952 4.202 10.482 B.25S C.Q 74.704 100.000 

1/ •. i·l~ 13e~~4~. ~1~9E75. 7774530. S618969. 29212Cl. o. ~9~d458. 50.216476. 
. tt;··! ~ .~. \i : i. L~. 

. ~:ll:: S ".~~2----·,j'-0 1-7~lS-C- 5.,.27 6.2~5 C.2~O 72.580 109.184 
'J.O 15.73!? ___ . __ .4.~71 5.738 0.192' 00.475100.000 .... _. ," .. 6 • . ~o '1 

Y'!' '1-__ .. __ . 1 :: 7'.~ ~;oIt 
~. - ... 

. ___ . 9 •. ___ 1.Q::)Q.,,!.2... ___ 1~S.C2_. _____ ~:+t:e~ ______ 1-ll. __ ._. ____ . 52S.:,tJ.9 ____ JU482.. __ 

-----------------

. 

-~ 

H; ghway Performance Monitor; ng 
System, 1978 Ed; ti on 

FlmCTlONU ClASSIFICATION 



.... - -.------ .. tf ,~ 4 ~- t 
... ~. 

Fl'U U-C ITY ST~TE' Di'PAaT"ENl OF h"ttliAYS UD PUILIC lUNS'OItTATJON DATA DAn DECI"IU 11, ItlG' 
. TlAMS'L.TATIQN PLANNlh~ DIV1~10~ RUM DAlE Fli. 9. 191' 

I. COO',aA'lON ~Jth THi u.s. 'EP.RT"L~T OF 18ANSPO,TATION "QQ." NO ll0Z62 -
. FEDEUL ""HV" AD"INlSTU1l0N ... _ .... _ ,AGI .. ___ . ..:.. _u Of.l0 ... _ .... __ . __ .. _. __ 

r- - .. _-_._-.. - ... -.- .. - ..•..... ROADWAY DA1A TAiLlS 

'[_-: .... ~ .. _-.-... ~IL!J __ ~!~~_E~~'~ _D~'L:~ .. 'l.l~~E~"ms Df 

ROADS IN en IU IN UCH t'lGHWAY USTE"IY.HIG,HWAY D1ST.RICT$._~!'ID_ COUNTIES _.--_ .. _. 

FAi" DR PANCH TO ftA~KET .'O'DS 

. . FA' 

I· Fl' VEHICLE FAU 
I' CDUNTY ____ "IUS JULES "IUS 

L DISTRICT 12 
AUST IN 
BRAZORU" --_.--- 3 •• :'128-----· 19'6..... H.IO<i 
FORT BEND 15."6~ 
GALVESTON __ .. ___ 5 •• iClT _. __ ._ 27,618 ____ .. 76 •. 46i1 

l
' HAI(f-lS. .'-' ---- ' •. ~"8 - 17,6{;~ H.e, .. 
. "AT~Gn~OA .1~2 
\. "ottrGO~~~. _. _______ ._. __ .. _._._ .874 

WALlE~ 
nUL 

I . DISTR ICT -1-3 
CAL"~UN 
COLJH.DO 

U •. OCl 124t,863 130.~98 

~.3i,;" 

Chlnr --.-------.-------.. -- .. '---'-' 3.608 
. FAYETTE . 

GOtlZAL E-6 
JACt<SuN' ---.-----

LAVAC4 
VICrctUA •. 650 11,765 . WHA~TON .. ---.----. ..----.. 

TOTU .uc 11:1765 

... 395 
1.997 
.5"" ".C;H 

0.822 
2

'
u6U 

I' .- .----- ... --.----.--.----.--... 
, DISTRIC1 10\ I BASHOP ._ .. _~. ~ .. ' .. '. ~~:~ -= .... --. ---. 

BLANCO . eUR:oitT -. -.----------.--•.. -- -.,.-.-.... -

CAL~'l/ELl 
GlLltSPlE 
hAYS 
LEE 
llANO 

---_ .. _-- -- ._.- -_ ....... _ .. -.- ... _.- .. . 

HASON . ------ ------------- .----

1.968 
1.CicI~ 
5.U4 

FlU 
VEt-leu 

"ILES 

,,0:51 19o\ 
16"'~'" 
Sn,176 
6le,te6 

It, 1;03 
1,,56 

1,776,869 

.S,b4C 

fa nit 

5,0\.0 
3,991t 

7f13 
27,538 
",,6~ 
.,,~n 

7,'13 

'" "I> 7 51,·\50 

TU'/IS 13.170 159,9.~ 
wILL IAfiSOt: '.677 l2,37~ 

YilT At-· :- Z~.3U ..... 24r6,~U 

:~, 

HS 
FAS VlHltLE 

"IUS "IUS 

3. C;9& b,3"9 
1\).34" 37,'179 

9.Z89 . iO,It .. l 
".6"«> . ~lIC,CIl 
J.3es 37,979 

6 ... 35 23,541 
7.791 17,171 

;'6,888 .18~,869 

.818 l,t'!' 
".353 11,7!! 

2.U1 2,836 
~.l"7 2,16" 
2.H9 3,l f9 
2.5(,' 3,356 

14."9 h" fIJ1 

1.o.t6 1,"U 
1.3la .,e. t .. 
5.369 16,' .. '" .. ." 2,(197 

i.381 ",H8 
1.t68 8,~~a 

l.1l6 ba" 
~.l34 ~,9c;7 

1,".3\~ o,"-,c, 
6.3'" 2~,O') 

~".3"i lt~,5"7 

NDN FA TOTAL 
NON FA VEHCU TOTAL VEhlCU 

HILES "IUS RILES "ILU 

1.Z83 1,"0' '.281 7,7~9 

.815 338 26.4:87 ~bt,6'!1 

1.0llt 3,261 H.788 166,260. 
... 61.616 6U,6H 

1.362 7'190, H.t~9 n3,"'o 
.n2 ",8U" 

".1l5 e,259 11.1t34 33,\)l. .. 
2.013 2,726 9.86~ 19,891 

lO.6U 23,lIC 202.061 2,h9,7h 
-- _. -- . . --- . _ . 

'.118 l6,65!1 
1.383 2,714 5.736 l~,'H 
1,612 2,658 5.220 9,03':: 

,363 194 2.500 3,"3" 
.5U 122 5.tlllt l,ng 

4.'U6 7,08;, 
,193 81 3.':'tZ ,.,146 

1.1)05 2,57" Ite«>04 u,en 
.038 tt7 6.&60 H,33e 

5.176 a,uo H.950 13v,ltH 
- --.. -~.-. 

."a6 1.12C1 1.552 2,533 
1.3:!8 1,06 .. 

.576 17t- 5.9H It,,Ui, 
4.e12 !:"Cl" 
1.V86 ",,.e·, 
7.861 56,~C'" 

."ttl 148 3. )29 8,6"6 

.8'93 ~.368 .... ,o9 3,vfJ~ 
2.U4 Z,t"l 
U.~b2 2U,8h 

1,801 1,911 n.ItZ' 53,34~ 

,..ilt ',730 -61e9U U2,3~~ 



FQif" n-tlTT STAn DEPAItT"EMT Ofl"lGl-ilinS A"C puel'" tRAhSP4lRlATlO.N DAU DATE DECE"teR 31. IUO 
. HAHSPUUATltltl 'U"hIN~ tIYlSIOtllt.UN CAn FEB. 9,1912 . 

IN COQPUITlON "1114 'Th& u.s. DEFARJltffiT Qf lUHSPORTATlOJl PRGCR,". NO 120262 . 
____ . ____ ...... __ ... FE[;iHlAl "ISH •• \Y "Oftlhl~TUllIlN ___ . ____ . __ .)tAG~ .• ___ .. ~a_ 01=.10 _. _____ • __ ~ 

kOAOWAY DATA TAil£$ . 

HILES ANDA¥!RA'E DULY VElflCLE MIUS OF lOADS IN en IES IN EACH hIGHWAY SYSTEM BY HlGHWAY DISTRICTS AND COUNTIES . -------.-.. --. - ..... -...... -.. . ..... .. ..- ....... . .. -..... . --- .... --...... ··---1 
---... 

UP 
C.OUNT'C .~ _____ ."n ES 

DISTRICT 12' 
AUST I~ 6 •. "4.1 
BRAZORU' - -------39 •. U4 
FO~T BEND i2,.~69 
G'LV[STCM 3Z.l29· 
HURIS .. -----.-- 113 •. 7;.'7'" 
HAT ~(:ORDA - h.678 
"'ONTGO"EItY .-.- - - 12 •. 570 
JALL ER .---.---. . .. 

TOTAL 202 •. 378 

lIHTli.ICT·U----- .. 
CAL~CUN 5 •• ~5 
COlQR4DD . --.- --.. 2,:"3 
CEio/ITT ------ It •. ""2 
FA1fTTE '~l¢" 
GOt;ZAlES •... ___ 6.2~2 
JACI(SQ~ 1 •. 377 
LAV~CA ' •• 231 
VlcrL~U. . ---lr.ad .. 
WHAItTGN -.--- ----- 3 •• 521 

TOTAL "b~~lt5 

01 SHIer ·1,.-----·-

F AP-·-·---- .. 
VEHICLE 

MILES 

H,ltS3 

FAU 
"ILES 

399,7t6 17.588 
393,817 3.w~& 
3"~,l9' 31.168 

"tI'Z,u38 7~.Z8i 
"6,i!t.3 -.,.-- 2.817 

163,3n3_:=~. __ 9.6.' 

1,\\'1,89, 13lt.1t78 

~a, .. ~, , ... Z9 
·19,5Cl 
3?,d37 3.~91 
"",119 
~~,~l6 ~.167 
l.,~5C 3.l601t 
~l,Zcl 3,374 

118,~36 ~.Z1~ 
25,2cl '.9l4 

37~,1'lb' lG.60~ 

eASJ~OP .. It.~QP 67,6~7 
IHAr;CJ - .... 1. .. 7 lcr,510 
aUI!'~ET 7 •. H1 .. 6,,:· .. .: 
CAlOwELL '.1~2 37,,,13 
... ILU:SflU At •• 5!7 3),31l 
"#.15 ------ Z •. Z37 ",)\,1 
LEE 3.~"7 ~6,~51 
LLANO 2~~75 la,~25 
HASO~ .. --.---- ·2.7tS----·- 8,,,35 -.- .. 

1.5.C 
;.259 
3.U6C, 

TRAV IS 3f1 •. 1)35 1, :.,." 797 ~6.e63 
~lLlIAMSON 2~,11l' lb,,47C 8.291 

TOTAL -.. --. -. 109 •. '-30 1,683, 7Z1 It It. 983 

STAn HIGHWAYS 

FAU 
VEhl'LE 

ULES 

ZZl,oU,9 
111,:'93 

276,8U 
l, .. 9tll773 

3'" 817 
121,(ln 

Z,48",U!5 

lz,eu 

H,~1t8 

1~,"9 
':4., HZ 
12,718 
.. ~,C:l19 
It., ,771 

u"nz 

',«;,7 
. l3,t:"~ 
ltl,=9~ 

6;;5,(-\3 
6~,U7 

Hb,1oI93 

US 
HILES 

6.111 
11."0:' 

2.8(;, 

it.017 
Z •. 02' 

.992 
9.393 

31t.HI 

1.H7 
::-.9"(; 
3.8~2 
6.988 
i,(0) 
~. 3 tilt 
2.;90\ 

• 6«;It 
.076 

25.(61) 

'.173 
1.sn 

.825 

3,396 
1'. 68~ 
.• 691 

1 •• "10 
.9t7 

25.31~ 

US 
VEHle LE 

"IUS 

10,12 .. 
129,179 

• .,il6' 

&,l,5t1 
9,74;' 
It,el''O: 

6chUl 
In,B~ 

I" 311: 
4:9, .... 5-
H,It)' 
13,9'16 

OJ,5.3tJ 
.1,113 .. 

,,848 
9,1122 

'32 
91l,6liC 

17,576 
Z,vl6 

3,189 

7,l3' 
£,H" 
11127 

£1,3 .. ", 
"tlff7 

till';; tt-

NON FA' 
~ ...... i 

TOTAL 
NON FA VEtllCLE TOTAL VEHICU. 

"ILES MILES "ILE~ lULU 
. -'1 

I 

12.962 '8,157 
.Z09 1,993 68.6& --· ... 758 .• »-,...· 

ze.779 1t17,9h 
1.375 ~20 6~.672 6~t,25'" ""-
,.11t7 20e, '31 161.753 7,3e2,c;t'i 

9.'20 9(., 90~ 
1.921 Z,Z't7 15.10,. Z93,~l':' 

9 •. 393 . 89,161 
9.Ha ZU,C;97 380.·865 9,717,,3u"~ 

.~-- ---_. - - ".- - -- ...... -.. 

12.611 8',6~~ 

.9'~ " • ______ o. 2, 56~_. _____ 6.895 51 ,"6'1 
11.,.", t1, ,,.,,; 

.760 1,(:27 . lIt.85Z tJ/'C;" 
12.992 .. ~/"" .. 

.963 Z,2la 6.988 "',6,J .. 
11.199. "9,e~7 
16.853 21b,8n 

9.507 7{J,5b'll 
2.625 6,3ge 105~3~2 69(:,300 

2.01Z 1,Z18 17,883 e6,,, .. ~ 
1,10a - -'- - -.. "._- 23~._. 6.919 16,75, 

7.hl "'6,CI.:~ 
lI.117 ~t,58'; 

.' -- .- .. 9.8~6 tZ,Ho 
8.6C,l 77,,,,0.' 
~.'Z1 38,8"" 
3.666. 19,15, 

•••••••• _ •• 0. 

L.76' b,lH 
1.553 !, "9 79.061 1,HS,7c'i 
3.2.8 2l,taCf 37.766 ~Sl", 7 .. 3 
7,883 2",732 187.610 2, nli,61~ 



..... _~_. t_ .......... '~._ ...-_ .. _____ _ 
,. 

STATE DUARTIIENT 0 .. t'U"WAYS AND PUBLIC TUoNS'QRTATION DAtA DATE DECEttBER n. 1980 
f.ANSPC~TATlu~ PL.NNIN, DIVISIQN RUN D.1E FEI. 9. 198Z 

FOR" n-Cn., 

IN COO,EUtlON .. nt. THE U.S. OiPUlftI:lIl III lUNSPQRTATlDN 'IIOG"'" NO 12.02..62 
.... ---_. _ .... '=EQERlL t1IGHWAY AOIlINISU1110"_._. __________ ._.~A_GE._ 6C QF_l0. ___ • __ _ 

.ROAOW" DUA TABLES • I ~ 

1- __ ~-~Jl~~L~ILA~ER~Ge_..P.AlLY VEHICLE "ILES OF .ROAOS IN C IllES IN UCHttlGHWAY SYST.J.~_ .. ft.y ttlGtiVAY ~lSn'C_T.$_~~D._COUNTnS ....... __ ._ 

-. --lNTUSTATEHIGHilAYS "ElitOPOLltAN HIGHwAYS rr-.... _ ... :.-- . ---- .. 'FU --"",'" -
I 

I 
FAI 

C OUN" __ . __ 'tI ~ £$ 
VEHICLE FlU 

"IlES "ILES 
I 

~ 
I 

DISHICr 12 
_USTlN 
BRAZORIA 

_____ .2.511 4tlh Z88 

FORT 8END 1.~5a 38,667 
GALVESTON 16~9za ~6',~12 

r- HAIi.Kl;i ·---'11i3 • .zQ'- "13,23~,~~'" 
tlU,lGilRl\A" - •• 
110NH0I'1ERY- --- .. 4.·.3C:~ lbl,Q12 

r- IiALLH -- -:-. -l •. bU - - 33,'t11 
!rOTAL 130 •. 333 13,q82,ij50 
I 

DISHIer '13 
CALHCUN 

- ----
~ COL1RI.OO ·-·---.:Q31 lO,783 

~.967 
.7,,(· 

h;,;;L 
90" 5i(j 
l."68 

.29C. 

lt6."29 

.5711 

FAU 
VE~ttLE 

UlES 

2'3, ~98 
3,74U 

U,978 
1, ~'t", 516 

4e, 79' 
657 

1,51.6.3,., 

2.77(1 
. . OEW1TT . -- .-.. -._ ..... 

FAYETTE 
GONZ Al ES 

.236 - .-. --- . 191 

1,5C;9 
•. 53~ ,,~q, 

J/.Cl(.)UrO! .•.... ---. __ .- .--. 

LAVAC," 
vtCfOP.1A 

.. wHARTON ---. ------.--.•. '" .. --.....•. 

TCTA~ 1.~6' 16,27~ 

.DISi~ICT ~" 
I' BASTPUP 

6LA~CJ e U~ti ET ... --------.. - .. -.. ---- -- .. 
C ALO\lEU 
GIlLtSPIE 
""YS .. "'--"---
..LEE 

q •• 516 ZZ9,053 

L lA~ll 
"~SUN .. -----.------ '-- -'. 

TRAVIS 19.~55 1,2'2,g~, 
.UllrAI'tSON ·U •. '~6 .. 3C.6i9ttt 

Tor u··- .---... ~1 •. }27 '-1i 8"6, 86t; 

-_ - _.~. ________ t_ •• __ • ., •• _._. 

1.26 .. 

.196 
2..!85 
1.6"6 
6.~H 

.dH 

.Hl 
1.'28 

ll).\)Z" 
2i06~ 
U.~9" 

77-.. 
11,360 

2,,,qZ 
19,(,96 

t6Z 
2&5 

'I, ~'6 

n~,:;87 
1,Ht 

Z"l,!bO 

HIGhW,.Y TOULS 

"IUS 

lC. 7 51t 
99.936 
5b,Q2' 

177.b38 
3'10.6t7 
11. n\J 
U.l:;O 
2&1&.898 

81i.6&8 

U.2Q9 
13.56Z 
16.9Cl 
17.&86 
19."tO .3.H" 
1".637 
23.h2 
'\l.U) 

151l.0 , ... 

lQ.lt35 
8.2"7 

13.H2 
13.175 
~l.263 
27.&9!t 
8.'5b 
~.n5 
...99~ 

1'''2.102 
6hUZ 
U~ • .&.7~ 

VEt41CLE 
"lLES 

U4,H" 
1.,,,,,,91(,1 

61,6,576 
1,772,6"1 

ZZ,U5,1:1S 
h';;,5Cil 
.. e9,:J51 
1'12,'3j 

27.~i6,c:£5 

.1"",,65 
76, fui7 
ii-,7t! 
f:8,8j.6 
tl,HtI 
!Z,7l7 
~'I,7~7 

27Z,U~ 
C;Q,356 

u·"n! 

E:&,c;7~ 

17,6lb 
fZ,>.6u 
~71Lf:l 
LtI, 'H IS 

3L7,74t1. 
,,7,ltQl 
d,. ,It 
1",,64 

3. u~,."Q 
HZ,5llt 

',t,U,lQ.l 

CITY STREETS GRAND TOTAL 

KILES 

U.ltbO 
6<\6.1t52 
309.6\)9 
'iC,1.U3 

7t13.(1"" 
1':Q.7<1Z 
"3b.l~ ... 
lU .. 5l0 

lC2C3.3H 

'i6.820 
71.880 

l!1C.!n5 
h.110 
78.~:S3 
!I~.68:" 

lCi't"Q6~ 
33'.681t 
1,,9.76] 

l.v7Z.9b5 

68.590 
H.b'i." 

101.a('11 
t9.o~6 
"3.~tl7 
8!l .. 951t 
H .. 71Ct 
!l2 .. ~lO 
i6.hl 

1"t1\..6Q6 
In ... 8lt 

Z.""'''~''' .. 

VEHICLE 
"IUS "ILES 

12,376' 
~29, 613 
Ul,lt90 
953,80\7 

19.n2,~~7 
71, litO 

111,718 
23,6H 

n.3U,575 

4,6,484 
13,5a4 
Itb,6&8 
U,,,60 
22, l;1G 
1.7,6l7 
~C.,HIJ 

38ti,12 .. 
iO,Zlt7 

fl\'h 37't 

lb,71tZ 
",'H 

,U,C;89 
n,5U 
Zl..,o.,o 
72,H() 
',238 
9,~;)6 

5,55Z 
3.(,2", 9i1 5 

. 61,1It9 
31269,O'tl 

86.23~ 
n6.388 
366.53~ 

1079.1>61 
UCi~,731 

141.ItZZ 
U7.U~ 
lZZ.lt1i8 

llC;~3.C;3Z 

U5.119 
all.HZ 

161.H6 
Sfi.1>96 
~7.11tt3 
b7.1.35 

11«;.606 
359.'26 
12~.776 

1131.U19 

108.025 
31,9"1 

11't.7Ql 
S3.'tOl 
!»!I.2:a 

113.&·SZ 
3t.26b 
56.~U 
3l.5&Z 

1552.798 
. ···Zltl. 716 

-"- --h28.188 

VEt-ttU 
"IUS 

Ub,n" 
bb7",7i~ 

. 838,066 
Z,7U,U .. 
U,336,38~ 

111,6~. 
6(/:..,71. 
U6,Z19 

~a, 6<\2, 6tu' 

15:.., !lit 9 
9",,!'i • 

117 ,6~ ~ 
82,,70 
B,'i6rj 
7I:IIH .. 
8;,521 

66u,l30 
16';,t3~ 

1,513,~H 

1C),71(» 
2Z,33. 
841,6,;. 
a~,171 
87,9«; d 

""'J,17 • 
~2,7Z __ 
3:;,Ct .. 
l",5h 

6.56u,OO) 
79311)73 

a,2U,Z3 .. 



'~ 

Harris County 
1980 R12 TLOD -- SUMI1ARY OF LANE MILES AND VEHICLE HILES 

---------------------------- THO COUNTY NUMBER=102 lYF'E =COUN I'Y BY URB RIJRL BY FUNeT tL -----------------------------

IJRB_RURL FUNCT.CL FREO LANE.MIL ROAD.IH Vf."_"I 

1 RURAL AREAS ,1 INTERSTATE 17,. _ .. __ ,_ 54.216 12.184 :~5:5,,5J9 

1 RURAL AREAS 3 PRINCIPAL ARTERIALS' 32 76.410 24.265 295,973 

1 RURAL AREAS ::; MAJOR COLLECTOR' 158 185.382 80.424 S12~442 

1 RURAL AREAS 6 MINOR COLLECTOR - 10 5.690 2.845 11 ,494. 

::; URBANIZEDSO,OOO & OVER 1 ItHERSTATE 301 871.378 130.415 14,936,910 

5 URBANIZED 50,000 & OVER 2 FREEUAY & EXPRESSUAY 245 479.947 85.965 6,227,914 

::; URBANIZED 50,000 & OVER 3 PRINCIPAL ARTERIALS 582 1161.160 323.801 6,702.669 

5 URBANIlED 50,000 & OVER 4 MINOR ARTERIAL 443 970.506 343.432 3,781,613 

::; URBANIZED 50,000 & OVER 5 MAJOR COLLECTOR 66 71.856 30.848 164,200 

__________________________________ THD COIJNTY NUI1BER=102 TYPE =COUNTY BY URB_RURL -----------------------------------

IJRB.RURL 

1 RURAL AREAS 
5 URBANIZED 50,000 & OVER 

FUNCT.CL FRED 

217 
1637 

LANE.MIL 

321.698 
:3~i54. 847 

ROAD.MI 

119.718 
914.461 

VEH.111 

1,173,448 
:31,813,307 

____________________ ~------------- THO COIJN1Y NUIIBER=102 TYPE =COUNTY BY FUHCT CL ------------------.-~-----.---~---. 

URB RURL FIJNCT CL fREll LANE I1.Il ROAD.I1I 'JEH..;MI 

1 INTERSTATE . 318 925.594 142.~99 15,290,449 
2 FREEUAY ~EXPRESSUAY 245 479.947 85.965 6,~~27,914 

3 PRINCIPAL ARTERIALS 614 1237.570 .HB.066 6,998,642, 
4 MINOR ARTERIAL 443 970.506 :34:3.432 :~,?81 ,613 

S MAJOR COLLECTOR 224 257.2:38 111.:U2 676,642 

6 ~iNUR ~UlLt~rU~ 10 ~ .• b~O i.l:l4::, 11,494 

~. .' 

_______________________________________ THD COUNTY HUHBER=102 
TYPE_ =BY COUNTY ---------------------------------------

URB_RURL FUNCT CL FREIl LANE "Il ROAD MI VEH HI 

18~H 3876.545 1034.179 32,986,755 



- -- ---- - ... _-----'-- -------- -_. ---"----~------ -------.- -.--.-~-
r' _ .. _!:~ _____ ._, ___ -'-__ , _. ___ . ____________ -L_. _. 

• 
---... ------.------ -----------

-_ ... ---- _._--_._-'----------- ANNUAL AVERAGE HOURLY VOLUMES _______ ~tAB~E 1~~ _____ _ 
---- -- BY· DAYS OF weeK~1980 -------. 

... " .. ---

S"TUION -- S140-

LOCAT ION;:-OS-59, 0:6H C w-(fF-"H6To;--s-~- HCUS TC~ --- .-... -
------_._---_ ... 

HOUR SUN. MUf\. TlfE. ·w·ED. 

12-4M 5,15' 
-0 L -02 . - - ------- 3,889 

02-03 3,664 
·_-03-04 1,'<)rS 

04-05 1,237 
. 05-06 ~--------1, L04 
06-07 l,a20 
07-08 ------.. 2,470 
08-09 3,502 

.,------09:..10 5 ;385 
10-11 7,048 

-- --.--- 11-12 ------- 7,960 
12-PM 9,448 
01-02 9,790 
02-03 9,855 

-------03..:.04 9~962 

04-05 9,723 
05-06 ------- -.. 9,790 
06-07 9,428 
07-08 --------8,263 
08-09 7,150 
09-10 6;3QZ 
10-11 6,025 
U-12 4,207 

2,556 2,620 2,858 
-1; ~49-- --------·-1,602------ -- 1,654 
1,236 1,275 1,320 
--ell 90-1 888 

<;73- 1,017 1,004 ----.. 
3,168 

.. --.---. 
3,156 -------- - 3,191 

10,353 10,554 10,801 
-'u,e09 ---12,032 - .. --. 12,228 

11,673 11 ,851 12,161 
lL~419 fl, 69 3 11,897 
11,l:29 11,846 1l,971 -----. 12,479 12,678 12,855 
12,509 12,523 12,663 
12,t09 12,611 12,769 
12, «;06 12,947 13,239 
13-;l:12 13,592 13,879 
12,e64 12,990 12,886 
12,C02 12,171t J 2 ,161 
11, l:21 12,044 12 tl7 8 .. _._-_ ... ----_. ----_ ... __ .. 
10,130 10,722 11 ,038 

7,<;40 8,3LIt 8,62L 
7,C78 - 7,620- 7,939 
5, C;94 ' 6,708 7,130 -----.-- 4,526 4,965 5,11t4 

.. . __ .. _----------\ 

. -----_._--_. ---.. _---_._._----------
_. -----------,---------

THR. FRI. son. 
,----_ .. _--------

3,109 3,266 5,023 
1,894 ---'---·1, 991--------3~ s-8-e:-------· 

1,541 1,685 3,193 
-------9.15 1,0"41 1, i8·~3:.-.--------

1,050 1,078 1.391 
3, 140 3 ~ 107 -------1 ,817------·---·· 

10,496 10,2E9 3,654 
12,007 -----11,830 ----·-----5,375 -------

11,938 11,843 7,Z92 
------11; 766 n~-tt2 fr;237---~----

11,805 12,140 10,707 
12,620 -·---'-13,035 11,874--------
12,497 13,426 12,347 
12,606 13,29Z---·-·-12,046 -. --.----
12,957-"". 13,619 11,844 

----13,511 l3 ~-561 1 r~ 60.;(;--------
lZ,635 12,468 11,211 
11,951 .------ 11,735 10,816 
lr,822 11,799 10,754 
10,96Z·- --------11, 676-------·10 ,066 ---------. 
8,704 9,493 8,151 

---'---8,080- a; 509 7 ~~. 9i!c-----'-----
7,044 1,879 1,275 
5,389---------· 7, OZO-----· 6,665---------- . 

-------_._.-
TOUL 145,185 203,516 208.~441 ZI_2!.~!~ ____ ~!.~,!.!99 217,496 185,379 

PERCENT -- -~~---.-. . ... ------ .---- - ..... --.--.-. 

9F 440T 73.5 .. __ 103.0 ,105.5 107.6 106.6 110.1 93.8 

It-lNUAC-AVERAG·ew·EEtCTOT4l - [,312,-9-91 

AADT 197,533--· 

., -_ ... _---_ .. _._---------------,-' 

.. _------_._-------"-



-l 

----- - _. ------------ ----
..... /\ ... ,'. 

. -------_._-- ------. 

-- -.------. 

---_ .. - . - - ." 

URUT~A1: 

tt"IGH. HOUR D4TE-

STATION - S140 

-----, .. _. ----- - --

HIGK-HCURS FOR-THE YEAR 1980 

AAOT - 197,533 

-----------. - --_.- ------ ---

.OAY HOUR 

\ •. 

----_._--------_ .. _-------_. 

T~B[E-2 

----_._------

PERCENT 
----------,D~I~RtCTI~N~l~L----------~R~~---------

VOLUME DISTRI8UTION FACTOR 

1ST .2-22' FRIDAY 2- ~PM 15,400 51 7.8 
£!'.JO ~-=zz FR1DAY 1- 2·PM 15,280 51 1. r 

3RO 2-22 FRIDAY 12- IPM 14,940 51 7.6 
4TH i-22 FRIDAY 3- 4PM 14,830 56 ·----·7.5 
5TH 2-27 WEDNESDAY 3- 4PM 14,810 55 7.5 

. ----.--- - 6TH ----·-----·3-2S------u -FRID4Y . ------,----.----. 3- 4PM 14,800 --. "'56' 1'-5 
7TH .4- 2 hECNESDAY 3- 4PM 14,790 55 7 .. 5 

------STH 4:"--1 IUESDAY 3---4PM 14.770 55 1.·P'5------
9TH 5-30 FR ID~Y 3- "PM 14,72055 7.5 
10TH--------· -- .. 3- 3 .. - ··-····MONDAY 3- 4PM 14,610' ---" .-. 55 -------~.4· 
15TH .1-25 FRIDAY 3- 4PM 14,600 56 7." 

---.- - 20TH.-- -----.----- 3-31------.-·- MCNDAY --------- 3- 4PM 14,560 -------56 ----.--.-- ,!~4 -------- .. 
25TH 3-13. THURSDAY 3- 4PM 14,510 55 7.3 -------- ------ -
30TH 5-15. THURSDAY 3- "PM 14,'500 55 7.3 

35TH 5- 2 FRIDAY. 3- "PM 14,470 56 7.3 
40TH·----- ----- 4- -7 --- -·-----·Hct\OAY---------- -- 3- 4PM 14,410 .. ----:----- -----55 ------·--·-··7.3 ---

-.-""- . 45TH 4-2<) TUESD4Y 3- 4PM 14,370 56 . . 7 •. 3 
---- 50TH ~"""3 WEDNESOA-Y 3--4PM - '14,350 55 7;-3------,---

75TH. 2-28 THURSDAY 3- 4PM 14,260 54 7.2 
:: .. lOOTH-:---l.O- 1··---- ··-·-c:--c-:·:rUESDAY .. 3- 4PM 14,160 5" -------·-----~.2--

125TH 3-14 FRIDAY' 1- 2PH ;4,010 53 7.1 
150TH-' . -·-----·9-12-:--·-- '--,-' FRIDAY 12- IPM 14,02·0 ... - 54-------7.1· ---------. 
175TH 12:"23 . TUESDAY 2- )PM 13,980 52 7.1' 

------'--200TH. 1"2'-'16 . TUESDAY- 3-- 4PM --'--'---'13,910- 55 1.0 

~------------------------------------------------------

.. - _ .. __ ._- ------_.-_ .. -----. --------
... ---------~------------­.--------

-.--------- .. -----_._-----



_. __ . __ .. - -_ ... _ .. __ .. _------- -- _.- _._- ._._._-------
---- ------- ------------------------_._----- -. ---- .. ------ .. 

. ---- -----_... .._---._------_._- .----.---. - ---------

------ _ .... --_._-- --------.-------. 
• 

- _._--_ .... _---------- --_._- -

_ .. _______AVE~~_<?!= . .Jl~I~·LT.~A.!=):J.~V9.l,I.!HES_ BY. MONTH, DAY OF .WE·E~_~~~_~~A$DN 

FOR YEAR--1980 

TABLE 3 

SHlION -- S140 ._----- .. _------

LOCATION- US 59, 0.6 HI W OF IH ~10, 5. HCUSTCN 
... _-----_ .. 

1:10NTH 
4ND 

SEASON 

DECEMBER 
J4NU4RV· 
FE BRlIARY 
(WItHER) 

AVERAGE._OA!_.~V!=R~~~_WEf:t.<.!!.~_~~E~~.~E l(eE~Q.A.;..;Y,--____ . 

(SUNTHRUSAT) (MON-THRI (MON-FRII 
PERCENT ... PERCENY---·-----P-E-RCe"NT 

(SUNI (HONI CTUEI (WEDI (THR) (FRI) (SATI VOLUME AADT VOLUME AADT VOLUME ~ADT -------_. . 

142,682 201,690-206,614 211,284 188,502 206,500 183,311 191,529 91.0 202,031 102.3 202,93C 102.7 
132,925198,021--185,014205,610203,010213,221 185,315 189,018 95.7 197,915-ioo·~-2-200,977-iol_:7-----· 
141,265 205,415 210,850 213,620 212,682 221,642 183,537 199,i81 100.9 210,641106.~ 212,841 107.1 

, 140,951) , 201, '7111 , 200,846) (210,17 11 (201 ,398 )( 213, 790 I (184,016 II 193, 218) ( 97.811 2 C3, 5311 fl03.0'- C 205,583) C 104.1;-- -----

----M ~RC H.---r49~-E:0"2-20~; 26 8--2 C 8; n5-2n-;52-0-20cf~46-2~2 ~, 360--·191 ~ 306 200, 8 13-10r:r-z-09, 606 106.1 212,957 107 .8 
4PRlL 142,492 212,705 215,854 216,324 221,297 211,417 184,441 201,513 102.0 216,545 109.6 216.731 109.7 ___ _ 
MAY 149,112· 195,25C 214,225 216,18~ 214,322 226,31E: 190,992 200,913 101.7 209,994 106.~ 21j,258 10B.0 
'SPRING) (141,069)' 205, 1411' 212,7511 C 214,,675 1(.215,027)( 223,384)( 188,915)( 201,080', ( 101.8)( 212, 048)J~()7 .~IJ 214! 315U ~08 ~ 5' ____ --'-

JUNE 149,486 205,134 211,412 209,602 214,C72 220,210 188,655 199.804 101.1 210,070 106.3 212,098 101.4 
---JULY ·---146;10~202flOT-210,130---Z lZ ,90Z·-Z18 ,4Z0-- 201 ,442 ·-119, 957-195, 866--··99~Z-210;889-106;8-2C9; 000-10S:-8-----

4UGUST 142,240 2C8,012 211,~22 214,C92 215,930 220,166 114,874 198,090 100.3 212,339 107.5 213J 904 108.3 
( SUMMER) (145,944) ( 205,084)( 210,975) (212,199) (216,14111 213.939 II 181; 16211 197,920; ( 100.2)( 211 ,099)( 106.9)( 21 i ,661'-Cl07 .2'-

SEPTEMBER 1'42,507 192,562 210,358 213,440 214,825 216.955 187,310 196,851 99.1 207,796 105.2 209,628 106.1----··· 
OCTOBER 150.182 205,180 212,515 213,020 215,124 223,556 187,792 201,061 161.8 211,474 101.1 213,891 108.3 

.. --NOVEMBEr-l7t6'096--20e;-33r-2CS·;340--213 ,062--196~30Z -·Z10,·795 ·-186, 5.90 -19 5'645-99~-0--206-;-509-f04:-5-207-;-366TO'=:O<-----
. C F.4LL ) C 146,262' (202, 02~ ~.C ~ 10, 424 I (213,174 I (208,750 II 2 (7,102)( 187,231)( 191,852 II 100.2' ( 208, 59~ IC 10~ •. 61J_2~O !2?5!JJO~. ~~ ____ . 

1 c:- ',533 100.0 208,818--- i 05 ~ .,-'2"1.0 ;-46-5--fo6~·5--------· 

.---.~--.---.------ -

-_._----------

• . ._ .. _----_ .. -"-_ .. - _.-

.... - .-----.----. 

~ 
. --.- .. _._------_._------
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Houston-Galveston Regional Transportation Study 
1980 Roadway Mileage and Vehicle Travel by Functional Classification 

ARTERIALS COLLECTORS 
1II1II1IIII ....,. OIlIer F.,.. , bIIwJs. OIher PrinciPIi' . Millar MINIs MajDrCillIlc:lDn Minor CoIItdDIs ~RCIIds LOCALS 1UTAl LOCATION Miles. DVM· . Mila DVM· Miles DVM· Miles M· Miles DVM· Miles DVM· Miles DVM· Miles DVM· Miles DVM· 

IWOI .. A 
u .... 7] It~.21~ 21.' CCUI' 545 l7U13 ~] C 95.!lOO 3.0 6.000 550.1 10.000 6912 I.OCO.5S1 R ... , 

662 S6C 011 795 41U20 1911 55UOI 1706 It6.7]5 lsa 2 14.270 !.l7U 1.140.507 lotII 7.3 ICUI5 95.1 1.00H70 134.0 751.00] 1983 S5UOI mo 242.635 ]0 6.000 I.t05 ] 16U70 2.070 0 2.881.* 

. CllAM8ERS 
U .... 
R .... 342 666.269 U 10.610 CZ 53.501 22.2 92.649 lOG.] 146.516 9U .36.057 65.5 6.550 2750 ·C1.031 5915 1.05l.2U 
lOll' 342 656.269 21 IUIO c2 53501 222 92.649 laD.] 146.516 'It 9 36.057 655 6.550 27S 0 CI.031 591 5 1.053.2U 

FORI lEND 
U·1IIo 1.5 ZtZ.65O 189 lC6 051 2&6 257.120 59.0 I 34.I12 It '2.000 3'15 . 7U39 ".0 1.1'5.292 R .... 27 61.~ 230 U5.8la 135 262.537 l7.7 221.115 90' 235.9]7 1ll.1 132810 63 2.000 65U 64.170 9117 U2I.U' 1.'11 v 61.010 31.5 71U8!I 52C 608.588 113 "'.005 90.' 235.937 1928 267.6t2 10 u.ooo 9919 1~.109 1.'57.7 2.571.5'1 

GAlVESTON 
IJrtIon lei 637.'00 II '9.!lOO 57l 15l.601 1171 17Un 'H 213.5'2 3U 57.l5O 79l.1 111.100 1.1215 2.176.920 R., .. 17 165.000 U 11167 396 191.771 601 1'5.215 26.6 17.502 55 9.350 20H 20.200 m.3 636 9811 101 .. 238 IOZ.coo 3.1 '9.900 668 935 '&I 156.7 1.07U98 60.1 U5.215 1190 2ll.OC9 UI 56.800 995 5 201.300 1.t68 • 3.511900 

HARRIS 
IJrtIon 1106 13.390.931 67.0 ~.01l.06' 1677 n56.170 "'9 11.312.95' 7sat H90.020 ZlU 1.392.000 7.5210 1390.355 10 IZZO u.ml" Rur .. 125 35'.'15 ·"3 289.971 10.3 &1.310 17l.9 935175 2086 345.535 IU 13.000 1.1901 163.600 1.63\ I 2.170.214 laIII lUI 13.m.tI6 67.0 5.013.* .1850 1856.1 .. 1.005 2 lI.t51.264 17l.9 935.375 967.0 2.135.555 lOG.I U05.OOO 81111 2553.955 11.7531 46.195."7 

OBEIt\' 
UriIn 3.1 52.125 152 110.764 U 35.109 20.1 31.319 lis.! zz."1 164.7 321.710 
Ru'" H 90.000 V l'.HO IOZZ '5'.37] 145.5 I 74./tl IIU IIU67 550t &7.270 919.2 915 211 10lIl 1.3 IU.lZ5 179· m.!" III.' 419.412 It5.5 17'.m 13U 152.716 565.1 n.1ll 1.0139 I.Z64 061 

MONTGOMERY 
'"~. UriIn ·'.0 111.900 159.364 100 '5.162 .12.600 137.1 252n lUI tOS "I . 11.6 14.1 Zl.163 6.1 R .... Z6.O 71U5O 17.7 502,800 391 116.092 lOU 5OZ.Z79 215.' 2lU36 579 7Z.175 1.19U 139.000 1.757.1 Z.4II.5lZ I ..... 21.0 913.'50 17.7 502.800 11.6 159.364 ,U Zl1.75' lOU 5OZ.279 229.5 Z5I2H 64.2 14.975 1.333.2 16un 1."09 2.117210 

._w~ 

Urban 
R.III 11.1 231.100 Z.I 15.064 23.3 196.110 '.5 15.175 100.5 116.611 13.1 65.tZ7 9.0 900 511.1 q.m 745.' 619.771 10lil .,.11.1 m.loo 2.1 15.* ... 23.3 l!llelt U 15.175 100.5 IIUII IU 65.427 9.0 900 511.1 41.'77 74U &lH71 

IOTAllloCRIS 
U ..... 15'.7 14.I&7.Z31 19.7 5.553.02' '91.7 10.547.339 1212.1 IU70.455 911.4 Z.HII.47& 31U 1.510.050 9."5.5 Z.771.146 IZ.758.2 5O.'Z2.tZI a .... 11.2 2.252.'14 502 1.064.174 156.6 1.'82.774 145.1 UZ2.275 1.015.9 2.116.102 1.046.4 1.092.915 IIZ.& IOC.175 U14.& &Z1.111 1.360.1 11.163157 TDIII ZU.9 16.419.715 I1U UI7.191 656.1 12.030.113 USU 14.59Z.730 1.075.9 2.116.102 Z."".l '.019.451 501.0 1.614.225 1'.900.1 l.401i_ ZI.II9.0 61.586.271 

"DVM· ...... Doily VeIIidt Mila 01 Tmot 
NIle· All miltate dill lit IS of DamIoor 31. 1980. UrbII ..... IN defined. lalld , •• 1IfIIIa.in.foct boulldlries wiI~ I IIIIOUIIIioa dIMity IICIIdinC 1.000 penoos per sq .... milt IIIClI 1llll1IIIOU1l1ion of 5.000 or mort. 



~"!'I" . " ..•.. ,.1, . '9...~$P ...... .ijZ4Z .CR ,! .0 . .', 'Jv'".~ • .",4",,**,,,,.0 

._--_. __ ._- .. _--- -~.-."-- ... _ .. _ .. ". . .. - -. -- ... -_.-

.. _______ .- ___ ._. ______ . ____ . ___ . __________ ._ .. STATlON -:- Sl'tQ ._-_ .. - --_._-------------------------,--
• 

----~-----------.-------- ._----_._-----_._--_.-

-----_._------_.- --.- --' --------.. 4ACT-PER(ENT VARIATION BY YE4RS-- ---- ---- - TA8LET---- -
-- .. - -- -_ .... _--

YE4R -- UOT----lq65·--1~66 '--1961'-196'S-'--1'969 -c- 1970 ---1971 -1972 1973-- "1974-1975-'-i976-r97-"'--1-9'frl979 

1 965 60,605 -;---- - . -. --_.--_._-_. --_._---- ---------'----_. 
-,.------.196o-69t373'---..1T4-• ..,..5----:---..-:~~-------,---------___:_---- ----.----.-------,-----~-------:---

.1967 78.720-- 29.9' U.S . - --- ._. -. ----- --------

1968 88.197- 45.5 - 27.1' 12~C-------------··-

19 €q--99 ;-~9 r--:--c;-4~-1,r.~ 6. " 12. 8 

1970 108.683 79.3 56.7 38.1 23.2 Cj.2 

-lenl 118.286--9S.2 70.5 50.3 -34.1·-18.~ S.8 

-, 9 7 ZiZ7f7 Zr-Tla-;T 84-;]--62;~4. 8 28.1t U .5 8.0 

1973 133,~4S' -121.0' . 93.-1 70.2 .. ----51.9--34.6 -'23.2 .- 13.2 4.9 

.. 1974 138,494 --128.5 -'99. 6 75.Cj- -'57.0- 39.2 --27.4 '-17.1 8.4 3.4 -... -.-

-----1915'-1. 54, 733--'SS";r-l.-23 ~-a---Cj6;' -E--'5;4-55 '-S--42;4-~O~8 ---21;1 --lS-;s--tT.'7 

1976 163.945 '-170.5136.3 10S.3 - e5.9 . 64.8 50.8 38.6 28.4 22.4 - 18.4'- 6.0 ._--. 

1977 182,756 --201.6 --163.4 132.2 '-107.2 -- 83.7 68.2 - 54.5 43.1 36.4 32.0' ---18. r- ---'1l~5---
1975-193,-6'48--n9.5 179.1 Iltli;-c--n9-;~'94-;6---,8_;Z--63-;'1-51_;6-44-;r-lCJ.B. 25.1 t8.t 6. 0 

. . .-

.. -- "·7-l97~·~~Z~-~221.2· ... =-l80.6. 147.3:":=1"20.7-:95.6'··79.1 64.6 52.It 45.3 40.5 25.8 - --18. 7-,----6~-5~O_;~----·-- . .. 
1980 197,533 .: 225.9---184.7 150.9" 124.0 .- 9S.5 Sl.S 67.0 54.7 1t7.5 42.6-··-Z7~7--- 20;;5---S~1--' 2-;;0--r;5--

-----------:,;", 

---------,-------------_., .----_. 
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NCTCOG Major Thoroughfare Link File 

1980 Network Information Pertaining to Freeways 

NETWORK STRATIFICATION . PORT I ON OF' I NTEt'S I VE STUDY AREA (I SA) 

AREA TYPE NUt-iBER OF DALLAS COUNTY . TARRANT COUNTY , REST OF ISA .. 
LANEC\ MILES AVERAGE r.OIlNT CV" MILES AVFRAr.E f':OIINT CV MILES 

CBo 1; . 0.37 70148 0.24 0.75 . 
f-. 

:OBo .It IIt.45 86276 o ~2 ,lI.·7A .. '76888 . . 
0.08 

-
SUBURB 4 42.61 37277 o C;q ~8' qla' 46164 0.36 11 7F. 

.. 

RURAL It. . 20.31 18]01 . 0.2"\ : 12.00- r!:;7?? 0.82 ~6.78 

CBO 6 ·1 .48 . 091,60 0.1)2 . 
.. 

0"72, Ql&l&Qn 0.09 ~ 
OBo 6 23.00 .. 78471 . o 44 ·8.17 73439 0.26 

." .. 

SUBURB .. 6 . 5'1.53 51157 0.1)0 57.15: 4Q070' 0.41) 
.. 

RURAL. .. 6, . .8. 10 35944 o 1q '12 ~ 72 l6Q2l . 0.36 
CBo B. 0.38 113113 0.68 

OBo .8 15.88 1162C'2 o 21:; 1 :19 61714 0.07 

SUBURB 8 43.78 69317 o c;R 12 ';\1' 41607 0.35 . 

RURAL 8 9.81 2~41)1) O.Oq .: c; :tn 29920. 0.08 
-

.... OBO 10 2.4~ 14q"\08 o lq 
.. 

.,": __ S.lJJlJJB.B ."_.~ . - 10 ..... ". 0;·1)1 ':'--':-l601Ro 0.00 
. I . 

OBo '. 12 0.14 . 
. . 

I 
'. ·'1 .' ..... 
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Appendi x 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 traftfc 
maps of the State Department of Highways and P~blic Transportation (1). 

The freeways were divided into two sections, inside 1-"610 and between 1-610 
and the proposed Beltway 8. These are both circumferential facilities; 1-610 
is located 6" miles radius from the CBD and Beltway 8 is approximately 12 miles 
radi us. 

The average peak hour at each location was determined to be" the 100th 
hi ghes t hour for the years 1969,. 1973 and 1976 and the 75th hi ghes t" hour for 
1979 (1). The change in the hour used was necess i tated by the changi ng traffi c 
conditTons, i.e., the decreasing "variation in hourly volumes across the day. 
Ins tead of two di s ti nct peaks wi th a low peri od between, there now exi s ts a ~ 
generally high volume of traffic across the entire day. The directional distri­
buti on factor from "the Department IS" count s tati ons was used to obtai n" the peak 
direction hourly volume (column 1)*. Estimates were generated from Department 
traffic maps for those segments of roadway not having automatic traffic count 
statio-ns(l,Z) "" 

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 vehicles in P.M. "peak hour, peak direction 

HGRTS travel time maps (7) were used to calculate peak-hour d~lay. Measure­
ments of travel" time, both peak and off-peak, were taken at the intersection of 
each freeway and 1-610 and Bel tway 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 (column2). There was no significant delay outside of Beltway 8 
in any of the years examined. Volume was multiplied by the delay per vehicle 
to obtain peak-hour delay (column 3). 

S.W. Fwy. - Inside 1-610 1979 
" Peak-hour travel "time to 1-610 

-Off-peak travel time to 1-610 
"Peak-hour de Jay per" vehi c1 e 

23.0 
11.8 
11.2 minutes 

* Refer to Tables C-l through C-4 in Appendix C • 
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Peak-hour. Peak-hour 
. vol ume X del ay = 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-peri od. 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 

Peak-hour delay = Remaining peak-period delay 

= ·11 .2 mi nutes 

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

7191 X 
1976 
1973 
1969 

peak-hour 

2.81 
ratio=2.75 
ratio=2.68 
ratio=2.59 

= 20,207 vehicles 

Peak-period volume -- Peak-hour volume = Remaining peak-period volume 
20,207 vehicles -- 7,191 vehicles = 13,016 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 fre'eway segment for 1969, 1973, 1976 and lQ79. ' 

s. W. Fwy. -' 1-610 1979 

Remaining peak-period X Remaining peak-~2riod 
volume delay per vehicle 

13,016 vehicles X .11 .2 mi nutes 

= Remaining peak-period 
del ay ! 

= 145,780 vehicle-minutes 

'Peak-hour delay + Remaining peak-period = Total peak-period delay 
del ay 

80,539 veh-mins + 145,780 veh-mins = 226,319 vehicle-minutes 
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APPENDIX C ." 

P.M. Peak-Period Delay 
Houston, Dallas, Fort Worth 
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Table C-l~ 1969 P.M. Peak-Period Delay- Houston 

Peak Hour 
Remaining Remaining Remaining 

Peak Hour Peak Hour Peak Period Peak Period Peak Period P~ak Period Peak Period 
Volume Delay/Veh Delay Delay/Veh Volume Volume Delay Total Delay 

"reeway Segment (Veh) (Mins) (Veh-f·li ns) I (Mins)2 '(Veh) (Veh)3 (Veh-~i'1s )4. (Veh-Mins)~ 
1 2 3 4 5· 6 8 

50uthwes t Ins 610 5;Q60 7.2 36,432 7.2 13,105 8,045 57,924 94,356 
US· 595 

61O-Be It 5,800 1.7 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 7,399 16, J30 26,193 
. I.-lOW 

61O-Be It 6,297 4.2 4.2 68,497 26,447 16,309 10,012 42,050 

North Ins 610 . 6,329 4.1 25,949 4.1 16,392 10 ,063 4l,258 67,207 
I-45N 

61O~Belt . 5,683 33,854 2 .. 3 13,071 2.3 14; 719 9,036 20,783 

() E(lst~x Ins 610 6,045 4.5 27,203 4.5 15,655 9,610 43,2.15 70,448 
I US :;~N 

61O-Be It 3,840 0.7 9,946 ·4.274 6,962 eN 2,688 0.7" 6,106 

East . Ins 610 4,040 4.3 17 , 372 4.3 10,464 6,424 . 27.623 44,995 
I-WE 

61O-Be It 778 1,267 4,892 .0.1 489 0.1 12,670 7,778 

Gulf Ins 610 5,845 . 11.2 6.5,464 11.2 15,139 9,294 . 104,093 169,557 
1-455 

61O-Belt 0.4 5,818 2,327 3,791 3,660 0.4 1,464 9,478 

,. ICol. 3 = Col. 1 x Col. 2 4Col. 7 = Col.. 4 x Col. 6 
2Col. 4 = Col. 2 x 0.5 sCo 1. 8 = Co 1. 7 + Co 1. 3' 
3Col. .6 = Col. 5 - .Col. 

Source: References 2,' 4, 6, 8 



Table C-2: 1973 P;M. P~ak-Period Delay-Hquston 

Remaining Remaining Remaining 
Peak Period Peak Hour Peak Hour Peak Hour Peak Period Peak Period Peak Period Peak Period 

Volume Delay/Veh Delay Delay/Veh Volume Volume Delay Total Delay 
Freeway Segment (Veh) (Mins) (Veh-r·li ns) 1 (Mins)2 (Veh) (Veh)3 (Veh-Mins)4 (Veh-Mins)5 

1 2 3 4 5 6 7 8 

Southwest Ins 610 5,435 8.6 46,741 8.6 14,566 9,131 78,527. 125,268 uS 595 
61O-Be It 6,832 2.2 15,030 2.2 18,310 11,478 25,252 40,282 

Kat 
~lOW Ins 610 6,504 2.3 14,959 2.3 17,431 10 ,927 25,132 40,091 

61O-Bel t 6,102 6.4 39,053 6.4 16,353 10,251 65,606 104,659 

North Ins 610 6,624 8.8 58,291 8.8 17,752 11,128 97,926 156,217 1-45N 
61O-Be It 6,065 3.1 18,802 3.1 16,255 10,190 31,589 50,391 

r, Eastex Ins 610 5,688 1.1 6,257 1.1 15,244 9,556 10,512 16,769 I 
~ US 59N 

61O-Be It 15,094 24,080 4,493 2.0 8,986 2.0 12,040 7,547 

East Ins 610 4,978 2.6 12,943 2.6 13,341 8,363 21,744 34,687 I-WE 61O-Belt 3,471 2.1 7,2-89 2.1 9,303 5,832 12,247 19,536 

Gulf Ins 610 5,866 12.0 70,392 12.0 15,751 . 9,885 118,620 189,012 1.-455 61O-Belt 4,422 0.7 3,095 0.7 11,852 7,430 /5,201 8,296 

1 
2CO 1. 3 = Co 1. 1 x Co 1. 2 "Col. 7 = Col. 4 x Col. 6 
3Col. 4 = Col. 2 x 0.5 sCol. 8 = Col. 7 + Col. 3 
Col. 6 = Col. 5 - Col. 

Source: References 2, 4, 6.. 8 
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Table C-3: 1976 P.M. Peak-Period Oelay- Houston 

Peak Hour 
Remaining Remaining Remaining 

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-I·1ins)1 (Mins)2 (Veh) (Veh)3 (Veh-Mins)4 (Veh-Mins)5 
1 2 ·3 4 5 6 7 8 

Southwest Ins 610 7,124 7.7 54.,855 7.7 19,591 12,467 95,996 150,851 
, US 59S 

61O-Belt 7,112 3.0 21,336 3.0 19,558 12,446 37,338 '58,674 

Katy Ins 610 6,741 7.0 47,187 7.0 ' 18,538 11,797 82,580 ' .129,767 
, .I-luW 

610- BeH ,6,139 7.7 47 ;270 7.7 i6,882 10,743 82,721 129,991 

North Ins 610 6,063 5.2 31,528 5.2 16,673 10,618 55,172 86,700 
1-45N' 61O-Belt 5,049 , 8.8 44,43~ , 8.8 13,885 8,836, 77 ,756 122,187 

n 

<JI Eas tex Ins 610 6,326 7.9 49,975 7.9 17,397 11,071 87,461 137,436 
US S9N 61O-Be It 5,168 3.8 ~9,638 3.8 14,210 9,042 34,,360 53,998 

East Ins 610 5,752 3.0 17,256 3.0 15,818 10,066 30,198 47,454 
I-I0E 61O-Belt 5,210 1.9 9,899 1.9 14,328 9,118 17,324 27,223 

Gulf Ins 610 6,314 11.9 75,137 11.9 17,364 11,050 131,495 206,632 
I-45S 

61O-Belt 5,562 1.8 10.012 1.8 15,294 9,732 17,518 27,530 

", 1 Co 1. 3 = Co 1. 1 x Co 1. 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. 

Source: Ref~rences 2~ 4~ 6, 8' 



TableC-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-f·li ns) 1 (Mins)2 (Veh) (Veh)3 (Veh-Mins)" (Veh-Mins)5 

1 2 3 4 5 6 7 8 

Southwest Ins 610 7,1.91 11. 2 80,539 11.2 20,207 13,016 145,780 226;319 
US 595 61O-Be 1 t 7,690 6.3 48,447 6.3 .21,608 13,918 87,683 136,130 

Katy Ins 610 6,624 5.5 36,432 5.5 18,613 11 ,989 65,940 102,372 
I-lOW 610-Belt 5,788 9.0 52,092 9.0 16,263 10,475 94,276 146,368 

North Ins 610 6,192 3.5 21,672 3.5 17 ,398 11,206 39,221 60,893 
1-45N 610-Belt 5,918 13.9 82,260 13.9 16,628 10,710 148,869 231,129 

n 
I Eastex Ins 610 6,061" 5.4 32,729 5.4 17,031 10,970 59,238 91,967 

O"l 
US 59N 

61O-Bel t 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 
I-lOE .i 

61O-Bel t 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 ti10-Belt 5,978 1.9 11 ,358 L9 16,798 10,820 20,558 31,916 

1 
zeol. 3 = Col. 1 x Col. 2 ~Col. 7 = Col. 4 x Col. 6 
3Co1. 4 = Col. 2 x 0.5 5Col. 8 = Col. 7 + Col. 3 
Col. 6 = Col. 5 - Col. 1 

Source: References 2, 4, 6? 8 
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Table C-5: 1975 P.i~. Peak-Period Delay - Dallas 

Remaining Remaining 

Peak Peak Peak . Peak· Remaining 

Hour Peak Hour Peak Hour Period Period Period Peak Perioc Peak ?eriod 

Volume Delay/Veh Delay 1 Delay/Vp.h Volume Voll4me Delay Tota: DelaS 
Freeway Segment (Veh) (Mins) (Veh-Mins) (Mins)2 (Veh)3 (Veh) (Veh-Mins)4 (Veh-~ins) 

Z· 3 4 5 6 7 8 

US 75N 
Ins Ll2 4,447 20.0· 88,940 10.0 12,096 7,649 76,490 l65,430 

Ll2-635 4,235 11. 7 49,550 5.9 11,519 7,284 42,976 S2,526 

I-35E N 
Ins Ll2 5,151 4 :3 22,149 2.2 14,011 8,860 19,492 :"),641 . 

Ll2-635 4,597 1.6 7,355 0.8 12,504 7,907 6,326 13.581 

I-30W 
n Ins Ll2 3,587 1.7 6,098 0.9 9,757 6,170 5,553 :1,651 

I 
-......j 

Ll2-Bel t 3,377 0.2 675 0.1 9,185 5,808 581 ~,256 

I-35E S· 
Ins Ll2 5,832 0.7 4,082 0.4 15,863 10,031 4,012 8,094 

Ll2-635 2,878 

1-45S 
Ins LI2 2,697 4.6 12,406 2.3 7,336 4,639 10,670 23,076 

Ll2-635 1,593 1.4 2,230 0.7 4,333 2,740 1,918 4,148 

I-30E 
Ins Ll2 6,658 4.6 30,267 2.3 18",110 11 ,452 2.6,340 55,967 

Ll2~635 3,161 2.0 6,322 1.0 8,598 5,437 5,437 ll,759 

1 4 . 
2Col. 3 = Col. 1 x Col. 2 5Col. 7 = Col. 4 x Col. 6 
3Col. 4 = Col. 2 X 0.5 Col. 8 = Col. 7+ Col. 3 
£01. 6 = Col. 5 - Col. 

Source: References 2, 4, 6, 8 



Table C-6: 1981 P.M. Peak-Period Delay - Dallas 

Remaining Remaining 
Peak Peak Peak Peak Remaining 
Hour Peak Hour Peak Hour Period Period Period Peak Period Peak Period 

Volume Delay/Veh Delay 1 Delay/Veh Volume Volume Delay Total Dela~ 
Freeway Segment ( Veh') (Mins) (Veh ... Mins) (Mins)2 (Veh) (Veh)3 (Veh-Mins)4 (Veh-Mins) 

2 3 4 5 6 7 8 

US 75 N 
Ins Ll2 4,400 12.2 53,680 5.1 12,496 8,096 49,386 103,066 

Ll2-535 4',520 14.7 66,444 7.4 12,837 8,317 61,546 127,990 

I -35E N 
Ins Ll2 5,630 2.8 15,764 1.4 15,989 10,359 14,503 30,267 

Ll2-635 ~ 5,215, '1.3 6,780 0.7 14,811 9,596 6,717 1.3,497 

1-301'1 
CJ Ins Ll2 4,245 2.4 10,188 

I 
1.2 12,056 7,811 9,373 19,561 

CO 
Ll2-Bel t 3,540 0.7 2,478 0.4 10,054 6,514 2,606 5,084 

1-35E S 
Ins Ll2 6,"505, 3.1 20,166 1.6 18,474 , 11,969 19,150 39,316 

Ll2-635 3,340 0.2 668 0.1 9,486 6,146 615 1,283 

1-45S 
Ins Ll2 3,290 1.2 3,948 0.6 9,344 6,05-4 3,632 7,580 

Ll2-635 1,905 0.3 572 0.2 5,410 3,505 701 1,273 

1-30E 
Ins Ll2 7,140 4.9 34,986 2.5 20,278 13,138, 32,845 67,831 

Ll2-635 ' 3,735 0.7 2,615 0.4 10,607 6,872 2,749 ,5,364 

1 " 4 
Col. 3 = Col. 1 x Col. 2 Col. 7 = Col. 4 x Col. 6 

2Col . 4 = Col. 2 x 0.5 
5 ' 
Col. 8 = Col. 7 x Col. 3 

3 Col. 6 = Col. 5 - Col. 1 

Source: References 2, 4, 6, 8 
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Table C-7: 1975 p.r~. Peak-Period Delay - Fort worth 

Remaining Remaining 
Peak Peak Peak Peak Remaining 
Hour Peak Hour Peak Hour Period Per.iod Period Peak Period Peak Period 

Volume D~lay/Veh Delay Delay/V 2h Volume Volume Delay Total DelaS Freeway Segment (Veh) (Mins) (Veh-Mins)l (Mins) (Veh) (Veh)3 (Veh-Mins)4 (Veh-Mins) 
1 - 2 3 4 -5 6 7 8 _ SH 121 

Ins 820 2,490 1.4 3,486 0.7 6,773 4,283 2,998 6,484 

1-301'1 
Ins 820 2,990 8.5 25,432 4.3 8,133_ 5,.143 22,114 47,546 

I-30E 
Ins 820 3,755 0.9 3,380 0.5 10,214 6,459 3,229 6,609 

1-351'1 N 

" Ins 1-20 2,890 0.3 867 0.2 7,861 4,971 994 1,861 I 
~ 

1-351'1 S 
Ins 820 3,620 2.0 7,240 1.0 9,845 5,225 5,225 13,455 

US 287S 
Ins 820 1,380 1.0 1,380 0.5 3,754 2,374 1,187 2,557 

1 
iCol. 3 = Col. 1 x Col. 2 
3Co.1. 4 = Col. 2 x 0.5 

.4Co1. 5 = Col. 5 - Col. 
-:5Co1. 7 = Col. 4 x Col. 5 

Col. 8 = Col. 7 + Col. 3 

-·"·<:·-·~0Uree: - References 2-, 4, 6, 8 



Table C-8: 

Peak 
Hour Peak Hour 

Volume Delay/Veh 
Freeway . Segment (Veh) (Mins) 

1 2 
SH 121 

Ins 820 2,890 1.1 

I-30W 
Ins 820 3,450 3.5 

I.-30E 
Ins 820 4,125 1.0 

I-35W N 
n Ins 1-20 3,260 1.6 
I 

0 
I-35W S 

Ins 820 3,815 2.5 

. US 287S 
Ins 820 1,880 0.8 

1 
2Col. 3 = Col. 1 x Col. 2 
3Col. 4 = Col. 2 x 0.5 
4Col. 6 = Col. 5 - Col. 
5Col. 7 = Col. 4 x Col. 6 
Col. 8 = Col. 7 + Col. 3 

-------.-. .source: . References 2, 4, 6, 8 

.. -.: ... ~.;OI. 

1981 P .11t. Peak-Peri od Del ay - Fort Worth 

Remaining Remaining 
Peak Peak Peak 

Peak Hour Period Period Period 
Delay Delay/Veh Volume Volume 

(Veh-Mins)l (Mins)2 (Veh) (Veh)3 
3 4 5 6 

3,176 0.6 8,208 5,318 

12,070 1.8 9,798 6,348 

4,125 0.5 11,715 7,590 

5,215 0.8 9,258 5,998 

9,538 1.3 10,835 7,020 

1,505 0.4 5,339 3,459 

.. ~. 

Remaining 
Peak Period 

Delay 
(Veh-Mins)4 

7 

3,191 

11,426 

3,795 

4,798 

9,126 

1,384 

Peak Period 
Total Delay 
(Veh-Mins)5 

8 

6,367 

23,496 

7,920 

10,013 

18,664 

2,889 

• 1 -'~'" 
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