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ABSTRACT

A major commitment has been made in the Houston area to develop median,
physically separated authorized 9ehic1e lanes. The lanes are reserved for_
specié]]y authorized high-occupancy vehicles. To date, oﬁly buses and van-
pools have been permitted to use the special lanes. N o

Phase 1 of the first completed authorized vehicle lane (AVL) opened on
the Katy Freeway (I-10) in October 1984, Since that is the first of many 2
such lanes, in Some respects it is being used as a laboratory to détermine
desirable approaches for operating the AVL facilities.

To increase potential utilization, a decision was made to permit
authorized 4+ carpools to begin using the AVL on a test basis in'April 1985.
This research study, funded jointiy by the Metropolitan Transit Authority of
Harris County and the Texas State Department of Highways and Public Transpor-
tation, was initiated to undertake a comprehensive analysis of the effects of
pérmitting carpool utilization.

This report documents the data collected in March 1985 before carpool
utilization of the AVL was permitted. Comprehensive traffic data, both on
the AVL and the freeway, were collected. In addition, surveys of transit
users on the AVL, vanpoo]bdrivers on the‘AVL, vanpool passengers on the AVL
and motorists not using the AVL were undertaken. Those data, in addition to
a state-of-the-art assessment, are documented in this research report.

This is the first of a series of reports to be pfepared as part of this
research effort.

Key Words: High-Occupancy Vehicle Lanes, Transitways, Busways, Carpools, HOV
Facilities, Authorized Vehicle Lanes







- SUMMARY

As part of efforts by the Metropolitan Transit Authority of Harris
Canty (METRO) and the Texas State Department of Highways and Public
Transportation (SDHPT) to maintain mobility, Houston is in the process of
implementing an extensive freeway transitwéy program. These transitways are
typiCa]]y located in the freeway median, are about 20-feet wide, are one-lane
reversible, and aré separated from the mixed-flow traffic lanes by concrete_~'

median barriers.

Little experience exists in the planning, design, and operation of this
type of facility; in many cases, it has been necessary to develop guidelines
~as the planning and design process progressed. The same type of process will
be necessary in learning how to operate the transitways.

‘The first fully completed transitwdy,opened on the Katy Freeway (I-10)
in Houston in October 1984. Phase 1 of that facility, about 5 miles in
Tength, is now in operation. In some respects, this section of transitway is
serving as a laboratory to test different approaches for operating the tran-

- sitways.

Based on the experience with the contraflow lane on the North Freeway
(I-45N), only authorized buses and vans were allowed to use the Katy
Transitway. This resulted in fewer than 100 vehicles using the transitway in
the peak hdur, and a perception developed that the transitway was
underutilized. |

In response to this perception, a decision was made to allow authorized
4+ carpools to use the transitway on a test basis. Numerous concerns were
expressed over the poésib]e impacts of carpools on transitway utilization,
level-of-service, and operations. As a result, the carpool use was estab-
lished as an experiment. This study, jointly funded by METRO and SDHPT, was
initiated to carefully analyze and evaluate the impacts,df carpool utiliza-
tion of the transitway on both the transitway and the mixed-flow lanes.




The data presented in this report'weﬁe'COllected in March11985; carpdo1

utilization of the trans1tway began in April- 1985 Thus, this report
documents the "Before" data base. ' : ' -

State-of-the-Art overﬁe‘w?

Other high-occupancy vehicle (HOV) priofity’prOJects,imp]ementEd
elsewhere in the United States were réviewed At least 8 of those projects
found it necessary to change the definition of eligible high- -occupancy
vehicles in order to either increase HOV -l1ane utilization and/or decrease the
violation rate in the HOV lane.

The following five observations are most relevant to the Houston study.

1.

With the exception of contraflow lanes where carpools are excluded
for safety reasons, the Houston transitways are the only freeway HOV
lanes that do not allow some cars onto the lanes.

Houston is the only city that: requ1res authorization to use HOV
lanes.

The only projéct that has successfully maintained a 4+ carpool
definition is the Shirley Highway serving Washington, D.C. Other
projects define carpools as either 2+ or 3+.‘ The District of colum-
bia, served by the Shirley Highway, has approximately 70% more
office space than does downtown Houston. Outside of the peak hour,
there are currently proposals to lower the 4+ definition on the
Shirley HOV lanes.

There is reason to beljeve that;allowing carpool utilization of the
transitway will increase total person movement on the priority lane.
In all instances where the carpool definition has been changed to
allow more carpools to use the HOV'lane, total person movement in
the priority lane increased. '
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5. On at least two HOV projects, over time carpool volumes have‘

increased to the point where level- of-service in the pr10r1tyl"'

lane(s) is threatened. This is a concern in Houston s1nce,.f0r
successful transitway projects, over the first five years utiliza-
tion can be expectéd to increase at annual rates of approximately
40%. |

Evaluation Criteria

Since carpools are being allowed on the Katy Transitway on an
experimental basis, the general criteria for assessing the "success" of this
experiment were agreed to in advance. These criteria are shown in Table S-1.

Traffic Data Collection and Analysis

The effects of changes in the design and operating regulations of the
Katy AVL Are measured in terms of travel times, volumes, speeds and inci-
dents. Most of the traffic data presented in this report was collected
before the AVL was opened to authorized carpools on April 1, 1985. However,
since the AVL was to be extended 1.7 miles to the West Belt overpass on May
2, 1985, the data were collected in a manner that makes it possible to
meésure the changes in travel time to AVL users. Some of the benefits of the
extended AVL length were measured and are discussed in this report.

, The operational characteristics are classified according to whether
persons and vehicles are authorized (AVL Traffic) or not authorized (Non AVL
Traffic) to use the AVL.

The travel time studies determined that time savings to the AVL traffic
vary greatly by time of day, with an average reduction of 7 minutes in the
morning and 8 minutes in the afternoon.

Traffic volumes were collected on the access ramps to the freeway and
arterial streets that are used by AVL traffic, the mainlanes of the freeway,

and the AVL. The vehicular volumes (vans and buses) on the AVL are less than




Table S-1. Criteria For Judging the Success of the Katy AV Carpool Experiment

Proposed Evaluation Factor

Proposed Relative
Weighting

Resultmg Impact

.1. Change in Person Movement on
the Katy AW directly attri-
butable to carpooling

2. Non-User Perception of Katy
AVL Utilization

3. Change in Average Travel Time
. On the AVL

4. Change in Person Délay to
Mixed-Flow Traffic

5 Increase in Frequency of Break-
downs on the AVL

6. Increase in Authorization and
Enforcement Costs

30

20

15

Highly Successful: Total AVL person movement |

- increases by at least 20% due to carpooling

Successfuli Person movement increases
by between 5% and 20%

Somewhat Unsuccessful: Person movement
essentially unchanged (0% to 5% increase)

Highly Unsuccessful: Person movement
decreases.

Highly Successful: At least 70% of non-
users respond that AVL is sufficiently
utilized.

Successful: Between 50% and 70% of non-
users respond that AV is suff‘iciently
utilized.

Somewhat Unsuccessful: Between 50%
and 70% of non-users respond that AVL is
not sufficiently utilized.

Highly Unsuccessful: More than 70% of
non-users respond that AVL is not
sufficiently utilized.

Highly Successful: No change.

Successful: Average travel speed de-
creases by no more than 3 mph.

Somewhat Unsuccessful: Average travel
speed decreases by between 3 mph and
6 mph.

Highly Unsuccessful: Awverage travel
speed decreases by more than 6 mph.

Highly Successful: No change or a de-
crease in total delay.

Successful: Delay increases by less
than 5%.

. Somewhat Unsuccessful: Delay increases

by 5% to 10%.

Highly Unsuccessful: Delay increases
by more than 10%.

Highly Successful: None.
Successful: Less than 5%.

- Somewhat Unsuccessful: Increase by

between 5% and 15%.

Highly Unsuccessful: Increases by
more than 15%

Cost values need to be developed by
METRO,

In this matrix, items #1 3, and 4 indirectly address change in total corridor delay. In this matrix,
item 5 indirectly addresses trip reliability. '
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150 vehicles during“each of the 3-hour operating periods. Even though the
person volume is;Significant (2500), the impact of the relatively low,AVLT7

vehicle volume on freeway volumes is difficult to measure because Ofgthe
normal variation in traffic flow. The normal daily use of the AVL is 60
buses and 90 vanpools.

Operating conditions experienced by the AVL traffic on the AVL are, for
the most part, free flow. Headway studies at the entrance and exit to the
AVL indicate that the speeds of 15% of the AVL traffic may be affected by
other vehicles. The travel speeds on the AVL average 52 MPH for buses and 56
MPH for vans, with an overall average speed of 55 MPH.

On thé freeway mainlanes in the sections adjacent to the AVL, the Non

AVL traffic has average speeds of 26 MPH in the morning and 25 MPH in the

afternoon.

The AVL has had no incidents during the first five months of Operation,,.

and the Non AVL traffic has had typical accident experience. In the freeway
section adjacent to the AVL, at least one accident occurs during 10% of the
1norning peak periods and 30% of the afternoon peak periods. During these

incidents and others involving disabled vehicles that block a freeway lane,

the travel time savings to the AVL traffic can increase by 2 or 3 times the
normal rate.

For the 5 months of operation prior to the introduction of carpools, the

Katy AVL has provided time savings that exceed the level of 1 minute per mile

of transitway recommended in previous Federal Highway Administration
research, The usage of the priority lane by buses and vanpools is at
comparable levels to the first months of operation of the North Freeway
contraflow project. Based on accident experience, it appears that the design

of the AVL and the resultant restrictions to the normal freeway roadways have
not resulted in unsafe operations. ‘




~ Surveys of>Transituay_psefs and Non Users

In addition to the traffic data collection, surveys of both users and
non users of the tranéitways were undertakeh.' Surveys were conducted of: 1)
patrons on transit buses using the tranSitway; 2) drivers of vanpools using -
the transitway; 3) passengers in vanpools using the transitway; and  4)
‘motorists on the Katy Freeway mixed-flow-lanes notIUSihg the transitway.

Mode Choice

In several respects, the personal and trip characteristics of both
transitway users and non users are similar (Tab]e'S-Z). Perhaps the
important difference is trip destination. While virtually all transit trips
are to downtown, less than half of total trips are to downtown. Increased
transitway service to employment centers other than downtown could offér a
means of increasing transitway utilization. ’

A major concern associated with allowing carpools on the trahsitway is

. the number of transit and vanpool users who wiT] switch to carpools. On the

E1 Monte Busway in Los Angeles, as many as 25% of carpoolers were former
trénsit patrons.

In reviewing the previous mode of-travel for transit patrons and van-
pooler, the largest percentage previously drove alone (Table S-3). The park-
and-ride service had attracted 16% of its ridership from vanpools or car-
pools. The vanpools had attracted 15% of their ridership from buses and 22%
from carpools. Thus, the vanpool to park-and-ride bus mode switch was 7% of
resulting bus ridership; the bus to vanpool mode switch was 15% of resulting
vanpool ridership. Combining this finding with the response to the question
of whether the survey respondent will switch to a 4+ carpool once 4+ carpools
are allowed on the transitway, it appears that the modal "overlap" in Houston
may be smaller than the 25% found in Los Angeles. In fact, if the survey
data are accurate, the volume of 4+ carpools attracted to the transitway may
be small, and the primary source of that volume will be carpools curréntly
operating in the mixed-flow lanes. Most commuters can identify several
factors that make their current commuting mode attractive to them.




Table S-2. Personal and Trip Characteristics of Survey Respondents

Non Transitway Users

Characteristic Transitway Users
~ , o Transit Vanpool Motorists
Age, years (501:!1 Percentile) 33 36 40
Sex, % Male % 52% 6%
Education, years (average) 15.6 15. 4 15.7
Occupation
% Professional 56% . 55% | 51%
% Managerial ' 13% 21% 19%
% Clerical 21% 20% 9%
% Sales &% X 12%
Trip Purpose, Percent Work 99% 100% 94%
'Trip Frequency (5 or more days/week) 91% 95% 84
Trip Destination:
Downtown - 96% 70% 38%
Galleria/City Post Qak 0% 11% 24
Texas Medical Center 1% % 9%
Greenway Plaza ‘ % % 8%
University of Houston 3% 0% - 1
Percent of Home Zip Codes (origin) 46% 44 31%

in 77079, 77084, or 77449




Table S-3. Factorslnflwncing Mode Choioe, SurveyRespondents

Transitway Users

- Non Transitway Users

. Factor
: Transit vanpool - Motorists
Previous Mode of Travel |
Drove Alone 44 34 o
Carpool or Vanpool 16% 35% iminie
Bus b 15% e
Didn't make Trip 27% 16% e
Primary Reasons for Selecting Mode v
Convenience 23% 17% 7%
Traffic/Don't Like to Drive - 28% 13% 0%
Cost ‘ 18% 31% 2%
Need Car for Job ——— —— 22%
'No Bus or Van Available —— -—— 22%
% Héving at least part of bus fare,
van cost, or parking cost paid 4 ‘
by employer -57% 50% 54
Will You Change To Transitway 4+ Carpool
Continue Present Mode 86% 93% 76%
Change to Carpool 0% 1% 5%
Not Sure 14% 6% 19%
How Important is the Transitway in Your
Decision to bus or van
Very Important 39% 25% —
Somewhat Important 26% 16%. ——
Not Important 35% 59% ——
-Would You Bus or Van If There Were No
Transitway
Yes £9% 8% —_—
No 15% - 6% ——
Not Sure - 16% 7% —
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Perceived UtiliZation Of the Transitway

~ The surveys conf1rm that a percept1on exists espec1a11y among non-users
of the trans1tways that the trans1tway is not suff1c1ent1y utilized (Tab]e S-
4). Of the non users of the tran51tway, on]y 3% felt the transitway was.
sufficiently used to justify the project. Of the vanpoolers who use the
transitway, a maJor1ty felt it was not sufficiently utilized. Most, although '
not a maJor1ty, of transit users felt the transitway was suff1cient1y
utilized.

‘ Thus, it appears that the perception of utilization is a very real
problem that needs to be addressed.

One final observation is appfopriate. ‘While 90% of the motorists felt
the transitway was underuti]iied,141%'thought'1t was a good transportation
improvement. While that is not a majority, it does exceed the 35% who
indicated it was not a good improvement.

Table S-4 Perceptions of the Level of Utilization of the Katy Transitway

Measure of Effectiveness Transitway Users Non Trarisitway Users
or Success Transit Vanpool | Motorists
Is the Transitway Sufficiently Utilized
Yes 49% 30% 3%
No 3% 51% 90%
Not Sure 18% 19% 7%
Is the Transitwéyva Good improvement
Yes o P — o ax
No ———— — 35%
Not Sure ' _ —— ——— 24
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- IMPLEMENTATION STATEMENT

“Since there is relatively little experience with operating exclusive, -
reversible high-occupanty vehicle lanes, many of the operating procedureS’and'
“approaches to be used in Houston will be developed through experience. A key
operating issue involves the type of vehicles that will be allowed to utilize
the special lanes. '

‘This study was specificé]ly,undertaken to assist the Metropolitan -
Transit Authority and the State Department of Highways and Public
‘Transportation in the implementation and operatlon of the authorized vehicle
lanes. The study, through analys1s and comparison of both "before" and

"after" data, assesses the impacts of permitting 4+ authorIZed carpoo]s to.
utilize the special high- -occupancy vehlc]e lanes. ’

,DISCLAIMER

» The contents of this report reflect the views of the authors who are
reSponsib]e for the opinions, findings, and conclusions presented herein.
The contents do not necessarily reflect the official views or policies of the
Texas State Department of Highways and Public Transportation or the
Metropolitan Transit Authority of Harris County. This report'does not

constitute a standard, specification, or regulation.
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~ INTRODUCTION

In order to help Cope with the mobility problem in the Houston qrea;«
both the Metropolitan Transit Authority of Harris County and the Texas State

Department of Highways and Public Transportation have committed to developing

an extensive system of transitways on freeways. The "typical® Houston

transitway;vwhich is reserved for exclusive use by authorized high-occupancy
vehicles, is located in the median of a freeway, is one-lane reversible, is

approximately 20-feet in width, and is separated from the mixed-flow traffic

~ by concrete median barriers. A typical section is shown in Figure 1.

The commitment to transitways in Houston is more extensive than that of
any other city. - Over 40 miles of transitways are currently under construc-

tion with another 23 miles in the final planning and design stages. The_

ultimate commitment to transitways may result in over 100 miles of these
‘facilities in operation with a total capital cost in excess of $1 billion.
The current]y committed transitwéy system is depicted in Figure 2.

Relatively little experience exists in the planning, design, and
dperation of these transitways. As a result, throughout the p]ahning,and
design process it has, in effect, been hecessary to develop the planning and
design guidelines as the projects progressed. That same procedure will be
required in establishing the desirable approaches for operating the transit-
way projects. |

This research assists in addressing.one aspect of the operational

issues; that is, should carpools be permitted to use the transitway facili-

ties.
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THE PROBLEM AND ISSUES TO BE ADDRESSED

The first phase of the transitway on the Katy Ffeeway (I-10) in Houston
became operational in October 1984. Approximately 5 miles of transitway.WaS-
»cbmpleted between Bunker Hi11 and the West Loop (I-610). The location of
this section is shown in Figure 3. A detailed description of the project is
available in other references (1, 2).* Since this is the first of several
transitways to beCOmevoperationa], it is, in some respects, being used a8 a
laboratory to test various approaches for operating these priority lanes.

The Authorized Vehicle Concept

Primarily for safety reasons, when the contraflow lane was implemented
on the North Freeway (I-45N) in 1979, only vehicles authorized by METRO and
the State were allowed to use the priority lane. Only buses and vanpools
were considered for authorization. Authorization involved actions such as
driver instruction, vehicle inspection; certain insurance requirements, and a
~ minimum number of registered riders.

This approach worked well on the North Fréeway'and generated a substan-
tial level of utilization (Figure 4). As a result, it was decided to use
this same approach in operating the Katy_Transitway; locally the transit-
ways are referred to as authorized vehicle lanes. In addition to providing a
level of operational cdntrol, the authorization process was considered de-
sirable to require some sort of driver training; this i$ particularly desir-
able due to restricted geometrics associated with the AVL. ‘

Thus, when the Katy AVL opened in October 1984, only transit buses and
vanpob]s were allowed to use the priority lane.

*Denotes number of reference listed at end of report.
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Peak-Period Utilization

The Katy Transitway, approximately 5 miles in length, does prdvide
significant travel time savings, particularly in the p.m. peak. Actual and
perceived time savings are shown in Table 1.

However, allowing aonly buses and vanpools onto the lane resulted in the
appearance, to some individuals, of the AVL being underutilized; 1essbthan
300 vehicles used the Katy AVL on a daily basis (Table 2). Less thanlele
vehicles operated on the lane during the peak hour, '

A Decision to Introduce Carpools

As a possible means of increasing utilization of the Katy AVL, a
decision was made to permit carpool utilization on a test basis. Authorized
4+ carpools would be allowed to use the AVL beginning April 1, 1985.
Authorization for carpools involved: 1) carpeols on the AVL have 4 or more
persons; 2) drivers are certified andkissued identification cards after

' passing a written test; 3) vehicles have a valid Texas inspection sticker no

more than 6 months old; 4) each vehicle pass a visual inspection by METRO;
5) minimum state insurance coverage be met; and 6) drivers take at least one
transitway trip in an authorized_vehicie to become familiar with the AVL
geometrics.

At the same time, this study was initiated to comprehensively assess the
impacts of allowing carpools to utilize the priority lane.

Concerns Regarding Carpool Utilization

The objective of the transitway is to provide reliable, high speed
service for authorized vehicles. 1In terms of priorities, the greatest
attention is given to maintaining high bus operating speeds.

Due to concerns that existed over carpool utilization of the relatively
narrow (19.5-feet wide) transitways, the introduction of carpools was allowed
only as a test to be carefully monitored. While numerous concerns were
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Table 1. Actual and Perceived Travel Time Savings, Peak Period,

Katy Transitway

Actual or Perceived Peak-Period Travel Time Savings
Time Savings (minutes)
a.m p.m,
Actual Time Savingsl 7 8
Perceived Time Savings (avg. )2
Vanpool Drivers 7 13
Vanpool Passengers 8 12
Transit Patrons 9 13

lsource: Texas Transportation Institute travel time studies.

2$urveys of AVL users performed by TTI and presented in this report.

Table 2 Utilization of the Katy Transitway, January 1985

Type of Vehicle | AM, P.M. Total Daily
Peakb Peak Peak Peak
Hour Period Hour | Period
Transit Bus
Vehicles 23 a7 16 39 86
Persons 1020 2030 740 1735 3765
Vanpools
vehicles 68 81 &3 | 9 172
Persbns 745 886 670 950 1836
Total
Vehicles ; 9l ‘ 128 79 130 258
Persons _ 1765 2916 1410 2685 5601

Source: Texas Transportation Institute counts.




expressed regarding carpool utilization, these concerns generally fall into
two areas: 1) utilization impacts; and '2) operational problems.

Utilization Impacts

The principal objective of the transitway is to increase person
movement. Allowing carpools on the lane, according to some, might: 1)
simpiy attract riders from buses and vanpools, thereby moving no more people
but requiring more véhicles; this might require a reduction in the Tevel of
bus service, resulting in a loss of more patronage; 2) the capacityof thé
lane is finite, and introducing carpools might exceed the capacity of the
lane; the result would be a lowering of the level-of-service provided which,
again, could reduce patronage. |

Thus, concern existed that, by allowing carpool utiTization, the best
result might be moving the same volume of persons with more vehicles, while
the worst result might be moving fewer pepple with more vehicles.

Some concern also existed that the Tevel of AVL utilization necessary
for the AVL to appear sufficiently utilized to mixed-flow traffic was greater
than the capacity of the AVL. Thus, the introduction of carpools, with all
the possible problems associated with it, might not be capable of al]eviating
the perceived utilization problem it was intended to address.

Operational Concerns

Allowing carpools onto the'AVLyw0U1d result in more vehicles on the
lane; quite possibly, the mechanical condition of the carpools would be
inferior to the buses and the vans. The result might be increased break-
downs. Given the narrow width of the AVL, increased breakdowns could
adversely impact trip time reliability for all AVL vehicles, thus negating a
major advantage of the AVL. Similarly, accidents and safety-related concerns
might increase. |

Transitways elsewhere in the United States (I-395, Shirley Highway and
the E1 Monte Busway) that allow carpools are beginning to experience capacity
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concerns; some lowering of the transitway level-of-service during portions of

the peak hour is oCcurring . To date, no HOV project has changed the defini-

tion of eligible vehicles upward (i.e., change carpool definition from 3+ to
4+). It is conceivable that, if carpools are allowed to use the AVL, at some
future date it may become necessary to reduce the number of vehicles allowed
to use the AVL in order to assure level-of-service. This may be a difficult
action to implement. '

Also, other minor problems were expected. Authorization costs and
complexities would increase, as would potential enforcement problems.

Objectives of the Study

The Metropolitan Transit Authority and the Texas State Department of
Highways and Public Transportation jointly funded this research effort. The
intent is to cakeful]y and comprehensively evaluate the technical impacts of
allowing carpools to use the Katy AVL.

The following are the objectives of this study.

Objective 1. Identify Project Goals

Before carpools are allowed to use the lane, the involved agencies
should agree on what needs to occur for the carpool test to be considered
"highly successful", "somewhat successful", "somewhat unsuccessful", or
“highly unsuccessful®.

Objective 2. Impacts On AVL Traffic

A detailed traffic analysis of the impact on operations within the AVL
associated with carpool utilization will be performed.

Objective 3. Identify Mode Choice Trade-offs

Identify the factors that cause individuals to select to use a bus, van,

or carpool, and define the "modal overlap" that results (i.e., how many of




the carpool patrons would use buses or'vans if carpools were not eligible
users of the AVL). .

Objective 4. Assess Overall Corridor Mobi]ity

Idéntify changes in corridor persdh movement, both volumes and time
patterns, resulting from carpool utilization.

Objective 5. Impacts On Non AVL Traffic

~ A detailed operations analysis of the impact on non-AVL traffic, if any,
associated with carpool utilization of the AVL will be performed.

Objective 6. Improved Operating Techniques

If the carpool test is found to be a "success” and carpool utilization
is to continue, operating/enforcement/authorization techniques that will
cause the projects to be even more successful will be identified.

12




STATE-OF-THE-ART OVERVIEW
Several priority lane projects have been implemented on freeways in the
United States. This section of the report reviews some of the data relative

to carpool utilization of those facilities.

Eligible Users on HOV Projects

Carpools have not been allowed on freeway contraflow lanes; that
decision has been made for safety reasons. Also, on the exclusive bus
roadways in Pittsburgh and Ottawa--developed entirely by transit agencies on
separate rightséof-way-—on1y buses are allowed to use the facilities.

However, on all other freeway priority lane projects--both exclusive.
lanes and concurrent flow lanes--some user group other than buses has been
allowed on the priority lane (Tab]e‘3). As shown subsequently in this
seétion, some of the projects shown in Table 3 did begin operation allowing
only bus utilization of the Tane; vehicles eligible to use those projects
have changed over time.

0f the projects shown in Table 3 that permit carpool utilization, eligi-

ble carpools are defined as follows: 4+ = 7%, 3+ = 64%, 2+ = 29%.

Another point also should be made. None of the projects shown in Table
3 require any driver training or authorization to be able to use the priority
lane. The impact the authorization process in Houston will have on AVL

carpool volume is unknown at this time.




Table 3. Eligible User Groups on Freeway HOV Projects, Exclusive Lanes

and Conburrent Flow Lanes

Project Type of - Eligible User Grbupsi St_atus
HOV Lane ' During Operating Periods

Washington, D.C.

I-395, Shirley Highway Exclusive Buses, 4+ Carpools Operational

I-66 Exclusive Buses, 3+ Carpools Opera-tional
Los Angeles, El Monte Busway Exclusive Buses; 3+ Carpools Operational
Bostoh, S.E. Expressway Comurrent Flow Buses, 3+ Carpools . Terminated
Honolulu, Moamalua Freeway Concurrent Flow Buses, 3+ Carpools Terminated
Los Angeles, Santa Monica Concurrent Flow BuSes, 3+ Carpools’ Terminated
Miami, I-95 o Concurrent Flow | Buses, 2+ Carpools Operational
New Jersey; Garden St. Pkwy. Concurrent Flow Buses, 2+ Carpools Terminated
New York Citj y Brooklyn-Queens Concurrent Flow " Buses, Taxis? 4 Operational
Orlando, I-4 ' Concurrent Flow Buses, 2+ Carbo-’ols Operational
Portland, Banfield Concurrent Flow Buses, 2+ Carpools Operational
San Francisco

I-280 Concurrent Flow Buses, 3+ Carpools Operational

I-580 Concurrent Flow Buses, 3+ Carpools Terminated

Route 101 | Concurrent Flow Buses, 3+ Carpools Operational
Seattle, SR 520 Concurrent Flow Buses, 3+ Carpools Operational

lthis is either the current eligible usage or the eiigible usage at the time the project was
terminated. .
zutilization is restricted due to merge capacity at the temmination.

Carpools As A Percent of:Tbtal Utilization

-

Carpools and vanpools provide a significant portion of total HOV lane
ridership. A survey of utilization on nihe projects is summarized in Table
4. For the projects shown, between 21% and 88% of total person movement is
served by either carpools or vanpools. ibn average, roughly half the total
HOV ridership is served by carpools and vanpools, the other half being served

by transit vehicles.
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Table A Estimated Carpool and Vanpool Utilization of HOV Lanes

-Facility and Time Period Bus Passengers vanpool and Carpool Total
I : ' Passengers Passengers
No. - % . No. %

Houston, I-45N Contraflow

(buses and vanpools)
6-8:30 a,m, 5,100 | 63% 3,000 37% 8,100

Houston, Katy Transitway

(buses and vanpools)
6-9:00 a.m, , 2,000 69% 900 3% | 2,900

Shirley Highway, Wash. D.C.

" (buses and 4 carpools) :

7-8:00 a.m. 11,800 52% 11,000 - 48% 22,800

6-9:30 a.m, 23,700 55% 19,700 45% 43,400

E1 Monte Busway, Los Angeles
‘ (buses and 3+ carpools)

6~10:00 a.m. 8,470 58 7,330 46% 15,800

peak-hour 3,450 53% 3,040 47% 6,490

1-66, Washington, D.C.

(buses and 3+'carpoo‘ls) ;
a.m. peak hour 2,600 29% 6,5001 N 9,100

1-95 Miami Concurrent Flow
a.m. peak hour 640 2% | 2,200 7% 2,840
U.S. 101 Marin County |
a.m, ;Seak hour 3,700 o 980 zvé 4,680
‘Santa Monica, Los Angeles
peak period - 3,810 20% 15,289 | 80% 19,099
Banfield, 1-80, Portland

(buses and 2+ car_pools) L
a.m, peak hour : 300 12% 2,100 | 88% 2,400

Average, non-weighted —— 46% _— 54 V —

11ncludes illegal vehicles (i.e., less than 3 persons/vehicle) in the priority lanes

Source: Texas Transportation Institute Sufgeys




F1gures 5 and 6 show historical utlllzation trends on both the Shlrley_
Highway in wash1ngton, D.C. and the E1 Monte Busway in Los Angeles. At'
present, carpools carry about half the r1dersh1p on both those exclusive HOV
projects.

Impact of Changing the Definition of Eligible Users

Numerous HOV projects have found it necessary to change the def1n1t10n
of eligible users. This has occurred for two principal reasons: 1) the lane
appeared to be underutilized; and 2) the violation rate was not acceptable.

The definition of eligible users has been changed on at least eight HOV
projects in the United States. A summary of the impacts of the changéd
definition on 7 of those projects is shown in Table 5. The data for the
other project, SR 520 in Seattle, is limited and complicated by factors not
relating to the change in definition of eligible vehicles.

In interpreting Table 5, it should be realized that reliable and
comparable volume data are not available for several of the projects.
Several estimates were developed by TTI to assemble the Table 5 data. While
it may not be appropriate to give a high level of credence to any one
specific number in the table, it does appear noteworthy that, in all cases,
total person movement increased when more vehicles were allowed to use the
HOV lane. In general, there was no significanf change in operating speed on
the HOV Tane after volumes were increased. In those 1nstances where the
carpool definition was lowered to reduce the violation rate, a reduct1on in
that rate was realized.

Limited data exist regarding the previous mode of the new carpoolers
allowed to utilize the HOV lane. The data from the El Monte Busway suggest
that 50% of the carpools were formed a$ a result of peing able to use the
priority lane; however, roughly 25% of carpoolers had been bus passengers
prior to carpooling (13). Thus, carpool usage of that HOV facility increased
total person movement, but it also apparently attracted riders from the bus
operation.
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Table 5.

Use a High-Occupancy Vehicle Facility

Estimated Impact of Increasing the Volume of Vehicles Eligible ta

Project Vehicles Allowed : )
Time Period in HOV Lane HOV Vehicle Volume | HOV Person Volume | Violation Rate | HOV Speed (MPH)
Type of HOV Before | After |Before| After| % Before | After | % Before | After | Before| After
References (date) | (date) chg. chg.
Banfield, I-80 Buses | Buses
Portland, Ore. 3 2+
(wB, A.M. Peak Hour) (1975) | (1979)
Bus 16 16 300 300
Carpool 200 | 900 550. |.2100
TOTAL 216 | 916 |32&%| 850 | 2400 | 182% | 18%-22% | 6%-10%| 48 50
1-95, Miami Buses | -Buses
3+ 2+
(Peak Hour) (1976) | (1977)
Bus | 20 20 600 640
Carpool 915 1100 1s00| 2200
TOTAL 935 |1120 | 20%| 2500| 2840| 1& | 63% 36% | 50-55 [50-55
Route 101, Concurrent Bus Buses
San Francisco Only 3+
(sB, A.M. Peak Hour) (1974) | (1976)
Bus 94 97 3600 3700
Carpool = | 288 -—1 979
TOTAL 94 | 385 (31| 3600 4679 | 3% | 1%-3% | 6%-18%| 48 48
Garden State Pkwy. 34 2+
New Jersey (1980) | (1981)
{peak hour) ; :
Carpool 320 900 |181% 870| 1800 | 106% | 10%-35% | 6%-18% | 58 56
El Monte, Los Angeles Buses | Buses
(wWB, 6-10 AM) Only 3+
(1973) | (1977) ]
Bus 160 160 5200 5200
Carpool == |1200 =—=| 4000
TOTAL 160 1380 |763% 5200) 9200 | 77% 0:1 10% 55 55
1-66, Virginia Buses | Buses
(AM, Peak Hour) 4 3+
(1982) | (1984)
Bus 70 79 2240 2600
Carpool 200 1360 | 2290| 6300
TOTAL 970 1979 |10%% 61401 9100 | 48% | 1% 10% 52 51
| shirley Hwy., Virginia Buses | Buses
(EB, 6-9:30 AM) Only 4
(1970) | (1973)
Bus 310 350 13500} 15700
Carpool === |00 === 4500
TOTAL 310 1450 |367% | 1350020200 | sox | % 10% NA NA

Note: Same of the data, as presented in this table, are not avéilable. In those cases, the estimates shown were made
Thus, some numbers shown are TTI estimates.

by combining data from several sources.

Sources: References 3-13.
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~The experience nationwide suggests that permitting additional vehicle
groups to use an HOV lane will increase person movement as long as level-of-
service is not adversely impacted. It should be noted that, in none of the
~ instances shown in Table 5, the addition of new vehicle groups to the lane
did not result in exceeding the HOV lane capacity. Thus, HOV operating
speeds were not greatly affected. Close measurement of bus travel times on
E1 Monte before and after carpool introduction found that bus speeds remained
unchanged (14). Had the level-of-service in the HOV lane been allowed to
deteriorate, the results of adding the new HOV users to the lane may have
been quite different.

It might also be noted that, while carpools did not affect level-of-
service at the time they were introduced, over time carpool volumes have come
to create concerns on both the Shirley Highway and the E1 Monte Busway.
Peak-hour passenger car equivalents per lane on E1 Monte exceed 1100; on
Shirley Highway this value is in the range of 1500 vehicles per hour per
lane. Both these projects are now considering alternatives to reduce peak-
hour HOV volumes. '

Allowing more carpools/vanpools to use an HOV lane will increase the
_percentage of total HOV movement served by vanpools and carpools. Some bus
patronage will likely be lost to these alternative forms of ridesharing.
This occurrence might be viewed in two manners. From the viewpoint of
society as a whole, it may be desirable that total person movement is
increased, and that more of that movement is occurring in carpools and
vanpools that do not require a direct subsidy per passenger. From the
viehpoint of the transit operator, it is likely that potential transit
patronage will be reduced. And, since a relatively high-level of bus service
must be made available for facilities such as .park-and-ride lots to function
satisfactorily, it may not be possible to reduce bus service by the same
percentage as the patronage lost; thus, allowing more carpools to use a HOV
lane may increase the per passenger subsidy required for those individuals

continuing to use transit.




Federal Highway Administration Policy

Some of the projects shown in Table 5 lowered carpool occupancy

requirements from 3+ to 2+. Current federal policy can be summarized by the

following.

"According to a national study and FHWA's own analysis of existing

vehicle occupancy, an HOV-2 priority lane accomplishes little more
than rearranging traffic in lanes according to number of occupants.

The number of vehicles using the HOV lane may increase but this is

offset by a decrease in the average vehicle occupancy in the other

lanes. Use of HOV-2 does not generally accomplish the purpose for

which priority treatments are implemented, i.e., to move more

people in fewer vehicles and encourage people to use high occupancy.

vehicles.

Therefore, on HOV projects not yet opened to traffic and for which
Federal-aid funds are used for construction, a minimum three

persons per vehicle criteria is rgquired. There may be unusual
circumstances that would Justify consideration of HOV-2. ‘These
situations will have to be sent to Washington headquarters for

approval. For existing HOV lanes which are presently using two

occupant vehicles as the minimum criteria, you are encouraged to

increase the minimum criteria to HOV-3."

Significant Observations

Based on the experience in operating HOV lanes across the country, the

following observations appear relevant to the Houston transitway system.

1.

With the exception of contraflow lanes where carpools are excluded
for safety reasons, the Houston trans1tways are the only freeway HOV
lanes that do not allow carpool utilization.

Houston is the only city that requires authorization to use HOV
lanes.
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The only project that has successfdlly maintainedua'4+ carpool
definition is the Shlrley H1ghway serving Washington D.C. The
D1str1ct of Columbia has approx1mate1y 70% more office space than

‘does downtown Houston. Outside of the peak hour, there are propo- ‘,

sals to lower the 4+fdefinitionvon the Shirley Highway.

There 1is reason to believe that allowing carpool utilization will
increase total person movement on the priority lane. On all
projects when the carpool definition has been Changed to allow more
vehicles into the HOV lane, total person movement in the priority
lane increased. Some of the carpoolers (25% in Los Angeles) will be

former bus patrons.

On at least two HOV projects, over time carpool volumes have in-
creased to the point where level-of-service in the priority lane(s)
is threatened. Alternatives for reduc1ng peak <hour HOV volumes are

being considered for both of those projects. This is a concernﬁ

since, on successful trans1tway prOJects, for the flrst 5 years

~utilization can be expected to increase at an annual rate of 40%.
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'CRITERIA FOR MEASURING THE SUCCESS OF CARPOOL UTILIZATION

Carpool utilization of the Katy:Authorized Vehic1e-Lane is being allowed
on an experimental basis. It was decided by METRO and the State that the
general criteria to use for measurihg whether the experiment is successful or

not should be agreed upon in advance. |

Thekprincipa1 reason for“aliowing carpool use was to increase AVL
volumes in an effort to address the perception of underutilization. Thus,
unless a "significant" volume of carpools used the AVL, the experiment would
not be considered successful regardless of what else occurred. While a
“significant“ vqlume was not precisely quantified, a feeling seemed to exist
that a peak-period volume of at least 75 to 100 carpools would have to éxist
to even begin to increase the perception of AVL utilization. |

With that background, Table 6 was developed to serve as a general guide
in evaluating the carpool experiment. Data collection was oriented to
develop information that could be used to quantify the criteria shown in
Table 6.

It was also agreed that, during the duration of the experiment,
circumstances might arise that would justify some modification in the
criteria shown in Table 6. ’ ‘
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Table 6. Criteria Fer Judging the Suceess of. the Katy M Carpuol Experiment

" Pmposed Evaluation Factor Praposed Relative ‘ Resulting Impact
: , - Weighting .
1. Change in Person Movement on ' - 25 { Hig'\ly Successful' Total AVL Eerson movement
o carpoolmg

_the Katy AW. directly attri- e increases by at least 20% due
butable to carpnolmg : . ;

‘Suceessful: Person movament 1ncreases
by between 5% and 20% :

Samewhat thucoessf‘ul: Person movemeht
essentially unchanged (0% to 5% increase) -

Highly Unsuccessful: Person movement

, decreases.
2. Non-User Perception of Katy o 30  Highly Successful: At least 70% of non-
AVL. Utilization » R TR D us&ri respond that AVL. is suf‘ficlently
: ' ' ‘ - utilized,

Successful: Between 5@6 and 70% of non-
users respond that AL is sufficiently
utilized.

Somewhat Unsuccessful:. Between 50%
and 70% of non-users respond that AWML is
not sufficiently utilized.

Highly Unsuccessful: More than 70% of
. non-users respond that AV is not
sufficiently utllized

3. Change in Average Travel Time o 20 ‘, Highly Successful: No c_hange.‘
On the AVL » ' : .

Successful: Average travel speed de-
creases by no more than 3 mph.

Somewhat Unsuccessful: Average travel
Zpegﬁ decreases by between 3 mph and.
6 mph.

Highly Unsuccessful: Average travel
speed decreases by more -than 6 mph.

4 Change in Person Delay to 15 Highly Successful: No change or a de-
Mixed-Flow Traf‘flc ’ crease in total delay. :

Successful: Delay increases by less
than 5%. .

Somewhat Unsuccessful: Delay increases
by 5% to 10%.

Highly Unsuccessful: Delay increases
by more than 10%.

5. Increase in Frequency of Break- 5. Highly Successful: None.
downs on the AVL o
Successful: Less than 5%.

Samewhat Unsuccessful: Increase by
between 5% and 15%.

Highlg Unsuccessful: Increases by
h

more than 15%
6. Increase in Authorization and 5 1 Cost values need to be developed by

Enforcement Costs . METRO.

In this matrix, items #1 3, and 4 indirectly address change in total corridor delay. In this matrix,
item 5 indirectly addresses trip reliability.
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TRAFFIC DATA COLLECTION AND ANALYSIS

In order to have the necessary "before" data base to comprehensi\ie‘]y’
dssess the carpool impact on both AVL and non AVL traffic extensive traffic .
operations data were collected. These data, presehted in this section,
address the following areas: 1) travel time; 2) volumes; 3) speeds; 4)
total trip time; ahd 5) incidents/accidents. .

Travel'y Time

Travel time studies were conducted on the Katy' Freeway between the SH 6
interchange and the S.P.R.R. overpass east of the Washington Avenue._'
interchange. The studies were conducted in Februar‘y and March of 1985 to
measure the effects of the opening of the Katy AVL from Gessner to Post Oak.-
Add1t1ona1 studies were made after the AVL was extended to the West Be]t

" interchange on May 2.

The study length of 13.2 miles was divided into 4 sections and numbered :
in the direction of travel (Table 7). ‘ '

Table 7.  Section Limits for Travel Time Runs

Section Naner ‘ Limits of Section

AM Designation ' PM Designation
1 . , 4 . SH 6 to the West Belt Access Ramps to
“the AL (46 mi.)

2 3 West Belt Access Ramps to the Gessner
‘ Access Ramps (1.7 mi.)
3 ' 2 Gessner Access Ramps to the east

terminus of the AW at Post Oak (4 7 mi.)
4 1 ~ Post Oak to the S.P.R.R. overpass of I-
10 (2.2 mi.)
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Travel runs were made on the freeway malnTanes at 15 minute 1ntervals,
and on the AVL and Katy Road/Wash1ngton Avenue route at more frequent
intervals.

AM_Peak Period

Total Length-

Travel times vary by time of day as traffic congestion develops on the

freeway lanes in the study area. Figure 7 shows the average travel times

from several studies for the AVL and the non AVL traffic over the entire 13.2
mile study length. Table 8 illustrates the variation that occurs in the
daily studies. ‘ :

For the 3-hour peak periOd, the average travel time for the non AVL.
traffic is 26.5 minutes, or an average speed of 30 MPH. The average travel
time for the AVL traffic is 23.6 minutes with the AVL open at Gessner, and
21.2 minutes with the AVL open at West Belt; this is equ1va1ent to 33.6 MPH
and 36.5 MPH, respectively. ’ ‘

Since the majority of the AVL traffic uses the lane during the 2 hours
when traffic congestion peaks, travel times and speed impacts of the AVL are
more significant during this time period (Table 9.) For the non AVL user,
the average travel time is 30.6 minutes and 26 MPH.  The corresponding mea-
sures of travel time and speed for the AVL traffic during the 2-hour peak are
26.5 minutes with the AVL open at Gessner and 23.5 minutes with the AVL open
at West Belt. ’

Each of the four sections described in Table 7‘were analyzed in a
similar manner to determine the impact of the AVL.

Section 1. Section 1, from SH 6 to the West Belt access ramp to the
AVL, is 4.6 miles long. The travel times in this section have the greatest

variability , because they are dependent:on the traffic flow rates that load
the freeway from the west. The length of congestion will vary from zero to
4.6 miles. This section operates with the AVL and non AVL traffic both in
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__Table 8. Eastbound A.M. Speeds In the Katy Freeway Mainlanes

_ . ‘Average ‘Speeds in MPH
Date of Study ‘ Begin Time (AM) ~| Secl { Sec2 | Sec 3 | Sec 4 |
February 5, 1985 { - 6:00 | sa 52 | 81 51 )
' 6:15 : 44 | 4w | 45 9
6:30 27 28 | 35 43
6:45 . 19 24 23 29
7:00 17 [ 15 | 20 48 -
7:15 13 | 12 18 48
7:30 11 13 | 18 |
7:45 i2 | 13 | 20 | 4
8:00 43 | a8 28 45
8:18 17 16 | 24 52
8:30 21 22 25 51
, - 8:45 51 27 27 52
| February 12, 1985 6:00 55 | 5 | 55 56
: 6:15 43 | 55 | 51 | 56
6:30 38 32 f 41 | 54
6:45 33 26 42 55
7:00 27 | 25 | 34 58
7:15 28 {19 | 22 58
7:30 20 | 17 22 ) 52 |
7:45 20 17 | 22 | 57 5
8:00 26 16 25 . 39
8:18 27 | 21 28 58.
8:30 - 41 21 28 56
8:45 52 % | 34 58
February 14, 1985 6:00 54 58 | 58 | 57
6:15 52 51 | 54 57
6:30 27 38 Al 51
6:45 27 27 | 3 59
7:00 23 26 | 29 57
7:15 26 18 25 57
7:30 22 23 | 22 56
7:45 22 20 25 55
8:00. 29 19 | 24 59
8:18 47 2% 27 | 57
8:30 56 6 | 30 57
8:45 55 | 57 | 3 | 58
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Table 9 Eastbound AM. ‘Travel Times and Average S_pee&s, Freeway _Hainlhnes,_
and Katy AW, Katy Freeway, SH 6 to S.P.R.R. (13.2 miles)

,_Tréffic énd Time Pe_riod | ' Aver-ége Trével Time Awverage Speed
| | ~ (minutes) ~oeH)

3-hour Period, 6-9 a.m '

© Non AW Traffic 2.5 30
AW Traffic-Gessner Entrance 23.6 34
AW Traffic-West Belt Entrance 21.2 37

2-Hour Period, 6:30-8:30 a.m. |

~ Non AW Traffic ; 30.6 2%

- AW Traffic-Gessner Entrance 26.5 30
AW Traffic-West Belt Entrance 235 34

Table 10. Eastbound A.M. Travel Times and Average Speeds, Freeway Mainlanes
And Katy AL, Katy Freeway, SH 6 to West Belt AW Entrance (4 6 miles)

Traff’icb and Time Period Average Travel Time* Average Speed
(minutes) (MPH)

3-hour Period, 6-9 a.m. '

Non AW Traffic 10.2 27

AW Traffic. (same) (same)
2-Hour Period, 6:30-8:30 a.m.

Non AW Traffic 12.6 22

AW Traffic (same) (same)

*Travel time at 55 MPH is 5 minutes.
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mixed flow. Travel times in this sectien indicate a potential savings of 7.6
minutes in travel time for AVL traff1c when the AVL is extended to SH 6

(Table 10).

Section 2, Section 2, from the West Belt AVL access ramp to the Géssnér

AVL access ramp, is approx1mate1y 1.7 miles long (gate to gate), This sec-

tion of the AVL was 1nc1uded in the first phase of construction but was not
opened to AVL traffic until May 2, 1985. Travel times on the freeway main-
lanes adjacent td this section were measured in order to calculate the bene-
fits associated with operating this extension of Phase 1 (Table 11). The

travel time savings in this short sectioh are 3 minutes for the AVL traffic.

Section 3. Section 3, from the Gessner access ramp to the eastern

terminus at Post Oak, is 4.7 miles long.  The freeway cross section is 3 B

lanes to the Wirt entrance ramp, a distance of 3.5 miles, and 4 lanes for the

' remaining 1.2 miles. Traffic congestion normally exténds only to the Wirt

entrance ramp, thus increasing the average speeds on the freeway (Table 12).
The savings to AVL users in this section are 6 minutes..

Section 4. Section 4 js the 2.2 mile distance from Post Oak to the

S.P.R.R. overpass. The AVL traffic uses 01d Katy Road to Washington Avenue,
where it enters the I-10 eastbound lanes. Freeway travel speeds during the
AM peak period are high in this section, except for traffic exiting at the I-
610 interchange. The average freeway travel time and speeds are 2.4 minutes
and 55 MPH throughout the peak period (Table 13). ‘

The AVL traffic that continues on 1510 eastbound has higher travel fimes
because of both traffic signal delays at Post Oak and wash1ngton and the
lower speed 1imits on 01d Katy Road and Washington Avenue. The average
travel time and speeds for AVL traffic in Section 4 are 4 minutes and 33 MPH.
" Thus, AVL traffic in this sect1on has a greater trave] time than does non AVL
traffic by 1.6 minutes.
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Table 11. Eastbound A.M. Travel Times and Average Speéds‘,”Freeuay ihinlan_es
and Katy AW, Katy Freeway, West Belt Aw.Entrance to Gessner
A Entrance (1.7 mi.) ‘ | |

Traffic and Time Period Average Travel Tine ; Average Speed
| B  (minutes) (MPH)
3-Hour Period, 6-9 a.m , ' R
Non AW Traffic ’ 43 , 2
AW Traffic Ly = 55

2-Hour Period, 6:30~8:30 a.m
Non AW Traffic ‘ 49 2
AL Traffic , L9 - 55

 Table 12. Eastbound A.M. Travel Times and Average Speeds, Freeway Mainlanes
And Katy AW, Gessner AW. Entrance to Post Oak (4.7 mi.)

Traff’ic ahd Time Period Average Travel Time Average Speed
o mimtes) MPH)
3-hour Period, 6-9 a.vmy. . '
Non AW Traffic ’ 9.1 29
AW. Traffic | 51 , 55

2-Hour Period, 6:30-8:30 a.m.
Non-AW. Traffie 10.9 - 26
AW Traffic ' 5.1 55
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Table '13, Eastbound A.M. Travel Tines and Average Speeds, Freeway Mainlanes
And Katy AW, Post Oak to S.P RR. (22m.)

Traffic and Time Period = | Average Travel Time |  Average Speed |
: {minutes) . MPH)

3-Hour Period, 6-9 a.m. ‘ _
Non AVL Traffic R 1 2.4 | 55
AL Traffic | | a0 | 33

2-Hour Period, 6:30-8:30 a.m. ‘
Non AVL Traffic ; 24 55
AWL Traffic ' | 40 33

PM_Peak Period

The variation in travel times by time of day is similar to the AM peak
kperiod (F‘igure 8). Variations of average speeds by day and by section are
shown in Table 14 for three days. Congestion normally extends into Section
3 during the peak hour, and the speeds in Section 1 vary depending on the
1oading flow rates from the CBD. |

For the 3-hour PM peak‘pef‘iod,, theAave‘rage travel time for the freeway
(m,easur?ed at 15 minute heakdways) is 21.3 minutes. The average travel time
for the AVL traffic is 18.8 minutes with the AVL exiting at Gessner, and 16.3
minutes with the AVL exiting at West Be]}:. |

The two hour PM peak period has a Small change in average speeds (Table
15). '

Section 1. Section 1, from the S.P.R.R. to Post Oak, is 2.2 miles long.
The travel times measured in this study on the freeway indicated an average
speed of 40 MPH (Table 16). However, this speed can vary over a wide range
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Table 14 Westbound PM Speeds in the Katy Freeway Mainlanes

| February 5, 1985

 February 12, 1985

- February 14, 1985

3:00
3:15
3:30
3145
4:00
4315

6:00

54

54 |
55

55
53
34

.45

47
8
57
47
56

. 39

55 |

57
56
57
46
43
8
34
29
29
24
27
4

62
56

- 52
46
58
49

. 64

- 68
50

Seez Sec.?a '

62
57
57

3l
50
44
34

21
\
32
50

7
57

57

61

29
25
24

23

19
24
25

66
59
49
9
61
23
29
2
21
23
19
20
22
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Table 15, Westbomd P.M. 'I'ravel Times and Average Speeds, Freeway Mainlanes
And Katy AVL Katy Freeway, S.P.R.R, Overpass to SH 6 (13. 2mi.)

Traffic and Time Period ' AVerage Travel Time  Average Speed
(minutés)__ o (MPH) »

3-hour Period, 3:15-6:15 p.m.

Non AW Traffic o 2.3 | 37
AW Traffic-Gessner Exit ' 1 18.8 , ' 42

AVL Traffic-West Belt Exit 16.3 ' ]

2-Hour Period, 4:15-6:15 p.m. o _
Non AW Traffic . ‘ 247 1 32

AWL Traffic-Gessner Exit o 19,1 | v 44

AW Traffic-West Belt Exit _ 16.6 48

Table 16. Westbound P.M. Travel Times and Average Speeds, Freeway Mainlanes and Katy AV.,
 Katy Freeway, S.P.R.R. Overpass to Post Oak (2.2 miles)

* Traffic and Time Period Average Travel Time | Average Speed
(minutes) ‘ (MPH) -

3-hour Period, 3:15-6:15 p.m. |
Non AL Traffic 30 ' a4
AW Traffic ’ a0 33

' 2<Hour Period, 4:15-6:15 p.m.
Non AVL Traffic ’ ’ 3.3 40
AWL Traffic 4,0 33
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~ because the traff1c from wash1ngton approaches I- 610 in 5 lanes and only 2
continue west on I- 10. This section can become over]oaded early in the peak
period and Tower average speeds into the 20- 30 MPH range ‘

The travel times for AVL traffic along Wash1ngton and Katy Road will
vary a small amount due to de]ays at the traff1c s1gnals but the peak hour:
averages are cons1stent '

Section 2. Section 2, from Post Qak to Gessner, has Severe congestion
with average speeds less than 30 MPH (Table 17). Travel time savings by the
~AVL traffic average 6 minutes during the 2-hour peak period.

' Section 3. Section 3, from Gessner to West Belt, has traff1c conditions
' equ1va1ent to Section 2 (Table 18). The benefits to AVL traffic are 2
minutes over the 1.7 mile section. '

_ Section 4. The section from West Belt to SH 6 operates in mixed flow.
 The last bottleneck section is at Westview, approximately 1 mile west of the

AVL exit. Therefore, average speeds on the section are high (Table 19).

Travel Time Savings

| Travel time saved by the AVL traffic is calculated in Tab]es‘20 and 21

-+ for the AVL open to West Belt. The distribution of travel times for non AVL

and AVL traffic, shown in Figures 7 and 8, are used to determine the travel.
time savings by time of day for the AVL}traffic. The distkibution of AVL
~vehicle volumes is. converted to persons using occupancy rates of 30 persons
per bus, 8 persons per vanpool, and 4 persons per carpoo]; The occupancy'
rates are assumed to be uniform for the entire peak period. This is a good
assumption for vans and carpools. Actual data from bus ridership studies can

be used to correct the bus passenger numbers if necessary.

The total time saved is 490 person hours per day. The PM peak period
has some time Tost as a result of the time traveling on Washington Avenue and
01d Katy Road. However, this occurs early in the peak period when AVL
volumes are low.
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Table 17. westbound P.M. Travel Times and Average Speeds, Freeway Mainlanes and Katy M.,
Katy: Freeway, Post Oak to G&ssner AVL Exit (6.7 miles)

Traffic and Time period , Average Travel Time ‘ - Average Speed
’ - |  inutes) S e
3-hour Period 3 15615 p.m. , o
Non A\n. Traffxc _ ‘ _ “ 8.6 : ‘ 33
AW Traffic S sl s

2-Hour Period, 4:15-6:15 p.m.
Non AW Traffic : S ; 11. 4 25
AW Traffic sl 55

Table 18, Westbound P.M. Travel Times and Average Spéeds, Freeway Mainlanes and Katy AWL,
Katy Freeway, Gessner AW Exit to West Belt AW Exit (1.7 miles) ’

Traffic and Time period = Average Travel Time Average Speed
| (ninutes) 08

| 3-hour Peridd., 3:15-6:15 p.m.
Non AW Traffic ' 3.4 S 30
AW Traffic ’ o ; 1.9 _ 55

2-Hour Period, 4:15-6:15 p.m.
Non AW Traffic ' 3.9 T 2%
AW. Traffic , 1.9 55




Table 19.

Katy Freeway, West Belt A\L Exit to SH 6 (4.6 miles)

Westbound P.M. Travel Times and Average Speeds, Freeway Mainlanes and Katy PM.,

| Traffic and Time Period Average Travel Time Ave_ge Sbe’ed
, _’(mrimt_es) | ~MPH)
3-hour Period, f3~’:15-,6‘:15 p.m o -
Non AWML Traffic 5.6 &9
AL Traffic 5.6 ©
k2-Hour Period, 4:15-6: lSvp_.m. o
Non AW Traffic © 59 47
AW Traffic 5.9 a7

'Table 20, Eastbound AM Travel Time Savings For Katy AL Traffic, May 1985

Time of Average Travel Time Time Saved AV Volumes , Travel Time
Day Non-AVL AVL by AL [ Vans | Buses | Carpools | Persons - Saved.
(minutes) { (minutes) (minutes) 4 | (Person Minutes)
6:00 am 13,8 15.6 - 1.8 0] 3 0 90 - 162
6:15 15.9 16.8 - 09 41 4 0 152 - 137
6:30 21.5 19.7 1.8 43 1 1 66 119
6:45 25,7 2.4 - A3 21 9 3 466 2,004
7:00 3.2 23.2 7.0 21 | 4 o 288 2,016
7:15 36. 4 25.1 11.3 10| 9 2 - 358 4,045
7:30 38, 2 26.9 11.3 8| 5 1 218 2,463
- 7:45 37.2 25.7 11.5 .21 s 0 166 1,909
8:00 32.7 24 4 8.3 34 7 1 238 1,975
| 8:15 28.5 2.3 7.2 1| 6 0 188 1,354
8:30 24 4 18.8 56 0 3 o %0 504
8:45 19.3 18.4 0.9 0] 2 0 . 60 54
9:00 17.2 17.3 -0 o] 2 0 60 -6
9:15 '
| 3 Hr. Total 76 | 60 8 . 2,380 16,138
2 Hr. Total 72 1 4 8 1,988 15,885
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_Table 21. ' Westbound PM Travel Time Savings For Katy AVL Traffic, May 1985

Time of Ave‘ragé Travel Time - | Time Saved AV Volumes - “Travel Time |
. ‘ Day Non-AVL | AL by AL Vans | Buses | Carpools | Persons . Saved;
‘(ninutes) | (minutes) | (minutes) , | ; } | (Person Minutes)
3:00am | 137 | 160 o7
315 | 122 | 160 -as |
3:30 148 s | -0 | o 4| o 120 | -z
3:45 153 | 161 | -o8 1| s 0 158 S 12
a00 | 15 | 165 |  -20 8| 4| 3 164 S 3
. 4:15 17.3 w1 | L2 16| a 0 28 | 298
‘ a3 | 196 | 161 35 | 25| a 1 324 ' 1,134
] A:45 207 | 17.3 7.4 71 9| 1 30 | 2,842
s:00 | 2n.2 1.2 wo | &l 3 0 122 | 1,220
5:15 27.5 17.1 w4 |20 7 1 374 3,890
5:30 30,3 16.7 13.6 6| s 0 198 2,693
5:45 28.1 17.6 10,5 2| s 0 166 1,783
6:00 2.2 | 165 67 o| 2 0 60 a2
6:15 155 | 158 - 0.3 o| a 0 120 36
3 Hr. Total : ' 89 | 56 6 2,384 13,212 ¢
“ 1 2 Hr. Total 80 | 39 3 1,822 13,822




The 2- hour peak period indicates average sav1ngs of approx1mate1y 8
minutes per. person per trlp :

Volumes
AVL Volumes

The vo]umes of trafflc using the Katy AVL have increased since the
facility was opened in Qctober 1984, METRO has added bus transit service to
the Addicks Park-and-Ride facility and to the recently completed West Belt
Park-and-Ride facility; METRO has also rescheduled some existihg bus rdutes
‘ from'the»Memorial area. At the time that carpools were authorized to use the
AVL, the daily vo]umes on the AVL were:

- Period Buses Vanpools Total
M 58 76 134
P 56 89 145

These volumes wlll vary by 2 or 3 vehicles each day, but the tota]s have been
consistent since April.

The distribution of volumes is shbwn_in Figures 9 and 10. During the
morning operation, 90% of the vanpools arrive in 1 hour. In the afternoon,
there are two distinct peaks at 4:30 and 5:00. - The buses are even]y distri-
buted, apparently as a result of the regular headways used at the park- and-
~ride facilities. '

The maximum hourly volumes are 64 vph in the morning and 78 vph in the
afternoon. Peak 15-minute flow rates are 168 vph in the morning and 144 vph
in the afternoon. Since the AVL was opened to carpools of 4 persons or more,
8 carpools have used the lane on a regular basis. These vehicles afe
included in the volumes shown in Figures-9 and 10.
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- Freeway Mainlanes

Volume counts were taken from Toop detectdrs installed in the mainlanes.
of 1-10 at the Silber overpass and the GeSsneb overpass (Table 22). These
counts were made during 2 days in MarCh Jjust prior to the opening of the AVL
to carpools. The counts are very consistent for the 2 days, with the total
counts differing by less than 3%, and,with the peak-period counts differing
by less than 5%. Even though the peak-hour volumes agree very well, 3-hourb
volumes may have a difference of IOOO‘Vehicles or more. As a result, changes
in freeway demands as a result of a modal shift or use of an alternate route,
such as the AVL, cannot be measured if the diverted volumes are small.

Ramp Volumes

The ramps used by AVL traffic-to enter or leave the Katy Freeway at
Washington Avenue were counted in March (Table 23). The results for the 2
days agree very closely, and a change in AVL traffic should be detectable on'
these ramps. The significance of these data is the impact on traffic delays
that might be caused by an increase in volume at the Washington Avenue/I-10
intersections.

Katy Road Intersection Volumes

The volumes on the westbound approach to Post Oak intersection of Katy
Road were counted in March (Table 24). The afternoon volumes are important
in the analysis of traffic signal delay to AVL traffic.

Speeds

Average Travel Speeds

Time mean speeds were measured for each vehicle on the Katy AVL. The
times the vehicle entered and exited the lane were recorded to the nearest
second, and the travel time was divided into the length of the lane to
calculate average travel speeds. The distance used in the speed survey was
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Table 22,

Carpool Utilization

1985 Traffic Volumes, Katy Freeway Mainlanes Prior to AV

Location, ADT and Time Direction and Date
Eastbotnd Westbound
March 26 | March 27 March 26 ‘Marc:vh‘ 27
Si»lbevr Overpass - 4 Lanes :
ADT 88,368 92,283 85,980 87,976
6:30-9:30 am 20,673 20,505 14,285 14,504
3:30-6:30 pm 16,852 | 15,960 17,89 17,187
Peak Hour 7,417 7,172 6,196 6,239
Gessner Overpass - 3 Lanes
ADT 69,507 | 70,631 70,119 71,718
6:30-9:30 am 15,583 14,942 12,089 S12,171
3:30-6:30 pm 13,210 13,884 14,560 13,981
 Peak Hour 5,524 5,516 5,063 4,908
Table 23. 1985 Traffic Volumes on the Washingtbn‘ Avenue Access Ramps to the

Katy AW, Prior to AW Carpool Utilization

ADT and Time Period

Location and Date

Washington Entrance
To I-10 Katy Eastbound

Washington Exit
To I-10 Katy Westbound

March 26 March 27 March 26 | March 27
ADT 9,651 9,908 9,329 9,369
6:30-9:30 am 2,329 2,284 2,240 2,228
3:30-6:30 pn 2,205 2,247 2, 450 2,413
Peak Hour 960 905 977 937




Table 24 1985 Traffic Volumes, Old Katy Road Westbound Approach to North
Post Oak, Prior to AW Carpool Utilization

Study Date

ADT and Time Period . March 26 March 27

ADT 6,379 6,543
6:30-9:30 am 993 03
3:30-6:30 pm 2,235 2,476
Peak Hour 989 1,078

Table 25. Time Mean Speeds, Katy AW, March 1985

‘Type of Vehicle
Average Speed (mph) Bus Vans Total
Average Travel Speeds 52 MPH 56 MPH 55 MPH
 Standard Deviation 8.7 33 3.5
Coefficient of variation .0.17 0.06 0.06

Table 26. Spot Speed Survey, Katy AV, March.1985, Eastbound AM

Number of Vehicles | Speeds | Less Average

Date vans | Buses | Total | Missed | Than 45 | 45-50 | 50~54 | 54-57 | 57-60 | 60-63 | 63-66 | 66-70 | Speed (MPH) |
Mar. 13 76 56 132 12 0 0 9 2 22 ‘ 26 17 20 60
Mar. 14 82 55 ’ 137 11 0 26 50 34 11 2 2 1 53
(Rain)

Mar. 15 69 57 126 19 0 o | 19 25 25 13 18 7 59
Mar. 18 67 57 124 3 0 9 38 22 16 8 4 4 55
‘Mar, 19 72 54 | 126 19 0 5. 33 23 24 12 6 4 59
Mar. 20 | 68 | 54 | 122 | 10 0 15 | a4 |23 | 20 2 0 7 54
Mar. 21 59 55 114 20 0 4 25 20 16 14 7 8 57
Mar, 22 71 49 120 20 o 3 18 25 25 20 » 6 3 57
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4.7 miles. Since the vehicles had to Eéduce Speedsvto enter and exit the
lane, the time mean speeds are less than the speeds attained within the lane.

Averége speeds range between 45 and 62 MPH, but the overall average
speed is 55'MPH,'w1th buSes_traveling approximately 5 MPH slower than van-
pools (Table 25). On a typical day, 15%Zof.the AVL vehicles are restricted
by other vehicles in traveling at the speed 1imit, even though the total
volume over 3 hours is less than 200 vehicles. This is the result of the
peaking of flow rates for the vanpools, as shown in Figures 9 and 10.

The running speeds are very close to the speed 1imit for the AVL, and
the measure of diSpersion,.aS expressed by the éoéfficient df variation,
indicates a narrow range of speeds, with the buses having a much larger
spread. - | ' '

Spot Speeds

A set of vehicle detectors were placed in the AVL near Wirt Road to
measure spot speeds. A speed c]assifiér was used to measure the length of
the vehicle and its speed, which was.recorded by bins (speed ranges).
The results of the study are presented in Tables 26 and 27. The results are
not as accurate as the time mean speed because of the variation in the
vehicle detectors and the Timitation of the‘speed recorder, Several vehicle
speeds were not recorded, and some were recorded at unreasonably high speeds.

- The value of the data is to confirm that speeds for the most part were
unrestricted by other vehicles and were in a narrow range around 55 MPH. The
average for the speeds recorded, was higher thén the time mean speeds by 2 to
4 MPH. The obvious effect of rain on speédsvis noted in the March 14 survey.

Total Trip'Iime

For persons using one of the 3 pafk-and-ridé facilities é]ong Katy
Freeway, the total trip time to the central business district (CBD) is the
significant measure of the IeQe]-of-service. The travel time surveys re-
ported in this section concentrated on the time saving provided by the Katy
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Table 27. Spot Speed Survey, Katy AV, March 1985, Westbound PM

» v Number of Vehicles with Speeds of:
Number of Vehicles | Speeds | Less v ' Average
Date vans | Buses Totai‘ Missed | Than 45 | 45-50 | 50-54 | 54-57 57-60 | 60-63 | 63-66 | 66-70 Speed (MPH)
Mar. 12 | 68 | 56 | 124 3 |31 |2 |2 | 2|1 |10 59,3
Mar. 13 | 90 | 55 | 145 | 13 3 |27 |35 |33 20| 9 5 5.3
Mar. 14| 95 | 74| 169 | 36* | 12 2 |16 |3 |'2 17 |1 |15 58
Mar, 15 | 60 | 66 | 126 2 0 7 2 ) 18 8 10 3 56.3
Mar. 18 | 86 | 57 | 143 3 0 3 0 35 37 14 8 3 57
Mar. 19| 87 | 55 | 142 | 20 o 3 | 2a |32 |3 |19 9 4 57
Mar. 20 | 86 | 53 | 139 0 o 2 [ 30 |34 |28 |2 |12 |1 58
Mar. 21 | 87 ® | 136 20 | o© '3 |20 {3 |22 |12 |10 a 57

*Date Questionable

. AVL when compared to the freeway trip from SH 6 to the S.P.R.R. overpass.

These limits usually encompass the traffic congestion that déve]ops during
the commuter hours, and travel from the S.P.R.R. to the CBD would be the same
for AVL and non AVL traffic. ‘ .

However, travel time to and from. the park-and-ride lots and the freeway
can be significant percent of the total trip. Limited studies of the 3 lots

are presented in the following sections.

Katy/Mason Road Park-and-Ride

The distance from the Mason Road lot to the I-10 entrance ramp is 0.9
miles. However, there is considerable delay caused by traffic signals and
high volumes on Mason Road, and travel delays of 5 to 7 minutes are common
(Table 28).  The distance on the freeway to SH 6 is 7.4 miles, and travel is
at free flow speeds. The total trip from the lot to the S.P.R.R. would be
approximately 46 minutes without the AVL. The 7 minutes in travel time

savings on the AVL represents a 13% reduction in trip time to the S.P.R.R.
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Table 28. Bus Travel Time (min.) From the Mason Road Park-and-Ride Lot to
' the S.P.R.R. Via the Katy AW., March 1985 |

Trip Segment

Departure Time Fram Lot

5:55 AM

6:15 AM

6155 MM |

Exit from Mason Road Lot
Entrance Remp to ?I‘--1*G

SH 6 Entrance Ramp to I-10
West Belt Entrance to AVL

| Gessner Entrance to AVL

| AW Terminal

_ \P'ost Oak Intersec'tien

washington Ave. ‘at I-10 Intersection

-‘ ‘S.P.R. R‘.’ Overpass '

0:00
6:53.
11:40

18:14
23112
24125
$27:16
27:26

16:09 |

- 0:00

11:45
16:45
27:04
29330

35:41
39:33

| 39:58

| 25025 |
| 30:11 |
35:13

| 38:53

0:00
12:30
17:30

35:18 |
36:03

39:20

Note: Clear weather

Table 29. Bus Travel Time (min.) From thé Addicks Park-and-Ride Lot to the
~'S.P.R.R. Via the Katy AW, Maréh 1985

Trip Segment

Departure Time From Lot

1 6:05 M

1 6:55 AM

7:20 AM | 8:45 AM |

Exit from Addicks Lot

SH 6 Entrance Ramp to I-10

| west Belt Entrance to AL

Gessner Entrance to AVL

AVL. Terminus

Post Oak Intersection

washington Ave. at I-<10 Intersection
{1 S.P.R, R, Overpass

0:00
4:18
8:5_’0
10349
16:21
17:51
20:32
20:56

0:00

- 29:20 ]

7:07
15:48
20330
25:43
26:11
28:52

0:00

5:04 |

12:10
17322
22:47
23:27
26:20

26144

0:00
517
10:07
12:08 |
17:18
18:20
21:57
22:25 |

Note: Clear weather




When the AVL is completed to the SH 6 interchange, the travé] time savings
will double. |

Similar delays are experienced on the return trip to the lot, but the
magnitude and duration of delays are less. :

A,ddicks Park-and-Ride

The distance from the loading terminal to the entrance to I-10 eastbound
is 1.6 miles. Buses have to double back to the westbound service road and u-
turn at the SH 6 intersection. This travel time is approximately 6 minutes
- (Table 29). The construction of a direct connection from the completed AVL
into the park-and-ride lot will save more than 5 minutes.

The return trip will be shorter since the travel distance is less, and a
single right turn at SH 6 will have less delay.

The average trip time from the Addicks park-and-ride lot to the S.P.R.R.
would be 36 minutes during the 2-hour peak period. ‘The savings in trével
time on the AVL représents a 20% reduction in travel time. When the AVL is
completed to the SH 6 interchange and a direct connection to the lot is
provided, the trip time will be reduced an additional 13 minutes, reducing
the travel time to 16 minutes.

West Belt Park—and—Ride

The buses from West Belt Park-and-Ride travel a distance of 1.2 miles to
enter I-10 on the priority ramp. They must then travel in mixed flow another
1.3 miles and ehter the AVL at the Gessner terminal. Total travel time from
the park-and-ride to the AVL will vary with traffic conditions on the freeway'
but will average 8 minutes during peak conditions (Table 30). |

The return trip in the afternoon may be less because conditions on both
the freeway and West Belt will be less severe.
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-Table 30. Bus Travel Time ‘*('min.v) From the West Belt Park-and%—‘Ride Lot to the
' S.P.R.R. Via the Katy AW., March 1985 '

| Departure Time Fram Lot

| Trip Segnent | 630 AM 7:09 AM | 7:50 AM
Exit Gate of West Belt Lot 1 o0 0:00 |  0:00
West Belt Entrance Ramp to I-10 3:57 4:05 3322
Gessner Entrance to AVL S 1 8:33 . 7:47
AL Terminus (large beam) 1 12:22 1345 | 12083
Post Oak Intersection 1 13:08 14:42 | 13:36
Washington Ave. at I-10 Intérsection” . 16319 | 18:03‘ | 16:48
S.P.R.R. Overpass - 16:40 18:20 | 17:17

Note: Clear weather

Table 31, Estimated vehicle-Miles of Travel on the Katy AVL

- Vehicle-Miles of Travel -
Time Period o - Buses Vans Carpools Total
oct. 26, 1984 to 44,630 78,960 | ~mem 123,590
Apr. 1, 1985 }
Apr. 1, 1985 to ' 44,820 63,500 6,000 114,320
June 28, 1985 - - b
TOTAL 89,450 | 142,460 6,000 | 237,910
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A direct connectioh from the p@rk-and-ride Tot to the AVL:would save 7
minutes, in addition to the 4 minute saving on the AVL from Gessner to the
S.P.R.R. overpass. ' B

Incidents/Accidents

ML

After 8 months of operation thefe have been no reported incidents on the
AVL involving disabled véhic]esror_traffic,accidents. This involves
approximately 105 days of‘operation prior to the opening of the lane to
carpools, and a total of 170 days to date (June 26, 1985). The number of
vehicle miles traveled on the AVL are estimated in Table 31.

Freeway

Although there are no records kept on the number of incidents involving
disabled vehicles on the freeway mainlanes, the number of reported accidents

can be analyzed. Accident data for the 2- and 3-hour peak periods on week-

days when the AVL operates have been tabulated for the 5-month period from
November 1, 1984 to March 31, 1985 (Table 32). Excluding 3 holidays in this
period, the AVL operated a total of 103 days. During this time, the main-
lanes of the freeway experienced 29 accident days in the morning and 43
accident days in the afternoon. ‘

The accident data are divided into 2 segments of the Kapy Freeway from
SH 6 to the I-610 interchange: '

e Segment 1 is 5.0 miles long from SH 6 to West Belt. During the study
period this section was not modified from the standard cross-section
of six 12-foot lanes and shoulders on both sides of the roadway.

e Segment 2 is 6.6 miles long from West Belt to I-610. The cross-
section has been reconstructed to place the AVL in the median by
eliminating the inside shoulders and reducing the lane widths.




Freeway accident data for the 5 months that the AVL operated with buses
and vanpools is summarized in the following sections:

Segment 1 - SH,‘ 6 to West Belt

Traffic conditions in Segment 1 in the morning are stop-and-go in the
eastbound direction and free flow in the westbound direction. This high
accident experience (14 accidents) in the'mbrning is typical for this type of
operation. This represents an accident rate of 1.59 accidents per million
vehicle miles (MVM).

Segment 2‘ - West Belt to 'I,—-6"10

Traffic conditions in the morning are good. Traffic volumes are high,
but speeds are moderate and uniform in the peak direction. In the off-peak
direction, volume is light and speeds are high. Conditions in Segment 2 have
been improved by the removal of entraﬁ;e ramps between Campbell and
Bingle/Voss as part of the conStruction of the AVL. In the afternoon, how-
ever, the accident experience in both directions in Segment 2 is high. In
the peak direction, traffic congestion and stop-and-go operations are evident
throughout the segment length. In the offxpeak direction, there is queueing
that forms on the right lanes of the freeway approaching the I-610 inter-
change which may account for some of the 1arge'numbers of accidents.

The accident experience in Segment 2 is important in that AVL traffic is
not involved and, therefore, suffers no exfra delay. In thé AM period, there
were 7 accidents that occurred in the peak direction which would cause major
disruptions to traffic. There were 7 accidents in the off-peak direction
which would cause minor disruptions due to visual distractions, and 1
accident of unknown direction. These 15 accidents occurred on 11 days.

In the afternoon, the accident;expekienée in Segment 2 is high (Table
32). There are 21 accidents in the peak'direction and 17 accidents in the
off- peak direction and 7 of an unknown direction. These 45 accidents
occurred on 31 days. Therefore, the time saved by AVL traffic calculated in
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Table 32, Accident Experience on the Katy Freeway, November 1984 Through

March 1985
o ' ' : : . |Accident Rate
Segment and Peak Period Number of Accidents (Number of Days with Accidents) [(Accidents Per
, ' Eas tbound Wes tbound Unknown Total | MwWM) '
AM Peak (6-9) _ ‘ o ;
Segment 1 14 (13) 2 (2 4 (4) 20 (18) 1.50
Segment 2 7(6) -7 A7) 1Q1) 15 Ay} - 0. 85
Total 21 (19) 9 (9 5 (5) 35 (29)|
PM Peak (4-7) »
Segment 1 7(86) 4 (3) 0 (o) 11 (12) 0. 82
Segment 2 17 (14) 21 (19) 7 (6) 45 (31) 2.14
Total 24 (20) 25 (22) 7 (8) 56 (43) '

the previous section is very conservative, particularly for the afternoon
section. '

Although the frequency of accidents is high, the accident rates for the
Katy Freeway during peak periods is less than 1.5 accidents per million
vehicles miles.

The two critical sections are eastbound Segment 1 in the morning, with a
rate of 1.70 accidents per MVM, and westbound Segment 2 in the afternoon,

with a rate of 2.10 accidents per MVM.

Comparisonvof Accidents -- 1982-1985

The AVL was under construction from June 1983 to October 1984. Accident
‘records for similar time periods of November through March (5 months) were
compared for the year before construction (1982-83), the year of construction
(1983-84), and the year after construction (1984-85) (Table 33). The data
are presented for informational purposes, since the time period was limited
to 103 days and the accident data to 6 hours per week day. The data suggest
that the introduction of the transitway in the median has not caused unsafe

conditions which could increase the accident frequency. However, no statis-

tical significance tests are applied to the data at this time.




. Table 33, Accident Experienoe (5 mo.) se?ore, During, and After cmstructim
of Katy AV. to West Belt ‘ ‘

_Direction

Segnent. and Peak B e
o _ sstbound | westboud | tnkoown | Total
“Segnent. 1, AM Perlod R | T

Before Construction 16 6 2 24

buring Construction 10 6 0 12

After Construction 14 2 4 | 20
Segrent 1, PM Period

Before Construction 3 i 1] s

During Construction 2 18 0 20

After Construction 7 4 0 11
-Segment 2, AM Period

Before Construction 21 4 4 .29

During Construction 25 27 4 56

After Construction 7 7 1 15
Segment 2, PM Period

Before Construction 24 32 S 10 66

" During Construction 18 18 7 43

After Construction 17 21 7 a5
TOTAL

Before Construction 65 43 17 1?‘5

During Construction - 55 69 11 135

After Construction 45 34 12 91
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SURVEYS OF AVL USERS AND NON-USERS

In addition to the traff1c>data collection described previously, surveys
of both users of the authorized vehicle lane and non-users of the authorized
vehicle lane were undertaken. Surveys were conducted of: 1) patrons on
transit buses using the AVL; 2) drivers of vanpools using the AVL; 3)
passengers in vanpools using the AVL; and 4) motorists on the Katy Freeway
mainlanes not using the AVL.

While the surveys collected data concerning general travel
‘Characteristics andvdemographic data, the surveys werefprimarily intended,to:
1) determine perceptions of the level of utilization of the AVL; 2) identify
' why individuals have chosen their present travel mode and whether their
choice of mode might change once carpools are allowed to use the AVL; and 3)
assess attitudes concerning the AVL and the impacts of the AVL.

Survey Procedures

A1l survey forms and proCedures were analyzed to assure that findings'
would be statistically significant. From a statistical reliability
standpoint, the least reliable data will be the motorist survey information.
Even when those data are cross classified into a four-by-four matrix, based
on the actual response rate, the accuracy of the least reliable cell in the
cross classification matrix will be + 15%.

A11 survey data were collected by TTI personnel during the month of
March 1985. The survey results were subsequently entered into a computer
data base for purposes of analysis.

On-Board Transit Surveys, AVL Users

On-board surveys were conducted on all METRO routes using the Katy AVL
during the a.m. peak period (6-9 a.m.).  The objective was to survey 100% of
the seated passengers on approximately 30% of the bus runs. Service was
provided on one express route and from 3 park-and-ride lots. TTI staff were
present on all buses surveyed to direct the survey effort. Surveys were
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d1str1buted and co]]ected by the TTL staff on- -board the buses. Tab]e 34
summarizes the survey d1str‘1bution The survey instrument is mc]uded in
Appendix A.- ' '

Table 34 On-board Transit Survey Distribution, METRO AW Routes

. Route No. of Surveys No. of Surveys | Response
. Distributed |  Completed Rate |
Katy-Mason Road P/R | = 81 73 R
Addicks, SH 6 P/R % 94 9%
West Belt P/R - 55 55 | 100
Memorial Limited | 137 136 99
TOTAL. N 358 97%

The specific bus runs surveyed are shown in Table 35.

Vanpool Suiveﬁxs » AVL Users

Vanpoo‘ls were surveyed in the p.m. peak. A1l vanpools were stopped at
the entrance to the AVL by METRO police. TTI staff distri‘buted the surveys,
A separate survey was given to the drivers; that survey requested more de-
tailed data than did the passenger survey. A different survey was given to
each passenger. Postage-paid return envelopes were included with the sur-
veys, and drivers and passengers were requested to return the surveys in the
mail. The survey instruments used are included in Appendix A. Table 36
summarizes the response kate_to.the surVéys. '

Motorist Survey

During the 6-9 a.m. peak period, license plates of motoriSts operating
inbound on the Katy Freeway were recor[c_led by TTI observers.k ‘These plates
were read at a location on the f"r‘eewa‘y between Voss and Campbell. The
Department of Public Safety license p,lﬂ'ate files were accessed to obtain
addresses. A survey was mailed to each address (excluding corperate add-
résses and leasing agencies). Postage-paid return envelopes were included
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Table 35. Bus Runs Surveyed, Katy AW Transit User Survey

o —_— . ‘Route and Block , o . Departure Time!
' ) ‘Routve_ 221, Katy/MasonkPark-é‘nd-Ride . | o » 7
) 22 ] © 5:55 a.m.
25 L o 1 | 6:15 a.m.
226 E | 6:55 a.m.
Route 228, Addicks Park-and-Ride | |
222 o 6:05 a.m.
227 : N - 6:55 a.m. |
222 : | _ . v 7:20 a.m.
,_ 227 ; ' | 8:45 a.m.
Route 210, Katy/West Belt Park;and-Ridek
202 | A 5:45 a.m.
201 | | - 6:30 a.m.
202 | N 7:09 a.m.
201 . 7:50 a.m.
Route 31, Memorial Limited _
301 - 5:23 a.m.
331 5:42 a.m.
330 o 6:04 a.m.
327 o  6:32a.m
301 5:23 a.m. (2nd run)

Yror park-and-ride lots, this is the departure time from the lot. For Memorial Limited,
this is the departure time from the garage. ’

Table 36. Vanpool Survey Distribution, Katy AVL Vanpool Survey

Survey Group No. of Surveys No. of Surveys Response

Distributed Completed Rate
Vanpool Drivers 85 - 66 78%
Vanpool Passengers 604 29_9_ 66
TOTAL 689 465 67%




with each of the surveys. The motorists were to complete the survey and
~ return it to TTL. ' e ' : ’ '

The survey instrument used is included inlAppendix A;k‘Abseparatevcolok'
was used for each hour surveyed (6-9 a.m.), and, thus, the data can be crdss'

classified by time period. Table 37 summarizes the responses to the survey.

Table 37. Motorist (Non AV User) Survey Distribution, Katy Freeway

| Time | No. of Licenéé No. of Surveys No. Retumed, : No. Returned, | No.. of Surveys Respon’se'
Period | Plates Read Mailed | Address | Vehicle Not | Completed | Rate (%
(a.m.) | Unknown On Katy Fwy. | of Surveys
) Mailed)
6-7 545 %8 28 s 122 33%
7-8 867 594 35 1 166 28%
8-9 [-7/:3 A 31 2 166 3%
TOTAL 2090 1435 94 27 454 3%

Comparison to Los Ange]es E1 Monte Data

Some of the questions used in the Katy AVL surveys are sim‘ﬂar to those_
used in an evaluation of the E1 Monte Busway in Los Angeles. When possible,
for comparative purposes, the EIl Monte data are also presented in this study.
Additional data collected for the E1 Monte study will be of interest in

subsequent "after" evaluations to be per?érmed as part of this study.
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AVL TRANSIT USER SURVEY

Users of the 3 pérkaand-ride lots and the one express route that use.thev"
AVL were surveyed during the a.m. peak period. The survey instrument is
included in Appendix A. -

The questions on the,Sukvey, in general, addressed 3 areas: 1) peksohai
characteristics; 2) travel patterns and trip~characteristics;’and 3)
attitudes and impacts pertaining to the AVL. The information is presented
in this section in that order.

For the most part,»the survey responses from thé patrons at the 3 park-
and-ride lots are simi]ar: the respdnses from the West Belt 1ot,fthe only lot"
to open after the AVL opened, differ in some respects from the MaSon and
Addicks lot responses. The responses from the one express route surveyed,
the Memorial Limited, differ in some respects from the park-and-ride
responses. These differences are highlighted in this section of the report.

" Personal Characteristics

Questions were asked to identify age, sex, occupation, and last year of
- school completed.

Age

As ‘has beenfdetenmined in previous on-board transit park-and-ride-
surveys, the average age of the patrons is in the mid 30's. These data are
shown in Table 38. The average age for the patrons on the Memorial Limited
is approximately 4 years greater than the age of park-and-ride patrons.

Sex
Between 44% and 55% of the ridership on all routes surveyed is male.

Again, this is in general agreement with previous park-and-ride survey data
(Table 38). ’
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~ Table 38. Personal Characteristies af’karl;y AVL Transit Patrons

Personal Total Houston | Memorial | W. Belt | Mason | Addicks | Los Angeles ._

Characteristic . Sample Linited | PR | PR P/R | ElMonte
| Age (years) © (n=351) =132) | (=58 |(=7) | (=98) | <em-

SOth Percentile = | = 33 | 3 | 3 32 | e
Sex 1 @B | 0asn | 655 |69 | (=90 | (ea10)

% Male | 5% Cosm | e | s | am 4

% Female f 1% 47% 6% 45% 56% | 56%
Occupation ' (n=343) (n=128) ‘(n=55)' (n=67) (n=9_4) §

% Professional 56k s& | 6z 54 | 56% B

% Managerial R & 1% 15% 1% 12% —

% Clerical | 2% 2 | 1 | 1% | = | -

% Sales ‘ ' . | % 7% ;" 7" S

% Other % &% & | 1z % | -
Education (years) (n=346) (=131) | (=58) |(n=69) | (=92) |

Average : 156 | 159 152 | 157 15.3

Occupation

The greatest number of riders at all lots are classed as "profeSéiona]“.
A significant ridership component is also drawn from "managerial" and
"clerical" job positions (Table 38). Nearly 70% of total ridership is "pro-
fessional" or "managerial”. ’ '

Education

As has been found in previous parkjand-ride surveys, users of this type
of bus service are highly educated. The average patron has completed over

3.5 years of college (Table 38).
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Travel Patterns,and'frip CharatteristiCs

- Questions were asked- COncerning trip purpose,‘days per week the trip is
made, trip origin, trip dest1nat1on whether the employer pays for part of
the bus fare, and whether a car was available for the tr1p

Trip Purpose

Virtually all. the transit trips surveyed are work trips (Table 39). The
only non-work trips identified in the survey were on the Memorial Limited
route, and that was a small percentage.

Trip Frequency

As would be expected for a transit service catering to work trips,
virtually all the trips are made on a daily basis (Table 39).

Trip Origin

The origin of the trip, by zip code, was requested. The data are
summarized in Figures 11, 12, 13 and 14 and in Table 40. The park-and-ride
origin data are consistent with market areas as defined in previous surveys.

Both the West Belt and Addicks lots are located north of the Katy
Freeway, and that is where the majority of the ridership originates.
Approximately 60% of West Belt ridership originates north of the freeway, and
70% of Addicks ridership originates north of the freeway. At Mason Road, the
lot is located south of the freeway, and 62% of the ridership originates from
south of the_freeway.

The ridership on the Memorial Limited primarily originates from zip
codes immediately adjacent to Memorial Drive.
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Table 39, Trip and Travel Characteristics of Katy AL Transit Patrons

Trip .

: d\araéteristic’

| Total Houstonm

Sample:

- Memorial
: Limited

W, Belt

PAR

Mason

P/R

- Addicks
- PR

Las Angeles

|- EX Momte:

Trip Purpose

% Work

% School

% Other
Trip Frequency

(days/wk)

0-1
2
3
4
5 or more
Trip Destinations
Downtown
Medical Center
Greenway Plaza
Univ. of Houston
Employer Payment of
Bus Fare
Pays All
Pays Part
Pays None
Auto Available for
Trip
No
Yes, but inconven-
ient

Yes

(n=358)
99%
1%
0%

(n=355) -
1%
1%
2%
%
aA%

(n=357)
96%
1%
0%
3%

(n=355)
19%

. 38%
43%

(n=354)

1o%
83%

(n=136)
96%
3%

f 1%

(n=136)

1%

9%
; (n=135)
94%

1%

(n=134)
17%v
26%

- 57%

: (n=134).
11%

1%
76%

" (n=55)

100%
%
%

- (n=54)

£ 2 2 8 8

(n=55)
98%

8 8

(n=54)
22%

32%

(n=55)

96%

| (n=73)
- 100%

0%
0%

(n=73)

1%

1%
3%

| (n=73)

97%

8

(n=73)
16%

- (n=72)

13%
80%

(n=94)

100%
0%
%

(n=92)

1%
1%

ax |

(n =94)
9%

(n=94)
23%
-45%

E

(n=93)

87% |

-

—~—————
s o
S
i v

———
ey
- ——

-
* -

e

- (n=424)
17%

11%
72%
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Figure 11.

Home Origins of Patrons at the West Belt Park-and-Ride Lot
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Figure 12.

Lot Location

NOTE: All Zip Codes Begin with 77.
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~ Table 40. Zip !:odes of Origin For Katy AVL Transit Trips, Transit User Survey

Bus Route k . Zip Code | Location Relative | % of ATotal.Origins
, to I-10 _
Memorial Limited | 77079 —— : L 41%
77024 —— . 15%
77042 ——— 1%
77077 e 9%
77043 —— 7%
Other —— - 15%
West Belt P/R 77043 North A 33%
| 77077 South 18%
77042 South 13%
77079 South , 10%
77080 North 9%
77084 North _ 5%
| Other Cme— 12%
‘Mason P/R ; 77450 | South , . 62%
77449 | North 29%
77084 North N 8%
Other —— : 1%
Addicks P/R 77084 North 4%
77077 South 5%
77429 North 14
77082 South 6%
Other L - .2

Trip Destinations
The only destination served directly by the bus operation is the

downtown; virtually all transit trips being served are downtown trips (Table
39).
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Employer Contribution to Fare Payment -

For about one—fifth'of the transit ridership, the'employer pays the
entire fare (Table 39). At the park-and-ride lots, approximately two-thirds
of the ridership has all or part of its fare paid by the employer; less than
half the ridership on the Memorial Limited has part or all of its fare paid
by the employer. ' - ‘

Auto Availability

The riders of the transit service are "choice" riders; the overwhelming
majority have an auto available to serve-the trip (Table 39).

Attitudes and Impacts Pertaining to the AVL

Approximately half of the survey questions were intended to collect data
concerning the AVL. For purposes of presentation, these responses are
grouped into the following five categories: 1) time savings and duration of
use; 2) modal selection and prior mode; 3) impacts of AVL on mode choice;
4) AVL impacts on ridesharing and freeway congestion; and 5) perception of
the level of AVL utilization.

Time Savings and Duration of Use

The average perception of time saved (Table 41) is somewhat greater than
the time savings determined through trave] time runs (Table 1). Due to
"backtracking" required in the route, users of the Memorial Limited do not
receive the same p.m. time savings as do the park-and-ride patrons; those
individuals are forced to use the West Belt exit and then "backtrack" to
Gessner. A frequency distribution of perceived time savingé due to the AVL.
is shown in Figure 15. | '

Approximately 71% of the AVL transit ridership has used the AVL since it
opened (it had been open 5 months at the time of the survey); thus, transit
ridership on the AVL should have increased by about a third since the AVL
opened. A higher percentage of West Belt patrons have used the AVL a shorter
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Table 4l. Characteristics of AV Utilizat:lon and Reasons for Modal Choice,
Katy AVL Transit User Survey
Attitude/Impact Total Houston Memorial W. Belt | Mason. | Addicks | Los Angeles |
Sample " Limited P/R P/R P/R. El Monte
Perceived Time Savings (min) (n=328) (n=120) (n=51) (n=70) | (n=87)
50th Percentile
a.m. 9 8 13 8 9 | smeme
- P.m. 13- 7 17 14 14 —————
Duration of AVL Use (mo.) (n=352) (n=130) (n=55) (n=73) | (n=94)
Less Than 1 5% 1% 13% & & —————
1 % 8% 20% 3% I e
2 7% 8% 9% 8% 3% ————
3 5% % 9% x| 0™ —m——
4 3% @®% 0% 5% 3% ————
5, Since Opened’ 7% o 75% 49% 77% 73% ——
Travel Mode Before AV (n=355) (n=133) | (n=55) | (n=73) | (n=94)
Drove Alone 28 14 31% 25% 33% —_——
Carpooled 5% 6% 2% % 5% ———-
Vanpooled % 1% % - 7% 7% ————
P/R 23% 1% 16% 48% 39% | 0 w——e-
Regular-Route Bus 31% 66% 31% 1% % ———
Did not make trip. 12% 1% 14 15% 12% m——
Other 1% 1% 2 0% 18 | e
“why Ride the Bus* (n=1175) (n=428) (n=199)| (n=225) (n=323) (n=934)
Freeway Congestion 18% 12 21% 68% 20% 24
Time to Relax 17% 15% 17% 19% 18% - 18%
Cost Less 15% 19% 15% 10% 15% 22
Reliable Trip Time 14% 14 15% 12% 16% ———
Saves Time 14 13% 18% 14 13% 11%
Dislike Driving 13% 14 11% 1% 11% 11%
Sameone Else Use Car % 5% % 24 3% 5%
Vanpool/Carpool Broke Up 2% . 3% 0% % 1% 9%
No Other Mode : 1% 1% 0% % 1% 6%
why Bus Rather Than Van* (n=417) (n=180) (n=58) | (n=76) | (n=103)
More convenient 63% - 51% 71% 76% 69% |  me—-
Cast Less 18% 28% 14 5% 13% ——
van Not Available 16% 16% 14 16% 16% ——
Other 3% 5% 1% % 2%
Ride Bus If No AVL (n=356) (n=135) (n=55) | (=72) | (h=94)
 Yes 69% 79% 9% | 6% 6% ————
No 15% 3 36% 14 2 | e
Not Sure 16% l6% 15% 17% 16% ————
How Important Was AVL In (n=357) (n=135) (n=55) | (M=73) | (n=94)
Decision to Ride Bus ‘
Very Important 39% 25% 51% 45% 47% | 0 -———-
Somewhat Important 26% 28 33% 30% 21% ———
Not Important 35% 51% 16% 25% 3% | e———-

»For these questions, it was possible to check more than one amswer. The n value 1s the total

number of answers checked, not the total number of surveys completed.
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period of;gime, since the 1ot opened in January and the AVL opened in OCto-
ber. The 49% shown as "since opened" for West Belt may,‘in'effeCt; pertain.
to.since'the lot, rather than the AVL, opened. However, as shown subse-
quentTy; a portion of the West Belt transit patronage previously used other -
park-and¥bide lots. These data are summarized in Table 41.

" Prior Travel Mode and Modal Selection

Tranist patrons on the buses using the AVL were asked how they normally
made the trip prior to using transit on the AVL. Apbroximate]y 33% either
drove themsé]ves, carpooled, or vanpooled. Fifty-four percent rode either a
regular-route bus or a park-and-ride bus, while 12% did not previously make
the trip. These data are summarized in Table 41. It is of interest to note
that almost a third of the patrons using the new West Belt 1ot previously
rode a regular-route bus. |

Transit users were asked why they chose to use a bus on-thé AVL. They
were able to check more than one reason. The major reasons were freeway
congestion, time to relax, cost less, reliable trip time, and saves time.
These data are summarized in Table 41.

" Bus riders were also asked why they selected the bus rather than use a
vanpool. Again, more than one reason could be checked. The convenience of

the bus was cited as the overwhelming reason (Table 41).

Impact of the AVL On Mode Choice

Another question was intended to determine whether the individuals would
be riding the bus if the AVL had not opened. While over two-thirds responded
"yes", it is of interest to note that nearly one third responded "no" or "not
sure" (Table 41). A related question asked how important the AVL was in the
decision to ride the bus. Nearly 40% of the respondents stated "very impor-
tant" (Table 41). Since the West Belt lot opened after the AVL opened, it is
not surprising that a greater percentage of "no" responses were received from
that lot.
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Inan effort to identify possible modal ov,er‘la,pf, transit patrons wer‘e S
asked if they would choose to carpool in a 4+ pool rather than ride the bus
_once carpools were allowed on the AVL. While about 15% of transit riders
~were not sdre, essentié]‘ly‘ no one said ‘they wou1»dv_'déf1’nite1y carpool (Ta?b-le‘
42). Bus riders were also asked why they responded in this manner; their
response reflected both positive aspects of the bus service and negative
aspects of the carpool service. | |

Table 42, Perceived Impact of Carpool-Utilization on Transit Ridership,
Transit User Survey '

Inpact Total | Memorial | W. Belt | Mason | Addicks

| Sanple | Limited P/R PR | PR

Will you change to a carpool (n=356) | (n=135) (n=55) (n=72) | (n=93)
- Continue Bus | ee% 8% | 95 8% 83%
‘Carpool , o 0% o 2% o%
Not Sure 1% 1% % 1% | 17

why continue to.ride bus (n=124) (n=42) (n=17) (n=30) { (n=35)
" Flexible Bus Service a% 38% 53% sk | s
Like Bus More 19% 1% 3% | 2% 17%
No Carpool Available 11% 9% | 1% % | e
Carpool Inconvenient % | m 0% | 1w 6%
 Other 20% 21% o% 3% 17%

Perceived Impacts of the AVL On Ridesharingkanq Congestion

Transit patrons were asked a seriesiof questions regarding the impact of
the AVL on transit ridership, vanpool ridership, and congestion on the Katy
Freeway mainlanes. The area where tkansit riders would have the best
information--the impact on transit rideréhip--showed that over two-thirds of
the riders felt the AVL had increased transit ridership. Most were unsure of
the impacts on vanpool utilization, and'most felt the AVL had reduced travel
time for transit patrons. While the greatest number of respondents felt the
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AVL had decreased mainlane congestion, many also felt it had not or were -

unsure of the impacts. These responses are summarized in Table 43.

" Table 43. Perceived Impacts of AW on Ridesharing, Travel Time,
and Freeway Congestion, Katy AWM. Transit User Survey

Impact | Total | Memorial | W. Belt | Masn | Addicks
‘Sanple | Limited PR | PR | PR

Has AVL Increa_séd vanpooling (n=304) | (n=114) | (n=45) (n=64) | (n=8l)
Yes | 18% 20% 18% 20% 15%
No : 11% 11% 9% : 144 - 10%
Not Sure 71% 69% 7% 66% | 7%

Has AW Increased Transit Ridership | (n=335) | (n=124) (n=50) (n=69) (n=92)
Yes | 69% 61% 2% | 6% 79%
No o % 10% 6% 12% 1%
Not Sure | 205% 29% 2% | 2% 20%

'Reduce AW Travel Time (n=348) | (n=129) | (n=52) | (na70) | (n=93)
Yes 79% 68% 88% 82% 88%
T No 11% 19% 2 1% 1%
Not Sure 10% 13% 8% | & 11%

Has AWL Reduced Traffic Congestion | (n=332) (n=127) (n=50) (n=66) | (n=89)
Yes - ‘ ' AQ% 36% 4% 42% 43%
No 25% 29% 28% 20% 22%
Not Sure o35 35% 28% 38% 35%

Is The AVL Sufficient]_y Utilized

One of the main reasons for allowing carpools onto the AVL is to in-

crease the perception of utilization. Transit patrons were asked whether
they felt the AVL was sufficiently utilized to justify the project.

In considering the response, it must be realized that the transit user
sees the AVL from inside a crowded bus. He does not have a good perception
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of the. vehicle flow rate on the AVL, and he has a good fee11ng for the ‘number
of persons moved per bus. ‘ ‘

About half of the transit users felt the AVL was sufficiently utilized.
About a third felt it wasn't, and the remainder was unsure. These responses
are summarized in Table 44. :

: Table 44. Is the AV Sufficiently Utilized to Justify the Project, Katy AL
' Transit User Survey

Res’ponsek' | T,cital Sample { Memorial Limitéd | VI; Belt Mason -'Acldieks“

' o PR | PR | PR |

(n=348) (n=130) | (n=52) | (n=73)| (n=93) =
Yes % | o | e 5% | 5%
N " s | ux | osm | o
Not Sure 16% | 2 1% | ex

CQmmenfs
Survey participants were encouraged to offer comments. Approximately
25% of the participants did provide comments. A representative selection of

comments is presented in Appendix B.

The comments can. generally be summarized as shown below.

Comment _ | Percent of Total Comments
| 1. Extend the AVL - 22%
1 2. Provide more peak buses  ' ' 16%
3. Poor entry/exit design ' . 16%
4. Lose time doubling back (Memor1a] Route) 8%
5. Bus fare too high - 7%
Other : - 31%
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AVL VANPOOL USER SURVEYS

Surveys of vahp061ers were conducted during the p.m. peak. One survey
form was given to the vanpoo] drivers, and a second survey was given to each
‘passenger. The driver survey was more detailed than was the passenger
~survey. The survey instruments are included in Append1x A. ‘

As was the case with the transit user surveys, 3 primary areas were.
addressed: 1) personal characteristics; 2) travel patterns and trip

characteristics; and 3) attitudes and impacts pertaining to the AVL.

In general, the responses from the drivers and the passengers are
similar. -

Personal Characteristics

Questions were asked to identify age, sex, occupation, and last year of
school completed. ‘

Age e | .
The average age for users of Vanpoo]s is in the upper 30's (Table 45).
Sex

Almost two thirds of the drivers are ma]e, wh11e about half of the
passengers are male (Table 45). '

Occupation

Between 65% and 75% of the vanpoolers are considered "professional® or
"managerial" (Table 45). ‘

Education
The average vanpooler has completed over 3 years of college (Table 45).
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Table 45. Personal Characteristics of the Katy AL vanpool Users

Characteristic o " Total Sample SVanpool privers | Vanpool Passengers
Age (years) ~ = ' . (n=449) (n=64) o (n=385) k
50th Percentile 36 S 33 ) 37
Sex (n=452) (n=63). © (n=389)
% Male 52% 6% 50%
% Female ‘ | 48% | _ 3% ' 50%
Occupation : (n=446) (n=63) " (n=383)
% Professional 55% | 46% sex
% Managerial % 3% 19%
% Clerical ; 20% 19% 20%
% Sales o 2% ’ . 0% 3%
% Laborer % | | 0%
% Operative - 1% 2% 1%
% Other : S 4 o% 1%
Education (years) ‘ (n=445) (n=63) (n-382)
Average ’ 15. 4 15,2 | 15. 4

Travel Patterns and Trip Characteristics

Questions. were asked regarding formation and operation of the vanpool,
days per week the trip is made, trip origin, and trip destination.

Formation and Operation of the Vanpool

Several questions were asked relating to various aspects of vanpool
formation and operation. These have been divided into the following
categories: 1) formation of vanpool; 2) trip length; and 3) occupancy of
vanpool; 4) employer contribution to vanpool costs; and 5) impact on personal

car use.
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Formation of Vanpool

Most all of the vanpools were formed by the employer, and the employer
is also the primary provider of vanpools. The "average" vanpooler joined the
vanpool in 1983. Drivers have been in the vanpool longer than passengers.

When asked why vanpoo]ers began vanpooling, the most common responses
were more economical, convenience, d1s11ke driving, and moved to e1ther a new
job or a new residential location where vanpooling became poss1b1e. Most
vanpoolers previous mode of travel was either drive alone or carpool.

These responses are summarized in Table 46.

Trip Length

Vanpoolers were asked how long their round trip would be if they drove
and how much longer their round trip is because they vanpoo]. Trip length
frequencies are shown in Figure 16 (page 69)

The 50th percentile responses are shown in Table'47. As is typical of A
vanpooling, the average one-way trip is in excess of 20 miles. The average
round trip is about 2 miles longer due to vanpooling.

Oeeupancy of Vanpool

The actual occupancies of'vanpools entering the ]ane are shown in Table
47, as is the number of registered vanpool members. Average occupancy.was‘
8.1 members per van; there was an average of 11.5 registered members per van.
Actual occupancy was 70% of registered members. ' |

Employer Contribution to Vanpool Costs

For vanpool drivers, about two thirds have all or parf of their
vanpooling costs paid by their employers. For vanpool passengers, about half
have all or part of their vanpooling costs paid by their employers, although
very few (5%) have all their costs paid.
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Table 46. Characteristics of the Formation and Operation of the Vanpool.
Katy AW Vanpool Users

Characteristic : Total | Vanpool | - Varpool
Sample | Drivers | Passengers.
How Was Varpool Group Organized {n=64)
By employer —tiin 78% —
I found the riders —-——— ' 1% | ----
METRO Carshare v | - 3% ——
Residential Developer — 0% ———
Texas Medical Center ——— 3% ——
Greenway Transportation - e 2% —
Commuter Express —~—— % ——
Other | ——a- 1% -—--
Who: owns/Leases Van 4 : (n=66)
Employer Provides Van — ‘80% ——
Third Party Provides Van —— 17% ——
I Own Van ——— 2% ———
METRO Van —— 1% | ——
Year Joined Vanpaol v (n=439) (n=60) (n=379)
1978 ‘ : 3% 5% 2%
1979 6% 12% 5%
1980 w0 1z | 10
1981 - ‘ 10% 18% 9%
1982 14 16% 14%
1983 15% 8% 16%
11984 3% 27% 33%
1985 10% 2% 1%
why Joined Vanpool* ’ (n-642) (n=90) (n=552)
| More economical ‘ % 31% 27%
Convenience . O 12% 17% 11%
New Job or residential
location 12% 2% 13%
Dislike Driving 9% _ 0% 11%
Saves Auto Wear ' 7% 10% 7%
No Congestion on AW .3 /-4 3%
Company Started vanpool 3% &% | 2%
Carpool Broke Up 3% 2% 3%
Only Own One Car 1% 6% 1%
Other ~ 22% 28% 22%
Previous Mode of Travel (n=461) (n=66) (n=395)
Drove alone 34 36% 33%
Carpooled 2% 17% 2%
Didn't Make Trip _ 16% 9% 18%
Different Vanpool 13% 21% 12%
Regular Bus 8% 11% 8%
Park and Ride Bus ' 7% 5% 7%
Other 0% | 1% 0%

*Respondents were able to check more than one reasoh. Thus, ™" refers to the number
reasons checked, not the number of surveys completed.
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" Table 47. Characteristics of Trip Length, Occupancy, Payment, and Iqaact on
Personal ‘Auto Use of Vanpooling on the Katy AL

Characteristic ' | Total vanpool Vanpool
: Sample Drivers Passengers
Round Trip Distame if Drove Alone (miles) (n=450) | (n=64) | (n=386)
50th Percentile : 45 49 : 44
Round Trip Average 44 46 44
Extra Miles to vanpool , (n=428) (n=61) (n=367)
50th Percentile (8] 1 0
Average 2.2 46" | L8
Actual Vanpool Occupancy ' : , (n=66)
Less Than 5 S— 9% | o ---
6. e 14% ———
7 ; R 14 ——
8 ———— T23% ———
9 ——— 21% ——
10 —— 3% —
i1 ——— 8% ———
12 or more FR— 8% —
Registered vanpool Members (n=66)
‘ 7 ———— - 3% ——
8 . ———— 3% —
9 —— 11% ———
10 ——— 20% ——
11 ——— 12% ———
12 — 21% e
more than 12 —— 30% ———
Employer Portion of Vanpool Cost (n=461) .| (n=65) (n=396)
Pays All 8% 25% 5%
Pays Part 4% 40% 4%
Pays :None 50% 35% 53%
when Car Left at Home, Is it Used (n=391)
Yes » ——— —— 14%
No — —— a0
Not Applicable (car left at
pickup point) : , ——— —— 46%
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 Use of Auto Left Av 'Eam’éz

The survey indicated that most vanpoolers use a car to drive to a
central pick-up poiht Therefore, no additional auto is left at the hbme;
Even in those instances when an auto is Teft at home due to vanpooling, Tt is
not commonly used (Tables 47 and 48). :

TripHFrequencx

As would be expected for a mode‘serVing thekark trip, virtually all
vanpools surveyed operate every weekday. All vanpools operated Monday
through Thursday, and 95% operated on Friday. '

Trip Origin

Several questions were asked relatlng to the origin of the trip. For
_presentation purposes, these are grouped: into the following categories: 1)
vanpool staging or pick-up location; 2) freeway ramp used; and 3) home zip
code. ' | |

Vanpool Staging or Pick-Up Location

Over 80% of vanpool passengers stated they travel to a pick-up»?oeation;
only 18% are picked up at their home. Ninety percent of the vanpool drivers
responded that they pick up their passengers at a common location (Table 48).
Sixty-seven separate pick up 1ocat10ns were listed by the vanpoot drivers.

Freeway Ramp Used

There was some confusion in the respanse to which fréeway ramp was used
to enter the freeway. The information requested was for the a.m. peak; since
the survey was performed in the p.m., many vanpoolers responded with the p.m.
ramp.

The most common a.m. entry ramp for vanpools were West Belt and Gessner.
This is interesting since you are not supposed to enter the freeway at
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Table 48, Characteristics of Trip Frequency, Trip Origin, and Vamool Pickub
Point, Katy AWML vanpool Survey

? Characteristic : Total vanpool Vanpool
‘ Sample Drivers Passengers
- Katy AWL Trip Frequency (n=66) |
‘ ‘ % Using Daily 1 - - 100% —
Do you pick up riders (n=61)
at home : — 10% ——
at common staging point(s) —— 90% ——-
Do you drive your car to pick-
up point . : (n=397)
Yes J— —— 76%
No, dropped off by someone :
else : -—- -— 6%
No, picked up at my door ——— ——— 18%
A.M. Freeway Entrarce Ra (n=42)
. Gessner : ‘ —_— 29% —
West Belt ——— 29% ——
Fry —~—— 17% ——
H 6 ——— 10% e
Mason Road ‘ —— 7% ———
Wilcrest ' —— 5% ——
Other ' —— 3% ——
Home Zip Code of Vanpoolers (n=454) (n=64) (n=390)
77084 22% 20% 23%
77450 15% 17% 15%
77079 12% 9% 13%
77077 11% 8% 12
77449 10% 13% 10%
77042 6% 5% 6%
77043 5% 8% &
77082 2% 5% &%
: 77083 2% 6% 3%
Destination of vanpoolers (n=64)
Downtown —— 70% ——
Galleria ——— 11% ————
Texas Medical Center ——— 5% ——
Greenway Plaza —— 3% ——
Bellaire — 3% ——
Other — 8% ——
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Gessner to access the,AVL. For th1s reason, many of these vans don' t use the
~AVL in the a.m. peak. A high volume also enters the freeway at Fry Road;'
Responses are summar1zed in Table 48.

Home Zip Code

The home zip code for nearly 90% of vanpoolers is in one of 9 zip codes.
These are dep1cted in Figure 17 and summarized in Table 48. Over 20% of
vanpoolers reside in a zip code (77084) located north of Katy Freeway and
generally bounded by'Barker-Cypress, Spencer, and Wycliff.

Trip Destination

While the majority of destinations are in the downtown, it is not as
dominant of a destination as it was in the trans1t user survey. Several
other destinations also attract vanpool trips. These data are summarized in
Table 48, ‘

Attitudes and Impacts Pertaining to the AVL

Approximately half the survey questions were intended to collect data
concerning attitudes and travel patterns as impacted by the Katy AVL. For
purposes of presentation, these responses are divided into the following
categories: 1) AVL van operating procedures, time savings, and duration of
use; 2) modal selection; 3) impacts of AVL on mode choice; 4) AVL impacts
on ridesharing and freeway congestion; ahg 5) perception of uti]ization.

AVL Operating Procedures, Time Savings, and Duration of Use

Driver training is required to operate a vanpool on the AVL. The driver
must carry with him a license authorizing him to drive on the lane. The
average vanpool has 2.6 authorized drivers; some vans have as few as 1
driver, others as many as 4 (Table 49).
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~ Table 49. Characteristics of AVL Opersting Procedures, AV Time Savings,
' and Duration of AW Utilization, Katy AVL Vanpool Survey ;

T T T e "‘Vahpkoqi T vawmoor
Sample | Drivers | Paé.sen@rs i

No. of Authorized Vanpool Drivers | | (=6&) |

1 g % —

2 o e 36% i

3 | : | — | s e

4 ¢ e—— 11% ' ~m——
Percent of Vans Using AVL ‘ (n=66) |

a.m. ‘ | - | 83 i

v p.m. - 100% . —

Perceived AL Time Savings (min.) | (n=417) | (h=55) | (n=362)
50th Percentile ’ ' |

a.m, ' : 6 6 5

Sp.m : 10 12 10
Duration-of AVL Use (mo.) ; » (n=66) -

| — 295_ ———

2 — | = —

3 , -—-- 3% ~————

4 ' ‘ e % ——

5, Since Opened : — 89% R

Volume counts had noted that more v_éns use the AVL in the p.m. than in

the a.m. This was confirmed by the survey; 83% of the vans surveyed in ‘the

p.m. indicated they used the AVL in the a.m. Vanpoolers were asked why théy
did not use the AVL in both peak periods. Of the vanks that do nbt use the
AVL in both peaks, their reasons for not using the AVL are: 1) the AVL takes
more time or is inconvenient in the a.m. (55%); 2) the AVL is not open at 3
p.m. in the p.m. (27%); and 3) it is necessary to backtrack (those vans
entering at Gessner) in the a.m. (18%). Quite obviously, reasons 1) and 3)
are related. '
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Perceived AVL Time Savings

Perceived time savings in the a.m. are about half of thdse in the p.m.
That is part of the reason for the lower a.m. vanpool volume; mény of the
vans that enter at Gessner in the a.m. perceive they lose more time by
backtracking to use'the,AVL than they gain by using the AVL. ’

Perceived time Savings by vanpool drivers and passengers are similar;
the 50th percentile is 6 minutes in the a.m. and 10 minutes in the p.m.
(Table 49). A frequency distribution of perceived time savings is shown in
Figure 18. o ’

Duration of AVL Use

"Nearly 90% of the vanpools using the AVL have used it since it opened.
This would suggest that the volume of vanpools has increased by about 12% in
the 5 months since the AVL opened (Table 49).

Modal Selection

‘ The vanpool mode was selected primarily because: 1) the level of
congestion on the freeway; 2) save time; 3) save money; and 4) provide
time to relax. Vanpooling was selected instead of the bus primarily because:
1) vanpooling is more convenient; 2) vanpooling cost less; and 3) no bus
service to destination.

4 These data are~summmarfzed in Table 50.

Impacts of Katy AVL on Mode Choice

A question was asked to determine whether individuals would be
vanpooling if the AVL had not opened. Almost everyone responded "yes". This
is consistent with the previous finding that about 90% of the vanpools were
operating at the time the AVL opened (Table 51).
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_Table 50 Reasons For Selecting theVarpool Mode on the AW,
Katy AW Vanpool Survey '

’ Reason For o Total varpool | Vgirpool
vanpooling ; . | Sample privers Passengers
Main Reasons for Vanpooling* (n=1667) (n=1§2) (n=1475)
Freeway Too Congested .1 18% 23% 17%
Ssaves Time 17% 26% 16%
Cost less ' 16% 18% 15%
Time to Relax 14% 0% 15%
. Reliable Schedule 13% 18% 12%
Dislike Driving 12% 0% 3%
No Bus to Destination. 3% ! &% 3%
- Car Used by Others » 3% 3%
Carpool Broke Up 1% 1% 1%
No Other Way Available 1% 1% 1%
Other ! 2% 6% 2%
Why Vanpool Rather Than Bus* (n=282) | (n=115) (n=667)
vanpooling is More Convenient| 42% 42% 42%
Vanpooling Cost Less 29% 36% 28%
No Buses to Destination 13% 11% 13%
Too far from House to P/R Bus| 8% 3% 8%
Vanpool Faster ) 1% 2% 1%
Friends in vanpool 1% 0% 1%
8us Undependable 1% % 1%
Don't Like Buses 1% 1% 1%
Other 4 5% 5%
*0n these questions, it was possible to check more than one reason.
Thus, the "n" value is the total number of reasons checked, not the
number of surveys completed.
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“A related questfo‘n asked how impor;tan,t».,_;t.he opening '.:of the Katy AVL was
in the decisionkto‘ vanpool. While most individuals said thevaould be
vanpooling even if t‘h‘er"e were no AVL, over a third of the vanp_oo]érs said the
Katy AVL was either "very impoftant“ or "somewhat important" in their deci-
sion to vanpool (Table 51). ' '

Table 5l. Perceived Inpacts of the AVL On Mode Choice, Katy AV Vanpool Survey

Aspect of Mode Choice ‘ | Total Vanpool - Vanpool
| Sample Driver Passenger
Would You Vanpool if No AVL (n=461): (n=65) | - (n=396)
Yes : 1 e 9% 86%
No | 6% 6% 6%
Not Sure | R " % 8%

How Important was AWL in Decision to ;
Vanpool : R (n=457) (n=64) (n=393)

Very Important 4 o2 | 2w | 2
Somewhat Important 16% &% | 18%
Not Important B T 65% 56%
Will You Choose to Carpool N | (n=463) (n=65) (n=398)
A Continue to Vanpool ' : 93% 97% 93%
Use a Carpool : 1% 3% 1%

Not Sure 6% 0% 6%

To attempt to identify modal overbflap, vanpoolers were asked if they
would choose to cérpoo] in a 4+ pool rather than vanpool once carpools were
allowed on the AVL. Essentially no one said they would carpool, and only 6%
indicated they were "not sure" (Table 51).

Perceived Impacts of the AVL On Rid‘e_shariﬁfml and Congestion

Vanpoolers were asked a series of questions to help determine their
perceptions concerning the AVL. About a third of the vanpoolers felt the AVL
had been successful in increasing vanpool and transit ridership; over three-
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quarters felt it had reduced travel time for AVL users, and just less ‘than a
third thought the AVL had reduced traffic congestion on the Katy Freeway. |

Attitudinal questions indicated the’following: 1) nearly two-thirds
disagreed that vanpooling takes more time than driving alone; 2) about half
agreed that bus driving takes more time than driving alone; 3) almost all
agreed that vanpooling was cheaper than riding the bus;  4) about two-thirds
agreed that bus m‘d'ing is cheéper‘ than driving alone; 5) three-quarters
agreed that vanpooling is more pleasant than driving alone; 6) less than a
“third agreed that bus riding was more pleasant than driving alone; and 7)
two-thirds agreed that they enjoyed riding with other people. o

These responses are summarized in Tables 52 and 53.

Table 52. Perceptions of Vanpoolers Regarding the Impacts of the Katy AVL
On Ridesharing and Congestion, Katy AVL Vanpool Survey

Effectiveness Méasuré - Total ~ Vanpool © Vanpool
o ' ) Sample Drivers Passengers |

Has the Katy AV | ’
Increased Vanpool Ridership (n=441) (n=58) (n=383)

Yes 32% 38% 31%

No 26% 36% 24

Not Sure | 42% 26% 45%
Increased Transit Ridership 1 (n=438) (n=57) (n=377)

Yes , . 35% 39% . 35%

No 14 10% 14

Not Sure : 51% 51% ' 51%
Reduced AVL Travel Time (n=453) - (n=61) (n=392)

Yes 80% 0% 78%

No 11% 0% 13

Not Sure 9% 1% 9%
Reduced Freeway Congestion 1  (n=449) (n=61) (n=388)

Yes ' 29% 26% 29%

No 36% 38% 36%

Not Sure ) 35% 36% 35%
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Table 53. Attitudes Concerning Vanpooling, Transit Riding, Driving Alone, and

Level of Utilization, Katy AL Vanpool Survey

Attitude Total vanpool Vanpool
. Sample Drivers Passengers
Vanpooling takes more time than driving alone (n=448) (n=63) » ‘ (n=3'85)' ,
Agree/Disagree/Neut ral 26%/65%/% | A%TINE% | 27%/6M/B% |
Bus Riding takes more time than driving alone {n=410) (ﬁ:SA) (n=356) |
Agree/Disagree/Neutral 48%/26%/26% 50%/19%/31% 48%/27%/ 2%
Vanpooling is cheaper than driving alone (n=454) (n=64) (h=390)
Agree/Disagree/Neutral 96X/ 2%/ 2% 98%/ 0%/ 2% 95%/2%/3%
Bus Riding is cheaper thah driving alone (n=415) n=57) : (n=358)
Agree/Disagree/Neutral 66%/12%/22% 65%/12%/23% 66%/12%/22%
Vanpooling is more pleasant than driving alone (n=453) (n=63) (n=390)
Agree/Disagree/Neutral’ TT%/9%/1 &% 86%/5%/9% 75%/10%/15%
Bus Riding is more pleasant than driving alone (n=409) (n=53) (n=356).
Agree/Disagree/Neutral 3006/ 30%/ 40% 36%/17%/ 47% 29%/32%/ 39%
I enjoy riding with other people (n=450) (n=62) (n=388)
Agree/Disagree/Neut ral R/ BI2TE | SUIBAK | 6TH/ W6/29%
Is the AVL Sufficiently Utilized (n=448) (n=62)  (n=386)
Yes 30% 47% 27%
No 51% 35% 54
Not Sure 19% 18% 19%

Is the AVL Sufficiently Utilized

One of the main reasons for allowing carpools onto the AVL is to

increase the perception of utilization.

felt the AVL was sufficiently utilized to justify the project;

Vanpoolers were asked whether they

There are significant differences in the responses between the drivers

and the passengers.

More drivers, those responsible for the operation of the

vehicle in the AVL, felt the AVL was sufficiently utilized than felt it was

not.

However, twice as many passengers indicated they felt it was not

sufficiently utilized as compared to these stating they felt it was

sufficiently utilized.
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These responses are summarized in Table 53.
Comments
Survey participants were encouraged to offer comments. Over 460
comments were received; some of these were multiple comments on a single

survey. A respresentative selection of comments as presented in Appendix B.

The comments can generally be summarized as shown below.

Comment _ Percent of Total Comments

1. Extend the AVL o 28%
2. Poor entry/exit design - 13%
3. Carpools on AVL good idea | 6%
4. AVL good idea o - 5%
5. Open earlier in the p.m. ‘ 4%
6. AVL is underutilized 4%
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NON AVL USERS, MOTORIST SURVEY

Surveys were conducted of motorists in the Katy Freeway mainlanes during
the a.m. AVL operating period. The survey was condhcted between 6 a.m. and 9
a.m.; the survey results are presentéd'by hour, although in most cases this
stratification of the data does not identify any,particu1ar differences
between the time periods. The survey instrument is included in Appendfx A.

Three primary areas are addressed in the survey: 1) personal
characteristics; 2) travel patterns and trip Characteristics; and 3)
attitudes and impacts pertaining to the AVL. The organization of this
section follows that sequence.

Personal Characteristics

Questions were asked to identify agé,'sex, occupation, and last year of
school completed.

Age

The motorists are an older group than the AVL users. The average
motorist's age is in the low 40's (Table 54).

Sex

While the sex of the AVL users was divided about evenly between male and
fema]e almost two-thirds of the motorists are male (Table 54). ‘

Occupation

Similar to the AVL users,. over two-thirds of the motorists are either

"professional" or "managerial" (Table 54).




Tabie 54 Personal Characteristics of Motorists on the Katy Freeway -

Characteristic ' Total | 6=7 a.m, 7-8 a.m. 8-9 a; m.
~ Sample ' o

Age (yeafs) (n=445) | (n=120) (n=162) (n=163)
S0th Percentile w0 a1 40 39

- Sex (n=437) | (n=120) (n=160) (n=151)
% Male 64 | T 60% 6%
% Female 36% 27% 40% 36%
Occupation (n=431) | (n=118) (n=157) (n=156)
% Professional 51% 49% 8% 54
% Managerial 19% 22% 20% 15% -
% Sales 12% 1% 10% 14
% Clerical 9% 6% 11% 9%
% Craftsman - 3% 5% 1% 2%
% Service Workers % 1% % 1%
% Student 2% 2% 3% 3%
% Other % 2% " %
Education (years) (n=439) | (n=121) (n=158) (n=160) |
Average 15.7 15.5 15. 4 16.2

Education

, Similar to AVL users, the typical motorist has completed over 3 years of
college (Table 54).

Travel Patterns and Trip Characteristics

Questions were asked regarding choice of the auto mode, trip purpose,
trip frequency, vehicle occupancy,_trip origin, trip destination, employer
incentives, and awareness of METRO services.
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Reasons for Choosing the Auto Mode

The reasons most often given for using an auto in the mixed flow lanes
rather than a high—occupancy vehicle in the Katy AVL were: 1) need car for
job; 2) convenience and flexibility of auto; 3) no bus available; 4) work
odd hours; and 5) no van available. Of those motorists surveyed, over 95%
~either drive alone or carpool on a regular basis. |

Nearly three-quarters of the motorists believe their job requires an
auto either "always" or "sometimes".

These responses are summarized in Table 55.

Trip Purpose

As was the case with the transit‘and vanpool surveys, virtually all of
the peak period trips are to work (Table 56).

Trip Frequency

Approximately 85% of the trips surVeyed occur at least 5 days per week
(Table 56).

Vehicle Occupancy

The average peak-period occupancy (occupants/&ehic]e) is 1.2 (Table 56).

Trip Origin

Two questions were asked concerning trip origin. One asked for the
freeway entrance ramp that was used. The second asked for the home zip code.
The survey was conducted at a location between Voss and Campbell.

The most common entrance ramps used were Gessner and Wilcrest, although

large volumes also originated at several other ramps. Fifty separate zip
codes were listed. Twenty percent of the origins were in a single zip code
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Table 55. Reasons for Choosing to Use the Auto Travel Mode, Katy Motorist Survey
Travel Mode Characteristic . ) “Totalv Houston | 6-7 a.m. / 7-8 é. m | 8-9 a.uL v Los Ahg‘eles‘
Sample El Monte
why did you choose the auto* (n=564) (n=158) | (n=200) | (n=206) (n=565)
Need car for job 22% 19% 25% 22% 7%
Convenience and flexibility 17% 19% 13% 20% 17%
No bus available 15% 20% 17% 11% 6%
Work odd hours 10% 9% 10% 11% 20% -
No van available 7% 8% 6% 6% <5
Don't work in CED 6% % % 6% —
Car is faster 3% 3% 2% 3% 3%
Other 20% 18% 20% 21% 31%
How do you usually make this trip (n=445) (n=122) | (n=162) | (n=161)
Drive alone 88% 83% 87% 9% ---
Carpool 8% 15% 8% % ——
* Vanpool 1% 1% 1% 1% ——
Other 3% 1% 5% 1% -—-
Does you job require a car (n=441) (n=119) [ (n=165) | (n=157)
Yes, always 37% 29% 41% 40% -——
Yes, sometimes 37% 40% 35% 37% —
No 26% 31% 24% 23% -—

*Respondents were able to give more than one reason,

given, not the number of surveys conbleted.

**¥No carpool available.
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Table 56. Trip Purpose, Frequency, and Vehicle Occupancy, Katy Motorist Survey

Trip Characteristic

Total Houston

8-9 a.m.

67 am | 7-8 am Los Angeles
Sample El Monte
Trip Purpose (n=451) (n=122) | (n=163) | (n=166)
Work 9u% osx | osx 92% —
School 3% 2% 2% 8% ———
Recreational 1% % 1% 1% ~——
Other 2% 1% 2% b 3 -
Trip Frequency (days/week) (n=442) (n=120) (n=160) (h=162) ;
1 or less 5% =% | 7% —
2 L~ % a% [ ---
3 3% 3% 71 3% 3 or more
4 2% 2% 6% 2% 100%
5 0or more 84% 90% 82% 84%
vehicle Occuparcy (persons/vehicle) (n=445) (n=121) | (n=164) | (n=160) | (n=565)
1 - 83% 80% 82% | 88% 100%
2 12% 13% 146 % —-
3 % I 3% 1% —
4 or more % 3% 1% 2% _—

*0nly single occupant vehicles were surveyed
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(77079). Tocated gen'er‘a-“l"{y v’b_‘et:w”eein Katy Freeway and *"Bufff:éf]o Bayou fa%nd. between
West Belt and Addicks-Howell. These zip codes are depicted in Figure 19.'

These data are summarized in Tab‘le757’. |

Table 57. Characteristics of Trip qrigins and Tripv’Dest‘inations,
Katy Motorist Survey

| Origin/Destination ] ,i'TotaI 6-7 a.m | 7-8 a.m | 8-9 am

Description . _ Sample |
A.M. Freeway Entrance Ramp . (n=438) | (n=116) | (n=162) {n=160)
' Gessner : 13% 0% 13% 14%
wilcrest ' 1% | 1% 14% 11%
Blalock : C10% | 13% 0% | 8%
West Belt o 9% | 9% 1% | 7%
Dairy Ashford 9% 6% 6% | 14
Bunker Hill 9% 8% 9% 10%
H6 8% 7% 8% 9% .
Kirkwood 8% 6% : 9% 8% _ -
Fry Road 6% 5% 9% 5%
Mason & 7% 2% 3%
Barker-Cypress 3% 3% 2% 3%
Other 9% 14% 6% | 8%
Home Zip Cod (n=442) | (n=121) | (n=161) | (n=162)
77079 20% 17% 22% 20%
77024 : 12% | 8% 14 12%
77043 o : 9% 1% 6% 12%
77077 7% 7% 7% 8%
77080 . 7% 14% 4% 6%
77084 6% 8% 7% 3%
77042 6% 3% 6% 7% "
77055 5% &% % | 5%
77450 5% 7% 2% 4% ,
" Other ' 23% 22% - 25% 23% v
Trip Destination (n=302) | (n=85) (n=99) | (n=118)
Downtown - 38% 24% . 6% A%
Galleria ‘ 28 26% 20% | 25%
Texas Med, Center % 8% 8% 10%
Greenway Plaza 8% 12% : 10% 3%
niversity of Houston % 5% 1% %
Astrodome Arena . Y- 3 5% 1% 1%
Other 17% 20% 14 18%
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Trip Destination

While the downtown was the predom1nant dest1nat1on for users of the AVL,: 3
less than 40% of the motorists on the Katy Freeway at the survey 1ocat1on are
destined to downtown. A significant number of trips are also destined to
~Galleria/City Post Oak, Texas Medical Center, Greenway Plaza, the University;
of Houston, and the Astrodome area. In fact, dur1ng some time perlods,
downtown is not the primary destination._ No other single destination had as
much as 1% of the survey respohse. Over 40 total destinations were
identified. These data are summarized in Tab]e 57. ‘

Employer Incentives

Several questions were asked to determine what type of incentives the
employer provided that might encourage selection of a particular mode.

For about half of the respondents, the employee pays all of the parking
cost. These data were cross C1assifiedsby destination. About 32% of
downtown employees have all their parking cost paid, while 71% of Galleria
employees, 38% of Medical Center employees, and 52% of Greenway Plaza
employees have their entire parking cost paid.

Nearly 90% of survey respondents indicated their'émp1oyer would pay none
of their bus fare, nearly 90% said the employer offered no incentives for.
carpooling, and over 80% said the employer would pay none of their van fare.
0f those who said their employer did provide incentives to carpool, the
principal incentives were: 1) special park1ng (32%); 2) carpool matching
(21%); and 3) minor subsidy (13%).

Thus, most motorists perceive theif_emp]byer is providing an incentive
to drive their car by paying at least pa?t of the parking cost. Almost all
“motorists claim their employer 1s not prov1d1ng any lncentxves to sw1tch to a
rideshare mode.

These data are summarized in Table 58. Rather than stratifying the data
by time period, the data in Table 58 are stratified by destination.
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Table 58. Employer Incentives For Modal Choice, Katy Motorist Survey

Los Angeles

Employer ' , - | Total Houston , Destination |
Incentive’ ' Sample Downtown | Galleria | Med. Center | Greenway | EL Monte
'Pay ALl or Part of Parking (n=414) (n=107) | (n=70) - {n=24) (n=21)
Yes, Pays ALl A% 32% 7% 7% 52% —
Yes, Pays Part 8% 17% P 13% 10% —
No 46% 51% 25% 50% 38% e
Pays All or Part of Bus Fare (n=415) (n=107) | (n=69) (n=28) (n=19)
Yes, Pays All ' 2% 5% 0% 0% 5% —
Yes, Pays Part 3% 7% 1% 0% 0% ——
No 87% 82% 93% 79% 90% —-
Don't Know | 8% 6% 6% 21% 5% ————
Pays All or Part of Van Cost (n=411) (n=104) (n=68) (n=24) (n=20)
Yes, Pays All | 2% % 2% 0% 5% -_——
Yes, Pays Part 7% 13% 6% 8% 0% ————
No 83%‘ 79% 85% 17% 90% ——
Don't Know 8% 6% 7% 75% 5% —-
Any Special Carpool Incentives (n=420) (n=101) (n=68) (n=23) (n=19) (n=529)
Yes 11% 13% 6%> 17% 21% C 284
NO‘ 89% » 87% 94 83% 79% 76%

Awareness of METRO Services

The motorists were also asked if they were aware of special services

provided by METRO to encourage ridesharing.

About two-thirds of the

respondents had heard of METRO CarShare; of those that had heard of the
program, only 5% had used it.

Nearly 85% of the respondents were familiar with the park-and-ride
service pr‘ovided by METRO in the corridor. Of that 85%, 7% had used park-

and-ride.

101




Attitudes and Impacts Pertaining to the AVL

Approximately one-third of the survey’questions were intended to collect
data~concérning attitudes toward,kand‘impacts associated With, the Katy AVL.
For purposes of presentation, these responses are divided into the following
categories: 1) modal use of the AVL; 2) AVL impacts on ridesharing and
freeway congestion; and 3) perception of utilization.

Modal Use of the,Katy AVL

Almost all motorists felt that buses, vanpools, and 4+ carpools should
be allowed to use the AVL. However, fewer than 5% of the motorists surveyed
indicated they would choose to carpool once the AVL is opened to carpools.
These data are shown in Table 59. The Table 59 data are stratified by vehic]ek
occupancy. As would be éxpected, a higher percent of the vehicles already
carpooling plan to use the AVL. However, only 13% of the 4+ carpools said
they would use the AVL.

When asked why they would not carpool, the responses were: 1) need Car
for work (24%); 2) need more passengers (22%); 3) work odd hours (16%); 4)
don't work in CBD (5%); 5) car is convenient (4%); 6) use car for personal
reasons (3%); and 7) other (26%). '

Perceived Impacts of the AVL On Ridesharing and Congestion

The motorists were asked questions to help determine their perceptions
concerning the AVL. Very few motorists felt that the AVL had reduced freeway:
congestion. About a fifth of the matorists felt the AVL had increased
vanpooling, and just over a quarter fé]t it had increased transit ridership.
The majority did agree that the AVL reduced travel time for users of the AVL.

Attitudinal questions indicated the following; 1) less than half of the
motorists agreed that vanpooling takes more time than driving; 2) about half
agreed that bus riding takes more time than driving; 3) nearly 80% agreed
that vanpooling is cheaper than driving; 4) over 75% agreed that bus riding
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| Teble 59. Attitudes Concerning the Vehicles Allowed on the Katy AV,
Motorist Survey

Attitude or Response

Total Houston . Vehicle Occupancy Los Angeles
Sample 1 | 2 3 & | El Monte
Should the following be allowed on
the AL |
Buses (n=449) (n=518)
Agree. 97%. 80%
Disagree % 14
Neutral 1% 6%
Vanpools (n=450)
Agree 96% ———
Disagree % - ———
Neutral 1% ———
Carpools (4+) (n=451) 3+ Carpools
Agree 88% 7%
Disagree 7% 18%
Neutral % | X
Will You Carpool in the AWML (n=444) (n=367)| (n=50){(n=12)| (n=8)
Yes % & | 1w | 1w | 1% .
No 76% 79% 66% | 67% 37% ——
Not Sure 19% 17% 24 16% .| 50% ——
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is cheaper than driving; 5) about a third felt that vanpooling or bus riding
is more pleasant than driving alone; and  6) about half indicated they
enjoyed riding with other people. :

These responses are shown in Table 60.

Table 60. Ferceived Impacts of the Katy AWM. on Ridesharing and Congestion
Motorist Survey

TOtal Houston Sample
Effectiveness Measure A ‘ Yes or | ~No or Not Sure or Los Angeles
' Agree | Disagree | Neutral El Monte
' Agree/Disagree/Neutral
Has the Katy AVL
Increased vanpool ridership (n=448) 20% 39% 41% L
Increased transit ridership (n=447) ‘ 8% 26% 46% m———
Reduced AV Travel Time (n=447) 61% C12% 27% ———
Reduced Freeway Congestion (n=450) i - 70%  16% e
vVanpooling takes more time than driving (n=431) | 43% - 33% 24% 61%/20%/19%
Bus riding takes more time than driving (n;436) 52% - 28% 20% . 76%/12%/12%
vanpooling is cheaper than driving (n=435) 79% 7% 14% 83%/6%/11%
Bus riding is cheaper than driving (n=432) . 76% 9% 15% 53%/30%/17%
Varpooling is more pleasant than driving (n=432)| 36% | 31% 33% - 26%/43%/31%
Bus riding is more pleasant than driving (n=436)| 32% 37% 31% 14%/6 4%/ 22%
I énjoy riding with other people (n=433) 1 47% 19% 34 30%/22%/ 18%

Is the AVL Sufficiently Utilized

The perception of whether the AVL is sufficiently utilized is a major
reason that carpools are to be allowed on the AVL. The motorists were asked
whether, in terms of both person movement and vehicle movement, they felt the
AVL was sufficiently utilized. The responses were overwhelmingly negative.
It was hypothesized that, due to the sharp peaking characteristics of the
AVL, perceptions might change by time period. A cross classification of the
data indicated that the utilization perceptions are relatively consistent by
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time period, although responses in the 7-8 a.m. p_eri'od are somewhat more
favorable. There was little difference in the perception of utilization
based on whether vehicle movement or person movement was 'being considered.

The motorists were asked if they felt the Katy AVL was a good
transportation improvement. In spite of their strong feelings that the AVL
is underutilized, most responses--but less than a.majority of the responses--
indicated the Katy AVL was a good transportation improvement.

These responses are summarized in Table 61.

Table 61. Perceptions of Utilization and Desirability of Katy AV. Improvement,
Motorist Survey '

Measure of Effectiveness Total Houston | 6-7 a.m. | 7-8 a.m. | 8-9 a. m; Los Angels
or Success Sample ; E1l Monte
In terms of wvehicles, is the AVL (n=451) "=122) | (n=164) =165)

Sufficiently Utilized |
Yes % 7 6% 2% —— ‘
No 9% 9% 87% 91% ———

Not Sure 7% 7% 7% 7% —_—
In tems of persons moved, is the AVL {n=451) (n=122) | (n=164) | (n=165)

Sufficiently Utilized
Yes : % % 6% . —— ’

No . ‘ 85% 83% . 85% 88% ——
Not Sure 11% 12 % 10% ———
Is the AW a Good Improvement (n=441) (n=120) | (n=162) | (n=159) (n=545)
Yes 41% 35% 46% 41% 64%*
No ) 35% 39% 35% 31% 25%
Not Sure : 2% 26% 19% 28% 11%

*Carpools were users of the E1 Monte Busway at the time of the survey.




Comments
- = § , -
Survey participants were encoyraged to offer comments. Over 469
comments were received; some of theée were multiple comments on a single

survey. A representative selection oﬁ comments is presented in Appendix B.

The comments can generally be summarized as shown below.

Comment ' . _Percent of Total Comments
1. The AVL is a waste of money , 14%
2. The AVL is underutilized 12%
3. Open the AVL to all 8%
4. Allow carpools on the AVL ‘ 7%
5. Ban trucks on I-10 5%
6. The AVL is a good idea 5%
7. Need more lanes ‘ _ 4%
8. Extend the -AVL 3%
9. Advertise the AVL ‘ 3%
10. Provide more bus routes _ 3%
11. Congestion no better - 3%
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COMPARISON OF SURVEY FINDINGS

The preceding 3 sections of this report present considerable data
derived from surveys of transit users, vanpool drivers, vanpool passengers,
and motorists on the Katy Freeway. Those data are cross classfied in a
variety of manners. ' ‘

For purposes of this study, perhaps the most important data are those
that relate to choice of commuting mode and perceptions of the authorized

vehicle lane.

Personal Characteristics and Trip Characteristics

In several respects, the characteristics of AVL users and non users are
similar (Tables 62 and 63). Occupation, education, trip pufpose and trip
frequency all exhibit similarities. The motorists on the freeway are
somewhat older and consist of a greater perceht of males.

The AVL users and non users have, to a significant extent, similar trip
origins (home Zip codes). However, trip destinations indicate a possible
reason why more trips aren't being served on the AVL.

During the peak period, less than half of the total trips (AVL user and
non user) are destined to downtown Houston. Yet, essentially all bus service
caters to downtown trips. Vanpools demonstrate more capability to serve
trips to destinations other than the downtown.

Mode Choice Considerations

One concern involving carpool utilization is the number of bus or van
patrons that will change to carpooling. As presented previously, as many as
259% of the carpoolers on the E1 Monte Busway in Los Angeles were attracted
from buses. ‘

In looking at previous travel modes (Table 64) of the bus patrons and

vanpoolers in the Katy corridor, the largest percentage previously drove




Table 62. Personal Characteristics of Usérs and Non y'uéers of the Katy AWL

Characteristic Authorized Vehicle LaneUsers | Non AW Users
| ] T’r;;'\?;it“ | vanpool Motorists -

Age (years), 50th Percentile 33 ' 36 40
Sex '

% Male o% 52% 64

% Female " 51% 48% 36%
Education (years), avg. 15.6 ' 15. 4 15.7
Occupation ;

% Professional 56% 55% ‘ 51%

% Managerial ' 13% 21% 19%

% Clerical 21% 20% , 9%

% Sales , % 2% 12 ;

% Other 6% 2% 9% .

Table 63. Personal Charaeteristics of Users and Non Users of the Katy AVL

Trip Characteristics ~ Authorized \‘If‘e‘*.'r)‘ic_le‘ Lane Users Non AW Users

Transit Vanpool Motorists

Trip Purpose ;
% Work 99% ; 100%* 94
Trip Frequency (days/wk) ' | ' ,
5 or more 91% E ' 95% B4% ‘ -
Trip Destination '

Downtown 96% g 70% 38%

Galleria/City Post Oak 0% . 11% 24%

Medical Center 1% ‘ 5% 9%

Greenway Plaza % 3% 8%

University of Houston 3% —— 2

Other 0% : 11% 19%
Percent of Home Zip Codes

(origins)

in 77079, 77084, or 77449 46% ) 4% 31%
*Assumed
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Table 64 Reasons for Selecting Current Commuting Mode

Reason or Characteristics Authorized Vehicle Lane Users Non AW Users
Transit = |  Vanpool Motorists
Previous Travel Mode
Drove Alone 446+ 34 ——
Carpooled 9% 22% ——
Vanpool ™ 1% ——
P/R Bus —— 7% ——
Regular Route Bus 10% 8% ——
Didn't Make Trip 27%‘ : 16% ———
Other ‘ % ' 0% —
Primary Reasons For Selecting Mode _
Convenience 23%* : 17% 17%
Don't Like to Drive 16% 9% %
Cost 18% 31% %
Traffic 12 &% 0%
Need Car For Job —— —— 22%
No Bus or Van Avéilable ——— —— 22%
% Having at Least Part of Bus Fare, Van
Cost, or Parking Cost Paid by
Employer ‘ S7% 50% S4%
will You Change to AW. Carpool
Continue Present Mode 86% 93% - 76%
Change to Carpool % _ 1% 5%
Not Sure 14 6% 19%

*Data for Addicks park-and-ride lot as

reported in Technical Report 1077-1F.
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alone. The park-andfride’service had attracted 16% of'its ridership from
vanpools or carpools. The vanpools had attracted 15% of their ridership from
buses and 22% from carpools.

Most commuters receive some sortlof monetary incentive from their
~employer for using the mode. The employer generally pays all or part of the
cost of a bus pass, van operations, or downtown parking. Not too
surprisingly, individuals using all different modes perceive their mode as
being convenient. ;A significant number of motorists perceive the need for an
auto during the day. | |

General satisfaction with the existing travel mode is indicated by the
responses to whether individuals will change to cakpoo]s once 4+ pools are
~allowed on the AVL. Essentially no bus of van passengers said they would; 5%
of motorists in the mainlanes said they would (Table 64).

Based on these data, it appears that the 25% of carpoolers whose
previous mode was transit (the E1 Monte Busway data from Los Angeles) may
represent a high estimate of modal ovér]ap for Houston. If the survey
perceptions are accurate, the number of persons who will carpool may be
relatively small, and the majority of the AVL carpool users will be attracted
from carpools in the mainlanes (Table 59).

Impacts of the AVL On Mode Choice

The AVL appears to have had at least some impact on mode choice (Table
65). While 69% of the transit patrons and 87% of the Vanpoo] patrons
indicated they would be using that mode even if there were no AVL, 15% of
transit patrons and 6%of'vanpoolers saiﬂ they would not. It would appear
that, after 5 months of operation, the AVL has encouraged at least some
individuals to switch travel modes. Furthermore, 25% of vanpoolers and 39%
of transit patrons said the AVL was very important in their décision to use
their current mode.
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~ Table 65.

Impact of the Katy AV. On Mode Choice

Impact on ﬁode Crbyicbe: Authbiiied Vehic_lé Lane Users Non AWL Usérs
Transit Vanpool Motorists
How Important is the AWL in Your
Decision to Bus or Van
Very Important 39% 25% ———
Somewhat Important 26% 16% ——
Not Important 35% 59% ——
Would You Bus/Van if There Were
No AVL
Yes 69% 87% —
No 15% 6% ——
Not Sure 16% 7% ———
Has the AW Increassed Transit
Ridership
Yes 69% ' 35% 28%
No 7% 14 26%
Not Sure 24 51% 46%
Increased
Vanpool Ridefshj.p
Yes 18% 32 | 20
No 11% 26% - 39%
Not Sure 7% 4% 41%
Reduced
Freeway Congestion
Yes a0% 29% 14
No 25% 36% 70%
Not Sure 35% 35% 16%
Reduced
AVL Travel Times
‘Yes 79% 80% 61%
No 11% 11% 12%
Not Sure 1% 9% 27%
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Perceived Impact of the AVL On Ridesharing and Congestion

The perceived imﬁacts of the AVL on'ridésharing and freeway congestion
are not clear. There was general agreement that travel times for users of
the AVL had been reduced (Table 65). Motorists felt that freeway congestion
had not been lessened by the AVL operation. As to whether the AVL had
increased vanpooling or transit ridership, the greatest percentage response
tended to be "not sure". | -

Perceived Utilization of the AVL

A major reason for allowing carpools to use the AVL was that it was felt
a perception existed that the AVL, withrbnly bus and vanpool.operation, was
underutilized. The surveys confirmed that such a perception does exist
(Table 66). '

~ Table 66. Perceptions of the Level of Utilization of the Katy Authorized
_Vehicle Lane

Measure of Effectiveness | Authorized'Vehicle Lane Users Non AVL Users

of Success Transit . ' Vahpool Motorists

Is the AL Sufficiently Utilized |
Yes - o 30% . »

No co 3 | s o
Not Sure 16% 19% 7%

Is the AW a Good Improvement |
Yes . e — 0%

Not Sure e - ; 2%
0f the non users of the AVL, only 3% felt the AVL was sufficiently

utilized to justify the project. A majority of vanpoolers -- individuals who
are using and benefitting from the AVL -- felt it was not sufficiently
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5\

utilized to justify the projeét. Just less than half of the trénsit patrons
-- individuals who view the AVL from inside a crowded bus -- felt the AVL was
sufficiently utilized. ‘

Thus, the perception of uti]izationvis a very real problem that may be
alleviated by carpool use of the authorized vehicle lane.

One final observation. While 90% of the motorists felt the AVL was
underutilized, 41% thought it was a good transportation improvement. While
this is not a majority, it is more than the 35% indicating it was not a good
improvement. ' '
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APPENDIX A, SURVEY INSTRUMENTS

Presented in this dppendix are the survey instruments and cover
1etters used in collecting the "Before" data. Included in this appendix are
the following survey instruments.

Transit User Survey
Vanpool Driver Survey
Vanpool Passenger Survey
Motorist Survey
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3.

6i

7.

8.

10.

11.

12,

13.

14

15

16,

17,

18.

KATY AUTHORIZED VEHICLE LANE (AVL) TRANSIT USER SURVEY

what is the purpose of your bus trip this morninQ?
work _Shopping : SR Other (specify)
School Recreational '

How many days per week do you normally make this trip?

what is the Zip Code of the area whe;:,e this trip began? (qu example, 1f this trip began from your home
this morning, you would list your home Zip Code)_ ' :

what is your final destination on this trip?. V _ Downtohn _____ Galleria/City Post Oak
Texas Medical Center ‘ Greenway Plaza _____Other (specify Zip Code)

what are your main reasons for using the bus on the Katy Authorized Vehicle Lane (AVL)? (Check one or more)

No other way available Dislike driving , ~___Carpool broke up
Freeway too congested Gives me t}.me to relax Vanpool broke up
Saves time Allows someone else to use car Other (specify)
Reliable travel schedule Costs less

Since you use the Katy AVL, why have you decided to6 ride a bus rather than a vanpool?
Bus is more convenient ___Bus costs less Vanpool not available
Other (specify) ' :

How important was the opening of the Katy AWL in your decision to ride the bus?
Very important Somewhat important Not important

If the Katy AW had not opened, would you be riding' a bus now? Yes ; No Not sure

How many minutes, if any, do you believe this bus presently saves by using the Katy AVL instead of the
regular traffic lanes? Minutes in the moming Minutes in the evening

How long have you been a regular user of the Katy AwWL?
Does your employer pay for any part of your bus pagsi Yes, pays all Yes, pays part _ No
was a car (or other vehicle) available to you for this trip? (check one)

No, bus was only practical means - Yes, but with considerable inconvenience to others

Yes, but I prefer to take the bus

Before you began using the Katy AVL, how did you normally make this trip? (check one)

Drove alone Rode a park-and-ride bus on the regular freeway lanes
Carpooled . Rode .a regular route bus
Vanpooled ' Did not make this trip prior te using the Katy AVL

Other (specify)

When the Katy AVL is opened to carpools (with 4 of'mo_r.e persons), will you continue to ride the bus or will

you choose to carpool? Continue to ride a bus Use a carpool Not sure

why?

Based on your knowledge of the Katy AVL operation, do you think that the AVL has been successful in:
Increasing vanpool ridership? Yes ___No Not sure
Increasing transit ridership? Yes No _Not sure
Reducing travel times for AVL users? ~ Yes No _Not sure
Reducing traffic congestion on the Katy Freeway? Yes __No ___Not sure

Do you feel that the Katy AVL is, at present, being sufficiently utilized to Jjustify the project?
Yes No _Not sure

what is your... Age? Sex? " Occupation?

what is the last level of school you have completed?

Please use the back of this form for additional comments. Thank you for your cooperation.




COMMISSION STATE DEPARTMENT OF HIGHWAYS ENGINEER-DIRECTOR
' . ’ : . GOOD
ROBERT H. DEDMAN, CHAIRMAN AND PUBLIC TRANSPORTATION MARK G. —

A. SAM WALDROP
JOHN R. BUTLER, JR.

IN REPLY REFER TO
FILE NO.

Dear Vanpooler:

We need your help in a special study of the Katy Authorized
Vehicle Lane (AVL) being conducted by the Texas Transportation Insti-
tute, The Texas A&M University System. Because the Katy AVL is
the first of its kind to operate in Texas, it is extremely important
that we determine how it is being used and by whom.

Please take a few minutes to answer the enclosed survey question-
naire. Your answers will provide valuable information concerning
vanpooling on the Katy AVL. Because of the small number of partici-
pants in this survey, your specific reply is essential to insure
the success of the project. All information you provide will remain
strictly confidential. Only a summary of the survey results will
be available for review.

Your cooperation and timely retUrn of the completed question-
naire in the enclosed postage-paid envelope will be greatly appreci-
ated. Thank you for your time and assistance in this important

‘undertaking.
Sincérely, V
”/t;:>L;°1;,q€ ii ,\19,;&¢‘““
Phillip L. Wilson : '
State Transportation Planning Engineer
PLW:DLB:d11
Enclosures
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KATY AUTHORIZED VEHICLE LANE (AVL) VANPOOL DRIVER SURVEY

Undertaken by the Texas Transportation Institute, The Texas A&M University System, in coobération with the
Texas State Department of Highways and Public Transportation, METRO, and the US Department of Transportation

1. Which days does your vanpool usually travel on the Katy Autherized Vehicle Lane (AVL)? ,
Mon Tue Wed Thu Fri Less than once a week -

2. Wwhich commuting pericds does your vanpool use the Katy AVL? a.m p.m,
If not both am and pm, why? ‘

3. How many members are registered in your vanpool (including yourself)?

4 How many riders were in your vanpool today (including yourself)?

5. How many of the vanpool members (including yourself) are authqrized to drive on the Katy AWL?

6. How long have you been a regular user of the Katy AML?

7. How was the vanpool group first organized? v
By my employer 1 found the riders _Other (specify)
METRO CarShare Residential developer )

8. Wwhat is the owning/leasing arrangement for this van? :
Employer provides van A third party (not employer or driver) provides van
I own the van Other - (specify)

9. Which on-ramp did you use to enter the Katy Freeway for this trip?

10. what is your vanpool destination? Downtown Galleria/City Post Oak Greenway Plaza
Texas Medical Center Other (specify Zip Code)
11. When did you join this vanpool? Month: : Year:

12, why did you begin vanpooling when you did?

13. Does your employer pay for "all" or "part" of your vanpool fare?
Yes, pays all Yes, pays part No

14 How important was the opening of the Katy AVL. in your decision to vanpool?
Very important ' Somewhat important ' ; Not important

15, 1If the Katy AVL. had not opened to vanpools, would you be vanpooling novr?
Yes No Not sure

16, Since you use the Katy AVL, why have you decided to vanpool rather than ride a METRO bus?
Vanpooling is more convenient Too far to nearest park-and-ride lot or bus stop
Vanpooling costs less ' None of the buses stop near my destination
~__Other (specify)

17. Before you joined this vanpool, how did you usually make thisi trip? (check one)

Used a different vanpool Rode a METRO regular route bus
Drove alone Did not make this trip
Carpooled Used another means (specify)

Rode a METRO park-and-ride bus

18. When carpools (with lior more passengers) are allowed to use the Katy AVL, will you continue to vanpool or
will you choose to carpool? Continue to vanpool Use a carpool Not sure

why?
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19,

21.

24,

26,

27,

28.

Vanpool Driver Survey Continued

How many minutes, if any, do you'believe-ybur‘vahpboifsaves by using the Katy AVL instead of the regular

traffic lanes? .__Minutes in the morning _Minutes in the evening
what are your main reasons for vanpopling on the Katy AL? (You may check more than one.)
No other way available ___Allows someorie else to use car _____Other (specify) __ @
Freeway too congested _____No bus service to my destination ' i
Saves time , Costs less -
_____ Reliable travel schedule ____Carpool broke up

Based on your knowledge of the Katy AVL operation, do y&y think that the AL has been successful in:

Increasing vanpool ridership? : _____Yes _No : ____Not sure
Increasing transit ridership? Yes Mo ~_____Not sure
Reducing travel times for AVL users? S Yes No ____Not sure
Reducing traffic congestion along the Katy Freeway? _____Yes ~___No ____Not sure

Do you feel that the Katy AVL is, at present, sufficienily utilized to justify the project?

Yes No ___Not sure
Please tell us your feelings about vanpooling or bus riding on the Katy AVL.. ; -
Vanpooling takes more time than driving alone ‘t,_wyﬂwﬁgree ___Disagree __Neutral
Bus riding takes more time than driving alome ____Agree __Disagree . Neutral
Vanpooling is cheaper than driving alone _____Agree Disagree Neutral
Bus riding is cheaper than driving alone —Rgree _ Disagree . Neutral
Vanpooling is more pleasant than driving alone , __Rgree _____Disagree __Neutral
Bus riding is more pleasant than driving alone , Agree Disagree Neutral

I enjoy riding with other people _Agree Disagree _ _Neutral

If you drove alone, how many miles long would your daily round trip be? miles
How many miles longer’'is your round trip as a result of your participation in this vanpool? __miles

Do you have a common point (or points) where vanpool members meet to depart for work each morning?

No, I pick.up each member at his or her door

Yes, I pick up vanpool members at the following location(s):

(1ist street intersection or subdivision name below)
B Zip code?__
Zip code? _
Zip code?
2ip code?
Zip code?

what is your... Age? - Sex2__________ Occupation?

what is the last level of school you have completed?

what is your home Zip Code?_

We would appreciate your additional comments:

THANK YOU FOR YOUR COOPERATION.

Please return this form at your earlieR-g scon'venience in the postage-paid envelope.




KATY AUTHORIZED VEHICLE LANE (AVL) VANPOOL PASSENGER SURVEY

3.

5,

7.

10.

11.

12,

13,

Undertaken by the Texas Transportation Institute, The Texas A&M University Systan 
in cooperation with the Texas State Department of Highways and Public Transportation,
. the Metropolitan Transit Authority, and the US Department of Transportation
p 4

On the mornings you are a vanpool passenger, do you use your car to drive to a pick-up point?
Yes No, I am dropped off by someone else No, I am picked up at my door

When your car is left at home, is it used by a driver who otherwise has no car?
Yes No v Not applicable (my car is always parked at the pick-up point)

When did you join this vanpool? Month: . Year:

why did you begin vanpooling when you did?

Does your employer pay for "all" or "part" of your vanpool fare?
Yes, pays all Yes, pays part : No

How important was the opening of the Katy Authorized Vehicle Lane (AWL) in your decision to vanpool?
Very important Somewhat important Not important

If the Katy AVL had not opened to vanpools, would you be vanpooling now?
Yes No ' Not sure

Since you use the Katy AVL, why have you decided to vanpool rather than ride a METRO bus?

Vanpooling is more convenient Too far to nearest park-and-ride lot or bus stop
Vanpooling costs less None of the buses stop near my destination
Other (specify)

Before you joined this vanpool, how did you usually make this trip? (check one)

Used a different vanpool Rode a METRO regular route bus
Drove alone Did not make this trip
Carpooled ‘ Used another means (specify)

Rode a METRO park-and-ride bus

When carpools (with 4 or more passengers) are allowed to use the Katy AVL, will you continue to vanpool or
will you choose to carpool? Continue to vanpool _Use a carpool Not sure

why?

How many minutes, if any, do you believe your vanpool saves by using the Katy AVL instead of the‘reQUIar
traffic lanes? Minutes in the morning Minutes in the evening

-What are your main reasons for vanpooling on the Katy AL.? (You may check more than one.)

No other way avallable Gives me time to relax , Carpool broke up
Freeway too congested Allows someone else to use car Dislike driving

Saves time No bus service to my destination Other (specify)

Reliable travel schedule Costs less

Based on your knowledge of the Katy AWL operation, do you think that the AWL has been successful in:

Increasing vanpool ridership? Yes No Not sure

Increasing transit ridership? Yes No Not sure

Reducing travel times for AV users? Yes No Not sure

Reducing traffic congestion along the Katy Freeway? Yes No Not sure
A-6
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14

15.

16,
17,
18,

19,

Vanpool Passenger Survey Continued

Do you feel that the Katy AW is, at present, being sufficiently utilized to justify the project?
Yes Mo — Not sure |

Please tell us your feelings about vanpooling or bus riding on the Katy AVL.

Vanpooling takes more time than driving alone Agree __Disagree Neutral
Bus riding takes more time than driving alone _____Agree ____Disagree ___ Neutral
vanpooling is cheaper than driving alone . _Agree "~ Disagree ' Neutral
Bus riding is cheaper than driving alone _Agree ’ Disagree ___Neutral
vanpooling is more pleasant than driving alone . Agree __Disagree ~ Neutral
Bus riding is more pleasant than driving alone " Agree ____Disagree ___Neutral
I enjoy riding with other people ' ____.Agree Disagree "' Neutral

If you drove alone, how many miles long would your daily round trip be?_____ miles
How many miles longer is your round trip as a result of your participation in this vanpool?__ _ miles

what is your...  Age?_____ Sexx_______ Occupation?___

what is the last level of school on have completed?

What 1s your home Zip Code?_

¥e would appreciate your additional comments:

THANK YOU FOR YOUR COOPERATION,

Please return this form at your earliest convenience in the postage-paid envelope.
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COMMISSION STATE DEPARTMENT OF HIGHWAYS ENGINEER-DIRECTOR
ROBERT H. DEDA./IAN, CHAIRMAN . AND PUBLIC TRANSPORTATION MARK G. GOOPE

A. SAM WALDROP
JOHN R. BUTLER, JR.

IN REPLY REFER TO
FILE NO.

Dear Motorist:

We need your help in a special study being conducted by the Texas Trans-
portation Institute, The Texas A&M University System. As you are aware, the
Katy Freeway is becoming increasingly more congested. To relieve some of this
congestion, the State Department of Highways and Public Transportation and
the Metropolitan Transit Authority have constructed the Katy Authorized Vehicle
Lane (AVL) for use by buses and vanpools. Buses and vanpools using the lane
travel inbound toward downtown 1in the morning and outbound in the afternoon.
The Katy AVL has been constructed within the median of the freeway and is pro-
tected from other traffic by concrete barriers. The Tlocation of the AVL in
the median has not reduced the number of general traffic lanes available to
motorists. ; , :

Because the Katy AVL is the first of its kind to operate in Texas, we
need your help to determine how it is working and what effect it has had on
your travel. Please take a few minutes to answer the enclosed survey question-
naire. The questions on this survey concern your routine trips made on the
Katy Freeway in the mornings, from 6:00 a.m. to 9:00 a.m. Because of the small
number of motorists contacted, your specific reply is essential to insure the
success of the project. Your answers will remain strictly confidential. Only
a summary of the survey results will be available for review.

Please complete the requested information and return it in the enclosed
postage-paid envelope at your earliest convenience. Thank you for your time
and assistance. The information you provide will assist in determining the
most efficient means of operating the Katy AVL, and will be of value in the
planning, design and operation of future authorized vehicle lanes in Houston.

Again, thank you for your help.

Sincerely, .
Phillip L. Wilson
State Transportation Planning Engineer

PLW:DLB:d11
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10,

1l

12,

School . Recreational

KATY FREEWAY MOTORIST SURVEY

Undertaken by the Texas Transportation Institute, The Texas A&M University System,
in cooperation with the Texas State Department of Highways and Public Transpertation,
the Metropolitan Transit Authority, and the U.S Department of Transportation

Your vehicle was observed traveling eastbound on. the Katy Freeway between 6:00 and 9:00 a.m. the week
of March 4 To the best of your recollection, please complete this survey as it pertains to that trip.

What was the purpose of your trip? ,
Work Shopping _Other (specify)

What were your reasons for choosing an auto rather than a bus or vanpool in the Katy Authorized Vehicle Lane
(AVL) for this trip?

How many days per week do you normally make this trip2.

How do you usually make this trip?

Drive alone _—____ Vanpool ‘ METRO regular route bus
Carpool METRO Park-and-Ride bus Other (specify)

How many people (including yourself) were in your vehicle for this trip?

which on-ramp did you use to enter the Katy Freeway for this trip?

what was the destination of your trip?

Downtown Texas Medical Center k Other (specify Zip Code below)
Galleria/City Post Oak : Greenway Plaza :

Do you agree or disagree that the fol lowing vehicles sﬁould be allowed to use the Katy AVL?

Buses (park-and-ride, express, intercity, ete.) Agree Disagree Neutral.
vanpools (with 8 or more registered passengers) Agree Disagree _ Neutral
Carpools (with 4 or more persons) Agree Disagree Neutral

Based on your observation of the number of vehicles using the Katy AVL, do you feel that it 1s being
sufficiently utilized?
Yes No - Not sure

Based on your perception of the number of persons being_:- moved on the Katy AVL, do you feel that it is being
sufficiently utilized? '
Yes No Not sure

when the Katy AVL 1s opened to carpools (with 4 or more'persons), will you choose to carpool in the AVL?
Yes No Not sure

why?

Based on your knowledge of the Katy AVL operation, do ygu think that the AVL has been successful in:

Reducing traffic congestion on the Katy Freeway? ‘ Yes ) No , Not sure

Increasing vanpool ridership? ) Yes No __Not sure

Increasing transit ridership? Yes No Not sure

Reducing travel times for AVL users? Yes No __Not sure
(pver)
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Motorist Survey Continued

13. Even if you have never used the Katy AWL, please tell us your feelings about vanpooling or bus riding

1A

15.

16,

17.

18,

19.

21.

on _the Katy AWL.: -

Vanpooling takes more time than driving alone Agree . Disagree Neutral
Bus riding takes more time than driving alone Agree Disagree Neutral
Vanpooling is cheaper than driving alone Agree Disagree Neutral
Bus riding is cheaper than driving alone Agree Disagree Neutral
Vanpooling is more pleasant than driving alone Agree Disagree Neutral
Bus riding is more pleasant than driving alone Agree Disagree Neutral
I enjoy riding with other people Ag~ee _ Disagree Neutral
Do you feel that the Katy AVL was a good transportatioh improvement?

Yes No th sure
Does your employer pay for "all®™ or “"part" of your parking expense?

Yes (pays all) Yes (pays part) No
Does your employer pay for "all" or "part" of your bus fare if you ride a bus?

Yes (pays all) Yes (pays part) No Don*t know
Does your employer pay for "all® or "part" of your vanpool fare if you ride in a vanpool?

Yes (pays all) ' Yes (pays part) No Don't know
Does your employer give any special treatment to encourage carpools? Yes No
If "yes," please describe
Does your job require that you have a car available during the day?

Yes (always) ' Yes (sometimes) No
Have you ever heard of METRO CarShare (the carpool & vanpool matching service)? No

If "yes,”™ have you ever used their services?

Are you familiar with the park-and-ride service provided by METRO along the Katy Freeway?

Yes

No

No

Yes No
If "yes,™ have you ever used park-and-ride? Yes
what is your... Age? Sex? Occupation?

what is the last level of school that you have completed?

what is your home Zip Code?

We would appreciate your additional comments:

THANK YOU FOR YOUR COOPERATION.

Please return this form at your earliest convenience in the postage-paid envelope.
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- APPENDIX B, SELECTED COMMENTS FROM SURVEYS

A11 survey participants were encouraged to provide comments. An
unusually large number of repondents did offer comments. Those comments were
summarized by category in the main report.

A representative sample of comments from ali the surveys is reproduced
in this appendix. The comments range from highly favorable comments
concerningkthe AVL to highly unfavorable comments. No attémpt has been made
to edit the comments. '

Comments From Transit User Survey

I don't understand why the entrance to the AVL is so far down the freeway
from West Belt. It does not make sense to me to get on the freeway and have
to sit in traffic for miles before the bus can even get on the AVL. The same
is also true coming from downtown. The bus has to get off the AVL miles
before we get to the West Belt exit. Please have your designer, architect or
whatever explain this to me. Also, have somebody explain to me why the bus I
filled this survey out on, is not 1eavihg at 7:45 like it is supposed to. We
are leaving now at 7:55. I don't appreciate this at all. Now I'l1 probably
be late for work. Let me know why!

I have worked downtown 2 1/2 years, and in that time period the freeway
traffic has increased greatly. Until the "210" opened, I always drove. I
have been very pleased with the service, and plan to continue using the
service. The driver's are the best part, they are friendly and very pleasant
to greet in the morning. It's nice to know about and benefit from such a
useful service that is derived from tax dollars.

In my opinion, the AVL has proven to be a monumental waste of money if the
objective of building it was to decrease commuting time and, therefore, to
increase ridership. Metro planners failed to consider the extra time it
takes to get on the AVL and the extra time needed to exit the AVL outside the
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loop and then go through several\traffic lights before getting back on I-10
inside the Loop. Additionally, the AVL has no impact on the bottleneck and
resulting delays, just outside the downtown area around the 8:00 a.m. hour.
I would be very glad to discuss my opinion of the AVL with anyone desiring
more information from a regular bus rider. |

The entrance and exit is very poorly designed - there was a better way.
Whomever is running this survey should have their name on it.

Project costs, both in capital outlay and the enormously increased transit
time during the construction phase, are not justified by the minimal amount
of time now saved with the AVL. Diversion onto 01d Katy Road at the point
when traffic is least congested is stupid. Most of the time saved in the AVL
is lost to the series of lights on 01d Katy.

Addicks 228. The 4:50 to 5:50 buses are very crowded. One more bus should
be scheduled around 5:00 pam.! Overall, the present system rates very good
in my opinion. The Katy contraflow lanes are very good but should be length-
ened as soon as possible. Cars with 4 or more passengers should be allowed
to use the AVL as well.

I think the Katy AVL would be a lot more successful if the lane was extended
so the buses to enter and exit at West Belt instead of Bunker Hill. It takes
35 to 40 minutes just to get to the Lane at Bunker Hill therefore no signifi-
"cant time is saved. Also, the temperature on the bus is either TOO HOT or
T00 COLD because the drivers turn on the air on high and there is no middle
setting. '

Since the opening of the AVL, ridership has increased on this line (the 228)
but there has not been a commensurate increase in service. The buses are

frequently uncomfortably overcrowded, especially in the evening around 5:00
pa. - 6:00 pm. This discomfort discourages people from riding the bus.

Additional buses need to be added around 5:00 - 5:20 p.m.!
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Your pricing yourself out of the market!! (If you haven't already). With
fuel prices dropping versus your rates, carpools are looking awfully good.
You can't subsidize the rest of the system at the expense of the pedp]e who
travel on park-and-ride! |

As it stands, the AVL is not Tong enough to bypass heavy traffic. It needs
to be extended further out. The fares are too high. The buses need to
travel in other areas of the city besides the downtown area such as the the
Post Oak area in Houston. Buses should be re-routed to reenter the freeway;
too much time is lost on 01d Katy Road because of too many stop lights.

I believe that for a congested city 1ike Houston, the AVL is a very good
idea. As it stands now, the AVL is too short, thus only saves 5 - 10 minutes
(morning) since my bus leaves so early in the morning (6 a.m.). Once it is
stretched out to highway 6, time saved will increase and ridership will too.
Allowing carpool is both a plus and a minus. A plus in the sense that
hopefully there will be less traffic congestion. A minus in the sense of
potentially slowing down traffic on the AVL and people abuse of carpool
privileges (say one person/car). The bus loses time after it gets off AVL as
it goes thru too many 1ights on 01d Katy. I believe that bus fares on park-
and-ride bus are quite expensive, Metro probably feels that the suburb and
professional people can go on affording higher fares. There is also a need

“for direct bus service to other major work centers (Greenway Plaza, Post Oak,

University of Houston) changing bus downtown/riding city bus is a pain.

I believe ridership would have increased substantially however the rate
increase (which in the past 2 years has been ridiculous!!) offset this possi-
bility. Metro is going to price themselves out the commuter market. (I
still can't believe that the price differential between Katy-Mason and High-
way 6 is so drastic!!) I cannot justify the rate increase as well as the

stiff rate fare!l

Wish they would get the rest of it opened. Would save time at night. I do
not feel that raising fares is justified. Vanpool is cheaper however I need
the flexibility of the trips.
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Comments From Vanpool Passenger Survey

Transitway users would save more time if, in addition to opening the AVL
further west, a ramp were added on the east end merging back on to I-10 just
east of the 610 Loop for those users continuing on to the downtown area. Use
of 01d Katy Road is slow due to 3 sets of traffic lights, which we catch red
90% of the time, at Posk Oak and I-10 overpass.

The Katy AVL is underutilized. I may ride the Metro bus in the future
because GULF may discontinue the Vanpool service.

The entry and exit points for the transitway seem to be placed in very
peculiar positions. You cannot exit in time to get off at Gessner, yet it is
still a long way to West Belt. Similarly, when you get on at West Belt, you

must travel quite a distance before entering the transitway.

Believe if four passenger autos use AVL project would be justified after
approximately six months.

I like the AVL. Opening it to car poolers should significantly increase its
utilization. There seem to be fewer vanpools now than 3 or 4 years ago - and
I think this has affected utilization of the AVL. -

I think car pooling is a good idea forithe AVL to help cost justify the AVL.

1 think opening the AVL to carpools could be a great and more efficient use
of the taxpayer's dollars. Even with opening the unused section of AVL will
save more time for vanpools.

The Katy AVL is not busy enough. Should allow 3-person carpools to drive it.

AVL is a waste of taxpayers' money since it is so underutilized.

The lane needs to be open'up all the way to Highway 6.
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Need improvements on the Katy AVL get-on and get-off routes.

Enter and Exit lane of AVL should be improved and somehow reroute so the van
does not have to enter or exit right into the congested area. (something
like in Los Angeles). |

Metro lane is difficult to enter and exit for workers of 610 Loop.

-

AVL needs to open earlier on Fridays as many companies release earlier on
Fridays than Monday - Thursday. 5

Open up extension of the lane further west!

The Katy AVL is a great idea. It certainly reduces travel time when the
freeway is backed up by accidents, weather conditions, etc.

I am surprisingly pleased at the smoothness with which the Katy AVL operates/
moves vehicles. '

Vanpooling is the best thing that has ever happened and using the Katy AVL is
also. '

-Comments From Vanpool Driver Survey

Making the AVL entrance and exit off the freeway is crazy. Al1l the time
saved on the AVL is loss by having to go through three traffic 1ights and
driving on a street with a 45 mph speed 1imit. The AVL should have entered
and exited the freeway at both ends or even better gone all the way downtown.

AVL is a good thing except the enter and exit (townside or east end) planning
was very bad. Loose to much time on 01d Katy Road. Speed limit and lights.

Advertise more-appeal to "yuppies"; get those "one-person“ cars off freeway.

The AVL needs to be extended west as soon as possible to benefit more people
and the one major drawback of the existing AVL is that of lot of time gained
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by using the lane is just once you transfer to the 01d Katy old section

between 01d Post Oak and Washington Blvd.

AVL saves a lot of time when there's an accident or bad weather., I will ride
the AVL farther when completed. Good answer to traffic. More people will
ride when completed.

My riders and I are véry pleased with the AVL. It takes much of the stress
out of our commute.

Comments From Motorist User Survey

I think everyone would profit more with a truck lane. The lanes on the
freeway seem too close now and the trucks own lane would make more sense than
a bus or vanpool lane. I never see enough vans or buses to make the lanes
profitable. I've lived here 25 years and think the lane was definitely a

mistake.

What about letting 18-wheelers and big trucks using the Katy AVL?

Forget the buses, the vans. Put the gravel trucks and trucks on the AVL.
I'd be for it and so would they! However, the inadequate access bridge
probably wouldn't support them. Good Luck!

The Katy AVL as presently designed and as presently being utilized has been a -

waste of tax funds. The Metro Park-and-Ride service along Katy Freeway is
only benefitting those people who work in "downtown" Houston. It is not
practical for people workingJin other areas, such as Greenway Plaza.

1 feel that the AVL is a huge waste of money given the percentage of the
freeway space it requires vs. the percentage of the freeway users it serves.

At this point in time, AVL I honestiy see and believe is a total failure.

Far too much good money was complete]yﬁwasted on a system that Tooks good on
~ TV and radio commercials but has not changed the congestion on the Katy
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Freeway in the slightest. It has to be a failure to anyone not blind to
honest facts: No one is using the Katy AVL. Everyone was told before it
opened that it would help Houston and it has done absolutely nothing of the
sort. The AVL is empty at peak traffic periods and the Katy FreeWay is
jammed with private autos and 18-wheelers. In my opinion there are several
clear reasons for this: No one wants to give up the freedom offered by their
own auto; The Kéty AVL is extremely 1imited in scope; Far too many people who
live in the west of Houston work in areas that the AVL does not even begin to
serve. Many people have said that the AVL is interested in ONLY people who
work in certain exclusive and selected areas of the city 1ike the Galleria or
the Medical Center and I also believe this is ydur basic attitude and too
many citizens know this to be true.

I think it was a waste of money, time and has accomplished nothing but make
me angry every time I see it! '

Katy Transitway is biggest waste of space and money I have seen in years.
The freeway should have been widened, adding more lanes in all directions.
That way everyone could benefit. I resent having my tax dollars wasted

senseless projects.

So far the construction has been a total waste of time and money. It was a
dangerous strip during construction and probably will be again during the

~proposed extension. The only benefits obtained so far were those going to

the contractors who are the awarded the work. To condense my opinion, "it's
a Joke"! (A very expensive joke!) '

I think AVL is a tremendous waste. I never see anyone using it - 2 buses a
few vans; that's it. But, 1 do see all that nicely paved freeway. I suggest
one of 2 things: 1) Let anyone who wants to use the lane and go wherever it
goes be allowed to do so; or 2) better yet, get rid of it and make Katy
Freeway 4 or 5 lanes each way (with a Contraflow lane as a variation to this
alternative).

I believe AVL is underutilized, a waste of money, a project that is a failure
because of lack of understanding of the market in Houston. Now after being
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built, AVL is forcedvoh drivers who will not change their behavior just
because AVL is there. AVL caused all sorts of traffic problems while being
built and still does after being completed. Just‘observe the speed of the
traffic when cars are "free to go" after being "squeezed" for miles because
of this absurd project and also observe the bottleneck that it causes in the
evening when there are only 2 lanes downtown to access I-10W. Knock it down,
please, and think TRAINS! (A trip to the Northeast of the country or maybe
Europe(?) would help to get some more feasible ideas!

The AVL is grossly under utilized!! On this basis, I feel the AVL is a
present waste of taxpayer money.

I feel that the AVL would be best utilized as an "extra" lane for all traffic
going intown in the morning and outbound in the evening.

AVL should be open to more vehicles; I hardly ever see anybody on it.
I am in total agreement with the Katy AVL concept. It is a good first step.

I think the AVL is a progessive step toward transportation problems - Thank
you for your concern toward citizen statisfaction.

Keep up the excellent work and the positive attitude to alleviate the city's
traffic hellaciousness.

I think AVL lane is a waste of money. Why not increase its use to all - 4
lanes in and outbound would help. I took the bus to work once and it took 2
hours door to door. Can do it in car in 20 minutes. Also, sue the contract-
or who paved I-10 -- it's breaking up already!

The AVL is the most under utilized facility created by METRO. It's a
disgrace to waste that lane for so few vehicles -- very poor planning.

I would prefer to see the AVL lane as an additional lane for all traffic. In
the morning as an eastbound lane in the afternoon as a westbound 1ane.
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Katy Freeway islfhe‘worst freeway in Houston and a déath trap!

Nice, you now have open what is almost a 24 hour vacant parking lot. While
we unendowed users of the "crowded/crawling" lanes still fight the traffic in
lanes that are still in need of repairs after all of the construction work.
Who are the inspectors who should be making sure the contractors perform work
that meets an acceptable standard. They don't give quality now!

The contractor who re-constructed the Katy Freeway was either crooked or
incompetant for the Katy had large pot holes within 60 days of reopening.

I, as an engineer, feel that the bus entry lane outbound is very poorly
designed. Who ever designed this should have their P.E. revoked. There
already hés been one wreck where a bus and four cars "met". The AVL should
have been three lanes; two cars and one bus. This wou]d'have allowed for
nine lanes of traffic, six in any given direction. Also during road repairs
there would have been six lanes for use with three (or less) closed. I
believe that I, as a taxpayer, got a poor product for the money invested. A
good lawyer could have a field day with the designers or engineers.

A11 traffic would, I feel, be improved if trucks (all but pickups) were added
to the AVL lanes. The AVL would be more fully utilized, lessening congestion
and accidents in non AVL lanes and I feel accidents would be fewer in AVL

lanes.
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