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ABSTRACT 

Within the Houston metropolitan area, a major commitment has been made to develop 

a system of physically separated transitways in the medians of the existing freeway network. 

These lanes are reserved for the exclusive use of high-occupancy vehicles. Phase 1 of the first 

completed transitway opened on the Katy Freeway (1-lOW) in October 1984. Initially, only 

authorized buses and vanpools were designated as eligible users of the transitway. To encourage 

increased vehicular utili7.ation of the facility, carpools were allowed to use the transitway on a 

test basis beginning in April 1985. This research study, sponsored by the Metropolitan Transit 

Authority of Harris County and the Texas State Department of Highways and Public 

Transportation, was initiated in order to conduct a comprehensive analysis of the effects of 

permitting carpools to utilize the transitway. This report documents data collected in October 

1989, 4.5 years after carpool utilization of the transitway began. This report compares the 1989 

data to similar data collected before carpool utilization was permitted (March 1985) and after 

carpool utilization was permitted (April 1986, October 1987, October 1988). These comparisons 

address numerous concerns and provide an indication of the effectiveness of allowing carpools 

onto the transitway. 

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

Facilities, Authorized Vehicle Lanes 
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IMPLEMENTATION STATEMENT 

Because there is relatively little experience with operating exclusive, reversible, high

occupancy vehicle lanes, many of the operating procedures and strategies being used in 

Houston are being developed through experience. A major issue that is currently being 

addressed is determination of the types of vehicles that will be permitted to use these 

special lanes (known locally as transitways ). 

This study was specifically undertaken to assist the Metropolitan Transit Authority 

of Harris County and the Texas State Department of Highways and Public Transportation 

in the implementation and operation of the transitways. This study, through analyses and 

comparisons of both "before" and "after" carpool data, assesses the impacts of permitting 

carpools to utilize the special high-occupancy vehicle lanes. 

DISCLAIMER 

The contents of this report reflect the views of the authors who are responsible for 

the opinions, findings and conclusions presented herein. The contents do not necessarily 

reflect the official views or policies of the Metropolitan Transit Authority of Harris County, 

the Texas State Department of Highways and Public Transportation or the Federal Highway 

Administration. This report does not constitute a standard, specification or regulation. 
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SUMMARY 

In October 1984, the Katy Transitway was opened to authorized buses and vanpools. 

To encourage increased vehicular utilization of the facility, authorized 4+ carpools were 

allowed onto the facility in April 1985. Approximately 6 months later, authorized 3 + 

carpools were allowed to use the transitway. In August 1986, the occupancy requirement 

for vehicles was lowered to 2 persons and all authorization requirements were eliminated. 

By the fall of 1988, a.m. peak hour vehicle volumes on the transitway were approaching (or 

exceeding) capacity and were beginning to have a negative effect on the operation of the 

facility. As a result, in October 1988, the minimum occupancy requirement was raised to 

3 persons between the hours of 6:45 a.m. and 8: 15 a.m. (2-person carpools were still 

permitted on the lane during all other operating hours). 

This report evaluates the impacts of allowing carpools to use the transitway. Data 

in the report cover the period from April 1985 through October 1989. 

Trends In Transitway Utilization 

In October 1989, over 7,900 persons used the Katy Transitway during the a.m. peak 

period; over 9,000 persons used the lane during the p.m. peak period. More than 18,000 

persons were transported on the transitway daily; 67% of these persons were moved in 

carpools. Of those carpoolers, approximately 10% have been attracted from other 

transitway modes (buses or vans). Carpools comprise approximately 96% of the vehicles 

using the transitway. 
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In October 1989, 920 vehicles used the transitway during the a.m. peak hour; 1,266 

vehicles traveled the facility during the p.m. peak hour. The p.m. peak hour value is very close 

to the capacity of the transitway, which is estimated to be approximately 1,500 vehicles per 

hour. Allowing carpools to use the lane has increased the frequency of transitway vehicle 

breakdowns; over 95 % of the disabled vehicles on the transitway are carpools. 

Criteria for Judeine the Success of the Car:pool Exneriment 

Prior to allowing carpools onto the transitway, both the Metropolitan Transit Authority 

of Harris County and the Texas State Department of Highways and Public Transportation agreed 

upon a set of criteria to use in evaluating the success of the carpool experiment. Each criterion 

is addressed in this report. Table 6 in the report outlines the criteria and the basis for that 

evaluation. Each criterion can be rated as "highly successful," "successful," "unsuccessful," or 

"highly unsuccessful." In the overall evaluation, the individual criterion are weighted, and a 

numerical value is assigned; "highly successful" is considered to be a 4, with "highly 

unsuccessful" considered to be a 1. Thus, a 2.5 overall rating would represent a neutral 

evaluation, midway between "unsuccessful" and "successful." 

Data have been collected on 5 separate occasions (April 1986, April 1987, October 1987, 

October 1988 and October 1989) that permit analyses of the success of the carpool experiment. 

As carpool volumes have increased on the transitway, so has the success of the carpool 

experiment increased. In April 1986, the experiment was rated a 2.63 (between "successful" 

and "unsuccessful"); in April 1987 and October 1987, the experiment was rated a 3.2 and 3.3, 

respectively (between "successful" and "highly successful"). In October 1988, the experiment 

was rated a 2.9 Gust below "successful"); and in October 1989 it was rated a 3.0 ("successful"). 

The data for these 5 analyses are summarized in Table S-1. More detailed data for the October 

1989 analyses are shown in Table S-2. 

The October 1988 42-month "after carpools" evaluation showed that the past success of 

the carpool experiment had increased the transitway travel times, thereby reducing the overall 
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Table S-L 
°"1all ETaluatioa or tilt ICM)' Trauilway Cupool Eqerfmeat. J.KS.1'89 

Conclusion Pertainina to Experiment 
RelatlYe 

Criterion Weighting Apr 1986 Apr 1987 Oct 1987 Oct 1988 Oct 1989 

1. Change in Person Mcwement on 25% 2.S 4 4 4 4 
the Transitway Directly 
Attnbutable to Carpooling 

2. Nonuser Perception of' Katy 30% 1 2 3 3 2 
T:ransitway Utilif.ation 

3. Change in Travel Tune on the 20% 4 4 3 1 3 
Transitway 

4. Change in Delay to Mixed-Plow 15% 4 4 4 4 4 
Traffic 

S. Increase in Frequency of S% 3 1 l 1 1 
Transitway Breakdowns 

6. Increase in Authorization and S% 3 3 3 3 3 
Enfom:mcnt Costs 

TOTAL 100% 2.63 3.20 3.30 2.90 3.00 

Scoring: 
1 = "Highly Unsuccusftil~· 2 .. "Unsuccusftil"; 3 .. "Succusftil"; 4 • "Highly Succusftil" 

Table S-1. 
Overall EYaluatio• of the ICM)' Tnuuihnly Carpool Experiment, 

54 Moaths After Carpools Were Allowed oato the Transitny 

RelatlYe Conclusion Pertainina 
Criterion Weighting to Experiment Relevut Data 

1. Ciangc in PctliOn Movement on 25% "Highly SUCCC&Sful• Carpools move 61% of' the tota) a.m. peak 
the Transitway Directly period person movement and 67% of' the 
Attributable to Carpooling total daily penon movement. 

2. Nonuser Perception of Katy 30% ·u.uccessfur Lea than 40% of the nonuser1 feel the 
Tnwitway Utilif.ation tramitway is 11.1frldently utilized. 

3. Ciange in Travel Tune on the 20% "Succ:caful" Average tn.nlitway speeds have decreased by 
Transitway 3mph. 

4. Qangc in Delay to Mixed-Plow 15% "Highly Succasful" Mixed-flow speeds have increased 11igb.tly. 
Trafric 

s. Increase in Prequcocy of 5% "Highly Uasua:asful" Approximately 95% of tn.nsitway vehicle 
Transitway Breakdowns brcatdowm are cupools. Approximately 7 

brcatdowm oa:ur per week. 

6. Increase in Authorization and 5% "Suc:or:lsful" Maq;inal h'lcleue ill c:osts due to calpOOll 
Enfom:ment Com Im not been IUbltantial. 

TOTAL 100% "Suc:cedur 
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success of the facility. This travel time increase was a result of the vehicular volumes 

approaching or exceeding the capacity of lane, thereby reducing the travel speeds and trip 

reliability. The October 1989 54-month evaluation shows that implementing the 3 + carpool 

occupancy requirement during a portion of the a.m. peak period has lowered the volume of 

vehicles using the facility. This, in tum, has resulted in improved transitway travel speeds and 

trip reliability. Consequently, the overall effectiveness of the carpool experiment has also 

improved. 
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CHAPTER 1 
INTRODUCTION 

In an effort to maximize the person-carrying capacity of the major freeway corridors 

in Houston, an extensive system of high-occupancy vehicle (HOV) lanes is currently being 

developed in the medians of the city's existing freeway network. Known locally as 

transitways, the development of these facilities is a joint venture between the Metropolitan 

Transit Authority of Harris County (METRO) and the Texas State Department of Highways 

and Public Transportation (SDHPT). Approximately 96 miles of transitways will ultimately 

be constructed on six of the city's freeways. By the end of 1989, just over 36 miles of 

transitways on four separate freeways were operational. The intent of the Houston 

transitway system is to move more people through congested travel corridors in fewer 

vehicles. This is to be accomplished by offering riders in high-occupancy vehicles access to 

special, limited access lanes designed to provide both a travel time advantage and travel 

time reliability over traveling in the regular freeway lanes. 

An area of vital importance to the success of the transitway project is the 

determination of the types of vehicles that will be permitted to use these special lanes. 

Initially, only authorized buses and 8+ passenger vanpools (truly biih-occupancy vehicles) 

were envisioned to be eligible users of the transitway system. In order to become 

authorized, vanpools (and later carpools) had to have: 1) certified drivers; 2) valid Texas 

vehicle inspection stickers no more than six months old; 3) the minimum state insurance 

coverage; 4) some familiarity with the transitway geometrics before actually driving in the 

facility; 5) passed a visual inspection of the vehicle by METRO; and 6) valid transitway 

authorization decals displayed on windshields. 

Consequently, when the first transitway opened in October 1984 on the Katy Freeway, 

its use was limited to authorized buses and 8+ vanpools. Under this operating strategy, 
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fewer than 150 vehicles per peak period traveled the transitway during its initial months of 

operation, giving the facility the appearance of being underutilized. To encourage increased 

utilization of the transitway, authorized 4 + carpools were allowed to begin using the lane 

on a test basis in April 1985. Although permitting carpools represented a means of 

increasing the volume of vehicles operating on the transitway, a number of operational 

concerns were associated with such an action. For example: 

• Permitting carpools might simply attra:ct commuters away from buses or vans, 

thereby moving no more people, but requiring many more vehicles; 

• The introduction of carpools might result in vehicle volumes that exceed the 

capacity of the transitway, thereby adversely affecting the level-of-service that is 

so essential to successful transitway operation; 

• If carpool volumes were restricted sufficiently to maintain a high level-of-service 

on the transitway, the increase in the number of vehicles using the facility might 

not be great enough to change the perception that the transitway is underutilized; 

• Increased carpool volumes might result in an increase in vehicle breakdowns, 

thereby reducing the travel time reliability attribute of the transitway; and 

• Other safety related concerns might develop. 

Because the Katy Transitway was the first of several transitways being implemented in 

Houston, and the first to permit carpool use, a special study was sponsored by both METRO 

and the SDHPT to assess the impacts associated with allowing carpools to use the 

transitway. 

As part of this assessment, major data collection efforts have been undertaken on 

several occasions. The first data collection effort was conducted in March 1985 before 

carpools were allowed to use the transitway. Data were also collected on four separate 
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occasions after the introduction of carpools onto the transitway. Specifically, "after carpools" 

data were collected in: 

• April-July 1986 (approximately one year after carpools were permitted); 

• October 1987 (2.5 years after carpools began using the transitway); 

• October 1988 (3.5 years after carpools were allowed); and 

• October 1989 (4.5 years following the introduction of carpools to the transitway). 

In this report, the information collected has been combined and evaluated to identify the 

effects of the presence of carpools on the operation of the Katy Transitway and Katy 

Freeway, 54 months (4.5 years) after carpools were first allowed onto the transitway. This 

study addresses the period from October 29, 1984 through October 13, 1989. 

When opened in October 1984, the Katy Transitway extended from Post Oak to 

Gessner, a distance of 4.7 miles. By October 1989, (following two expansions to the west), 

the transitway extended from Post Oak to State Highway 6, a total of 11.5 miles. A map 

of the Katy Transitway (as of October 1989) is shown in Figure 1. 

'J.lpes of Data Collected 

Several different types of data were collected to assist in evaluating the impacts of 

carpool usage on transitway /freeway operations. rn has conducted periodic volume counts 

on the Katy Freeway at Bunker Hill since June 1983 and at Eldridge since September 1985. 

These manual counts classify vehicles according to type and occupancy and are the source 

of all vehicular volumes and occupancies used in this report. TTI has also conducted travel 

time studies on both the Katy Freeway and the Katy Transitway from the transitway's 

western terminus to the Southern Pacific Railroad (S.P.R.R.) overpass near Washington 

Avenue. These are used to compare speeds and travel times along the corridor. 
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The accident data for the Katy Freeway mainlanes are obtained from the Department 

of Public Safety, and selected data concerning transitway operations (vehicle breakdowns, 

violations, etc.) are obtained from METRO. 

Previous Research Re.ports 

A number of TTI research reports have addressed carpool utilization of the Katy 

Transitway (1-14). This report is the thirteenth research report prepared as part of this 

study. No attempt is made in this report to include all the relevant material presented in 

the previous reports. Some pertinent data from previous reports are used in this report to 

draw conclusions concerning the impacts of allowing carpools onto the transitway. 

Oraanization of This Report 

Following this introductory chapter, Chapter 2 describes trends in utilization of the 

Katy Transitway. Chapter 3 restates the criteria to be used in evaluating the "success" of the 

transitway carpool experiment. Each criterion is addressed individually in Chapters 4 

through 9. Conclusions are presented in Chapter 10. 
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CHAPTER2 
KATY TRANSITWAY UTILIZATION 

The Katy Transitway began initial operation on October 29, 1984. Since that date, 

the transitway has experienced a number of modifications in its geometrics and operations. 

Significant modifications include those which have affected the transitway length, the types 

of vehicles permitted to use the facility, and the hours of operation. Table 1 outlines the 

historical development of the transitway. 

Backmund on the Katy Transitway Carpool Utilization 

As stated previously, only authorized buses and 8 + passenger vanpools were allowed 

to use the Katy Transitway during the first 5 months of operation (October 1984 through 

March 1985). Although this operating strategy offered the potential to move large numbers 

of persons, it did not result in moving large volumes of vehicles, and the public developed 

a perception that the transitway was underutilized. In an effort to address this perception 

problem, METRO and the SDHPT agreed to permit carpools to use the transitway on a 

trial basis. Beginning April 1, 1985, authorized automobiles carrying four or more persons 

could access the lane. The authorization procedures for carpools were identical to those 

described in Chapter 1 for vanpools. If an authorized carpool had fewer than four persons 

an any given day due to a carpool member's work schedule, travel, illness or vacation, it was 

not permitted onto the transitway that day. This carpool definition was structured to ensure 

maximum passenger occupancy of vehicles traveling on the transitway. Another factor 

contributing to the 4 + occupancy requirement was a concern that a 3 + carpool designation 

could possibly generate a sufficient vehicular volume to exceed the capacity of the 

transitway, creating unacceptable operating conditions. 
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Operational 
Date Length 

10/29/84 Transitway opened from POlt 
Oak to Gessner (4.7 miles) 

4/1/SS Same 

S/2/8S Transitway extended from 
Gessner to West Belt (total 
length· 6.4 miles) 

7/29/SS Same 

11/4/8S1 Same 

8/11/86 Same 

6/29/81 Transitway extended from West 
Belt to SH 6 (total length· 11.5 
miles) 

1/25/88 Same 

10/17/88 Same 

10/1/89 Same 

Table L 
Kafy Transitway Milestone Dates 

(October 1984 • October 1919) 

Vehicles ad Occupancy 
Requirements to Use 

Transitway 

Authoriud buscs and 8+ 
vanpools 

Authoriud buses, vanpools and 
4 + carpools; 4 + for 
authorization and use 

Same 

Authorized buses, vanpools and 
4+ carpools; 4+ ror 
authorization and 3+ for use 

Authorized buses, vanpools and 
3 + carpools; 3 + for 
authorization and use 

All 2 + vehicle$; no 
authorization requirements 

Same 

Same 

All 3 + vehicles, no autboriza-
tion between 6:4S Lm. and 8:1S 
a.m. weekdays; 2 + vehicles all 
other operating boun 

Same 

1 OJ!icial .. of J + autllorl:mtion; ilCtU4l J + tulthorization bttga1I in 9j8S. 

.Access locadons: 
Post oak·~ ramp (used from 10/29/84 to pra;ml). 
Gessner. intmnediate slip ramp (used from 10/29,194 to pra;m1). 
Wat Bell • tmninal slip ramp (used from S/2/85 to 6/29/87). 
Addicks Park-and-Ride • 11evaled 'T' ramp (used ftom 6/29/87 to present). 
SH 6 • tmninal slip ramp (used from 6/29/87 ID pra;ml). 
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Operating Hours 

M-F: S:4S a.m. • 9:30 a.m. inbound; 
3:30 p.m. - 7:00 p.m. outbound 

Same 

Same 

Same 

Same 

M-F: 5:45 a.m. - 11:00 a.m. inbound; 
2:00 p.m. - 7:00 p.m. outbound 

M-F: 5:4S a.m. • 11:00 a.m. inbound; 
2:00 p.m. • 8:00 p.m. outbound 

M-F: 4:00 a.m. - 1:00 p.m. inbound; 
2:00 p.m. - 10:00 p.m. outbound 

Same 

M-F: 4:00 a.m. • 1:00 p.m. inbound; 
2:00 p.m. • 10:00 p.m. outbound 

Sat: 4:00 Lm. • 10:00 p.m. outbound 
Sun: 4:00 a.m. - 10:00 p.m. inbound 



During the first month the Katy Transitway was open to carpools, approximately 30 

carpools became authorized to use the facility. However, of these 30 carpools, an average 

of only 5 carpools actually used the lane during a typical peak period. Although the number 

of carpools observed using the transitway doubled between April and July 1985, the absolute 

demand levels remained extremely low. Consequently, effective July 29, 1985, carpools with 

a minimum of three passengers were permitted access to the transitway; four or more 

registered passengers were still required to obtain authorization, however. Less than a 

month after the carpool occupancy requirements were reduced, only nine more carpool trips 

were being made on the transitway each day. 

As a result, a decision was made to reduce the minimum authorization requirement 

from four persons to three persons. Officially, the authorization of 3 + carpools was not to 

commence until November 4, 1985. However, as early as September 1985, 3+ carpools 

were being authorized by METRO and permitted on the transitway. Even with the 3+ 

designation, however, peak-hour carpool volumes remained less than 100 vehicles per hour 

and the perception of underutilization remained. Consequently, in August 1986, the 

minimum passenger requirement for eligible vehicles was lowered to 2 persons and all 

authorization requirements were eliminated. Following this change, there was an immediate 

increase in carpool volumes. Carpool volumes continued to climb in 1987 and 1988. 

By the fall of 1988, traffic volumes on the transitway during the a.m. peak hour (7:00 

a.m. - 8:00 a.m.) increased to levels exceeding 1500 vehicles per hour, normally assumed to 

the capacity of the facility. This dramatic increase was beginning to have a negative effect 

on the facility's a.m. inbound operation (lower travel speeds, increased travel times and 

unreliable travel times). To relieve this peak-hour congestion, the minimum carpool 

occupancy requirement was raised from 2 to 3 persons between 6:45 a.m. and 8: 15 a.m. 

effective October 17, 1988; 2 person carpools were still permitted on the facility in the 

mornings before 6:45 a.m. or mttr 8: 15 a.m. and during the entire p.m. operating period. 
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Trends in Katy Transitway Utilization 

Trends in average peak-period utilization of the Katy Transitway are illustrated in 

Figures 2 through 5. In October 1989, on a daily basis (approximately one year after the 

a.m. 3 + carpool restriction was implemented), buses accounted for 3% of the vehicles using 

the transitway and moved 30% of the people (buses had moved 26% of the people in 

October 1988 just before the 3 + restriction was implemented). In October 1989, vanpools 

represented 1 % of the vehicles on the transitway and carried 3% of the people (unchanged 

from October 1988), and carpools comprised 96% of the total transitway vehicles and moved 

67% of the people (down from 71 % in October 1988). Thus, carpools became (and have 

continued to remain) the dominant mode of transitway person movement since unauthorized 

2 + vehicles were allowed to use the transitway. 

Data pertaining to daily transitway utilization by mode are summarized in Table 2 

below. 

Table 2. 
Trends in Daily Utilizatio• of tM Katy Traasitway 

Volume 
Transltway 

11/841 3/852 4/8', IO/Br VehkleType 

Buses 
Vehicles 78 100 l(i() 156 
Passengers 2,8(i() 3,450 4,302 4,685 

Vanpools 
Vehicles ltiO 110 140 112 
Passengers 1,304 1,S96 1,180 942 

Carpools 
Vehicles 0 0 204 S,466 
Passengers 0 0 106 11,716 

Total 
Vebiclel 238 210 504 5,734 
Passengers 4,164 S,046 6,188 17,343 

1 First full lfllHllh of O'mU'itwa)' operadon. 
2 Month befr:n carpools wenr allowed onttJ IM oma.ritway. 
3 DaJ.a from 12-month tvaluadon 1t!pOl't (171Research&port484-3). 
4 DaJ.a from JO.month tvaluadon 1t!pOl't (171 &search Report 484-7). 
s DaJ.a from 42-molllh tvaluadon 1t!pOl't (171&wrch&port484-11). 
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10/atr 18/89 

166 171 
4,830 S,SOS 

79 82 
623 e3 

6;zrJ S,S79 
13,()42 12,393 

6,472 S,832 
18,495 18,551 

PerceatChanp 

3/15 to 10/89 10/88 to 10/89 

+71% +3% 
+ti0% +14% 

-52% +4% 
-59% +5% 

- -10% 

- -S% 

+~ +10% 
+2ti8% <+1% 
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KATY TRANSITWAY PHASE 1, POST OAK TO GESSNER (4.7 Ml.), OPENED OCTOBER 29, 1984 
TRANSITWAY EXTENSION FROM GESSNER TO WEST BELT (1.7 Ml.) OPENED MAY 2, 1985 
OFF-PEAK, UNAUTHORIZED 8: 2+ CARPOOL OPERATION BEGAN AUGUST 11, 1986 
TRANSITWAY EXTENSION FROM WEST BELT TO SH 6 (5.0 Ml.) OPENED JUNE 29,1987 
3+ CARPOOL REQUIREMENT FROM 6:45 TO 8:15 A.M. IMPLEMENTED OCTOBER 17, 1988 
TRANSITWAY EASTERN EXTENSION (1.17 Ml.) OPENED JANUARY 9, 1990 
PEAK PERIOD IS 6:00 - 9:30 A.M. 
DATA COLLECTED BETWEEN GESSNER ANO POST OAK 
SOURCE : TEXAS TRANSPORTATION INSTITUTE 
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LEGEND: T =TOTAL HOV VEHICLES 
B =TOTAL BUSES 
V =TOTAL VANPOOLS 
C =TOTAL CARPOOLS 

Figure 2. A.M. Peak Period Katy Transltway Vehicle Utilization 
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Figure 3. A.M. Peak Period Katy Transltway Person Movement 
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Figure 4. P .M. Peak Period Katy Transltway Vehicle Utilization 
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Figure 5. P.M. Peak Period Katy Transitway Person Movement 
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Since carpools were introduced to the transitway, bus passenger volumes have 

increased by 40% and vanpool passenger volumes have decreased by 59%. The vanpool 

decline appears to be more a function of the downturn in the Houston economy than it is 

the introduction of carpools; this conclusion is supported subsequently where the previous 

mode of travel is documented for transitway carpoolers. 

An overall assessment of trend data in the Katy corridor is shown in Table 3. This 

table compares conditions in the corridor prior to implementation of the transitway (1984) 

with conditions in the corridor during 1987, 1988 and 1989. As noted in this table, the 

transitway has been successful in increasing the total person throughput and average vehicle 

occupancy even with the a.m. 3 + occupancy restriction. 

Carpool Data, Katy Transitway and Selected Other HOV Projects 

Trends in peak hour and peak period carpool utilization are shown in Figures 6 and 

7. As to be expected, a.m. carpool utilization of the transitway dropped immediately 

following the implementation of the 3 + occupancy requirement between 6:45 a.m. and 8: 15 

a.m. (October 17, 1988). Afternoon carpool demand has also declined somewhat since the 

3 + occupancy requirement went into effect. This would suggest that some commuters 

(formerly traveling in 2-person carpools) are no longer carpooling since they cannot use the 

transitway in both the morning and afternoon. Other 2-person carpools appear to be using 

the transitway in the afternoons only, as evidenced by the comparatively high afternoon 

. carpool demand. 

As illustrated in Figure 8, since the time 2+ carpools were permitted to use the 

transitway, carpools have consistently represented approximately 95 % of the total vehicular 

volume and between 55% and 70% of the total transitway person volume. 
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Tale J. 
Comparisoa of Travel Conditions in die Katy Freeny Corridor Prior to Transltway Implementation 

and in 1'87, 1918 ud 1'891 A.M. Puk Period, Puk Direction 

"Representative VaJue• 

Type of Data JJ811 1'872 19183 JJ89' 

Imnsifwlly Data 
Penon M~ment 

Peak Hour - 4,252 4,569 3,316 
Peat Period - 8,369 9,341 7,S23 
Total Daily . - 16,737 19,078 18,352 

Vehicle Volumes 
Peak Hour - 1,364 1,S31 9SO 
Peat Period - 2,719 3,146 2,155 

Accident Rate (Accidcnts/MVM) - 0.96 1.()6 1.12 
Vehicle Breakdowns (VMT /Breakdown) - 29,CXIJ 37,S70 34,253 
Violation Rate - 1% 1% 14% 

Combined F'rffwat and Imnsitway Data 
Person M~ment 

Peak Hour 5,100 9,183 8,566 9,446 
Peak Period 15,~s 23,442 25,102 26,803 

Peak-Hour Vehicle Occupancy 1.26 2.55 1.60 1.46 
Peak-Period Vehicle Occupancy 1.23 1.38 1.40 1.35 
Peak-Period Carpool Vehicle Volume 1,S70 3,300 3,541 2,968 
Total Peak-Period Vehicle Volume 12,750 16,941 17,985 19,815 

Fl'ffWBy Data 
Peak-Period Freeway Vehicle Volume 12,750 14,222 14,839 17,(i(j() 
Peak-Period Freeway Penon Volume 15,655 15,073 15,761 19,280 
Peak-Period Freeway Vehicle Occupancy 1.23 1.06 1.()6 1.11 
Peak-Period Operating Speed in mph 

(West Belt to Wirt) 27 27 22 32 
Accident Rate (Accidents/MVM) 1.34 1.34 1.22 1.34 

Transit Data 
Vehicles Parked in Part-and-Ride Lots 575 1,250 1,S30 1,873 
Peat-Period Bus Tripi 32 90 82 84 
Peak-Period Bus Passengers 900 2,400 2,58S 2,645 

1 &praenls t}picaI ptt-transitway conditions. 
2 Repruenls iypical tnmsilway condilions during 2 + cmpool opt.'l'fllion. 
3 Rl!presenls iypical transitway conditions prior to morning 3 + cmpool ratriaiDn, ~ 1988. 
4 Represents t}pica/ transitway con4ilions apptmima1'!ly OM 'Y'tllT after morning J + cmpool ratriction, faJl 1989. 

NOii!: Peak HOUI' • 1.-()() a.m. to 8.-()() a.m. 
Peak Period - 6..-()() tun. to 9:30 a.m. 
MVM • MllliDn Vdlide Klla 
1IMT • Vthicle Klla 'ltavded 
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Peak-Hour Carpool Volumes 

Peak-hour carpool volumes for selected freeway HOV lanes in the United States are 

presented in Table 4. The Katy Transitway, at approximately 1,200 carpools during the p.m. 

peak hour, is presently one of the better used single-lane HOV facilities. 

Table 4. 
Carpool Vebide Volumes on Freeway HiaJt Occapucy Vebide Lanes 

A.M. Peak Bour 
HOV Facllit)' Delinidoo Carpool Volume ('t]Jh)1 

Katy Tranaitway, Hoult.ol'.I, TX 2+13+2 a.m. - 862' 
p.m. - 1,214' 

Shirley (I-395), Waahington, D.C. (l lane1) 3+ 2,314 
ROU1e 91, Loa Angeles, CA 2+ 1,294 
1-95, Miami, FL 2+ 1,300 
Route SS, Orange County, CA 2+ l,295 
El Monte, Loa Angeles, CA 3+ 905 
1-4 Orlando, FL 2+ 900 
1-495, Lincoln Tunnel, New York City, NY bu1esonly 725 buae1 
I-66, Waahington, D.C. ('2 lanes) 3+ 618 
1-5 Seattle, WA 2+13+4 466 
US 101, San Francnco, CA 2+ 376 
SR S20, Seattle WA 3+ 210 

1 lnclude1 autos in HOV lane in violation of HOV occupancy requirement&. 
a 3+ between 6:4S a.m. and 8:1S a.m. weekdays; 2+ during all other operating hours. 
' Oclobcr 1989 carpool volumes. 
' Different segments of the I-S HOV lane have different occupancy requirementa. 
Source: TTI Analyses, TTI Research Repon 925-1, "A De1Cription of High-Occupancy Vehicle 

Facilities in North America,• and 1985 survey of HOV project&. 

The high peak hour volumes experienced on some HOV lanes have made it necessary to 

determine an appropriate capacity level. A consensus of the agencies involved in operating 

freeway HOV lanes is that the capacity of these lanes is somewhere in the range of 1,000 to 

1,500 vehicles per hour per lane (TTI Research Report 484-3). As evaluated in 1TI Research 

Report 484-6, it appears that 1,500 vehicles per hour is representative of the capacity of the Katy 

Transitway. 

By the fall of 1988, a.m. peak-hour transitway volumes were approaching and sometimes 

exceeding 1,500 vehicles per hour, resulting in lower transitway travel speeds, increased travel 

times and unreliable travel times. Consequently, the morning 3 + occupancy requirements was 

implemented, and vehicular demand bas been reduced to a level of below capacity. Detailed 

analysis of the impacts of this change are presented in 1TI Research Reports 1146-1 and 1146-2. 
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Increase in Carpoolin2 Due to Transitway Implementation 

Typically, allowing carpools to use an HOV facility results in an increase in the total 

volume of carpools on the freeway. Following the introduction of 2+ carpools, this has also 

occurred on the Katy Transitway. 

Extensive carpool data have been collected on the Katy Freeway since 1983. Some of 

these data are summarized in Figures 9 and 10. It appears that, particularly since carpools were 

allowed onto the transitway, the increase in carpooling has at least been similar to that 

experienced on other projects shown in Table 5. 

The data in Table 5 indicate that, a year after implementation of the 3 + restriction 

during a portion of the morning peak period, carpooling on -the Katy Freeway in the a.m. 

peak period bas increased 89% since the inception of the transitway. 

Surveys were conducted in March 1987, October 1987, November 1988 and October 

1989 to determine the origin of carpools. These analyses are summarized in Figure 11. It 

is apparent that perhaps as much as 62% of the carpools using the transitway are "new" 

carpools (sum of previous mode being either "drove alone" or "did not make trip"). 
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Table 5. 
Estimated hlcreues la Carpool Volumes Due to HOV Lue Implementation 

Carpool Volume Carpool Volume Pertent 
HOV Facility Before HOV Lane After HOV Lane1 Change 

KatyTransitway, Houston (1983-1989) 
a.m. peak period (6:00-9:30 a.m.) 1,S70 2,9682 +89% 

Bl Monte, Lo6 Angeles (1976-1985) · 
a.m. peak period 670 2,166 +323% 

Route 91, Lo6 Angeles (4 mo. in 1985) 
p.m. peak hour 1,000 1,3.50 +35% 

Route SS, Orange County (1984-1986) 
a.m. peak period 1,341 1,916 +43% 
p.m. peak period 1,9.25 2,473 +28% 

1-95 Miami (1976-1984) 
a.m. peak period 2,185 2,714 +24% 

Shirley Highway, Washington, D.C. (1974-1980) 
a.m. peak period 212 3,723 +1269% 

1-93, Boston (1974-1980) 
a.m. peak period 315 1,224 +289% 

Banfield Fn:cway, Portland, Oregon 
a.m. peak period 106 S18 +389% 

Moanalua Fn:cway (1974-1982) 
a.m. peak period liOO 1,750 +192% 

1 Freeway plus HOV lane volume. 
2 3+ vehicles between 6:45 a.m. and 8:15 a.m.; 2+ vehicles during all other operaling houn. 

Sources: m Analyses, lTE 1985 Swvey of Operaling HOV Projecrs, and "Study of Oment and Planned High-Occupancy Vehicle Lane Use: 
Perfonn.rw:e and Prospects," by Frank SoUlhworth and Fred We.stbrooA; 1985. 
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CHAPTER3 
CRITERIA FOR EVALUATING THE SUCCESS 

OF. THE TRANSITWAY CARPOOL EXPERIMENT 

Carpool utilization of the Katy Transitway was initiated as an experiment which 

would be evaluated periodically to determine whether or not the project has been successful. 

Prior to allowing carpools on the transitway, METRO and the SDHYf identified the general 

criteria that would be used to evaluate the success of the carpool experiment. Those 

criteria, as developed and presented in rn Research Report 484-1, are repeated in Table 6. 

Throughout the duration of the experiment, data collection efforts in the Katy corridor have 

been oriented to obtain information that can be used to quantify the criteria shown in 

Table 6. 

The criteria, and the relative performance of the Katy Transitway carpool experiment 

with regard to the criteria, are addressed individually in subsequent chapters of this report. 

Included in this presentation are relevant data from: 

• The 12-month "after carpools" evaluation conducted in April 1986 (when 

transitway use was limited to authorized buses, vanpools and 3+ carpools); 

• The 30-month "after carpools" evaluation conducted in October 1987 (when the 

transitway was open to all 2+ vehicles with no authorization); 

• The 42-month "after carpools" evaluation conducted in October 1988 (just prior 

to implementing the 3+ carpool occupancy requirement from 6:45-8:15 a.m.); and 

• The 54-month "after carpools" evaluation conducted in October 1989 

(approximately one year after the 3 + carpool passenger requirement went into 

effect). 
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Table 6. 
Criteria ror Judflinc the Success of the KaCy Trusitway Carpool Experiment 

Jtelatift 
Proposed Evaluation Fador Weighting Resulting Impad 

1. Change in person moYement on the Katy 2.5% Highly Sutte1sful: Total transitway person 
Transitway directly attributable to mOYement increases by at least 20% due to 
caipooling carpooling. 

Successful: Person movement increases by between 
S%and 20%. 

UnSUtteSsful: Person ~ment remains 
essentially unchanged (0% to S% increase). 

H!lh!I UnSUtteSstul: Person movement decreases. 

2. Nonuser perception of Katy Transitway 30% Highly Successful: At least 70% of nonusen 
utiliz.ation respond that transitway is sufficiently utilized. 

Sutte1sful: Between S0% and 70% of nonusers 
respond that transitway is sufficiently utilized. 

UnsuettSStuJ: Between S0% and 70% of nonusers 
respond that transitway is not sufficiently utilized. 

Highly Unsucres5fuJ: More than 70% of nonusers 
respond that transitway is not sufficiently utilized. 

3. Change in ~rage travel time on the Katy 20% Hjghtv Suceesstul: No change. 
Transitway 

Successful: Average travel speed decreases by no 
more than 3 mph. 

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

H'2hly Unsucttssful: Average travel speed 
decreases by more than 6 mph. 

4. Change in peISOn delay to mixed-flow traffic 15% Hi&hlx Suttesslul: No change or a decrease in 
total delay. 

Sucetsstul: Delay increases by less than S%. 

Ynsumsstul: Delay increases by S% to 10%. 

H'2hly UnntteSSful: Delay incrcascs by more 
than 10%. 

5. Increase in f'rcquency of breakdowns on the 5% Hiehlx Successful: None. 
Katy Transitway 

5utmsful: Increucs by less than S%. 

Ynsattesstul: Increucs by between 5% and 15%. 

lfilhly YnSUtteSsful: lnm:ues by more than 15%. 

6. Increase in authoriu.tion and enforcement 5% Values developed by MEI'R.O. Authorization bas 
costs been eliminated. 
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CHAPTER4 
PERSON MOVEMENT IMPACTS OF CARPOOLING 

One of the main reasons for permitting carpools to use the Katy Transitway was to 

increase the volume of persons moved on the facility. As shown previously in Table 2, 

carpools are presently carrying the majority of persons on the transitway. 

Camool Component 

The percentage of persons moved on the transitway, by vehicle type, is presented in 

Table 7. As this table indicates, the carpool component of total person movement has 

increased significantly over time, particularly since 2+ unauthorized carpools were allowed 

onto the transitway. As might be expected, the percentage of persons moved in transitway 

carpools has dropped somewhat since the 3 + occupancy requirement went into effect. 

At first glance, these data appear to indicate that, as of October 1989, allowing 

carpools onto the transitway bas effectively increased person movement by 153% in the a.m. 

peak period and by 197% in the p.m. peak period. Such conclusions, however, do not take 

into consideration the fact that some of the carpoolers traveled in buses or vans on 

transitway prior to carpooling. In fact, approximately 10% of the current carpoolers were 

attracted from other transitway modes (Table 8); these trips do not represent a net increase 

in person movement due to carpooling. Therefore, in October 1989, carpooling actually 

increased a.m. peak period person movement by about 121 %, and p.m. peak period person 

movement by 148%. The average increase in person movement on the transitway is 

assumed to be approximately 135% for both the a.m. and p.m. 
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Table 7. 
Penoa Mcmment oa tile Katy Tnnsitway 

Bus Vanpool Carpool 

Time Period Volume Pment Volume Percent Volume Percent Total 

A.M. fd!stbound 

Peak Bour 
April 1986 980 61% 377 23% 261 16% 1,618 
April 1987 1,025 27% 256 7% 1,531 66% 3,812 
October 1987 1,200 28% 19S 4% 2,96.5 68% 4,360 
October 1988 1,215 32% 240 6% 2,37S 62% 3,830 
October 1989 1,340 38% 163 5% 1,96.5 S7% 3,468 

Peak Period 
April 1986 2,270 71% S48 17% 378 12% 3,196 
April 1987 2,300 30% 534 7% 4,960 63% 7,794 
October 1987 2,405 27% 400 5% 5,9S6 68% 8,761 
October 1988 1,540 29% 298 3% 5,961 68% 8,799 
October 1989 2,820 36% 285 3% 4,808 61% 7,913 

P.M. Westbound 

Peak Hour 
April 1986 670 56% 366 30% 166 14% 1,202 
April 1987 1,065 35% 2U 7% 1,804 58% 3,081 
October 1987 1,175 34% 185 5% 2,083 61% 3,443 
October 1988 1,19S 31% 92 3% 2,543 66% 3,830 
October 1989 1,430 35% 81 2% 2,613 63% 4,124 

Peak Period 
April 1986 2,032 68% 632 21% 328 11% 2,992 
April 1987 1,895 29% 596 9% 4,113 62% 6,(1()4 
October 1987 2,17S 29% 521 7% 4,925 64% 7,621 
October 1988 2,180 26% 325 4% 5,921 70% 8,426 
October 1989 2,685 30% 368 4% 6,025 66% 9,078 

Note: April JP86 • authorized 3 + carpools wm: allowed to use the transitway. 
April 1987, Ocwber 1987andOcwber1988- 2+ carpools wilh no authorization MTe allowed on the transitway. 
October 1989-transitwayrestricted 103+ carpools (M °"""1riz4lion) between 6:45 a.m. and 8:1Sa.m., 2+ carpools (M 

°"""1riz4lion) allowed during all otM.r optl'tlling hours. 
Peak Pt:riDds - 6:00 a.m. to 9:30 a.m. and 3:30 p.m. to 7:00 p.m. 
Peak Hour • pelJk hour for vehicle volllma. 

Did You Use tile Cupool Sunq Date 
Tnnsitway Before 

11/85 4/N 4/f'7 ll/17 Carpoonn, 

Yes, Bus 39' 7% 7% 8% 
Yes, Van 2% 7% 2% l'lfl 
No 9SCJ& 86% 91% 91% 

30 

ll/11 10/8' 

6% 8% 
1% 2% 

93% 90% 



Conclusion Pertainine to Evaluation Criterion 

The increase in transitway person movement resulting from carpool utilization is the 

first criterion established for evaluating the success of the Katy Transitway carpool 

experiment (Table 6). Table 9 summarizes the application of the data to this criterion. As 

of October 1989, in terms of this evaluation criterion, the carpool experiment is judged to 

be "highly successful." 

Tablet. 
Transinray Person MOftllllent Impacts of CupooUnr, 

Criterion for A.ssessiq the Success of tM Katy TransitwaJ' Carpool Ezperlment 

Estimated~ 

A.M. Peak Period lamtue in Ratiqof 
Carpool Person Tnnsifway Person Criterion 

Date of Evaluation Volume Movement (Set Table'> 

4/86 378 10% "SllCCei&ful" 
4/87 4,%0 135% "Highly Successful" 
10/87 S,956 1.50% "Highly Successf'ul" 
10/88 S,961 180% •Highly Successful" 
10/89 4,808 135% •Highly Successful" 
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CHAPTERS 
PERCEPrION OF TRANSTIWAY UTILIZATION 

One of the primary reasons for allowing ·carpools on the Katy Transitway was to 

make the facility appear better utilized to the general public. Permitting carpools has 

significantly increased the volume of vehicles using the transitway. In fact, the number of 

vehicles using the transitway during the a.m. peak period has risen from 138 in March 1985 

to 2,186 by October 1989. The effect of this increased volume of vehicles on the perception 

of transitway utilization has been noticeable; it is evident that a relationship does exist 

between vehicular utilization of the transitway and the perception that the transitway is 

sufficiently utilized. 

The perceptions of transitway utilization are based on TI1 surveys of both transitway 

users and nonusers. These surveys were performed in March 1985, April 1986, October 

1987, November 1988 and October 1989. 

As to be expected, there is a significant difference in the perception of transitway 

utilization between the transitway users and nonusers. As noted in Table 10, the majority 

(74% to 85%) of the transitway users surveyed in October 1989 felt the facility is sufficiently 

utilized. 

However, the majority of commuters traveling in the Katy Freeway general purpose 

lanes (persons who may not perceive they are directly benefitting from the transitway) did 

not agree; 53% of the freeway motorists surveyed in October 1989 felt the transitway was 

not sufficiently utilized (Table 11). Nevertheless, as transitway volumes have increased, so 

has the acceptance of the lane by freeway motorists; 66% of the motorists now feel the 

transitway is a good transportation improvement (Table 11). 
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Table 10. 
Perception of Katy Trusinray Utilization by Trusitny Users 

Is the Transitway 
3/851 4/8'2 Suft"teient!J Utilized? 

Trusitny Truslt Users 
Yes 49% 66% 
No 33% 14% 
Not sure 18% 20% 

Transitway Vanpoolers 
Yes 30% 41% 
No 51% 34% 
Not sure 19% 25% 

Transitway Carpoolers 
Yes - 45% 
No - 32% 
Not sure - 23% 

Transitway A.M. Peak 
Period Vehicle Volume5 138 256 

1 Authorized buses and vanpools (before carpools were allowed). 
2 Authorized buses, vanpools and 3 + carpools. 
3 2 + whicles, no twlht!ri;;ation. 

Suney Date 

4/173 10/873 

- 71% 

- 7% 
- 16% 

- -- -- -

82% -
9% -
9% -

2,410 2,854 

11/884 

72% 
8% 

20% 

47% 
27% 
26% 

43% 
43% 
14% 

2,032 

4 3 + whicles, no audlorizadon between 6:45 a.m. and 8:15 a.m.; 2 + whicles, no twlht!rizlJtion at all other times. 
5 Vehicle voblmes present on transilway during months surveys were perfomwd. 

Table 1L 

10/89" 

85% 
5% 

10% 

74% 
13% 
13% 

71% 
14% 
9% 

2,186 

Perception of Kai)' Trusltny Utilization by Motorists in the General Freeway Lanes (Non Transitny Users) 

Measure of Effectiveness 3/851 4/8'2 

Is the Transittray Sutt"Kiently 
Utilized? 

Yes 3% 3% 
No 90% 92% 
Not sun: 7% 5% 

Is the Trusitway a Good 
Transportation Improvement'!' 

Yea 41% 36% 
No 35% 43% 
Not sure 24% 21% 

Trusitway A.M. Peak Perlocl 
Vehkle Volume5 138 2S6 

1 Authoriz:ttd buses and vanpools (/JefotT carpools wm allowed) 
2 AUlhorized buses, vanpools and 3 + carpools 
3 2+ whicla, no~ 

Sul'Yt)' Date 

4/173 10/873 11/884 

36% 44% 31% 
SS% 42% SS% 
9% 14% 14% 

56% 63% 64% 
29% 20% 22% 
15% 17% 14% 

2,412 2,8.M 2,032 

4 3 + whicla, no aulllori.r.atio between 6:4S a.m. and 8:1S a.m.; 2 + whicla, no aulllori.r.atio at all other times 
5 Vehick volumes pranu on transitway during months SU1W1I wm perfomwd. 
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30% 
S3% 
17% 

66% 
20% 
14% 
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Conclusion Pertainin& to Evaluation Criterion 

In evaluating the success of the Katy Transitway carpool experiment, the nonuser 

perception of transitway was the single most important criterion (Table 6). Table 12 

summarizes the application of the nonuser perception findings to this criterion. As of 

October 1989, in terms of perceived transitway utilization, the experiment is judged to be 

"unsuccessful." 

Table 12. 
Perteption ot Katy Trauitway Udlbadoa, 

Criterion for Assess.Ina the Success of die Katy Trauitway Carpool EiEperiment 

1fi Motorists In Cenenl 
A..M. Peak Period hrpose Lues Who Feel 

Date or Transitway Tnmshay is SutradentJ.r Rating of Criterion 
Evaluation Vehicle Volume Udlized1 (See Table '> 

4/86 2S6 6% •ffighly Unsuccessful" 
4/87 2,412 40% "Unsuc:cessful" 
10/87 2,854 Sl% "Suc.ceaful" 
10/88 2,922 S1%2 "Svc:a:ssful" 
10/89 2,186 38% •unsuccessful" 

1 This represents the sum of thostt responding the transitway is suf!idendy udlized plus one-half of thD1'! stating 
they were "not sure.• Stt Table 11 for data brtakdown. 

2 For the 42-month "after carpools" t!WlhuJlion, the October 1987 swwy responses 'IWft' a.ssutMd to TqJt'6Dll 
October 1988 condilions (before the 3+ carpool operalingrestriction went into effect beiwem 6:4Sa.m. and 8:15 
a.m.). 
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CHAPTER6 
CHANGE IN AVERAGE 

TRAVEL TIME ON THE TRANSITWAY 

While allowing carpools represented a means to increase the volume of vehicles 

operating on the transitway, a number of concerns were associated with such an action. For 

example, permitting carpools might result in vehicle volumes that exceed the capacity of the 

transitway, thereby adversely affecting operating speeds on the facility. Any decrease in 

transitway speed would' reduce both the transitway travel time savings and the trip time 

reliability. This, in turn, would reduce the attractiveness of the transitway. 

Transitway Averaae Travel Speeds 

The average travel speed (space mean speed) was calculated for each bus using the 

Katy Transitway. Bus speeds were then used to estimate the transitway speeds of vanpools 

and carpools, as bus flow rates during peak periods were high; buses ran at average 

headways of two minutes. The average of peak period a.m. and p.m. travel speeds of all 

buses using the transitway when no carpools were allowed is compared to the same average 

travel speeds in 1986, 1987, 1988 and 1989 when carpools were present (Table 13). 

Tllble 13. 
Aftl'llF Tnwl Speed (mph) b' Velaicles • die ltMy 'l'nlasitwaJ 

Vebkle 1)pe 1/851 5/8'2 11/17' 

B\lf> 52 56 52 
Van S6 S7 NA 
Carpool - 56 NA 

l ~ bula and vanpools (pdor to carpool~) 
2 Authorized busa; vanpools and 4 + "11pOOls 

' 2+ whidts, ""~ 

10/113 

45 
NA 
NA 

10/89" 

49 
NA 
NA 

4 J+ vdricla, no~ 6:45-8:1Sa.m., 2+ whidts, llO~atallotlterlima. 
Nota: Sp«ds rrpraent avwage of a.m. and p.m. peak period sp«4s bo#d °" lnlVd lime nuu 

lwtwttn SH 6 and the $.P .JUt ovapaa (13.J miles). ~ sp«4s for 4~ S:OO and 
6:00 p.m. ~ 1'1MfU'f'e4 in October 1988. 
NA • sp«d not avail4ble. Bus sp«ds an lUSllm'1d to tsdmate all transitwa.y sp«4s. 
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The average travel speeds of vehicles traveling on the Katy Transitway in 1986 and 1987 

were at "pre-carpool" base condition levels or higher. By October 1988, however, the average 

recorded transitway travel speed of 45 mph was 7 mph less than the 52 mph "pre-carpool" base 

condition. Figure 12 illustrates the hourly changes in the a.m. travel speed since carpools began 

using the transitway. The drop in peak hour travel speeds occurring in 1988 (as evident in this 

figure) was one of the factors that led to the implementation of the 3+ carpool occupancy 

requirement between 6:45 a.m. and 8: 15 a.m. in late October 1988. 

The drop in average travel speed was the result of vehicular volumes approaching, and 

sometimes exceeding, the capacity of the transitway and also from delay encountered at the 

eastern transitway terminus. Once the 3+ operating restriction went into effect, however, 

vehicular volumes on the transitway declined and the average transitway travel speed 

subsequently improved; by October 1989, the average of a.m. and p.m. peak period travel 

speeds increased to 49 mph. 

Conclusion Pertainin& to Evaluation Criterion 

The change in transitway operating speed is the third criterion developed for use in 

evaluating the success of the Katy Transitway carpool experiment (Table 6). The 42-month 

"after carpools" evaluation (TTI Research Report 484-11) found that, in 1988, transitway speeds 

had decreased significantly. Therefore, this criterion was considered to be "highly un

successful." 

As shown in Table 14, the October 1989 average travel speed (after the implementation 

of the 3+ a.m. operating restriction) is only 3 mph less than the 1985 base condition speed. 

As a result, this criterion is rated "successful" for October 1989. 
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Figure 12. A.M. Average Transltway Running Speeds from 

Western Terminus to Post Oak Intersection 



Table l.C. 
Change in Aftl'lll' Bus Travel Speed oa tile Tnmsitwa7, 

Criterloa for Assessing tile Sucttss of tile Katy TrusitwJif Carpool Esperiment 

Date or Aftl'll&'f Tnmsitwa7 Rating of Criterion 
Evaluatioa Speed (mph) (See Table '> 

3/BS 52 Base Condition 
5/86 S6 "Highly Successful" 
11/87 52 "Highly Successful" 
10/88 45 "Highly Unsuccessful" 
10/89 49 "Successful" 
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CHAPTER 7 
MIXED-FLOW TRAFFIC LANES 

It is possible that permitting carpools to use the Katy Transitway could have either a 

positive or a negative effect on speeds and operation in the Katy Freeway mixed-flow lanes. For 

example, if substantial carpool volumes use the transitway, freeway mainlane volumes could 

decrease, which might improve operations. Conversely, the location of the access/egress points 

to the transitway are not necessarily optimal; large volumes of vehicles entering or exiting the 

transitway (particularly at Gessner) could result in a deterioration of the level-of-service on the 

mainlanes. 

Freeway A veraee Travel Speeds 

In October 1989, travel time studies were conducted on the Katy Freeway mainlanes at 

30-minute intervals between the SH 6 interchange and the Southern Pacific Railroad (S.P.R.R.) 

overpass east of Washington A venue, a distance of approximately 13 miles. The results of these 

travel time studies were compared to similar studies performed in 1985, 1986, 1987 and 1988 

using the study sections shown in Table 1.5. 

Table 15. 
Section Limits for Tra•el Tim• Rum oa tile Katy Trusitway 

Sectioa Number Section Nmraber 
A.M. Designation p .M. DesipatioD Limits of Section 

1 3 SH 6 to 0eancr llCOOll Rampa (6.4 mi.) 

2 2 Gellner accea nmp1 to tnnaitway eutem 
wrminua at POil OH (4.7 mi.) 

3 1 POil OH to the S.P.R..R.. overpu1 ofl-10 
(Umi.) 
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A.M. Peak Period 

Eastbound floating car travel times were conducted over the 13 mile study length on the 

Katy Freeway, and the average speeds for the three study lengths were calculated. The results 

of these travel time runs are presented in Table 16. The travel speeds for each freeway section 

were then averaged for each time period. The 1989 data, presented in Figure 13 and Table 16, 

can be directly compared to previous travel speed data. 

Time 3/85 11/87 10188 10189 

Section 1 • A.M. 
6:00 S4 S6 61 S8 
6:30 32 33 28 36 
7:00 22 24 24 23 
7:30 18 22 17 18 
8:00 32 37 19 18 
8:30 37 48 44 34 
9:00 - so S9 60 

Section 2 • A.M. 
6:00 SS S6 S9 54 
6:30 39 34 37 42 
7:00 28 26 26 30 
7:30 21 22 21 27 
8:00 26 28 23 35 
8:30 28 31 29 37 
9:00 - so 36 S4 

Section 3 • A.M. 
6:00 55 SS S9 57 
6:30 36 SS 54 S9 
7:00 27 SS S6 S9 
7:30 21 SS S1 S8 
8:00 32 SS SS SS 
8:30 35 S7 S7 61 
9:00 - SS 59 60 

Total Lengtb • A.M. 
6:00 SS S6 60 51 
6:30 36 36 33 40 
7:00 27 28 28 28 
7:30 21 24 20 23 
8:00 32 34 23 25 
8:30 3S 40 38 38 
9:00 - so ... 58 

The travel time profile shown in Figure 13 indicates that 1989 freeway travel speeds 

between 6:00 and 9:00 a.m. have generally improved since 1988. It is also interesting to note 
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that 1989 freeway travel speeds between 6:00 a.m. and 7:30 a.m. have also improved since 

1985. 

Average travel time and average speeds for freeway and transitway traffic are shown for 

both two-and three-hour periods in Table 17. These values represent travel times over the entire 

study length from SH 6 to the S.P.R.R. overpass. In general, average travel times for both the 

Katy Transitway and Katy Freeway traffic are lower in 1989 and average speeds for both are 

higher in 1989 than in 1985. 

Time Period 

3-Hour Period, 6:00-9:00 1.m. 
Non Tranaitway Traffic 
Transitway Traffic 

2-Hour Period, 6:30-8:30 a.m. 
Non Tranaitway Traffic 
Transitway Traffic 

T'une Period 

3-Hour Period, 6:00-9:00 a.m. 
Non Tranaitway Traffic 
Tranaitway Traffic 

2·Hour Period, 6:30-8:30 1.m. 
Non Tranaitw1y Traffic 
Tranaitway Traffic 

Table 17. 
F.astbound A.M. Trani T'mies and A'f'erage Speeds, 

Katy Freeway Mainlanes and Tramitway 

AYerage Tra'f'el Time (minutes) 

3/85 11187 10188 

26.5 22.0 26.9 
21.2 16.6 19.0 

30.6 26.4 31.8 
23 . .S 17.4 20.9 

A'f'erage Speed (mph) 

3185 11187 10188 

30 36 30 
37 48 42 

26 30 25 
34 46 38 

10189 

25.2 
17.0 

29.0 
17 . .s 

10/89 

3:2 
48 

28 
46 

Note: Traw:l limes an4 1peeds for Jneway an4 lrtlnrilway an from SH 6 to S.P.R.R. Overpon. 

P.M. Peak Period 

.., Ciumae 
85-89 

-.SI> 
-201> 

-.SI> 
-261> 

.., Clumae 
15-89 

+7" 
+28~ 

+81> 
+3.Sl> 

The westbound Katy Freeway speeds are presented by section in Table 18 and compared 

to the previous years' studies in Table 19. Average travel speeds for 1989 are compared to 

1985, 1987 and 1988 conditions in Figure 14. 
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Table lL 
P.M. A:nnp Speeds (mp•) oa tile Westbound Katy fnewllJ" Malnlanes 

Time 3/85 11/87 10/88 10/89 

Section 1 • P .M. 
3:00 SS - - 62 
3:30 S7 - SS 58 
4:00 SS 60 S7 29 
4:30 54 S6 38 47 
S:OO 46 54 54 61 
5:30 49 51 46 49 
6:00 50 SS SS 4S 
6:30 - 57 SS 58 
7:00 - 59 - 61 

Sectioa 2 • P .M. 
3:00 66 - - S9 
3:30 54 - SS S7 
4:00 60 44 42 33 
4:30 34 46 34 29 
5:00 24 34 30 2S 
5:30 19 2S 24 21 
6:00 32 31 28 26 
6:30 - 38 38 37 
7:00 - 49 - 44 

Sectioa 3 • P.M. 
3:00 61 - - 59 
3:30 52 . 59 S6 
4:00 S6 52 59 S8 
4:30 41 SS 53 53 
5:00 32 54 52 53 
5:30 27 37 52 42 
6:00 42 32 S6 SS 
6:30 - 37 59 S8 
7:00 - S6 - 59 

Total Length • P .M. 
3:00 61 - - (j() 

3:30 52 - 57 51 
4:00 S6 52 St 40 
4:30 41 52 42 40 
S:OO 32 4S 41 38 
5:30 27 3S 36 31 
6:00 42 38 41 38 
6:30 - 44 49 47 
7:00 - SS - 53 
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Tune Period 

3-Hour Period, 4 :00-7 :00 p.m. 
Non Tramitway Traffic 
Trantitway Traffic 

2-HourPeriod, S:00-7:00p.m. 
Non Trantitway Traffic 
Tramitway Traffic 

Tnne Period 

3-Hour Period, 4:00-7:00 p.m. 
Non Tranaitway Traffic 
Tramitway Traffic 

2-Hour Period, S:00-7:00p.m. 
Non Transitway Traffic 
Transitway Traffic 

Table 19. 
Westbound P .M. Tra•el Times and Anrqe Speeds, 

Katy Freeway Mainlanes and Tnm.sitway 

A •eraae TraYel Tune (minutes) 

3185 um 10188 

21.3 18.0 18.7 
16.3 17.3 17.3 

24.7 19.3 19.4 
16.6 17.S 18.0 

A•erqe Speed (mph) 

3185 um 10188 

37 44 43 
49 46 46 

32 41 41 
48 45 44 

10/89 

21.1 
16.2 

21.2 
16.4 

10/89 

38 
so 

38 
49 

Nore: Travel times and speeds for freeway and m:msirway are from S.P.R.R. Overpass ro SH 6. 

Freeway Mainlane Volumes 

15 Claange 
8S..s9 

-0.9% 
-0.6% 

-14% 
-1 CJf, 

15 Claange 
85-89 

+3% 
+2% 

+19% 
+2% 

Volume counts (from loop detectors installed in the Katy Freeway mainlanes at the Silber 

overpass and at the Gessner overpass) were taken in October 1989. The ADT, a.m. peak 

period, and p.m. peak period counts for 1985 through 1989 are shown in Table 20. In general, 

eastbound traffic volumes observed at the Silber overpass decreased from 1988 levels, while 

traffic volumes at the Gessner overpass increased. 
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Table20. 
Tnflic Volumes, Katy Freeway Maialanes 

F.astbound Direction IJl> Change 
Location and Time 31115 8186 10187 101881 10189 88-89 

Silber Overpass • 4 Lanes 
Ar1T 90,325 89,507 87,730 92,588 87,857 -5.1$ 
6:30-9:30 a.m. 20,589 19,445 20,783 21,270 20,295 -4.6$ 
3:30-6:30 p.m. 16,406 16,296 16,662 17,722 16,848 -4.9$ 
Peat Hour 7,295 7,113 7,200 7,425 7,163 -3..5$ 

Gessner Overpass • 3 Lanes 
Ar1T 70,069 69,250 64,064 71,647 73,186 +2.1$ 
6:30-9:30 a.m. lS,263 15,528 13,448 13,771 13,697 -0.5$ 
3:30-6:30p.m. 13,547 12,717 12,972 14,734 15,340 +4.1$ 
Peat Hour 5,526 5,523 5,127 5,444 5,485 +0.8$ 

Westbouncl Direction IJl> Change 
Location and Time 3/85 8186 10187 10188 10189 88-89 

Silber Overpass • 4 Lanes 
Ar1T 86,978 87,622 85,690 89,787 
6:30-9:30 a.m. 14,395 13,864 13,973 14,868 Da1a not -
3:30-6:30 p.m. 17,539 17,692 18,535 18,211 available. 2 -
Peak Hour 6,368 6,278 6,426 6,497 

Gessner Overpass • 3 Lanes 
Ar1T 70,919 69,965 69,147 75,199 18,255 +4.1$ 
6:30-9:30 a.m. 12,130 11,432 11,375 12,476 12,654 +l.4$ 
3:30-6:30 p.m. 14,270 12,835 16,911 17,322 17,278 -0.3$ 
Peak Hour 4,985 4,933 5,886 6,041 5,923 ·2.0$ 

1 Vol.Jonto represmu averare of Tuesday through '11uu.rday. 
2 Dala not available • loop detectori not accessible because of conrtruction. 
Nole: Peak Hour- &urbound direction/or a.m. period, westbound direction/or p.m. period. 

Travel Time Savines 

Desirably, the transitway will result in travel time savings for both the transitway users 

and the freeway users. Transitway users can reduce travel time by utilizing the transitway to 

avoid congestion delays in the freeway mainlanes. When commuters change travel modes and 

begin using the transitway, the number of vehicles on the freeway mainlanes may be reduced, 

which could then result in a travel time savings for freeway users as well. 

Travel time saved by the transitway traffic is calculated by comparing the freeway 

mainlane travel time to the transitway travel time at the same time period, and determining the 

number of vehicles and persons using the transitway during the same time period. The number 

of vehicles, by type and occupancy rate, were determined from independent surveys taken at the 

same time as the travel times. In Table 21, the eastbound direction from SH 6 to the Gessner 
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access ramp is analyzed. During all time periods, the travel time for the transitway traffic is 

less than or equal to the freeway travel time, and the results are positive savings. In Table 22, 

for the section from Gessner to the S.P.R.R. overpass, the early morning data indicate that 

transitway users lose time because of the delays at the Post Oak terminus and the route followed 

to re-enter the Katy Freeway mainlanes. Thus, the travel time savings are negative during the 

early hours. However, the fact that commuters use the transitway during these periods indicates 

that the trip time reliability can off set some losses ~ travel time savings. 

Table21. 
Eastbound A.M. Tral'el Time Sal'iap for Katy Tnmitway Traflic, 

SH 6 to Gessner F.ntraace. October 1989 

Anrage Travel Tame Time Saved by Transitway Volumes 
Time or Tramitway 
Day Non Tnw.sitway Tnmsitway (minutes) 

(minutes) (minutes) Buses Vam Carpools 

6:00 1.m. 6.7 6.7 o.o 6 10 290 
6:301.m. 11.0 7.0 4.0 12 6 497 
7:00 1.m. 17.5 7.1 10.4 13 5 137 
7:301.m. 21.6 6.6 15.0 8 4 126 
8:001.m. 21.S 6.9 14.6 8 3 198 
8:301.m. 11.S 6.4 5.1 2 0 124 

3 Hour Total, 6:00-9:001.m. 7.3 49 28 1,372 
2 Hour Total, 6:30-8:301.m. 9.2 41 18 958 

Table22. 
F.utbound A.M. Tral'el Time Sal'iap for Katy Trauitway Traflic, 

Gessner EntnDce to S.P .Jl.R. OJerpus, October 1989 

AYeraae Travel Time r-e Sa'ffd bf 
TDDeot Tnmsitway 
Day Noa Tramitway Tnmitway (mbnata) 

(minutes) (mhautes) Buses 

6:00 1.m. 7.6 9.7 -2.1 6 
6:301.m. 9.0 10.6 -1.6 14 
7:001.m. 11.7 11.1 0.6 24 
7:301.m. 13.0 9.0 4.0 22 
l:OOa.m. 10.4 9.7 0.7 13 
1:301.m. 9.9 9.1 0.1 10 

3 Hour TOl.ll, 6:00-9:00 a.m. 0.6 19 
2 Bour TOl.ll, 6:30-8:30 a.m. 0.9 73 

TOl.ll Tune Saved• 34,744 + 4,540 • 39,284 Penon Minutu (6:00-9:001.m.). 
TOl.ll Tmie Saved '"' 33.267 + 5,254 ., 31,521 Penon Minutu (6:30-8:301.m.). 
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Transitway Volumes 

Vans Carpools 

9 147 
12 549 
I 313 
2 275 
3 293 
0 344 

34 1,921 
25 1,430 

Tral'el Time 
Saved 
(person 

minutes) 
Penom 

869 0 
1,546 6,184 

785 8,164 
614 9,210 
665 9,709 
290 1,479 

4,769 34,744 
3,610 33,267 

Tral'til Time 
Saved 

(penoD 
m.inutes) 

Persom 

573 4,203 
1,781 ·2,850 
1,687 1,012 
1,590 6,360 
1,046 732 

IPI 19 

7,561 4,540 
6,104 5,254 



The total time saved by transitway users is determined from figures in Tables 21 and 22 

and shown in Table 23. During the morning peak period, the total time saved by transitway 

users was over 39,000 person-minutes (over 650 person-hours). Table 23 also provides similar 

data for 1985, 1987 and 1988. Table 23 shows that the total travel time saved continued to 

increase with time from 1985 through 1988, but decreased in 1989. The decrease in 1989 is due 

to fewer persons being moved on the transitway in the mornings after the 3 + carpool operating 

restriction went into effect. 

Tlable23. 
Tocal Travel Tune Sa'filap for Eutbouncl .Katy Tramitway Traffic 

Tune or Day !/85 11187 10188 10/89 

Time Saved by Trami.tway (miuutes)1 

6:001.m. -1.2 --0.9 -1.7 -2.1 
6:301.m. 4.0 3.1 3.7 1.9 
7:001.m. 9.4 4.8 8.9 5.4 
7:301.m. 11.4 6.1 6.6 9.8 
8:001.m. 7.8 4.8 6.0 10.0 
8:301.m. 3.7 2.3 4.2 1.8 

3 HourTotal, 6:00-9:001.m. 6.8 4.4 5.9 5.2 
2 Hour Total, 6:30-8:301.m. 8.0 4.8 6.S 6.3 

Traasitway Person Volume 
6:001.m. 242 387 391 573 
6:301.m. S32 1,540 1,703 1,781 
7:001.m. 646 2,346 l,127 1,687 
7:301.m. 384 2,320 1,922 1,590 
8:001.m. 426 1,198 1,540 1,046 
8:301.m. ISO 600 706 891 

3 Hour Total, 6:00-9:00 a.m. 2,380 8,391 8,389 7,568 
2 Hour Total, 6:30-8:30 1.m. 1,988 7,404 7,291 6,104 

Travel T'Dlle Saved (penoa-minutes) 
6:00a.m. -299 -361 -660 -1,203 
6:30a.m. 2,123 4,840 6,367 3,334 
7:00a.m. 6,061 11,157 19,00S 9,176 
7:30 a.m. 4,372 14,057 12,732 IS,570 
l:OOa.m. 3,329 5,735 9,204 10,441 
8:30a.m. SSI 1,400 2,964 1,568 

3 Hour Total, 6:00-9:00 a.m. 16,144 36,828 49,612 39,214 
2 Hour Total, 6:30-8:30 a.m. lS,885 35,789 47,308 38,521 

1 '11me 1aved by '"'111/tway {1ninMlu) wa.r calc""1#4, 11114 """"""to llllldu, by tlJYidlng ·~·by "person 
'llOlume •• 

Similar calculations for the afternoon peak period are presented in Tables 24, 25 and 26. 

The data in these tables indicate dramatic improvements in the time saved by transitway users 
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in the afternoon. During the afternoon peak period, the total time saved by transitway users in 

1989 was over 40,000 person-minutes (as compared to approximately 8,000 person-minutes in 

1988 -- about a 500% increase). 

Tablel4. 
Westbound P .M. Travel Time Sarinp for Katy Tnuuitway Tnd'lic, 

S.P.R..R: Overpus to Gamer Eidt, October 1989 

Average Travel Tane Tnmitway Volumes 
Time Saved by 

Tame of Noa Transitway Tnuuitway Transitway 
Day (minutes) (minutes) (minutes) Buses Vans Carpoob 

4:00p.m. 13.4 9.2 4.2 6 16 338 
4:30p.m. 13.0 9.2 3.8 16 11 425 
.S:OOp.m. 14.l 9.4 4.7 16 6 600 
5:30p.m. 17.1 11.9 5.2 24 6 614 
6:00p.m. 14.3 9.7 4.6 9 2 364 
6:30p.m. 10.3 8.8 1.S s 0 213 

3 Hour Total, 4:00.7:00 p.m. 4.4 76 41 2,SS4 
2 Hour Total, S:00.7:00p.m. 4.7 S4 14 1,791 

Table 25. 
Westbound P .M. Travel Time Sarinp for Katy Transitway Traff'IC, 

Gessner Eidt to SH 6, October 1989 

Average Travel Time 
Time Saved by 

Time of Noa Tramitway Tnuuitway Transitway 
Day (minutes) (minutes) (minutes) Buses 

4:00p.m. 6.6 6.6 0.0 5 
4:30p.m. 7.3 6.9 0.4 6 
5:00p.m. 7.3 6.6 0.7 12 
5:30p.m. 9.1 7.0 1.1 10 
6:00p.m. 6.9 6.8 0.1 9 
6:30p.m. 6.8 6.4 0.4 2 

3 Hour Total, 4:00-7:00p.m. 0.7 44 
2 Hour Total, 5:00.7:00p.m. 0.9 33 

Total Tune Savod • 37,126 + 3,287 • 40,413 Penoa Minutu (4:00-7:00 p.m.). 
Tota1 Tune Savod • 26,473 + 3,036 • 29,509 Penoa Minutu (5:00-7:00p.m.). 
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Tnuuitway Volumes 

V811S Carpools 

14 219 
4 178 
3 268 
3 301 
3 259 
0 143 

27 1,368 
9 971 

TraHITane 
Saved 
(penon 

Persons aiautes) 

1,107 4,649 
1,580 6,004 
1,981 9,311 
2,143 11,144 
1,109 5,101 

611 917 

8,.S31 37,126 
S,844 26,473 

Travel Time 
Saved 

(person 

Persons miautes) 

758 0 
627 251 
996 697 

1,006 1,113 
870 87 
348 139 

4,605 3,287 
3,220 3,036 



Table 26. 
Total Tnm.!I Time Sal'inp for Westbound Katy Tnmsitway Tnffic 

Time of Day 5185 11187 101881 10189 

Tae Sa•ecl by Tnmsitway (millutes)2 
3:30p.m. -0.9 -0.9 - -
4:00p.m. -0.l -0.9 -0.3 3.9 
4:30p.m. 5.5 -1.8 6.4 3.9 
5:00p.m. 10.3 -0.5 -0.1 5.1 
5:30p.m. 12.2 3.1 -0.7 6.2 
6:00p.m. 2.0 4.5 4.3 4.7 
6:30 p.m. - - 2.6 1.7 

3 Hour Total, 4:00.7:00p.m. S.5 1.0 1.9 4.8 
2 Hour Total, 5:00.7:00p.m. 7.0 2.2 1.1 5.0 

Tnmsitway Penon Volume 
3:30p.m. 271 407 - -
4:00p.m. 412 1,024 1,011 1,107 
4:30p.m. 6S4 1,435 1,566 1,580 
5:00p.m. 496 1,632 1,907 1,981 
5:30 p.m. 364 1,909 1,844 2,143 
6:00p.m. 180 898 1,023 1,109 
6:30p.m. - - 563 611 

3 Hour Total, 4:00.7:00p.m. 2,384 7,380 7,914 8,531 
2 Hour Total, 5:00.7:00p.m. 1,926 4,921 5,337 5,844 

Trani Tae Sa•ed (person-minutes) 
3:30 p.m. -246 -366 - -
4:00p.m. -30 -937 -142 4,649 
4:30p.m. 3,516 -2,646 4,829 6,255 
S:OOp.m. 5,110 -831 -48 10,008 
5:30p.m. 4,436 S,880 -838 13,257 
6:00p.m. 366 4,363 3,<199 5,188 
6:30p.m. - - 930 1,056 

3 HourTotal, 4:00.7:00p.m. 13,212 7,044 8,231 40,413 
2 Hour Total, S:00.7:00p.m. 13,488 10,627 3,543 29,509 

1 The 4:00, S:OO a:n4 6:00 p.m. rrtlllSitway 11Y1Vel rimes wen rneaured in ~r 1988, as October 1988 trtz'Vel rimes 
Wirt not avoilablefor dtue lime perlob. 

l 7ime 6av«/. by rran.ritway {mlnllles) - ~. a:n4 rotllf4ed ID tenW, by tlivUllng ·~·by "pefTDll 
llOlume •• 

The change in travel time for freeway users is also a concern. A comparison of freeway 

mainlane travel times in 1989 was made with similar data for 1985. Tables 27 and 28 use the 

travel time save.ct, the freeway occupancy rate from Table 3 (1.11 persons per vehicle), and the 

volume count at Gessner (assume.ct as an average fl.ow rate for the 13 miles) to calculate the 

vehicle-minutes of travel time save.ct. Tables 27 and 28 indicate that there are significant travel 

time savings for freeway users during both the morning and afternoon peak periods. The 
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average of the a.m. and p.m. travel time savings for freeway users is used as the evaluation 

criterion for this chapter of the report. 

Table27. 
Eastbound A.M. Travel Tune Savinp for Katy Noa Tramitway Traff'ic, 

SH 6 to S.P.R.R. Overpus, October 1989 

Noa Tramitway Noa Tnmsitway Time Saved Velaide Volume 
1985 1989 1985-1989 at Gessner 

Time or Day (minutes) (minutes) (minutes) (•ehicles) 

6:001.m. 13.8 14.3 -0.S 2,656 
6:301.m. 21.S 20.0 t.S 2,609 
7:00a.m. 30.2 29.2 1.0 2,210 
7:30a.m. 38.2 34.6 3.6 1,769 
8:00a.m. 32.7 31.9 0.8 1,940 
8:301.m. 24.4 21.4 3.0 2,535 

3 Hour Total, 6:00..9:00a.m. 1.S 13,719 
2 Hour Total, 6:30-8:30 1.m. l.7 8,528 

1 Average of Tuesday through lhunday volume. 

Table 28. 
Westbound P .M. Tra•el Time Savinp for Katy Non Transitway TrafT1e, 

S.P .R.R. Overpus to SH 6, October 1989 

Non Transitway Non Tramitway Tame Saved Velaide Volume 
1985 1989 1985-1989 at Gessner 

Time of Day (minutes) (minutes) (minutes) (•ehicles) 

4:00p.m. 14.S 20.0 -S.5 2,555 
4:30 p.m. 19.6 20.3 -0.7 2,633 
S:OOp.m. 27.2 21.4 5.8 2,765 
5:30p.m. 30.3 26.2 4.1 2,574 
6:00p.m. 23.2 21.2 2.0 1,142 
6:30p.m. - 17.1 - 1,090 

3 Hour Total, 4:00..7:00p.m. 1.1 14,859 
1 Hour Total, 5:00..7:00p.m. 2.9 9,671 

Conclusion Pertainin& to Evaluation Criterion 

Total Time 
Saved 

(person..mimrtes) 

-1,474 
4,344 
2,453 
7,069 
1,723 
8,442 

22,557 
15,589 

Total Time 
Saved 

(persoa-minutes) 

-15,598 
-2,046 
17,801 
11,714 
4,977 

-
16,848 
34,492 

Changes in freeway speeds and travel times are the fourth criterion for evaluating the 

success of the Katy Transitway carpool experiment (Table 6). Table 29 indicates the results of 

the evaluation of the mixed-flow lanes. In terms of this evaluation factor or measure of 

effectiveness, the carpool experiment is considered "highly successful" in that freeway speeds 
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have actually improved. It is recognized that factors other than the transitway may have had a 

major impact on the fact that freeway speeds have improved. 

Table29. 
Ctaanae ill Person Delay to Mixed-Flow Traffic, 

Criterion for Auessing die Saceeu of die Katy Tnmitway Carpool Experiment 

Total TraTI!I Time Saved 
Date of (penoa-m.iautes) Katina of Criterion 
Evaluation (See Table 6) 

a.m. p.m. 

9/86 19,485 23,102 *Highly Succeufur 
11187 55,623 66,245 •Highly Succeufur 
10188 -395 59,131 *Highly Succeufur 
10189 22,551 16,848 "Highly Succe11filr 

1 Based on average of a.If!. and p.m. rotal travel time saved. 

54 



CHAPTERS 
TRANSITWAY VEHICLE BREAKDOWN DATA 

One of the concerns associated with permi_tting carpools to use the Katy Transitway 

bas been that such an action would result in an increase in the frequency of vehicle 

breakdowns; if those breakdowns blocked the lane, transitway trip reliability would be 

adversely affected. 

METRO operating data was obtained and analyzed for the period from October 29, 

1984 through October 13, 1989. These data are summarized in Table 30. 

Since carpools represent 96% of the vehicles, allowing carpools to use the transitway 

has greatly increased the number of vehicle breakdowns that occur. Carpools represent 95% 

of all disabled vehicles on the transitway since the time 2+ carpools began using the facility. 

The carpool breakdown rate between October 1988 and October 1989 (approximately 1 per 

31,000 vehicle-miles of travel) is actually less than that which would exist if only buses used 

the facility (a breakdown rate of approximately 1 per 20,000 vehicle-miles of travel). 

Conclusion Pertainine to Evaluation Criterion 

An increase in the frequency of vehicle breakdowns on the Katy Transitway was the 

fifth evaluation criterion. The criterion was evaluated as follows: "Highly Successful," no 

increase; "Successful," less than a 5% increase; "Unsuccessful," increase by 5% to 15%; 

"Highly Unsuccessful," increase by over 15%. 
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10/29/84 4/1/8! 8/11/M 10/17/88 
to to to to 

Vehicle Group 10/13/891 10/13/892 10/13/893 10/13/894 

Nmnber of Disabled Vehicles 
Buses 81 78 42 18 
Vans 13 13 8 0 
Carpools 981 980 963 355 
Total 1,015 1,071 1,013 373 

Disabled Vehicles per Week 4.15 4.54 6.14 7.17 

Number of Towed Vehicles 
Buses 22 22 14 5 
Vans 7 7 6 0 
Carpools 645 644 63S 138 
Total 674 673 655 243 

Vehicle Miles of Travel (VMT) 
Buses 1,294,849 1,251,143 985,056 356,361 
Vans 1,084,671 1,003,483 691,448 206,196 
Carpools 33,493,360 33,493,360 33,164,376 11,167,264 
Total 35,872,880 35,747,986 34,840,880 11,630,421 

VMT Per Disabled Vehicle 
VMT/Disabled Bus 15,986 16,040 23,454 19,798 
VMT/Disabled Van 83,436 77,191 86,431 -
VMT /Disabled Carpool 34,142 34,177 34,439 31,175 
VMT/Disabled Vehicle, Total 33,370 33,378 34,394 31,181 

VMT Per Tand Vehicle 
VMT{I'owed Bus 58,857 56,870 70,361 71,272 
VMT /I'owed Van 154,953 143,355 115,241 -
VMT {I'owed Carpool 51,928 52,008 52,227 80,198 
VMT{I'owed Vehicle, Total 53,224 S3,117 S3,192 47,862 

1 Operadng priJd from incepdon of the transilway 
2 Operating priJd from when 4 + authorized carpools win allowed DnlD the transilway 
3 Operadng priJd from when unauthorized 2 + vehicles wen' ollowed ontQ tM ITtlnSUway 
4 Operadng priJd siw;e use of vansilway was restricted to 3 + Vdrkles between 6:45 a.m. an4 8:15 a.m. 

The data suggest that the total breakdowns have increased substantially due to 

carpool utilization of the transitway; this equates to "highly unsuccessful." Even though 

carpool breakdowns generally do not physically block the lane, their frequency (roughly one 

per day) does create reliability concerns and requires frequent use of the ME1RO 

emergency crews. As a result, the findings for this criterion appear warranted. 
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CHAPTER9 
AUTHORIZATION AND ENFORCEMENT COSTS 

The decision to allow carpools on the Katy Transitway could have increased costs for 

both enforcement and vehicle authorization. However, in August 1986, all authorization 

requirements were (at least temporarily) eliminated on the transitway. As a result, 

authorization costs were also eliminated and, at this time, are no longer an issue. 

Increase in Enforcement Costs 

The Director of Transportation Programs for ME1RO was requested to address this 

issue. Her response is summarized below. 

Currently, METRO does not have pennanent enforcement stations on the Katy or North 
Transitway. The officers assigned to the lanes use a roving patrol or stationary enforcement 
mode as the situation dictates. Currently, there is a minimum of one officer assigned to each 
lane which does not represent an increase or decrease in enforcement costs. 

Introduction of carpools to the Katy Transitway has resulted in an increase in traffic 

violations and vehicle breakdowns; however, operating costs have not been significantly 

affected at this time. 

Conclusion Pertalnlna to Evaluation Criterion 

Experience has shown that, at least to date, the transitway can be operated without 

authorization; thus, authorization costs have been eliminated. 
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It appears that the marginal effect on enforcement due to transitway carpool 

utilization has been minimal. In regard to this criterion, the Katy Transitway carpool 

experiment is judged to be "successful." This is the same conclusion found in the 30- and 

42-month evaluation reports (TTI Research Reports 484-7 and 484-11). 
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CHAPTER 10 
CONCLUSIONS 

The evaluation of the individual criterion for the 54-month "after carpools" evaluation 

is summarized in Table 31. Based on that observation, as of October 1989, the Katy Transitway 

carpool experiment is judged to be "successful." If numerical values are assigned to the possible 

outcomes (with "highly successful" = 4; "successful" = 3; "unsuccessful" = 2; and "highly 

unsuccessful" = 1), the weighted value for the carpool experiment is 3. The criteria related to 

transitway person movement and mixed-flow traffic delay were rated as "highly successful" and 

the criteria related to transitway travel time and enforcement costs were rated as "successful." 

The criteria rated as "unsuccessful" or "highly unsuccessful" included nonuser perception of 

transitway utilii.ation and transitway breakdowns. 

Table31. 
Overall Evaluaeion or the Katy Tnmsitway Carpool Experim.aat, 

54 Months After Carpools Were Allowed oato the Trusitway 

Relative Coaclusioa Pertabiina 
Criterion Weiahdaa to Experim.aat Relevant Data 

l. Cha111e in Penon Movement on 25" "Hiahly SucceufUl" Carpoola move 61" of 1olal a.m. peak period 
the Tramitway Ditectly penon movement and 67 r. of the 1olal daily 
Attributable to Catpooling penon movement. 

2. Nonuacr Perception of Katy 30" "U111UCceufW• Leu than 401> of the nonuan feel the 
Tramitway Utilization tnmitw1y ia 1Ufficiently utilized. 

3. Ch&Die in Travel T'une on the 20" ·succeufill • Averqe tnmitway ..,_t1 have decreued by 3 
Tramitway mph. 

4. ChaDie in Delay to Mixed-Plow 1sr. •ffiahJy Succeufi&J- Mixed-flow ..,_ta have inc:reaaed lliahdY · 
Trank 

5. lncreue ia Frequency of 5S •HiahJy UDIUCCCllftil" Approximarely 95 S of lrallllkway vehicle 
Tl'IJlli.tway Breakdownl bRlkdowm v. oarpoola. Approximately 7 

bniakclowm occur per WMk. 

6. lncrea111 in Authorir.ation and 51> •Sucouafi&I" MalJiaal inc:nue in eotta u lo carpoolt baa 
Enfon:oment C<Nltl not been IUbllantial. 

TOTAL 1001> "Succeufi&I" 
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Since the introduction of carpools, the Katy Transitway has maintained at least a 

minimal level of success (defined as a rating greater than 2.5). Since the introduction of the 

2+ vehicle occupancy requirement with no authorization procedures, the transitway has 

maintained a rating at or near the "successful" level (3.0.±_). The trends in transitway success 

are shown in Table 32. 

Table32. 
Oftnll EWulio• of dae Katy TnuWtway Carpool Esperiment, J.985.1989 

Criterion 

1. Change in Penon Movement on 
the Transitway Dhectly 
Attributable to Carpooling 

2. Nonuser Petception of Katy 
Transitway Utilization 

3. Change in Travel Tune on the 
Transitway 

4. Change in Delay to Mixed-Plow 
Trame 

S. Increase in Frequency of 
Transitway Breakdowns 

6. Increase in Authomation and 
&fon:ement Costs 

TOTAL 

Scoring: 
l "' "Highly Unsuccasful" 
2 • "Unsuccessful" 

3 - "Succafful" 
4 • "Highly Successful" 

Relative 
Weighting 

2.5% 

30% 

20% 

15% 

5% 

5% 

100% 

Coachadon Pertaining to Ellperiment 

Apr1"' .1'87 Oct U81 Oct 1'88 

2.5 4 4 4 

1 2 3 3 

4 4 3 1 

4 4 4 4 

3 1 1 1 

3 3 3 3 

2.63 3.20 3.30 2.90 
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Oct 1989 

4 

2 

3 

4 

1 

3 

3.00 
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