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ABSTRACT 

In an effort to address the congestion problem and improve mobility levels within the 

Houston metropolitan area, the Metropolitan Transit Authority of Harris County and the Texas 

Department of Transportation have joined together to develop an extensive system of high­

occupancy vehicle lanes within the medians of the existing freeway network. Phase I of the first 

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

authorb:ed buses and vanpools were designated as eligible users of the HOV lane. To encourage 

increased vehicular utilization of the facility, carpools were allowed to use the HOV lane on a 

test basis beginning in April 1985. Texas Transportation Institute (ITI) is currently monitoring 

the impacts associated with permitting carpools to use the HOV lane. In addition, TTI is also 

engaged in an assessment of public attitudes concerning the HOV lanes being developed in 

Houston. This assessment is being accomplished through the periodic distribution of survey 

questionnaires to both HOV lane users and nonusers. This report documents data collected in 

the Katy Freeway corridor in October 1990, 66 months or 5.5 years after carpool utilization of 

the Katy HOV Lane began. The 1990 data are compared to similar data collected before carpool 

utilization was permitted (March 1985) and after carpool utilization was permitted (April 1986, 

October 1987, October 1988 and October 1989). These comparisons address numerous concerns 

and provide an indication of the effectiveness of allowing carpools onto the Katy HOV Lane. 

Also included in this report are summaries of survey data collected along the Katy, North, 

Northwest and Gulf Freeway/HOV Lane corridors from April 1985 through October 1990. The 

primary intent of these surveys was to: 1) determine perceptions of HOV lane utilization; 2) 

identify why commuters have chosen their present travel mode; and 3) assess attitudes and 

impacts pertaining to the HOV lanes. Demographic data and data concerning general travel 

characteristics were also collected. 

Key Words: High-Occupancy Vehicle Lanes, Transitways, Busways, Authorb:ed Vehicle 

Lanes, Priority Treatment, Car}x>ols, Vanpools, Transit, HOV Lane User Survey 
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IMPLEMENTATION STATEMENT 

In October 1984, the first completed high-occupancy vehicle (HOV) lane was opened on 

the Katy Freeway (I-10) in west Houston. In November 1984, the I-45 North Freeway 

contraflow lane was converted to a permanent, barrier-separated HOV lane within the median 

of the North Freeway; in 1988, additional HOV facilities were opened on the Northwest (US 

290) and Gulf (I-45) Freeways. Since these are the first such facilities to operate in Texas, 

many of the operating procedures and approaches are being developed through experience. A 

key issue that is being addressed is the types of vehicles that will be permitted to access the 

HOV lanes. 

Texas Transportation Institute (ITI) is currently monitoring the impacts associated with 

permitting carpools to utilize the HOV lanes. In addition, TTI is also engaged in the assessment 

of public attitudes concerning these facilities. This assessment is being undertaken to assist the 

Metropolitan Transit Authority of Harris County and the Texas Department of Transportation 

in the implementation and operation of future HOV lane improvements. 

WSCLAIMER 

The contents of this report reflect the views of the author who is 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 

Department of Transportation, or the Federal Highway Administration. This report does not 

constitute a standard, specification or regulation and is not intended for construction, bidding or 

permit purposes. 
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SUMMARY 

Within the Houston metropolitan area, a major effort is currently underway to develop 

an extensive system of high-occupancy vehicle (HOV) lanes in the medians of the existing 

freeway network. Sometimes referred to locally as transitways, the implementation of these 

facilities is a joint venture between the Metropolitan Transit Authority of Harris County 

(METRO) and the Texas Department of Transportation (TxDOT). As of October 1990, 

approximately 46 miles of barrier-protected HOV lanes in four freeway corridors were in 

operation. 

Since their inception, one of the major operating issues regarding the HOV lanes has 

been the designation of eligible user groups. When the first HOV lane opened in October 1984 

on the Katy Freeway, its use was limited to authorized buses and 8 + vanpools. To encourage 

increased vehicular utili.zation of the facility, authorized 4 + carpools were allowed onto the lane 

in April 1985. Approximately 6 months later, authorized 3+ carpools were allowed to use the 

HOV lane. In August 1986, the occupancy requirement for eligible vehicles was lowered to 2 

persons, and all authori.zation requirements were eliminated. By the fall of 1988, a.m. peak 

hour vehicle volumes on the HOV lane 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. In May 1990, the 3+ occupancy restriction was modified to include the hours between 

6:45 a.m. and 8:00 a.m. 

Because the Katy was the first of several HOV facilities being developed in Houston and 

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

evaluate the impacts associated with allowing carpools to use the HOV lane. As part of this 
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evaluation, major dat.a collection efforts have been undertaken on several occasions. Included 

in each dat.a collection effort were both traffic operations dat.a collection activities designed to 

measure the effects of carpool usage on HOV lane/freeway operations and survey data collection 

efforts designed to assess public attitudes concerning the HOV lane. 

In addition to the carpool traffic operations and survey efforts performed in the Katy 

corridor, surveys in the North, Northwest and Gulf HOV Lane corridors were also undertaken. 

These surveys were designed to complement other research efforts by collecting pertinent 

information on HOV lane user and nonuser characteristics, travel patterns and attitudes toward 

the HOV lanes. 

This report presents the results of an evaluation of the effects of allowing carpools to use 

the Katy HOV Lane and the results of HOV lane user and nonuser surveys. Data in the report 

cover the time period from April 1985 through October 1990. 

Trends in HOV I.ane Utiliption 

In October 1990, over 9, 700 persons used the Katy HOV Lane during the a.m. peak 

period; over 10,700 persons used the lane during the p.m. peak period. Almost 25,000 persons 

were transported on the HOV lane daily; 65 % of these persons were moved in carpools. Of 

those carpoolers, approximately 12 % have been attracted from other HOV lane modes (buses 

or vans). Carpools comprise approximately 96% of the vehicles using the HOV lane. 

In October 1990, 957 vehicles used the HOV lane during the a.m. peak hour; 1,333 

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

to the capacity of the Katy HOV Lane, which is estimated to be approximately 1,500 vehicle per 

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

breakdowns; over 95 % of the disabled vehicles on the HOV lane are carpools. 
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Criteria for Judgin& the Succm of the Carpool Experiment 

Prior to allowing carpools onto the HOV lane, both METRO and TxDOT agreed upon 

a set of criteria to be used 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. 11 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 "successful" and "unsuccessful." 

Data that permit analyses of the success of the carpool experiment have been collected 

on 6 separate occasions between April 1986 and October 1990. As carpool volumes have 

fluctuated on the HOV lane, so has the degree of success of the carpool experiment. 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"). By October 1989, the experiment was rated a 3.0 ("successful") and 

by October 1990, it was rated a 3.2 (between "successful" and "highly successful"). The data 

for these 6 analyses are summarized in Table S-1. More detailed data for the October 1990 

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 HOV lane travel times, thereby reducing the overall 

success of the facility. This travel time increase was a result of the vehicular volumes 

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

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

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

vehicles using the facility. This, in tum, resulted in improved HOV lane travel speeds and trip 

reliability. Results of the October 1990 66-month evaluation show that carpool volumes have 

increased. over 1989 volumes but not to the point of adversely affecting the operation of the 

facility. Consequently, the overall effectiveness of the carpool experiment has also improved. 
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Because of the success of allowing carpools on the Katy HOV Lane, the decision was 

made to allow 2 + carpools on the Gulf and Northwest HOV Lanes when they became 

operational in May 1988 and August 1988, respectively. Carpools were also allowed on the 

North HOV Lane beginning in June 1990. 

Surveys of HOV Lane Users and Nonusers 

HOV lane user and nonuser surveys have been performed on six occasions in the Katy 

Freeway corridor since 1985. HOV lane user and nonuser surveys have also been performed 

on several occasions in the North, Northwest and Gulf Freeway corridors in recent years. Some 

of the more important data from these surveys (that which relate to trip destination, choice of 

commuting mode and perceptions and attitudes concerning the HOV lanes) are summarized on 

the following pages. 

Trip Destinations 

As indicated in Table S-3, the vast majority of the a.m. peak period HOV lane bus trips 

are destined to downtown Houston. This is not surprising since essentially all bus service in the 

HOV lane corridors is oriented toward serving trips to the downtown area. In addition, more 

than three-fourths of the North and Gulf HOV Lane carpoolers and vanpoolers are also destined 

to the downtown area. Again, these relatively high percentages are not surprising as both the 

North and Gulf HOV Lanes terminate in the downtown area. 

By contrast, the location and configuration of both the Katy and the Northwest HOV 

Lanes permit convenient access to/from the Post Oak-Galleria area, Greenway Plaza, the Texas 

Medical Center and other locations without having to travel through the downtown area first. 

Conse.quently, 47% of the Katy HOV Lane poolers and (J()% of the Northwest HOV Lane 

poolers are destined to locations other than downtown Houston. In addition, 69 % to 83 % of the 
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motorists traveling the Katy, North, Northwest and Gulf Freeway mainlanes are destined to 

locations other than downtown Houston. 

TMleS3. 
Trip~ elKM)", Nor6, NortlrWllt ... Gwlf.........,. CenWor C-..., 1915-1"8 

KM>" Cerrillor 

A.M. Trip .,.....,_ 191! 1986 191'7 ltll 1989 19'0 

llQI lim 111 U... (n•357) (n•S75) (••632) (••776) (11•641) (D•671) 
~ 96S 9SS 94S 97S 94S 93S 
Galleria - OS IS OS 2S 2S 
an.-.y Plaza OS OS IS OS OIJ IS 
Texas Medical CllllllU 1 ti I 'I IS IS IS I IJ 
Other 3S 4S "' 2S 3S "' 

112v lim CtnoalenlV•DOOlen (n .. 95) (n•113) (n•S97) (n•404) (n•S67) (n•708) 
Dowarlown S7S SSS 39S 42S 39S S:JS 
Galleria llS 14S 12S 19S 20S 13S 
Orelllmvay Plaza 6S 2S 6S :JS SS SS 
Tex.u Medical Cellter 4S SS SS SS SS 6S 
Olher 21 ',¥; 24S 28S 31S 31S 23S 

Freeway Mecorists (n•302) (n=728) (n• 1418) (n•10S6) (n=1126) (n-116) 
~ 38'J, 33S 13S 30S 28S 26S 
Galleria 24" IOS 13S 12S 13S 14S 
Greenway Plaza IS 4S SS 4S 4f, 3S 
Texu Medical Center 9S 3S 3S 4S 4S "" Olher llS sos S6S sos 51 S S3S 

Nor6 C..-ridor Ner•we1t C..-ridor G.af C4N"ridor 

A.M. Trip Deltillldiom 1986 1990 lM 1989 19'0 1'88 1989 

112v Iae 111 llBD (n=llSl) (n•988) - (n•ll5) (n•293) - (n ... 464) 
~ 94S 91S - 97S 9SS - 16S 
Galleria IS OS - - lf, - IS 
an.-.y Plaza 2S OS - - OS - OS 
Toxu Mllldical Center IS 6S - 2S 111> - SS 
Other 2S 3S - IS 2S - IS 

DOI I• CanoolenlV•DOOlen (n•l99)1 (11•119) (n•261) (n•lSO) (n•235) (n•l13) (n•l12) 
~ 61S 76S 31S 41S 40S llS 7H 
Galleria "' 3S 26S 12S 28S 9S Hi 
Greenway Plaza IS 2ti 4S 4S SS 31 11 
Toxu Medical Center 4S 7ti 4S lS Hi - 4S 
Olber 20S llS 21S 31S 21 S 7S 11 S 

lnmy Mtftdttl (n•421) (n•648) - (a•llll) (n•727) - (••6411) 
~ 31 S 31S - 17S 17S - 21• 
Galleria 7S "' - 19S 19S - '" Greenway Plaza 4S 4S - 4S 6S - SS 
Toxu Medical Caur ... 7S - 4S 3S - 9S 
Olbcr S4S 49S - S6S SSS - 49S 



Mode Choice Considerations 

Previous Mode of Travel 

One of the primary reasons for developing HOV facilities is to influence mode choice 

decisions. By offering an attractive alternative to traveling in heavily congested freeway 

mainlanes, it is hoped that the HOV lanes will: 1) encourage drivers of single-occupant vehicles 

on the freeway to switch to a higher-occupancy vehicle on the HOV lane; and 2) encourage 

commuters making new trips in the corridor to choose an HOV mode. In looking at the 

previous travel modes of the HOV lane users, significant percentages reported that they either 

drove alone or did not make the trip prior to using the HOV lane (fable S-4). 

A review of the most current survey data from each corridor shows that in the Katy 

Freeway corridor, 36% of the HOV lane bus users and 57% of the carpoolers and vanpoolers 

previously drove alone. An additional 32 % of the bus riders and 4 % of the carpoolers and 

vanpoolers did not make the trip prior to using the HOV lane. 

In the North Freeway corridor, 39% of the HOV lane bus users and 42% of the 

carpoolers and vanpoolers drove alone prior to using a high-occupancy vehicle. In addition, 

28 % of the bus trips were new trips made on the HOV lane. Similar trends were also observed 

in the other two freeway corridors. A total of 67% of the bus users and 57% of the 

carpoolers/vanpoolers using the Northwest HOV Lane either previously drove alone or didn't 

make the trip prior to using the HOV lane; and 56% of the bus riders and 45% of the poolers 

on the Gulf HOV Lane previously drove alone or didn't make the trip. 

A major concern of permitting carpools (particularly 2-person carpools) to use the HOV 

lanes was that they would simply attract riders from buses or vans, thereby moving no more 

people, but re.quiring many more vehicles. Such does not appear to be the case; however, recent 

data show that only 6% of the Gulf HOV Lane carpoolers, 8% of the Northwest HOV Lane 
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T.aale S..C. 
l'rerio8I Traffl Mode of Katy• Norda. NOl'tlnNlt wl 6811 Freeway Corridor C-llWlen, 1985-1990 

Katy Cenidor 

Preriom TrHel Mede 1985 1986 Dl7 1'18 1989 1990 

amv I• 1m llBD (a•3SS) (a•S73) (a•630) (a•771) (a•631) (a•665) 
Drovealooe 24S 3SS 34S 38" 37S 36S 
Cupool SS s" 9" 9" 10" lOS '-• -
Vaapool 4S 6" 2S "" "" 3S 
Bua su; 34S 33S ll" 20S 19" 
Didn't make lrip 12" llS llS llS 2Hi 32S 
Odaer l S 2S lS OS OS OS 

HOV I• 'arpooleqlXMINICllen (a•S49) (a•624) (a•Sll) (••391) (a•SS2) (a•699) 
Drovealooe 36S 39S sos 45S 51 S S7S 
Cupool 22S 17S 29S 33S 26S 27" 
Vupool 12S 9S "' 3S 4S 3S 
Bua 13S 13S 9S '" IS '" Didn't make lrip 1a ns '" 12S 11 S "" 

freeway Motorists' (a=445) (n•738) (a•l4l.f) (11•1053) (11= 1122) (11•192) 
Drove alone IH 90S ISS 91 'Ji 89S 92S 
Cupool 

.,., 6S llS l'Ji 9S SS 
Vupool I 'Ki l S O'K> O'K> O'Ji -
Odaer 3$ 3'Ji 3S IS 2S 3" 

Norda Corridor ....... Corridor Gtlll Corridor 

Preriom TraYel Mede 1986 1990 1918 1989 19'0 1918 1989 

l!QV Lane 1111 !Jim (a•ll40) (11•979) - (n•l14) (a•ll9) - (a•-457) 
Drove alone 3SS 39S - "'" "'" - 38S 
Carpool lOS '" - '" 6S - '" Vaapool '" '" - 3'Ji 3S - 6" 
Bua 22S lSS - 21 t. 24" - 30S 
Didn't mm lrip lSS llS - 18S 11 S - llS 
a.her 1 S l S - JS - - OS 

llQV I• ~anioolenfV •DOOien (n•l622)2 (n•l78) (n•l39) (a•l4l) (a•225) (a•97) (amlJ7) 
Drove alone 30S -42S 34t. 43t. S3t. llS 40S 
Cupool ll'K> 39S 60S 4SS ,..,., SJt. 44S 
Vupool. 1lS 3S IS 3S l S 6S '" Bua l.fS lSS "" "" '" SS "" Didn't make lrip 13S 1 S "' SS "" '" SS 

Fnnv Mploriml (a•4l3) (a•644) - (••1130) (a•7l7) - (a•6Sl) 
Drovealooe "" "" - ISS "" - "" Carpool 

.,, 
'" - 13S "' - '" Vaapool IS OS - OS OS - OS 

Odaer "" "" - lS 4S - 3S 

1 For die """"°"611, lliU II die Cfllmll 'llfOde INy M"""1ly uu. 
21'teJwk# r#ptllffl#.{rottlt ~ Oftly,· c"1'p0016 wtn "°' tll"'-' on t1w HOV lo1te t11t1w1i1M qf tllU 6111WY· 

xvi 



carpoolers, and 9% of the Katy HOV Lane carpoolers formerly used vans or buses on the HOV 

lanes. 

On the North HOV Lane (which opened to carpools in June 1990), 15 % of the carpoolers 

surveyed in 1990 reported they rode a bus prior to carpooling on the HOV lane. This response 

is consistent with the previous survey conducted in 1986 in which 14% of the vanpoolers stated 

they had previously commuted by bus prior to vanpooling on the HOV lane. Thus, opening the 

North HOV Lane to carpools has not greatly increased the number of commuters attracted from 

other HOV lane modes. 

Impact Q,ftbe HOV Lanes on Mode Choice 

From all appearances, the Katy, North, Northwest and Gulf HOV Lanes have had a 

definite effect on mode choice. While sizable percentages of the HOV lane users indicated that 

they would be using their current mode even if there were no HOV facilities, more than 30% 

-of the Katy HOV Lane bus users and more than 40% of the carpoolers/vanpoolers said they 

would not (fable S-5). 

On the North HOV Lane, 37% of the bus users and 40% of the carpoolers and 

vanpoolers stated they would not be using their current mode if not for the HOV lane. In 

addition, 35% of the Northwest HOV Lane bus riders and 39% of the carpoolers and vanpoolers 

on that lane would not be using their current mode of not for that HOV lane and at least 20% 

of the Gulf HOV Lane users would not be riding in buses, carpools, or vanpools if not for that 

facility. Accordingly, it follows that the HOV lanes can be credited with encouraging 

individuals to switch travel modes. 
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Tllllle S-5. 
Ute el Clll'l'mt Mode "1 HOV Lue UMn fl HOV I.Me Bad Net Ope.ed, 1985-1990 

&:aty c.ridor 

llleC..-Mode 1915 1!186 1'81 ua ... 1'90 
flNoBOVLMe 

112!: la Im u.en (n•3S6) (n•57S) (••629) (n•"3) (a•641) (n•670) 
Yet 69'1 43'1 51'1 35'1 32'1 35'1 
No 15'1 16'1 10'1 "" 36'1 31 'I ~ 

Not IUl'O lOi 31 'I 11'1 31'1 32'1 34'1 

BOJ:Iim 
~l'!!:lill!n (a•S51) (n•633) (a•Sll) (••391) (a•SS9) (n•70l) 

Yea 14'1 61'1 50'1 54'1 41'1 37'1 
No '" 16'1 37'1 35'1 41'1 4341 
Not IUl'O Hi Wl 13'1 11'1 16'1 10'1 

Nordl Corridor Nordlwelt Cerridor G•Conidor 
Ute C111'1'91t Mode 
flNoBOVLue 1!186 1990 1'18 1919 1990 1988 1919 

WlYiaJ!ll.l!BD (n•1147) (n•981) - (n•115) (n•291) - (as457) 
y., 23'1 33'1 - 41 'I 41 'I - S6'1 
No 41 'I 37'1 - 39'1 35'1 - 11'1 
Not mre 36'1 30'1 - 10'1 24'1 - 11'1 

BOV(,w 
Canioolen/Vaanoolen (a•1632f (n• 185) (a•155) (n=147) (a .. 237) (n•122) (a•110) 

y., 43'1 4H 70'1 52'1 45'1 75'1 68'1 
No 27'1 40'1 11 'I 30'1 39'1 l4S 10'1 
Not 111re 30'1 12'1> '" 11'1 16" us 12'1 

Perceived HOV .Lane Travel 1Ime Savines 

One of the primary reasons for implementing the system of HOV lanes is to offer riders 

of high..occupancy vehicles a travel time advantage and travel time reliability over traveling in 

the regular freeway Janes. HOV lane users generally do perceive a travel time savings as a 

result of being able to use a priority Jane (Table S-6). 

In the Katy and Northwest HOV Lane corridors, the median perceived travel time savings 

reported by users is 18 minutes in the a.m. and 18 to 20 minutes in the p.m. Median travel time 

savings perceived by North HOV Lane users is in the range of 15 to 17 minutes in the a.m. and 
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20 minutes in the p.m.; median travel time savings perceived by Gulf HOV Lane users is 

somewhat less (10 to 12 minutes in the a.m. and 15 minutes in the p.m.). 

TaWeU. 
Pwai..t HOV LMe Tn•el Tille Slrilp, 198.S-1990 

Kiit)' Cenidor 

Tn•tlTilleSITiltp 1985 19116 Ul7 1'88 198' 1990 

l'elai•• HOV LMe TraYl!i Tille ........... ) 
BQV lr111 Ill Ulel'I (n•321) (D•S30) (n•S90) (n•726) (n=SIB) (a•693) 

a.m. (median) 9 15 15 20 20 18 
p.m. (median) 13 20 15 20 20 20 

HOV l.w Carooolen/Vunoolen (n•SOS) (n•SIB) (a•S92) (a•394} (a•S6S) (a•639) 
a.m. (median) g 10 20 20 20 20 
p.m. (median) 12 17 20 2l 20 20 

Adul HOV I.Me TraYl!i Time 
S.'riap(-....) 

a.m. (6:00-9:30 a.m.) 6.8 3.0 •U S.l 7.9 9.4 
p.m. (3:30-7:00p.m.) s.s 4.0 1.0 2.7 1.1 6.0 

Nortla Corridor NerdlWlll Corridor Gull Corridor 

Tnmll Tme S.TI&p 1986 1990 1'88 1989 1990 1988 1989 

Perceiffd HOV I.Me Tra•el Time 
...... (mimdes) 

llQV Lane Im Yim (n•ll47) (n•924) - (n•JSS} (n•280) - (n•386) 
a.m. (median) 20 IS - 15 18 - 10 
p.m. (median) 2S 20 - 15 18 - 15 

llQl'. Lane Carooolen/Vunoolen (n•1S9S) (n•184) (n•256) (n•24S) (n•235) (n•l21) (n•121) 
a.m. (median) 20 17 15 15 20 15 12 
p.m. (median) 30 20 15 15 20 IS 15 

Adul HOV LMe Tra•el r-e 
.... (milmts) 

a.m. (6:00-9:30 a.m.) 4.2 3.3 3.l -4.6 2.4 3.3 u 
p.m. (3:30-7:00p.m.) 8.0 0.1 1.3 -S.7 1.8 7.7 -3.1 
' 

MotoriSts' Attitudes Concerning the HOV l.anes 

In both the Katy and North HOV Lane corridors, as utilization of the HOV lanes has 

increased with time, so has the acceptance of the facilities by freeway motorists (Table S-7); 
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T.weS-7. 
Metorim' AUitudes ew.-. die BOV i:..a., 1915-1990 

Meuare el Eft'ectiftllllll 19151 19162 4IUI?' 

s.n'idllllt N..IM!r el Velliclell 
lJdlbrilllc HOV I.Me? (n•4Sl) (n•742) (n•941) 

Yet 31' 31 3H 
No 90" 921' SS" 
Not IUtC 741 SS 941 

BOV 1-e Vellide V..._ 
(A.M. Peek Periocl)' 138 2S6 2,412 

Saflidmt Namher el,_ 
lJtiUiaa HOV lMe? (a•451) (a•741) (n•9SO) 

Yea 441 "" 3041 
No 1541 861' 5841 
Not IUl'e 1141 1041 12!) 

HOV 1..-e PenollS Mo.eel 
(A.M. Peak Periocl)' 2,456 3,156 7,76' 

II die HOV I.Me a Good 
Trusportatioll lmpro•-•? (n•441} {n•733) {n•'49) 

Yea 41 S 36" su; 
No 3541 431' 191' 
Not aure 241> 21 fi !SS 

Nortla Fn!eway 

Measure et Eft'ectiveness 1916' 

Suflicieat N111111Mlr of Vellides 
Uti1iziaa HOV Lane? (n•411) 

Yea 16S 
No S6S 
Not lllre JBS 

BOV LMe VelUcle Volulllles 
{A.M. Peek Period)" 393 

Suflicieat N111111Mlr of Penoas 
Udliziaa HOV Lalle? (n•422) 

Yet 2341 
No 511' 
NOl11m1 10" 

BOVLMe._Moffd 
(A.M.Peek Periocl)' 6,647 

II die BOV LMe a Good 
T~lapn....t? (••417) 

Yea 6241 
No 1041 
NotlUtC lH 

1 AMlltoriuJ ,,,,_ ft wnpool8 (Njlre corpooU WIY o1Jowe4). 
1 .i4111horluJ buu1, ~ w J+ carpools. 
, 2 + wlticlu' "" °"""1riz.alW. 

1990' 

(n•641) 
36fi 
<tOS 
24,; 

1,595 

(n=645) 
32S 
<t()f, 

281' 

l,Sll 

(••647) 
llS 
941 

lOli 

Katy Freeway 

1811981' 1988" 1989' 

(n•1420) (n•1052) (n•J 123) 
441' 311' 30" 
4241 SS" 53" 
14" 141' 1741 

2,154 2,032 2,186 

(••1416) (n•IOSl) (n•lll6) 
36" 241' 1641 
"641 SIS 5441 
lit> tHi 2H 

8,599 7,210 7,801 

(n•1423} (n•l045) (a=ltlO) 
6441 64'1 6641 
10" 2241 101' 
161. 14fi 1441 

Nortlawest Freeway 

1989' 1990' 

(n•H09) (n-727) 
llfi 37S 
SIS 451' 
lOS 18S 

l,"63 2,099 

(n•ll21} (ns730) 
19" 1941 
5741 471' 
2441 2441 

4,098 5,737 

(••1109) (n•73l) 
711' 7SS 
1341 1141 
1H 141i 

• J+ wlticlu, "° llllllioriZlllilln benwen 6:4S "·"'· w l:lS "·"'·· 2+ wlticlu, "°~Ill 1111 odler timu. 
s J+ wlticlu, "° olllhoriziUlon HlWlmt 6:45 "·"'· tll1ld 1:00 o.M., .2+ wltida, "° ~ ot 1111 odler dme1. 
• Sowce: m Rueotdi Rqort 484-1.2"""' m nov LaN wlticlt ~ ""'occvpancy cOfoll'ltl. 
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Freeway 

19891 
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61 S 
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SSS 
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211' 
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more than one-third of the motorists currently operating in the freeway mainlanes (non HOV 

lane users) feel there is sufficient vehicular utilization of these HOV lanes to justify the projects. 

Furthermore, 71 % of the Katy Freeway motorists and 81 % of the North Freeway motorists feel 

the HOV lanes in these corridors are good transportation improvements. These represent the 

highest percentages of favorable responses received to date regarding this issue. Thus, it 

appears that permitting carpools to utili7.e the Katy and North HOV lanes has had positive 

effects on both the actual and perceived utilization of these facilities. 

High percentages of motorists traveling the Northwest Freeway also look favorably on 

the HOV lane; 37% of those surveyed in 1990 felt there was sufficient vehicular utilization of 

the facility and 75 % stated the HOV lane is a good transportation improvement. In the Gulf 

Freeway corridor, although a smaller percentage (about one-fifth) of the freeway motorists feel 

there is sufficient utilization of the HOV lane to justify the project, 63 % nevertheless feel the 

facility is a good transportation improvement. (Note: Carpools have been permitted on the 

Northwest and Gulf HOV Lanes since these facilities opened in 1988.) 
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CHAPTER 1 
INTRODUCTION 

In an attempt to address a serious traffic congestion problem and provide improved 

mobility within the Houston metropolitan area, a variety of measures are currently being 

undertaken. One such measure is the implementation of an extensive system of high--occupancy 

vehicle (HOV) lanes in the medians of the existing freeway network. The system of HOV lanes 

being developed in Houston is a joint project between the Metropolitan Transit Authority of 

Harris County (METRO) and the Texas Department of Transportation (TxDOT). Approximately 

96 miles of HOV lanes will ultimately be constructed on six of the city's freeways. By the end 

of 1990,just over 46 miles of HOV lanes on four separate freeways were operational (Figure 1). 

These lanes are typically located in the median of the freeway, are approximately 20 feet wide, 

are one-lane reversible, and are separated from the mixed-flow traffic lanes by concrete median 

barriers. 

The intent of the Houston HOV lane system is to move more people through congested 

travel corridors in fewer vehicles. This is being accomplished by offering riders of 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. 

Fundamental to the success of Houston's HOV lane project is the types of vehicles being 

permitted to use the special lanes. Based on the highly successful operation of the 1-45 North 

Freeway contraflow lane in north Houston, only authorized buses and 8+ vanpools (truly hi&h­
occupancy vehicles) were initially envisioned to be eligible users of the HOV lane system. 

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

its use was also limited to authorized buses and 8+ vanpools. However, under this operating 

strategy, fewer than 150 vehicles per peak period traveled the HOV lane during its initial months 
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Figure 1. Statm of the Houston DOV Lane Dnelopment, October 1990 

2 



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

vehicular utilization, authorized 4+ carpools were allowed to begin using the lane on a test basis 

beginning April 1, 1985. Although permitting carpools represented a means of increasing the 

volume of vehicles operating on the HOV lane, a number of operational concerns were 

associated with such an action. For example: 

+ Permitting carpools might simply attract 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 HOV lane, thereby adversely affecting the level-of-service that is so essential 

to successful HOV lane operation; 

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

the HOV lane, the increase in the number of vehicles using the facility might not be 

great enough to change the perception that the lane is underutiliz.ed; 

+ Increased carpool volumes might result in an increase in vehicle breakdowns, thereby 

reducing the travel time reliability attribute of the HOV lane; and 

+ Other safety related concerns might develop. 

Because the Katy was the first of several HOV facilities being implemented in Houston, 

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

to evaluate the impacts associated with allowing carpools to use the HOV lane. As part of this 

evaluation, major data collection efforts have be.en undertaken on several occasions. The first 

data collection effort was conducted in March 1985 before carpools were allowed to use the 

HOV lane. Data were also collected on five separate occasions after the introduction of carpools 

onto the HOV lane. Included in each data collection effort were both traffic operations data 

collection activities designed to measure the impacts of carpool usage on HOV lane/freeway 

3 



operations and survey data collection efforts designed to assess public attitudes concerning the 

HOV lane. 

In addition to the carpool traffic operations data collection and survey efforts being 

performed periodically on the Katy HOV Lane, surveys in the North, Northwest, and Gulf HOV 

Lane corridors were also undertaken. These surveys were designed to complement other 

research efforts by collecting pertinent information on HOV Jane user and nonuser 

characteristics, travd patterns and attitudes toward the HOV lanes. 

In the North Freeway corridor, the North HOV Lane replaced the North Freeway 

contraflow lane in November 1984. As was the case on the Katy, when the North HOV Lane 

opened, its usage was restricted to authorized buses and 8 + vanpools (these were also the same 

operating restrictions as were present during the operation of the contraflow lane). Due to 

freeway and additional HOV Jane construction within the corridor, however, carpools were not 

allowed on the North HOV Lane until June 1990. 

Following three years of successful operation of the Katy HOV Lane with carpools, 

METRO and TxDOT agreed to permit carpools on the Gulf and Northwest HOV Lanes when 

they became operational in May 1988 and August 1988, respectively. 

A number of TI1 research reports have addressed carpool utilization of the Katy HOV 

Lane and characteristics of HOV Jane users and nonusers U-.11). 1bis report is the fourteenth 

and final research report prepared as part of this study. 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 HOV Lane and Katy Freeway, 66 months (5 .5 years) after carpools were 

first allowed onto the lane. This report also contains summaries of survey data collected in the 

Katy, North, Northwest and Gulf HOV Lane corridors. This study addresses the period from 

October 29, 1984 through October 19, 1990. No attempt is made in this report to include all 
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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 Katy HOV Lane. 

Ocaniption or thi~ ReJ)Ol1 

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

HOV Lane. Chapter 3 delineates the criteria used in evaluating the •success• of the HOV lane 

carpool experiment and addresses each criterion individually. Methodologies used for the 

surveys of HOV lane users and nonusers in the Katy, North, Northwest and Gulf Freeway 

corridors are outlined in Chapter 4; results of the various surveys are summarized in Chapters 

5 through 7. Study conclusions are presented in Chapter 8. 
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CHAPTER2 
KATY HOV LANE UTILIZATION 

The Katy HOV Lane began initial operation on October 29, 1984. Since that date, the 

lane has experienced a number of modifications in its geometrics and operations. Significant 

modifications include those which have affected the HOV lane length, the types of vehicles 

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

of the HOV lane. 

BaclQ:round on the Katy HOV Lane Carpool Utilization 

Only authorized buses and 8+ passenger vanpools were allowed to use the Katy HOV 

Lane during the first 5 months of operation (October 1984 through March 1985). In order to 

become authorized, vehicles had to have: 

+ Certified drivers; 

+ Valid Texas vehicle inspection stickers no more than six months old; 

+ The minimum state insurance coverage; 

+ Passed a visual inspection of the vehicle by METRO; and 

+ Driver(s) with some familiarity with the HOV lane geometrics before actually driving 

in the lane. 

Once these requirements were satisfied, the vehicles were issued authorization decals to 

be displayed on the front and rear windshields. Only vehicles which displayed the special 

authorization permits were permitted access to the HOV lane by METRO transit police. 
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OJlfS1ldoul .... u.pla 

10tl9/14 HOV lane opened from Polt 
OU: t.o GulDor (4. 7 mile&) 

4/1/IS Same 

512115 HOV lane n.teacled from 
Geaaotcr t.o WNt Belt (total 
&ea,lh- 6.4 mile•) 

7129115 Same 

11/41851 Same 

8111186 Same 

6/29117 HOV lane extended from Well 
Belt to SH 6 (total lell,lth - 11.5 
milea) 

7125188 Same 

10/17188 Same 

10/1/89 Same 

119/90 HOV lane ell.'lended from Poat 
OU: lO Walhinaton (total 
&ea,lh - 11.33 miles) 

5123!90 Same 

Tlllllel. 
JUity DOV 1-e MilatGM Data 

(October 1'84 - OdioNI' 1990) 

Veliiclm _. ()cmpulcy 
......, .. u.aovi...e 

Aulhorize4 bulol IDd • + 'nllpOOla 

Aulhorized bulol, 'nllpOOla IDd 4+ 

carpoob; 4+ b ~--

Same 

Aulhorized bulol, 'nllpOOla IDd 4 + 
carpool•; 4+ fbc authorizalioa IDd 3 + 
foruee 

Authorized buae1, vaapooll IDd 3 + 
carpoolt; 3 + fbc authoriulioD and 111e 

All 2+ vehicles; DO aulhorization 
nquiremellla 

Same 

Same 

All 3 + vehicles, no audaorization 
between 6:45 a.m. and 8:15 a.m. 
weokdaya; 2+ vehiclea all odler 
open.cm, houn 

Same 

Same 

All 3 + vebielea, ao autborization 
betw- 6:45 a.m. IDd 1:00 a.m. 
Wfleblaya; 2+ vehicles al odler 
operMillt boun 

I Oj/feial 4'Jll Of j + llllllMrlz,olion; tlClllill j + ~ Hf"" in 9/IS. 
Acceu loctlliolu: l'o6t O.rrt -~"""" ("""1 Jr- 10/29/U to JlfT#lfl). 

Gt:#Mr -~ Mlp """" ("""1 jtatn 10/29/U to JlfT#lfl). 
Wat lWI - tenninaJ llip """P (Nldftatn S/2/IS to 6129187). 
"""1icb Ptri-oltll-Ritk - •levould T """P (llHdftatn 6129187 to preunt}. 
SH 6 • tenninaJ llip rwnp (ue4jtatn 6129187 to prnettl). 
1Va61tm11Dn - tenninaJ 11ip nil1lf/1(111edfrom119/90 IO praatl). 
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Oper• .... Boun 

M-F: 5:45 a.m. - 9:30 a.m. illllbouod; 
3:30 p.m. - 7:00 p.m. oudK:luDd 

•" 

Same 

Same 
<• 

Same 

Same 

M-F: 5:45 a.m. - lt:OOa.m. inbound; 
1:00 p.m. - 7:00 p.m. outbound 

M-F: 5:45 a.m. - ll:OOa.m. inbound; 
1:00 p.m. - 8:00 p.m. outbound 

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

Same 

Same 



Although this operating strategy offered the potential to move large numbers of persons, 

it did not result in moving large numbers of vehicles, and the public developed the perception 

that the HOV lane was underutiliz.ed. In an effort to address this perception problem, METRO 

and TxDOT agreed to permit carpools to use the HOV lane 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 previously for vanpools. 

If an authorized carpool had fewer than four persons on any given day due to a carpool 

member's work schedule, travel, illness or vacation, it was not permitted onto the HOV lane that 

day. This carpool definition was structured to ensure maximum passenger occupancy of vehicles 

traveling on the lane. Another factor contributing to the 4 + occupancy requirement was a 

concern that a 3 + designation could possible generate a sufficient vehicular volume to exceed 

the capacity of the HOV lane, creating unacceptable operating conditions. 

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

carpools became authorized to use the facility. However, of these 30, an average of only 5 

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

observed using the HOV lane 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 HOV lane; four or more registered passengers 

were still required to obtain authorization, however. Less than a month after the carpool 

occupancy requirement requirements were reduced, only nine more carpool trips were being 

made on the HOV lane 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 

auth~rized by METRO and permitted on the HOV lane. 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 
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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 HOV lane during the a.m. peak hour (7:00 

a.m. - 8:00 a.m.) increased to levels exceeding 1,500 vehicles per hour, normally assumed to 

be 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 ofter 8:15 a.m. and during the entire p.m. operating period. On May 23, 1990, the morning 

3+ occupancy requirement was modified to include the hours between 6:45 a.m. and 8:00 a.m. 

Trends in Katy HOV Lane Utilization 

Trends in average peak-period utili2:ation of the Katy HOV Lane are illustrated in Figures 

2 through 5. In October 1990, on a daily basis (approximately two years after the a.m. 3+ 

carpool restriction was implemented): 

+ Buses accounted for 3% of the vehicles using the HOV lane and moved 32% of the 

people (buses had moved 26% of the people in October 1988 just before the 3+ 

restriction was implemented); 

+ Vanpools represented 1 % of the vehicles on the HOV lane and carried 3% of the 

people (unchanged from October 1988); and 

+ Carpools comprised 96% of the total HOV lane vehicles and moved 65% of the 

people (down from 71%inOctober1988). 
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Thus, carpools be.came (and have continued to remain) the dominant mode of HOV lane person 

movement since unauthorized 2 + vehicles were allowed to use the facility. 

Data pertaining to daily HOV lane utilization by mode are summarized in Table 2. Since 

carpools were introduced to the HOV lane, bus passenger volumes have increased by 129% and 

vanpool passenger volumes have decreased by 52 % . 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 HOV 

lane carpoolers. 

T.ble2. 
Trmds iD Daily Utilizatioll of die Katy HOV Lue 

Volume 
HOVI.Me 
Velaide Type 

11/841 31851 4186' 10187' 101885 

Bases 
Vehicles 78 100 160 156 166 
Pulelliel'I 2,360 3,450 4,302 4,685 4,830 

Vapools 
Vehicle• 160 170 140 112 79 
Pauelli'en 1,304 1,596 1,180 942 623 

Carpools 
Vehicle& 0 0 204 5,466 6,227 
Pauelli'Cn 0 0 706 11,716 13,042 

Total 
Vehicle& 238 270 504 5,734 6,472 
PulellilR 4,164 5,046 6,188 17,343 18,495 

1 Fini fall wiondl of HOV lane open:uion. 
2 MONJI before catpOOls Wl!IY allowe4 onio llw HOV lane. 
t Da/4.from J2-ffUlfllh nalMalJon IYport (/71 ll.eutur:h Report 484-J). 
4 Da1ajrom 30-montlt ~report (171 ltuean:h Report 484-7). 
J Data.from 42-ffUlfllh nalMallon repon (171ltuetur:hReport4/U-11). 
'DOllljrom S4-fnonlli ~ rwpon (171 R.euan:h Report 4/U-13). 
Source: Taa.s TnltMponadon llUllMe COWllS. 

10189'5 

171 
5,505 

82 
653 

5,519 
12,393 

5,832 
18,551 

PercaatClaaqe 

3185 to 10/89to 
10/90 10/90 10!90 

142 +142" +42" 
7,885 +129" +43" 

99 -42" +21S 
764 -s2,; +17S 

7,744 - +39S 
16,300 - +32S 

8,085 +2194,; +39S 
24,949 +3941> +34• 

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 HOV lane (1984) with 

conditions in the corridor during 1987, 1988, 1989, 1990 and 1991. As noted in this table, the 
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HOV lane has been successful in increasing the total person throughput and average vehicle 

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

T.a.le3. 
C-puisee of Trani Ceeditiow ii die XMy 1'newnl,J Cenidor Wore w1 Aft« HOV Lw laplr ...... , 

A.M. ,_ r.w, ,_ Dindioll 

•Repl 1 u.allfi..e v111ue• 
Type of Data 

Ull' ·~ 1988' 1989' 

HOVI..wDaaa 
Pcnon Movement 

Peek Hour - 4,252 4,569 3,316 
Peek Period - 1,369 9,341 7,523 
Total Daily - 16,737 19,078 18,352 

Vehicle Volumes 
Peek Hour - 1,364 1,531 950 
Peek Period - 2,719 3,146 2,155 

AccideOl Rat.e (AccidenWMVM) - 0.96 1.06 1.12 
Vehicle Breakdownl (VMT/Breakdown) - 29,000 37,570 34,253 
VIOiation Rate - IS 1S 14~ 

Freegy Data 
Peek-Period Freeway Vehicle Volume 12,750 14,222 14,839 17,660 
Peek-Period Freeway Penon Volume 15,655 15,073 lS,761 19,280 
Peat-Period Freeway Vehicle Occupancy 1.23 1.06 1.06 1.11 
Peek-Period Operatina Speed in mph 

(We11. Belt to Wirt) 27 27 22 32 
Accident Rate (AccidenWMVM) 1.34 1.34 1.22 1.34 

~Ebi!!d [reewav aad HQV Lw Data 
Pcnon Movement 

Peek Hour 5,100 9,113 1,566 9,446 
Peek Period 15,655 23,442 25,102 26,803 

Peek-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 Peat-Period Vehicle Volume 12,7SO 16,941 17,98S 19,815 

Tramit Data 
Vehicles Parked in Park-and-Ride Lota S7S 1,250 1,530 1,873 
Peek-Period Bua Tripi 32 90 12 84 
Peak-Period Bua l'uMDaen 900 2,400 2,SBS 2,645 

1 Rlpru11118 typical pre-HOV lllM con4hlorv. 
2 Rlpruenll typical HOV lllM con4hlons during 2+ Clll'pOOl opmaion. 
'Rlprumzs typical HOV lllM con4hlons prior to "'°""111 H Clll'pOOl ratncdon ~ 1988). 
' Rlpru11118 typical HOV lllM con4hlons opprmbnalely ane year q/Ur "'°""111 1 + Clll'pOOl mtriclion. 
' Rlpruenll typical HOV lllM con4hlons approximately ,_ y.an ~"'°"""I 1 + Clll'pOOl rulricdon. 

19'0' 

4,406 
11,445 
21,960 

1,034 
3,316 

1.37 
35,424 
19~ 

16,869 
18,129 

I.OS 

35 
1.28 

10,175 
29,S74 

l.S6 
1.46 

3,376 
20,255 

2,073 
124 

4,057 

Nole: The a.111. peak hour aU'Nls from 7:()() O.lft. "' I:{)() a.m.; IM a.lft. peal: period aU'Nls from 6:00 O.lft. Ill 9:30 a.m. 
MVJI • Mtllion Vehkle Mila 
VllT • Vehicle Mila Trawld 

Sotuce: Taos Tl'OMponllllon lruliwle 4llltl collection. 
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Trends in Carpool Utiliption of the 

Katy HOV Lane and Selected Other HOV Projects 

Trends in peak hour and peak period carpool utilization of the Katy HOV Lane are shown 

in Figures 6 and 7. As shown in these figures, carpool utilization of the Katy HOV Lane was 

extremely low between April 1985 and August 1986. However, once the carpool definition was 

modified to include all 2 + vehicles with no authorization, utilization skyrocketed. As to be 

expected, a.m. carpool utilization of the HOV Jane 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 also declined somewhat when the 3+ occupancy 

requirement went into effect. This would suggest that some commuters (formerly traveling in 

2-person carpools) were no longer carpooling since they could not use the HOV lane in both the 

morning and the afternoon. Other carpools appear to be using the HOV lane 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 HOV 

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

and between 50% and 70% of the total HOV lane person volume. 

Katy HOV Lane, Houston 
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Peak-Hour Carpool Volumes 

A.M. peak-hour carpool volumes for selected freeway HOV lanes in the United States 

are presented in Table 4. Typically, the highest utiliz.ation of an HOV facility will occur during 

the a.m. peak hour. Such is not the case on the Katy HOV Lane, however, due to the a.m. 3+ 

occupancy restriction. Therefore, for comparative purposes, p.m. peak-hour carpool volumes 

on the Katy HOV Lane are also included in Table 4. As to be expected, the p.m. peak-hour 

carpool vehicle volume is 42 9' higher than the a.m. peak-hour volume. The Katy HOV Lane, 

at approximately 1,300 carpools during the p.m. peak hour, is presently one of the better used 

single-lane facilities. 

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 TTI Research 

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

HOV Lane. 

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

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

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

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

analyses of the impacts of this change are presented in TTI Research Reports 1146-1 and 

1146-2. 

Increase in Ca1poolin1 Due to HOV Lane Implementation 

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

volume of carpools in the freeway corridor. Following the introduction of 2 + carpools, this has 

also occurred in the Katy Freeway corridor. 
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Tallle4. 
A.M. Pellk-Bour HOV 1.-e Carpool Ridenliip ud Vtlaide Valumes for Selll:tecl U.S. HOV F.::ilities 

A.M. Pe11k Bour Carpools 

Nlml>er Carpool Al a 1' ol Tobll 
HOV F.cility ., ..... DeFei«m VIWdm' BOVVIWdm 

F.dmiTe F.::ilities, 
Fneway ltipt-of-Way 

Houlk>n.TX 
Katy (l·lOW) • a.m. 1 2+13+2 195• 94f; 

Katy (l·lOW) • p.m. 1 2+ 1,2731 9Sti 
North (l-4SN) I 2+ 165 92f; 
Nort.bwnt (US 290) J 2+ 1,127 98S 
Gulf (l-45S) 1 2+ 713 97S 

Loa Angeles, CA 
San Bernardino Freeway 1 3+ 1,374 9SS 

Minneaeolis, MN 
1-394 1 2+ 430 97S 

Pituburxh. PA 
1-279 2 3+ 147 92!5 

San Diego. CA 
1-lS 2 2+ 1,259 99$ 

Washington, D.C. 
1-395 2 3+ 2,314 93$ 
1-66 2 3+ 618 98f; 

CCllllCUl'n!lld Flow 
Facililies 

Id.?! &11elea/Q!!m Co 11 kA 
R.l. 55 Commuter Lane 1 2+ l,29S 99~ 

l-405 Commuter Lane 1 1+ 1,625 99$ 
Rt. 91 Commuter Lane 1 2+ 1,194 100$ 

Mjamj. FL 
l-95 l 2+ 1,300 99$ 

l!n Fra!!£i501 CA 
us 101 I 2+ 678 92S 

Seattle. WA 
1-90 I 3+ 127 79fi 
SR S20 l 3+ 210 79$ 
1-S I l+/3+• 466 llti 
1-405 l 2+ 193 991> 

W!!lh J2.C.!t!2!!llsm B 
I-95 1 3+ 1,241 971. 

1 /nc""4u autos in HOV~ in violation of HOV occupancy requimnmu. 
i J+ ~m 6:45 a.m. and 8.-00 a.m. weekday1; 2+ darin1 oil Oiiier operatin1 hours. 
' October 1990 data. 
4 Di,Jfermt 1epm11ofIlle1-S HOV Lane 1urw different occupancy requimnmts. 

...... 

2,242• 
2,724' 
1,159 
2,334 
1,537 

4,352 

942 

498 

2,818 

9,483 
2,278 

2,687 
3,705 
3,112 

2,460 

1,490 

229 
498 

1,105 
435 

S,336 

Al a 1' ef Toe.I 
BOVr....Trips 

··-"'· 

SJ ti 
51" 
421. 
74S 
67S 

61 ti 

67fi 

SIS 

8H 

63$ 
85$ 

98% 
97f; 

100$ 

86$ 

43fi 

15$ 
14ti 
30S 
96ti 

81 f, 

Source: 111 data colleclion, 111 Rnearch Report 92S·l, •A Description of Ri11t-Occupancy Vehicle Fadlllies in North America.• 
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Extensive carpool data have been collected in the Katy corridor since 1983. Some of 

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

allowed onto the HOV lane, the increase in carpooling has been substantial. 

As shown in below, two years after implementation of the 3 + occupancy restriction 

during a portion of the morning peak period, carpooling in the Katy Freeway corridor in the 

a.m. peak period has increased 115% since the inception of the HOV lane. 

Tllllle5. 
F.amaated lllcnate ia Carpool Volumes Due te Ia,._mtatioll ot KM,. DOV I.Me 

CarpoolVelmae Carpool Vollae 
Katy Freeway Corridor (1913-1990) Before HOV Lue After HOV Lue' Percent CJaaap 

A.M. Peak Period (6:00-9:30a.m.) 1,570 3,3761 +115~ 

1 Fneway plus HOV lane carpool volume. 
1 J+ vehicles between 6:45 a.m and 8:00 a.m.; 2+ vehicles dwing all orher operating houn. 

Surveys were conducted in March 1987, October 1987, November 1988, October 1989 

and October 1990 to determine the origin of carpools using the HOV lane. These analyses are 

summarized in Figure 12. The survey data suggest that relatively few carpools now using the 

HOV lane were existing carpools that diverted to the HOV lane from parallel routes. Even 

fewer carpoolers were formerly bus riders or vanpoolers on the HOV lane. In fact, it appears 

that perhaps as many as 62 % of the carpools currently using the HOV lane are "new" carpools 

formed largely due to the implementation of the HOV lane ("new" carpools being represented 

by the sum of previous mode being either "drove alone" or "did not make trip prior to 

carpooling on the HOV lane"). 
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CHAPTER3 
CRITERIA FOR EVALUATING THE SUCCESS 
OF THE HOV LANE CARPOOL EXPERIMENT 

Carpool ut:ili7.ation of the Katy HOV Lane was initiated as an experiment which would 

be evaluated periodically to determine whether or not the project was being successful. Prior 

to allowing carpools on the HOV lane, METRO and TxDOT identified the general criteria that 

would be used to evaluate the success of the carpool experiment. Those criteria, as developed 

and presented in TTI 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 to quantify the criteria shown in Table 6. The criteria, and the relative performance 

of the Katy HOV Lane carpool experiment with regard to the criteria, are addressed individually 

in subsequent sections of this chapter. Included in this presentation are relevant data from: 

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

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

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

lane 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.); 

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

one year after the a.m. 3+ carpool passenger requirement went into effect); and 

• The 66-month "after carpools" evaluation conducted in October 1990 (approximately 

two years after the a.m. 3+ carpool passenger requirement went into effect). 
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Tllllle 6. 
Criteria for~ die S.:C.. oldie Katy HOV 1.uoe Carpool Experimalt 

lWadTe 
l'Nposed Eflllmlioa FKtor w...-. ........ pid 

1. Ow!,p in penoo movement on die ICaty HOV 1S" Rirhly &rsspfpl; Tol&l HOV lane penoa movomool 

l..ane directly auribulable to Clll'pOC>lina. incnuca by at lout 20" due to caipooliDg. 

&rslllfW; Pcnoa movemiem iDcl'CUOI by betweens" 
Ind 20". 
Uwpccmfpl; Pel'IOD ~ remaim eaoa&ially 
uacbqod (O" to s" incroue). 

Rirhly u-.cc.srat; ..,_ movomeat decreuea. 

1. NOlll.l.Mt per:ceplioo of Katy HOV l..ane 30" Wllhly Serr"'r'j At lout 70S of DOllWl!ln rcapoad dutt 
utilization. HOV lane ia 111f6ciendy udla.ed. 

Spccesslul: Between so" Ind 70$ of DOllURrl respond 
that HOV lane ii auf6ciendy udla.ed. 

U!succmfgl; Bctwom so" and 70" of DC>Dllllm respond 
that HOV lane ia not auf6ciootly udla.ed. 

f!'aghly Ugpccessful: More dutn 70S of DOllUlera 
respond that HOV lane ii not 1Uf6cieotly udla.ed. 

3. Change in average tnvel time oo the ICaty HOV 20S Highly Suqesdul; No change. 
J..ane. 

Svrar''* Avenge tnvel lpecd decreun by oo more 
dutn3 mph. 

Ugspcgpfgl; Avenge travel lpecd decreaaea by between 
3 mph Ind 6 mph. 

llilbb: Umuccessful; Av111a,e travel lpecd decreue1 by 
IDORI than 6 mph. 

4. Ow!,p in penon delay to mixed-flaw traffic. IS" HirhJy SpcgpfpJ; No change or a decreue in total 
delay. 

Saccm!Jd; Delay increuo1 by Jeu dutn S$. 

Uaspcemfpl: Delay incrcua by S$ to lOS 

Highly l1asucctllful; Delay increue1bymoredutn10". 

s. lllcreue in frequency of breakdowm on die ICaty SS llid!b: Saccessftli None. 
HOV l..ane. 

Sgqnsfgl; lnctllWI by Jeu dutn s". 

Uwpcgpfvl: IDctllWI by bt:tweca SS and lS S. 

IJichty Uuuccesslul; lncw by more dwl 1S S. 

6. lllcreue in authorization and enforcement COit.i. SS Valuel devoloped by METRO. Authoriution bu bun 
tlimiDated. 

Nore: In lhU fable, ltemS I, 1 flltd 4 Indirectly ""4rul change In IOlll1 corridor delay; Item S indirectly ""4rule1 trip n/iability. 
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Chanft in Person Movement on the Katy HOV Lane 

One of the main reasons for permitting carpools to use the Katy HOV Lane 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 HOV lane. 

Cu:pool Component 

The number and percent of persons moved on the HOV lane, by vehicle type, are 

presented in Table 7. As this table indicates, approximately 9,717 persons were moved on the 

HOV lane during the a.m. peak period in October 1990 (as compared to 3,196 persons being 

moved in April 1986); approximately 10, 722 persons were moved during the p.m. peak period 

in October 1990 (as compared to 2,992 persons being moved in April 1986 during the same time 

period). Table 7 further shows that not only has the total person movement increased 

substantially over time, but the carpool component of total person movement has increased 

significantly over time (particularly since 2+ unauthorized carpools were allowed onto the HOV 

lane). As might be expected, the percentage of persons moved in HOV lane carpools in the 

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

At first glance, these data appear to indicate that, as of October 1990, allowing carpools 

onto the HOV lane has effectively increased person movement by 124% in the a.m. peak period 

and by 149% 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 the HOV lane -prior to carpooling. In fact, approximately 9% of the current carpoolers were attracted from 

other HOV lane modes (Table 8); these trips do not represent a net increase in person movement 

due to carpooling. Therefore, in October 1990, carpooling actually increased a.m. peak period 

person movement by about 112%, and p.m. peak period person movement by 120%. The 

average increase in person movement on the HOV lane is assumed to be approximately 116% 

for both the a.m. and p.m. 
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Table7. 
Person MoTemeat OD die Katy HOV Lane 

Bus Vllllpool Carpool 

Tmae Period Volume Percem Volume Percem Volume Perceat Tetal 

A.Ms Eastbouml 

Peak Hour • 
April 1986 980 61 'l\i 377 13'l\i 261 16'l\i 1,618 
April 1987 1,025 27" 256 7'l\i l,531 66'l\i 3,812 
October 1987 1,200 2H 195 .f'l\i 2,965 68'l\i .f,360 
October 1988 1,215 32'l\i 2-40 H l,375 62'1 3,830 
October 1989 1,3.fO 3H 163 S'l\i 1,965 57'l\i 3,.f68 
October 1990 2,115 .f9'l\i 220 5'l\i 2,022 .f6'l\i .f,357 

Peak Period 
April 1986 l,270 7l'l\i 548 17'lli 378 12'lli 3,196 
April 1987 2,300 30% 534 1'l\i 4,960 63'l\i 7,794 
October 1987 2,.fOS 27'l\i 400 S'l\i 5,956 6H 8,761 
October J 988 2,S.fO 29% 298 3'l\i 5,961 6H 8,799 
October 1989 2,820 36% 285 3'l\i 4,808 61% 7,913 
October 1990 3,985 41 'l\i 362 4'l\i S,370 S5'l\i 9,717 

l.M. W!l§!bm.md 

Peak Hour 
April 1986 670 56% 366 30'l\i 166 14$ 1,202 
April 1987 1,065 35% 212 7'l\i 1,804 S8'l\i 3,081 
October 1987 1,175 34% 185 S'l\i 2,083 61 'l\i 3,.f43 
October 1988 1,195 31 'l\i 92 3'l\i 2,543 66% 3,830 
October 1989 1,430 35% 11 2'lli 2,613 63% 4,124 
October 1990 2,065 43% 69 l 'lli 2,656 S6'l\i 4,790 

Peak Period 
April 1986 2,032 68'l\i 632 21 'l\i 328 11 'lli 2,992 
April 1987 1,895 29'l\i 596 9% 4,113 62% 6,604 
October 1987 2,175 29% 521 7'l\i 4,925 64% 7,621 
October 1988 2,180 26% 325 4% S,921 70% 8,426 
October 1989 2,685 30% 368 4% 6,025 66% 9,078 
October 1990 3,900 36% .f02 4'l\i 6,420 60% 10,722 

Noles: April 1986 - '114horiud 3+ carpools -n tlllo-d 10 uu lhe HOV 14M. 
April 1987, October 1987llNlOc10ber1988 - 2+ carpools with no '114horl%1llion _,....allowed on lhe HOV /4ne. 
Oc10ber 1989- HOV l4M re1trit:ted to J+ carpools (no '114horization) bttrween 6:4S a.111. llNl B:lS a.m., 2+ carpools (no 
'114hori%1llion) allowed IJt a.U olher limu. 
Oc10bttr 1990- HOV "1M rutricred 10 3+ carpools (no '114horlzation) btttween 6:4S a.m. llNl 8:00 a.111., 2+ carpools (no 

tllllhoriZlllion) allowed "' aU other times. 
Peak. Periods - 6:00 a.111. 10 9:30 a.111 llNl 3:30 p.111. 10 7:00 p.m.; Peak. HOIU' - peak. #tour for w!hlcle volwnu. 

TableS. 
Prior Use of die Ealy HOV Lane by Carpoolen 

Did You Use die Carpool Sarvey Date 
HOV Lane &lore 
Carpootiug 10185 4/86 4181 10/87 11188 10189 10/90 

Yes, Bus 3'l\i 7% 7% H 6% 8% 8% 
Yes, Van 2% 7% 2% l 'l\i 1 'l\i 2'l\i l 'lli 
No 95% 86% 91'l\i 91 % 93% 90'l\i 91 % 
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Conclusion Pert.ajnina to First Evaluation Criterion 

The increase in HOV lane person movement resulting from carpool utilization is the first 

criterion established for evaluating the success of the Katy HOV Lane carpool experiment (Table 

6). Table 9 summarizes the application of the data to this criterion. As of October 1990, in 

terms of this evaluation criterion, the carpool experiment is judged to be •highly successful.• 

TMlet. 
HOV Lw Penoa Mo.....C lllpldl etC.,uf 1, 

Critericm for A• r • I Clle S.C.. ti Clle Kai)' HOV Lw C.,... Esperillat 

A.M. Peak Period Feimated "' RMiltaof 
Carpool PenGll lacreue ia HOV Lw Criterioil 

J>ateofETtlluatiola Volume 
Penoa Mo·-- (See Table 6) 

4/86 378 10" •Succeufu1• 
4187 4,960 135" "Hiahly Succcufbl" 
10187 5,956 ISO" "Jliahly Succcuful" 
10/88 5,961 llO" "Jliahly S1K1ceuful" 
10/89 4,808 135" "Highly SIKlceuful" 
10/90 5,310 111" "HighJy Succcufbl • 

Perception of HOV Lane Utiliution 

One of the primary reasons for allowing carpools on the Katy HOV Lane was to make 

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

increased the volume of vehicles using the HOV lane. In fact, the number of vehicles using the 

HOV lane during the a.m. peak period has risen from 138 in March 1985 to 2,635 by October 

1990. The effect of this increased volume of vehicles on the perception of HOV lane utilization 

has··been noticeable; it is evident that a relationship does exist between vehicular utilization of 

the HOV lane and the perception that the lane is sufficiently utilized. 

The perceptions of HOV lane utilization are based on TI'I surveys of both HOV lane 

users and nonusers. These surveys were performed in March 1985, April 1986, October 1987, 

November 1988, October 1989 and October 1990. 
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As to be expected, there is a significant difference in the perception of HOV lane 

utilization between the HOV lane users and nonusers. As noted in Table 10, the majority of the 

HOV lane users (75% of the carpoolers/vanpoolers and 87% of the transit users) surveyed in 

October 1990 felt the facility is sufficiently utilized. 

TaWe18. 
Perceplioll of~ HOV LMe Utiludo9 by HOV LMe Ulen 

la HOV LMe Sllf6cieady 
31851 41862 4/l'P Udlized? 

HOV Lime Tnasit Usen 
Yea 49" 66'1 -
No 33" 14'1 -
Not 111rc 18S 20" -

HOV Lue Vupoolen 
Yea 30% 41% -
No 51" 34" -
Not llW'C 19S 25S -

HOV Lue Carpoolen 
Yea - 4.SS 82• 
No - 32% Hi 
Not aure - 23% Hi 

HOV Lue A.M. Peak 
Period Vehicle Volume' 138 256 2,412 

1 .4udwrl~d buses and vanpools (before carpools wen!' allowed). 
2 .4Ulhorlwl buses, wmpools and 3+ ctup00ls. 
1 2 + vehicles, no authoriZJ;llion. 

s.ne,. D8&e 

10117' 11/Br 

77S 71S 
7S H 

16" 2H 

- 47S 

- 27" 
- 26S 

- 43% 
- 43% 
- 14% 

2,8S4 2,032 

18189' 

ass 
SS 

IOS 

74S 
13" 
13S 

77% 
14S 9• 

2,186 

'J+ Vflhicles, no authorlZJ;llion bei-e116:4S a.m. and 8:1S a.m.: 2+ Vflhicles, no authorlZJ;llion al all other limes. 
1 3+ whicles, no authoriZJ;llion between 6:45 a.m. and 8:{)() a.m.; 2+ vehicles,"° authorizadon at all other limes. 
' lncllldu responses from HOV laM wmpoolers. 
1 Vehicle volwnes pn!'Smt on HOV laM d#ring mondr.r nuwys were petformed. 

18198' 

871. 
4'1 
9S 

-
-
-

15%' 
1ss• 
10•• 

2,63.S 

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

(persons who may not perceive they are directly benefitting from the HOV lane) did not agree; 

45 % of the freeway motorists surveyed in October 1990 felt the HOV lane was not sufficiently 

utilized (Table 11). Nevertheless, as HOV volumes have increased, so has the acceptance of 

the lane by freeway motorists; 71 % of the freeway motorists now feel the HOV lane is a good 

transportation improvement (Table 11). (Note: This is the highest percentage of favorable 

responses received to date regarding this issue.) 
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Table 11. 
Perception of Katy HOV Lue ~ by Motorins ill the Geaenl Freeway Laities (Noa HOV Lue Users) 

Measure of Efl'ecti'fe&IE!U 3185' 

Is HOV Lane Sufficiently Utilbed? 
Yea 31. 
No 90,; 
Not sure 71' 

Is HOV Lue a Good Transportation 
lmpnm!lllent? 

Yea 411. 
No 3SS 
Not sure 24S 

HOV Lue A.M. Peak Period Vehicle Volume' 138 

1 Autlwriud buses and vanpools (before carpools were allowed}. 
i Autlwriud buses, vanpools and 3+ carpools. 
'2+ vehicles, no aullwri:tUion. 

418@ 

31. 
91,; 
SS 

36% 
431' 
21S 

256 

Surrey Date 

4187' 10187' 11188' 

361. 441. 311. 
SS!. 421. SS!. 
9,; 141' 141. 

56" 63S 64S 
29S 201' 22S 
lSS 17S 141' 

2,412 2,8S4 2,032 

• 3+ vehicles, no autlwri:tllion between 6:45 a.m. and 8:15 a.m.; 2+ vehicles, no autlwri:tllion at all other times. 
s 3+ vehicles, no autlwri:tllion between 6:45 a.m. and 8:00 a.m.; 2+ vehicles, no autlwri:tllion az all other times. 
6 Vehicle volumes presenl on HOV lane during months surveys were pelfomud. 

Conclusion Pertainin& to Second Evaluation Criterion 

10189' 

301' 
S3S 
17S 

66S 
20% 
14S 

2,186 

10190' 

371. 
4SS 
181. 

71S 
16% 
131> 

2,635 

In evaluating the success the Katy HOV Lane carpool experiment, the nonuser perception 

of HOV lane utilization was the single most important criterion (Table 6). Table 12 summarizes 

the application of the nonuser perception findings to this criterion. As of October 1990, in terms 

of perceived HOV lane utilization, the experiment is judged to be "unsuccessful." 

Table 12. 
Percepdoa of Katy HOV Lue Utilization, 

Criterioa for As.teuiDc the Succ• of the Katy DOV Lue Carpool Experiment 

A.M. Peak Period 'I of Motorins ill Geaeral 
Date of HOV Lane hi-pose Lanes Who Feel HOV Ratiua of Criterioa 

Evaluation Vebide Volume Lane is Suf'lic:ieotly Ulilizecl I (See Table 6) 

4186 256 6S •ffiJhly UDIR.Klceuful• 
4187 2,412 40S "UllllUCceuful • 
10/87 2,854 SI fl •1ucceuful" 
10/88 2,922 SI,;: "Succeuful" 
10/89 2,186 38% "Umucce11ful" 
10/90 2,63S 461> "Umucceuful" 

' This represe'lllS w sum of those nsponding w HOV lane is mj/iciently utiliud plus OM-Mi/ of 
those stating they wen •not sure. • See Table 11 for data bnakdown. 

1 For this tntalumion, the October 1987 survey responses were auumed to represent October 1988 
conditions (befon w a.m. 3 + carpool operating restriction wen.r into effec1). 
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Chanu In Avera&e Tmvel Thne on the HOV L@ne 

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

on the HOV lane, a number of concerns were associated with such an action. For example, 

permitting carpools might result in vehicle volumes that excee.d the capacity of the HOV lane, 

thereby adversely affecting operating speeds on the facility. Any decrease in HOV lane·~ 

would reduce both the HOV lane travel time savings and the trip time reliability. This, in ,tum, 

would reduce the attractiveness of the HOV lane. 

HOV Lane Averaee Travel Speeds 

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

HOV Lane. Bus speeds were then used to estimate the HOV lane 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 speed of all buses using the HOV 

lane when no carpools were allowed is compared to the same average travel speeds in 1986, 

1987, 1988, 1989 and 1990 when carpools were present (Table 13). 

TMle 13. 
AYenp A.M. and P .M. Peak Period Trani Speed (mpla) for Vellides oa tile Katy HOV Lue 

Vehicle Type 31851 51811 11187' 10188' 10189' 10/905 

Bua 52 56 52 
Van 56 51 NA 
Carpool - 56 NA 

1 Alllhoriud buiu ""'1 wznpooll (before carpools IW'rr allowe4). 
i Alllhoriud bwu, wznpooll ""'1 4+ earpools. 
'2+ wlalcle.r, no~. 

45 49 
NA NA 
NA NA 

4 J+ wlalcle.r, no lllllhoriiadan bei-en 6:4S o.m. ""'1 B:JJ o.m.; 2+ wlalcle.r t11.U IXMr dmu. 
'J+ wltlcle.r, no lllllhorlZJlllon bellW'en 6:4S o.m. ""'18:00 o.m.; 2+ wlalcle.r t# all odwrr lima. 

53 
NA 
NA 

Notu: Spe4fb 1Ypruml owrage of o.m. ""'1 p.m. peak period ipetflb lHud on ln'IWI tllM ntn1 bellW'en 
SH 6 ""'1 IM S.P.R.R. OWtJHW (13.3 lllllu). HOV lant ipetflb for 4:00, S:OO #l1td 6:00 p.m. ~ 
IMturll'lll in October 1988. NA • ipeetl Ml avaJ14ble; bw ipetflb ore~ "1 atilftaU all HOV 
lant wltlck ipe«ls. 

The average travel speeds of vehicles traveling on the Katy HOV Lane in 1986 and 1987 

were at "pre-carpool" base condition levels or higher. By October 1988, however, the average 
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recorded HOV lane travel speed of 45 mph was 7 mph less than the 52 mph "pre-carpool" base 

condition. This drop in peak hour travel speeds 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 HOV lane and also from delay 

encountered at the lane's eastern terminus (at Post Oak). Once the 3+ operating restriction went 

into effect, however, vehicular volumes on the HOV lane declined and the average HOV lane 

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

travel speeds increased to 49 mph. Average travel speeds further improved following the 

opening of the eastern extension to the lane (which bypasses the Post Oak intersection). In fact, 

in October 1990, the average HOV lane travel speed of 53 mph was one mph higher than the 

"pre-carpool" base condition. 

Conclusion Pertainin1 to Third Evaluation Criterion 

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

evaluating the success of the Katy HOV Lane carpool experiment (Table 6). As shown in Table 

14 below, the October 1990 average travel speed (two years after the implementation of the 3+ 

a.m. operating restriction and 9 months following the opening of the eastern extension) is one 

mile per hour higher than the 1985 base condition speed. As a result, this criterion is rated 

"highly successful" for October 1990. 

Table 14. 
Clwlae ia Alerage Bus Tra•el Speed OD the HOV Lue, 

Criterioa for Assessiaa the Success ofdae Katy HOV Lue Carpool Experiment 

Date or AYerage HOV Laue a.tiug or Criterioa 
Enluation Speed (mph) (See Table 6) 

3185 52 Bue Coaditioft 
5186 56 .. ffiahly Succe11ful 
11187 52 ·m,bly Succellful• 
10/88 45 •ffi.Jhly Uuucceuful • 
10/89 49 ·slll:Ce11ful • 
10/90 53 •Highly Succe11ful" 
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Mixed-Flow Traffic Lanes 

It is possible that permitting carpools to use the Katy HOV Lane 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 HOV lane, freeway mainlane volumes could 

decrease, which might improve operations. Conversely, the location of some oF the 

access/egress points to the HOV lane are not necessarily optimal; large volumes of vehicles 

entering or exiting the HOV lane (particularly at Gessner) could result in a deterioration of the 

level-of-service on the mainlanes. 

freeway Average Travel Speeds 

In October 1990, travel time studies were conducted on the Katy Freeway mainlanes at 

30-minute intervals between the SH 6 interchange an 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, 1988 and 

1989 using the study sections shown in Table 15. 

Table 15. 
Sectioa Limits fer Trani Time Rum • die JCaty HOV 1.-e 

Sectioa Namber Sectioa Number 
A.M. DeApatioll P .M. DeAanatioll Lillllits of Sectioa 

I 3 SH 6 to <kuner aeceu ramps (6.4 milo1) 

2 2 <kuner 11C0011 nmp1 to HOV laoo N11etn 
tenniaul at Pott Oak (4.7 mi.)1 

3 I Pott OU to the S.P.R.R. ovapua ofl-10 
ICaty Freoway (2.2 mi.)1 

1 In Ot:f,ober 1990 (tifler HOV JAM Eonem Exunllon open«l), uctlon lbnla C1d4ttfUd 

from Gamer occeu Ttllllp$ to Poll Oak jtyowr (4.6J lfll.). 
2 In October 1990 (4/ler HOV JAM lAnem Exunllon opened), 6«11on lbnla extended 

from PMI Oak.flyover IO S.P.R.R. owrpau (2.2S lfll.). 
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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 1990 data, presented in Figure 12 and Table 16, 

can be directly compared to previous travel speed data. 

Tele16. 
A.M. Aunp Speeds (wpll) oa tile E......_. Kat)' Freeway Mainl8lleS 

Tae 3185 11187 10188 10189 10/90 

Section 1 - A.M. 
6:00 S4 56 61 SS S2 
6:30 32 33 28 36 32 
7:00 22 24 24 23 18 
7:30 IS 22 17 18 23 
8:00 31 37 19 18 S8 
8:30 37 48 44 34 S2 
9:00 - so S9 60 S6 

Section 2 • A.M. 
6:00 SS S6 S9 54 SS 
6:30 39 34 37 41 46 
7:00 28 26 16 30 23 
7:30 21 22 21 27 22 
8:00 26 28 23 3S 27 
8:30 2S 31 29 37 SI 
9:00 - so 36 S4 37 

Sectioa 3 • A.M. 
6:00 SS SS S9 S1 S3 
6:30 36 SS 54 S9 59 
7:00 27 SS S6 S9 S7 
7:30 21 55 51 58 51 
S:OO 32 SS SS SS 58 
8:30 35 51 51 61 61 
9:00 - SS 59 60 51 

Total Lqda - A.M. 
6:00 SS 56 60 S7 54 
6:30 36 36 33 40 39 
7:00 27 28 28 28 22 
7:30 21 24 20 23 26 
8:00 32 34 23 25 42 
8:30 35 40 38 38 53 
9:00 - so 48 SS 48 
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The travel time profile shown in Figure 12 indicates that 1990 freeway travel speeds 

between 6:00 a.m. and 9:00 a.m. have generally improved since 1985. 

Average travel time and average speeds for freeway and HOV lane 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 HOV Lane and the Katy Freeway traffic are lower in 1990 and average speeds 

for both are higher in 1990 than in 1985. 

Table 17. 
Eastbound A.M. Travel T'ames and AYerage Speeds, 

Katy Freeway MaiDJaDes and HOV Laae 

Anraae Travel T'llDe (minutes) 

T'ame Period 3185 11187 10188 10189 

3-Hour Period, 6:00-9:00 a.m. 
Non HOV Lane Traffic 26.S 22.0 26.9 lS.2 
HOV Lane Traffic 21.2 16.6 19.0 17.0 

2-Hour Period, 6:30-8:30 a.m. 
Non HOV Lane Traffic 30.6 26.4 31.8 29.0 
HOV Lane Traffic 23.5 17.4 20.9 17.5 

Averaae Speed (mph) 

T'ame Period 3185 11/87 10188 10189 

3-Hour Period, 6:00-9:00 a.m. 
Non HOV Lane Traffic 30 36 30 32 
HOV Lane Traffic 37 48 42 48 

2-Hour Period, 6:30-8:30 a.m. 
Noo HOV Lane Traffic 26 30 2S 28 
HOV Lane Traffic 34 46 38 46 

10/90 

22.8 
14.4 

26.7 
14.2 

10/90 

35 
SS 

30 
56 

Nore: Travel limes and speeds for freeway atul HOV laM an from SH 6 to S.P.R.R. Ovt:rpau. 

P.M. Peak Period 

'W;CJwaae 
85-90 

-14S 
-3H 

-13S 
-40% 

1' CJwaae 
85-90 

+17% 
+49S 

+ISS 
+65S 

The westbound Katy Freeway speeds are presented by section in Table 18 and compare.cl 

to the previous years' studies in Table 19. Average travel speeds for 1990 are compared to 

1985, 1986, 1987, 1988 and 1989 conditions in Figure 13. 
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TllWe 18. 
P .M. A'ffft!P Speelll (mpla) • die Wlllbomd K11Q' Freeway~ 

Time 3185 11JS7 10118 10189 10/90 

Sectioa 1 • p .M. 
3:00 S5 - - 62 -
3:30 57 - 55 51 S6 
<t:OO 55 60 S7 29 56 
<t:30 54 56 38 47 S1 
S:OO "' 54 54 61 44 
S:30 49 51 46 49 37 
6:00 50 SS SS 4S 5S 
6:30 - S7 SS S8 -
7:00 - S9 - 61 -

Sectioa 2 - p .M. 
3:00 66 - - S9 -
3:30 54 - S5 S7 53 
4:00 60 44 41 33 38 
4:30 34 46 34 29 48 
S:OO 2" 34 30 15 23 
S:30 19 15 2" 21 IS 
6:00 32 31 28 26 27 
6:30 - 38 38 37 -
7:00 - 49 - 44 -

Sectioll 3 • p .M. 
3:00 61 - - 59 -
3:30 Sl - S9 S6 56 
4:00 56 52 S9 58 55 
4:30 41 S5 S3 S3 55 
S:OO 31 54 Sl S3 37 
S:30 17 37 S2 41 so 
6:00 41 32 56 SS SS 
6:30 - 37 S9 SI -
7:00 - S6 - S9 -

Total Leaath • P .M. 
3:00 61 - - 60 -
3:30 52 - S7 S7 SS 
4:00 56 S2 SI 40 48 
4:30 41 52 41 40 S3 
5:00 31 45 41 38 30 
S:30 17 3S 36 31 26 
6:00 41 38 42 38 40 
6:30 - 44 49 47 -
7:00 - SS - S3 -
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Table 19. 
Westbomad P .M. Trani T'imts aacl Anrage Speeds, 

Katy Freeway Maialaaes aacl HOV Lue 

ATerage TraTel r-e (minutes) 

T'llDePeriod 3185 11117 10188 10189 

3-Hour Poriod, 4:00-7 :00 p.m. 
Non HOV Lane Traffic 11.3 18.0 18.7 21.6 
HOV Lane Traffic 16.3 17.3 17.3 16.2 

2-Hour Poriod, 5:00-7:00 p.m. 
Non HOV Lane Tiaffic 24.7 19.3 19.4 21.2 
HOV Lane Traffic 16.6 17.5 18.0 16.4 

A•erage Speed (mpla) 

T'llDe Period 3185 11117 10188 10189 

3-Hour Period, 4:00-7:00p.m. 
Non HOV Lane Traffic 37 44 43 38 
HOV Lane Traffic 49 46 46 50 

2-Hour Poriod, 5:00-7:00p.m. 
Non HOV Lane Traffic 32 41 41 38 
HOV Lane Traffic 48 45 44 49 

10/90 

18.I 
14.3 

25.7 
14.5 

10/90 

44 
56 

31 
55 

Note: Travel times and speeds for freeway and HOV lane an from S.P.R.R. Overpou tc SH 6. 

Freeway Mainlane volumes 

.. Clumae 
15-90 

-1.SS 
-12S 

+4S 
-131> 

.. CJaaace 
15-90 

+191> 
+141. 

-31> 
+151> 

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

overpass and at the Gessner overpass) were taken in 1985, 1987, 1988 and 1989. No volume 

counts were available for 1990 as the loop detectors had been removed for a pavement overlay 

project. 

The ADT, a.m. peak hour and peak period, and p.m. peak hour and 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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Tlllile 20. 
Tndlic V.._, Katy Freew1Q' MaW8M1 

EucbouDd Dindioa "Claanae 
Lcado8 Md Time 3115 8186 10/87 10Jl8' 10189 88-89 

Silber {)yerpess - .. I.Mel 
ADT 90,32.S 19,S07 17,730 91,588 87,157 -5.1$ 
6:30-9:30 1.m. 20,589 19,445 20,783 21,170 20,295 -4.6$ 
3:30-6:30 p.m. 16,406 16,196 16,661 17,7.22 16,848 -4.9$ 
Peak Hour 7,295 7,113 7,200 7,42.S 7,163 -3.5$ 

(;...,.. Ot-erp1111 - 3 I.Mel 
ADT 70,069 69,2.SO 64,064 71,647 73,186 +l.1$ 
6:30-9:30 1.m. 15,263 15,528 13,448 13,771 13,697 -0.5$ 
3:30-6 :30 p.m. 13,547 ll,717 12,972 14,734 15,340 +4.1$ 
Peak Hour 5,526 5,523 5,127 5,444 5,415 +0.8$ 

Wl6tbouad Din!ctioo .. a.uae 
Lecation aad Time 3/15 8186 10187 10188 10189 88-89 

Silber (her.pass - .. 1..-es 
ADT 86,978 87,622 85,690 89,787 -
6:30-9:30 1.m. 14,395 13,864 13,973 14,868 Dal4 not -
3:30-6:30p.m. 17,539 17,692 18,535 18,211 available. 2 -
Peak Hour 6,368 6,278 6,426 6,497 -

Gessner (her.pass - 3 1..-es 
ADT 70,919 69,965 69,147 75,199 78,1S5 +4.1$ 
6:30-9:30 1.m. 12,130 11,432 11,375 12,476 11,654 +1.4$ 
3:30-6:30 p.m. 14,270 11,835 16,911 17,322 17,278 -0.3$ 
Peak Hour 4,985 4,933 S,886 6,041 5,923 -l.0$ 

1 Volwne npraenls tnMrage of Tuaday through Tlulrsday. 
2 Dal4 not available - /qop tletecton not accessible Hc""8e of constn1etion. 
Notes: Peak Hour- Eastbound 4.lnclionfor a.m. period, wutbocat4 4.lnclionfor p.m. period. 

Kary Fneway mainlane tndfic volume 4414 for 1990 not available - /qop deucton on Kary Freeway 1T1tWVed 
during pavement overlay project. 

Travel Time Savin&s 

Desirably, the HOV lane will result in travel time savings for both the HOV users and the 

freeway users. HOV users can reduce travel time by utilizing the HOV lane to avoid congestion 

delays in the freeway mainlanes. When commuters change travel modes and begin using the 

HOV lane, the number of vehicles on the freeway may be reduced, which could then result in 

a travel time savings for freeway users as well. Travel time saved by HOV lane traffic is 

calculated by comparing the freeway mainlane travel time to the HOV lane travel time at the 

same time period and detennining the number of vehicles and persons using the HOV lane 

during the same time period. The number of vehicles, by type and occupancy rate, were 
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determined from independent surveys taken at the same time as the travel times. Eastbound 

direction travel time savings are presented in Tables 21 and 22. 

Ttlllle 21. 
£116...it A.M. Tra't'll Time S.riaip fer X:., HOV Lw Tnlllc, 

SB 6to6-EiMnace,~1990 

A,.. Tn•el Time TimeS..edby BOVLwV.._. 
Time of BOVLMe 
Day NoaBOVLMe BOVLtae (9liiilrda) 

(milmtel) ('miimteg) .... v- Carpools 

6:001.m. 13 1.2 0.1 3 s 125 
6:301.m. 12.1 6.6 S.5 9 9 522 
7:00 a.m. 21.S 7.2 14.3 10 1 195 
7:30 a.m. 17.1 6.7 10.4 14 s 142 
8:001.m. 6.6 6.7 --0.1 4 1 184 
8:30a.m. 7.4 7.1 0.3 s 3 83 

3 Hour Total, 6:00-9:00 a.m. 6.4 4S 24 1,251 
2 Hour Total, 6:30-8:30 a.m. 7.7 37 16 1,043 

Table 22. 
F.ascboaad A.M. Tn•el Time Snillp for ltaty DOV Lw Tnflic, 

0- F.mrulce to 5.P.R.R. OTwpaa, ~ 1990 

A•erap Tn•el Time TimeS..edby 
Tmieof BOVLMe 
Day NoaHOVLue HOVI..ue (mimitel) 

(miautes) (mimdes) .... 
6:001.m. 7.6 7.4 0.2 11 
6:301.m. 8.4 7.1 1.3 16 
7:001.m. 14.7 7.6 7.1 32 
7:30a.m. 15.2 6.9 8.3 30 
8:001.m. 12.5 7.8 4.7 20 
8:301.m. 7.7 8.4 --0.7 10 

3 Hour Total, 6:00-9:001.m. 4.7 119 
2 Hour Total, 6:30-8:301.m. S.7 98 

TOlllTU11&1Savocl,.. 27,921 + 42,193 • 70,114..,_M.ialdea(6:00-9:00a.m.). 
Total TUii&! Savocl ... 27,761 + 43,37S • 71,136 ..,_ MinlltOI (6:30-8:301.m.). 

BOVLwV ..... m 

v ... Carpools 

9 148 
3 487 

14 456 
13 420 
3 449 
2 319 

44 2.279 
33 1,812 

Tn't'llTme 
S.Yed .... ...... , ,_ 

379 38 
1,450 7,975 

786 11,240 
827 8,601 
S46 -SS 
408 122 

4,396 27,921 
3,609 27,761 

Tra•elTime 
S.l'ed 

(penoa ......... ) 
Penoas 

739 148 
1,552 2,018 
2,088 14,825 
2,169 18,833 
1,638 7,699 

900 ~o 

9,186 42,893 
7,547 43,37S 

In Table 21, the eastbound direction from SH 6 to the Gessner access ramp is analyzed. 

During all time periods except one, the travel time for the HOV lane traffic is less than or equal 

to the freeway travel time, and the results are positive savings. In fact, travel time savings 

between 7:00 and 7:30 a.m. averaged 14 minutes. 
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In Table 22, for the section from Gessner to the S.P.R.R. overpass, travel time savings 

are also generally positive; the late morning data (8:30 a.m. to 9:00 a.m.) indicate that HOV 

lane users lose 0. 7 minutes. This small time loss may be due to lighter rnainlane traffic volumes 

at the end of the peak periods. Thus, the travel time savings are negative during that period. 

However, the fact that commuters use the HOV lane during this period indicates that the trip 

time reliability can offset a small loss in travel time savings. 

The total time saved by HOV lane 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 HOV lanes 

users was over 71,000 person-minutes (over 1,180 person-hours). 

Tahle23. 
Total Tra"Yel r-e Sarilp for EutboaDd Katy HOV Laae Traffic 

T.imeofDay 5185 11117 10188 10/89 10/90 

Tuae Sayed by HOV Lue (minutes)' 
6:00a.m. -1.2 ..0.9 -1.7 -2.l 0.3 
6:30 a.m. 4.0 3.1 3.7 1.9 6.4 
7:00a.m. 9.4 4.8 8.9 S.4 12.S 
7:30 a.m. 11.4 6.1 6.6 9.8 ll.1 
8:00a.m. 7.8 4.8 6.0 10.0 4.7 
8:301.m. 3.7 2.3 4.2 1.8 -0.6 
3 Hour Total, 6:00-9:00 a.m. 6.8 4.4 5.9 5.2 7.7 
2 Hour Total, 6:30-8:30a.m. 8.0 4.8 6.5 6.3 9.4 

HOV Lane Persoa Volume 
6:001.m. 242 387 391 S13 739 
6:30 a.m. S32 l,540 1,703 1,781 1,552 
7:00a.m. 646 2,346 2,127 1,687 2,088 
7:30a.m. 384 2,320 1,922 1,590 2,269 
8:00 a.m. 426 1,198 1,540 1,046 1,638 
8:30a.m. 150 600 706 891 900 
3 Hour Total, 6:00-9:00a.m. 2,380 8,391 8,389 7,568 9,186 
2 Hour Total, 6:30-8:30 a.m. 1,988 7,404 7,292 6,104 1,541 

TraTl!i T.ime s.,.ed ~) 
6:00a.m. -299 -361 ,. -660 -1,203 186 
6:30a.m. 2,123 4,840 6,367 3,334 9,993 
7:00 a.m. 6,061 11,157 19,00S 9,176 26,065 
7:30 a.m. 4,372 14,057 ll,732 15,570 27,434 
l:OOa.m. 3,329 5,13S 9,204 10,441 7,644 
1:301.m. SSS 1,400 2,964 1,S68 -sos 
3 Hour Total, 6:00-9:001.m. 16,144 36,828 49,612 39,284 70,814 
2 Hour Total, 6:30-8:30 a.m. 15,88S 3S,789 47,308 38,52.1 71,136 
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Table 23 also provides similar data for 1985, 1987, 1988 and 1989. Table 23 shows that 

the total travel time saved continued to increase with from 1985 through 1988, but decreased in 

1989. The decrease in 1989 is due to fewer persons being moved on the HOV lane in the 

mornings after the 3+ carpool restriction went into effect. By 1990, however, the total travel 

time saved was up by more than 80% from 1989 levels. This dramatic increase was due to the 

opening of the eastern extension to the HOV lane (which bypasses the Post Oak intersection) and 

increased person volumes on the facility. Similar calculations for the afternoon peak pCrlod are 

presented in Tables 24 and 25 below. 

Ttlllle24. 
West.bouad PM. Tra•el. Tme S. .... for Eat)' HOV Lw Tnllic, 

S.P.R.R. OT.,.. to Gamer Ed. October 1'90 

Aftnle Tra•el. Tue HOV Lw Volumes 
TiaeS.'t't!dby 

Tue of 
NoaBOVLw BOVLaae BOVLw 

Day (mimates) (minutes) 
(lliautes) 

Buses Vus Carpools 

4:00p.m. 9.7 7.2 2.S 12 19 332 
4:3-0 p.m. 8.3 7.6 0.7 18 14 524 
5:00 p.m. 15.2 7.4 7.8 24 3 639 
5:30p.m. 22.7 9.5 13.2 36 s 626 
6:00p.m. 12.7 7.4 5.3 13 2 439 
6:30p.m. - 7.2 - 9 I 251 

3 Hour Total, 4:00-7:00 p.m. 6.3 112 44 1,811 
2 HourTotaJ, 5:00-7:00p.m. 8.S 81 11 1,955 

TalllelS. 
Westbound PM. Tra•el. Time S.liap for Eat)' HOV Lw Tnllic, 

Gamer Edt to SB 6, October 1'90 

Aftl'llle Tram Tilllle 
TilllleS...-by 

Time of NeaBOVLw BOVLw BOVLw 

~ ...... , (mimdes) 
(lliautes) 

Buses 

4:00 p.m. 6.9 6.3 0.6 3 
4:~p.m. 7.0 6.6 0.4 5 
5:00 p.m. 10.5 6.6 3.9 10 
5:30p.m. 7.8 6.S 1.3 11 
6:00p.m. 7.0 6.7 0.3 12 
6:30p.m. - 6.8 - a 

3 Hour Total, 4:00-7:00p.m. 1.3 49 
2 Hour Toe.al, S:00-7:00p.m. 1.6 41 

Total Tune Saved"" 63,055 + 6,362 = 69,417 Penon Miauta (4:00-7:00p.m.). 
Tocal Tune Saved .. 58,472 + S,664 = 64,136 Penon Miauta (S:00-7:00p.m.). 
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BOVLwVolimaes 

VMS Carpools 

I 127 
I 251 
2 338 
2 262 
1 243 
3 127 

24 1,548 
8 1,070 

::;-

Tra•el. Time 
S.•ed 

(penoa .._ ........ ) 
1,308 3,270 
1,875 1,313 
2,239 17,464 
2,551 33,673 
1,384 7,335 

727 -

10,084 63,055 
6,901 58,472 

Tram Tae 
S.•ecl 

(penoa .._ ..... ) 
650 390 
771 308 

1,069 4,169 
942 1,225 
900 170 
711 -

5,043 6,362 
3,622 5,664 



The data in these tables indicate that significant improvements in the time saved by HOV 

lane has also occurred in the afternoon. As shown in Table 26, the total time saved by HOV 

lane users during the afternoon peak in 1990 was over 69,000 person-minutes (as compared to 

40,000 person-minutes in 1989 - about a 72% increase). 

TMle2'. 
T.ul TraY .. Times...-.. r.r w...._. ~HOV Lue Traffic 

Time.Cl>ay 5185 11117 ltnl81 10189 10/90 

Time S.Yei ">'HOV 1.-e ~)2 
3:30p.m. -0.9 -0.9 - - -
4:00p.m. -0.1 -0.9 -0.3 3.9 2.8 
4:30p.m. 5.5 -1.8 6.4 3.9 0.9 
5:00p.m. 10.3 -0.5 -0.1 5.1 9.7 
5:30p.m. 12.2 3.1 -0.7 6.2 13.7 
6:00p.m. 2.0 4.5 4.3 4.7 5.5 
6:30p.m. - - 2.6 1.7 -
3 HourTOlal, 4:00-7:00p.m. 5.5 1.0 1.9 4.8 6.9 
2 HourTOlal, S:00-7:00p.m. 7.0 2.2 1.1 5.0 8.0 

HOV Lue PenGll Volume 
3:30p.m. 278 407 -- -- -
4:00p.m. 412 1,024 1,011 1,107 1,308 
4:30p.m. 654 1,435 1,566 l,S80 l,87S 
5:00p.m. 496 1,632 1,907 1,981 2,239 
5:30p.m. 364 1,909 1,844 2,143 2,5Sl 
6:00p.m. 180 898 1,023 1,109 1,384 
6:30p.m. - -- 563 611 727 
3 HourTOlal, 4:00-7:00p.m. 2,384 7,380 7,914 8,S31 10,084 
2 HourTOlal, S:00-7:00p.m. 1,926 4,921 5,337 5,844 8,049 

TraY .. Time Sand~) 
3:30p.m. -246 -366 -- -- -
4:00 p.m. -30 -937 -142 4,649 3,660 
4:30p.m. 3,S76 -2,646 4,829 6,2SS 1,621 
5:00 p.m. S,110 -131 -48 10,008 21,633 
5:30p.m. 4,436 5,880 -838 13,257 34,898 
6:00p.m. 366 4,363 3,499 5,188 1,60S 
6:30p.m. -- -- 930 l,OS6 --
3 HourTOlal, 4:00-7:00p.m. 13,212 7,044 8,230 40,413 69,417 
2 HourTOlal, S:00-7:00p.m. 13,488 10,627 3,543 29,509 64,136 

1 7'w"4.00, 5:00 anll 6:00 p.-. HOV llllW lnl\lel liMe6 wen JMa.nu'eti bl~ 1988, 111 Oclober l!NJ81T11Yel rilMI wen"°' llWlilDble 
for dtne lilM periods. 

2 7illle 1avwl by HOV lane (lflinulu) - calculaled, anll 1'0fllldd to lalllu, by ~g •pel'SOfHlliluM1• by •person llOIMme. • 

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

mainlane travel times in 1990 was made with similar data for 1985. Tables 27 and 28 use the 

travel time saved, freeway occupancy rate from Table 3 (1.05 persons per vehicle), and the 

volume count at Gessner (assumed as an average flow rate for the 13 miles) to calculate the 
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vehicle-minutes of travel time saved. Tables 27 and 28 indicate that there are significant travel 

time savings for freeway users particularly during the morning peak period. The average of the 

a.m. and p.m. travel time savings for freeway users is used as the fourth criterion for evaluating 

the success of the Katy HOV Lane carpool experiment. 

Tlllle27. 
EM&iDWI A.M.. Tnmi Time Sa ..... fer~ Freeway Mlialw (N.- DOV Lw) Traffic, 

SH ' t8 S.P .R.L 0.-,.., Oda1MI' 1990 

NeaBOVLw NeaBOVLw Tille ...... Vellir.leV.._. 
UIS 1'90 1!115-1'90 ...... Bil 

Tille ol Da, .....,.., ~) ...... , (l'flliiclel) 

6:00a.m. 13.8 14.9 -1.1 l,311 
6:30a.m. 11.5 20.S 1.0 l,471 
7:00a.m. 30.2 36.1 -S.9 l,1S6 
7:30a.m. 38.2 31.3 6.9 2,221 
8:00a.m. 32.7 19.1 13.6 2,254 
8:30 a.m. 24.4 IS.1 9.3 2,1166 

3 Hour To«al, 6:00-9:00 a.m. 4.5 14,289 
2 Hour Total, 6:30-8:30 a.m. 4.1 9,497 

TUle28. 
w ........ p .M. Tra't'el Time Sa'fiap ror Kat)' Freeway Mailllue (Nea HOV IADe) Traffic, 

S.P.R..L O...fl'Pllll to SB'· October 1990 

NelaBOVLw NelaBOVLw n.e S..'fed Vellir.le Valame 
1985 1'90 1'85-1990 lltlalrel'Bil 

r-eolDay ...... ) (minta) ......_, ('ftM:ies} 

4:00p.m. 14.5 16.6 -2.1 2,658 
4:30p.m. 19.6 15.l 4.4 2,S55 
S:OOp.m. 27.2 26.6 0.6 2,180 
5:30p.m. 30.3 30.6 .().3 2,131 
6:00p.m. 23.2 19.8 3.4 2,S99 
6:30p.m. - - - -
3 HourTo«al, 4:00-7:00p.m. 1.3 12,123 
2 HourTo«al, 5:00-7:00p.m. 1.5 6,910 

Conclusion J>ertatnin1 to Fourth Evaluation Criterion 

T.ulTime .... ............ , 
-2,731 
2,644 

-13,611 
16,398 
32,800 
28,SlO 

64,019 
38,231 

T.ul'l'illle 
Sa'fed .............. , 
-5,973 
12,029 
1,400 
~ 

9,455 
-

16,227 
10,171 

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

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

have actually improved. It is recogniz.ed that factors other than the HOV lane may have had a 

major impact on the fact that freeway speeds have improved. 

TMle29. 
CUaae ill p._ Delay .. Mixed-Flow Tnllic, 

Criaeriaa for All •• die s.c.. or die Katy HOV Lw Cupoal Expelillllllt 

Total TraYtl Time S.Yed 
D.teol (penoa-aiautel) a-. of Criaeriaa 
ET......- (See TMle 6)1 .... .... 
9186 19,485 23,102 "HiJhly Succeufu! • 
11/87 55,623 66,245 "Hiply Suceasafur 
10/88 .395 59,737 "HiJhly Succe111ful" 
10/89 22,557 16,848 "Hiply Succe11fu1• 
10/90 64,019 16,227 "Highly Succeufi.11" 

1 /kud on 111¥rage of a.m. and p.m. total mmel time uvd. 

HOV Lane Vehicle Breakdown Data 

One of the concerns associated with permitting carpools to use the Katy HOV Lane has 

been that such an action would result in an increase in the frequency of vehicle breakdowns; if 

those breakdowns blocked the lane, HOV lane trip reliability would be adversely affected. 

METRO operating data was obtained and analyzed for the period from October 29, 1984 

through October 19, 1990. These data are summarized in Table 30. 

Since carpools represent 96% of the vehicles, allowing carpools to use the HOV lane has 

greatly increased the number of vehicle breakdowns that occur. Carpools have represented 95% 

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

The carpool breakdown rate between May 1990 and October 1990 (approximately 1per33,000 

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 22,000 vehicle-miles of travel). 

49 



Tale30. 
Velaicle Breiikdowa Rates, J(aty ~ Velaicle Lue 

10129184 411115 8111186 
to to to 

Vebicle Gruup 10/19/90' 10/19/9(f 10/19/90' 

Number of Disabled Vehicles 
Buaes 96 93 57 
Vans 14 14 9 
Carpool• 1,357 1,356 1,339 
Total 1,467 1,463 1,405 

Disabled Vehicles per Week 4.72 5.08 6.47 

Number of Towed Vehicles .... 26 26 18 
Vans 7 7 6 
Carpools 873 872 863 
TOlal 906 905 887 

Vebicle Miles of Trani (VMT) 
Buses 1,748,167 1,704,461 1,438,374 
Vans 1,303,561 1,222,373 910,338 
C.rpool• 48,958,324 48,958,324 48,629,340 
TOlal 52,010,052 51,885,158 50,978,052 

VMT per Disabled Vehicle 
VMT/Diaablcd Bua 18,210 18,328 25,235 
VMT/Disablcd Van 93,112 87,312 101,149 
VMTIDiAblcd Carpool 36,078 36,IOS 36,318 
VMT/Disabled Vehicle, TOlal 35,453 35,465 36,283 

VMT per Towed Vehicle 
VMT/Towcd Bua 67,237 6S,S56 79,910 
VMT/Towcd Van 186,223 174,615 ISl,723 
VMT/Towcd Carpool 56,081 56,145 56,349 
VMT/Towcd Vehicle:, Total 57,406 57,332 57,472 

1 Operaling period.from incepdOtJ o/IM HOV lane. 
1 Operaling period.from when 4+ ""1/u>rlud carpools wen allowed onso due HOV lane. 
'Operaling period.from when lllUJUlhorizd 2+ vehicles wen allowed onlO due HOV lane. 

10117188 
to 

10/19/90' 

33 
I 

731 
765 

7.36 

9 
0 

366 
375 

809,679 
415,686 

26,632,228 
27,867,593 

24,536 
415,686 

36,433 
66,638 

89,964 

--
72,766 
74,314 

• Operaling period.from when uu oflM HOV lane was nnricte4 IO .H whiclu wtwc'en 6:4S a.m. and 8:1S a.m. 
t Operan111 period since use o/tlu: HOV lane was nnricte4 ID J+ whiclu betwc'en 6."4S 0.111. and 8:00 a.m. 
Not.e: Towed vehicles an a nlbsel o/ 4iubled whicus. 

Conclusion Pertainin& to Efth Evaluation Criterion 

51231'0 
to 

10/19/90' 

9 
1 

194 
204 

9.71 

4 
0 

129 
133 

202,ISO 
88,011 

6,374,481 
6,664,642 

22,461 
88,011 
32,858 
32,670 

50,538 

--
49,415 
50,110 

An increase in the frequency of vehicle breakdowns on the Katy HOV Lane 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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The data suggest that the total breakdowns have increased substantially due to carpool 

utifu.ation of the HOV lane; this equates to •highly unsuccessful.• Even though carpool 

breakdowns generally do not physically block the lane, their frequency (roughly 10 per week) 

does create reliability concerns and requires frequent use of the METRO emergency crews. As 

a result, the findings for this criterion appear warranted. 

Authorization and Enforcement Costs 

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

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

requirements were eliminated on the HOV lane. As a result, authorization costs were also 

eliminated and, at this time, are no longer an issue. 

Increase in Enforcement Costs 

Currently, METRO does not have permanent enforcement stations on the Katy HOV 

Lane. The officers assigned to the lanes use a roving patrol or stationary enforcement mode as 

the situation dictates. At present, there is a minimum of one METRO police officer assigned 

to the Katy HOV Lane (typically a motorcycle patrolman stationed at the Eastern &tension) 

which does not represent an increase or decrease in enforcement costs. The introduction of 

carpools to the Katy HOV Lane has resulted in an increase in traffic violations and vehicle 

breakdowns; however, operating costs have not been significantly affected at this time. 

Conclusion Pertaipinr to Sixth Evaluation Criterion 

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

authorization; thus, authorization costs have been eliminated. It appears that the marginal effect 

on enforcement due to HOV lane utifu.ation has been minimal. In regard to this criterion, the 
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Katy HOV Lane carpool experiment is judged to be "successful." This is the same conclusion 

found in the 30-, 42- and 54-month "after carpools" evaluations (ITI Research Reports 484-7, 

484-11, and 484-12). 

Conclusions 

The evaluation of the individual criterion for the 66-month "after carpools" evaluation 

is summarized in Table 31. Based on that observation, as of October 1990, the Katy HOV Lane 

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 

HOV lane person movement, HOV lane travel time and mixed-flow traffic delay were rated as 

"highly successful" and the criterion related to enforcement costs was rated as "successful." 

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

HOV lane utilization and HOV lane vehicle breakdowns. 

Table31. 
Overall Evaluation oftbe Katy HOV Laae Carpool Experimeat, 

66 Mouflls After Carpoob Were Allowed 8D&8 die HOV Lane 

Relative Conclusion hrtaiDiD8 
Criterion Weicbdng to Experimeat RelnutData 

I. Change in Penon Movement on the HOV 2S'1 •HiJhly Sueceaful" C.rpooll move 55~ of total a.m. peak 
Lane Directly AUnoutable to Carpooling period penon movement and 65 Ji of the 

total daily penon movement. 

2. No1111ser Perception of Katy HOV Lano 30'1 •umuc:ceafuJ• Lua than so" of the nooanen feel the 
Utilization HOV lane it 11.1fticientJy utilized. 

3. Cbanae in Tnvel lune on the HOV Lane 20J, •ffiably Suc:c:NSfuJ• Avcrqe HOV lane .,_ta have inc:reued 
by 1 mph. 

4. Change in Delay to Mixed-Flow Tnflic 15'1 •HiJhly Suceeaaful" Mixed-flow .,_ta have inc:reued 
lliptly. 

s. lncrcue in Frequency of HOV Lane SJ> "Highly UlllUCCNSful" Approximately 95 4£ of HOV lane vehicle 
Breakdowns hreatdowlll are cupooll. Approximately 

10 bniatdowna occur per week. 

6. lncrcue in Authorization and Enforcement 5'1 "SllCCllUful" MatJiu1 incrcue iD OOlta due to 
COlllS c;arpool1 ha1 DOl been IUbltantial. 

TOTAL 100'1 •Succeufur 
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Since the introduction of carpools, the Katy HOV Lane 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 authomation procedures, the HOV lane has maintained a rating 

at or near the "successful" level (3.0±). The trends in HOV lane success are shown in 

Table 32. 

Tllllle3l. 
O.erall E......- of die Katy DOV Lue c.pool ~ 1985-1990 

Criterioa 

1. Change in hnon Movement on the HOV Lane 
Directly Attributable to Carpooling 

2. NonuMr Perception of Katy HOV Lane Utilization 

3. Chaoge in Travel Time on the HOV Lane 

4. Cha111e in Delay to Mixed-Flow Traffic 

5. hlcreaae in Frequency of HOV Lane Breakdowns 

6. hlcR&M in Authoriution and Enforcement Coltll 

TOTAL 

Scoring: 
1 -= •Biglily Unsucceufal" 
2 = •uMIM:Cessfal • 
3 • •Successful" 
4 • •Bighly Succeufal" 

RUcive 
WeiPCiaa Apr 

1986 

2S~ 2.S 

30~ 1 

20~ 4 

15% 4 

s~ 3 

s~ 3 

JOO~ 2.63 
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eww. Pertllillina to Ezperimeat 

Apr Oct Oct Oct 
1987 1987 1988 1989 

4 4 4 4 

2 3 3 2 

4 3 1 3 

4 4 4 4 

1 1 1 I 

3 3 3 3 

3.20 3.30 2.90 3.00 

Oct 
1990 

4 

2 

4 

4 

1 

3 

3.20 





CHAPTER4 
SURVEYS OF HOV LANE USERS AND NONUSERS 

As part of the carpool evaluation, considerable survey data have been collected in the 

Katy HOV Lane corridor. Similar data were also collected for Houston's other three operating 

HOV lanes. Specifically, the surveys of HOV lane users and nonusers included: 

+ Transit riders traveling on the Katy, North, Northwest and Gulf HOV Lanes; 

+ Carpoolers and vanpoolers using the Katy, North, Northwest and Gulf HOV Lanes; 

and 

+ Motorists on the Katy, North, Northwest and Gulf Freeways not using the HOV 

lanes. 

The primary intent of these surveys was to: 1) determine perceptions of the level of 

HOV lane utiliz.ation; 2) identify why individuals have chosen their present travel mode; and 

3) assess attitudes and impacts pertaining to the HOV lanes. Demographic data and data 

concerning general travel characteristics were also collected as part of the major survey efforts. 

All survey efforts were performed by TTI personnel. Comprehensive Katy HOV Lane 

survey efforts were undertaken on six separate occasions between March 1985 and October 

1990. In addition, a special carpool survey was undertaken in October 1985 and special carpool 

and motorist surveys were performed in April 1987. Comprehensive survey efforts were also 

undertaken on two occasions in the North and Gulf HOV Lane corridors and on three occasions 

in the Northwest HOV Lane corridor. A chronological listing of survey activities relative to the 

opening dates and operating restrictions of each HOV lane is outlined on the following page. 
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MA.TOR SURVEY ACTIVITIES 

Katy HoV I.em User and Nonuser Survm 

March 1985 • 5 months after the opening of the HOV Jane and 1 month before carpools were allowed on the 
facility. 

April 1986 • 18 months after the HOV Jane operation began; 1 year after carpools were introduced; 
approximately 7 months after the carpool passenger requirement wu lowered to 3 pe~. 

October 1987 - Approximately 3 years after the HOV Jane opened; 2.5 years after carpools were introduced; 14 
months after unauthorized 2 + carpools were permitted. 

November 1988 - Approximately 4 years after the HOV Jane began operation; 3.5 years after carpools were 
introduced; 2 years after unauthoriz.ed 2 + carpools were permitted; 3 weeks after the carpool 
occupancy requirement was raised from 2 to 3 persons between the hours of 6:45 a.m. and 8: 15 
a.m. 

October 1989 - Approximately S years after the HOV Jane opened; 4.S years following the introduction of 
carpools; 3 years after unauthorized 2+ carpools were allowed; 1 year after the passenger 
requirement for carpools was increased from 2 to 3 persons between the hours of 6:45 a.m. and 
8:15 a.m. 

October 1990 - Approximately 6 years after the HOV Jane became operational; S.5 years after carpools were 
introduced; 4 years after unauthorized 2 + carpools were allowed; 2 years after a.m. 3 + carpool 
occupancy requirement was implemented. (Note: The hours of the 3+ operating restricti.on 
were modified to 6:45 a.m. - 8:()() a.m. in May 1990.) 

(Note: A special carpool survey was also IUldertaken in October 1985, and special carpool and 
motorist surveys were peifonrwl in April 1987.) 

North HOV I.nne User and Nonuser Sumys 

January 1986 - 16 months after the North HOV Lane replaced the North Freeway Contraflow Lane. 

Oaober 1990 - Approximately 6 years after the North HOV Lane replaced the North Freeway Contraflow Lane; 
about 4 months after unauthorized 2 + carpools were introduced. 

Northwest HOV I1ne User pd Nonuser Survm 

November 1988 - 3 months after the HOV Jane opened (HOV Jane carpooVvanpool surveys only). 

October 1989 - 14 months after the HOV lane opened. 

October 1990 - Just over 2 years after the HOV Jane opened. 

Gulf HOV I.ene User and Nonuser Surveys 

November 1988 - 6 months after the HOV lane opened (HOV lane carpool/vanpool surveys only). 

October 1989 - Approximately 1.S years after the HOV Jane had opened. 

56 



Survey Methodolo&ies 

HOV Lane User Surveys 

Bus Mode 

On-board transit user surveys were conducted on all METRO bus routes using the Katy, 

North, Northwest and Gulf HOV Lanes during the a.m. peak operating period. For each route, 

the objective was to survey 100% of the passengers on approximately 30% of the bus runs. TTI 

staff were present on all buses surveyed to distribute and collect the surveys. Survey response 

rates by route are summarized in Tables 33 and 34. An example survey instrument used is 

included in the Appendix. 

Carpool and Vanpool Modes 

For the 1985 and 1986 surveys, vanpools and carpools were surveyed during the p.m. 

operating period. All vehicles were stopped at the entrances to the HOV lanes by METRO 

police. TTI staff distributed surveys to all carpools and vanpools on the Katy HOV Lane and 

to all vanpools using the North HOV Lane. One survey was given to the driver, and a different 

survey was given to each passenger. The driver survey requested more detailed data than did 

the passenger survey. Postage-paid return envelopes were included with the surveys, and the 

respondents were requested to return the completed questionnaire to TTI by mail. 

For the 1987 Katy HOV Lane survey, however, it became necessary to modify the survey 

procedures. Vehicle volumes on the Katy HOV Lane during the p.m. peak were approaching 

2,000 vehicles. Hence, for safety and operational reasons, it was no longer possible to distribute 

surveys by stopping vehicles as they entered the HOV lane. Instead, license plate numbers of 

carpools and vanpools traveling inbound on the HOV lane during the a.m. operating period were 

recorded by TTI Staff. TxDOT Division of Motor Vehicles license plate files were accessed to 

obtain addresses. 
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Katy DOV Laae Bui Routes 

Mmh 198S 
JCaty-Muon Part-and-llide 
Addicb Part-ud-R.ide 
Wut Belt Part-and-R.ide 
Memorial Expraa 

TOlal 

April 1916 

Tllble 33. 
OD-Board Tl'Mllit Uaer Slaney Diltributioe, 

Katy DOV Laae Bui a-tea 

Sllaneys Distributed Silaneys C..pleted 

II 73 
96 94 
SS SS 

ill lli 
369 358 

Kin,.iand (formedy JCaty·Muon) Part-and-R.ide 106 104 
Addicb Part-and-R.ide 119 111 
Waa Belt Part-and-R.ide 100 99 
Memorial ExpnN 1§2 ill 

TOlal 594 581 

October 1987 
Kin,glland Part -and-R.ide 101 101 
Addicb Part-and-R.ide 204 193 
Welt Belt Part-and-R.ide 56 SS 
Memorial Expreu 175 173 
W'dcnlt Expn111 ill .w 

Total 648 634 

October 1988 
Kin,glland Part-and-Ride 111 IOS 
Addicb Part-and-Ride 363 341 
Waa Belt Part-and-R.ide 86 79 
Memorial ExpnN 171 166 
W'ilcntt Expnm ..12 86 

TOlal 820 m 

October 1989 
JCaty-Fry Part-and-R.ide 2S 2S 
KiDJlland Part-and-R.ide 113 104 
Addicb Part-and-Ride 290 279 
Waa Belt Part-and-Ride 64 61 
Memorial Expreu 112 114 

W'ilcnll ExpnN 69 ..fil. 
TOlal 683 644 

October 1990 
KiDJlland Part-and·Ride 110 106 

Addicb Part-and-R.ide 280 267 
WOii Belt Part-and-Ride 90 88 

Memorial Expreu 146 114 

W'dcnll ExproN 15 72 
Uptown POil Oat ExpRN .ll .ll 

Total 716 672 
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Jtapomeltate 

90$ 
98$ 

100$ 
99$ 
97$ 

9H 
96$ 
99$ 
99$ 
9H 

100$ 
95$ 
98$ 
99$ 

100$ 
9H 

9S$ 
94% 
92$ 
97$ 
97$ 
9S$ 

100$ 
92$ 
96$ 
95$ 
93% 
88$ 
94$ 

96$ 
95$ 
9H 
8.5$ 
96$ 
ig 
94$ 



Nordl HOV Lue Bus Routes 

January 1986 
Kuykendahl Part-anif.-Rido 
North Shepherd Part-and-Ride 
Spril)g Part-and-Ride 
Seton Lake Part-and-Ride 
FM 1960 Exprea11 

Total 

October 1990 
Kuybndahl Part-and-Ride 
North Shepherd Park-and-Ride 
Spring Park-and-Ride 
Seton Lake Park-and-Ride 

Table34. 
0.Board Trusit User Su.ney Ddtribution, 

Nordi, Nordlwest Md Gall HOV Lue Bus Routes 

Su.neys Distributed . Suneys CGmpleted 

S82 551 
212 208 
246 234 
151 144 

~ ~ 
1,295 1,247 

489 453 
145 142 
170 158 
189 184 

~ ...ll 
N. ShepherdfI'exas Medici!] Center Part-and-Ride 1,049 989 

Tot11I 

Northwest HOV Laae Bus Routes Surveys Distributed Suneys Completed 

October 1989 
Northwest St11tion Park-and-Ride 172 169 
Wea Liule York Park-and-Ride ~ ~ 

Total 220 217 

October 1990 
Northwest Stlltion Park-and-Ride 222 214 
Wellt Liule York Park-and-Ride so 49 
Pinemont Park-and-Ride ....ll -11 

Total 304 294 

Gall HOV Laae Bus Routes Surveys Distributed Surveys CGmpleted 

October 1989 
Bay Area Park-and-Ride 216 197 
Edgebrook Part-and-Ride 215 205 
South Belt Express ..§1 ..§! 

Totlll 496 465 

llspoue Rate 

96'1 
91$ 
95'1 
95'1 

l()()'I 

96'1 

92'1 
98'1 
93'1 
97'1 
93'1 
94'1 

llA!lpoue Rate 

98'1 
100'1 
99'1 

96'1 
98'1 
97'1 
97'1 

llA!lpoue Rate 

91 'I 

95'1 
9a 
94'1 

A survey was mailed to each address (excluding corporate addresses and leasing 

agencies). A postage-paid return envelope was included with each of the surveys. Carpool and 

vanpool drivers were asked to complete the survey and return it to ITI. This same procedure 

was followed for the 1988, 1989 and 1990 carpool/vanpool surveys. An example survey 

instrument used is included in the Appendix. Response rates to the Katy, North, Northwest and 

Gulf HOV Lane carpool/vanpool surveys are presented in Table 35. 
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Suney Gruup 

Kill: HOV Lane, March J98S 
Vanpool Driven Ill. Paue111en 

K!lx uov Lane, Oc!21!££ J98S 
Carpool Driven Ill. Paue111en 

tfotlh HQV I.:!!!£, Januao: }986 
Vanpool Driven & Puae111en 

K!!X HOV b!m, &!ril 1986 

TMle35. 
(Mpoal/VMpOOI Suney Dilbibutioe, 

Ealy, Norda, Nortlrw9t Md Gull HOV Limes 

.... .,.. Relunted ...... .....,.. AddrmUlllmowa 
Plats Mailed or or Vlllide Not 
Read Dilltlibuted •HOVL.e 

- 689 -
- 121 -

- 1,323 -

Carpool & Vanpool Driven & Pule!llJOr& - 977 -

Ka!x HOV L!ne, &!ril 1987 
Carpool & Vanpool Driven 2,4S9 1,603 147 

K!tx HOV Lam, Octobe[ J987 
Carpool & Vanpool Driven 2,502 1,536 111 

Katx HOV Lane, November 19§§ 
Carpool & Vanpool Driven J,704 J,033 81 

Not1hw11t HOV yne, November 1988 
Carpool & Vanpool Driven 797 553 71 

Gulf HOV yne, November 1988 
Carpool & Vanpool Driven soo 363 27 

Katv HOV Lam, October 1989 
Carpool & Vanpool Driven 2,204 1,507 91 

J:!orthwes HOV Lane, OctobeI 1989 
Carpool & Vanpool Driven 917 596 42 

2!:!lf HQV yne, October 19§9 
Carpool & Vanpool Driven 561 367 19 

Katv HOV yne, October 12,22 
Carpool & Vanpool Driven S,5461 1,807 253 

Horth H.QV yne, October 1222 
Carpool & Vanpool Driven 887 531 43 

t{o!31!we11 HQV Lane, October 1990 
Carpool & Vanpool Driven 743 561 43 

..,._ Rate 

(" of Suneys 
Suneys Mailed 

Cemplded .. Dillribated) 

465 67S 

81 67J, 

1,637 70J, 

637 6S% 

607 38% 

605 39J, 

'4()9 "°" 
161 47,; 

114 34% 

590 39% 

253 42% 

112 33% 

767 21,; 

190 35,, 

239 43% 

1 J111t prior JO the time the 1990 6ll1W1 _, fHrfonMd, METR.O 1tad ncordd licaue plllle llllml>en of HOV lane C4rp00lenlwmpoolen 
""1ing both the a.m. and p.rn. peak fHrlotls for the PfU'IXJ61 o/mlliling Diii ~onal packets contlltning a brocluln on HOV lane 
erlforcemenz and a /eaer mcow'Ggiltg poolen JO aller their evening tl'OVel scM4u/e in order JO mbu:e p.m. congation on the HOV lane. 
171 •ed the UetmSe plak llllml>en provided by METRO for the carpoollvanpool survey. 



Non HOV Lane User Surveys 

During the 6:00 a.m. - 9:30 a.m. peak period, license plate numbers of motorists 

traveling inbound on the Katy, North, Northwest and Gulf Freeway mainlanes were recorded 

by TTI observers. The survey procedures followed were essentially identical to those described 

previously for the 1987-1990 carpool/vanpool surveys. (TxDOT Division of Motor Vehicle 

license plate files were accessed to obtain addresses. A survey was mailed to each address, 

excluding corporate addresses and leasing agencies. Motorists were asked to complete the 

survey and return it to TTI in the postage paid envelope provided.) Response rates to the 

motorist surveys are presented in Table 36. An example of the survey questionnaire used is 

included in the Appendix. 

Motorists 

Katy Freeway, Mateh 1985 

Noflh Freeway, January 1986 

Katy Freeway, April 1986 

Katy Freeway, April 1987 

Katy Freeway, October 1987 

Katy Freeway, November 1988 

Katy Freeway, October 1989 

Noflhweat Freeway, October 1989 

Gulf Freeway, October, 1989 

Katy Freeway, October 1990 

Noflh Freeway, October 1990 

Noflhwest Freeway, October 1990 

Table36. 
Motorist (Non HOV Lane User) Suney Distribution, 

Katy, North, Northwest and Gulf Freeways 

Suneys Retunaed 
License Address Ualmowa 
Plates Suneys or Vehicle Not 
Read Mailed ea Freeway 

2,090 1,435 121 

2,470 1,585 154 

2,817 1,714 106 

3,220 2,030 154 

5,118 3,241 221 

3,910 2,018 97 

4,876 3,069 207 

5,045 3,271 215 

3,820 2,290 172 

1,153 624 39 

3,289 2,212 160 

3,046 2,003 117 
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Response 
Rate ('ll> of 

Suneys Suneys 
Completed Mailed) 

454 32% 

422 27% 

744 431i 

910 45% 

1,436 44% 

1,069 53" 

1,135 37% 

1,133 35% 

656 291i 

194 31 % 

653 301i 

734 371i 



Comparison to Previous Data 

Several of the survey questions used in the Katy, North and Gulf HOV Lane user and 

nonuser surveys are similar to those used in surveys of park-and-ride users and nonusers along 

the Katy, North and Gulf Freeways conducted by TrI in 1981 and 1984. When possible, for 

comparative purposes, the 1981 and 1984 data are also presented. During the 1981 and 1984 

survey efforts, no priority treatment of any form was available along the Katy or Gulf Freeways. 

On the North Freeway, however, a contraflow lane was available for authorized buses and 

vanpools at the time of the 1981 and 1984 surveys. 
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CHAPTERS 
HOV LANE TRANSIT USER SURVEYS 

HOV lane transit user surveys were performed on six different occasions in the Katy 

Freeway corridor (once yearly between 1985 and 1990). North HOV Lane bus user surveys 

were performed in 1986 and 1990. Northwest HOV Lane bus patrons were surveyed in 1989 

and 1990; transit users on the Gulf HOV Lane were surveyed in 1989. In general, responses 

from users of the park-and-ride services within each HOV lane corridor are similar. The 

responses from the express route(s) surveyed in each corridor differ in some respects from the 

park-and-ride responses and are, therefore, presented separately. The surveys of Katy, North, 

Northwest and Gulf HOV Lane transit users were primarily designed to address the following 

three areas: 

+ Personal characteristics; 

+ Travel patterns and trip characteristics; and 

+ Attitudes and impacts pertaining to the HOV lanes. 

Personal Characteristics 

Questions pertaining to the transit patrons' age, sex, occupation and last year of school 

completed were asked. Responses to these questions follow. 

As indicated in Table 37, the median age of the HOV lane park-and-ride patrons is in the 

mid to late 30s. These data are consistent with previous park-and-ride transit user surveys 
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conducted in 1981 and 1984. The median ages for riders of the express routes which utilize the 

HOV lanes are traditionally several years higher, however. 

Table37. 
Mecliaa Ace of HOV Lue Tnmit Ulen, 

ICaty, North, Nortlawmt and Gulf HOV Lue Tra.uit U.. Sane.rs 

ICaty DOV Lue 

Ace (years) 1'85 1986 1987 1988 1989 1990 

TOI.Ill Sample (n=3Sl) (n•568) (n•613) (n•746) (n•61S) (ns6SS) 
Median 33 32 35 34 35 36 

Parft-and-Ride Routes (o=219) (n•409} (n•341) (n•S06} (n=4Sl) (n•4Sl) 
Median 33 31 34 34 34 35 

~reuRoutcs (n=l32) (n=lS9) (n=272} (n=240) (n=l64) (n•204} 
Median 37 37 37 36 36 40 

North HOV Lane Northwmt HOV Lane Gulf HOV Lue 

Age (years) 1986 1990 1989 1990 1989 

Total Sample (n=l226) (n .. 953) (n=202) (o=284) (n=440} 
Median 34 38 34 35 34 

Pari:-and-Ride Routes (n= 1129) (n=9S3) (n=202) (n=284) (n==387) 
Median 33 38 34 35 34 

Eigzress Routes (n=97) - - - (n=53) 
Median 42 - - - 36 

Most recent survey data indicate that between 57% and 70% of the park-and-ride 

ridership within each corridor is female (Katy - 57%, North - 60%, Northwest - 57%, and 

Gulf - 70 % ) . In addition, 71 % of the express route riders on the Gulf HOV Lane express route 

are female. Conversely, 58% of the express route riders on the Katy HOV Lane are male 

(Table 38). 
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Table38. 
Sex of HOV Lue T~ Ulen, 

ltacy, North, Northwest ud Gulf HOV Lane T~ Uler Suneys 

ltacy HOV Lane 

Sex 1985 1986 1987 1988 1989 1990 

Total Samele (n•351) (n=56S) (n•607) (a•741) (n=593) (n=638) 
Male 491i 44S 42% 42• 47• 481i 
Feinale 51" 561i Slli SH 53'1i 52'1i 

Part-and-Rjde Routes (n=211) (n=402) (n•332) (n•504) (a•435) (a•441) 
Male 4nl 40% 361i 40% 441i .us 
Female 53% 601i 641i 601i SH 571i 

Jm!re111 RQ!!le! (n-=133) (n=163) (n=275) (n•237) (n•lSI) (n•197) 
Male 531i 541i 491i 4H S41i 58% 
Female 471i 46% 51 Ii 541i 461i 421i 

North HOV Laue Northwest HOV Lane Gulf HOV Laue 

Sex 1986 1990 1989 1990 1989 

Total Samele (n=l203) (n•941) (n=205) (n=276) (a ... 432) 
Male 44% 40% 41 Ii 43% 30% 
Female S61i 601i 59% 51$ 70% 

Part-and-Ride Routes (n•tlOS) (n=941) (n•lOS) (n•276) (n=377) 
Male 41 Ii 40% 41 Ii 431i 30% 
Female 59% 60% 59% S71i 70% 

Eimress Routes (n=98) - - - (n=55) 
Male 74$ - - - 29% 
Female 26% - - - 71 Ii 

Occupation 

More than three-fourths of the current riders on all routes serving the Katy, North, 

Northwest an Gulf HOV Lanes are employed in "professional," "clerical," or "managerial" job 

positions (Table 39). The greatest number of park-and-ride and express bus riders on the Katy, 

North anlNorthwest HOV Lanes is "professional." By contrast, the greatest number of riders 

on the Gulf HOV Lane express route is classified as "clerical." 
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Tllllle39. 
OccupaCioa of HOV Lw Tnlllllit Ulen. 

Katy• Norda, Nordawtllt Md Gall HOV Lw Tnlllllit U... Suneys 

KatyHOVLw 

Occupatioa 1985 1916 1987 1988 1919 1990 

Iott! Sample (11=343) (n•SSO) (n=603) (oz718) (n=S84) (n=638) 
Professional 56'Jj 46'Jj 441> 441> 51" sor. 
Manaferial 13'Jj 20'1 14" 2641 1S41 19" 
Clerical 21 Ii 26" 27" 10; 261> 201> .. 

Sale• 4S 4'Jj Hi 3'Jj 3'Jj SS 
SWdent 3'Jj 3S 3'Jj 1 r. l'Jj 1" 
Olher 31> 1" 61> 11> 4" 41> 

f!rt-and-&ide R.oute• (n•llS) (n•391) (n•334) (11•487) (n•432) (n•439) 
Profeaaional S71i 47,; 471> 46" 52" 491> 
Managerial 13% 20" 11" 24'Jj 14'Jj 1941 
Clerical ll'Jj 28'Jj 31" 26% 28% 23'Jj 

Salea 4'Jj 3% Sf, lf, 3% 41i 
Student I Ii I Ii sr. or. 21i I Ii 
Olher 3% 11> I Ii lli 1 S 4% 

imre11 Routes (n=l28) (n .. 1S9) (n=269) (n•231) (n•lSl) (n=199) 
Profeuional S4'Jj 4S% 41 'Jj 40% 481i 5l'Jj 
Manaierial 14% 221> 191> 29'Jj 151> 19% 
Clerical 20% 19% 22'Jj 21 r. 231> 14'Jj 
Sales 41i 41i H 3f, 2% SI> 
SIUdent S'Ai '" sr. 3% - 41> 
Olher 3% 441 S'Jj 441 1241 741 

NonhHOVLw Nortlawelt HOV Lw Gulf HOV Laae 

Ocalpation 1916 1990 1989 1990 1989 

Toial Sample (n=ll40) (n=900) (n=l99) (n=270) (n=437) 
Profcsaional 38f, 43f, 361> 4SI> 41 'Ai 
Managerial 231> 12% 12% 17% 16" 
Clerical 30f, 30% 40f, 1S'Jj 32% 
Sales 3'Ai 3'Ai sr. H 21> 
Student I 'Ai 11> :zr. J 'Jj 4'Jj 

Olher sr. IOii sr. '" sr. 

Part-and-Ride Routes (n=l092) (n=900) (n=l99) (o•270) (o•381) 
Profeuional 38" 43'6 361> 4St; 43'Jj 

Managerial llt; 121> 12'Jj 17% 17" 
Clerical 321> 30'6 40'6 151> 31 S 

Sale• 3S 31> St; '" l'Jj 

SWdent or. 2% 2" t 'Jj 31> 

Olher sr. lOt; St; 41i 41> 

imresa Routes (11•98) - - - (n•S6) 

Profeaaional 411> - - - 29" 
Managerial 34% - - - 141i 
Clerical 121i - - - 34S 

Sale• 6f, - - - sr. 
Student 31i - - - 11 Ii 
Olher 441 - - - 7% 
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Education 

As has been found in previous park-and-ride surveys, users of this type of bus service 

are highly educated. The average HOV lane bus patron (park-and-ride and express route) has 

completed at least two years of college (Table 40). 

Education (years) 

Total Sample 
Average 

Park-and-Ride Routes 
Average 

§;mress Routes 
Average 

Education (years) 

Total Sample 
Average 

Park-and-Ride Routes 
Average 

§xpress Routes 
Average 

Table40. 
A-.erqe Educatioaal Lerel of HOV Lue Tramit Ulen, 

Katy, North, Northwest aad Gull HOV Lue Traasit User Suneys 

KatyBOVLue 

1985 1986 1987 1988 

(n=346) (n=S70) (n .. 591) (n•739) 
lS.6 15.4 IS.4 15.l 

(n=llS) (n=409) (n=326) (n•SOl) 
IS.4 IS.4 15.3 lS.l 

(n=131) (n= 161) (n=l6S) (n-=237} 
16.0 IS.S IS.S IS.4 

North HOV Lane Northwest HOV Lane 

1986 1990 1989 1990 

(n=ll14) (n•920) (n= 195) (n=l80) 
14.9 14.9 14.S lS.l 

(n= 1112) (n=920) (n= 195) (n=l80) 
14.9 14.9 14.S lS.2 

(n=102) - - -
IS.8 - - -

Travel Patterns and Trip Characteristics 

1989 1990 

(n=S93) (n=641) 
JS.3 lS.S 

(n=438) (n=441) 
lS.3 IS.4 

(n=ISS) (11•200) 
IS.I IS.6 

Gull HOV Lane 

1989 

(n•432) 
14.l 

(n=378) 
14.l 

(n=S4) 
14.l 

Questions relating to trip origin, trip destination, trip purpose, whether the employer pays 

for part of the bus fare, and whether a car was available for the trip were asked. Responses to 

these questions are highlighted on the following pages. 
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Trip Ori&in 

Transit riders were asked to identify the Zip Code origin of their a.m. trip. Data for the 

Katy HOV Lane routes are illustrated in Figures 14-19 and summarized in Table 41. Data for 

the North HOV Lane routes are shown in Figures 20-24 and outlined in Table 42. Northwest 

HOV Lane route data are illustrated in Figures 25-27 and summarized in Table 43; Gulf HOV 

Lane route data are shown in Figures 28-30 and outlined in Table 44. The park-and-ride route 

origin data are consistent with market areas as defined in previous surveys. 

Kary HOV Lane Routes 

As to be expected, the 1985-1990 ridership on the Memorial Express route primarily 

originates from Zip Codes immediately adjacent to Memorial Drive. Similarly, the 1987-1990 

ridership on the Wilcrest Express route primarily originates from Zip Codes immediately 

adjacent to Wilcrest. Virtually all of the ridership on· the Uptown-Post Oak Express route 

(whose morning departure is from the Addicks Park-and-Ride Lot) originates from Zip Codes 

north of the Katy Freeway. 

Both the West Belt and Addicks Park-and-ride Lots are located north of the Katy 

Freeway. In 1985, approximately 60% of the ridership for the West Belt lot originated from 

Zip Codes north of the freeway. In 1986, however, the north/south ridership split was 

50%150%. In 1987, trip origins shifted once again; about 65% of the riders originated from 

north of the freeway. About 65 % of the 1988 and 1989 riders also originated from north of the 

freeway. In 1990, approximately 56% of the West Belt park-and-ride patrons listed Zip Code 

origins north of the freeway. 

Most recent data for the Addicks lot indicate that about 56 % of its current ridership 

originates from north of the Katy Freeway (as compared to 60% in 1989, 65% in 1987 and 1986 

and 70% in 1985 originating from north of the freeway). 
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LEGEND 

('90) 
20% of Total 

HOV Lane 

Northwest Transit Center 

Park-and-Ride Lot Location 

Note: All Zip Codes begin with 77 

Fiaure 14. Home Oriaim of Patrons of the Uptown-Post Oak Express Route 
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Katy Freeway (l-101') 

LEGEND 

('87, '88, '89, '90) 
203 of Total 

HOV Lane 

Northwest Transit Center 

Note: All Zip Codes begin with 77 

Figure 15. Home Origim of Patrom of the W'lkrest Express Route 
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LEGEND 

('85, ·as. ·a1. '88, '89, ·90) 
203 of Total 

HOV Lane 

Northwest Transit Center 

Note: All Zip Codes begin with 77 

Figure 1,. Home Origins of Patrons of the Memorial Expnm Route 
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LEGEND 

('85, '86, '87, '88, '89, '90) 
20% of Total 

HOV Lane 

Northwest Transit Center 

Park-and-Ride Lot Location 

Note: All Zip Codes begin with 77 

Figure 17. Home Origins of Patrons of the Katy-West Belt Park-and-Ride Service 
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LEGEND 

('85, '86, '87, '88, '89, '90) 
203 of Total 

HOV Lane 

Northwest Transit Center 

"' = II) 

Katy-Mason Park-and-Ride Lot Location (1985) 

Kingsland Park-and-Ride Lot Location (1986-) 

Note: All Zip Codes begin with 77 

Figure 18. Home Origim of Patrons of the Katy·Mason/Kinasland Park-and-Ride Service 
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Katy Freeway (J-1011') 

LEGEND 

( '85, '86, '87, '88, '89, '90) 
203 of Total 

HOV Lane 

Northwest Transit Center 

Park-and-Ride Lot Location 

Note: All Zip Codes begin with 77 

Figure 19. Home Oriaim of Patrom of the Addicb Park-and-Ride Service 
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XatyBOVLue 
BllllRoute ZipCode 

Uptowa - Post 77084 
Oak Espress 77095 

77493 
77040 

Wilcnst Espress 77042 
77077 
77079 
77024 
77082 
Olhcr 

Memorial 77079 
Express 77024 

77042 
77077 
77043 
77082 
Other 

Katy/West Belt 77043 
Park-ancl-Ride 77077 

77042 
77041 
77079 
77080 
77084 
Olhcr 

Kinpland 774SO 
Park-and-Ride 77449 

77084 
Olhcr 

Addicks 77084 
Park-and-Ride 77077 

77449 
77082 
77083 
7709S 
77079 
77450 
Olhcr 

TUle41. 
Zip Code Origins for Katy HOV Lue Tnmsit Trips, 

Katy HOV Lue Tnmsit User Suneys 

LocaCioa Peremt ol Total Origins 
Relath'eto 

Katy Freeway 1985 1986 198'7 1'88 

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

-- - - SI f; SJS 

-- - - 22" 24S 

-- - - 16S 14" 
-- - - St\ 2f; 

-- - - 3,; 2f; 

-- - - 3f; St\ 

-- 41 f; 38S 39'1 S9'Ai 

-- 15,; IS!i 19fi 4fi 

-- 13'Ai 8S 41> Sfi 

-- 9t\ 12t\ 14'Ai !Hi 

-- '" 6'Ai 91> 2,; 
-- 2fi I fi 2'Ai 4fi 

-- 13fi 20fi 13,; 75 

North 33,; 29" 30l> 30fi 
South 18fi l4l> 9'1 101\ 
South 13% 13l> 4fi 12'1 
North 4% 81\ 9S 14'1 
South IOS 6% 11 S H 
North 9fi SS 17S 12" 
North SS St\ "' 4'1 

-- 8'1 20S 13'1 IOI\ 

South 62fi 64% 64S 691\ 
North 291\ 2H 241\ 27" 
North H 31\ 41\ -
-- 1,; St\ g,; 41i 

North 431> 47,; 42S 341i 
South ISi\ 12,; lOf; g,; 
North 14f; 10% 9" lOS 
South 6% 12,; '" Sf; 
South Jfj '" 91\ '" North 31\ "'" '" 15f; 
South 2l> 31\ 6'1 4,; 
South l l> 3f; 3S 4,; 

-- 13t\ l t\ '" '" 

75 

1989 1990 

- 67f; 

- Ill> 

- 13S 

- '" 
SH 47S 
19S 24" 
10,; 21" 
3,; -
91\ 6f; 
3,; 2,; 

33S 53S 
15S 3,; 
SS 4fi 

14'Ai IOS 
95 9fi 
25 Sfi 

22fi 11 'Ai 

34l> 25fi 
H 9'1 
Sfi 21 t\ 
St\ SS 

13S 7S 
13S 23S 
13S 2" 
9S H 

65'1 73f; 
18fi 131\ 

- tf; 
171i 131i 

38% 391i 
IOS 12f; 
11 fi 10'1 
7S St\ 
H '" 7t\ 41\ 
H 4S 

"'" 41\ 
9t\ 13t\ 
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LEGEND 

('86, '90) 
20% of Total 

HOV Lane 

Northwest Transit Center 

Park-and-Ride Lot Location 

Nole: All Zip Codes begin with 77 

Fipre 20. Home Origins of Patrom of' the North Shepherd Park-and·Ride Service 
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Katy Freeway (1-1011') 
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LEGEND 

('86, '90) 
20% of Total 

HOV Lane 

Northwest Transit Center 

Park-and-Ride Lot Location 

Note: All Zip Codes begin with 77 

Fiaure 21. Home Origim or Patrons of the Kuykendahl Park-and-Ride Service 
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Katy Freeway (I-1011') 
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LEGEND 

('66, '90) 
203 of Total 

HOV Lane 

Northwest Transit Center 

Park-and-Ride Lot Location 

Note: All Zip Codes begin with 77 

fiaure 22. Home Origins of Patrum of the Spring Park-and-Ride Serrice 
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Katy Freeway (1-1011') 
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LEGEND 

('86, '90) 
20% of Total 

HOV Lane 

Northwest Transit Center 

Park-and-Ride Lot Location 

Nole: All Zip Codes begin with 77 

Figure 23. Home Origins or Patrons or the Seton Lake Park-and-Ride Service 
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Katy Freeway (l-1011') 
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LEGEND 

('90) 
203 of Total 

HOV Lane 

Northwest Transit Center 

Park-and-Ride Lot Location 

Note: All Zip Codes begin with 77 

Fiaw-e 24. Home Origim of Patrons of the North Sbepbenl-Texas Medical Center Park-and-Ride Service 
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Table 42. 
Zip Code <>ricim for Nortll HOV 1Aae Tnullit Trips, 

North HOV Lule Tnmsit User Sene,ys 

Loc:atioD Relatin Pen:e11t of Total <>ricim 
Nortll HOV 1Aae to Nortll 
Buslloute ZipCode Freeway 1916 1990 

Nordl ....... Park-Md-Ride 77088 West 301i 401i 

77038 West 205 9S 
77060 Eut 9S 7S 
77067 Wnt H SS 
77066 Wnt 7S 4S 
77037 Ealt 7S 7S 
77076 Ealt SS 6S 
77091 Wnt 3S 71i 
<:>dler -- IOii lSS 

Kuykendahl Park-and-Ride 77379 West lH 21 S 
77067 Welt 14S 9S 
77090 Welt 12S 16S 
77388 Welt 11 S 12S 
77014 WCllt 11 S 11 S 
77066 West SS 41i 
77060 Eut 4S 2S 
77073 Ealt 4S l S 
77069 West 3S 41i 
Olher -- lSS 201i 

Spring Park-and-Ride 77373 East 36$ 41S 
77073 Eut 13$ 121i 
77380 Welt SS 21i 
77388 West SS IOii 
77386 East 6S 2S 
77090 Welt 6S IOii 
77381 West SS 1 S 
77338 Eut 31i 4S 
<:>dler -- lSS ISS 

Seton Lake Park-and-Ride 77070 West 21 S 27$ 
77086 Wcat 21 Ii 13S 
77066 West lH 19$ 
77064 West '" 3$ 
77375 West H 3S 
77429 West 6$ l S 
77069 West SS 13S 
<:>dler -- 165 21 S 

Nortll S1lepbel1I - Texas 77088 West - 21S 
Medical c.cer Park-Md-Ride 77066 West - lSli 

77038 West - l31i 
77067 Wnt - 91i 
77014 West - 7S 
77076 Eut - '" 77379 Welt - 7ti 
<:>dler -- - 141i 
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Katy Freeway (1-IOlr) 

LEGEND 

('89, '90) 
203 of Total 

HOV Lane 

Northwest Transit Center 

Park-and-Ride Lot Location 

Note: All Zip Codes be&in with 77 

Figure 25. Home Origim of Patrom ot the Northwest Station Park-and-Ride Senice 
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Katy Freeway (1-IOlf) 

LEGEND 

('89, '90) 
20% of Total 

HOV Lane 

Northwest Transit Center 

Park-and-Ride Lot Location 

Note: All Zip Codes begin with 77 

Filure 26. Home Origins of Patrons of the West Little York Park-and-Ride Senice 
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LEGEND 

('90) 

Katy Free'Way {1-1011') 

203 of Total 

HOV Lane 

Northwest Transit Center 

Park-and-Ride Lot Location 

Note: All Zip Codes begin with 77 

Fipre 27. Home Origins of Patrons of the Pinemont Park-and-Ride Service 
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Table43. 
Zip Code ()riaim for Nordawtst HOV Lue Tnasit Trips, 

NordlWest HOV Lue Tramit Ulel' Suneys 

Loc:aliM Relath·e Pen:ml el Tetal ()riaim 
Northwest HOV Lue toNortlrwmt 
Bas Route Zip Code ........., 

1989 19'0 

Northwest Statioa 17095 South 25S 2H 
Park......_Ride 77065 North 22S 16S 

77429 North IHi 16S 
77064 North 16S 19% 
77070 North "' as 
Other -- 12S 13S 

West LiUle York 77040 North 42% 6SS 
Park---Ride 77084 South ISS Hi 

77064 North 13S -
17095 South lOS 6S 
77041 Soulh a'J. 14'li 
77429 North 4S -
Olher -- as 9S 

Piaemoat Park.-..Ride 77092 Soulh - 25% 
77040 North - 18'li 
77091 North - IH 
77088 North - 14% 
77080 North - 7S 
Other -- - IH 

85 



-
* 

LEGEND 

('89} 
20% of Total 

HOV Lane 

Eastwood Transit Center 

Note: All Zip Codes begin with 77 

Figure 28. Home Origim of Patrons of the South Belt Express Route 
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LEGEND 

('89} 
203 of Total 

HOV Lane 

Eastwood Transit Center 

Park-and-Ride Lot Location 

Note: All Zip Codes begin with 77 

Figure 29. Home Origins of Patrons of tbe Edgebrook Park"'8DCl-Ride Serrice 

87 



-
* • 

LEGEND 

('89} 
20% of Total 

HOV Lane 

Eastwood Transit Center 

Park-and-Ride Lot Location 

Note: All Zip Codes begin with 77 

Figure 30. Home Origins of Patrons of the Bay Area Park-and-Ride Serrice 
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Tmle44. 
Zip Code 0...- for Gall HOV Laae TnDSit Trips, 

Gall HOV LMe Trusit UNI' SurYeys 

Location Rfiatiye 
Gulf HOV Lue Bas Route Zip Code Co Gall Freeway 

South Belt Esprea 77089 Well 
77075 Well 
77581 Well 
Olher -

F.dpbrook hrk ........ Ride 77089 Well 
77034 Eall 
77075 Well 
77546 Well 
77502 Ball 
77504 Ball 
77505 Ball 
77581 Well 
77587 East 
77573 Eall 
Other -

Bay Area Park-aud-Ride 77062 Ball 
77058 East 
77598 Well 
77573 Eall 
77546 Well 
77565 East 
Other -

Percmt of Total 
Oriains 1989 

76% 
10% 
3% 

11% 

26% 
lH 
13% 
8% 
4% 
4% 
4% 
3% 
3% 
2% 

14% 

27% 
13% 
13% 
12% 
8% 
4% 

23% 

The Katy-Mason Park-and-Ride Lot and the Kingsland Lot (which replaced the Katy­

Mason Lot) are located south of the Katy Freeway. Each year, more than 60% of the ridership 

from this area originates from Zip Codes south of the Katy Freeway. 

Nonh HOV Lane Routes 

The Kuykendahl, North Shepherd and Seton Lake Park-and-Ride Lots are located west 

of the North Freeway; the vast majority of the transit ridership for these three lots originates 

from Zip Codes west of the freeway. In fact, 100% of the Seton Lake ridership, more than 

70% of the North Shepherd ridership and at least 75 % of the Kuykendahl and North Shepherd­

Texas Medical Center ridership originates from the west side of the freeway. The Spring Park-
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and-Ride Lot, located on the east side of the North Freeway, draws more than 60% of its 

ridership from east of the freeway. 

Nonhwest HOV Lane Routes 

Situated on the north side of the Northwest Freeway, both the Northwest Station and the 

Pinemont Park-and-Ride Lots attract more than 60% of their ridership from Zip Code areas 

north of the freeway. Although the West Little York Park-and-Ride Lot is located south of the 

Northwest Freeway, more than 60 % of its patrons listed Zip Code origins north of the freeway. 

Gulf HOV La.ne Routes 

More than 75 % of the ridership on the South Belt Express route originates from the 

77089 Zip Code area located just west of the Gulf Freeway. The Edgebrook Park-and-Ride Lot, 

located on the west side of the Gulf Freeway, draws approximately 70% of its riders from Zip 

Code areas west of the freeway. The Bay Area Park-and-Ride Lot, situated on the east side of 

the Gulf Freeway, attracts approximately 80 % of its patrons from the east side of the freeway. 

Trip Destinations 

Since the only destination served directly by the vast majority of the Katy HOV Lane bus 

operations is the downtown area, it is to be expected that virtually all of the Katy HOV Lane 

bus trips being served would be downtown trips. In fact, such was the case in 1985 through 

1988. In 1989 and 1990, however, 16% of the Katy HOV Lane express route bus trips were 

destined to locations other than downtown (Table 45). Although the North HOV Lane primarily 

serves the downtown area, limited service is also provided to the Texas Medical Center, the 

Galleria and Greenway Plaza. Nevertheless, more than 90% of all the transit trips being served 

by the North HOV Lane are downtown trips. 
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Tllble 45. 
Trip ))MtjpaCioN of HOV Lue Tl'Mlit Ulen, 

KatJ, Nortll, Nortllwelt Md Gulf' HOV Lue Tl'llllllit Uller Sane.ya 

iCatJ HOV IAae 

Trip Deltinllfioll 1985 1986 1987 1918 1989 1990 

Total Sa!ll!le (n•3S7) (n•S7S) (n•632) (n•776) (n•641) (n•671) 
Dowarowa 96$ 95$ 94$ 97$ 94" 93$ 
Galleria - Of> 1" 041 11> 11> 
Texas Mcdiu! Centor lS IS IS 1$ IS IS 
Greenway Plaza 0$ OS l $ OS OS IS 
Other 3S 4S 3S 2S 3$ 3S 

f.ms:Ridl! Route• (n-=222) (n=409) (D•3"9) (a ... 525) (n•"69) (a•460) 
Downtown 97S 9H 96S 98S 97S 9H 
Galleria - 0$ - - IS -
Iexaa Medical Center IS 1 S IS IS IS OS 
Greenway Plaza - - 1 S - OS l S 
Other 2$ 3S 2S IS 1$ I$ 

Sl!H &!!.!te! (n•l35) (D .. 166) (n•283) (n=2SI) (D'"' 172) (n=211) 
Downtown 94$ 90$ 91 S 9SS 84$ 84$ 
Galleria - l $ 1$ l S 4$ 7$ 
Texa1 Medical Center l S u, 1$ 2$ 2S 2$ 
Greenway Plaza l % l $ - 0$ - 0$ 
Other 4$ 6$ SS 2$ 10$ 7$ 

Nortb HOV Laue Nonllwest HOV Lane Gulf HOV Laue 

Trip Destination 1986 1990 1989 1990 1989 

Total Sa!ll!le (n=l2S2) (n•988) (n=21S) (n=293) (n=464) 
DownlOWn 94$ 91 $ 97S 95$ 16$ 
Galleria I$ 0$ - 2$ 1 $ 
Texu Medical Center l S H 2$ 11> SS 
Greenway Plaza 2$ 01 - OS 0$ 
Other lS 3$ 1 S 2S IS 

Part-and-Ride R!.!1!!!1 (n=1149) (n•988) (n•215) (n•293) (n==402) 
Downtown 95$ 91 S 97S 95% 91 S 
Galleria l $ 0$ - 2$ 1 S 
Tcxaa Medical Center IS 6$ 1ti IS 4$ 
Greenway Plaza 2% 0$ - OS OS 
Other 1 S 3$ l $ 2$ 4$ 

Emrcn RS!!!!sll (a=I03) - - - (n•62) 
&>owntown 91 $ - - - 4H 

Galleria I$ - - - l $ 
Texas Medical Center l S - - - 18$ 
Greenway Plaza - - - - l $ 
Other 7$ - - - 32$ 

The only destination served directly by the Northwest HOV Lane bus service is the 

downtown area, and at least 95 % of the Northwest HOV Lane transit trips are downtown trips. 

Such is not the case in the Gulf HOV Lane corridor, however. Although more than 90% of the 
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HOV lane park-and-ride trips have destinations in downtown Houston, less than half of the HOV 

lane trips served by the South Belt Express route are downtown trips; an additional 18 % of the 

passengers are destined to the Texas Medical Center, and 32 % are destined to other locations. 

The overwhelming majority of all the HOV lane transit trips surveyed are work trips 

(Table 46). 

Table 46. 
Trip hrpoee of HOV Lane Tnmsit Uaen, 

Katy, Nortla, Nordrwelt ud Gall HOV Lane Tnasit User Sllneys 

Katy HOV Lane 

Trip Purpose 1985 1986 1987 1988 1989 1990 

Total Sample (n-=358) (n•580) (n .. 634) (n=777) (n=644) (n=672) 
Wort 99!f, 97W. 98l> 98l> 97!f, 97!f, 
School 1 l> u l l> 11> 2'1 2'1 
Olber Of. 11> l,, t • Ui I 'A> 

f!rk-and·Bld£ Rou1e1 (n•222) (n•412) (n•349) (n=S25) (n•469) (n=461) 
Work 100% 98• 100% 99l> 98" 99% 
School 0% 2• OJ; O'A> 2!f, . I 'Al 
Olber o• Ol> Ol> 1 !f, o• Of. 

&reu Routes (n=136) (n•l68) (n=28S) (n=252) (n=l7S) (n=211) 
Work 961> 96• 96• 96• 94i> 94!f, 
School 3'.' 3,, 3'1 H 2'A> "'" Olber l !f, 1 W. 1 'A> I 'Al 4'.' 2!f, 

Nortla HOV Lane Nortla,.. DOV Lane Gall HOV Lane 

Triphrpoee 1986 1990 1989 1990 1989 

Total Stmp!e (n•1256) (n•989) (n•117) (n=294) (na46S) 
Wort 99W. 98'A> 98• 99'A> 96l> 
School I 'Al 2'A> 2'A> l'A> ... 
Olber - - - - O'A> 

f!rk·and·R.ide Routes (n ... 1152) (n•989) (n=217) (n•194) (n•403) 
Wort 99• 98'A> 9H 99W. 97!f, 
School l'A> 1!f, H I 'Al 3$ 
Olher - - - - -

i!!I!!!!! Rout.es (n=104) - - - (n=62) 
Work: 97l> - - - 87" 
School 3'.' - - - I'.' 
Olber - - - - SS 
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Auto A vaUability 

In general, riders of the Katy, North and Northwest HOV Lane bus routes are •choice" 

riders; the vast majority have an auto available for the trip, but prefer to ride a bus instead 

(Table 47). The same is true for Gulf HOV Lane park-and-ride users. For approximately 29% 

of the Gulf HOV Lane express route riders, however, transit is the only means available for 

making the trip. 

Tllllle47. 
Allto AYailability lw HOV Laae Tnmit Vien, 

Katy, Nora, Nortlnrwt 111141 Galf HOV Laae 1'nmlit liler Sunt!)'I 

Katy HOV Laae 

Auto AYailable for Trip 1985 1!il86 1917 1988 1989 1990 

Total Sample (n=354) (n==575) (n=622) (n•m) (n=638) (n•667) 
No 7ti 7ti 10% 6ti 10% '" Yea, but inconvenient 10% 7ti 8% 7% 7% 8% 
Y 111, but prefer bus 83% 86% 821> 87% 83% 83% 

f!d!;-and-Ride Routes (n•220) (n=410) (n=343) (n=522) (n=467) (n=459) 
No 5% Sti 7% 4% H '" Yea, but inconvenient 8% 6% Sti 4% 6% 6% 
Yea, but prefer bus 87% 891> SH 92% 86% 87% 

are!!! Routes (n=l34) (n=165) (n=279) (n•250) (n=171) (n=208) 
No 11% 12% 14'1 9% 15% 1a 
Ye1, but inconvenient 13% 11% 111> 13% '" 12% 
Yea, but prefer bus 76% 77'1 75% 7H 77% 15% 

Norda HOV Lane NortJnr.t HOV Laae Gulf HOV Lane 

Auto Available for Trip 1!il86 1990 1989 1990 1989 

Total Sample (n=l246) (n-982) (n=216} {n=294) (n=457) 
No SI. S% H '" 13ti 
Yea, but inconvenient SI. 8% 10% 6ti '" Yea, but prefer bus 90ti 87% 82% 86% 80% 
~ 

f!rlc-and-Ride Rou1S1 (n• 1142) (11=982) (n=216) (11•294) (11•399) 
No SS SS IS H llti 
Ye1, but inconvenient 4'1 '" 10% 6% 7% 
Yea, but prefer bus 91% 87ti 12ti 86ti 82" 

~reu R!!!!te• (11• 104) - - - (n•S8) 
No 10% - - - 29" 
Yes, but inconvenient 17% - - - 7% 
Y oa, but prefer bus 731> - - - 64ti 
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Employer Contribution to Bus Fare 

Most recent survey results show that, for 14%-17% of the HOV lane bus riders, the 

employer pays the entire cost of the transit fare (Table 48). An additional 44%-54% of the bus 

patrons have at least part of their fares paid by the employer. 

Employer Payment of 
Bus Fare 

Total Sample 
Ply• all 
Ply• part 
Pay1oone 

Pirie-and-Ride Routes 
Pay• all 
Ply• part 
Ply• none 

~reuRoutes 

Ply• all 
Pay1 part 
Pay1 none 

Employer Payment of 
Bus Fare 

Total Simple 
Pay1 all 
Paya part 
Pay• none 

bric-and-Ride Route• 
Pa)'I all 
Paya pan 
Paya none 

Emreu Route• 
Pay1 all 
Paya part 
Pay1 none 

Tmle48. 
Employer Payaait of Ht. Fare for HOV LllDe TrMSit Uaera, 

Kat)', Nortll, Nortllwerit all G.il HOV Lue Tnllll!it Uler Slln171 

Kat)' HOV Lue 

1985 1986 1'87 1981 

(n=3S5) (n•574) (n-=628) (n=772) 
19'1 15% 13% 16% 
38% 41 'J 43% 47% 
43% 44% 44% 37% 

(n=221) (n=408) (n-=347) (n=S22) 
21% lH 18% 17% 
45% 46% 52% 525 
34% 36% 30% 31% 

(n=l34) (n=166) (n=281) (n•2SO) 
17% 75 6% 14% 
26% 31% 33% 38'1 
57% 62% 61 'J 481> 

Nortla HOV Lue Nordlwest HOV Lue 

1986 19'0 1989 19'0 

(n=l247) (n•982) (n=211) (n•294) 
17% 16% 15% 17% 
46% 48% 49% 541> 
37% 361> 36'1 29% 

(n=ll44) (n•982) (n=211) (n•294) 
18% 16'1 15% 17% 
47% 48% 49% S4% 
35% 36% 36'1 29% 

(n=103) - - -
9% - - -

39% - - -
52% - - -

94 

1989 1990 

(n=635) (n•669) 
14'1 17% 
43% 44% 
43% 39% 

(n=464) (n=4S8) 
17% 19% 
46% 50% 
37% 31% 

(n=l71) (n=211) 
6% 13% 

34'1 29% 
60% SH 

G111f'HOVLane 

1989 

(n=4S3) 
14% 
48'1 
38% 

(n•393) 
15% 
51% 
34% 

(n-60) 
3% 

28% 
69% 



Attitudes and Impacts Pertainin& to the HOV Lanes 

At least half of the questions contained on the HOV lane transit user surveys focused on 

data concerning the HOV lanes. For presentation purposes, these responses can be grouped into 

the following four categories. 

+ Perceived travel time savings and duration of HOV lane use; 

+ Modal selection and prior mode; 

+ Impacts of the HOV lane on mode choice; and 

+ Perception of the level of HOV lane utilization. 

Perceived Travel Tbne Savin&s and Duration of HOV Lane Use 

Travel Time Savings 

The HOV lane users' perception of time saved by using the Katy, North, Northwest or 

Gulf HOV Lanes is presented in Table 49. As indicated in this table, park-and-ride patrons 

using the Katy HOV Lane perceived a greater travel time savings in 1986 than 1985. This is 

probably the result of the western terminus of the HOV lane being extended 1.7 miles from 

Gessner to West Belt after the 1985 survey. Thus, park-and-ride users on the HOV lane during 

the 1986 were able to bypass a section of severe congestion on the freeway. Following the 1986 

survey, the Katy HOV Lane was extended an additional 5.1 miles from West Belt to State 

Highway 6. This extension did not increase the median travel time savings reported by park­

and-ride users during the 1987 survey, however. Median travel time savings for the a.m. did 

increase (by 5 minutes) in 1988, however. This increase may have been due to the fact that the 

1988 survey was performed 3 weeks after the carpool occupancy requirement was raised during 

the a.m. peak; park-and-riders may have perceived fewer vehicles on the lane and thus a greater 

travel time savings. Median travel time savings perceived by park-and-ride users for 1989 and 

1990 remained at 20 minutes for both the a.m. and p.m. 

95 



1'ra'f't!I Time Sa'riap 

Pemi'f'ed HOV Lue Tra'f'el 
Tilllle Sa'f'iap (mimdes) 

Total Sample 
a.m. (median) 
p.m. (median) 

fl!l:H!l-Ridc &!!!!:£• 
a.m. (median) 
p.m. (median) 

Expreu R.oytes 
a.m. (median) 
p.m. (median) 

Actual HOV Lane TraYel 
rae Sa'rinp (millutes)' 

a.m. (6:00-9:30 a.m.) 
p.m. (3:3(). 7:00 p.m.) 

Trani raae Sa'riap 

Percei'f'ed HOV Lane TraTel 
'lime Sariup (millutes) 

Total Samele 
a.m. (median) 
p.m. (median) 

f!!i;-ag!!-R.idc Routes 
a.m. (median) 
p.m. (median) 

Expreu Routes 
a.m. (median) 
p.m. (median) 

Actual HOV 1.-e Tn'f'el 
Tilllle Sarilp (milmtes)1 

a.m. (6:00-9:30 a.m.) 
p.m. (3:30-7:00p.m.) 

Table 49. 
Percei'f'ed Trani Tilllle Sarilp by HOV Lue Tramil Ulen, 

Jt9ly, Nortla, Nortbat Md G..lf HOV 1.-e Tnuuit t1lel' Suneys 

Jt9ly HOV Lue 

1985 1'86 Hl7 1988 

(n .. 328) (n=.S30) (n•S90) (n•726) 
9 15 l.S :zo 

13 :zo 15 :zo 

(n•:ZOS) (n•388) (n•334) (n•.SOI) 
10 15 IS 20 
lS :zo 20 :zo 

(n•l20) (n•l42) (11•256) (n•22S) 
8 IS 10 IS 
7 15 15 17 

6.8 3.0 4.4 5.1 
s.s 4.0 1.0 2.7 

Nord! HOV Lue Nol1lrwe&t HOV Lane 

1'86 1990 1989 1990 

(n•l147) (n•924) (n• 185) (11•280) 
20 15 lS 18 
2S 20 IS 18 

(n•986) (n=924) (n=185) (11=280) 
:zo lS IS 18 
2S 20 lS 18 

(n=94) - - -
2S - - -
:zo - - -

4.2 3.3 -4.6 2.4 
8.0 0.1 -5.7 1.8 

1989 1990 

(n•.S88) (11=639) 
:zo 18 
:zo :zo 

(n•433) (n•441) 
:zo :zo 
:zo :zo 

(n-ISS) (n•l98) 
IS IS 
20 :zo 

7.9 9.4 
1.1 6.0 

Gall HOV Lane 

1989 

(n•386) 
10 
IS 

(n•33S) 
10 
15 

(n=Sl) 
15 
lS 

3.1 
-3.l 

Generally speaking, users of the Memorial Express route do not perceive as great a travel 

time savings as do the park-and-ride patrons or the other express route patrons (during any of 
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the survey years). A possible explanation for the differences in their perception of p.m. travel 

time savings may be the difference in the p.m. route configuration. Be.cause there is not 

sufficient distance available to safely maneuver from the Gessner exit of the HOV lane (across 

three mainlanes) to the Gessner exit of the Katy Freeway, Memorial Express buses must exit the 

HOV lane at Gessner, exit the freeway at West Belt and "backtrack" to Gessner. 

It is interesting to note that median travel time savings perceived by park-and-ride and 

express route patrons did not increase in 1990, even though the eastern extension to the HOV 

lane had become operational and buses had direct access to/from the Katy Freeway (without 

having to travel on surface streets and pass through two signalized intersections as they had in 

past survey years). 

In general, transit users on the North HOV Lane reported lower travel time savings 

figures in 1990 than in 1986. This may be due to the perception of less congestion in the North 

Freeway corridor following the expansion of the mainlanes and the implementation of the Hardy 

Toll Road (which runs parallel to the North Freeway). 

In the Northwest HOV Lane corridor, park-and-ride users perceived a median travel time 

savings of 15 minutes in 1989 and 18minutesin1990 (in both the morning and afternoon). The 

higher savings perceived in 1990 was expected since the HOV lane had been extended 3.9 miles 

February 1990. 

Median travel time savings reported by Gulf HOV Lane express route users totaled 15 

minutes during both the a.m. and p.m. Similarly, Gulf HOV Lane park-and-ride users reported 

a 15-minute time savings in the afternoon but only a 10-minute savings in the morning. 

Frequency distributions of perceived travel time savings along the Katy, North, 

Northwest and Gulf HOV Lanes are presented in Figures 31, 32, 33 and 34, respectively. 
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Duration Qf HOV Lane Use 

The average number of months transit riders have been using the HOV lane in their area 

is presented in Table SO. The most recent surveys in each corridor indicate that the average bus 

rider in the Katy corridor has used the HOV lane more than two years, the average rider in the 

North corridor has used the HOV lane for almost three years, and Northwest and Gulf HOV 

Lane bus riders have used these facilities for a little over a year. 

Dm..ao. ol HOV Lue 
Use (moadls) 

Toca! Sa!l'l!le 
Averap 

b!l-and-Ride Route• 
Averqe 

Emreu Routes 
Averap 

Ntmber ol Moadls 
HOVLue()pea 

Dm..ao. el HOV Lue 
Vie~) 

Total St!l'l!le 
Aven1e 

b!l-and-Ride Route• 
Averap 

areu B2!:!te• 
Avenp 

Nmw "'Mai1t111 
BOVLue()pea 

T.we50. 
Dm..ao. of HOV Lue U. "1 BOV Lue T....m U.-., 

Katy, Nardi. Noc1bwt _. Gell' HOV Lue TJ'Mlit U.. S'aneya 

KatyBOVLue 

1'85 1916 198'7 1988 

(a•3S2) (a•S62) (a•611) (a•7SS) 
4.0 11.S 11.1 20.7 

(n=222) (n=40S) (n•34S) (n•S14) 
4.0 11.1 11.2 20.l 

(n=130) (n=IS7) (n•273) (a=241) 
4.2 12.S 19 . .S 21.1 

5 11 36 41 

Nortll HOV Lue Nortllweit HOV Lue 

198'i 19'0 1989 1990 

(n'""1240) (n•961) (n•212) {n•216) 
24.3 35.1 9.8 15.3 

(n•1138) (a•968) (11•212) (a-=216) 
23.9 35.1 9.8 15.3 

(a•l02) - - -
21.9 - - -
96 71 IS 27 

1989 1990 

(a•606) (a•6S6) 
2S.2 27.1 

(n•448) (n=4S7) 
24.9 26.3 

(a= ISi) (n•199) 
26.4 21.9 

60 72 

G111f'HOVLue 

1989 

(n•4S6) 
12.9 

(a=397) 
13.4 

(a•.S9) 
10.2 

11 

Data also indicate that 13% of the bus patrons using the Katy HOV Lane, 23% of those 

using the North HOV Lane, 29% of those on the Northwest HOV Lane, and 57% of the riders 

on the Gulf HOV Lane have been traveling the facilities since they opened (the Katy HOV Lane 
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had been open 72 months, the North - 71 months, the Northwest - 27 months and the Gulf --

18 months at the time these surveys were undertaken). 

Previous Travel Mode 

Transit riders using the Katy, North, Northwest and Gulf HOV Lanes were asked to 

identify how they normally made the trip prior to riding a bus on the HOV lane. Their 

responses are summarized in Table Sl. On the Katy HOV Lane routes, approximately 49% of 

the 1990 ridership either drove alone, carpooled or vanpooled. An additional 19% either rode 

a park-and-ride or regular route bus and 32 % did not previously make the trip. (Note: Park­

and-ride service was available in the Katy Freeway corridor prior to the opening of the HOV 

lane.) 

On the North HOV Lane, 56 % of the transit patrons had previously driven alone, 

carpoo~ed or vanpooled. Fifteen percent reported that they had traveled by transit, and 28 % did 

not previously make the trip. (Note: Park-and-ride service in the North Freeway corridor did 

not exist prior to the opening of the North Freeway contraflow lane.) 

Approximately 55 % of the Northwest HOV Lane bus ridership and 52 % of the Gulf 

HOV Lane ridership either drove alone, carpooled or vanpooled prior to using a bus on the 

HOV lane. An additional 24% of the Northwest HOV Lane bus patrons and 30% of those 

riding Gulf HOV Lane buses were already riding buses prior to the opening of the HOV lanes. 

Impact of HOV Lane on Mode Choice 

Transit riders were asked if they would be riding a bus if the HOV lane was not 

available. Their responses are included in Table 52. 

103 



Table51. 
Prmous Tra•el Mode of HOV Laue Tnwit Ulen, 

Katy. North, Northwest ud GuU' HOV Laue Tnwit 11Mr Suneys 

1'aty HOV Laue 

Prmous TraTel Mode 1'85 1986 1987 1988 1989 1990 

Total Sample (n=355) (n=573) (n=630) (n•771) (n•631) (n•665) 

Drove alone 241> 351> 341> 3H 37$ 36S 

Carpool SS SS 91> H 101> IOS 

Vanpool 4$ 61> 2S 4'6 4ti 3" 
Bua S4'6 34'6 33'6 211> 101> 19'Ai 

Didn't make trip 121> 1u; 11 ti 28S 19S 32S 

Other l'Ai 2'Ai 1 '6 0% Oti Oti 

f!rk-and-Ride Routes (n-=121) (n-=409) (n•348) (n=S13) (n•466) (n•4S8) 

Drove alone 301> 37S 34'6 361> 37" 37S 

Carpool 4S SS 8'Ai IOI> 11 S 91' 

Vanpool 6'Ai 7'Ai 3" 41> SI> 3'Ai 

Bua 4S'Ai 29% 30'Ai 19% 16'Ai ISi> 

Didn't make lrip 14% 19% 23% 31" 31 'Ai 36% 

Other I Ii 3$ 2$ - - -
Exeress Routes (n= 133) (n=l64) (n=282) (n=248) (n•165) (n=207) 

Drove alone 14$ 30% 33$ 42% 34% 34ti 

Carpool 6% 6% 10% 8% '" 131> 

Vanpool 1% 3% a 3% 2% 31> 

Bus 67% 47" 37% 131> 32% 28% 

Didn't make uip 11 % 13% 18% 131> 241> 121> 

Other 1 'Ai l % - 11> lS 0% 

North HOV Lane Northwest HOV Laue G1111HOVLaue 

Previous Tra•el Mode 1986 1990 1989 1990 1989 

Total Sample (n=l240) (n=979) (n•214) (n•289) (n•457) 

Drove alone 35% 39% 46% 46'1 38% 

Carpool 10% Hi 91> 6" Iii 
Vanpool 7% 8% 3% 31i 61i 

Bua 22l> ISJ> 21 % 24$ 30% 

Didn't make trip 25% 28% 18% 21 'Ai 18% 
Other I Ii I 'Ai 3% - O'Ai 

lark-and-Ride Routes (n=l 137) (n=979) (n=214) (n=289) (nc396) 

Drove alone 35% 39% 46% 461> 36% 

Carpool 9% 9'Ai 9'Ai 6% '" Vanpool 8% 8% 3$ 3% 61> 

Bus 22'6 151> 21 % 24li 32% 

Didn't make trip 25% 28'lt 18'6 21 'lt 19S 

Other 11> 1 S 3% - -
~:mress Routes (n= 103) - - - (n=61) 

Drove alone 34% - - - 51 'Ai 

Carpool 19$ - - - 12% 

Vanpool 11> - - - H 
Bua 21 % - - - 16" 

Didn't make lrip 25% - - - 11% 

Other OS - - - 2'1 
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Table 52. 
Ride Bui If HOV LMe Bad Not ()pl!lled, 

ltaty, N'el6, Nordlwat 8lllll Gall HOV LMe Tramit t.1111' Sune)'I 

ltaty HOV LMe 

Ride Bui ii No HOV IAae 1985 1986 1987 1981 1919 1990 

Total Sample (n=3S6} (n=S75) (n•629) (n•773) (n=641) (n=670) 
Yea 69S 43'1 52'1 3SS 32'1 35'1 
No lSS 26'1 20S 33S 36'1 31'1 
Not1Ure 16'1 31" 28'1 32'1 32S 34'1 

brt-uc!:Risl~ Route• (n•221) (n=410) (n•345) (n•S22) (n•468) (n•460) 
Yoa 62S 37'1 S2S 31'1 27'1 19'1 
No 22'1 31'1 24S 38'1 4111 "" Not aure 16'1 32'1 24S 31 S 321> 33'1 

Exereo Routes (n•135) (n•l65) (n=284) (n•251) (n=l73) (n•210) 
Yea 79'1 S6S S3S 46'1 44'1 48" 
No SS 14'1 ISS 21 S 22'1 17'1 
Not IUfll 16'1 30'1 32'1 33" 34'1 3SS 

Norcia DOV Laae Nordawest HOV Lane Gulf HOV Lane 

Ride Bus ii No DOV Laae 1986 1990 1989 1990 1989 

Total Sample (n=1247) (n=981) (n=21S) (n=191) (n=4S7) 
Yea 23S 33S 41 S 41 S S6S 
No 41 S 37'1 39'1 35'1 22'1 
Not IUR 36'1 30'1 20'1 24S 22S 

Parle-and-Ride Routes (n=14S) (n=981) (n•llS) (n=291} (n=396) 
Yea 22'1 33'1 41 S 41 S 58'1 
No 42S 37'1 39'1 3SS 20'1 
Not IUR 36'1 30'1 20S 24'1 22'1 

Express Routes (n=102) - - - (n=61) 
Yea 34$ - - - 48" 
No 28'1 - - - 31 S 
Not IUl'C 38'1 - - - 21'1 

In 1985, 69% of the Katy HOV Lane bus riders answered •yes." By 1990, however, 

only 35% said •yes• (and an additional 34% were •not sure"), indicating that the presence of 

the HOV lane has become much more important in recent years. 

Elsewhere, 41 % of the Northwest HOV Lane and 56 % of the Gulf HOV Lane bus riders 

reported they would still be riding a bus if the HOV lane was not available. On the North HOV 

Lane, however, 37 % of the bus riders state that they would not ride the bus if the HOV lane had 

not opened, and an additional 30% were not sure. 
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A related question asked how important the HOV lane is in their decision to ride a bus. 

Their responses to this question (Table 53) are consistent with their responses to the previous 

question. 

T.a.le53. 
laportaace el HOV 1.-e ill Mode CMice Decilioa, 

~. Nert1a. Nortilwat _.Gall HOV 1.-e Tftllllil U.- Sllneya 

Bow laportat W• ~BOVI.-e 
HOV Lue ill Decilliom 
.. Ride .. 1915 191Ci 1917 1918 1919 1991 

Toy.I Stqwle (n•357) (n•S73) (n•626) (a•774) (n•634) (n•667) 
Vwy imporlanl 391 5741 5441 Ali 721 7241 
Somewhat impolWlt 261i 2741 2441 181 171i 1941 
Not impolWlt 3S• 161i 2241 1441 llli 91i 

flll:l!H!-li!&! R.orute1 (n=222) {a==409) (n•345) (a•S22) (a•-464) (n•458) 
Very imporlanl 4741 621i S741 7341 151i 7941 
Somewhat imporlanl 2741 2541 l41i 1741 IH 1441 
Not imporlanl 261i 131i lHi 1041 1041 '" 

lbilH!!! &ouie1 (n=135) (a=164) (a=211) (ns252) (nc170) (n•209) 
Vwy imporlanl 2541 .. 41 sos SH 6241 SH 
Somowbat important 2441 301i 2541 2041 l41i 301i 
Not important 51 J. 26J. 251 2241 1441 141i 

Bow laportat Was Nertk HOV Lue Nertlnftlt HOV Lue GaU'HOVLue 
HOV l.-e ill Decilioa 
C.Ridelhlll H8' 1990 1919 1991 1919 

T911! S!qwle (n=1250) (n•977) (n=216) (n•293) (n•462) 
Very impottant 761i 73• 7141 7641 5441 
Somowbat important 1741 1741 2141 1541 2241 
Not important 741 1041 II 9'1; 241 

M:l!H!-lis!! ltoutH (n•1146) (n•977) (n=216) (nc293) (n•401) 
Vwy impotunl 7641 731 7141 761 SI I 
Somowbat important 1741 171 2141 ISi 231 
Not import.ant "' 1041 •• 91 261 

liillU:lll R.orute1 (n•104) - - - (a•61) 
Vwy import.ant 721 - - - 741 
Somowbat import.ant 121 - - - 151 
Not import.ant 161 - - - 111 

In 1985, 39% of the Katy HOV Lane bus riders indicated that the transitway was •very 

important• in their decision; in 1986, 1987 and 1988, this percentage continued to increase. By 

1989, the percentage increased again (to 72%) and remained at that high level in 1990, further 
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indicating that the HOV lane's role in mode choice decisions has become more important in 

recent years. 

Most current data in the other three corridors show that the presence of the HOV lane 

was "very important" to 54% of the bus riders on the Gulf HOV Lane, 73% of those on the 

North HOV Lane and 76% of those on the Northwest HOV Lane. 

Perce,ption of HOV Lane Utilization 

One of the most important issues addressed in the HOV lane user (and nonuser) surveys 

involves commuter perception of HOV lane utilization. One of the main reasons for permitting 

carpools on the Katy HOV Lane (and later the other three HOV lanes) was to increase the 

perception of utilization. Transit patrons were asked whether they felt the HOV lane is 

sufficiently utilized to justify the project. Their responses are presented in Table 54. 

As to be expected, on the Katy HOV Lane, as actual HOV lane utilization has increased 

(1985-1987), so has the perception of utilization. In 1988 (after the utilization of the HOV lane 

was restricted to 3+ vehicles between 6:45 a.m. and 8:15 a.m.), both the actual and perceived 

utilization declined somewhat. In 1989, however, both the actual and perceived utilization 

increased once again, and by 1990 (following a further increase in vehicle volumes), 87% of 

those surveyed felt the HOV lane is being sufficiently utilized. 

Elsewhere, increases in actual HOV utilization have also resulted in increases in the 

perception of utilization. Most current data show that 75 % of the Gulf HOV Lane bus riders 

and 88% of the North and Northwest HOV Lane transit patrons stated these HOV lanes are 

sufficiently utilized to justify the projects. 

In considering these responses, it should be noted, however, that the typical bus rider 

views the HOV lane from inside a crowded bus. He does not have a clear idea of the number 
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of vehicles traveling on the lane and is more likely to think in terms of the number of persons 

moved per bus. 

Tllllle.54. 
Pll'cepliaa of HOV Lw UtiliulioD, 

Katy• Nortla, Nortlnrmt _. Glllf HOV Lw Tl'IUllit Uaer Slaneyl 

KatyBOVLw 
Is HOV Lw s.tlidaady 
lJdJizecl to JlllCify Project 1'851 19162 198'7' 19884 1989' 1'90' 

Tolll Sample (n•348) (n•567) (n•618) (n•763) (n•630) (n-=658) 
Yoa 49S 66S 77'1> 72S 85'1> 87J, 
No 33S 14'1> 7'1> H SJ, 4J, 
Not 111re 18'1> 20S 16'1> 20S 10$ 9" 

Piirt:1nd·R.i!!! B~s (nc:218) (n-404) (n=339) (n..,SlS) (n•461) (n•4S2) 
Yea SS'I 71 'I llS 77J, 88$ 89'ii 
No l6S 11 'I SS 6'1 SS 3'1 
Not 1Urc 19'1 18$ 14'1 171> 7'1 H 

Express Routes (n=130) (n=163) (D"'279) (n•248) (n•169) (n•206) 
Yc1 37'1 S3'1 72'1 62'1 78'1 83'1 
No 46'1 21 'I IO'I 12'1 7'1 7'1 
Not IUl'C 17'1 26'1 18'1> 26J, lSS 10'1> 

HOV Lue VebicJe Volumes 
(A.M. Peak Period)' 138 2S6 2412 2032 2186 2635 

North HOV Lue NorCla1"9t HOV Lw Gd'BOVLw 
Is DOV Lane SafticieDtly 
UdliHd to JlllCify Project 19861 1990' 

Total Sample (n•1230) (n-972) 
Yes 81 % 88"' 
No 6'1 4'1> 
Not IUl'C 13S H 

M:mi·R.ide Bm!b!• (n==1129) (n-972) 
Yea 81'1> 88$ 
No 6% "" Not IUl'C 13S '" 

Exert!!!~• (n•lOl) -
Ye1 79% -
No S'I -
Not 1Urc 16S -

HOV Lw Vellide V....._ 
(A.M. ,.. Period)' 393 1S95 

1 Alllhoriud btua fl1td wmpooll only (before carpooll ~ allow«l) 
'Alllhoriud btun, wmpooll flltd 3 + carpools 
1 2 + whicl.u, no allllwrlz.ali.on 

19891 1990' 

(n•207) (D.•286) 
72'1> 88'1 
6% S'I> 

22S 7% 

(n•207) (n=286) 
72'1 88'1> 
6S SJ, 

22• 7'1 

- -
- -
- -
- -

1463 2099 

• 3+ whicl.u, no ""'11wri1.alion between 6:4S a.m. fl1td 8:JS a.m.,· 2+ whicl.u, no~ al aU other limu 
s 3+ whicle1, no allllwrlr.alion between 6:4S a.m. fl1td 8:00 a.m.; 2+ whic/.u, M alllhorir.alion at aU other limes 

'Source: m Ruearch R#pon 484-12 fl1td m HOV laM volume cotWs 
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1989' 

(a=4SO) 
75'1 
9$ 

16$ 

(n=391) 
75S 
9'1, 

16% 

(n•59) 
75'1 
H 

17'1 
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Comments 

Survey participants were encouraged to use the back of the forms for additional 

comments. Approximately 20%-25 % of the participants did provide comments. These 

comments are summarimf in Table 55 below. 

TIWeSS. 
Atldiitirll c-mllllll, 

~. Ner6. Nor1htlt _. G.11HOV1-e T....at U... s.rn,.. 

Pere.- ti Taal c.mmllllll 

~BOVl.ae 

C-mmt 1985 1986 1917 1988 1989 1990 

Exlend the HOV laoo 22ti 5ti I ti - - -
Provide more and/or biaer peak period bme1 1H 13S us llS 19ti 23S 
Poor Olllry/exit clelip 16ti 71i loti n; 61i lli 
Lole time due to bu• routine on/off HOV lane n; 71i 2'1 I ti 41i 61i 
Bus fare too bip 7ti lt'. Iii 3'1 3ti OS 
Good job MEnlO/HOV laoc i1 JrUl 31> 13'1 26'1 23" 27\t 25\t 
HOV laoc too crowded wkh 2 + carpool11 - - 30'1 20'1 '" 11 Ii 
Dillib okl bu.el - - - - OS 3'1 
Olber 28% .SH in; 241i 341' 301i 

Pere.- ti Total c_..a 

Nortla HOV 1..-e Nortlawm HOV 1-e GllllBOVl.ae 

c--- 1986 IM IM IM 1989 

Ex'lend the HOV laoc 23'1 - - - -
Provide more and/or biaJer peak period bu.el 14'1 9t'. lH 47\t 9" 
Poor emy/exit cleaign - 2'1 2'1 lti 6" 
l..ole time due to bua routine on/off HOV laoc - Ot'. 5ti l t'. 3'1 
BUI fare too hiah 4'1 :?ti lli I Ii OS 
Good job MEI'llO/HOV laoc ill Jl'Ul 141i 251i 23t'. 20'1 251i 
HOV laoo too crowded wkh l+ carpool& - H - 1 Ii -
Dislike old bu.el .s• "" !ti Hi 01' 
Other 40" 49S so• 23ti 57ti 

I °" IM 1988, 19119"""' 1990 Killy HOV law lf4/'Wyl • • ~ Well ·HOV,_ too c1'0tllflll willi 2+ ctlltpOOl.I -~ J + Nl'pOOI 

nlf#1ction u " food -· • 

l()C) 





CHAPTER6 
HOV LANE CARPOOLN ANPOOL SURVEYS 

As noted in Chapter 4, the surveys of HOV lane carpoolers and vanpoolers performed 

in 1985 and 1986 included both drivers and passengers, while the 1987, 1988, 1989 and 1990 

surveys included drivers only. 

Previous reports (ITI Research Reports 484-4 and 484-8) categorize the 1985 and 1986 

survey data by vanpool driver, vanpool passenger, carpool driver and carpool passenger. In this 

report, however, carpool and vanpool responses have been combined. This was done for two 

reasons. First, the 1987, 1988, 1989 and 1990 surveys included carpool/vanpool drivers only; 

therefore, no passenger data are available for these survey years. Second, since vanpools now 

comprise such a small percent of the total sample of poolers, presenting separate vanpool 

responses is not warranted. 

As was the case with the HOV lane transit user surveys, the surveys of HOV lane 

carpool/vanpool users primarily addressed the following three areas: 

• Personal characteristics; 

• Travel patterns and trip characteristics; and 

• Attitudes and impacts pertaining to the HOV lanes. 

fersonal Cbanu:terktics 

Carpoolers/vanpoolers traveling the HOV lanes were asked a series of questions 

concerning their age, sex, occupation and level of education. Their responses are presented in 

Tables 56 and 57. 
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Clwaderistic 

Ale ()'eers) 
Media a 

Sex 
Male 
Female 

Oa:apetioa 
ProfeMional 
Mana serial 
Clerie&l 
Sales 
Student 
Service Worker 
Craftsman 
Homemaker 
Other 

Education ()'ears) 
Average 

Table56. 
Penoaal Claaracteristic ot HOV LIDe Carpoolera/Vupoolen, 

ltaty HOV LIDe CarpiolfVaapool Suneys 

ltaty HOV LIDe Carpooll/Vupools 

1'85 1986 198'7 1981 

(n•539) (n-=635) (a•S70) (a=381) 
38 38 36 36 

{n•S42) (n•612) {n•S68) {a•377) 
SSS SSS SSS S4S 
4SS 4Sf> 42S 46S 

(n•533) {n•609) (a•S61) (n•S4S) 
SSS S4S 44S 44S 
201. 171. J9S 19S 
tH 21 S 161. 12S 
21. 4S SS SS 
OS 3S SS 4S 

- OS IS 61. 
O'J, - 311 2S 
OS O'J, lfi 31. 
S'Ji J 'J, 21. lS 

(n•S3S) (a•61S) (a•S61) (n•371) 
IS.S 15.3 15.6 15.S 

Table57. 
Personal Cbaracter'btics of HOV Lue Carpoolers!Vupoolers, 

North, Nor1bwest ud Gulf HOV LIDe CarpiolfVupool Suneys 

North HOV Lue Nortbwest HOV LIDe 
Carpools/Vaapools Carpools/'Vanpools 

Cllaracterisde 
1986' 1990 1988 um 1990 

Ace (years) (n•l53l) (n=188) (a•lSS} (n-=249) (n•238) 
Median 39 37 3S 36 36 

Sex (n•1S38) (n• 1S9) (n•2S3) (a•247) (n•234) 
Male SSS 531. 531. sos 381> 
Female 451> 471> 471> sos 621> 

Oa:apadoo (n•lSJl) (n•l74) (aa239) (n•239) (n•231) 
Profeaaional 451> 381> 441> 441> 491> 
Managerial 241> 21 S 17S ISS 20S 
Clerie&l 23S llS 201> 181> 151> 
Salu 7'Jli ll'Jli l3S '" 7S 
Student l S 2S OS JS SS 
Service Worker OS 1 S a 2S 2ti 
Craftlman OS SS 21. 4S 1 S 
Homemaker - l S I Ii - IS 
Other O'Jli - IS 2S OS 

Education (fears) (n•1Sl3) (n•J76) (n•24S) (n-=243) (ns230) 
Average 15.0 14.S 14.2 14.1 IS.2 

11' 

1989 

{n•S78) 
3S 

(n•S74) 
551> 
45S 

(n ... SSO) 
4Sf> 
18S 
lSS 
6S 
4S 
lli 
3'J, 
4'J, 
31. 

(n•S6S) 
15.3 

Gall HOV Lane 
Carpools/Vupools 

1981 1'89 

(n= 121) (n=119) 
35 37 

(a•llS) (n.,118) 
4lS 411> 
SIS 591> 

(n•l17) (n•l18) 
331> 46'Jli 
14'Jli lSS 
31S l6S 
11 S 41> 
IS IS 
4S 3'Jli 
4S lS 

- -
21> JS 

(n•ll8) (n=ll8) 
14.1 14.3 



Throughout the survey years, the median age of HOV lane ca.rpoolers/vanpoolers is in 

the mid to upper 30s. 

At least half of the Katy and North HOV Lane poolers surveyed most recently are male; 

whereas 59 % of the Gulf HOV Lane poolers and 62 % of the Northwest HOV Lane poolers are 

female. 

Occupation 

Most recent survey data indicate that the majority of the HOV lane ca.rpoolers/vanpoolers 

surveyed are employed in either "professional," .. managerial," or "clerical" job positions. More 

specifically: 

+ Between 38 % and 49 % of the poolers' occupations are classified as "professional"; 

+ Between 15% and 21 % are employed in "managerial" positions; and 

+ Between 15% and 26% are employed in "clerical" positions. 

Education 

The average Katy and Northwest HOV Lane carpooler/vanpooler has completed at least 

3 years of college; the average North and Gulf HOV Lane pooler has completed more than 2 

years of college. 
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Travel Patterns and Trip Characteristics 

Carpoolers and vanpoolers using the Katy, North, Northwest and Gulf HOV Lanes were 

asked a series of questions pertaining to the formation and operation of the carpool/vanpool on 

the HOV lane. Responses to these questions follow. 

Year Joined Car.pool!VanpooJ 

The year HOV lane poolers joined their present carpool/vanpool is presented in Table 58. 

As to be expected, surveys performed shortly after each HOV lane opened showed markedly 

higher percentages of poolers joining their present carpool/vanpool before the HOV lane opened. 

However, most recent survey results show that 54 % of the North and Gulf HOV Lane poolers, 

79 % of the Northwest HOV Lane poolers and 92 % of the Katy HOV Lane poolers reported 

joining their present carpool/vanpool ofter the opening of the HOV lane. 

Median Aae of CaJ:poolslVanpools 

As shown below, the median age of HOV lane ca.rpools/vanpools surveyed most recently 

(which ranged from 4 to 13 months) is less than or equal to the number of months the HOV lane 

has been open (to carpools). 

HOVLane 

Katy (1989) 

Nonh (1990) 

Nonhwest (1990) 

Gulf (1989) 

Number of Months 

Median Age (monthf) HOV Lane Open 

Qf Carpools/Van,JJools as Qf Survey Date 

13 S4 

4 

9 

12 
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Table 58. 
Year Joiaed Pnsaat Carpool/VDpool, 

"8ty, North, Northwest aacl Gull HOV Lue Carpool/Vupool S'uneys 

"8ty HOV Lue Norcia BOV Lue 
Carpools/Vupoob c...pools/V.-pools 

Claaracteristic 
1985 1'86 1'89 198(;1 1990 

Year Joiaed Preseat 
Carpool/Vupool (n=549) (n-=628) (nc447) (n=1600) (n=1S9) 

Before 1980 10$ 10$ H 10$ 4$ 
1980 10$ Sf, I Ii '" 2f, 
1981 IO" s" 1" 11" IS 
I982 I2f, 4$ o" 11 $ Of, 
1983 I3f, Hi IS 10$ -
1984 28$ 12$ s" 14$ 3f, 
198S 17$ 3H 2$ 32$ 31> 
1986 - 18$ 6" 3$ 0$ 
1987 - - 16$ - 6$ 
1988 - - 31 $ - SS 
1989 - - 37!1> - '" 1990 - - - - 67" 

Joined Pn!sent Carpool/Vupool (n=S49) (n=628) (n ... 447) (n=l600) (n= 159) 
Before HOV Lane Opened 15$ 66$ '" 59" 46" 
After HOV Lane Opened 25$ 34$ 92$ 41 $ 54$ 

N&rdawest HOV Lue GullHOVLae 
Carpools/Vmpoob Carpools/Vaapoob 

Characteristic 
1988 1989 1990 1988 1989 

Year Joined Pn!sent 
CarpooVVanpool (n=222) (n= 199) (n= 196) (n .. 111) (n•lOl) 

Befort. 1980 3$ IS O!li 6!1> SS 
1980 l!li - - 3f, I$ 
1981 1$ 0$ 2J> 1 S 4S 
1982 2" - 0$ lS 1 S 
1983 a 2$ 1$ 4S I$ 
1984 4J, 4J, lS I Ii H 
1985 4$ 3$ 2" SS 4f. 
1986 10$ 4$ 2$ 6f, 3$ 
1987 ll fi H 4$ 13S H 
1988 60f, 27f, 11 f, S9$ 22f, 
1989 - SIS 23S - 4SS 
1990 - - S3S - -

Joioed Pnsaat Carpool/Vaapool (n•222) (n•199) (n-=196) (n• llI) (n•IOl) 
Before HOV Lane Opened 66$ 3Sf, 2I f, SI Ii 46S 
After HOV Lane Opened ,..,.., 65$ 79f, 49S 54$ 

1 lnclutk1 responses.from w.mpoolef'6 only; carpools wen n« alJowU on IM HOV lane t11 IM lime of this 6111WY· 
Nole: The Killy HOV Lane opened"' Wl1lpO(Jl.s in October 1984 and IO carpools in A.prll 1985,- IM Nordt HOV Lane opened 

IO Wl1lpO(Ji.s November ]984 and IO carpools in }UM 1990. 
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It has been estimated that the majority of trips served by the HOV lanes during the a.m. 

peak period are work or school trips. As shown below, the results of the most recent surveys 

in each corridor confirm this theory: 

HOVLmr( 

Katy 

North 

Northwest 

Gulf 

Home Zip Codes 

Trio Purpose 

86% Work; 3% Sdwol,· 11% Other 

98% Work; 2% School,- 0% Other 

90% Wo1*,· 10% School 

98% Work,· 2% School 

A review of home Zip Code data for HOV lane carpoolers and vanpoolers indicates the 

following: 

+ The majority (63 % ) of Katy HOV Lane poolers reside in one of 5 Zip Code areas in 

west Houston (Table 59; Figure 35); 

+ More than 60% of the North HOV Lane carpoolers and vanpoolers reside in one of 

9 Zip Code areas in North Houston (Table 59; Figure 36); 

+ About two-thirds of the Northwest HOV Lane poolers reside in one of 5 Zip Code 

areas in northwest Houston (Table 59; Figure 37); and 

+ Carpoolers and vanpoolers using the Gulf HOV Lane typically reside in one of 8 Zip 

Code areas in southeast Houston (Table 59; Figure 38). 
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Table 59. 
Home Zip C.S. of Carpoolers/Vupoolen, 

Katy, Nortll Nordrwelt 111111 G'lllf HOV Lue CarpoollV..,..a Suneys 

Home Zip Code 1985 1986 1987 1988 1989 1990 

Xaty HOV Lue Carpools/V•pools (n.,649) (n•621) (n=S70) (n•384) (n=S76) (n=730) 

77079 11" lSS 14S 111' 101' 12" 
77084 lH IS" 14" 20'6 lH lSS 

77450 14" 19'6 15" 21S 21" 17S 

77077 12" 11 S 9S 7S IS us 
77449 11'6 14" 161> 12,; 13S H 
77042 51> 31> "" l" 3S 3S 

77043 S1' 3" 3" 2,; 3S "" 77082 3" 2S "" 2" 3" "" 77083 "" SS 4S 4S SS SS 

Odlcr 9S lOS 17S lOS 16S 21S 

Norda HOV Laae Carpools/Vapools - (n=lSS4)1 - - - (n=118) 

77373 - 11 S - - - H 
77380 - lOS - - - IS 

77379 - 9S - - - 11 S 

77381 - 8'.I - - - SS 

77388 - 8% - - - llS 
77090 - SS - - - "" 77066 - 4S - - - 6S 

77073 - 3% - - - 2S 

77069 - 31> - - - SS 
77014 - 2S - - - 3S 

77060 - 2S - - - SS 
77067 - 2% - - - 6% 

77088 - 2% - - - 7S 
77038 - 1 S - - - 4% 

Odlcr - 301. - - - 24% 

Nordawest HOV I...ue Carpools/Vaapools - - - (n=256) (n•252) (nz238) 

77040 - - - 24S 161> 22% 

77®5 - - - 141> IS% 16S 

77064 - - - 13% 12% 14S 

77065 - - - Hi 9% 7% 

77070 - - - '" 5S SS 
77429 - - - "' 12" H 
77041 - - - 7% 7% 4% 

77084 - - - 4S 6% 6% 

77088 - - - 3% H SS 
Odlcr - - - 11 S tSS 13% 

G'lllf HOV Lue Carpools/Vapools - - - (n•122) (D•llO) -
77089 - - - 17% 25% -
77034 - - - '" 9% -
77061 - - - 7% "" -
77062 - - - '" 6% -
77546 - - - 7" 7" -
77573 - - - 7% 2% -
77598 - - - H I" -
77017 - - - 5% 3% -
Odlcr - - - 35% 43% -

1 Includes n:.rponses from vanpoolers only: carpools wen not allowed on die HOV laM 111 lhe lime of tJliz .rurwy. 
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-
* 

Katy freeway (l-JO) 

LEGEND 

('85, '86, '87, '88, '69, '90) 
20% of Total 

HOV Lane 

Northwest Transit Center 

Note: All Zip Codes begin with 77 

Fipre 35. Home Oriaim of Katy HOV Lane Carpoolers/Vanpoolers 
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Katy Freeway (J-lOlf) 

-
* 

LEGEND 

('86, '90) 
20% of Total 

HOV Lane 

Northwest Transit Center 

Note: A.11 Zip Codes begin with 77 

Figure 3'. Home Ori&ins or North HOV Lane Carpoolers!Vanpoolers 
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Katy f'l'eeway (l-1 O) 

LEGEND 

m ('88, '89, '90) 
203 of Total - HOV Lane 

* Northwest Transit Center 

Nole: All Zip Codes begin with 77 

Figure 37. Home Origins of Northwest HOV Lane Carpoolers/Vanpoolers 
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-
* 

LEGEND 

('68, '89) 
20% of Total 

HOV Lane 

Eastwood Transit Center 

Note: All Zip Codes begin with 77 

Figure 38. Home Origins of Gulf HOV Lane Carpoolers/Vanpoolers 
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HOY Lane Entrance Ramp 

The Katy, North and Gulf HOV Lanes each have three entrances in the inbound direction 

(for the a.m. operation), and the Northwest HOV Lane has five entrances. HOV lane poolers 

were asked which of the entrances they typically use to access the HOV lane in the a.m. Most 

recent results along the Katy HOV Lane indicate that 559' use the 1-10 ramp just west of 

SH 6, 23 % use the flyover ramp located at the Addicks Park-and-Ride Lot, and the remaining 

229' enter the HOV lane via the Gessner slip ramp. 

On the North HOV Lane, approximately 63 9' typically use the North Belt mainlane 

entrance ramp, 199' use the Aldine-Bender wishbone ramp, and the remaining 18% access the 

HOV lane from the North Shepherd ramp. On the Gulf HOV Lane, 62 % of those surveyed 

enter the HOV lane via the Broadway ramp, 36% enter from the south Loop (1-610) and 1 9' use 

the F.astwood (Lockwood) ramp. 

In the Northwest corridor, 32 % of the carpoolers and vanpoolers reported entering the 

HOV lane at the FM 1960 slip ramp, 259' from the Northwest Station ramp, 269' from the 

Little York flyover ramp and the remaining 17 9' from the Pinemont ramp (no poolers reported 

using the Dacoma entrance to the HOV lane). 

Vehicle Occupancies 

Kazy HOV Lane 

At the time of the 1985 survey, utilization of the Katy HOV Lane was restricted to 

authorized carpools carrying 4 or more registered persons. During the 1986 survey, the 

minimum occupancy for authorized carpools had been lowered to 3 persons. By the time of the 

1987 survey, the passenger requirement had be.en lowered to 2 persons and all authorization 

procedures were eliminated. Shortly before the 1988 survey, the minimum carpool passenger 
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requirement was raised from 2 to 3 persons between the hours of 6:45 a.m. and 8: 15 a.m. This 

3+ operating restriction was also in effect during the 1989 survey. In 1990, the 3+ passenger 

requirement had been modified to 6:45 a.m. through 8:00 a.m. 

The actual occupancies of the carpools/vanpools traveling on the Katy HOV ~e are 
4.:, 

shown in Table 60. In 1990, Katy HOV Lane carpools/vanpools carried an average ~f 2.4 

persons per vehicle. 

Table '4». 
Vellicle Ocaapuciea of HOV Lue Carpools/V...,ooll, 

Katy, Norda, Northwest IUICI Gull HOV Lue Carpool/Vupool s.ne,a 

Katy HOV Lue Carpools/VMpOOls 

Cll.aracterisUc 1985 1986 1987 1988 1989 1990 

Vebicle Ocaapancy (n=97) (n•l23) (n•592) (n•409) (n..,568) (n=734) 
2 or leA - l'li 7H 65% '°" 72% 
3 19% 30% 15'/o 24% 27% 20'1i 
4 15% 23'/o 4'/o 9% 10% S'li 
5 4% 4% 1 % 2% 2% I 'Ii 
6 10% 5% I 'Ii 0% I 'Ii 1 'Ii 
7 H 3% I 'Ii - O'li O'li 
8 lS'li 8% O'li - - O'li 
9 15% 4'1i - - - l 'Ii 
10 2$ 6% - - - -
11 5'li 6'1i - - - -
12 4'1i S'li 0% - - OS 
More than 12 2% 5% - - - O'li 
Average 6.8 6.0 2.3 2 . .S 2.6 2.4 

North HOV Lue Northwest HOV Lue GalfHOVLue 
Carpools/Vanpools Carpools/Vanpools Carpoob/Vanpools 

Cllaracteristic 19861 1990 1988 1989 1990 1988 1989 

Vebicle Ocaapancy (a.,.202) (n•187) (n•261) (as2Sl) (11•239) (n•124) (n•122) 
2 or leA - 77% 79% 80% 77'/o 78'1i 74% 
3 - 14$ 17% 18% 17% 13% 15% 
4 l % 3$ 3'1 l'li 6% 6'1i 7'1i 
s 2" 3'1i 1 'Ii O'li - 2'1i 2% 
6 7'1i l fi - - - 1 'Ii -
7 H - - - - - -
8 14% - - - - - -
9 13'1 I 'Ii - - - - -
10 16'1 IS - - - - -
11 9% - - - - - -
12 17'1i OS - - - - l 'Ii 
More lhaa 12 12% O'li - - - I 'Ii 
Average 9.7 2 . .S 2.3 2.2 2.3 2.3 2 . .S 
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North HOV Lane 

During the 1986 survey, vanpool utilization of the North HOV Lane was limited to 

authorized 8 + vanpools. About four months before the 1990 survey, the passenger requirement 

for vehicles had been lowered to 2 persons, and all authorization procedures were eliminated. 
/?J 

Reported carpool/vanpool occupancies for 1986 and 1990 are presented in Table 60. As'lhis 

table indicates, the average occupancy of North HOV Lane pools dropped from 9. 7 in 1986 to 

2.5 in 1990. 

Northwest and Gulf HOV La.nes 

At the ti.me of each of the surveys performed in the Northwest and Gulf corridors, both 

facilities were open to all 2 + vehicles with no authorization; reported vehicle occupancies are 

presented in Table 60. The average vehicle occupancy of Northwest carpools/vanpools was 2.3 

persons in 1988, 2.2 persons in 1989 and 2.3 persons in 1990. The average occupancy of Gulf 

HOV Lane pools rose slightly from 2.3 persons in 1988 to 2.5 persons in 1989. 

Carpool/Vanpool Composition 

As part of the more recent survey efforts, HOV lane poolers were asked to identify the 

composition of their carpool/vanpool group. As indicated below, between 56% and 65% of 

those responding are carpooling with family members; an additional 25 % to 32 % are pooling 

with co-workers. 

HOV Lane Car:,pool Composition 

Katy 56% Family Members,· 32% Co-Workers,- 12% Neighbors 

North 62% Faimly Members; 25% Co-Workers,- 13% Neighbors 

Northwest 62% Family Members,· 25% Co-Workers,-13% Neighbors 

Gulf 65% Family Members,- 27% Co-Workers,· 8% Neighbors 
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Duration of HOV Lane Use 

The median number of months carpoolers/vanpoolers have been using the HOV lane in 

their area is shown below. Because the North HOV Lane had been open to carpools for only 

a few months at the time of the 1990 survey, carpool/vanpool responses are listed separately. 

It is interesting to note that both the typical vanpooler and the typical carpooler reported using 

the North HOV Lane "since it opened." 

Nllmb#r <If Monlhs 

D1mmon <If HOV Laite Use HOV Lane Was Open 

HOV Lane finedian number o(monlhsJ QI the Tane o(Survey 

Katy (1990) CarpooLs/Vonpools - 24 Vonpools - 72,· Carpools - 66 

North (1990) Vonpools - 71; Carpools - 5 Vonpools - 71; Carpools- 5 

Northwest (1990) Carpools!Vonpools - 14 Carpools/Vonpools - 27 

Gulf (1989) Carpools!Vanpools 11 Carpools!Vonpools - 11 

Trip Destinations 

Since 1985, the downtown area has continued to be the single largest attractor of HOV 

lane carpool/vanpool trips (Table 61). In fact, most recent survey data show that 40% of the 

poolers using the Northwest HOV Lane, 53% of those using the Katy HOV Lane, 76% of those 

using the North HOV Lane and 78 % of those traveling the Gulf HOV Lane are destined to the 

downtown area. In addition, carpools and vanpools have also demonstrated the capability of 

serving trips to numerous locations other than downtown, as evidenced by the large number of 

trips to the Galleria, Texas Medical Center, Greenway Plaza and other locations. 

Previous Travel Mode 

Prior to traveling in a carpool or vanpool on the HOV lane, more than half of the current 

Katy HOV Lane poolers drove alone. By contrast, 34 % of the Northwest HOV Lane poolers, 
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39% of the North HOV Lane poolers, and 44% of the Gulf HOV Lane poolers were already 

carpooling or vanpooling prior to using the HOV lane (Table 61). Table 61 also shows that in 

the North corridor, only 3% of the carpoolers were attracted from vanpools, but 15% were 

attracted from buses. 

Those traveling the Northwest HOV Lane were also asked if they had used the Katy 
HOV Lane on a regular basis prior to using the North HOV Lane. Approximately 15 % of the 

carpoolers/vanpoolers responding in 1988, 14 % of those in 1989 and 13 % of those responding 

in 1990 replied •yes.• 

Clw1icteristie 

Trip Deltination 
DownlOWll 

Galleria 
Greenway Pfau 

T.aile61. 
Trip Deltiaatioll wl PreTioas Tra·HI Mode ol HOV Lw Carpoolen/Vu.poolen, 

ICMy, N ... , Nordawest w1 Gall HOV Lw carpool/VMpOGI Suneya 

ICMy HOV Lue Carpools/Vaapools 

1985 1986 198'7 1988 1989 

(n•9S) (n=123) (n•597) (n•<I04) (n•S67) 
51" 55" 39" 42$ 3H 
12" 14" 22" 19" 20" 
6" 2" 6" H s" 

Texas Medical Cencer 4" 51> H 5" 5" 
Ocher 21" 24" 28" 31" 31" 

PreTioas Trani Mode (n=549) (11•624) (n•S88) (ns39J) (n==S22) 
Drovealone 361i 39" 501i 4.SS Sl" 
Carpool 22S 17" 29" 33S 26" 
Vaapool 12" 91i "' 3S "" Bui 13" 13" 91i "' '" Didn't mate 1rip 17" 22" Hi 12S 11" 

Nonla HOV 1.-e Nordrwelt DOV 1.-e 
Carpools/V upools Carpools/Vaapools 

CluncterilCic 19M' 1'90 1'18 1989 1990 

1990 

(n•708) 

S3" 

13" 5" 
6" 

23" 

(n•699) 
S7" 
27" 
3" 

'" "'" 
Gall HOV 1.-e 

Carpoels/Vaapools 

1918 1989 

Trip o.m.ation (n•199) (n•119) (a•261) (a•250) (n•235) (••123) (a•122) 
Downlown 61 Ii 76" "" 411> "'°" 111> 711i 
a.J1oria 7Ji 3Ji 2641 221> 281> 91i '" Greenway Pfau Iii 21> 441 "" SI> 31> 141 
Tex.u Medical Comer "" 71> "" 21> 61> - "" Other 201i 111> 211> 311> 111> 7Ji 111> 

PnriomTrafflMocle (••1612) (a•171) (••239) (a•141) (n•22S) (a•97) (ll•117) 
Dlovealooe 301> 421> 341> 431> 531> 211> "°" Carpool 11 Ii 391> 601> 4H 341> SH 441> 
Vaapool 111> 31> 11> 31> 141 "' "' Bui 1441 15ti 41i "" "' Sli "" Didn't mate trip 231i 11> IS Sli "" H 51i 
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Attitudes and Impacts Pertalnine to the HOV Lanes 

A number of questions were intended to collect information concerning attitudes toward 

and impacts of implementing the HOV lanes. The responses to these questions can be 

categorized as follows: 1) impacts of the HOV lane on modal selection; 2) perceived travel time 

savings as a result of using the HOV lane versus the regular freeway lanes; and 3) perception 

of HOV lane utilization. 

Impacts of the HOV Lane on Mode Choice 

A question was asked to determine whether individuals would be carpooling or 

vanpooling if the HOV lanes had not opened. Responses to this question are summarized in 

Table 62. Initial surveys performed in the Katy, Northwest and Gulf HOV Lane corridors show 

strong similarities. Between 70% and 84 % of the individuals surveyed in the Katy corridor (in 

1985) and in the Northwest and Gulf corridors (in 1988) responded "yes." Results of later 

surveys performed in the Katy corridor, however, showed 42 % of those responding in 1989 and 

43% of those responding in 1990 said they would not. This same trend is being observed in the 

Northwest and Gulf HOV Lane corridors. 

In the North HOV Lane corridor, a significant percentage (30%) of the vanpoolers 

surveyed in 1986 were "not sure" if they would be vanpooling if not for the HOV lane. By 

1990, however, the percentage of "not sure" responses decreased to 12% and the percentage of 

carpoolers/vanpoolers who stated they would not be pooling if not for the HOV lane reached 

40%. 

A related question asked how important is the HOV lane in the decision to carpool or 

vanpool. Most recent survey results in each corridor show that between 67% and 83% of those 

surveyed said the HOV lane is either "very important" or "somewhat important" in their decision 

to carpool/vanpool (Table 62). 
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Tallie 6J. 
Perai•• lm,.cts ftl die HOV 1.- • MMe Ciiuice, 

Ellly, Nertla, Nortnelt _. Gtilf HOV 1.-Carpoel/Vapoal SanfJ)'I 

Ellly HOV 1.- Carpoola/V .... 

lm,.ct 1'85 19116 Ul7 ua 1'89 1990 

u.e Carpoel/Vapoal Mode 
llNoBOVI.- (a•SSl) (a•633) (a•SU) (a•3H) (a•SS9) (a•702) 

Ya Mli Ali 501i 5-fli 42'li 371i 
No Iii 161i 371i 351i 421i 43ti 
Not turc Iii 161i 131i llli 161i 201i 

lmpN'Ullce .tBOV 1.-e ia 
Da:iala .. Carpoel/Vapoal (a•5'7) (a•632) - - (a•SS7) (a•709) 

V«'J Important 211i 4H. - - 731i 641i 
Somewlaat lmportanl 161i 161i - - 141i 191i 
Not Important S61i 3H, - - 131i 171i 

N.l1li HOV 1.-e Nortnelt HOV Lue Gall HOV Lue 
Carpools/Vaapools Carpoola/V ..... Carpooll/Vaapools 

Impact 1916' 1990 1918 1989 1990 1988 1989 

u.e Carpool!VMpOOI Mode 
lfNoBOVLMe (11'"' 1632) (11•185) (11=2SS) (11•247) (n•237) (n•122) (a•l20) 

Ya 431i 48'1 701i Slli 451i 751i 6H 
No 271i 401i llli 301i 391i WJJ. 201i 
Not IUl'C 301i 121i '" llli 161i 11 Ii 121i 

Import.Mee ftl HOV 1.-e ila 
Dedsioll to Carpool!VlllpOOI (n•16J8) (n•187) (a•2S3) (n•249) (11•238) (11•122) (11•120) 

Very lmportanl 6H 601i S31i S61i 741i 431i 491i 
Somewhat lmportanl lH 21 Ii lSli 201i 91i 221i 111' 
Not Important 141i 191i 321i 241' 171i 3Sli 33S 

Perceived HOV Lane Travel Time Sayjnes 

Frequency distributions of carpooler/vanpooler perceived travel time savings as a result 

of being able to use the Katy, North, Northwest and Gulf HOV Lanes are presented in 

Figures 39-42, respectively. 
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Kary HOV Lane 

In 1985 and 1986, Katy HOV Lane poolers perceived a greater travel time savings in the 

afternoon than in the morning (Table 63). As to be expected, perceived travel time savings in 

1986 (after the HOV lane was extended to West Belt) are greater than those in 1985. In 

addition, perceived travel time savings in 1987, 1988 and 1989 (after the HOV lane ·was 

extended to SH 6) are greater yet. Median perceived travel time savings in 1989 were 20 

minutes for both the a.m. and p.m. Surprisingly, median travel time savings perceived by 

carpoolers and vanpooler~ did not increase in 1990, even though the eastern extension to the 

HOV lane had become operational and vehicles had direct access to/from the Katy Freeway 

(without having to travel on arterial streets and pass through two signalized intersections in order 

to make the connection). 

Impact 

Perceived HOV Lane Tru·el 
lame Savings (minutes) 

a.m. (median) 
p.m. (median) 

Actual HOV Lane Travel 
T"1111e Savings (minutes)' 

a.m. (6:00-9:30 a.m.) 
p.m. (3:30-7:00p.m.) 

Impact 

PeReived HOV Lane Travel 
Time Savings (minutes) 

a.m. (median) 
p.m. (median) 

Actual HOV Lane Travel 
T1me Savings (minutes)' 

a.m. (6:00-9:30 a.m.) 
p.m. (3:30-7:00 p.m.) 

Table '3. 
Perceived Impacts of the HOV Lane on Tnn·el T"1111e Savings, 

Katy, North, Norchwl!St md Gull HOV Lane Carpool/Vaapool Surveys 

Katy HOV Lane Carpools/Vanpools 

1985 1986 1987 1988 1989 

(n=505) (n•588) (n•592) (n=394) (n=565) 
8 10 20 20 20 

12 17 20 22 20 

6.8 3.0 4.4 S.l 7.9 
5.5 4.0 1.0 2.7 1.1 

North HOV Laue Northwest HOV Lue 
Carpools/Vaapools CarpoolsfVaapools 

1986' 1990 1988 1989 1990 

(n=lS95) (n•l84) (n=256) (n=245) (n=235) 
20 17 JS 15 20 
30 20 15 lS 20 

4.2 3.3 3.1 -4.6 2.4 
8.0 0.1 1.3 -S.1 u 

I Source: m Research Repon 484-12 and m traWI rime ltUdies. 

1990 

(n=639) 
20 
20 

9.4 
6.0 

Gall HOV Laae 
Carpools/Vaapools 

1988 1989 

(D•121) (o=121) 
IS 12 
IS IS 

3.3 3.1 
7.7 -3.l 

2 lnc/Mdes n:sponsesjrom vanpoolers O'flly; carpools we~ not allowed on the HOV lane at the time of thh survey. 
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North HOV Lane 

Vanpoolers using the North HOV Lane in 1986 apparently did not perceive a.m. freeway 

traffic congestion to be as severe as p.m. congestion and, therefore, did not perceive as great 

a time savings in the a.m. as in the p.m. Median travel time savings reported by North HOV 

Lane vanpools (in 1986) was 20 minutes in the a.m. and 30 minutes in the p.m. By 1990, 

perceived travel time savings had dropped to 17 minutes and in the a.m. and 20 minutes in the 

p.m. A possible explanation for this decline may be that poolers felt the construction of 

additional freeway lanes and the opening of the Hardy Toll Road have provided some relief to 

congestion on the North Freeway mainlanes. 

Northwest HOV Lane 

On the Northwest HOV Lane, median perceived travel time savings of 15 minutes were 

reported by carpoolers and vanpoolers in both 1988 and 1989. Median time savings reported 

by poolers increased by 5 minutes for both the a.m. and p.m. in 1990, however, following the 

completion and opening of the 3.9-mile extension of the HOV lane to FM 1960. 

Gulf HOV Lane 

Carpoolers and vanpoolers traveling the Gulf HOV facility reported a travel time savings 

of 15 minutes during both the morning and afternoon in 1988. In 1989, median perceived travel 

time savings dropped to 12 minutes in the a.m. but remained at 15 minutes for the p.m. 

Perception of HOY Lane Utilization 

One of the primary reasons for permitting carpools to utilize the HOV lanes is to 

maximize both the actual and perceived utilization of the facilities. Accordingly, carpoolers and 
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vanpoolers were asked whether they felt the HOV lane is sufficiently utilized to justify the 

project. Their responses are summarized in Table 64. 

Table '4. 
Pemlpdaa ti DOV Lw t.•z ... , 

Katy, Nenlt, Nordlwmt ..a G.al HOV Lw c.,.ovv...- Sane,s 

.. 
Katy HOV Lw Cllrpooll!V-..ooll ' 

~ 191!' 1'86" 1111' IW 1!1194 1990' " 

;;:._'. 

It BOV Lw s.lliciMdy 
VfiliaM .. ,,_,, tile Project (a•S:M) (a•6l2) (a•606) (a•371) (n•S70) (n•71S) 

Yea 31S 42S llS "'" 76" 7S" 
No 50" 33" 9" 27S 14S IS" 
Not IW'll 19" lSS 9S 26" 10" 10" 

BOV Lw Vellide Volumes 
(a.a. peak period)' 138 256 2412 2032 2186 263S 

Nertll HOV Lue Nonh'llt HOV Lue GulfBOVLw 
CarpoolsfVaapools Carpoall/Vupools Cllrpooll/Vapook 

l'lrceplioD 1986"'·' 1990' 1988' 1919' 1M' 1988' 1919' 

II HOV Lw s.tficieady 
Utiliaed .. J..aify tile Project (n•l616) (n•l8S) (n•lS7) (n•246) (n•l36) (n• 118) (n•118) 

Yn MS "" 69" 7SS "" 6Sfi 72fi 
No '" SS HS 12• H 21 S 14,; 
Not IUR '" 7ti 17S 13S '" 14S HS 

HOV Lw Vellide Volumes 
(a.a. peak period)' 393 1595 9151 1463 2099 681 1139 

1 Allllwriud buses and wmpools only Ill IM rime of IM l~S wmpool ~,. ~ busu, wmpooll and 4+ ~ Ill IM lime 
of IM l~S carpool~· 

2 .dUllwriud buses, wmpooll and 1 + ctupools. 
' 2+ wlricles, M audwri1,llllon. 
• 1+ wltlclu,,,.,, ""1horiZGtion between 6:'1S 0.111. Olt4 l:JS o.M.,· 2+ whicla, no ""1hori1Jllion tll all odter lime.s. 
s J+ whicla, ""111111tmWulon bet'«ot 6:4S a.M. arJ B:OO a.M.; 2+ wltlclu, """"1hori1Jllion t11 all Oiiier lilne.s. 
' ~: T11 llae4'dl llqon 484-12 aNl 771 HOV "1tte wltJcle ~ ~. 
T Alltlwrizd busu and wmpooU. 
• btcWe.s ruponsn.from wmpoo/elT only; ctupools wre nDf ~on dw HOV"- Ill IM"- of dtU ~· 

Katy HOV Lane 

Generally spttiing, on the Katy HOV Lane, as actual HOV lane utilization has increased 

(1985-1987), so has the perception of utilization. In fact, in 1987 when a.m. peak period 

vehicular utilization was approximately 2,400 vehicles, 82 % of the poolers surveyed felt the 

HOV lane was sufficiently utilized. In 1988 (after the utilization of the facility was restricted 
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to 3+ vehicles between 6:45 a.m. and 8:15 a.m.), both the actual and perceived utiliz.ation of 

the HOV lane declined; less than half of those surveyed in 1988 felt the HOV lane was 

sufficiently utilized with the 3+ restriction. In 1989, however, both actual and perceived 

utilization increased; more than three-fourths of the Katy HOV Lane poolers felt the lane was 

sufficiently utilized. In 1990, actual utiliz.ation climbed to more than 2,600 vehicles. It is 

interesting to note that even though actual utiliz.ation in 1990 was higher than that in 1987, the 

perception of utilization in 1990 (with the a.m. 3+ occupancy restriction in effect) was lower 

than that in 1987 (when 2+ vehicles were allowed during all operating hours). Nevertheless, 

75 % of the Katy HOV Lane JX>Olers felt the HOV lane is sufficiently traveled to justify the 

improvement. 

Other HOV Lanes 

Most recent survey results in the other HOV corridors are also very favorable. In fact, 

72 % of the Gulf and 86 % of the Northwest HOV Lane JX>Olers felt these facilities are 

sufficiently utilized to justify the project. Furthermore, 88 % of the North HOV Lane poolers 

felt that lane is sufficiently utilized. 

Comments 

During each survey effort, HOV lane carpoolers and vanJX>Olers were encouraged to offer 

additional comments, and many did so. Carpooler/vanpooler comments are summarized in 

Table 65. 
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Tllble'5. 
Alldidoaal C111uu11U, 

ICaty, Norcia, Nortllwest Md Gwlf HOV Lue Carpoel/V-.pool Suneys 

ICaty HOV Lue Carpools/VaDpools 

c .... 1'85 198' 191'7 1988 1919 1990 

HOV lam ia ireat "' 20" Sl" 24" 16" lS" 
Extend die HOV lam 26" 13" 3" - 2" 2" 
HOV lam ia uderutiJized s" '" 2" 1" 2" 4" 
3-penoo oarpook I Jood move '" 2" - '"' I" 31; 
Lower carpool occupanc:y nquiremmt I Ii "' - - - -
Poor HOV lam eally/exil delip 121i '" 14" 13" 22" 9" 
Enforce SS mph mini!!!llm l!peod - 1 • 12" 16" s• '" Keep carpool requirement at 2+ - - 1• 14"' 22•2 22"' 
Olber 43" 41" 11" 25" '°" 39" 

Nertli HOV Lue NertliWllt HOV Lue GtdfBOVLue 
Carpools/Vaapools Carpools/Vu pools Carpools/VaDpools 

C-mt 198" 1990 1988 1919 1990 1988 

HOVlallllilpiat 16" 26" 2H lH 31" 23" 
Extend lbe HOV lam 29f; '" 27• 20" IS 43S 
HOV lam ii underutilized - - - If; - -
Poor HOV lam emy/exit delign - '" 11" 20S 23S '" Enforce SS mph minimum ..,-i - H SS '" '" lOS 
Keep carpool requiremenl at l + - 3S H 2" SS -
Need CODCrete median barrien entire 

leo,eth of HOV lam H - - - - -
Allow carpoola on HOV lam SS - - - - -
Keep HOV lane op11n loapr boun 10" - - - - -
Other 31" 4S" 21" 31 S 33" 16" 

1 On tJlis lllf'WY, the cDrfllflmt wa.r "3-penon carpools benwm 6:45 tllld 8:15 0.111. a rood MOW.• 
2 On tJlis Aln>ey, the CDlftlMnl was "nttum cotpOOI occupancy rvtqul1Y1Mlll W 2+ during llWntlall lwun of t1p(1ration. • 
'Inclwk1 TUpOllll!ljrom wmpoolerr tJftly; carpools-re l'IOl allowd on the HOV lllM fll the tilM oflhU lllf'WY·· 

Comparison of Houston Survey Data to Santa Clara County Survey Data 

1989 

IS" 
29S 

2• 
12" 
12S 
1 S 

---
29" 

Several of the questions used in the Houston surveys of HOV lane carpoolers/vanpoolers 

are similar to those used in a survey of carpoolerslvanpoolers traveling on the Route 237 HOV 

Lane in Santa Clara County, California. Table 66 compares the most recent survey data 

collected in Houston with that collected in Santa Clara County. As this table indicates, in many 

instances, the characteristics of Route 237 HOV Lane poolers show strong similarities to those 

of Houston HOV Lane poolers. More specifically: 

t At least half of the HOV Lane poolers are in their 30s or 40s; 
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Table 66. 
Selected Cbracteristics or Hoastoa aad Saata Clara Count.r HOV Lue Carpoolers!Vaapoolers 

Saata Clara Co. 
HomtoD HOV Lues HOVLaae 

Cllaracteristic JCaty Nortll Nordawest Gulf Raute237 
1990 1990 1990 1989 198ff 

Aae (yean) (n==S78)1 (n==J88) (n==238) (n•119) (a•21S) 
18 or under IS - 0% l S 2S 
19-29 14S 21% 22s 17S 23S 
30-39 4H 37" 4SS 36S 32S 
40-49 2H 25% 26S 3SS 25" 
S0-64 12" 17" 7S 10" 16" 
65 or over 2S - OS 111> 1% 

Sex (n=S74)1 (a=189) (a•234) (n•ll8) (n= 215) 
Male SSS 53% 38S 41% SSS 
Female 4S% 47S 62% S9"1 4SS 

Occupation (n•S50)1 (n• 174) (n-=231) (n•llS) (n•207) 
Professional 45% 38" 49% 46S SIS 
Managerial 18% 21% 20% 15% 20% 
Clerical 15% 21 % 15% 26S 13% 
Ocher 22% 20% 16% 13% 16% 

Trip Purpose (n=727) (n= 190) (n==239) (n=l22) (n•llS) 
Work: 86$ 9H> 90i> 98% 94% 
School 3% a 10% 2% 4S 
Olher 11% OS - - 4S 

Vebicle Occupancy (n=734) (n= 187) (n•239) (n.,122) (n=215) 

2 72% 77% 77% 74% 66i> 
3 20i> 14i> 17% 15% 23% 

4+ Hi 9S 6% 11 % lOS 
Avenge l.4 2.S 2.3 2.S 2.S 

Carpool Composition (n•614)1 (n•205) (n•260) (n=133) (n•21S) 
Family Members 56% 62% 6lS 6SS 51% 
Co-Woclcera 32% 25% 25% 27i> 33i> 
Friends/Neighbors lli> 13i> l3S H lli> 

Previous Travel Mode (n==699) (n-178) (n•llS) (n== 117) (n•21S) 
Drove Alone S7t> 42'1 53% 40S 56% 
Carpooled 27'1 39i> 341> 44% 12S 
Vanpooled 3% 3'1 l 'I 7S 1'1 

But 9S lSS H 4S lS 
Didn't Make Trip 4% 11' 4% SS 22% 

Carpool Ir No HOV Lane (n=702) (n•18S) (a•237) (n•l20) (n•llS) 

Yea 37% 481' 451' 681> 69'1 
No S3ti 401> 39% 20ti 26% 

Not sure 20'1 12ti 16ti 11% SW. 

Perceived Travel T'ae Saviup 
(miuutes • a.m. peak period) (n=637) (n• 184) (n•23S) (n•lll) (n=180) 

lOor le• 291> 201' IJ'I 491> 361> 
11-15 191' 30'1 26'l' 19'5 371> 

16-20 231' 181' 25'1 17% 14S 
MorethmlO 32% 321> 38% 15% 13% 

1 1989dala. 
2 Percentages do not add up to 100%. 
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+ Most all of the poolers are employed in "professional," "managerial," or "clerical" 

job positions; 

+ The average occupancy of HOV lane carpools is 2.3 to 2.5 persons per vehicle; 

+ The vast majority are using the HOV lane to travel to and from work; 

+ Although a significant percentage are carpooling with co-workers, more than half are 

carpooling with family members; 

+ At least 40% of the poolers drove alone prior to carpooling on the HOV lane (an 

additional 22% of the Santa Clara County trips were "new trips"); and 

+ 20% or more would not be carpooling if not for the HOV lane. 
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CHAPTER 7 
FREEWAY MOTORIST SURVEYS 

Surveys were conducted of motorists using the Katy, North, Northwest and Gulf Freeway 

mainlanes during the a.m. HOV lane operating periods. As was the case with the HOV lane 

user surveys, the motorist surveys primarily addressed: 

+ Personal characteristics; 

+ Travel patterns and trip characteristics; and 

t Attitudes and impacts pertaining to the HOV lanes. 

Several of the questions contained on these surveys are similar to questions asked in 

previous motorist surveys conducted before the Katy, North and Gulf HOV Lanes were opened. 

When possible, for comparative purposes, data from the previous surveys are also presented in 

this section. In most instances, the "before" and "after" data are similar. 

Personal Characteristics 

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

The responses to these questions are summarized in Tables 67-70. 

Most recent survey data indicate that the median ages of freeway motorists vary from 36 

years on the Northwest Freeway to 40 years on the Katy Freeway. 
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Cllancteristic 

Aae (years) 
Median 

Sex 
Mak 
Female 

Occupation 
Profeaional 
Managerial 
Clerical 
Salea 
Craftsman 
Service Worker 
Student 
Other 

Education (years) 
Average 

Table 61. 
Penoaa1 Cbaracteristicl of Motorists • tbe Kacy Freeway, 

ICat)' Freeway Motoria Surreys 

Before After HOV Lane 
BOVLane 

1984 1985 1986 1987 

(n•ll) {n,.445) (n•726) (ncl422) 
32-41 40 40 39 

(n•ll) (n•437) (n•706) (n•l401) 
56$ 64$ 66" 62" 
44$ 36" 34" 38" 

(n•SO) (n .. 431) (n•711) (n•J365) 
39" SI" 421> 41 • 
29f> 19f> 26f> 23$ 

II" 9f, 9,, 13f, 
14" 12% 14f, l2f, 
l'Ai Jf, l f> 4f> 
3f> a 2f> 2" 
l f, 2f> lf> 2$ 
- 2% 4$ 3,, 

(n=80) (n•439) (n=71S) (n= 1401) 
15.0 15.7 lS.9 IS.5 

Table 68. 

1988 

(n=10S6) 
41 

(n•I037) 
65" 
35" 

(n•l023) 
44" 
22" 
9f, 

13f, 
2% 
2,, 
3'Ai 

5" 
(n=l048) 

15.8 

Personal Characteristics of Motorists oa tbe North Freeway, 
North Freeway Motorist Surreys 

Before HOV Lane After HOV Lane 

Characteristic 1981 1984 1986 1990 

Aae (years) (n=449) (n=S2) (n=404) (n•644) 
Median 40 32-41 36 39 

Sex (n•460) (n-52) (n=400) (n•629) 
Male 80% 56% 61 $ 51$ 
Female 20% 44% 39f, 43f, 

Occupatioa - (n•Sl) (n•39l) (n•617) 
Profeaional - 18$ 38f, 38" 
Maaagerial - lOf, 21 $ 18$ 
Clerical - 39f, is,; 16• 
Sale• - o• 13• 12" 
Craftaman - 18$ 3,, 3'1 
Servi.co Worker - g,; 3$ 3$ 
Student - 2$ H 4,, 
Other - 5,, 4,; '" 

Education (years) (n=444) (n•52) (n=397) (n=634) 
Average IS.4 14.S 14.8 14.8 
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1989 

(n•lll9) 
40 

(n-1096) 
61$ 
39'1 

(n-1067) 
45" 
21,; 

'" 13';\i 
3f, 
2% 
lf> 
7% 

(n•tlOl) 
15.9 



Table 69. 
Personal Characteristics of Motorists oa die Northwest Free'llf81, 

. Northwest Freeway Motorist Surveys 

Aft.er HOV Lue 

Caaracteristic 1989 1990 

Ap(yean) (11•1124) (11 .. 7211) 
MediM 37 36 

Sex (11•1105) (lls718) 
Male 61S SS" 
F.ma1e 39S 42" 

Occupation (11= 1081) (n•694) 
Profetlional 38" 39" 
Manaprial 25!> 26" 
Clerical 14S l4S 
Sales 11" 13" 
Cnftaman St. 6% 
Service Worker 2!> I" 
SIUdent IS It. 
Olher 4" o" 

Education (years) (n• 1106) (n=721) 
Avenp IS.O 15.0 

Table 70. 
Personal Characteristics of Motorists oa die Gulf Free'llf81, 

Gulf Freeway Motorist Surveys 

Before HOV Lane Aft.er HOV Lue 

Characteristic 1981 1989 

Age (years) (n= 182) (n•648) 
Median 36 37 

Sex (n=l79) (n•632) 
Male S.S% 49S 
Female 45% .SIS 

Occupation - (n=62S) 
Profeuional - 30!> 
Manarerial - 2lS 
Clerical - 20S 
Salos - 6" 
Craftsman - '" Service Worker - 3S 
Student - 4!> 
Ocher - 7S 

Educatioa (years) (n•l77) (n•634) 
Average 13.9 14.2 
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The majority (57 % +) of the Katy, North, and Northwest Freeway motorists surveyed 

are male; whereas, a slight majority (51 % ) of the Gulf Freeway motorists surveyed are female. 

Occupation 

As was the case with the HOV lane users, the majority of the motorists surveyed in 1985-

1990 are employed in occupations which are classified as either "professional" or "managerial." 

Education 

Generally speaking, motorists traveling on the Katy, North, Northwest and Gulf 

Freeways are a well educated group. On the average, Katy and Northwest Freeway motorists 

have completed at least 3 years of college and North and Gulf Freeway users have completed 

more than 2 years of college. 

Travel Patterns and Trip Characteristics 

Motorists were asked a series of questions regarding the selection of the auto mode, trip 

propose, usual travel mode, trip frequency, vehicle occupancy, trip origin and trip destination. 

Responses to these questions are highlighted in the following sections. 

Trip Orl&in 

Two questions were asked which were related to trip origin. The first requested the 

home Zip Code; the second asked for the freeway entrance ramp that was used in the morning. 
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The 1985 Katy Freeway motorist survey was conducted at locations between Campbell and Voss. 

Because the Katy HOV Lane had been extended prior to the other surveys, the 1986-1990 

surveys were conducted at locations between Wilcrest and Barker-Cypress. The North Freeway 

motorist surveys were conducted between Greens Road and FM 1960. The Northwest Freeway 

motorist surveys were performed at locations in the areas of FM 529 and FM 1960; the Gulf 

Freeway motorist survey was conducted at locations between Monroe/SH 3 and Edgebrook. 

Kazy Freeway 

Home Zip Codes listed by Katy Freeway motorists surveyed are summarized in Table 71 

and illustrated in Figure 43; a.m. freeway entrance ramps used are also summarized in Table 71. 

Charactemtic 

Home Zip Code 
77079 
77024 
77043 
77077 
77080 
77084 
77042 
71055 
77450 
77082 
77449 
77083 
Other 

A.M. Freeway 
Eat.ranee Ramp 

Geuner 
Wilcreat 
Blalock 
Well Beh 
Dairy Ashford 
Bunker Hill 
SH6 
Kirkwood 
Fry Road 
Mason 
Barker-Cypress 
Other 

Table71. 
Charactermics or Trip Origins of Katy Freewa)' Motorists, 

Katy Freeway Motorist Suneys 

1985 1986 1987 1988 

(n•444) (n=729) (n= 1425) (n=IOS8) 
20% 35% 24% 41% 
11% 3% 1% 1% 
Hi 9C){, 6C){, 7% 
7C){, 21 C){, IlC){, 14% 
7% 1% 0% 0% 
6% 3% 10% 7% 
6% 9t> 3t> 4% 
5% 1% 0% 0% 
5% 3% 20% 6% 
2'J, 5% 3% 2% 
4% 1% 12% 3% 
3% 2% 1% 3t> 

14'll> 7% 8% 12% 

1989 

(n=1117) 
40% 
1% 
6% 

13% 
1% 

12% 
3% 
1% 
2% 
4% 
3% 
4% 

10')1; 

(n=438) (0=126) (a•I045) (n•1031) (n•I099} 
13% 2"1 3% 5% 4"1 
12"1 40"1 19% 24% 18% 
10% 1% 0% 0% Ol> 
Hi 15% - 3% 3% 
9% 20% 14% 13% 14% 
9l> 1% 1% J% 1% 
1% 4% 5% 15% 24% 
8% 5% 12$ 22% 21% 
Hi 3% 17% 3% 21 
4% 1% J3C){, 4% 1% 
3% 1% 9% 1% 2% 
9C){, 7% 7% 9"1 10% 
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1990 

(n= 194) 
11% 
1% 
I% 

18C){, 
1% 

lH> 
1% 
2% 
5% 
5% 
5% 

12% 
18% 

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



-
* 

449 

ICaty Freeway (t-10) 

LEGEND 

('85, '86, '87. '88, '89, '90) 
20% of Total 

HOV Lane 

Northwest Transit Center 

Note: All Zip Codes begin with 77 

FigW'e 43. Home Origins of Katy Freeway Motorists 
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Home Zip Codes. Between 1985 and 1990, the number of different Zip Codes listed by 

Katy Freeway motorists ranged from a low of 38 (in 1991) to a high of 70 (in 1987). In the 

more recent survey years, the most commonly listed Zip Codes included 77079, 77077 and 

77084. In fact, almost half the motorists surveyed in 1990 reside in one of these three Zip Code 

areas. 

A.M. Freeway Entrance Ramo. In 1985-1988, the most common entrance ramp used by 

motorists to access the Katy Freeway in the a.m. was the Wilcrest ramp. In 1989, however, 

the SH 6 and Kirkwood ramps were used most often, with the Wilcrest ramp coming in third. 

A total of 63 % of the motorists responding to the 1989 survey entered the Katy Freeway at 

either SH 6, Kirkwood or Wilcrest. 

North Freeway 

Home Zip Code data and a.m. freeway entrance ramps used by North Freeway motorists 

are summarized in Table 72; North Freeway motorist home Zip Code data are also presented 

graphically in Figure 44. 

Home Zip Codes. More than 60 different Zip Codes were listed by North Freeway 

motorists in 1986 and 1990. The most frequently listed North Freeway area Zip Code during 

both survey years was 77090. 

A.M. Freeway Entrance Ramp. In 1986, the most common entrance ramps used by 

motorists entering the North Freeway in the morning included ramps adjacent to FM 1960, 

FM 149 (also known as W. Mount Houston, SH 249, Tomball Parkway and W. Montgomery) 

and Greens Road. 

In 1990, FM 1960 again lead the list as the most frequently used entrance ramp, followed 

by FM 149, Kuykendahl and West Road; almost 80% of the motorists use one of these three 

entrances to the North Freeway. 
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Table 7l. 
C1laracterisdcs or Trip Oriaias or Nortll Freeway Motorists, 

Nonh Freeway Motorist Suneys 

Characteristic 1986 1990 

Home Zip Code (n•407) (n•6SO) 
77090 141' 15% 
77067 131,1; 3S 
77373 10% Hi 
77073 8% 6% 
77088 5% 4% 
77060 5% SS 
77070 5% 4% 
77066 5% SS 
77379 3% 8% 
77069 3% 21' 
77014 3% 6% 
77038 IS 101' 
77068 l S 41' 
77086 IS 4% 
Other 23% 11% 

A.M. Freeway Eatraace Ramp (n=406) (n=622} 
FM 1960 32" 28% 
FM 1491 21 % 18% 
Greens Road 16% 3% 
Kuykendahl 5% 18% 
North Belt 4'.(, 3% 
West Road 3% 15'1> 
FM 2920 3% 1% 
Hidden Valley 3% -
Other 13% 14% 

1 Also known as W. Mt. Bousum, SH 249, Tomball Pkwy. and W. Momgomery. 
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LEGEND 

('86, '90) 
203 of Total 

HOV Lane 

Northwest Transit Center 

Note: All Zip Codes be&in with 77 

Figure 44. Home ()riaim of North Freeway Motorists 
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Northwest freeway 

Home Zip Codes of Northwest Freeway motorists are summarized in Table 73 and 

illustrated in Figure 45; a.m. freeway entrance ramps used by motorists to access the Northwest 

Freeway are listed in Table 73. 

Home Zi11 Codes. Northwest Freeway motorists listed 55 different Zip Codes in 1989 

and 39 in 1990. More than half of the motorists surveyed in 1990 live in one of 3 Zip Code 

areas: 77095, 77065 or 77070. 

A. M. Freeway Entrance Ramp. In 1989, the Jones Road and Huffmeister entrance ramps 

were the two most commonly used to gain access to the Northwest Freeway in the morning. 

In 1990, however, the SH 6/FM 1960 entrance was the most commonly used entrance, followed 

by the Jones Road and West Road entrances. 

Table 73. 
Characteristics or Trip Origins or Northwest Freeway Motorists, 

North~ Freeway Motorist Survey 

Cbaracterutic 1989 1990 

Home Zip Code (n=ll29) (n=733) 
77429 19% 7S 
77065 19% IS% 
77095 18% 34% 
77064 14% 11% 
77070 lOti 12% 
77041 2% SS 
77084 0% SS 
Other 18% 11% 

A.M. Freeway F.atnuice Ramp (n•1077) (n•712) 
Jones Road 18% 22% 
Huft'meister IH 3S 
SH 6/FM 1960 llti 40ti 
West Road 10% 13% 
Telge Road H Iii 
Eldridge 71> 11 ti 
Liule York 7% 2% 
Olher 20% IS 
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LEGEND 

('89, '90) 
203 of Total 

HOV Lane 

Northwest Transit Center 

Note: All Zip Codes begin with 77 

Figure 45. Home Origim of' Northwest Freeway Motorists 
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Gulf Freeway 

Home Zip Codes of Gulf Freeway motorists are summarized in Table 74 and illustrated 

in Figure 46. 

Home Zip Codes. Although 65 different home Zip Code areas were listed by motorists 

traveling the Gulf Freeway, 59 % of those responding reported living in either the 77034, 77075, 

or 77089 Zip Code areas. 

4.M. Freewa.y Entrance Ramo. More than half of the Gulf Freeway motorists surveyed 

typically enter the freeway at either Edgebrook or Monroe in the mornings (Table 74). 

Table 74. 
Cba.ractemtics of Trip Oriaim of Gulf' Freeway Motomts, 

Gulf' Freeway Motorist Surveys 

Characteristic 1989 

Home Zip Code (n=647) 
77034 31% 
77075 14% 
77089 14% 
77504 5% 
77587 4% 
77062 4% 
Other 28% 

A.M. Freeway Eatnmce Ramp (n•633) 
Edgebrook 37% 
Monroe 20% 
Collcge-Airpon H 
FM 3251 4% 
Fuqua 4% 
Almeda-Genoa 4% 
El Dorado 2% 
Other 21% 
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LEGEND 

('89) 
20% of Total 

HOV Lane 

Eastwood Transit Center 

Note: All Zip Codes begin with 77 

Figure 4'. Home Origins of Gulf Freeway MotoNts 
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Trip Purpose 

Trip purpose data for the freeway motorists are presented in Table 75. As was the case 

with the transit and carpool/vanpool surveys, the vast majority of peak period motorists trips are 

work trips. 

Trip Freguency 

More than three-fourths of the freeway motorist trips surveyed occurred 5 or more days 

per week (fable 75). 

Yehicle Occupancy 

On the Katy Freeway, peak period vehicle occupancies averaged 1.2 persons per vehicle 

during all 6 survey years {1985-1990). On the North, Northwest and Gulf Freeways, vehicle 

occupancies also averaged 1.2 persons per vehicle during all survey years (fable 75). 

Reasons for Choosin& the Auto Mode 

The reasons most often given for using an auto in the mixed-flow lanes of the freeway 

rather than a high-occupancy vehicle in the HOV lane are summarized in Table 76. In general, 

most individuals stated they use an auto because of the following reasons: 1) need car for job; 

2) convenience and flexibility; 3) no convenient bus, carpool or vanpool available; and 4) work 

irregular hours. Furthermore, of those freeway motorists surveyed between 1985 and 1990, at 

least 75% drive alone on a regular basis (fable 76). 
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Cl&lncteristic 

Trip Purpose 
Wort 
Sobool 
Olher 

Trip rrequeaey 
(clays/week) 

()..1 
2 
3 
4 
Sor more: 

Vehicle Occupaucy 
(persons/vehicle) 

1 
2 
3 
4 or more 
Average 

Cbanicterisdc 

Trip Purpose 
Work 
s~hool 

Other 

Trip Fnqueaey 
(days/week) 

().I 

2 
3 
4 
Sor more 

Vehicle Occupaucy 
(penous/nbide) 

1 
2 
3 
4ormore 
AVCfaiC 

Table 75. 
Trip Claanlcteristics orMotori&U Gii t1ae :Katy, Nortla, NortJawat 111111 Galt Freeways, 

:Kat)', North, Nortlawest 111111 Gulf Fnieway Motorist Sune,ys 

:Kat)' Freeway 

1985 1986 411917 10/1987 1988 1989 

(n•4.Sl) (n-741) (n•9.SO) (n=l431) (n•1064) (n=1131) 
94ti 91ti '°" 92ti '°" 86ti 
3ti H 3$ H 4$ "' 3ti a 7$ 5$ "' 11 $ 

(n•442) (n=722) - (n•l417) (n•I049) (n=lllO) 
5$ 6$ - H 7$ 9$ 
4$ 3$ - 3$ 4$ 4$ 
3$ 3" - 3$ 5$ Sli 
4" 4$ - 2$ 4$ 4S 

84% 84% - 83$ '°" "" 
(nc44.S) (n=734) - (n=l434) (n•l06.S) (n=l133) 

83$ 89% - 84$ 87ti 84$ 
1a 7% - 13$ 10% 12$ 
3% 2% - 2% 2% 2% 
2% 2% - l % 1% 2$ 
1.2 1.2 - 1.2 1.2 1.2 

North Freeway Northwest Freeway 

1986 1990 1989 1990 

(n=42S) (n=648) (n•ll22) (n=732) 
90'.(, 91 % 95$ 94% 
3% 4$ 2% 2$ 

'" 5% 3% 4% 

(n-415) (n=641) (n= 1115) (n=724) 
9$ Sti 3% S% 
2% 3$ I$ 2% 
3% 2% 1% 3% 
3$ 4% 2$ 3'J> 

83ti 86% 92% 17$ 

(n-420) (n•648) (n•1131) (n=732) 
84$ 84\\\ 84ti 86$ 
13$ 11% 13% 11 $ 
a 3% 3% 2% 
I Ii l S Oti 1$ 
1.2 1.2 L2 1.2 
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1990 

(n•194) 
11 ti 
2$ 

17$ 

-
---
-
-

(n•189) 
86$ 
10$ 
3% 
1$ 
1.2 

Galt 
Fnieway 

1989 

(n=6.S.S) 
871. 
4'1 
H 

(n=644) 
6% 
1% 
4$ 
241 

86% 

(n•6S4) 
83\\\ 
14% 
2$ 

J" 
1.2 



Table '76, 
· Reuom for Selectiua the Auto Mode, 

Katy, North, Northwest ud Gulf Freeway Motorist Suneys 

Katy Freeway 

Before After HOV Lue 
HOV 

Claaracteristic Lue 
1984 1985 1986 198'7 1988 1989 1'90 

Why Chose Auto' - (n .. 564) (n=838) (n=2121) (a•l655) (a-1776) (n•265) 
Need car for job - 221> 2SS 21S 23S 24S 20S 
Coavenicoce/fkxi'bility - 17'1 26S :us 23S :us 26s 
No bua/carpool/vaapool available - 22S 21S 18S llS 16S 15S 
Worit odd hours - lOS 10'1 25'1 24S 22S 16'1 
Don't wort in CBD - 6'1 3S '" '" "" Oli 
Olher - 23S ISS '" SS 13S 23S 

Usual Mode ol Travel (n•81) (n•44S) (n•738) (n•l424) (n=IOS3) (n=l122) (n==l92) 
Drive alone 83% 88% 90% 85S 91 S 19S 92% 
Carpool 10% Hi 6% lH IS 9S SS 
Vanpool 6% 1 S 1 S OS OS OS -
Olher 1 S 3S 3S 3S l S 2S 3S 

North Freeway Gulf 
Northwest Freeway Freeway 

Before HOV Lue After HOV Lue After HOV Lue After 
HOV 

Cbaracteristic Lue 
1981 1984 1986 1'90 1989 1990 1989 

Why Chose Auto' - - (n=498) (n•952) (nsl629) (n•106S) (n .. 934) 
Need car for job - - 15% 21'1 I Hi 24% 17'1 
Convenience/tlcxibility - - 16% 22% 22% 23% 27% 
No bualcarpool/vanpool availablc - - lOS 19% 21'1 17S 20'1 
Wort odd hours - - 9% 24% 21 S 22S 21 S 
Don't wort in CBD - - a - 5'1 - JS 
Other - - 33% 144 12S 14S 12'1 

Usual Mode of Travel (n=482) (n=S2) (n=423) (n•644) (n•ll30) (n=727) (n=651) 
Drive alone 56% 58% 87% 87% ass "" 88" 
Carpool t5S 27% Hi Hi 13% H 9S 
Vanpool 11 S 9% 1 S OS OS OS OS 
Olher 18'1 6'1 4S 4% 2% •• H 

Trip Destination 

Although the downtown area was the predominant destination of HOV lane users, less 

than 40% of the motorists surveyed on the Katy, North, Northwest and Gulf Freeways are 

destined to downtown (Table 77). In fact, only 17% of those traveling on the Northwest 

Freeway, 26% of those on the Katy Freeway, 28% of those using the Gulf Freeway and 31 % 

of those traveling the North Freeway reported downtown trip destinations. A significant number 
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of trips are also destined to the Galleria, Greenway Plaza and the Texas Medical Center areas. 

Furthermore, in both 1989 and 1990, more Northwest Freeway motorists were destined to the 

Galleria than to any other single location (including downtown). 

Tahle77. 
A.M. Trip D.ciNdons ot MGtorim - die Katy, Nonla, NOl'dnn8t .... Gall Freeways, 

E:aty, Nordl, Nortla'Mlt ...a Gall Freeway Mecorist s.ne,.s 

Katy Freeway 

Trip Peldaatioa 1!185 1986 411987 10/1987 1988 1989 

(n•302) (n•728) {n•944) (n•l418) (n•lOS6) (n•1126) 
Downtown 38,, 33'Ai 34,; 23,, 30'Ai 2&J; 
G.U.ria 24'Ai lO'Ai 14'Ai 13'Ai 12S 131> 
Greenway Plaza SS 4$ 3$ 5'Ai "" 4S 
Toxa1 Medical Ccnlcr 9,, 3'Ai Oi 3'1 .. ,, .. ,, 
Olhor 211> 50,, 45'Ai 56,, 50'5 51" 

Nortla Freeway Nortla'Mlt Freeway 

Trip Destiaation 1'86 1990 1989 1990 

(n•421) (n•648) (n=lll8) (n•727) 
Downtown 31,, 31,, 171> 171> 
Galleria 7S 9$ 19'Ai 19'5 
Grocoway Plaza .,, 4S .,, 6S 
Tcxaa Medi"al Coater 4,, ,,, 4,, 3'5 
Olhcr 54,, 49,, 56,, 55,; 

Attitudes and Impacts Pertaininc to the HOV Lanes 

1990 

(n•l86) 
26'Ai 
14'Ai 
3,, .. ,, 

53,, 

Gall 
Freeway 

1989 

(ns648) 
28'5 
9W. 
H 
9" 

49,, 

An additional set of survey questions was designed to identify attitudes towards the HOV 

lanes. 

Perce.ption of HOV Lane Utilization 

As discussed previously in Chapter 3, the perception of whether or not the HOV lanes 

are sufficiently utilized is a major concern of METRO and TxDOT. This is particularly true 
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of the Katy HOV Lane since fewer than 150 vehicles per peak period used the priority lane 

during its first 6 months of operation. 

Katy, North, Northwest and Gulf Freeway Motorists were asked whether, in terms of 

both person movement and vehicle movement, they felt the HOV lane was sufficiently utilized. 

Their responses are summarized in Table 78. On the Katy Freeway, the responses were 

overwhelmingly negative - both before and one year after carpools were allowed (no carj>ools 

were present on the HOV lane at the time of the 1985 survey; approximately 100 carpools 

typically used the HOV lane at the time of the 1986 survey). Responses from Katy Freeway 

motorists were significantly more favorable in 1987, however. 

In the spring of 1987, 36% of the Katy Freeway motorists felt the HOV lane was 

sufficiently utilized in terms of vehicle movement and 30% thought it was sufficiently utilized 

in terms of person movement. In the fall of 1987, 44% of the motorists felt there was sufficient 

vehicle utilization of the HOV lane, and 36% stated there was sufficient person utilization. 

(Note: By the time of the 1987 surveys, the passenger requirement for carpools had been 

lowered to 2 persons. Carpool utilization of the HOV lane averaged just under 2,300 vehicles 

during the a.m. peak at the time of the spring 1987 survey and more than 2,700 vehicles at the 

time of the fall 1987 survey.) 

By the time of the 1988 survey, however, both actual and perceived utilization of the 

Katy HOV Lane had declined. In 1988, less than one-third of the Katy Freeway motorists felt 

the HOV lane was sufficiently utilized in terms of vehicle movement and less than one-fourth 

thought a sufficient number of persons was being transported (Table 78). 

At the time of the 1989 survey, utilization of the HOV lane had increased only slightly 

from the 1988 level and the perception of utilization remained virtually the same. In 1990, both 

the actual and perceived utilization of the HOV lane increased; in 1990, with more than 2,<>00 

vehicles present on the lane, 37% of the freeway motorists reported the HOV lane to be 

sufficiently utilized. 
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Tllble 78. 
Perceptiom of HOV Lue Vdizatioa, 

Italy, North, Nonhwest and Gull Freeway Motorist Slllneyg 

Italy Freeway 

Measure of Elfectiveaess 1'851 19862 4/198'15 10/1981' 1988' 1989' 

Suflicieat Number of Vellides 
Utiliziq HOV Lue? (n•451) (n=742) (n•948) (n•l420) (n•1052) (n=l123) 

Yes H 31. 3H 44S 31 Ii 301. 
No 90S 921. SSS 42S SSS S31i 
Not 111re 7S SS 91> 141. 141. 17S 

HOV Lue Vtbide Volumes 
(A.M. Peak Period)' 138 256 2,412 1,854 2,032 1,116 

Sufficient Number of Persons 
Utiliziq HOV Laae? (n•4SI) (n .. 741) (n=9SO) (n•l426) (n•10Sl) (n=l126) 

Yes 4\fi 41. 30\fi 361. 241. 26S 
No ass 16% SSf, 46f, SSS 54% 
Not sure 11,, 101> 12$ lH 18$ 1H 

HOV Lue Penons Moved 
(A.M. Peak Periodf 2,456 3,IS6 7,769 8,599 7,210 7,801 

ls the HOV Lue a Good 
Tnmsportation Improvement? (n=441) (n=733) (n•949) (n•1423) (n=104S) (n=1110) 

Yes 41 f, 36% S6% 641. 641. 661> 
No 35$ 43% 291. 20'1 221> 20% 
Not sure 241. 21 S 151. 16'1 14S 14% 

Nonh Freeway Nortb.west Freeway 

Measure of Efl'ectiveoess 1986' 

SufficieotNumberofVehicles 
Utiliziq HOV Lue? (n=418} 

Yes 26% 
No S6'1 
Not sure 18f, 

HOV Laae Vtbide Volumes 
(A.M. Peak Periodf 393 

Suflicieut Number of Penons 
Utilizina HOV Lue? (n=422) 

Yes 2Jf, 
No sa 
Not sure 201> 

HOV Laae Penons Moved 
(A.M.Peak Period)' 6,647 

Is the HOV Laae a Good 
Tnmsportation lmproYt111ent? (n=417) 

Yes 62'1 
No lOf. 
Not IUl'e 181> 

1 Audwrized buses and wmpools (before carpools were allowed). 
2 Audwrized buses, vanpools and J+ carpools. 
' 2+ vehicles, no audwriz.adon. 

1990' 1989' 1990' 

(n•641) (n=l109) (n-=727) 
36% 221. 37% 
40% SSS 4SS 
24% 20f, 18'1 

1,595 1,463 2,099 

(n=645) (n=l121) (n=730) 
32f, 191> 29% 
4()f, S?Wi 471. 
2H 241> 241. 

8,512 4,098 5,737 

(n=647} (n•l109) (n•731) 
81 S 71 S 7SS 
9'1 13'1 11 '1 

101> lH 14f. 

'J+ vehicles, no audwriz.adon between 6:4S a.m. and 8:1S a.m., 2+ vehicles, no muhoriz.adon al all other limes. 
'3+ vehicles, no authoriz.adon berween 6:4S a.m. and 8:<XJ a.m., 2+ vehicles, no authoriz.adon at all other limes. 
'Source: m Research Repon 484-12 and m HOV Lane vehicle volume and occupancy counts. 
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19905 

(n•l92) 
37S 
4SS 
tit. 

1,635 

-
-
-
-

9,717 

(n=193) 
71 S 
161. 
131. 

Gull 
Freeway 

1989' 

(n=643) 
21 f, 
61 S 
lH 

1,139 

(n•652) 
21 S 
SSS 
24f. 

3,956 

(n=647) 
631> 
21 S 
161. 



On the North and Northwest Freeways, as actual utilization of the HOV lanes has 

increased over time, so has the perception of utilization by motorists. For example, on the 

North Freeway, 26% of the motorists surveyed in 1986 perceived there was sufficient person 

utilization of the HOV lane and 23% stated there was sufficient vehicle utilization. By 1990 

(four months after carpools were allowed on the HOV lane and vehicle utilization had jumped 

from less than 400 to almost 1,600), 36% of the freeway motorists reported there was sufficient 

vehicle utilization, and 32 % stated there was a sufficient number of persons being moved on the 

lane. 

In the Northwest corridor, 37% of the freeway motorists surveyed in 1990 (as opposed 

to 22% of those surveyed in 1989) felt the HOV lane was sufficiently utilized in terms of the 

number of vehicles being moved. In terms of persons being moved, 29% of the motorists 

contacted in 1990 (as opposed to 19% in 1989) felt the HOV lane was sufficiently utilized. 

On the Gulf Freeway, approximately one-fifth of the motorist felt there was sufficient 

person and vehicular utilization of the HOV lane. 

Motorists in each freeway corridor were also asked if they felt the HOV lane is a good 

transportation improvement (Table 78). The percentage of Katy Freeway motorists who 

responded "yes" fluctuated from a low of 36% in 1986 to a high of 71 % in 1990. In the other 

freeway corridors, 63 % of the Gulf Freeway motorists, 75 % of the Northwest Freeway 

motorists and 81 % of the North Freeway motorists surveyed most recently indicated that the 

HOV lane in their area is a good transportation improvement. The 1990 figures represent the 

highest percentages of favorable responses received to date regarding this issue. 

Additional Information on travel Behavior 

The 1990 surveys of Katy, North and Northwest Freeway motorists contained a final set 

of questions designed to obtain information about motorists' use of traffic reports· and their 

knowledge of local park-and-ride service. 
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When asked if they normally listen to traffic reports on the radio at home, at work, or 

in their cars, the vast majority of motorists in all three travel corridors responded "yes" 

(Table 79); the vast majority also indicated that they have changed their original travel plans 

(taken an alternate route, altered their travel time, or used a bus or carpool) because of 

information obtained from traffic reports. 

T.aile79. 
Ute tlTndlk..,... .. ~., ........ Ride Serrice. 

1991 ~. Nerdt .. Nerthelt Met8rilt s.r-reya 

~ ~Freeway Nerdt Freeway 

Do Yoa Normally Lista to Traffic Reports • die 
Radio? (a•194) (a•653) 

YH 871> 91 f, 
No 13"' 91> 

If "Y•, • Ba•e Yoa E•er a....pd Trani rs... kause 
ol Womaatioa Obtained lnm tllele llepores? (a•166) (a==59S) 

Yea 921> 921> 
No 81> '" 

Do Y• X.OW die Lecatioa oldie Park....._Ride Lot 
Nearellt Yow Rome? (n=192) (n ... 650) 

Yea 801> 881> 
No 1711 9"1 
Not IW'C 31> 3"' 

Do Yoa ICaow Jl'aouP Aboat die Park....._Ride Senice 
to C.&deady J1.tcia U-. it Temorrvw? (a=186) (a=633) 

Yea 36S 36S 
No SSS SSS 
Not IUrc 91> H 

NerdtW4lllt Freeway 

(n•733) 
911> 

91> 

(a=667) 
911> 

91> 

(a•733) 
90. .,, 
2"1 

(a•718) 
331> 
S9S 

'" 

Between 80% and 90% of the freeway motorists surveyed know the location of the park­

and-ride lot nearest their home. Furthermore, at least one-third of the motorists in each corridor 

know enough about the park-and-ride service currently being offered by METRO to confidently 

use it (Table 79.) 

Cpmments 

Motorists traveling the Katy, North, Northwest and Gulf Freeways were encouraged to 

offer comments. A summary of the comments received is presented in Table 80. 



Table 80. 
Mdilioaal Com.11u111ts, 

Katy, North, Northweiit ud Gulf Freeway Motorist Saneys 

Katy Freeway 

Cemment 1'85 1986 411987 10/1987 1'88 1'89 

HOV lane ii a wuu of money J4J, 13S lOS 4S SS SS 
HOV lane is underutilized llS 20S 9S 4S 9S SS 
Open HOV lane to all as H lOS 7S SS 6S 
Allow carpoob oo HOV lane 7S ss• 6S2 3s2 JOS' ll*' 
Ban/rellrict trucb oo fteeway SJ, 4S 2S 2S 4S 2S 
HOV lane ii a aood idea SS 6S JlS 16S IS 11 S 
Need more fteeway lanes 4S JOS '" 9S lOS 91> 
Provide more bu routes 3S 3S lS 3S 4S 4S 
CongesUon oo heway no beuer 3S SS 4S 3S 9S' 6S' 
Poor HOV lane llDlr)'/exit design OS OS 9S J7S HS 13S 
Promote HOV lane & ridesbaring 3S lS lS 2S IS lS 
Complete freeway/HOV lane c:onat. - - - - - 1 S 
Extend/expand HOV lane lS JS - - - OS 
Need a rail 1ystc:m OS OS H OS OS 3S 
Other 3SS lSS lSS 301> 171> 21 Ji 

North Freeway Northwtllt Freeway 

Comment 1986 

HOV lane ia a waste of money n; 
HOV lane ia underutilized 6S 
Open HOV lane to all 6$ 
Allow carpoob on HOV lane !OS 
Ban/relllric:t uuc:b on fneway a 
HOV lane i1 a sood idea llS 
Need more freeway lanes SS 
Provide more bus routes 3% 
Congestion on freeway no better SS 
Poor HOV lane entryfexit design -
Promote HOV lane & ridesharing -
Complete fteeway/HOV lane const. 8% 
Extend/expand HOV lane l 'I 
Need a rail system 4S 
Olher 36S 

1 Allow 2+ corpool8 on HOV lane. 
1 Allowing 2+ carpools on HOV lane is " food mow. 
'Allow 2+ corpt>Ol8 on all HOV lanes tll all times. 

1990 

JS 
SS 
OS 

-
1% 

14'1 
3% 

12% 

-
H 
7S 

-
lS 
S'I 

40S 

•Congestion on.freeway is worse sinc6 1fl0ming J+ occupallCY nqulnmsent began. 
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1989 1990 

4S 3S 
6S 3S 
SS IS 
1 s 1 -
OS OS 

16'1 131> 
3S SS 
9% SS 
41> 3S 
8'1> 5'1> 
4S 4S 

20% lS 
IS 141 
IS a 

18" SI 'I 

1990 

-· 
"' 7S 
9S 
3S1 

$~ 
9S 
SS 
SS 
3S 

11'5 
-
IS 
-
IS 

34S 

Gulf 
Freeway 

1989 

6S 
7S 
4S 
OS' 
JS 

12S 
SS 
SS 
4% 
7S 
4S 

11 S 
6S 
4S 

24'1 



CHAPTERS 
FINDINGS AND CONCLUSIONS AS OF OCTOBER 1990 

Carpool utili2:ation of the Katy HOV Lane was initiated as an experiment which would 

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

evaluation of the individual criterion for the 66-month "after carpools" evaluation is summarized 

in Table 81. Based on that observation, as of October 1990, the Katy HOV Lane carpool 

experiment is judged to be "successful." 

Table 81. 
Overall Evaluation of the Katy HOV Lue Carpool Experiment, 

66 MoaChs After Carpools Were Allowed oato the HOV Lue 

Relative Conclusion Pertaiuiug 
Criterion Weighting to Experiment lteleTut Data 

1. Cbanae in Person Movement on 25% "Highly Succe•ful" Carpooll move SS% of toe.al a.m. peat period 
the HOV Lane Directly penon movement and 6S % of the total daily 
Attributable to Carpoolina penon movement. 

2. Nonuser Perception of Katy HOV 30% "Unsucceuful • Le• than 50% of the nonusers feel the HOV 
Lane Utilization lane ii 111fficieDlly utiliud. 

3. Cbqe io Travel Time on the 2-0li "Highly Successful• Average HOV lane iipeeda have increa11ed by I 
HOV Lane mph. 

4. Change in Delay to Mixed-Flow 15% "Highly Successful" Mixed-flow tpeeda have incru.aed lllightly. 
Traffic 

s. Increase in Frequency of HOV S% "Highly UmucceuM" Approximately 95 % of HOV lane vehicle 
Lane Breakdowm breakdowm are carpools. Approximately 10 

breakdowoa occur per week. 

6. Increase in Authorization and 5% •succcuful" Marainal increase in COllt.I due to carpool• ba1 
Enforcement Costs not been IUbltaDliaJ. 

100% ·succcufi.ir 

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 3.2. The criteria related to HOV lane person movement, HOV 
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lane travel time, and mixed-flow traffic delay were rated as "highly successful• and the criteria 

related to HOV lane enforcement costs were rated as "successful." The criteria rated as 

"unsuccessful" or "highly unsuccessful" included nonuser perception of HOV lane utilization and 

HOV lane breakdowns. 

Since the introduction of carpools, the Katy HOV Lane 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 HOV lane has maintained a rating 

at or near the "successful" level (3.0±). The trends in HOV lane success are shown in 

Table 82. 

Table 82. 
Overall Evaluation or the Katy HOV Lue Carpool Experimeat, 1985-1990 

Criterion 

1. Change in Penon Movement on lhe HOV Lane 
Directly Attributable to Carpooling 

1. Nonuaer Perception or Katy HOV Lane Utilization 

3. Change in Travel Time on lhe HOV Lane 

4. Change in Delay to Mixed-Flow Traffic 

S. lncroaae in Frequency of HOV Lane Breakdown& 

6. lncroaae in Authorization and Enforcement Cosu; 

TOTAL 

Scoring: 
I • •Highly Unsuccessfal• 
% • "Unsucceujul" 

3 - "Succusful" 
4 "" "Highly Successful" 

lleladve 
Weiahtiua Apr 

1986 

1S% 1.S 

30% 1 

10% 4 

15% 4 

Sl> 3 

S% 3 

100% 2.63 

CoadusioP Pertaiuias to Eqlerimeat 

Apr Oct Oct Oct 
198'7 1987 1988 1989 

4 4 4 4 

1 3 3 2 

4 3 1 3 

4 4 4 4 

1 1 1 1 

3 3 3 3 

3.20 3.30 2.90 3.00 

Oct 
1990 

4 

1 

4 

4 

1 

3 

3.20 

In addition to the evaluation of the effects associated with permitting carpools to use the 

Katy HOV Lane, as assessment of public attitudes concerning the Houston HOV lanes was also 

performed. This assessment was accomplished through the periodic distribution of survey 

questionnaires to both HOV lane users and nonusers. Some of the more important findings of 
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the most recent survey efforts in each freeway corridor (those which relate to trip destination, 

choice of commuting mode and perceptions of the HOV lanes) follow. 

Trip Destinations 

As indicated in Table 83, more than 90% of the a.m. peak period HOV lane bus trips 

are destined to downtown Houston. This is not surprising since essentially all bus service in the 

HOV lane corridors is oriented toward serving trips to the downtown area. In addition, more 

than three-fourths of the North and Gulf HOV Lane carpoolers and vanpoolers are also destined 

to the downtown area. Again, these relatively high percentages are not surprising as both the 

North and Gulf HOV Lanes terminate in the downtown area. 

Table33. 
Trip Destinations or Katy, North, Northwest Bild Gulf Freeway Corridor Commuters 

Katy Corridor North Corridor Northwest Corridor Gulf Corridor 
A.M. Trip Destination 1990 1990 1990 1989 

HQV Lane Bus Users (n=671) (n=988) (n=293) (n•464) 
Downtown 93% 91% 95% 16% 
Galleria a 0% 2% Iii 
Greenway Plaza 111> 0% 0% 01. 
Texas Medical Center I Ji 6% 1% 5% 
Other 3% 3% 2% 8% 

HQV ldme ~1rooolsfVl!!mll (n=708) (n=189) (n=235) (n•lll) 
Downtown S3% 76% 40% 7811 
Galleria 13% 3% 18% 6% 
Greenway Plaza S% 2% 5% 1% 
Texas Medical Center 6% 7% '" 41. 
Other 23% Jlli 21 Ii 11 Ii 

Freewav Motorists (n•1860) (n=648) (n•727) (a•648) 
DowntoWn 26% 31% 17% 28% 
Galleria 14% 9% I Hi 9% 
Greenway Plaza 3% 4% '" 5% 
Texas Medical Center 4% 7% 3% 9% 
Other S3i> 4H> SSS 49% 

By contrast, the location and configuration of both the Katy and the Northwest HOV 

Lanes permit convenient access to/from the Galleria-Post Oak area, Greenway Plaza, the Texas 

Medical Center and other locations without having to travel through the downtown area first. 

165 



Consequently, 47% of the Katy HOV Lane poolers and 60% of the Northwest HOV Lane 

poolers are destined to locations other than downtown Houston. In addition, 69% to 83% of the 

motorists traveling the Katy, North, Northwest and Gulf Freeway mainlanes are destined to 

locations other than downtown Houston. 

Mode Choice Considerations 

Previous Mode of Travel 

In looking at previous travel modes of HOV lane users, significant percentages either 

drove alone or did not make the trip prior to using the HOV lane (Table 84). 

Table 84. 
Previous Travel Mode of Katy, North, Northwest aad Gulf Freeway Corridor Commuters 

Katy Corridor North Corridor Northwest Cenidor Gulf Corridor 
Previous Travel Mode 1990 1990 lt90 1989 

BQV Lane Bus !Jse!J (n=665) (n=979) (n•289) (n•4S7) 
Drove alone 36'1 39'1 46% 3H 
Carpool 10'1 9% 6% SS 
Vanpool 3% H 3% 6S 
Bus 19% 15% 24% 30% 
Didn't make trip 32% 20; 21% 18% 

UQY Lane s;;1roools/Vanm~ (n=699) (n ... 178) (n ... 2250 (n .. 117) 
Drove alone S7'.t 42% 53% 40% 
Carpool 27f> 39% 34% 44% 
Vanpool 3% 3% l % '" Bus 9% lSS '" 4% 
Didn't make trip 4% l % 4% SS 

Freewu M2l2rim' (n• 192) (n•644) (na:727) (n•6Sl) 
Drive alone 92% 17% 17% 88% 
Carpool S% 91; 9% 9% 
Vanpool - Hi 0% OS 
Other 3% 4ti 4% 3S 
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In addition: 

+ In the Katy HOV Lane corridor, the bus service attracted 13% of its ridership from 

carpools or vanpools; carpools and vanpools attracted 9% of their riders from buses. 

+ In the North HOV Lane corridor, transit service attracted 17% of its ridership from 

carpools or vanpools; carpools and vanpools attracted 15 % of their riders from buses. 

+ In the Northwest HOV Lane corridor, transit attracted 9% of its ridership from 

carpools or vanpools; carpools/vanpools attracted 8 % of their riders from transit. 

+ In the Gulf HOV Lane corridor, transit service attracted 14% of its riders from 

carpools or vanpools; carpools and vanpools gained 4 % of their members from buses. 

Impact of the HOV Lanes on Mode Choice 

As shown in Table 85, the Katy, North, Northwest and Gulf HOV Lanes all appear to 

have had a definite effect on mode choice. While sizable percentages of the HOV lane users 

indicated that they would be using their current mode even if there was no HOV lane, between 

22% and 43% said they would not. 

Table 85. 
Use or Clll'l't'lllt Mode by HOV Lane Users ii HOV Lane Bad Not Opeaed 

Katy Corridor North Corridor Nortbwtst Corridor Gull Corridor 
Use CW'l'St Mode If No HOV Lane 1990 1990 1990 1989 

BQV Lane Bi,g l!sers (n=670) (n•981) (ns291) (n•4S7) 
Ye1 35% 33% 41% 56% 
No 31% 37% 35% 22% 
Not sure 34% 30% 24% 22% 

HQV Lane Carooolstvyoools (n=702) (n•185) (n•l37) (n•120) 
Yea 37% 48% 45% 6H 
No 43% 40% 39% 20% 
Not sure 20% 12% 16% 12% 
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Perceived HOY Lane Travel Time Savina 

One of the primary reasons for implementing the system of HOV lanes is to offer riders 

of high-occupancy vehicles a travel time advantage and travel time reliability over traveling in 

the regular freeway lanes. HOV lane users generally do perceive a travel time savingsas a 

result of being able to use a priority lane (Table 86). 

Table8'. 
Pemi•ed HOV LaDe Trayel Time SaTiap 

Katy Corridor Norda Corridor NortlawtBt Corridor Glllf Conidor 
Tra•el T'une Sariugs 1990 1990 1990 1989 

PerceiYed DOV Lane TraYel T'une 
Sariugs (minutes) 

HQl'. Lia~ 1!!11 Users (n•639} (ns924) (n•280) (n=386) 
a.m. (median) 18 IS 18 10 
p.m. (median) 20 20 18 IS 

llQV ldl!!s: ~ln>OObil'.!l!!mb (n•639) (n•l84) (n•235} (n•l21) 
a.m. (median) 20 17 20 12 
p.m. (median) 20 20 20 IS 

Actual Peak Period HOV Lane 
TraYel T'1111e Sariugs (minutes)' 

a.m. (6:00-9:30 a.m.) 9.4 3.3 2.4 3.1 
p.m. (3 :30. 7:00 p.m.) 6.0 0.1 1.8 -3.1 

In the Katy and Northwest HOV Lane corridors, the median perceived travel time savings 

reported by users is 18 minutes in the a.m. and 18 to 20 minutes in the p.m. Median travel time 

savings perceived by North HOV Lane users is in the range of 15 to 17 minutes in the a.m. and 

20 minutes in the p.m.; median travel time savings perceived by Gulf HOV Lane users is 

somewhat less (10 to 12 minutes in the a.m. and 15 minutes in the p.m.). 

Motorists' Attitudes Concernine the HOY Lanes 

In the Katy, North and Northwest HOV lane corridors, at least one-third of the motorists 

operating in the freeway mainlanes (non HOV lane users) feel there is sufficient vehicular 
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utilization of the HOV lanes to justify the projects. Furthermore, between 71 % and 81 % of the 

motorists in these corridors feel the HOV lanes are good transportation improvements (Table 

87). These represent the highest percentages of favorable responses received to date regarding 

this issue. 

In the Gulf HOV Lane corridor, approximately one--fifth of the motorists feel there is 

sufficient vehicular utilization of the HOV lane to justify its existence. Nevertheless, 63 % of 

the motorists did state the Gulf HOV Lane is a good transportation improvement. 

Table 87. 
Motorists' Attitudes Toward tbe HOV Lanes 

Measure or Katy Freeway North Freeway Northwest Freeway 
Efl'ectiveaess or Success 19901 19902 19902 

Ia Terms of Vebicles Moved, Is the 
HOV Lane Sufl"lcieatly Utilized? (n= 192) (n=641) (n•7l7) 

Yea 37% 36% 37% 
No 45% 40% 45% 
Not sure 18% 24% lH 

HOV Lane Vehicle Volumes 
(A.M. Peak Period)' 2635 1595 :2099 

Is tbe HOV Lane a Good 
Transportation Improvement? (n:: 193) (n=647) (0::731) 

Yes 71% 81% 15% 
No 16% 9'1 11'1 
Not sure 13'1 10% 14% 

1 3 + vehickt, no aulhorlzation bt:twem 6:4S a.m. and 8:()() a.m., 2 + vi:hickt, no aulhorization a1 olJ other dmt:t. 
2 2+ vehicles, no aulhorization. 
'Source: 771 vi:hick volume and occupancy coutllS. 
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19892 

(n•643) 
:21 % 
61% 
18% 

1139 

(n•647) 
63% 
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APPENDIX 

Presented in this appendix are examples of the survey instruments and cover letters used 

in the surveys of Katy, North, Northwest and Gulf HOV lane users and nonusers. 
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NORTH TRANSITW AY TRANSIT USER SURVEY 

This survey is being undertaken by the Texas Transportation Institute, the Texas State Department of Hipways and Public 
fransportation and METRO in order to obtain information about your use of the North Tnmsitway. Please take a few minutes to 
answer the questions below and return this form to the survey taker before leaviJla the bus. 

1. What is the purpose ol your bus trip this mornin&? _Work _School _Other 

l. What is the Zip Code ol the area wllere this trip bepn? (For example, if this trip began from your home this morning, 
you would list your home Zip c.ode.) ------

3. What is your final de@lination oa this trip? Downtown _Galleria/City Poet o.t/Uptown 
_Texas Medical C.alter _Greenway Plaza Other ( •ty Zi c.ode - spect p ______ _, 

4. Have you ever arpooled or vanpoolecl oa the tramitway? _yes, carpooled _Yes, vanpooled _No 

5. Bow important wu the opening ol the North Transitway in your decision to ride the bm? 
_Very important _Somewhat important _Not important 

'· If the North Tramitway bad Jilt opened, would you be rictin& a bm now? 
_Yes _No _Not sure 

7. Bow many minutes, if any, do you belie't'e this bm presently saves by usm, the North Tramitway imtead ol the regular 
traff"'ac lanes? Minutes in the morning Minutes in the evening 

8. Bow long have you been a nplar bm rider OD the North Tramitway? --------------­

'· Does your employer pay for any part ol your bm pass? _Yes, all _yes, part _No 

10. Was a car (or other Tebide) available to you for this trip? (check one) 
_No, bus wu only practical means 
_yes, but with considerable inconvenience to others 
_Yes, but I prefer to take the bus 

11. Before you bepn ridina a bm OD the North Transitway, laow did you !M!DPlllY make this trip? (check one) 
_Drove alone _Rode a put-and-ride bus on the rep1ar freeway lanes 
_Carpooled _Rode a regular route or express bus 
_Vaopooled _Did not make this trip prior to using the North Tran.sitway _Other(specify _________________ _ 

ll. Do you feel that the North Tramitway is, at pnsmt, bein& suf'f"adeotly utilift!d to justify the project? 
_Yes __ No _Not IUt'e 

13. What is your • • • Jt.ae? __ Sex? ___ _ Occupation? ______________ __ 

14. What is the last level ol school you baTe completed? ------------------------

Comments: -----------------------------------------------------

THANK YOU FOR YOUR COOPERATION. 

175 





MllbopolllMI ...... A&dhorllr 
1201 l.Duisiana 
P.O. Box 61429 
Houston. Texas 772-08-1429 

Fax 739-4925 
713 739-4000 

Dear CarpoolerNanpooler: 

t.EIHU • 

Your vehicle was observed recently traveling southbound on the North Transitway. Since you 
have first-band knowledge of the transitway, we need your help in a special study being 
conducted by the Texas Transportation Institute, a transportation research agency of the Texas 
A&M University System. Because the North Transitway is one of the first transitways to 
operate in Texas, it is extremely important that we detennine what effect it has bad on your 
travel. 

Please take a few minutes to answer the enclosed questionnaire. Your answers will provide 
valuable information concerning carpooling/vanpooling on the North Transitway. Because of 
the small number of poolers contacted, your specific reply is essential to ensure the success of 
the project. All information you provide will remain strictly confidential. 

Your cooperation and timely return of the completed questionnaire in the enclosed postage-paid 
envelope will be greatly appreciated. Thank you for your time and assistance in this important 
undertaking. 

METRO 

Enclosures 
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NORTH TRANSITW AY CARPOOUV ANPOOL SURVEY 

~by Ilse Taa1 Tralvponation lllllhllte, 11te Taa1 A&M Urtlwmty ay,,_ in coopnwlU1ft wUlt IM Taa1 Slale ~of Ri11i-,. 
ontl Public Tnuupol'fadM, IM Netropolilan TraMI ,.,,.,,..,, of Harris c.o..n.ry ontl Ilse U.S. IHpdl'llftDll of~ 

1. Is your 1'ebicle a carpool or a T&DpOOI? _Ou:pool _Vanpool 

1. What is the primary purpose of your Lm. carpool/1'anpool trip? _Work _School _Other 

3. How many manbers are replarly in your carpool/1'anpool (inducting yourself)? 

4. WJao makes up your carpool/1'anpool puup? _Family Members _NeiaJiborbood Friends _Co-Workers 

5. Does your carpool/nnpool me a park-and-ride or park-llDCl-pool lot• a staainl area? 
__ Yes (please specify wbicll lot you typically use ___________ __, _No 

__ Yes __ No 

7. How Iona bal'e you been a regular Ulel" of the North Tnnsitway? ----------------

8. Which tramjbray entrance do JOU normally me to Kca the North Irapitny in the IDOl'lliDa? 
_North Belt mai.nlane mtrmce nmp _Aldine-Bender wishbone nmp _North Shepherd ramp 

9. What time do you normally enter the tnnsibray in the morning? _____ .a.m. 

10. What is your a.m. carpool/vanpool destination? Downtown _Galleria/City Post Oak/Uptown 
_Greenway Plaza __ Texas Medic.al Center _Other (specify Zip Code;_ ___ __, 

11. When did you join your present carpool/1'811pOOl? Month: _____ _ Year: ___ _ 

11. How important wu the North Tramitway in your decision to carpool/unpool? 
_Very important _Somewhat important _Not important 

13. II the North Tramitway llad & opened to carpools/vanpools, would you be carpooling/vanpooling now? 
__ Yes __ No __ Not sure 

14. Prior to carpooling/1'anpooling on the North Tramibray, how did you 1!91l118llJ make this trip? 
_On the transitway 

_Bus _Vanpool _Carpool 

_On the North Freeway aeneral purpose lanes 
_Bus _Vanpool _Carpool __ Drove Alone 

__ On a parallel street or hipway (Street Name ___________ _, 
_Bus _Vanpool _Carpool __ Drove Alone 

_Did not IDlb this trip 

15. How many minutes, ii any, do you belie'fe your carpool/vanpool saves by .... the North Tramitway instad of the 
regular trafl"'1e lanes? Minutes in the momin& Minutes in the evening 

1,. Do you feel dlat the North Tramitway is, at pnsent, suft"K:imtly utiliJled to justify the project? 
_Yes _No __ Not sure 

17. What is your • • • Aae? Sex? ____ _ Occupetioa? ____________ _ 

18. What is the last level of school you have completed? ___________________ _ 

19. What is your llome Zip Code? -----

Please me the back ot this form for additional comments. 
77aank '°"for your cooperalion. Plase m11111 this /onn al your earli«st convienknce in tM postage-paid envelope providBJ. 
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lletropollt8I I 'n.nelt Authortty 
1201 Louisiana 
P.O. Box 61429 
Houston, Texas 77208-1429 

Fax 739-4925 
713 739-4000 

Dear Motorist: 

MEIAU • 

Your vehicle was recently observed traveling southbound on the North Freeway between 6:00 
and 9:30 a.m. Since you have first-hand knowledge of traffic conditions on the North Freeway, 
we need your help in a special study being conducted by the Texas Transportation Institute, a 
research agency of the Texas A&M University System. 

To help serve the travel demand, the State Department of Highways and Public Transportation 
and the Metropolitan Transit Authority have constructed the North Transitway for use by buses, 
carpools and vanpools. Vehicles using the transitway travel inbound toward downtown in the 
morning and outbound in the afternoon. The North Transitway has been constructed within the 
median of the freeway and is protected from other traffic by concrete barriers. The location of 
the transitway in the median has not reduced the number of general traffic lanes available to 
motorists. 

Because the North Transitway is one of the first transitways to operate in Texas, we need your 
help to determine how it is working. Please take a few minutes to answer the enclosed 
questionnaire. The questions on this survey concern your routine trips made on the North 
Freeway in the morning, from 6:00 a.m. to 9:30 a.m. Because of the small number of motorists 
contacted, your specific reply is essential to ensure the success of the project. Your answers 
will remain strictly confidential. 

Your cooperation and timely return of the completed questionnaire in the enclosed postage-paid 
envelope will be greatly appreciated. Thank you for your time and assistance in this important 
undertaking. 

METRO 

Enclosures 
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NORTH FREEWAY MOTORIST SURVEY 

UNlmabm hy IN TextU TrtllVpOl'flllio 1'1111111u, 2'lle TaM A&M 'Ulliwrslly Sy#em 
In coopera#on whit IN Tau Slate~ of Bi,,,_,. dlttl hblk Dwvponation, 

IN Netropolilan 7lwuil Allllwrlty of Ilanil C-,,. ""'1 tile U.S. ~ oj'TroNporlluiM 

1. What was the pmpose of your trip? _Worlc _School _Other 

2. What are your reasons for drivint your car on the freeway mainlanes rather tlaaa travelilll in a~ vebide 
on the tnmsitway? 
__ Need car for job 
__ Car is more convenient and flexible 
_No convenient bus, vmpool or carpool avlilable 
_Worlc irregular hours 
_Other(specify~~~~~~~~~~~~~~~~~~~~~~~~~ 

3. How many days per week do you aormally make this trip? ------

4. How do you n"HJ make this trip? 
__ Drive alone __ Vmpool __ METRO regular route or express bus 
_Carpool _METRO pm-and-ride bus _Other (specify ______ __, 

5. How many people fmcluding yourself) were in your vehicle for this trip? 

'· Which on-ramp did you use to mt.er the North Freeway for this trip? --------------

7. What was the destination of your trip? 
__ Downtown __ Texas Medical Center _Other (specify Zip Code below) 
__ Greenway Plmi __ Galleria/City Post Oak/Uptown 

8. Based on your observation of the m.mber of vehicles currently using the North Tramitway, do you feeJ that it is being 
sufficiently utilized? __ Yes __ No __ Not sure 

9. Based on your perception of the number of persons currently being moved on the North Tramitway, do you feeJ that 
it is being suff"aciently utilia!d? __ yes __ No __ Not sure 

10. Do you feeJ that the North Tramitway is a good tramportation improvement? 
_Yes __ No __ Not sure 

11. Do you normally listen to traft"te reports on the radio at ~ at work, or in your car? __ yes __ No 

If' "yes, 11 bave you ever cbanaed your oriainal travel plam (taken an alternate traYel route, altered your travel time, or 
used a bus or carpool) because of information obtained from these reports? _yes _No 

12. Do you know the location of the park-and...-icle lot nearest your home? _Yes _No __ Not sure 

13. Do you know f:DOUlh about the park-and...-icle service prondecl by METRO to confidently becin using it tomorrow? 
_Yes __ No __ Not sure 

14. What is your ••• Aae? ___ _ Sex? ____ _ Occupation? _________ _ 

15. What is the last le'fel of acbool you have CG111pleted? ___________________ _ 

16. What is your home Zip Code? _____ _ 

Please me the back of this form for additional COlllllHDts. 
11umk yo11 for }'0111' cooperation. Plea.re return this form at '10111' earliat convmien« in the postage-paid envelope provid«I. 
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