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I. Florida 

I-95 Express, Miami 

1. Project Description 

a) From the Priced Managed Lane Guide (pages 1-20 to 1-22): 

The 21-mile I-95 express facility converts a single HOV lane into two high-occupancy toll (HOT) 
lanes in each direction by narrowing the travel lanes from 12' to 11' and narrowing the shoulders. 
Construction includes some bridge and interchange improvements to maintain continuity of the dual 
managed lane facility. The project is being constructed in phases. Phase one is open and phase two 
will be completed in late 2014. 

… 

Toll exempted vehicles: Registered carpools of three or more passengers, South Florida vanpools 
and registered hybrid vehicles can drive toll-free, but they must be registered with South Florida 
Commuter Services. Motorcycles can use the express lanes toll-free and do not need to register. 

b) From Evaluation and Performance Measurement of Congestion Pricing Projects (page 99): 

The Florida Department of Transportation (FDOT) operates a total of 1,471 centerline miles of 
Interstate highway out of a statewide network of 121,526 miles of roads. There are a total of 44 
standalone toll facilities in Florida, the largest number of any state. Toll revenues represented 
approximately 12 percent of FDOT total revenues in 2007, or nearly $1.1 billion out of $9.2 billion 
(AASHTO Center for Excellence in Project Finance). FDOT is converting and expanding 21 miles 
of HOV lanes on I-95 between I-395 in Miami and I-595 in Fort Lauderdale—known as 95 
Express—with the support of a $62.9 million Urban Partnership Agreement (UPA) grant from 
USDOT. It is also implementing a $1.8 billion expansion of I-595 on a public-private partnership 
basis. The expansion will feature a new three-lane reversible flow, 10.5-mile, variably priced HOT 
lane that, with the converted I-95 facility, will create the beginning of a network of priced lanes in 
the Miami-Fort Lauderdale region. 

c) See also: 

• A Domestic Scan of Congestion Pricing and Managed Lanes (page 31). 
• Operational Performance Management of Priced Facilities (page 24). 



2. Why Occupancy Was Increased 

a) From HOT Lane Policies and Their Implications (pages 23-24): 

… the GPLs as well as HOV lanes on I-95 were not able to provide reliable travel. 95 Express Lanes 
project was designed to reduce congestion and make travel along this portion of I-95 a better 
experience for drivers, residents, and transit users alike. Ultimately, “it will create more travel 
options and encourage the use of ridesharing and transit alternates. The first of its kind in the state, 
this managed lanes project is part of an overall long-term strategy of initiatives designed to help 
improve the safety, throughput and reliability of mobility along the roadways within southeast 
Florida” (Kimley-Horn, 2008). 

The conversion of the I-95 HOV lanes to Express Lanes focuses on the throughput enhancement of 
the whole I-95 corridor and not only the HOV lanes. Also, it is designed to encourage the use of 
ridesharing and transit. The preference given to 3+ carpools probably stems from the objective of 
encouraging ridesharing. 

b) According to the 95 Express Annual Report (page 5), performance goals are improving safety, 
throughput and mobility reliability. 

c) From Evaluation and Performance Measurement of Congestion Pricing Projects (page 99): 

The impetus for the 95 Express conversion was congestion on the existing I-95 HOV lanes, which no 
longer offered reliable trips during peak travel periods. Working with multiple partners— including 
the metropolitan planning organizations of Miami-Dade & Broward Counties, Miami-Dade & 
Broward County Transit, Florida’s Turnpike Enterprise (FTE), Miami-Dade Expressway Authority, 
and South Florida Commuter Services—FDOT took advantage of USDOT’s UPA program to gain 
funding for the conversion and implement transit enhancements in the corridor. 

The goals established for the I-95 Express Lanes are as follows: 

1. Maximize throughput 
2. Maintain free-flow speed on the Express Lanes and travel time savings 
3. Increase trip reliability 
4. Incentivize transit and carpooling 
5. Reduce congestion by diverting traffic to non-peak periods 
6. Meet increasing travel demand in the future 
7. Facilitate trip-reducing carpool formation 

A conscious decision was made by FDOT to maximize the throughput and operational efficiency of 
the 95 Express, rather than optimize revenues. However, it is not guaranteed that the express lanes 
will be congestion-free during peak hours, even with the payment of a toll. Nonetheless, motorists 
are provided a high level of reliability to expect free-flow conditions. 

d) See also: Operational Performance Management of Priced Facilities (page 24). 
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3. Other Actions Taken 

a) From the Priced Managed Lane Guide (pages 1-20 to 1-22): 

• Congestion Pricing 
• Ridesharing Incentives 
• Ramp Metering 
• New BRT Service 
• All Electronic Tolling 

b) According to the Priced Managed Lane Guide (pages 1-20 to 1-22), new transit services include the 
addition of 535 parking spaces to the Golden Glades Park and Ride Lot, and: 

• 95X - connects various locations in northern Miami-Dade County with various locations 
downtown. 

• Route 195 (Dade-Broward Express - Sheridan Street.) 
• Route 195 (Dade-Broward Express - Broward Boulevard) 
• Route 107 (Pines Boulevard Express) 

c) From the FHWA Priced Managed Lane Guide (pages 1-8): 

Several HOV-to-HOT conversion projects, notably I-95 in Miami and I-10 in Los Angeles, added a 
design change that accommodated a second managed lane without roadway widening next to the 
original HOV lane, thus adding capacity and better management to both directional lanes at the same 
time. 

4. Public and Political Outreach 

a) From the 95 Express Annual Report (page 4): 

… 31% of survey participants use 95 Express two to four times per week and 80.4% agree or 
strongly agree that the express lanes provide a more reliable trip than the I-95 general purpose lanes. 

b) From: A Domestic Scan of Congestion Pricing and Managed Lanes (page 32): 

FDOT has conducted public meetings, workshops and hearings to educate the public about managed 
lanes and variable tolls. In 2005, during the development process of the Interstate Master Plan (IMP) 
for the Interstate 95 Corridor, a Public Involvement Plan (PIP) was prepared. The PIP identified and 
defined strategies to engage the users, property owners, agencies, private groups and governmental 
entities in the IMP development process. Strategies included meetings, presentations and public 
hearings in addition to the distribution of handouts, flyers, newsletters and brochures. The media 
helped inform the public about the development process and a web site was created to further 
educate the public about managed lanes and variable tolls. 

5. Impacts and Lessons Learned 

a) From the Priced Managed Lane Guide (pages 1-20 to 1-22): 

• ADT Un-tolled: 1,000 
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• ADT Tolled: 59,000 
• Total ADT: 60,000 
• Hourly Operational Capacity: 2700 to 3300 vehicles per direction 
• Peaking Characteristics: Weekdays – AM Peak (6AM to 9AM); PM Peak (4PM to 7PM) 

b) FDOT includes monthly, midyear and annual reports on the performance of these lanes: 
http://www.sunguide.org/index.php/tmc_reports/ 

• Most recent monthly report: 
http://www.sunguide.org/sunguide/images/uploads/tmc_reports/2012_11_29_95_EL_Monthly_ 
October_2012_rjs_final.pdf 

• Midyear report (2009): 
http://www.sunguide.org/sunguide/images/uploads/tmc_reports/95X_1A_UPA_Eval_Midyear_ 
Report__10_30_2009__FINAL.pdf 

• Most recent annual report: 
http://www.sunguide.org/sunguide/images/uploads/tmc_reports/95X_P1_UPA_Eval_FY_11_An 
nual_Report__02_17_2012_rjs__FINAL.pdf 

• FDOT’s reports page includes more detailed transit evaluation reports, including the most recent 
November 2011 report: 
http://www.sunguide.org/sunguide/images/uploads/tmc_reports/HOV_Report_Analysis_Memo_ 
FINAL_3.14_.12_.pdf 

c) From the 95 Express Annual Report (pages 3-4): 

The program has considerably improved the overall operational performance of I-95. Customers, 
including transit riders, choosing to use the express lanes (EL) have significantly increased their 
travel speed during the AM peak (6am-9am, southbound) and PM peak (4pm-7pm, northbound) 
periods – from an average speed in the high occupancy vehicle (HOV) lane of approximately 
20 MPH (prior to program implementation) to a monthly average of 62 MPH and 56 MPH in the 
southbound and northbound directions, respectively. Drivers travelling via the general purpose lanes 
(GPL) have also experienced a significant peak period increase in average travel speed since 
implementation of 95 Express – from an average of approximately 15 MPH (southbound) and 
20 MPH (northbound) to a monthly average of 50 MPH and 41 MPH, respectively. 

Probably more important than the improved speeds when it comes to operational performance are the 
improvements to the travel time reliability of the facility. Average volume along the express lanes in 
the AM and PM peak periods were nearly 8,300 vehicles (over 30% of the total I-95 traffic during 
peak periods); a 12.2% increase in volume over FY2010. These vehicles were traveling at speeds 
greater than 45 MPH during the AM peak period nearly 100% of the time and almost 92% of the 
time in the northbound direction during the PM peak period. The federal requirement for HOV to 
HOT lane conversion is a minimum of 90% for 45 MPH speeds during the peak period. 

According to the Annual Report, the project introduced new bus rapid transit routes in January 2010 (page 
16); by November 2011, ridership has increased 145 percent since before the HOT lanes were introduced. 

d) From HOT Lane Policies and Their Implications: 

i) Travel time savings (page 26): 
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Table 2 PM Peak Period Tra\•el Speed Comparison- 2008 vs 2009 (Northbound) (Cain, 
2009) 

Travel Speed (mph) Travel Time (min: sec) 
HOV/HOT GPL HOV/ HOT GPL 

2008 18.1 18.8 25:02 24:06 
2009 56.8 39.7 7:59 11:25 

Change 38.7 20.9 -17:03 -12:41 

" 213% 111% -68% -53% 
Change 

The travel time of vehicles in the HOV lanes decreased from 25 minutes to 8 minutes after the 
Express Lanes. Since express bus use the Express Lanes, the bus travel time also decreased by 
17 minutes. 

ii) Ridership (pages 26-27): 

There was an increase of 30 percent in the ridership of the express bus service comparing 
ridership data from January-March 2009 to that of January/March 2008 (see Table 3). However, 
at the corridor level, bus ridership actually dropped by 4.6 percent. This is likely due to small 
system-wide reductions in service quantity and significant fare increases, coupled with 
exogenous factors like lower gas prices as described previously as well as economic recession. 
In addition to those, the 95 Express accounts for less than one fifth of total corridor ridership 
(the two other routes—77 and 277—run parallel to I-95 on 7th Avenue). Thus the ridership 
increase on the express bus was not reflected at the corridor level. The higher income profile of 
express bus users is one reason why the fare increase has not impacted 95 Express ridership as 
dramatically as it has impacted the MDT system as a whole. The express bus riders sample has 
7 percent of respondents with annual household income less than $20,000 while 71 percent of 
MDT’s system wide ridership had annual household incomes under $20,000 (Cain, 2009). 

iii) Mode shift due to transit (pages 27-28): 

95 Express bus riders were asked how long they have been traveling by bus and what was their 
previous mode of travel before using the bus service. 92 percent of respondents (307 out of 334) 
mentioned they have been traveling the 95 Express bus before the Express Lanes started. Only, 
8 percent respondents (27 out of 334) began using the bus after the Express Lanes opened. 
Among them, 50 percent (13 out of 27) had their previous mode as drive alone and none of 
them carpooled previously. Therefore, 95 Express bus ridership consisted primarily of those 
who have been using the service prior to Express Lanes implementation and the small mode 
shift from highway to transit was mostly from SOVs. Note that the number of respondents is too 
small to make any conclusions (Cain, 2009). 

Respondents were also asked whether or not the opening of the Express Lanes had influenced 
their decision to ride the 95 Express bus service. 16.4 percent of those respondents (52 out of 
315) who have been riding the Express bus before the implementation of Express Lanes stated 
that their decision to ride the Express Lanes was influenced by the Express lane project. This 
could mean that these riders are either riding the 95 Express bus more frequently, or have 
decided to continue using the service while otherwise they would have shifted to other modes. 
Only 9 users indicated that they started using the bus after the Express Lanes started, with four 
of these users indicating that the opening of the Express Lanes influenced their decision to ride 
the 95 Express bus (Cain, 2009). 

In May 2009, bus riders were asked their perception of different elements of transit as compared 
to pre -Express lane implementation. The majority of the respondents mentioned service 
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Table 4 Person Throughput by Vehicle Type in Managed Lanes 2008 vs 2009 (Northbound.; 

PM Peak Period- 4 lo 6 PM) (Cain, 2009) 

Vehicle Type M anaged l anes F.acility (GPLs + Express) 
Total Person Volume per Peak Total Person Volume per Peak 

Period Period 
2008 2009 % Change 2008 2009 % Change 

sov 1061 3778 256.1% 9141 12206 33.5% 
HOV2 3040 1899 -37.5% 10437 8181 -21 .6% 
HOV3 477 171 -64.2% 2335 2558 9.6% 
Transit 810 821 1.4% 810 821 1.4% 
Total 5387 6669 23.8% 22723 23766 4.6% 

reliability (55 percent) and travel time (75 percent) are better after the Express Lanes opened 
(Cain, 2009). 

The above findings indicate that the improvement in the traffic conditions on the Express Lanes 
(travel time saving of 17 minutes as compared to pre-Express Lanes) overshadowed the reduced 
fiscal benefit (due to reduced gas prices and increased bus fare) of using transit. Additionally, 
the increased ridership on the express bus can be attributed mostly to Express lane 
implementation. 

iv) Impact on carpooling (page 29): 

There was a 4.6 percent increase in the person throughput of the whole corridor (see Table 4). 
… This indicates that the 256 percent increase of SOVs in the HOV lanes is mostly due to the 
mode shift from within the corridor and not due to the overall increase in travelers. The overall 
decrease in the number of HOV2 person volume shows that these carpools either shifted to 
SOV mode (an overall 33 percent increase in SOVs) or they shifted to higher occupancy 
(overall 9.6 percent increase in HOV3). The decrease in HOV2 person volume in managed 
lanes could be because of the toll imposed on them for Express lane use, and the access points 
reduced to just either end of the facility. However, the decrease in access points would also 
affect the HOV3 vehicle volumes in the Express Lanes and in place of tolls they have strict 
guidelines for carpool registration. This mode shift will be examined in the following sections. 

v) Throughput (page 35): 

Comparing 2008 and 2009, the person throughput during the PM peak hour (4 PM-5 PM) in 
HOV/HOT lanes and GPLs increased by 23 percent and 8 percent respectively. The person 
throughput in Express Lanes increased even when the average vehicle occupancy dropped from 
1.95 (2008) to 1.39 (2009) due to SOVs being allowed in Express Lanes. Overall, the person 
throughput increased by 1,325 or 12 percent in the facility after the Express Lanes 
implementation (FDOT, 2009). It should be noted that there was an addition of one more lane in 
the northbound direction. 

During the first six months of operations, on average, during the PM peak period (4 PM to 
7 PM) the Express Lanes carried 27.7 percent of the total traffic on the corridor (6,910 in 
Express Lanes and 18,064 in GPLs) with 33 percent of the total capacity (2 Express Lanes and 4 
GPLs) (FDOT, 2009). 

vi) Travel time reliability (page 35): 

In the first six months of Express lane operations, the Express Lanes considerably improved the 
overall operational performance of I-95. The travel speed during PM peak periods (4 PM-7 PM) 
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significantly increased from an average speed in the HOV lane of approximately 20 mph to an 
average of 57 mph. The speed in the GPLs has also increased from an average of approximately 
20 mph to an average of 41 mph. Average volume along the Express Lanes in the PM peak 
period (4 PM to 7 PM) was nearly 7,000 vehicles (approximately 28 percent of the total I-95 
northbound traffic). After one year of the Express Lanes operations in December 2009, Express 
Lanes operated at a speed of 45 mph or greater for 99.3 percent of the time (FDOT, 2009). 

vii) Transit (page 36): 

Due to the Express Lanes, the travel time of buses decreased from 25 minutes to 8 minutes and 
the travel time reliability increased. The bus ridership also increased by 30 percent as compared 
to the year before Express Lanes. After one year of operation in December 2009, buses (Miami 
Dade Transit and Miami Dade School) represented 36 percent (2782 buses) of the total toll 
exempt registration (7801). 

viii) Ridesharing (page 36): 

The total number of HOV3+ registrations increased from 1356 in first six months to 1705 after 
one year (22 percent of total toll exempt vehicles). The number of Hybrid registrations also 
increased from 2891 to 3264 during this period (FDOT District Six, 2010 and FDOT, 2009) and 
have the highest share (42 percent after one year) among all the toll exempt registered vehicles. 
Therefore, the highest proportion of monthly toll exempt trips is by Hybrids only (67 percent of 
total toll exempt monthly trips averaged over first six months) (FDOT, 2009). 

e) From A Domestic Scan of Congestion Pricing and Managed Lanes (page 32): 

Lessons learned in the Miami metropolitan area include: 
1. Successful implementation of a first project is important to facilitating the 

implementation of other projects. Much of the concern about congestion pricing is 
addressed by a successful project. 

2. It is important to involve the Federal Transit Administration and Federal Highway 
Administration early in the process of development of congestion pricing and managed 
lanes projects to ensure their support and approval. 

f) From Improving Value of Travel Time Savings Estimation (abstract): 

By using information from the first survey to collect trip-specific data on the 95 Express corridor in 
Miami, Florida, it was found that the estimated VTTS of those travelers is approximately 49 percent 
of their hourly wage based on annual household income, with a range of $2.27 to $79.32 per hour 
and a mean of approximately $32.00 per hour. 

g) According to Greg Jones, FHWA (personal correspondence with James Colyar and Jesse Glazer), the 
requirement to register led to a reduction in the number of carpool users of managed lanes. 

6. Revenue Control and Use 

a) From the Priced Managed Lane Guide (pages 1-20 to 1-22): 

i) Revenue: 

• Annual operating costs: $7.63 million 
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• Annual revenue: $14.79 million (projected FY 2011/12) 
• Toll operator: SunPass (Florida’s Turnpike Enterprise) 

ii) Revenue use: 

• $3.61 Million Transit 
• $0.03 Million 
• $0.50 Million Phase 2 build out 
• $4.00 Million R&R Reserve/Sinking Account 
• ($0.97) Million Escrow 

b) From Operational Performance Management of Priced Facilities (page 25): 

Tolls are the sole source of revenue and are used in priority order: 1) operation and maintenance of 
the lanes, 2) paying back the contractor who put up advance funding, 3) transit, and 4) any state road. 

7. Sources 

Facility web site: http://www.95express.com/ 

95 Express Annual Report. Florida Department of Transportation, 2012. 
http://www.sunguide.org/sunguide/images/uploads/tmc_reports/95X_P1_UPA_Eval_FY_11_Annual_Re 
port__02_17_2012_rjs__FINAL.pdf 

A Domestic Scan of Congestion Pricing and Managed Lanes. Federal Highway Administration, 2009. 
http://ops.fhwa.dot.gov/publications/fhwahep09044/fhwahep09044.pdf 

Evaluation and Performance Measurement of Congestion Pricing Projects. NCHRP Report 694, 2011. 
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_694.pdf 

HOT Lane Policies and Their Implications. Texas A&M, 2010. 
http://repository.tamu.edu/bitstream/handle/1969.1/ETD-TAMU-2010-05-7961/GOEL-
THESIS.pdf?sequence=3 

Improving Value of Travel Time Savings Estimation. University of South Florida, 2011. 
http://www.dot.state.fl.us/research-center/Completed_Proj/Summary_PTO/FDOT_BDK85_977-
21_rpt.pdf 

Greg Jones, FHWA, personal correspondence with James Colyar and Jesse Glazer, 2013. 
Appendix A. 

Operational Performance Management of Priced Facilities. Texas Transportation Institute, 2011. 
http://d2dtl5nnlpfr0r.cloudfront.net/tti.tamu.edu/documents/0-6396-1.pdf 

Priced Managed Lane Guide (Draft). Federal Highway Administration, 2012. 
Available by request from FHWA. 
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II. Georgia 

Express 85, Atlanta 

1. Project Description 

GDOT converted 16 miles of HOV lanes on I-85 in Atlanta into HOT lanes, which opened in October 
2011. Toll-exempted vehicles include (registered vehicles only): HOV3+, motorcycles, transit, 
emergency vehicles and alternative fuel vehicles (AFV) with AFV license plates. 

2. Why Occupancy Was Increased 

Occupancy was increased to help improve mobility and provide reliable trip times through value pricing. 
From The I-85 Express Lanes Project 2012 NASCIO Recognition Award Nomination (page 1): 

Mobility in the metro-Atlanta area has been a challenge for the region for many years. The need for a 
new mobility choice was evident on the Interstate 85 (I-85) corridor, north of Atlanta. High 
Occupancy Vehicle (HOV) lanes were consistently over or under capacity leading to unreliable 
travel times for motorists. In addition, the corridor had limited transit options. Shoulder width 
constraints made it unrealistic to add new capacity to the corridor. 

3. Other Actions Taken 

From the Priced Managed Lane Guide (pages 1-23 to 1-24): 

• Tolling. 
• Transit facilities were added, including two new Park-and-Ride lots and expansion at two existing 

lots for a total of 2,200 new parking spaces. 36 new commuter coaches were added. 

4. Public and Political Outreach 

a) From The I-85 Express Lanes Project 2012 NASCIO Recognition Award Nomination (page 4): 

An extensive quantitative survey of transit riders, carpoolers, and single drivers was conducted in 
order to develop a solution that would be adopted by commuters. The following survey results show 
previous use of the HOV lane by I-85 carpoolers: 

• 63% were in two-person carpools 
• 45% used the HOV lane three or more times per week 
• 40% never or only occasionally used the HOV lane 
• 64% indicated they would continue to carpool if the HOV lane did not exist 

… 

Aggressive education and outreach for the Express Lanes began in March 2011. The transponder 
issuance goals included approximately 13,000 transponders issued by the end of the first month of 
operation and 35,000 transponders issued within the first year. The marketing and communications 
efforts yielded an unprecedented return on investment. Before the opening of the Express Lanes, 
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approximately 75,000 transponders had been issued. By the end of the first month of operations, 
more than 100,000 Peach Pass transponders were issued. 

b) News accounts, including articles from a February 2012 issue of The New York Times 
(http://www.nytimes.com/2012/02/26/automobiles/hov-access-to-the-car-pool-lane-for-a-
price.html?pagewanted=1&_r=1) and an October 2012 issue of The Atlanta Journal-Constitution 
(http://www.ajc.com/news/news/local/first-year-of-i-85-hot-lane-brings-drivers-but-les/nSRyT/), suggest 
that the lanes were widely disliked, at least initially. 

5. Impacts and Lessons Learned 

a) From The I-85 Express Lanes Project 2012 NASCIO Recognition Award Nomination (page 5): 

To date, more than 150,000 new Peach Passes have been issued to motorists and approximately 
71,000 different customers have used the Express Lanes since opening. In addition, usage in the 
lanes has more than quadrupled, increasing from 3,200 registered trips on the first day of operation 
to 16,000 trips per day on average. Also, transit ridership has increased since the opening of the 
Express Lanes. Overall, motorists who use the Express Lanes are experiencing significant time 
savings in their commutes. 

b) The Georgia State Road and Tollway Authority releases monthly travel data summaries for I-85 
(http://www.georgiatolls.com/programs/i-85-travel-data/): 

• Monthly trips: 446,660 in October 2012 
• Percent of trips non-tolled: 14 percent 
• Weekday trips average: 17,701 
• Daily fare average: $1.51 

c) First-year performance as cited by the Priced Managed Lane Guide (pages 1-23 to 1-24): 

• ADT un-tolled: 14 to 18 percent in first year of operation. 
• ADT tolled: 82 to 86 percent in first year of operation. 
• Total ADT: 18,600 trips in first year of operation. 
• Hourly Operational Capacity: 1,800 to 2,000 vehicles per hour 
• Peaking characteristics: Longer full corridor trips and higher toll rates in AM, shorter length trips 

and low 
• Toll rates in PM. 

d) A February 2012 New York Times article (http://www.nytimes.com/2012/02/26/automobiles/hov-
access-to-the-car-pool-lane-for-a-price.html?pagewanted=1&_r=1) cites the following weekly commute 
data published December 2011: 
http://www.peachpass.com/uploads/Commute_Data_Release_121211.pdf. The New York Times article 
notes that by January 2012, lanes were seeing 11,600 trips per weekday, and: 

In the first full work week of December, average speeds during the morning peak ranged from 39 to 
63 m.p.h., compared with 30 to 57 m.p.h. in the general lanes. Toll rates reached no more than $3.75, 
and the daily trip averages for the month were $1.16. 

e) According to Greg Jones, FHWA (personal correspondence with James Colyar and Jesse Glazer), the 
requirement to register led to a reduction in the number of carpool users of managed lanes. 
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f) A more in-depth evaluation of the impacts of the HOT conversion is under way by Georgia Tech 
investigators: 

Effective Capacity Analysis and Traffic Data Collection for the I-85 HOV to HOT Conversion, 
Georgia Institute of Technology, ongoing. 
http://transportation.ce.gatech.edu/hov2hot 
Investigators are evaluating the effectiveness of this conversion by measuring traffic volume and 
speed as well as vehicle occupancy and license plate information (for demographic studies) before 
and after the implementation of the HOT lanes. (We could find no other information on the status of 
this project). 

6. Revenue Control and Use 

a) From the Priced Managed Lane Guide (pages 1-23 to 1-24): 

• Operating costs and revenues have yet to be determined. 
• Revenue use: Operation and maintenance, per the Section 166(c) of Title 23, United States Code. 
• Toll operator: State Road and Tollway Authority. 

b) From Operational Performance Management of Priced Facilities (page 36): 

The SRTA is in the process of drafting the policies of MLs regulating the use of revenues. The 
revenue will be used to pay back debt and for operation of the lanes. The FTA anticipates having 
some portion of revenue to be used on transit improvements. 

7. Sources 

Facility web sites: 

• http://www.dot.state.ga.us/travelingingeorgia/expresslanes/I85expresslanes/Pages/default.aspx 
• http://www.georgiatolls.com/programs/i-85-express-lanes/ 
• http://www.peachpass.com/peach-pass-toll-facilities/about-i-85-express-lanes 

“Access to the Car Pool Lane Can be Yours, for a Price,” The New York Times, February 24, 2012. 
http://www.nytimes.com/2012/02/26/automobiles/hov-access-to-the-car-pool-lane-for-a-
price.html?pagewanted=1&_r=3& 

“First Year of I-85 HOT Lane Brings Drivers But Less Money Than Expected,” The Atlanta Journal-
Constitution, October 2, 2012. 
http://www.ajc.com/news/news/local/first-year-of-i-85-hot-lane-brings-drivers-but-les/nSRyT/ 

The I-85 Express Lanes Project 2012 NASCIO Recognition Award Nomination. Georgia State Road and 
Tollway Authority (SRTA), 2012. 
Appendix B. 

Greg Jones, FHWA, personal correspondence with James Colyar and Jesse Glazer, 2013. 
Appendix A. 

Operational Performance Management of Priced Facilities. Texas Transportation Institute, 2011. 
http://d2dtl5nnlpfr0r.cloudfront.net/tti.tamu.edu/documents/0-6396-1.pdf 
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Priced Managed Lane Guide (Draft). Federal Highway Administration, 2012. 
Available by request from FHWA. 

Texas 

U.S. 290 (Northwest Freeway)/I-10 (Katy Highway), Houston 

1. Project Description 

a) From the Priced Managed Lane Guide (pages 1-41 to 1-42 and 1-35 to 1-36): 

The US 290 HOT lane is a 14-mile, single lane, reversible-flow facility scheduled to open in the fall 
of 2012. 

… 

The Katy Managed Lanes are a 12-mile HOT facility providing two travel lanes in each direction in 
the median of I-10 between SH6 and SH 610. The new lanes replaced an existing single-lane 
reversible-flow HOT lane. It is separated from the general-purpose lanes by pylons. 

b) According to the Priced Managed Lane Guide, occupational requirements for U.S. 290 are “2+ except 
645-800am inbound when requirement is 3+,” during which HOV2 but not SOV vehicles can pay a toll to 
use the lanes. 

c) From Charles Fuhs, Parsons Brinckerhoff, personal correspondence with Joe Rouse: 

Houston raised occupancy requirements from 2+ to 3+ during the peak periods only (not the off-peak 
periods) in the late 1980s on the I-10 HOV lane due to overcrowding. The same situation occurred 
about a decade later when they raised occupancy requirements from 2+ to 3+ on the US 290 
Northwest HOV lane during the peak periods. 

d) From an online FHWA project summary: 

VPP Projects Involving Tolls: Priced Lanes—High-Occupancy Toll (HOT) Lanes, Federal 
Highway Administration, undated. 
http://ops.fhwa.dot.gov/tolling_pricing/value_pricing/projects/involving_tolls/priced_lanes/hot_lane 
s/tx_hotlane_i10us290.htm 
In January 1998, Houston’s “QuickRide” pricing program was implemented on existing HOV lanes 
of I-10, also known as the Katy Freeway. It was implemented on US 290 in November 2000. The 
HOV lanes are reversible and restricted to vehicles with three or more persons during the peak hours 
of the peak periods. The pricing program allows a limited number of two-person carpools to buy into 
the lanes during the peak hours. Participating two-person carpool vehicles pay a $2.00 per trip toll 
while vehicles with higher occupancies continue to travel free. Single-occupant vehicles are not 
allowed to use the HOV lanes. The QuickRide project is completely automated and no cash 
transactions are handled on the facility. Results from surveys conducted on I-10 indicate that the 
primary source of QuickRide participants is persons who formerly traveled in single-occupant 
vehicles on the regular lanes. Toll revenues from several hundred vehicles each day pay for all 
program operational costs. 
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e) From HOT Lane Policies and Their Implications (page 99): 

The QuickRide program started in January 1998 on Katy freeway (I-10) and in November 2000 on 
Northwest freeway (US 290). The program allows the two-person carpool to use the HOV lanes for a 
fixed fee of $2.00 per trip for limited time periods. These HOT lanes are the only HOT lane projects 
which do not allow access to the SOVs. And unlike all other lanes the toll for HOV2 is a flat per trip 
fee. Therefore, these HOT lanes have not been compared to any other existing HOT lane. 

The Katy HOT lane is 13.3 miles long, single reversible lane (except for a short 2-lane segment near 
the eastern end) and barrier separated from the GPLs (see Figure 20). The lane is 19 feet wide or 
wider in most locations. The time period for HOV2 pricing is limited to 6:45 AM to 8:00 AM and 
from 5:00 PM to 6:00 PM and HOV2s may use the facility free of charge outside of these periods. 
HOV3+ can use the lanes for free at all times. 

f) See also: 

• Evaluation and Performance Measurement of Congestion Pricing Projects (pages 107-108). 
• Managed Lanes: A Cross-Cutting Study (Chapter 3). 
• A Guide for HOT Lane Development (Katy, pages 73-76, and US 290, pages 76-77). 

2. Why Occupancy Was Increased 

a) From Value Pricing Pilot Program: Lessons Learned (page 2-2): 

The Houston “QuickRide” HOT Lane projects on I-10 (Katy Freeway) and US-290 (Northwest 
Freeway) were created because of concerns about congestion, but in this case heavy congestion in 
HOV lanes. The I-10 HOV lane initially started allowing only buses and vanpools, then opened to 
carpools with 2 or more occupants, but grew congested over time. Subsequent restriction to 3+ 
carpools (peak period) led to excess capacity and the eventual policy of pricing 2-person carpools in 
1998. A similar approach was introduced on the US-290 HOV Lane in 2000. 

b) From HOT Lane Policies and Their Implications: 

i) HOT lanes were considered on Katy because of severe congestion (page 99). 

ii) For Katy Freeway (page 101: 

When the Katy HOV lane opened in 1984, only transit buses and registered vanpools could use 
the lane. To make better use of this road capacity, the restrictions were relaxed in stages until 
any vehicles with two or more occupants (HOV2+) were allowed. The lane soon became 
congested during peak traffic periods due to the high number of carpool vehicles using the lane. 
Prompted by this, Houston METRO (transit agency responsible for the operation of the HOV 
lanes) along with TxDOT, restricted usage of HOV lanes to HOV3+ during the morning peak 
period (6:45 a.m. to 8:15 a.m.) in 1988. The time period was later changed to 6:45 AM to 8:00 
AM in 1990. Soon after, HOV3+ restriction was also extended to during the afternoon peak 
period (5:00 PM to 6:00 PM) because of increased congestion. 

As a consequence, these occupancy restrictions (HOV3+) resulted in a considerable reduction in 
peak period traffic and available capacity in the HOV lanes. Also, the number of persons moved 
by the lane during the peak hour declined by 30 percent. However, less onerous restrictions 
(HOV2+) had resulted in excess demand and congestion on the lanes. As a solution, the 
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QuickRide program was created allowing HOV2s to use the lanes for a price during the peak 
periods. This would limit demand to an acceptable level, make more efficient use of the lane, 
and provide a revenue source to help pay for the program. 

iii) For U.S. 290 (pages 102-103): 

Through the 1990s, the Northwest freeway HOV lane use grows, and by 1998, the facility 
served 6,400 vehicles and 16,200 passengers per day. From September 1997 to April 1999, the 
lane witnessed a 37 percent increase in the number of peak hour vehicles. This rapid increase, 
particularly during the AM peak, caused operations to deteriorate. Average speeds in the 
Northwest HOV lane slowed to between 20 mph and 30 mph in the AM peak and the level-of-
service (LOS) reduced to “F” (FHWA website). 

Crowded HOV conditions also impacted buses and bus passengers using the facility. Buses 
serving the Northwest’s park-and-ride facilities experienced on average 15-minutes of delay as 
well as increased operating expenses. Additionally, the large number of cars exiting the HOV 
facility at its terminus at the Northwest Transit Center negatively impacted the efficiency of bus 
movements and bus transfers that take place there. Commuters who arrive at park-and-ride lots 
along the facility and use buses on the Northwest HOV lane to reach downtown were 
particularly distressed. Commuter complaints to Metro noted deteriorating operations, delays, 
reliability problems, and lateness (FHWA website). 

Due to the success of QuickRide on Katy freeway, Houston Metro considered HOV3+ 
operation similar to as a possible solution. In early 2000, Metro changed occupancy 
requirements on the Northwest HOV from two-plus to three-plus carpools from 6:45 to 8:00 
AM. The facility experienced a noticeable drop in usage, alleviating crowding and restoring 
levels of service for transit users. In November 2000, QuickRide operations were launched on 
the Northwest Freeway (FHWA website). 

iv) Objectives of both lanes (page 103): 

The overall objectives of the QuickRide program were to (Shin and Hickman, 1999): 
• Increase person-throughput in the Katy Freeway corridor during peak periods. 
• Increase travel speeds on the GPLs during peak periods, assuming that many vehicles 

currently using the GPLs will divert to the HOV lane. 
• Efficiently manage demand without adverse operating impacts on both the HOV lane and 

the GPLs. 

3. Other Actions Taken 

From the Priced Managed Lane Guide (pages 1-41 to 1-42): 

• Tolling 
• Direct-access ramps with some transit facilities 
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4. Public and Political Outreach 

a) From Value Pricing Pilot Program: Lessons Learned (Appendix B, pages 1-14 to 1-17): 

• QuickRide marketing campaign began on January 5, 1998, with advertisements in the Houston 
Chronicle (both general circulation and neighborhood editions) and radio spots played during 
rush-hour traffic reports. 

• Advertisements were coordinated with issuance of QuickRide application packets so potential 
users could view the packets at the same time the ads were run. 

• Nearly 1,400 individuals participated in 14 public meetings and two focus groups to measure 
public opinion on the QuickRide project before it was implemented. One focus group consisted 
entirely of Katy Freeway users, while the second consisted of members of the general public. The 
users group included SOV drivers, carpoolers and transit riders, while the general public group 
did not contain any regular Katy Freeway users, but did include a cross-section of population 
representing a variety of socioeconomic backgrounds (Collier and Goodin, 2002). 

• Members of the Katy users group felt that QuickRide would be a good way of using excess 
capacity, yet the majority did not anticipate using the service every day. Some bus riders felt the 
project would result in more carpools and fewer bus riders. 

• Focus group members felt that if the project were to be acceptable, use of project revenues should 
be clearly defined and the public must feel confident in the ability of agencies involved to operate 
and enforce the pricing project. 

• The Katy user’s focus group ultimately recommended against the project, recommending 
improvements in bus service and the HOV lane. The general public group also felt that project 
would not be worth the effort and would not encourage the use of carpools and transit. 

… 

• Social equity was not an issue for the Katy users focus group. Most felt that pricing was an 
economic solution where one pays for premium service. 

• The general public focus group did not indicate a bias toward low-income users. They felt that if 
the program were successful in alleviating congestion, everyone would benefit (with the 
exception of 3-person carpools since the HOV lane would have more users). 

• Some members of the general public focus group expressed the opinion that it was unfair to pay 
for roads initially financed and constructed with tax money. They felt that the project should be 
used to generate revenue to support transit improvements and/or improvements on the main lanes 
of all freeways, rather than just the HOV lanes. 

b) From Considerations for High Occupancy Vehicle (HOV) Lane to High Occupancy Toll (HOT) Lane 
Conversions Guidebook (pages 2-6 to 2-7): 

Establishing transportation taskforces and technical committees consisting of business, community 
members, and elected officials is a proven key to successful implementation for managed lane 
projects. For example, the QuickRide Program in Houston over individuals participated in 14 public 
meetings which helped bring forward issues such as access points and directional flow. 
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c) From: A Guide for HOT Lane Development 

i) Page 76: 

Before launching the QuickRide program, Houston Metro and TxDOT, along with a private 
consultant, conducted a number of focus groups to assess public sentiment toward the proposed 
fee system. Additionally, the public information staffs of both agencies identified issues that 
would be important to address when crafting marketing and public information materials for 
launching the QuickRide program. 

Rather than create a separate administrative entity for the QuickRide system, the project 
sponsors chose to direct potential users to the Metro carpool matching service. In program 
brochures and on the QuickRide website, potential customers are instructed to call the METRO 
RideShare Information Line for an application. 

In late December 1997, public advertisements for the QuickRide program began to appear in 
print and radio media outlets. Outreach efforts also included distributing press releases and 
direct mailing brochures and applications to households in targeted zip codes. 

The QuickRide webpage has been another source of information for the public. (See 
http://www.houmetro.harris.tx.us/services/quickride/asp.) The site is simple in comparison to 
webpages for the privately owned SR-91 and publicly operated I-15, but it provides necessary 
information about the facility and its operations. By contrast, the SR-91 website allows potential 
users to apply for an account online, and offers current users the ability to manage existing 
transponder accounts online. The I-15 website provides a downloadable application form for its 
FasTrak program. Applicants to the QuickRide program may download an application from the 
QuickRide webpage or may call the Metro RideShare to request one. 

ii) See also pages 79-80. 

d) From Reaction to Value Pricing by Different Suburban Populations (abstract): 

Overall, it was found that the majority of travelers on I-10E and I-10W are not favorable to the 
implementation of value pricing for the future expansion of these corridors. However, I-10W 
travelers seem to be more willing to pay for travel time savings. This is likely due to the fact that 
travelers on I-10W have higher average household incomes, are more likely to use I-10W on a 
regular basis for commute purposes, and are more often exposed to some traffic congestion. 

5. Impacts and Lessons Learned 

a) For U.S. 290, from the Priced Managed Lane Guide (pages 1-41 to 1-42): 

• Hourly operational capacity: About 1500 vph 

b) For Katy, from the Priced Managed Lane Guide (pages 1-35 to 1-36): 

• ADT Un-tolled: 5,201 vpd 
• ADT Tolled: 8,307 vpd 
• Total ADT: 13,508 vpd 
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• Hourly Operational Capacity: 2,200 vehicles per hour per lane 
• Peaking Characteristics: Weekday Morning Peak Hours (6 am – 8 am) and Weekday Evening 

Peak Hours (4 pm – 6 pm) 

c) From Charles Fuhs, Parsons Brinckerhoff, personal correspondence with Joe Rouse: 

Greg Paquette, manager of the HOV lanes during this period, provided the following anecdotal 
analysis of “before” and “after” volumes in the AM period on the Katy HOV lane. 

Katy HOV Lane, Houston, Texas 
“Before” (During 2+ Operation) Peak hour traffic volume was 1700 vph, resulting in stop & go 
conditions due to several merges. Traffic queue was stop & go for about two miles. Average speed 
over the 13 mile length was 22 mph, or Level-of-Service “F”. 

“After” (During 3+ Operation) Peak Hour Traffic Volume was 600 vph. Traffic flowed smoothly. 
Average speed for 13 miles was 53 mph or Level-of-Service “A”. 

During the past 10 years or so, 3+ vehicles has grown to about 1200 vph during the same peak hour. 
A small number (less than 10% of total), are now tolled 2-occupant carpools using toll tags who 
were allowed back on the HOV lane about four years ago. 

During the peak period (6-9AM) when looking at the before and after data, the number of carpool 
passengers was nearly identical! Therefore, changing to a 3+ did not discourage carpooling. It caused 
people to change their driving habits. The 15 minutes before and after 3+ time had an expected 
increase in the number of 2+ vehicles. So people changed their driving “time”. The 600 cars that 
used the lane at the 3+ restriction found the additional passenger—sometimes within the park-and-
ride lots, so they increased their “occupancy”. 

The operating agencies were quite happy because the HOV lane was moving the same number of 
people in fewer vehicles within a few days after the changeover. But the lane did look empty. Also, 
opportunities for moving additional people were created during the 3+ restricted hours. Buses were 
moving, so METRO park & ride service was attractive and usage continued to grow. 

Attitudinal surveying of HOV users suggested that a lot of people would stop using the HOV lane if 
it was restricted to 3+. But many adjusted and continued to use the HOV lane. Traveling on the Katy 
Freeway during peak hour at 18-22 mph was incentive for people to make the adjustment. 

“Before” data was collected about a month before the 3+ restriction was enacted, and the “After” 
data was collected about two months following the changeover. 

d) From Value Pricing Pilot Program: Lessons Learned (page 2-5): 

Travel and Traffic evaluations of other HOT lane projects are also positive. On I-10 in Houston, the 
addition of the HOT caused HOV2 volume to increase 40 percent, while the HOV3 volume changed 
very little. Also on I-10, the total volume on the HOV lane increased by 21 percent during the AM 
peak. Average speed on general-purpose lanes was 25mph, while average speed on the HOT was 
59 mph (over 17-minute time saving for 13 mile trip). On U.S. 290, relative travel time savings were 
11 minutes for a 15-mile trip. Surveys indicate that most HOT users formerly traveled in single-
occupant vehicles on the general purpose lanes, suggesting positive impacts on traffic there. Not 
unexpectedly, there also was a significant shift of 2-person carpools from the general purpose lanes 
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to the HOT lane. Diversion of bus, vanpool and 3+ occupant carpoolers to the HOT was between 5 
and 8 percent of the HOT lane trips. 

e) From Value Pricing Pilot Program: Lessons Learned (Appendix B, pages 1-14 to 1-17): 

• Thirteen-mile I-10 HOV lane was initially open to buses and registered vanpools and later 
allowed carpools with 2 or more occupants. As the lane became congested 1990s, occupancy 
requirement were changed to allow only carpools with 3 or more occupants during peak hours. 
This led to excess capacity and a significant reduction in number of persons typically moved 
during peak hours. 

… 

• In a little more than a year, 650 transponders had been issued and between 100 to 200 tolled trips 
daily were made on the I-10 QuickRide lane during the two peak periods combined. As of April 
2002, over 1,500 transponders had been issued for QuickRide access on both the Katy Freeway 
and U.S. 290. By 2004, there were 2,200 registered QuickRide users. 

… 

• Surveys indicate that most QuickRide participants are persons who formerly traveled in single-
occupant vehicles on the regular lanes (a quarter to a third of QuickRide trips). 
(FHWA/ops/quarterly report) There was, however, a significant movement of 2-person carpools 
from the general purpose lanes to the QuickRide lane. 

• Diversion of bus, vanpool and 3+ occupant carpoolers to QuickRide appeared to be limited to 
roughly 5 to 8 percent of the QuickRide trips. (Shin and Hickman, 1999a and b; LKC Consulting 
Services, Inc. and Texas Transportation Institute, 1998 in Road Value Pricing, 2003.) 

• Most participants only use the facility occasionally, with about 25 percent of QuickRide users 
using their tag on any given day and only about 6.5 percent of enrolled tags producing five or 
more commute trips a week (out of 10 possible trips). 

• After six months of program initiation, only about 25 percent of registered QuickRide tags had 
been used. Of those, about 40 percent were second tags owned by single household. It appears 
that many participants value having an electronic tag as insurance to meet occasional needs. 

• On I-10, during AM peak, average speed on general purpose lanes was 25 mph, while average 
speed on the QuickRide lane was 59 mph (over 17-minute time saving for 13-mile trip). During 
the PM peak, average general purpose lane speed was 27 mph, while average QuickRide lane 
speed was 58 mph (a 15-minute time savings). [Burris and Stockton]. 

• On U.S. 290, the QuickRide time savings (relative to travel on the mixed use lanes) were 11 
minutes for a 15-mile trip. The addition of QuickRide program caused the HOV2 volume to 
increase 40.3 percent between 2000 and 2001, while the HOV3 volume changed very little (-2.7 
percent). The total volume on the HOV lane increased by 21.1 percent. 

• The Katy/290 HOT lanes receive considerably lower patronage than HOT lane projects in 
California have experienced. The fact that the Texas HOT lanes are buy-ins by 2-person carpools 
rather than single occupant vehicles likely explains much of this difference, with survey results 
showing that the effort/disutility of forming a carpool was a major deterrent to QuickRide 
participation. The $2 toll was not found to be a significant deterrent to participation in the 
QuickRide program. (Burris and Appiah.) 
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f) From HOT Lane Policies and Their Implications: 

i) Estimating available capacity (page 102): 

Before and after studies of the Katy showed that its HOT lane application had the following 
positive results (FHWA website): 

• It increased the number of three-plus carpools during the peak; 
• It redistributed two-plus carpools to before and after the peak hour; 
• It increased average traffic speeds and improved the Katy HOV’s level of service; and 
• It transported the same number of passengers more efficiently. 

ii) Effects on transit (page 104): Because the HOT lane only operates during peak periods, there are 
no significant effects. 

iii) Effects on carpooling (page 105): 

A survey of 185 QuickRide (Hickman et al., 2000) enrollees was conducted shortly after the 
program began. Over half of the QuickRide trips were found to be SOVs moving into the HOV 
lane (51 percent in the morning, 58 percent in the evening). About one-quarter of the trips are 
two-person carpools moving from the main freeway lanes into the HOV lane (23 percent in the 
morning, 29 percent in the evening). In the morning, about 18 percent of QuickRide trips are 
diverted from higher occupancy modes, but in the evening only 1 percent represent diverted 
HOV trips. Among QuickRide participants, the number of 3+ carpool trips in the evening 
increased by 6.1 percent. This suggests that QuickRide may have had some effect in encouraging 
overall carpooling in the evening peak. 

iv) Usage (page 105-107): 

The change from HOV2+ to HOV3+ in June 2000 caused the volume of HOV2s to drop 
62.4 percent during the morning peak while 3-person vehicles increased by 60.7 percent. 
However, the total volume on the HOV lane decreased by 44.5 percent in the morning peak. The 
addition of the QuickRide program caused the HOV2 volume to increase 40.3 percent between 
2000 and 2001, while the HOV3 volume changed relatively little (-2.7 percent). Additionally, 
the total volume of the HOV lane increased 21.1 percent. 

… 

By allowing the additional HOV2s during the peak period, the person throughput of the HOT 
lanes increased however, the QuickRide usage was too small to increase the person throughput 
of the corridor. Also, no change in the travel speed of the GPLs can be expected because of the 
few travelers shifting to the HOT lanes during the peak period. Therefore, in terms of objectives 
the QuickRide program cannot be termed as a success. 

g) According to Evaluation and Performance Measurement of Congestion Pricing Projects (page 10), 
Houston benefited from an unanticipated “soft” opening, in which “the facility was opened in 
a phased sequence—first to HOVs only and then later to paying vehicles.” This gave it a better 
understanding of HOV utilization and “gave the public time to become accustomed to the lanes and for 
HCTRA to conduct outreach activities.” 
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h) From Greg Jones, FHWA, personal correspondence with James Colyar and Jesse Glazer: 

Texas: Houston had two HOV facilities that became congested at the 2+ level back in the 90’s. 
These were the I-10 (Katy Freeway) and US-290 (Northwest Freeway). Both of these were 1 lane 
reversible, barrier separated facilities that flowed inbound in the morning and outbound in the 
afternoon. In response to congested conditions during the peak periods, both instituted a policy of 
requiring 3+ occupancy during the peak periods, and allowing 2+ during the shoulder and off-peak 
times. Once this change was made, the volumes dropped by approximately 70%. In an effort to better 
utilize the lane, TxDOT implemented a quasi-HOT lane that allowed only 2-person vehicles to pay a 
fixed toll to use the lane with a transponder during the times requiring 3+ occupancy. These facilities 
have the most extensive studies on the carpooling aspects surrounding the 2+ and 3+ requirements. 
Ginger Goodin from TTI would be the best source to contact along with Chuck Fuhs from PB. As a 
side note, when the 3+ change went into effect, there was an informal growth of “slugging” at a 
couple of the park-and-ride facilities along these corridors. 

i) From: HOT Lanes in Houston—Six Years of Experience (page 17): 

The QuickRide program receives relatively modest usage (an average of 208 trips per day in 2003) 
partially due to the limited amount of room available on either of the single HOV lanes. This 
relatively limited usage is comprised of a large number of users taking advantage of QuickRide on 
an infrequent basis (less than 2.5 trips per month). Despite the limited usage, the program provides a 
net societal benefit, primarily due to travel-time savings obtained by QuickRide participants. 

j) From Current HOT Lane Usage (page 2): 

Based on these data it is clear that traffic speeds during the afternoon rush hour on the US 290 HOT 
lane often drop below 45 mph. 

… In comparing the speeds on the GPLs and the HOT lanes it was clear the HOT lanes offered a 
much more reliable trip. Speeds on the US 290 HOT lane were generally between 56 mph and 66 
mph, while the GPLs ranged from 12 mph to 64 mph. Katy Freeway speeds were similar. This lead 
to considerable travel time savings on the HOT lanes, exceeding 20 minutes in the afternoon on US 
290. 

The report also notes that there has been a decrease in QuickRide use since 2005 and that there are high 
violation rates, as high as 40 percent during time periods with HOV3+ requirements. 

k) From the ongoing Evaluation of the I-10 Katy Freeway Managed Lanes (abstract): 

The purpose of this study is to perform a comprehensive evaluation of the Katy Freeway Managed 
Lanes, including aspects such as congestion, safety, enforcement, maintenance, pricing, access 
design, lane separation, operating policy, public perception, and project delivery. Using a 
combination of available data and new data collection, the evaluation will cover many of the critical 
areas of project development, design and operation with the purpose of supporting successful 
implementation of managed lanes across Texas. 

l) From Effectiveness of the Katy Freeway HOV-Lane Pricing Project: Preliminary Assessment (abstract): 

The use of QuickRide during its first 6 months is reported, and an analysis of the program’s 
effectiveness is presented. QuickRide usage and data from before and after implementation are 
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employed to analyze users’ travel patterns, observed travel time-savings, and changes in person-
throughput in the Katy Freeway corridor. The results of this analysis show that the participation in 
the QuickRide program is too low to observe significant impacts on travel speeds and person-
throughput in the general-purpose lanes and the Katy HOV lane. Also, the analysis indicates that use 
of the QuickRide program reached a plateau about two months after start-up. Participants seem to be 
using QuickRide occasionally or infrequently, and a majority of the participants do not use it at all in 
any given week. Most of the QuickRide users appear to be previous two-person carpool commuters, 
with a substantial minority of single-occupant vehicle (SOV) drivers now forming carpools to 
participate. Higher vehicle-occupancy modes are not losing many patrons to the QuickRide program. 
An analysis shows that travel time-savings for participants are substantial and are worthwhile for 
two-person carpools, with a value of time exceeding $6.57/hr. However, the analysis also indicates 
that, at this initial stage, the observed changes in vehicle- and person-throughput are not statistically 
meaningful. To improve participation in the program, a lower fee is recommended, and marketing 
efforts should be enhanced, especially to SOV drivers. 

m) See also: 

• Impacts of Carpool Utilization on the Katy Freeway Authorized Vehicle Lane 12-Month “After” 
Evaluation (Appendix E). 

• Houston High Occupancy Vehicle Lane Operations Summary (Appendix D). 

6. Revenue Control and Use 

a) From Value Pricing Pilot Program: Lessons Learned (page 2-3): 

The Texas Department of Transportation owns and operates the freeways, but the QuickRide lanes 
are operated by the Metropolitan Transit Authority of Harris County (Houston Metro), which 
operates all HOV lanes in the region. 

b) On use of revenues for U.S. 290, from the Priced Managed Lane Guide (pages 1-41 to 1-42): 

Policy is to cover O&M first. Any excess revenue is split 50/50 between Houston METRO and 
TxDOT. 

c) On the use of revenues for Katy, from the Priced Managed Lane Guide (pages 1-35 to 1-36): 
Operations/Maintenance/Debt Services. 

d) From Value Pricing Pilot Program: Lessons Learned (Appendix B, pages 1-14 to 1-17): 

• Toll revenues from several hundred vehicles each day pay for costs of maintaining and servicing 
accounts (approximately $100,000 per year). This excludes the costs of capital, marketing and 
start-up costs paid with Federal pricing grant funds as well as costs of enforcement and 
enrollment services already in place as part of other METRO programs (TRB News, September-
October 1999). 

• Revenues generated by the program between 1998 and 2003 totaled $417,734. 
• The Texas Department of Transportation owns and operates the freeways, but the QuickRide 

lanes are operated by the Metropolitan Transit Authority of Harris County (Houston Metro), 
which operates all HOV lanes in the region. 

• TxDOT, Houston Metro, the Federal Highway Administration, and the Federal Transit 
Administration, as well as the Harris County Toll Road Authority, all have a stake in the projects 
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completed and planned in the Houston area, necessitating the negotiation of cooperative 
agreements to implement any pricing project on the region’s HOV lanes. 

e) From Evaluation and Performance Measurement of Congestion Pricing Projects (page 108): 

Prior to the opening of the Katy Managed Lanes, HCTRA expected that the facility would lose 
money. However, monthly revenue has been approximately $550,000; while annual maintenance 
costs amount to only $350,000. Revenue from the Katy Managed Lanes is “coded” and traceable and 
is not initially pooled with toll proceeds from other HCTRA facilities. This enables HCTRA and its 
partners to track the extent to which it has been able to recoup its $237.5 million contribution toward 
the reconstruction of the Katy Freeway. 
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APPENDIX	 A 

Changing HOV	 Definitions 
PI Folks, 

Below is a nice summary of results of changing HOV definitions -- in Miami, Atlanta, Houston, and our own SR-
91. Although we already “knew” most of this, there were several items I did not know. (Greg Jones works at 
the FHWA Resource Center, and is one of our Managed-Lanes specialists.) 

Our PI study is getting attention In Washington State and elsewhere. 

- Jesse 

From: Jones, GregM (FHWA) 
Sent: Wednesday, January 30, 2013 6:55 AM 
To: Colyar, James (FHWA) 
Cc: Glazer, Jesse (FHWA) 
Subject: RE: HOV 2+ to 3+ 

James: 

The two recent examples are Miami and Atlanta. 

Miami: As part of the UPA project, I-95 in Miami/Dade Co. actually expanded from a 1 lane 2+ HOV to a 2 lane 
3+ HOT. In addition, to adding one new lane of capacity, the number of carpoolers was greatly reduced by the 
change from 2+ to 3+. On top of the occupancy change, FDOT also required a registration process for all the 
3+ carpools, and required them to have a transponder as well. 

Atlanta: As part of the CRD project, I-85 in Atlanta converted a 1 lane 2+ HOV to a 1 lane 3+ HOT. Like Miami, 
Atlanta required the 3+ carpoolers to register and use a transponder. 

There is no doubt that in both cases the implementation of the registration process led to a greater reduction in 
the number of carpool users of the managed lanes.  In both cases the change from 2+ HOV to 3+ HOT 
(registered) was done in one phase. Thus, it is was not possible to separate out the % change due to raising 
the occupancy rate versus the % change due to the registration process. 

Texas: Houston had two HOV facilities that became congested at the 2+ level back in the 90’s. These were the 
I-10 (Katy Freeway) and US-290 (Northwest Freeway). Both of these were 1 lane reversible, barrier separated 
facilities that flowed inbound in the morning and outbound in the afternoon.  In response to congested 
conditions during the peak periods, both instituted a policy of requiring 3+ occupancy during the peak periods, 
and allowing 2+ during the shoulder and off-peak times.  Once this change was made, the volumes dropped by 
approximately 70%.  In an effort to better utilize the lane, TxDOT implemented a quasi-HOT lane that allowed 
only 2-person vehicles to pay a fixed toll to use the lane with a transponder during the times requiring 3+ 
occupancy.  These facilities have the most extensive studies on the carpooling aspects surrounding the 2+ and 
3+ requirements.  Ginger Goodin from TTI would be the best source to contact along with Chuck Fuhs from PB. 
As a side note, when the 3+ change went into effect, there was an informal growth of “slugging” at a couple of 
the park-and-ride facilities along these corridors. 

California: In a somewhat different twist, SR-91 in Orange County adopted a policy of allowing 3+ carpools to 
use these Express Toll lanes for free except for the most extreme congested periods. During those times the 
3+ carpools pay half price.  The 3+ carpools are identified by having the vehicles pass through a “declaration 
lane” .  In San Francisco, The Golden Gate and Oakland Bay bridges offer a 3+ carpool discount during the 
peak periods. They require transponders and using certain toll lanes to get the discount.  There is some 
informal “slugging” that developed to take advantage of the 3+ advantage here as well. 



 

 
 

 
 

APPENDIX	 A 

CalTrans (Joe Rouse) has just announced a study to look into the effects of changing from 2+ to 3+ as they 
have a number of HOV facilities approaching degraded status and are interested in understanding this issue 
better.  Jesse Glazer is very familiar with the study, and I have copied him on the e-mail as well. Joe is a 
member of the HOV Pool-fund study that Mark Leth is the chair. 

Finally, we do have short fact sheets on the Miami and Houston projects if you’d like more details on them, just 
let me know. 

I hope this helps. 

Greg 

From: Colyar, James (FHWA) 
Sent: Monday, January 28, 2013 5:04 PM 
To: Jones, GregM (FHWA) 
Subject: HOV 2 to 3+ 

Hi Greg, 
Dan Mathis has asked me to gather some national information on HOV facilities that have gone from HOV 2+ 
to HOV 3+ or HOV 2+ to HOT 3+. I believe we have talked about this before. I think Atlanta and Miami are the 
only examples I can think of, but seem to recall Dallas or somewhere in Texas as well. And I know the LA area 
is seriously considering this as well. 
Any background info you can provide would be appreciated, 
James 
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EXECUTIVE SUMMARY 

According to Forbes Magazine, Atlanta was the number one 
worst city for commuters in 2008. Mobility in the metro-Atlanta 
area has been a challenge for the region for many years. The 
need for a new mobility choice was evident on the Interstate 
85 (I-85) corridor, north of Atlanta. High Occupancy Vehicle 
(HOV) lanes were consistently over or under capacity leading 
to unreliable travel times for motorists. In addition, the corridor 
had limited transit options. Shoulder width constraints made it 
unrealistic to add new capacity to the corridor. 

About the Situation: 
In November 2008, the United States Department 

The all-electronic toll lanesof Transportation (USDOT) awarded a $110 million 
Congestion Reduction Demonstration (CRD) Program on I-85 include a host ofgrant to Atlanta. This grant allowed for implementation of 
an integrated mobility solution for congestion-priced High innovative technology and
Occupancy Toll (HOT) lanes, enhanced transit service 
and innovative technology. The State Road and Tollway equipment which work in
Authority (SRTA), Georgia Department of Transportation 
(GDOT) and the Georgia Regional Transportation Authority tandem at lightning speed.
(GRTA) led the implementation of the CRD project. 

Innovative Solution: 
The CRD I-85 Express Lanes project converted approximately 15.5 miles of existing 
HOV lanes to HOT lanes (north and south bound). GDOT managed the construction of 
the lanes and SRTA managed and installed the tolling technology and equipment. 

The I-85 Express Lanes Project is the �����������������������
the occupancy requirement from 2+ persons to 3+ persons for toll-free passage, 
while introducing pricing to allow single-occupant vehicles to buy access. 
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The CRD I-85 Express Lanes 
project included innovative 
elements and technology that 
made it unique from any other 
HOT lane conversion project in 
the country. 

These elements included: 

DESCRIPTION 

• Patented Gantry Controlled Access (GCA- #8,044,824) electronic enforcement is 
used to eliminate the need for physical barriers. 

• Mobile Automatic License Plate Readers (ALPR) aid with enforcement of occupancy 
requirements for vehicles using the HOT lanes. 

• Motorists are required to pre-register before using the roadway. 

• Demand for the lanes is managed through dynamic pricing that changes based on 
���������� 

• SRTA utilized Georgia Technology Authority’s (GTA) Enterprise Critical Projects 
Review (ECPR) Panel to oversee this process and conducted monthly Stage-Gate 
reviews. The dashboard was also used to assess the project’s overall health and 
risk. The Stage-Gate reviews were an integral part of successfully managing the 
I-85 Express Lanes Project. 

The SRTA professionals worked together to ensure registered vehicle detection when 
entering and exiting the lane, properly posted toll rates on overhead signage and 
appropriate toll posting to the customer’s account. 

The price to use the I-85 Express Lanes ranges from .01 cent to .90 cents per mile and 
�������������������������As demand for use of the Express Lanes 
increases, the toll amount rises to ensure the optimal number of cars can continue 
moving through the lanes. Motorists see the posted toll amount before they enter the 
Express Lanes and are able to decide whether they want to use them. Tolls on the I-85 
Express Lanes are collected electronically, meaning no toll booths are needed and 
drivers do not have to slow down or stop. ����������������������
maintain highway speeds. 
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Image to the right: 
Construction components 
of I-85 Express Lanes. 
Project included a wide 
range of physical and 
logical components from 
rumble stripes covering 
double white lines to 
cameras. 

Each tolling location 
includes a violation 
�����������, 
Remote T���������
Sensor (R�������
counter, toll gantry, 
Automatic Vehicle 
���������VI) antenna 
and roadside civil and 
tolling cabinets. 

Violation 
Camera 

Laser 
Profiler 

AVI  
Antenna 

RTMS 
Traffic 
Counter 

Toll 
Gantry 

Toll Mode and Enforcement Technologies 
��������������������������������������������
������������������������������������������
�����������������������������������������
Automated License Plate Readers (ALPR). ����������������������
passes by and its account has been declared as a non-toll status. Exempt vehicles 
include transit vehicles, carpools with three or more occupants, motorcycles, emergency 
vehicles and alternative fuel vehicles. However, an account must still be set up for these 
vehicles to use the HOT lane. 

• Three-person carpool mode, no toll will be collected, can be self-declared by 
changing the vehicles’ toll mode via phone, website interfaces or mobile application. 

• Occupancy is enforced by law enforcement, but aided by the tolling system and 
Automatic License Plate Recognition (ALPR). 

• Gantry Controlled Access (GCA) creates an electronic barrier to deter improper use 
of the HOT lane. 
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To remotely monitor performance of the roadway, an SRTA Toll Operations Center 
(TOC) was created for support of dynamic pricing and management of toll rates as 
related to incidents or accidents on the roadway. Through GDOT’s TMC NaviGAtor 
tolling system the TOC continuously monitors the roadway streaming real-time online 
������������������������������������������
Through the use of this state-of-the-art operation, important functions were seamlessly 
managed, including: 

1. Dynamic toll rates 

2.�������������������
coordinating with GDOT’s T����
Management Center (TMC) 

3. Monitoring tolling equipment 

SIGNIFICANCE 

Mobility in the metro-Atlanta area has been a challenge for the region for many years. 
The need for a new mobility choice was evident on the I-85 corridor as the previous 
HOV lanes were either over or under capacity consistently and not providing reliable 
travel times for motorists. In addition, the corridor had limited transit options as well as 
physical constraints that made it unrealistic to add new capacity to the corridor due to 
the shoulder width. An extensive quantitative survey of transit riders, carpoolers, and 
single drivers was conducted in order to develop a solution that would be adopted by 
commuters. The following survey results show previous use of the HOV lane by I-85 
carpoolers: 

• 63% were in two-person carpools 

• 45% used the HOV lane three or more times per week 

• 40% never or only occasionally used the HOV lane 

• 64% indicated they would continue to carpool if the HOV lane did not exist 

Prior to the launch of the Express Lanes, Georgia had one optional toll road, GA 
400, with a static rate of $0.50 for most motorists that had been in effect for nearly 20 
years. Unlike other cities that implemented Express Lanes, a key challenge is that I-85 
Express Lanes require motorists to pre-register for a Peach Pass account and install the 
Peach Pass transponder in their vehicle in order to access the Express Lanes. 

In addition, motor fuel tax funds for transportation improvement projects continue to 
dwindle as the ���������������������������������
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�������������������������������������������
quality of life and mobility. The primary goal of the I-85 Express Lanes is to provide 
reliable travel times for motorists that chose to use them. By managing the demand for 
��������������������������������������������
Pass customers are experiencing time savings, including single occupant motorists who 
were not able to access the HOV lanes in the past. 

The goal of the I-85 Express Lanes Project was 
to provide more reliable travel times for registered 
motorists that choose to use the lanes. Prior to the 
conversion, nearly 90% of motorists in that stretch of 
the I-85 corridor were single-occupant motorists who could not access the 
HOV lane. Now with the opening of the Express Lanes, all registered motorists have the 
choice to access the lanes, a choice that was not available in the past. 

BENEFITS 

Aggressive education and outreach for the Express Lanes began in March 2011. 
The transponder issuance goals included approximately 13,000 transponders issued 
�����������������������������������������
�������. The marketing and communications efforts yielded an unprecedented 
return on investment. Before the opening of the Express Lanes, approximately 75,000 
����������������������������������������
than 100,000 Peach Pass transponders were issued. 

GOAL ACTUAL 

Month One 13,000 75,000 

Year One 35,000 100,000 

.,~ ~ Jli!ll!'ll\\1l\~\\, 
www,peachpass ,cotn 

Peach Pass Transponders 
I-85 Express Lane Project 

To date, more than 150,000 new Peach Passes have been issued to motorists and 
approximately 71,000 different customers have used the Express Lanes since 
opening. In addition, usage in the lanes has more than quadrupled, increasing from 
���������������������������������������������
Also, transit ridership has increased since the opening of the Express Lanes. Overall, 
�����������������������������������������
their commutes. 
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�������������������������
and feedback regarding HOT lanes: 

��������� 
• �������������������������� 
• Are easy and convenient to use 
• Get you where you need to be in a timely manner 
• Make for a more enjoyable commute by reducing travel times 
• Provide a choice and are optional – “You do NOT 

have to use it” 

Increased Trip Time Reliability: T����������� lanes are assessed to ensure 
consistent and reliable travel times, particularly during peak travel periods. 

More Commuter Choices: In congested corridors with HOV facilities and transit 
service, HOT lanes provide Single Occupancy Vehicle (SOV) motorists with an 
additional travel choice: the option of paying for a dependable, congestion-free trip. 

Transit Enhancements: Transit riders are still able to use HOT lanes for free since 
transit vehicles are among those vehicles that are exempt from paying tolls. In addition, 
transit users can depend on reliable trip times for their commute. 
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""""FuhsFuhsFuhsFuhs,,,, Charles ACharles ACharles ACharles A." ."."." To Joseph Rouse <joseph_rouse@dot.ca.gov> 
<<<<FuhsFuhsFuhsFuhs@@@@pbworldpbworldpbworldpbworld....comcomcomcom> >> >

cc "Ungemah, David" <Ungemah@pbworld.com> 
11/05/2009 01:15 PM 

bcc 

Subject RE: Katy Freeway conversion from HOV 2+ to HOV 3+ 

History: This message has been replied to and forwarded . 

___________________________________________________________________ 

Joe, I've dug up a considerable bit of information from the archives on 

the 2+ to 3+ peak conversion on I-10 in Houston (summary below and in 

attachments). Fortunately, this corridor had one of the longest and 

most enduring performance monitoring efforts, so you will be able to 

take the data provided (pp. 12-14( and see for yourself the impacts and 

how quickly volumes came back. There was fully a 10 year gap in time 

between the raising of these occupancies and QuickRide that did not come 

along until the late 1990s. 

We can dig for a more definitive study TTI did, but most of the HOV2s 

moved to the fringes of the peak hours (3+ was only implemented the peak 

period). There was a smaller bit of diversion to a parallel route (US 

290), and some modal shifting, but the large majority time shifted. We 

did not see reports about any dummies. 

And yes, the occupancy requirement was upped on I-95 in Miami and will 

be upped in Atlanta when pricing is added to those corridors next year. 

Hope this helps. 

Chuck 

(David, do you know how we might find the more definitive TTI report on 

what happened --or try a text search in my report library?) 

A summary follows: 

Findings from Houston 

RE: Changing from 2+ to 3+ Occupancy Restrictions during the Peak Hour, 

implemented in the late 1980s. 

Background 

Houston raised occupancy requirements from 2+ to 3+ during the peak 

periods only (not the off-peak periods) in the late 1980s on the I-10 

HOV lane due to overcrowding. The same situation occurred about a 

decade later when they raised occupancy requirements from 2+ to 3+ on 

the US 290 Northwest HOV lan during the peak periods. Greg Paquette, 

manager of the HOV lanes during this period, provided the following 

anecdotal analysis of "before" and "after" volumes in the AM period on 

the Katy HOV lane. 

Katy HOV Lane, Houston, Texas 

"Before" (During 2+ Operation) 

Peak hour traffic volume was 1700 vph, resulting in stop & go conditions 

due to several merges. Traffic queue was stop & go for about two miles. 

Average speed over the 13 mile length was 22 mph, or Level-of-Service 

"F". 

"After" (During 3+ Operation) 

Peak Hour Traffic Volume was 600 vph. Traffic flowed smoothly. Average 

speed for 13 miles was 53 mph or Level-of-Service "A". 
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During the past 10 years or so, 3+ vehicles has grown to about 1200 vph 

during the same peak hour. A small number (less than 10% of total), are 

now tolled 2-occupant carpools using toll tags who were allowed back on 

the HOV lane about four years ago. 

During the peak period ( 6-9AM) when looking at the before and after 

data, the number of carpool passengers was nearly identical! Therefore, 

changing to a 3+ did not discourage carpooling. It caused people to 

change their driving habits. The 15 minutes before and after 3+ time 

had an expected increase in the number of 2+ vehicles. So people 

changed their driving "time". The 600 cars that used the lane at the 3+ 

restriction found the additional passenger-sometimes within the 

park-and-ride lots, so they increased their "occupancy". 

The operating agencies were quite happy because the HOV lane was moving 

the same number of people in fewer vehicles within a few days after the 

changeover. But the lane did look empty. Also, opportunities for 

moving additional people were created during the 3+ restricted hours. 

Buses were moving, so METRO park & ride service was attractive and usage 

continued to grow. 

Attitudinal surveying of HOV users suggested that a lot of people would 

stop using the HOV lane if it was restricted to 3+. But many adjusted 

and continued to use the HOV lane. Traveling on the Katy Freeway during 

peak hour at 18-22 mph was incentive for people to make the adjustment. 

"Before" data was collected about a month before the 3+ restriction was 

enacted, and the "After" data was collected about two months following 

the changeover. 

-----Original Message-----

From: Joseph Rouse [mailto:joseph_rouse@dot.ca.gov] 

Sent: Thursday, November 05, 2009 12:26 PM 

To: Fuhs, Charles A. 

Subject: Katy Freeway conversion from HOV 2+ to HOV 3+ 

Hi Chuck - First, thanks for your offer to help on the HOV Guidelines 

update. I'll include you on the circulation list of reviewers as we 

complete work on the different pieces. I'll probably also need your 

help 

in focusing on the access issues. 

We are trying to get some statistics on what happens with 2-person 

carpoolers when the occupancy requirement on an HOV lane is increased. 

I 

know that both the Katy and Northwest Freeways in Houston upped their 

occupancy requirements due to congestion in the HOV lane. I believe 

there 

was a bit of a time gap between that change and the implementation of 

QuickRide. Can you point me to someone who might be able to provide us 

with some data as to what happened with those 2-person carpoolers? Were 

they tracked in the first place? And if so... 

Did they shift travel times to the periods when it was a 2-person 

minimum? 

Did they find a third person? 

Or did they go back to being solo drivers or jump to transit? 

If I remember right, they upped the occupancy requirement on I-95 in 

mailto:joseph_rouse@dot.ca.gov


~ ~ 
Houston HOV data historic record to September 2006.pdf Freeway HOV-3 Lanes Inventory.doc 

~ 
1988 HOV Conference (exerpts on Houston experience).pdf 

______________________________________________________________________ 

Miami 

as part of the Express Lane implementation, but I suspect it is too 

early 

to tell what's happening there. 

I appreciate your help. 

Joe Rouse, P.E. 

HOV, Express Lanes, Park and Ride Program Manager 

Caltrans Traffic Operations 

(916) 654-6448 (office) | (916) 969-6206 (cell) | jrouse@dot.ca.gov 

NOTICE: This communication and any attachments ("this message") may contain 

confidential information for the sole use of the intended recipient(s). Any 

unauthorized use, disclosure, viewing, copying, alteration, dissemination or 

distribution of, or reliance on this message is strictly prohibited. If you 

have received this message in error, or you are not an authorized recipient, 

please notify the sender immediately by replying to this message, delete this 

message and all copies from your e-mail system and destroy any printed copies. 

mailto:jrouse@dot.ca.gov


Houston High Occupancy Vehicle Lane 
Operations Summary 

Katy Freeway (IH 1OW) / North Freeway (IH 45N) 
Gulf Freeway (IH 45S) / Northwest Freeway (US 290) 

Southwest Freeway (US 59S) / Eastex Freeway (US 59N) 

Volume - Passenger Utilization 
Quarterly Report 

Prepared for 

Metropolitan Transit Authority of Harris County 

By 

Texas Transportation Institute 
The Texas A&M University System 

September 2006 
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EXECUTIVE SUMMARY 

This report documents a summary of Houston High Occupancy Vehicle Lane (HOV) 

operations for September 2006. The page following general information shows a comparison of 

September 2006 data to that of September 2005 and June 2006. Total system utilization in 

September 2006 was measured at 45,079 daily vehicle trips and 135,709 daily passenger trips. 

Support facility utilization was measured at 19,620 daily parked vehicles. 

Weekend utilization for the Katy Freeway HOV lane at Post Oak was unavailable during 

this reporting period as the ramp was closed on weekends due to freeway reconstruction. Katy 

Freeway and Katy HOV operating speed data were also unavailable during this reporting period 

as automatic vehicle identification (A VI) equipment remains disconnected in conjunction with 

freeway reconstruction. 
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GENERAL INFORMATION 

Hours ofOiperafion: 
Facility Monday - Friday Saturday Sunday 
IH lOW Katy HOV 5-11 AM, 2-8 PM 5 AM-8 PM (outbound) 5 AM-8 PM (inbound) 
IH lOW Katy Downtown Connector (two-way) 5 AM-8 PM Closed Closed 
IH 1 OW Katy Diamond Lanes - Inbound 24 hours 24 hours 24 hours 
IH 1OW Katy Diamond Lanes - Outbound 24 hours 24 hours 24 hours 
IH 45N North HOV 5-11 AM, 2-8 PM Closed Closed 
IH 45S Gulf HOV 5-11 AM, 2-8 PM Closed Closed 
US 59N Eastex HOV 5-11 AM, 2-8 PM Closed Closed 
US 59S Southwest HOV 5-11 AM, 2-8 PM Closed Closed 
US 290 Northwest HOV 5-11 AM, 2-8 PM Closed Closed 

Monday-Friday Occupancy Requirements -All Lanes 2+ except: 
Facility 3+AM 3+PM 
IH lOW Katy HOV1 6:45-8:00 AM 5:00-6:00 PM 
IH lOW Katy Downtown Connector (two-way) - -

IH 1 OW Katy Diamond Lanes - Inbound1 6:45-8:00 AM -
IH 1 OW Katy Diamond Lanes - Outbound1 - 5:00-6:00 PM 
IH 45N North HOV - -
IH 45S Gulf HOV - -

US 59N Eastex HOV - -
US 59S Southwest HOV - -

US 290 Northwest HOV 6:45-8:00 AM -
1 Katy HOV lane and Katy Diamond lanes operate at 2+ occupancy dunng open hours on Saturdays and Sundays 

Data Collection Site Locations: 
Facility Data Collection Site Location 
IH lOW Katy HOV Post Oak 
IH lOW Katy HOV Eastern Extension 
IH lOW Katy Downtown Connector Downtown Terminus 
IH 1OW Katy Diamond Lane Barker Cypress 
IH 45N North HOV Shepherd 
IH 45S Gulf HOV South of the Eastwood Transit Center 
US 59N Eastex HOV South of the Tidwell Transit Center 
US 59S Southwest HOV North of the Hillcroft Transit Center 
US 290 Northwest HOV Dacoma 

Definitions: 
• AM Peak Period - time period from 6:00-9:30 AM 
• PM Peak Period- time period from 3:30-7:00 PM 
• AM Peak Hour - four consecutive fifteen minute periods within the AM Peak Period with the single highest 

person movement volume, e.g., 7:00-8:00 AM, 7:15-8:15 AM, etc. 
• PM Peak Hour- four consecutive fifteen minute periods within the PM Peak Period with the single highest 

volume person movement volume 
3 



HIGH-OCCUPANCY VEHICLE LANE COMPARISON 

FACILITY MEASURE 
SEPT 
2005 

JUNE 
2006 

SEPT 
2006 

YEARLY 
PERCENT 
CHANGE 

QUARTERLY 
PERCENT 
CHANGE 

KATY FREEWAY (l-10W) HOV LANE 
A.M. Peak Period TOTAL VEHICLES 3,640 3,296 3,741 2.77 13.5 

TOTAL PERSONS 10,841 9,314 10,585 -2.36 13.65 
TOT AL CARPOOLS 3,388 3,028 3,481 2.74 14.96 
TOTAL CARPOOLERS 7,048 6,406 7,196 2.1 12.33 

P.M. Peak Period TOTAL VEHICLES 3,626 3,190 3,792 4.58 18.87 
TOTAL PERSONS 11,750 9,892 11,746 -0.03 18.74 
TOT AL CARPOOLS 3,346 2,931 3,521 5.23 20.13 
TOT AL CARPOOLERS 7,145 6,409 7,379 3.28 15.13 

NORTH FREEWAY (IH-45N) HOV LANE 
A.M. Peak Period TOTAL VEHICLES 3,661 3,368 4,046 10.52 20.13 

TOTAL PERSONS 13,571 12,555 13,162 -3.01 4.83 
TOT AL CARPOOLS 3,377 3,096 3,754 11.16 21.25 
TOTAL CARPOOLERS 6,788 6,273 7,728 13.85 23.19 

P.M. Peak Period TOTAL VEHICLES 3,593 3,593 3,964 10.33 10.33 
TOTAL PERSONS 13,721 12,849 12,678 -7.6 -1.33 
TOTAL CARPOOLS 3,271 3,348 3,703 13.21 10.6 
TOTALCARPOOLERS 6,702 6,929 7,655 14.22 10.48 

GULF FREEWAY (IH-45S) HOV LANE 
A.M. Peak Period TOTAL VEHICLES 3,330 2,601 3,113 -6.52 19.68 

TOTAL PERSONS 9,594 8,202 9,045 -5.72 10.28 
TOT AL CARPOOLS 3,148 2,405 2,940 -6.61 22.25 
TOTAL CARPOOLERS 6,433 4,869 5,927 -7.87 21.73 

P.M. Peak Period TOTAL VEHICLES 2,643 2,405 2,818 6.62 17.17 
TOTAL PERSONS 7,585 7,385 8,369 10.34 13.32 
TOTAL CARPOOLS 2,487 2,234 2,666 7.2 19.34 
TOTAL CARPOOLERS 5,132 4,601 5,483 6.84 19.17 

NORTHWEST FREEWAY (US-290) HOV LANE 
A.M. Peak Period TOTAL VEHICLES 2,970 3,589 3,697 24.48 3.01 

TOTAL PERSONS 8,012 9,295 10,444 30.35 12.36 
TOT AL CARPOOLS 2,787 3,370 3,457 24.04 2.58 
TOTAL CARPOOLERS 5,429 6,825 7,048 29.82 3.27 

P.M. Peak Period TOTAL VEHICLES 3,316 3,436 3,619 9.14 5.33 
TOT AL PERSONS 9,239 9,320 10,348 12 11.03 
TOTAL CARPOOLS 3,106 3,213 3,357 8.08 4.48 
TOTAL CARPOOLERS 6,139 6,490 6,789 10.59 4.61 

SOUTHWEST FREEWAY (US-59S) HOV LANE 
A.M. Peak Period TOTAL VEHICLES 2,832 2,431 3,766 32.98 54.92 

TOT AL PERSONS 10,594 8,650 13,465 27.1 55.66 
TOT AL CARPOOLS 2,653 2,244 3,545 33.62 57.98 
TOTAL CARPOOLERS 5,878 4,688 7,403 25.94 57.91 

P.M. Peak Period TOTAL VEHICLES 2,307 2,797 3,457 49.85 23.6 
TOTAL PERSONS 8,567 10,230 13,166 53.68 28.7 
TOTAL CARPOOLS 2,143 2,594 3,199 49.28 23.32 
TOTAL CARPOOLERS 4,563 5,610 6,850 50.12 22.1 

EASTEX FREEWAY (US-59N) HOV LANE 
A.M. Peak Period TOTAL VEHICLES 974 1,136 1,565 60.68 37.76 

TOTAL PERSONS 3,516 3,872 5,254 49.43 35.69 
TOTAL CARPOOLS 864 998 1,392 61.11 39.48 
TOT AL CARPOOLERS 1,768 2,037 2,867 62.16 40.75 

P.M. Peak Period TOTAL VEHICLES 1,038 1,198 1,449 39.6 20.95 
TOTAL PERSONS 3,990 4,044 5,343 33.91 32.12 
TOTAL CARPOOLS 910 1,068 1,288 41.54 20.6 
TOTAL CARPOOLERS 1,795 2,229 2,733 52.26 22.61 
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HIGH-OCCUPANCY VEHICLE LANE OPERATIONAL SUMMARY 
SEPTEMBER 2006 

Vl 

MEASURE KATY HOV LANE NORTH HOV LANE GULF HOV LANE NORTHWEST HOV SOUTHWEST HOV EASTEX HOV LANE TOTAL HOV LANES 
Vehicles Persons Vehicles Persons Vehicles Persons Vehicles Persons Vehicles Persons Vehicles Persons Vehicles Persons 

A.M. PEAK HOUR 
Buses 34 1,315 50 2,075 30 1,210 24 1,305 44 2,465 16 960 198 9,330 
Vanpools 16 80 25 167 15 117 13 80 6 27 5 36 80 507 
Carpools 1,292 2,698 1,601 3,213 1,450 2,904 1,347 2,821 1,615 3,390 718 1,478 8,023 16,504 
Motorcycles 49 49 35 35 29 29 50 50 20 20 36 36 219 219 
Total 1,391 4,142 1,711 5,490 1,524 4,260 1,434 4,256 1,685 5,902 775 2,510 8,520 26,560 

A.M. PEAK PERIOD 
Buses 88 3,005 120 4,940 69 2,705 59 2,970 113 5,725 37 2,025 486 21,370 
Vanpools 50 262 64 386 45 354 50 295 38 267 38 264 285 1,828 
Carpools 3,481 7,196 3,754 7,728 2,940 5,927 3,457 7,048 3,545 7,403 1,392 2,867 18,569 38,169 
Motorcycles 122 122 108 108 59 59 131 131 70 70 98 98 588 588 
Total 3,741 10,585 4,046 13,162 3,113 9,045 3,697 10,444 3,766 13,465 1,565 5,254 19,928 61,955 

P.M. PEAK HOUR 
Buses 36 1,385 45 1,900 27 1,110 28 1,420 48 2,545 20 1,050 204 9,410 
Vanpools 35 217 55 506 10 74 11 52 21 183 18 92 150 1,124 
Carpools 1,186 2,498 1,346 2,736 1,089 2,192 1,278 2,608 1,329 2,823 581 1,235 6,809 14,092 
Motorcycles 32 32 35 35 23 23 50 50 30 30 29 29 199 199 
Total 1,289 4,132 1,481 5,177 1,149 3,399 1,367 4,130 1,428 5,581 648 2,406 7,362 24,825 

P.M. PEAK PERIOD 
Buses 111 3,875 109 4,285 66 2,645 68 3,110 119 5,735 44 2,310 517 21,960 
Vanpools 68 400 76 662 29 184 51 306 61 503 40 223 325 2,278 
Carpools 3,521 7,379 3,703 7,655 2,666 5,483 3,357 6,789 3,199 6,850 1,288 2,733 17,734 36,889 
Motorcycles 92 92 76 76 57 57 143 143 78 78 77 77 523 523 
Total 3,792 11,746 3,964 12,678 2,818 8,369 3,619 10,348 3,457 13,166 1,449 5,343 19,099 61,650 

TOTAL DAILY 
Buses 199 6,880 229 9,225 135 5,350 127 6,080 232 11,460 81 4,335 1,003 43,330 
Vanpools 118 662 140 1,048 74 538 101 601 99 770 78 487 610 4,106 
Carpools 9,206 18,983 8,678 17,825 6,161 12,520 7,710 15,629 7,700 16,165 2,900 6,040 42,355 87,162 
Motorcycles 214 214 184 184 116 116 274 274 148 148 175 175 1,111 1,111 
Total 9,737 26,739 9,231 28,282 6,486 18,524 8,212 22,584 8,179 28,543 3,234 11,037 45,079 135,709 

Note: Daily system totals for non-METRO buses are 126 buses and 3,580 persons. 



HARRIS COUNTY HOV LANE UTILIZATION 
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HARRIS COUNlY HOV LANE UTILIZATION 
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KATY FREEWAY (IH-10W} HOV LANE OPERATIONAL SUMMARY 
SEPTEMBER 2006 

A.M. - INBOUND P.M. - OUTBOUND TOTAL 

VEHICLE CLASS Vehicles Persons Average Vehicles Persons Average Vehicles Persons Average 

Occupancy Occupancy Occupancy 

BUSES (40 PERSON) 

Peak Hour 0 0 - 4 50 12.50 

Peak Period 4 50 12.50 9 140 15.56 13 190 14.62 

Off-Peak 0 0 0 0 - 0 0 

Total 4 50 12.50 9 140 15.56 13 190 14.62 

NON-METRO BUSES 

Peak Hour 6 150 25.00 3 60 20.00 

Peak Period 13 290 22.31 15 360 24.00 28 650 23.21 

Off-Peak 0 0 - 0 0 0 0 

Total 13 290 22.31 15 360 24.00 28 650 23.21 

BUSES (60 PERSON) 

Peak Hour 28 1,165 41.61 29 1,275 43.97 

Peak Period 71 2,665 37.54 87 3,375 38.79 158 6,040 38.23 

Off-Peak 0 0 - 0 0 - 0 0 

Total 71 2,665 37.54 87 3,375 38.79 158 6,040 38.23 

VANPOOLS 

Peak Hour 16 80 5.00 35 217 6.20 

Peak Period 50 262 5.24 68 400 5.88 118 662 5.61 

Off-Peak 0 0 0 0 - 0 0 -
Total 50 262 5.24 68 400 5.88 118 662 5.61 

CARPOOLS 

Peak Hour 1,292 2,698 2.09 1,186 2,498 2.11 

Peak Period 3,481 7,196 2.07 3,521 7,379 2.10 7,002 14,575 2.08 

Off-Peak 962 1,924 2.00 1,242 2,484 2.00 2,204 4,408 2.00 

Total 4,443 9,120 2.05 4,763 9,863 2.07 9,206 18,983 2.06 

MOTORCYCLES 

Peak Hour 49 49 1.00 32 32 1.00 

Peak Period 122 122 1.00 92 92 1.00 214 214 1.00 

Off-Peak - - - - - - -
Total 122 122 1.00 92 92 1.00 214 214 1.00 

TOTAL VEHICLES 

Peak Hour 1,391 4,142 2.98 1,289 4,132 3.21 

Peak Period 3,741 10,585 2.83 3,792 11,746 3.10 7,533 22,331 2.96 

Off-Peak 962 1,924 2.00 1,242 2,484 2.00 2,204 4,408 2.00 
Total 4,703 12,509 2.66 5,034 14,230 2.83 9,737 26,739 2.75 

Data collected at Post Oak and Eastern Extension. 

HOV Lane operates from 5:00 a.m. to 12:00 p.m. inbound and from 1 :00 p.m. to 8:00 p.m. outbound. 

All 2+ vehicles are eligible to use the HOV lane except from 6:45 a.m. to 8:00 a.m. and 5:00 p.m. to 6:00 p.m. 

when a 3+ requirement is in effect. 
AM Peak Hour was 6:45 a.m. - 7:45 a.m. 
PM Peak Hour was 4:15 p.m. - 5:15 p.m. 

Source: Texas Transportation Institute 
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HOV LANE OPERATION - OPENING DATES AND VEHICLE AUTHORIZATION 
FOR KATY FREEWAY (IH 10W) HOV LANE 

Authorized Vehicles 

Operation Limits Length Time Date Buses Vanpools Carpools 

4 plus 3 plus 2 plus 

Temporary Kingsland P-N-R 0.0 09/80Open 

Addicks P-N-R Open 0.0 01/82 

5:45 AM - 9:30 AM, Begin HOV Lane Operation Post Oak to Gessner 4.7 10/29/84 X X3:30 PM - 7:00 PM 

5:45 AM - 9:30 AM, West Belt P-N-R Open Post Oak to Gessner 4.7 01/85 X X3:30 PM - 7:00 PM 

Carpool Operation 5:45 AM - 9:30 AM, Post Oak to Gessner 4.7 04/01/85 X X X(4+ Authorized) 3:30 PM - 7:00 PM 

HOV Lane Extended to 5:45 AM - 9:30 AM, Post Oak to West Belt 6.4 05/02/85 X X XWest Belt 3:30 PM - 7:00 PM 

5:45 AM - 9:30 AM, Authorized Carpool 3+ Operation Post Oak to West Belt 6.4 11/04/85 X X X X3:30 PM - 7:00 PM 

5:45 AM - 9:30 AM, Kingsland P-N-R Open Post Oak to West Belt 6.4 11/85 X X X X
3:30 PM - 7:00 PM 

Unauthorized Carpool 2+ 5:45 AM - 9:30 AM, Post Oak to West Belt 6.4 08/11/86 X X X X X
Operation (90 Day Test) 3:30 PM - 7:00 PM 

5:45 AM - 11 :00 AM, Revise Hours of Operation Post Oak to West Belt 6.4 08/25/86 X X X X X2:00 PM - 7:00 PM 

Unauthorized Carpool 2+ 5:45 AM - 11 :00 AM, Post Oak to West Belt 6.4 11/10/86 X X X X X
Operation (2nd 90 Day Test) 2:00 PM - 7:00 PM 

5:45 AM - 9:30 AM, Mason P-N-P Open Post Oak to West Belt 6.4 1986 X X X X3:30 PM - 7:00 PM 

5:45 AM - 9:30 AM, Barker Cypress P-N-P Open Post Oak to West Belt 6.4 1986 X X X X3:30 PM - 7:00 PM 

Motorcycle 

1 plus 



HOV LANE OPERATION - OPENING DATES AND VEHICLE AUTHORIZATION 
FOR KATY FREEWAY (IH 10W) HOV LANE 

-0 

Authorized Vehicles 

Operation 

Unauthorized Carpool 2+ 
Operation 

HOV Lane Extended to SH 6 

Revise Hours of Operation 

Fry P-N-P Open 

Revise Hours of Operation 

Restrict Carpools 
(3+ in AM Peak Hour) 

Addicks P-N-R 1st Expansion 

Begin Weekend Operation 

Eastern Extension Open 

Modify 3+ Carpool Restriction 

Restrict Carpools 
(3+ in PM Peak Hour) 

Motorcycles Allowed 

End Weekend Operation 

Limits 

Post Oak to West Belt 

Post Oak to SH 6 

Post Oak to SH 6 

Post Oak to SH 6 

Post Oak to SH 6 

Post Oak to SH 6 

Post Oak to SH 6 

Post Oak to SH 6 

SPAR to SH 6 

SPAR to SH 6 

SPAR to SH 6 

SPAR to SH 6 

SPAR to SH 6 

Length 

6.4 

11.5 

11.5 

11.5 

11.5 

11.5 

11.5 

11.5 

12.3 

12.3 

12.3 

12.3 

12.3 

Time 

5:45 AM - 11 :DO AM, 
2:00 PM - 7:00 PM 

5:45 AM - 11 :00 AM, 
2:00 PM - 7:00 PM 

5:45 AM - 11 :00 AM, 
2:00 PM - 8:00 PM 

5:45 AM - 11 :00 AM, 
2:00 PM - 8:00 PM 

4AM-1 PM, 
2 PM - 10 PM 

6:45 AM - 8:15 AM 

4 AM-1 PM, 
2 PM - 10 PM 

4 AM-10 PM 

4 AM -1 PM, 
2PM-10PM 

6:45 AM - 8:00 AM 

5 PM - 6 PM 

4 AM-1 PM, 
2PM-10PM 

4 AM -10 PM 

Date 

02/09/87 

06/29/87 

06/29/87 

1987 

06/25/88 

10/17/88 

1988 

10/01/89 

01/09/90 

05/24/90 

09/16/91 

09/08/92 

03/07/94 

Buses 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Vanpools 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Carpools 

4 plus 3 plus 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

2 plus 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Motorcycle 

1 plus 

X 
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HOV LANE OPERATION - OPENING DATES AND VEHICLE AUTHORIZATION 
FOR KATY FREEWAY (IH 10W) HOV LANE 

Authorized Vehicles 

Operation Limits Length Time Date Buses Vanpools Carpools 

4 plus 3 plus 2 plus 

5 AM-10 AM,Revise Hours of Operation SPRR to SH 6 12.3 03/14/94 X X X X X3 PM - 8 PM 

Resume Weekend Operations SPRR to SH 6 12.3 5 AM- 9 PM 04/02/94 X X X X X 

Revise Hours of Operation 5 AM - 12 PM,SPRR to SH 6 12.3 04/04/94 X X X X X2 PM - 9 PM 

5 AM -11 AM,Revise Hours of Operation SPRR to SH 6 12.3 09/30/96 X X X X X2 PM -8 PM 

5 AM -11 AM,Addicks P-N-R 2nd Expansion SPRR to SH 6 12.3 1997 X X X X X2 PM - 8 PM 

6:45 AM - 8:00 AM,Begin QuickRide Program SPRR to SH 6 12.3 01/26/98 X X X X X5 PM - 6 PM 

Downtown to/from Katy 5 AM-11 AM,Katy Downtown Connector Open 1.9 10/16/00 X X X X XFreeway 2 PM - 8 PM 

Katy Diamond Lanes Open 5 AM -11 AM,SH 6 to SH 99 6.3 04/02/01 X X X X X2 PM - 8 PM 

Addicks P-N-R 3rd Expansion 5 AM - 11 AM,SPAR to SH 6 12.3 09/01 X X X X X2 PM - 8 PM 

5 AM -11 AM,Kingsland P-N-R Expansion SPRR to SH 6 12.3 02/03 X X X X X2 PM - 8 PM 

5 AM - 12 PM,Revise Hours of Operation SPRR to SH 6 12.3 06/21/04 X X X X X1 PM - 8 PM 

5 AM-12 PM,West Belt P-N-R Closed SPRR to SH 6 12.3 10/04 X X X X X1 PM - 8 PM 

Motorcycle 

1 plus 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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KATY FREEWAY (IH-10W) HOV LANE WEEKEND UTILIZATION - DAILY VOLUME HISTORICAL SUMMARY 

Total Katy HOV LanePost Oak Eastern Extension 
Saturday Sunday Saturday Sunday Saturday Sunday 

Sep-00 461 904 1,878 2,938 2,339 3,842 
Dec-00 2,764800 1,277 1.964 2,969 4,246 
Mar-01 1,840 2,474634 945 3,005 3,950 
Jun-01 2,108 3,774 2,806 5,456698 1,682 
Sep-01 1,319 2,017 3,169 2,758 4,488741 
Dec-01 820 1,481 2,513 3,396 3,333 4,877 
Mar-02 629 1,533 2,647 4,107 3,276 5,640 
Jun-02 736 1,497 2,893 3,838 3,629 5,335 
Sep-02 856 1,510 3,484 4,518 4,340 6,028 
Dec-02 1,101 1,606 3,433 4,136 4,534 5,742 
Mar-03 3,691 3,720870 1,386 2,850 5,077 
,llln-0:1 1,Sfi4 1,4?0 2,S!'i1 :'l,931 4,115 5,351 
Sep-03 2,988 3,165 4,680775 1,692 2,390 
Dec-03 862 1,615 2,944 4,180 3,806 5,795 
Mar-04 837 1,498 3,176 3,977 4,013 5,475 
Jun-04 3,954707 1,300 3,247 3,762 5,062 

. .Sep-04 2,976 4,821 2,976 4,821 

. .Dec-04 3,115 3,855 3,115 3,855 

. .Mar-05 4,492 3,7053,705 4,492 

. .Jun-05 4,304 4,3045,805 5,805 

. .Sep-05 3,369 4,173 3,369 4,173 

.Dec-05 2,958 2.438 2,958 2,438 

. .Mar-06 2,869 3,787 2.869 3,787 

. .Jun-06 1,940 2.7431,940 2.743 

. .Sep-06 2,149 2,937 2,149 2,937 

Note: Post Oak entrance/exit ramp was closed on weekends due to freeway reconstruction. 

KATY FREEWAY (IH-10W) HOV LANE WEEKEND UTILIZATION - HOURLY VOLUME SUMMARY 

SEPTEMBER 2006 

Post Oak Eastern Extension Total Katy HOV lane 

Saturday Sunday Saturday Sunday Saturday Sunday 
4 . 5 . 1 1 1 1 
5- 6 . . 4 3 4 3 
6 . 7 . . 11 7 11 7 
7 . 8 . 45 15 45 15 
8 . g . . 65 55 65 55 
9- 10 . . 90 140 90 140 
10 - 11 155 171 155 171 
11 - 12 157 218 157 218 
12 - 13 179 234 178 234 
13 - 14 . . 275 342 275 342 
14 - 15 . . 285 263 285 283 
15-16 . . 

---- 167 297 167 297 
16 - 17 159 316 159 316 
17 - 18 209 424 209 424 
18 - 19 . 195 316 195 316 
19 - 20 144 105 144 105 
20 - 21 9 10 g 10 
21 -22 0 0 0 0 
Total . . 2 149 2 937 2 149 2 937 

Data collected at Post Oak and Eastern Extension. 
HOV lane operates from 5:00 a.m. to 8:00 p.m. outbound on Saturdays and 5:00 a.m. to 8:00 p.m. inbound on Sundays. 
All 2+ vehicles are eligible to use the HO\/ lane. 
Source: Texas Transportation Institute 
Note: Post Oak entrance/exit ramp was closed on weekends in June due to freeway reconstructiDn. 
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KATY FREEWAY (IH-10W) DIAMOND LANE UTILIZATION - DAILY VOLUME HISTORICAL SUMMARY 

DATE INBOUND VOLUME OUTBOUND VOLUME 
Sep-01 3,280 2,702 
Dec-01 3,861 3,461 
Mar-02 4,225 3,002 
Jun-02 4,090 4,351 
Sep-02 4,206 4,982 
Dec-02 4,391 3,906 
Mar-03 5,196 3,712 
Jun-03 5,536 4,643 
Sep"03 5,671 4,407 
Dec-03 5,153 4,623 
Mar-04 6,298 4,013 
Jun-04 5,001 4,834 
Sep-04 5,376 3,564 
Dec-04 5,527 3,610 
Mar-05 4,183 3,857 
Jun-05 4.019 4,526 
Sep-05 5,108 4,170 
Dec-05 4,377 3,302 
Mar-08 4,530 4,067 
Jun-06 3,236 2,330 
Seo-06 4,130 1,579 

KATY FREEWAY (IH-10W) DIAMOND LANE UTILIZATION - HOURLY VOLUME SUMMARY 
SEPTEMBER 2006 

TIME INBOUND VOLUME OUTBOUND VOLUME 
0-1 1 1 
1 . 2 0 0 
2 - 3 0 0 
3- 4 0 0 
4-5 6 0 
5- 6 161 11 
6 - 7 1,006 6 
7 - 6 1,128 9 
8-9 789 7 
9-10 243 6 
10 - 11 120 12 
11 - 12 123 14 
12 - 13 65 21 
13 - 14 57 47 
14 - 15 49 97 
15-16 62 160 
16-17 56 359 
17-18 54 365 
18 - 19 49 278 
19 - 20 35 141 
20 - 21 55 30 
21 - 22 65 6 
22- 23 4 6 
23- 24 2 3 
TOTAL 4,130 1,579 

""The Katy Diamond lanes are open 24 hours per day 7 days per week. 
Data collected at Berker Cypress. 
All 2+ vehicles are eligible to use the HOV lane except 

from 6:45 a.m. to 8:00 a.m. and 5:00 p.m. to 6:00 p.m. 
when a 3+ requirement is in effect. 

Source: Texas Tramportation Institute 
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KATY FREEWAY (IH-10W) DOWNTOWN CONNECTOR- INBOUND OPERATIONAL SUMMARY 
SEPTEMBER 2006 

VEHICLE CLASS 

A.M. - INBJUND P.M. - INBOUND TOTAL 

Vehicles Persons Average 

Occupancy 

Vehicles Persons Average 

Occupancy 

Vehicles Persons Average 

Occupancy 

BUSES (40 PERSON} 

Peak Hour 11 210 19.09 3 50 16.67 

Peak Period 33 680 20.61 15 240 16.00 48 920 19.17 

Off-Peak 0 0 . 0 0 . 0 0 . 
Total 33 til:10 :::0.01 " 240 16.00 48 920 19.17 

NON-METRO BUSES 

Peak Hour 0 0 1 20 20.00 

Peak Period 0 0 . 1 20 20.00 1 20 20.00 

Off-Peak 0 0 . 0 0 . 0 0 
Total 0 0 1 20 20.00 1 20 20.00 

BUSES (60 PERSON) 

Peak Hour 37 1.680 45.41 9 210 23.33 

Peak Period 100 4,230 42.30 16 345 21.56 116 4,575 39.44 

Off-Peak 0 0 . 0 0 . 0 0 . 
Total 100 4,230 42.30 16 345 21.56 116 4,575 39 44 

VANPOOLS 

Peak Hour 1 2 2.00 0 0 . 
Peak Period 3 9 3.00 1 8 8.00 4 17 4.25 

Off-Peak 0 0 0 0 . 0 0 

Total 3 9 3.00 1 8 8.00 4 17 4.25 

CARPOOLS 

Peak Hour 462 1,QL9 2.27 55 115 2.09 

Peak Period 1,165 2,493 2.14 158 333 2.11 1,323 2,826 2.14 

Off-Peak 178 356 2.00 119 238 2.00 297 594 2.00 

Total 1,343 2,8L9 2.12 277 571 2.06 1,620 3,420 2.11 

MOTORCYCLES 

Peak Hour 9 9 1.00 3 3 1.00 

Peak Period 28 28 1.00 7 7 1.00 35 35 1.00 

Off-Peak . . . . . . . . 

Total 28 28 1.00 7 7 1.00 35 35 1.00 

TOTAL VEHICLES 

Peak Hour 520 2,950 5.67 71 398 5.61 

Peak Period 1,329 7,440 5.60 198 953 4.81 1,527 8,393 5.50 

Off-Peak 178 356 2.00 119 238 2.00 297 594 2.00 

Total 1,507 7,796 5.17 317 1,191 3.76 1,824 8,987 4.93 

Data collec!ed at Downtown Terminus. 
HOV Lane operates from 5:00 a.m. to 8:00 p.m inbound. 

All 2+ vehicles are eligible to use the HOV lane. 

AM Peak Hour was 7:15 a.m. - 8:15 a.m. 

PM Peak Hour was 4:45 p.m. - 5:45 p.m. 

Source: Texas Transporiation Institute 
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KATY FREEWAY (IH-10W) DOWNTOWN CONNECTOR- OUTBOUND OPERAT!ONAL SUMMARY 
SEPTEMBER 2006 

A.M. - OUTBOUND 

VEHICLE CLASS Vehicles Persons Average 

Occl.lpancy 

BUSES (40 PERSON) 

Peak Hour 0 0 . 
Peak Period 0 0 
Off-Peak 0 0 . 
Total 0 0 . 

NON-METRO BUSES 

Peak Hour 0 0 . 

Peak Period 0 0 . 
Off-Peak 0 0 . 
Total 0 0 . 

BUSES (60 PERSON) 

Peak Hour 0 0 . 

Peak Period 0 0 . 
Off-Peak 0 0 . 

Total 0 0 . 
VANPOOLS 

Peak Hour 0 0 . 

Peak Period 0 0 . 

Off-Peak 0 0 . 

Total 0 0 . 
CARPOOLS 

Peak Hour 6 '° 1.67 

Peak Period 11 18 1.64 

Off-Peak 0 0 . 

Total 11 cs 1.64 

MOTORCYCLES 

Peak Hour 0 0 . 

Peak Period 1 1 1.00 
Off-Peak . . . 
Total 1 1 1.00 

TOTAL VEHICLES 

Peak Hour 6 10 1.67 
Peak Period 12 19 1.58 
Off-Peak 0 0 
Total 12 19 1.58 

P.M. - OUTBOUND TOTAL 

Vehicles Persons Average Vehicles Persons Average 

Occupancy Occupancy 

3 100 33.33 

7 150 21.43 7 150 21.43 

0 0 . 0 0 . 
I 1'0 £1.43 I 1'0 £1.43 

0 0 . 

0 0 . 0 0 . 
0 0 . 0 0 

0 0 . 0 0 . 

8 490 61.25 

17 865 50.88 17 865 50.88 

0 0 0 0 . 

17 865 50.88 17 865 50.88 

0 0 

1 5 5.00 1 5 5.00 

0 0 0 0 . 

1 5 5.00 1 5 5.00 

245 496 2.02 

526 1,043 1.98 537 1,061 1.98 

90 180 2.00 90 180 2.00 

616 1.223 1.99 627 1,241 1.98 

2 2 1.00 

4 4 1.00 5 5 1.00 
. . . . . 
4 4 1.00 5 5 1.00 

258 1,088 4.22 

555 2,067 3.72 567 2,086 3.68 

90 180 2.00 90 180 2.00 

645 2,247 3.48 657 2,266 3.45 

Data collected at Downtown Terminus. 

HOV lane operates from 5.00 a rn. to 8:00 p.m outbound. 

All 2+ vehicles are eligible to use the HOV lane. 

AM Peak Hour was 7:00 a.m. - 8:00 a.m. 

PM Peak Hour was 4:30 p.m. - 5:30 p.m. 

Source: Texas Tra11spor!atio11 Institute 
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NORTH FREEWAY (IH-45N) HOV LANE OPERATIONAL SUMMARY 
SEPTEMBER 2006 

VEHICLE CLASS 

A.M. - INBOUND P.M. - OUTBOUND TOTAL 
Vehicles Persons Average 

Occupancy 

Vehicles Persons Average 

Occupancy 

Vehicles Persons Average 

Occupancy 
BUSES (40 PERSON) 

Peak Hour 5 80 16.00 3 60 20.00 
Peak Period 11 210 19.09 10 220 22.00 21 430 20.48 

Off-Peak 0 0 . 0 0 . 0 0 
Total 11 210 19.09 10 220 22.00 21 430 20.48 

NON-METRO BUSES 

Peak Hour 9 390 43.33 9 370 41.11 
Peak Period 25 980 39.20 24 970 40.42 49 1950 39.80 
Off-Peak 0 0 0 0 0 0 
Total 25 980 39.20 24 970 40.42 49 1950 39.80 

BUSES (60 PERSON) 

Peak Hour 36 1,6:)5 44.58 33 1,470 44.55 
Peak Period 84 3.750 44.64 75 3,095 41.27 159 6,645 43.05 
Off-Peak 0 0 . 0 0 . 0 0 . 

Total 84 3,750 44.64 75 3.095 41.27 159 6,845 43.05 
VANPOOLS 

Peak Hour 25 137 6.68 55 506 9.20 

Peak Period 64 356 6.03 76 662 8.71 140 1048 7.49 
Off-Peak 0 0 0 0 0 0 
Total 64 336 6.03 76 662 8.71 140 1048 7.49 

CARPOOLS 

Peak Hour 1,601 2,213 2.01 1,346 1,736 2.03 

Peak Period 3,754 7,728 2.06 3,703 7,655 2.07 7,457 15,383 2.06 
Off-Peak 470 940 2.00 751 1,502 2.00 1,221 2,442 2.00 
Total 4,224 8,658 2.05 4.454 9,157 2.06 8,678 17,825 2.05 

MOTORCYCLES 

Peak Hour 35 35 1.00 35 35 1.00 

Peak Period 108 108 1.00 76 76 1.00 184 184 1.00 
Oft-Peak . . . . . . . 
Total 108 108 1.00 76 76 1.00 184 184 1.00 

TOTAL VEHICLES 

Peak Hour 1,711 5,490 3.21 1,481 5,177 3.50 

Peak Period 4,046 13,162 3.25 3,964 12,678 3.20 8,010 25,840 3.23 
Off-Peak 470 940 2.00 751 1502 2.00 1,221 2,442 2.00 
Total 4,516 14,102 3.12 4,715 14,180 3.01 9,231 28,282 3.06 

Data collected at Shepherd. 

HOV Lane operates from 5:00 a.m. to 11 :00 a.rn. inbound and from 2:00 p.m. to 8:00 p.m. outbound. 

All 2+ vehicles are eligible to use the HOV lane. 

AM Peak Hour was 6:30 a.m. - 7:30 a.m. 

PM Peak Hour was 4:15 p.m. - 5:15 p.m. 

Source: Texas Transportation Institute 
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HOV LANE OPERATION - OPENING DATES AND VEHICLE AUTHORIZATION 
FOR NORTH FREEWAY (IH 45N) HOV LANE 

Authorized Vehicles 

Operation Limits Length Time Date Buses Vanpools Carpools Motorcycle 

4 plus 3 plus 2 plus 1 plus 

Contra Flow Operation 5:45 AM - 8:45 AM, C3D to N. Shepherd g 1 08/28/79 X X3:30 PM· 7:00 PM 

Kuykendahl P-N-R Open 5:45 AM - 8:45 AM, C3D to N. Shepherd g 1 01/80 X X3:30 PM - 7:00 PM 

Shepherd P-N-R Open 5:45 AM - 8:45 AM, C3D to N. Shepherd g 1 04/80 X X3:30 PM - 7:00 PM 

Kuykendahl P-N-R 5:45 AM - 8:45 AM, cv C3D to N. Shepherd g 1 1980 X X 
0 1'' Expansion 3:30 PM - 7:00 PM 

5:45 AM - 8:45 AM, Concurrent Flow Lanes \/I/est Rd. to N. Shepherd 3.8 03/31/81 X X3:30 PM - 7:00 PM 

5:45 AM - 8:45 AM, Spring P-N-R Open West Rd. to N. Shepherd 3.8 10/82 X X3:30 PM - 7:00 PM 

Shepherd P-N-R 5:45 AM - 8:45 AM, \II/est Rd. to N. Shepherd 38 1982 X X1'' Expansion 3:30 PM· 7:00 PM 

5:45 AM - 8:45 AM, Seaton Lake P-N-R Open West Rd. to N, Shepherd 3.B 04183 X X3:30 PM· 7:00 PM 

Kuykendahl P-N-R 5:45 AM· 8:45 AM, West Rd. to N. Shepherd 3.B 1983 X X2'J Expansion 3:30 PM· 7:00 PM 

Begin HOV Lane Operation 5:45 AM· 8:45 AM, C3D to N. Shepherd 9.1 11 /23/84 X X3:30 PM· 7:00 PM 

Woodlands P-N-R open 5:45 AM - 8:45 AM, C3D to N. Sl1epherd 9.1 1985 X X3:30 PM - 7:00 PM 

Concurrent Flow Lane Not 5:45 AM - 8.45 AM, 11 /25/88-\Nest Rd, to N. Shepherd 3.8In Operation 3:30 PM - 7:00 PM 12131188 

HOV Lane Extended 5:45 AM· 8:45 AM, C8D to Aldi110-Bender 13.4 04/02/90 X X3:30 PM - 7:00 PM 



HOV LANE OPERATION - OPENING DATES AND VEHICLE AUTHORIZATION 
FOR NORTH FREEWAY (IH 45N) HOV LANE 

Authorized Vehicles 

Operation Limits Length Time Date Buses Vanpools Carpools Motorcycle 

4 plus 3 plus 2 plus 1 plus 

Be,Jill Ci:HfJUUI amJ 
Off-Peak Operation CBD lo Aldine-Bender 13.4 4 AM -1 PM, 

2PM-10PM 06/26/90 X X X X X 

Begin Weekend Operation CBD to Aldine-Bender 13.4 4AM-10PM 06/30/90 X X X X X 

End Weekend Operation 

Woodlands P-N-R Expansion 

Motorcycles Allowed 

Revise Hours of Operation 

CBD to Aldine-Bender 

CBD to Aldine-Bender 

CBD to Aldine-Bender 

CBD to Aldine-Bender 

13.4 

13.4 

13.4 

13.4 

4AM-10PM 

4 AM -1 PM, 
2 PM· 10 PM 

4 AM -1 PM, 
2PM-10PM 

5AM-10AM, 
3PM-8Ptl1 

10/05/91 

1991 

09/08/92 

03/14/94 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

~ "' 

Revise Hours of Operation CBD to Aldine-Bender 13.4 5AM-12PM, 
2PM-9Ptl1 04/04/94 X X X X X X 

Revise Hours of Operatioi1 CBD to Aldine-Bender 13.4 5AM-11AM, 
2PM-8Ptl1 09/30/96 X X X X X X 

Kuykendahl P-N-R 
3rd Expansion CBD to Al dine-Bender 13.4 5AM-11AM, 

2PM-8Pt11 1996 X X X X X X 

HOV lane Exlended CBD to Airiex 16.8 5AM-11AM, 
2PM-8Ptl1 09/22/97 X X X X X X 

5AM-11AM,HOV Lane Exlended CBD to FM 1960 19.3 10/19/98 X X X X X X2PM-8PM 

Smith Street Exit Closed Due to 5 AM -11 AM,CBD to FM 1960 19.3 03/31/04 X X X X X XDowntown Construction 2PM-8PM 
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GULF FREEWAY (IH-45S) HOV LANE OPERATIONAL SUMMARY 
SEPTEMBER 2006 

VEHICLE CLASS 

A.M. - INBOUND P.M. - OUTBOUND TOTAL 

Vehicles Persons Average 

Occupancy 

Vehicles Persons Average 

Occupancy 

Vehicles Persons Average 

Occupancy 

BUSES (40 PERSON) 

Peak Hour 5 100 20.00 4 110 27.50 

Peak Period 13 250 19.23 13 310 23.85 26 560 21.54 

Off-Peak 0 o 0 0 0 o . 
Total 1' 250 19.23 1' 310 23.85 26 560 21.54 

NON-METRO BUSES 

Peak Hour 0 0 0 0 
Peak Period 3 100 33.33 1 40 40.00 4 140 35.00 
Off-Peak 0 0 . 0 0 o 0 
Total 3 100 33.33 1 40 40.00 4 140 35.00 

BUSES (60 PERSON) 

Peak Hour 25 1,110 44.40 23 1,000 43.48 

Peak Period 53 2,355 44.43 52 2,295 44.13 105 4,650 44.29 

Off-Peak 0 0 0 0 0 0 
Total 53 2,355 44.43 52 2,295 44.13 105 4,650 44.29 

VANPOOLS 

Peak Hour 15 117 7.80 10 74 740 
Peak Period 45 354 7.87 29 184 6.34 74 538 7.27 

Off-Peak 0 0 o 0 o 0 . 
Total 45 354 7.87 29 184 6.34 74 538 7.27 

CARPOOLS 

Peak Hour 1,450 2,904 2.00 1,089 2,192 2.01 

Peak Period 2,940 5,927 2.02 2,666 5,483 2.06 5,606 11,410 2.04 

Off-Peak 211 422 2.00 344 688 2.00 555 1,110 2.00 

Total 3,151 6,349 2.01 3,010 6,171 2.05 6,161 12,520 2.03 

MOTORCYCLES 

Peak Hour 29 29 1.00 23 23 1 .00 

Peak Period 59 59 1.00 57 57 1.00 116 116 1.00 

Off-Peak . . . . . . . . 

Total 59 59 1.00 57 57 1.00 116 116 1.00 

TOTAL VEHICLES 

Peak Hour 1,524 4,260 2.80 1,149 3,399 2.96 

Peak Period 3,113 9,045 2.91 2,818 8,369 2.97 5,931 17,414 2.94 
Off-Peak 211 422 2.00 344 688 2.00 555 1,110 2.00 
Total 3,324 9,467 2.85 3,162 9,057 2.86 6,486 18,524 2.86 

Data collected South ol the Eastwood Transit Center. 

HOV Lane operates from 5:00 a.m. to 11:00 a.n. inbound and from 2:00 p.m. to s:oo p.m. outbound. 

All 2+ vehicles are eligible to use the HOV lane. 

AM Peak Hour was 7:15 a.m. - 8:15 a.m. 

PM Peak Hour was 4:45 p.m. - 5:45 p.m. 
Source: Texas Transportation Institute 
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Operation 

Temporary Edgebrook 
P-N·R Open 

Temporary Bay Area 
P-N-R Open 

Edgebrook P-N-R Open 

Bay Area P-N-R Open 

Begin HOV Lane Operation 

Eastwood Transit Center Open 

Begin Weekend Operation 

End Weekend Operation 

Motorcycles Allowed 

Revise Hours of Operation 

HOV Lane Extended to 
Almeda-Genoa 

Revise Hours ol Operation 

Monroe P-N-R Open 

Fuqua P-N-R Open 

Edgebrook P-N-R Closed 

HOV LANE OPERATION - OPENING DATES AND VEHICLE AUTHORIZATION 
FOR GULF FREEWAY (IH 45S) HOV LANE 

Authorizej Vehicles 

Limits Length Time Date Buses Van pools Carpools Motorcycle 

4 plus 3 plus 2 plus 1 plus 

0.0 03n7 

0.0 03/80 

0.0 03/81 

0.0 04/84 

CBD to Broadway 6.5 4AM-1 PM, 05/16/88 X X X X X2PM-10PM 

CBD to Broadway 6.5 4AM-1 PM, 05/88 X X X X X2PM-10PM 

CBD to Broadway 6.5 4AM - 10 PM 10/01/89 X X X X X 

CBD to Broadway 6.5 4AM-10PM 10/05/91 

CBD lu Bruc1.Uw1:ty 6.5 4AM-1 PM. 09/08/92 X X X X X X2PM-10PM 

CBD to Broadway 6.5 5AM-10AM, 03/14/94 X X X X X X3 PM· 8 PM 

CBD to Almeda-Genoa 11.6 5AM-10AM, 
03/14/94 X X X X X X3PM-8PM 

CBD to Almeda-Genoa 11.6 SAM-12 PM, 04/04/94 X X X X X X2PM-9PM 

CBD to Almeda-Genoa 11.6 5AM-12PM, 01/95 X X X X X X2PM-9PM 

CBD to Almeda-Genoa 11.6 SAM-12 PM, 06/96 X X X X X X2PM-9PM 

CBD to Almeda-Genoa 11.6 5AM-12PM, 07/96 X X X X X X2PM-9PM 



HOV LANE OPERATION - OPENING DATES AND VEHICLE AUTHORIZATION 
FOR GULF FREEWAY (IH 45S) HOV LANE 

Authorized Vehicles 

Operation Limits length Time Date Buses Vanpools Carpools Motorcycle 

4 plus 3 plus 2 plus 1 plus 

5AM • 11 AM,Revise Homs of Ope1atio11 CBD tu Alrm,i..la·Germa 11.6 09/30(96 X X X X X X2 PM - 8 PM 

HOV Lane Extended to 5AM -11 AM, CBD to Choate 15,0 04/14/97 X X X X X X Choate Road 2 PM - 8 PM 

5 AM-11 AM, Fuqua P-N-P Open CBD to Choate 15.0 04/97 X X X X X X 2 PM - 8 PM 

Resume Weekend Operations CBD to Cl1oate 15.0 3 PM - 9 PM 05/24197 X X X X X X 

End Weekend Operation CBD to Choate 15.0 3 PM· 9 PM 09/01/97 

5 AM - 11 AM, Bay Area P-N-P Open CBD to Choate 15.0 04/98 X X X X X X 2 PM· 8 PM 

5 AM - 11 AM,Bay Area P-N-P Expansion CBD to Choate 15.0 01/99 X X X X X X2 PM - 8 PM 

!:J 
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NORTHWEST FREEWAY (US-290) HOV LANE OPERATIONAL SUMMARY 
SEPTEMBER 2006 

A.M. - INBOUND P.M. - OUTBOUND TOTAL 
VEHICLE CLASS Vehicles Persons Average Vehicles Persons Average Vehicles Persons 

Occupancy Occupancy 

BUSES (40 PERSON) 

Peak Hour 0 0 0 0 -

Peak Period 0 0 . 0 0 . 0 
Off-Peak 0 0 0 0 0 
lotal 0 0 . 0 0 0 

NON-METRO BUSES 

Peak Hour 0 0 0 0 . 
Peak Period 0 0 . 5 60 12.00 5 
Off-Peak 0 0 . 0 0 . 0 
Total 0 0 . 5 60 12.00 5 

BUSES (60 PERSON) 

Peak Hour 24 1,305 54.38 28 1,420 50.71 
Peak Period 59 2,970 50.34 63 3,050 48.41 122 
OH-Peak 0 0 0 0 0 
Total 59 2,970 50.34 63 3,050 48.41 122 

VANPOOLS 

Peak Hour 13 80 6.15 11 52 4.73 

Peak Period 50 295 5.90 51 306 6.00 101 
Off-Peak 0 0 0 0 . 0 
Total 50 295 5.90 51 306 6.00 101 

CARPOOLS 

Peak Hour 1,347 1,821 2.09 1,278 2,608 2.04 
Peak Period 3,457 7,048 2.04 3,357 6,789 2.02 6,814 

Off-Peak 426 852 2.00 470 940 2.00 896 
Total 3,883 7,000 2.03 3,827 7,729 2.02 7,710 

MOTORCYCLES 

Peak Hour 50 50 1.00 50 50 1.00 

Peak Period 131 131 1.00 143 143 1.00 274 
Ofl-Peak . . . 

Total 131 131 1.00 143 143 1.00 274 
TOTAL VEHICLES 

Peak Hour 1,434 4,256 2.97 1,367 4,130 3.02 

Peak Penod 3,697 10,444 2.82 3,619 10,348 2.86 7,316 

Off-PeQk 428 852 2.00 470 940 2.00 896 
Total 4,123 11,296 2.74 4,089 11,288 2.76 8,212 

0 
0 

0 

60 
0 

60 

6,020 

0 

6,020 

601 
0 

601 

13,837 

1,792 

15,629 

274 
. 

274 

20,792 

1,792 

22,584 

Average 

Occupancy 

. 

. 

12.00 

12.00 

49.34 

49.34 

5.95 

5.95 

2.03 

2.00 

2.03 

1.00 
. 

1.00 

2.84 

2.00 

2.75 

Data collected ai Dacoma. 

HOV Lane operates from 5:00 a.m. to 11 :00 a.m. inbound and from 2:00 p.m. to 8:00 p.m. outbound. 

All 2+ vehicles are eligible lo use the HOV lane except from 6:45 a.rn. to 8:00 a.rn. when a 3+ requirement is in effect. 

AM Peak Hour was 6:45 a.rn. - 7:45 a.rn. 

PM Peak Hour was 5:15 p.m. - 6:15 p.rn. 

Source: Texas Transpor1ation Institute 

31 



w 
,✓ 

Operation 

Northwest Station P-N-R Open 

Begin HOV Lane Operation 

W Litlle York P-N-R Open 

Pinemont P-N-R Open 

HOV Lane Extended to 
FM 1960 

Northwest Transit Center/ 
P-N-R Open 

Begin Weekend Operation 

Nortl1west Station P-N-R 
1" Expansion 

End Weekend Operation 

Motorcycles Allowed 

Nortl1west P-N-R 
2nd Expansion 

Revise Hours of Operation 

Revise Hours of Operation 

Revise Hours of Operation 

HOV LANE OPERATION - OPENING DATES AND VEHICLE AUTHORIZATION 
FOR NORTHWEST FREEWAY (US 290) HOV LANE 

Authorized Vehicles 

Limits Length Time Date Buses Van pools Carpools Motorcycle 

4 plus 3 plus 2 plus 1 plus 

0.0 04/84 

tforthwest Transit CTR 9.5 4AM-1 Pv1, 08/29/88 X X X X Xto Litlle York 2PM-10PM 

tJorthwest Transit CTR 9.5 4AM-1Pv1, 08/88 X X X X Xto Little York 2PM-10PM 

tJorthwest Transit CTR 9.5 4AM-1 Pv1, 03/89 X X X X Xto Litlle York 2PM-10PM 

tJorthwest Transit CTR 13.4 4 AM-1 P\1, 02/09/90 X X X X XtoFM1960 2PM-10PM 

tJorthwest Transit CTR 13.4 4 AM -1 P\1, 04/01/90 X X X X Xto FM 1960 2PM-10PM 

tJorthwest Transit CTR 13.4 4AM-10PM 10/06/90to FM 1960 X X X X X 

tJorthwest Transit CTR 13.4 4AM-1PV1, 
1990 X X X X X110 FM 1960 2PM-10PM 

ItJorthwest Transit CTR 
.. 

13.4 4AM-10PM 10/05/91to FM 1960 

tJorthwest Transit CTR 13.4 4AM-1P\1, 
09/08/92 X X X X X Xto FM 1960 2PM-10PM 

tJorthwest Transit CTR 
13.4 4AM-1P\1, 

1993 X X X X X X110 FM 1960 2PM-10PM 

I:~orthwest Transit CTR 13.4 5AM-10fl.M, 
03114/94 X X X X X X 

1to FM 1960 3PM-8PM 

INorthwest Transit CTR 
13.4 

5 AM -12 PM, 
04/04/94 X X X X X Xto FM 1960 2PM-9PM 

ItJorthwest Transit CTR 
13.4 

5 AM -11 fl.M, 
09/30/96 X X X X X X 

1toFM1960 2PM-8PM 
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HOV LANE OPERATION - OPENING DATES AND VEHICLE AUTHORIZATION 
FOR NORTHWEST FREEWAY (US 290) HOV LANE 

Authorized Vehicles 

Operation Limits Length Time Date Buses Vanpools Carpools Motorcycle 

4 plus 3 plus 2 plus 1 plus 

Inner Katy Connsctor Open Northwest Transit CTR 
1o / from Katy Free'11'ay 

AM-0.6 
PM-0.7 

5AM-11 AM, 
2 PM - 8 FM 07/28/97 X X X X X X 

Restrict Carpools 
(3+ in AM Peak Hour} 

l~orthwest Transit CTR 
to FM 1960 13.4 6:45 AM - 8:00 AM 07/06/99 X X X X X 

Begin Ou1ckRide Program Northwest Transit CTR 
to FM 1960 13.4 6:45 AM - 8:00 AM 11/09/00 X X X X X X 

Nortl1west Station P-N-R 
3'd Expansion 

Nortl1west Transit CTR 
to FM 1960 13.4 5 AM· 11 AM, 

2 PM - 8 FM 2001 X X X X X X 

WB Inner Katy Co11nector Closed 
Due to Freev,ay Reconstruction 

l~orthwest Transit CTR 
from Katy Freeway PM-0.7 5AM-11AM, 

2 PM· 8 PM 10/11/2003 
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SOUTHWEST FREEWAY (US-59S) HOV LANE OPERATIONAL SUMMARY 
SEPTEMBER 2006 

A.M. - INBOUND P.M. - OUTBOUND TOTAL 

VEHICLE CLASS Vehicles Persons Average Vehicles Persons Average Vehicles Persons 

Occupancy Occupancy 

BUSES (40 PERSON) 

Peak Hour 3 110 36.67 2 50 25.00 
Peak Period 15 420 28.00 12 240 20.00 

Off-Peak 0 0 0 0 -
lotal 15 420 28.00 12 240 20.00 

NON-METRO BUSES 

P€ak Hour 5 170 34.00 5 170 34.00 
Peak Period 12 410 34.17 10 350 35.00 
Off-Peak 0 0 - 0 0 
Total 12 410 34.17 10 350 35.00 

BUSES (60 PERSON) 

Peak Hour 36 2,185 60.69 41 2,325 56.71 
Peak Period 86 4,895 56.92 97 5,145 53.04 
Off-Peak 0 0 0 0 -

Total 86 4,895 56.92 97 5,145 53.04 
VANPOOLS 

Peak Hour 6 27 4.50 21 183 8.71 

Peak Period 38 2f37 7.03 61 503 8.25 
Off-Peak 0 0 - 0 0 -
Total 38 2f37 7.03 61 503 8.25 

CARPOOLS 

Peak Hour 1,615 3,390 2.10 1.329 2,823 2.12 

Peak Period 3.545 7.403 2.09 3,199 6,850 2.14 

Otf"Peak 321 642 2.00 635 1,270 2.00 

Total 3.866 8,045 2.08 3,834 8,120 2.12 

MOTORCYCLES 

Peak Hour 20 20 1.00 30 30 1.00 

Peak Period 70 70 1.00 78 78 1.00 

Off-Peak - - -
Total 70 70 1.00 78 78 1.00 

TOTAL VEHICLES 

Peak Hour 1,685 5,9:)2 3.50 1,428 5,581 3.91 

Peak Penod 3,766 13,455 3.58 3,457 13,166 3.81 

Otf-PeQk 321 642 2.00 635 1,270 2.00 
Total 4,087 14,1,J7 3.45 4,092 14,436 3.53 

27 660 
0 0 

27 660 

22 760 
0 0 

22 760 

183 10,040 

0 0 

183 10,040 

99 770 
0 0 

99 770 

6,744 14,253 

956 1,912 

7.700 16,165 

148 148 
- -

148 148 

7,223 26,631 

956 1,912 

8,179 28,543 

Average 

Occupancy 

24.44 

24.44 

34.55 

34.55 

54.86 

54 86 

7.78 

7.78 

2.11 

2.00 

2.10 

1.00 

-
1.00 

3.69 

2.00 

3.49 

Data collected North of the Hillcroft Transit Center. 

HOV Lane operates from 5:00 a.m. to 11:00 a.m. inbound and from 2:00 p.m. to 8:00 p.m. outbound. 

All 2+ vehicles are eligible to use the HOV lane. 

AM Peak Hour was 7:15 a.m. - 8:15 a.m. 

PM Peak Hour was 5:00 p.m. - 6:00 p.m. 

Source: Texas Transportation Institute 
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Operation 

Temporary West Loop 
P-N-n Open 

Temporary Westwood 
P-N-R Open 

Alief P-N-R Open 

Westwood P-N-R Open 

Missouri City P-N-R Open 

West Loop P-N-R Open 

Mission Bend P-N-R Open 

Begin HOV Lane Operation 

W Bellfort P-N-R Open 

Hillcrott Transit Center/ P-N-R 
Open 

Revise HOV Lane Operations 

Revise HOV Lane Operations 

Revise HOV Lane Operations 

Gessner P-N-R Open 

HOV Lane Extended to 
Permanent Slip Ramps 

Greenway Plaza Ramp Open 

HOV LANE OPERATION - OPENING DATES AND VEHICLE AUTHORIZATION 
FOR SOUTHWEST FREEWAY (US 59S) HOV LANE 

Authorized Vehicles 

Limits Length Time Date Buses Van pools Carpools Motorcycle 

4 plus 3 plus 2 plus 1 plus 

0.0 06177 

0.0 05/78 

0.0 04/81 

0.0 07/81 

0.0 11/81 

0.0 05/83 

0.0 02/92 

Shepherd to Belllort 11.1 4 AM -1 PM, 01/11/93 X X X X X X2 PM-10PM 

Shepherd to Bellfort 11.1 4 AM -1 PM, 01/93 X X X X X X2 PM-10PM 

Shophord to Belllort 11.1 4 AM -1 PM, 
05/9:J X X X X X X2PM-10PM 

Shepherd to Bellfort 11.1 5AM-10AM, 03/14/94 X X X X X X3 PM - 8 PM 

Shepherd to Bellfort 11.1 5 AM-12 PM, 04/04/94 X X X X X X2 PM - 9 PM 

Shepherd to 8ellfort 111 5AM-11AM, 
09/30/96 X X X X X X2 PM· 8 PM 

Shepherd to Bellfort 11 1 5AM-11AM, 1996 X X X X X X2 PM - 8 PM 

Shepherd to Co. Line 11.5 5AM-11AM, 11/04/96 X X X X X2 PM· 8 PM X 

Shepherd to Co. Line 11.5 5 AM - 11 AM, 05130/00 X X X X X X2 PM· 8 PM 



w 
'D 

Operation 

Westpark Ramp Closed due to 
Construction 

W. Bollfort P N R Expnnsion 

Alief-Boone P-N-R Closed 

Westchase P-N-R Open 

HOV Lane Extended 

HOV LANE OPERATION - OPENING DATES AND VEHICLE AUTHORIZATION 
FOR SOUTHWEST FREEWAY (US 59S) HOV LANE 

Authorized Vehicles 

Limits Length Time Date Buses Vanpools Carpools 

4 plus ! 3 plus 

Shepherd to Co. Line 11.5 5AM-11AM, 01/02 X X X X2 PM - 8 PM 

Shepherd to Co. Line 11.5 5 AM -11 AM, 01/03 X X X X2 PM - 8 PM 

Shepherd to Co. Line 11.5 5AM-11AM, 01/22/05 X X X X2 PM - 8 PM 

Shepherd to Co. Line 11.5 5AM-11AM, 06/04 X X X X2 PM - 8 PM 

Louisiana to Co. Line 14.3 5AM-11AM, 05/22/06 X X X X2 PM - 8 PM 

Motorcycle 

2 plus 1 plus 

X X 

X X 

X X 

X X 

X X 
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EASTEX FREEWAY (US-59N) HOV LANE OPERATIONAL SUMMARY 
SEPTEMBER 2006 

A.M. - INBOUND P .M. - OUTBOUND 

VEHICLE CLASS Vehicles Persons Average Vehicles Persons Average 

Occupancy Occupancy 

BUSES (40 PERSON) 

Peak Hour 0 0 - 0 0 -
Peak Period 0 0 - 0 0 -
Off-Peak 0 0 - 0 0 -
Total 0 0 - 0 0 -

NON-METRO BUSES 
Peak Hour 0 0 - 0 0 -
Peak Period 0 0 - 0 0 -

Off-Peak 0 0 - 0 0 -

Total 0 0 - 0 0 -

BUSES (60 PERSON) 

Peak Hour 15 840 56.00 20 1,050 52.50 

Peak Period 37 2,025 54.73 44 2,310 52.50 

Off-Peak 0 0 - 0 0 -
Total 37 2,025 54.73 44 2,310 52.50 

VANPOOLS 
Peak Hour 5 36 7.20 18 92 5.11 

Peak Period 38 264 6.95 40 223 5.58 

Off-Peak 0 0 - 0 0 -
Total 38 264 6.95 40 223 5.58 

CARPOOLS 

Peak Hour 718 1,478 2.06 581 1,235 2.13 

Peak Period 1,392 2,867 2.06 1,288 2,733 2.12 

Off-Peak 101 202 2.00 119 238 2.00 

Total 1,493 3,069 2.06 1,407 2,971 2.11 

MOTORCYCLES 

Peak Hour 36 36 1.00 29 29 1.00 

Peak Period 98 98 1.00 77 77 1.00 

Off-Peak - - - - -

Total 98 98 1.00 77 77 1.00 

TOTAL VEHICLES 

Peak Hour 775 2,510 3.24 648 2,406 3.71 

Peak Period 1,565 5,254 3.36 1,449 5,343 3.69 

Off-Peak 101 202 2.00 119 238 2.00 

Total 1,666 5,456 3,27 1,568 5,581 3.56 

Vehicles 

0 
0 
0 

0 
0 
0 

81 
0 

81 

78 
0 

78 

2,680 
220 

2,900 

175 
-

175 

3,014 

220 
3,234 

TOTAL 

Persons Average 

Occupancy 

0 -
0 -
0 -

0 -
0 
0 -

4,335 53.52 

0 -
4,335 53.52 

487 6.24 

0 -
487 6.24 

5,600 2.09 

440 2.00 

6,040 2.08 

175 1.00 
- -

175 1.00 

10,597 3.52 

440 2.00 
11,037 3.41 

Data collected South of the Tidwell Transit Center. 
HOV Lane operates from 5:00 a.m. to 11 :00 a.m. inbound and from 2:00 p.m. to 8:00 p.m, outbound. 

All 2+ vehicles are eligible to use lhe HOV lane. 

AM Peak Hour =s 7:15 a.m. - 8:15 a.m. 
PM Peak Hour was 5:00 p.m. - 6:00 p.m. 
Source: Texas Transpor1ation Institute 
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HOV LANE OPERATION - OPENING DATES AND VEHICLE AUTHORIZATION 
FOR EASTEX FREEWAY (US 59N) HOV LANE 

Authorized Vehicles 

Operation Limits Length Time Date Buses Vanpools Carpools Motorcycle 

4 plus 3 plus 2 plus 1 plus 

Temporary Kingwood 0.0 11n9P-N-R Open 

Kingwood P-N-R Open 0.0 01/81 

Eastex P-N-R Open 0.0 07/83 

Tidwell Transit Center/ P-N-R 0.0 12/90
Open 

5AM -11 AM,Begin HOV Lane Operation Bennington to Will Clayton 11.9 03/15/99 X X X X X X2PM-8PM 

SAM-11 AM,HOV Lane Extended Quitman to Will Clayton 14.8 02/01/00 X X X X X X2PM-8PM 

5AM-11AM,Townsen P-N-R Open Qui:man to Will Clayton 14.8 2001 X X X X X X
2 PM - 8 PM 

CBD to South of Kingwood 5AM-11AM,HOV Lane Extended 19.9 1/19/04 X X X X X X 
Drive 2PM-8PM 
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KATY FREEWAY 

OPERATING SPEED DATA NOT AVAILABLE 

FOR SEPTEMBER 2006 

DUE TO CONSTRUCTION ACTIVITIES 
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KATY FREEWAY 

MAINLANE AV! SPEED DATA NOT A VAILABIE 

FOR SEPTEMBER 2006 

DUE TO CONSTRUCTION ACTIVITIES 
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KATY FREEWAY 

HOV A VI SPEED DATA NOT AVAILABLE 

FOR SEPTEMBER 2006 

DUE TO CONSTRUCTION ACTIVITIES 
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IH 45N North Freeway HOV Lane •• Summary of AVI Speeds for AM and PM Peak Periods 

Decembor 2004 March 2005 Juno 2005 Sentember 2005 
AVI Segment Dis lance AM Peak PM Peak AM Poak PM Peak AM Peak PM Peak AM Peak PM Peak 

T-TIme AvaSnd T-Time AvoSod T-Time 'Av □ Scd T-Time Ava Sod T-Tirne AvoSnd T-T11'1e AvoSod T-Ti~,e Av~S 0 d T-Tirno AvhShd 

INBOUND 

FM 1960 lo Aldino Bondor 
Aldine Bender to Shepherd 

7.00 
3.60 

6.10 
3.71 

68.9 
53' 

rua 
ala 

ala 
ala 

6.13 
3.68 

68.5 
58.7 

rua 
rua 

ala 
rua 

6.23 
3.61 

67.4 
59.8 

rua 
o/a 

ala 
ala 

6.25 
S,/ 

67.2 
40.2 

ala 1 rua 
ala 
ala 

Shepherd to Crosst,mbo/S 4.60 5.79 47,7 ala ala 5.32 51.9 rua ala 5.13 53.8 rua nla 6.65 41.5 nlal ala 
Crosstimbers lo 1-10 3.35 3.66 54,9 Ola ala 3.61 55.7 ea ala 3.661 54.9 ea Ola 3.91 51.4 ala ala 

OUTBOUND 

1-10 lo Crossti,-,bors 3.35 Ola ala 3.88 51.8 ala <a '3.70 1 so ala ea 3.81 52.8 ala rua 368 54.9 
Crossl,mbors to Shophord 
Shepherd lo Aldine Bender 
Aldine Bender lo FM 1960 

4.60 
3.60 
I 00 

ala 
1nla 

n/a! 

' 

ala 
Ola 
ala 

5.53 
3.57 
6 56 

I 

49,9 
60,5 
64,0 

nla 
1ala 
1nla
! 

ala 
ala 
ala 

5.051 
3.44, 
6.32 1 

' 

54 7 
62.8 
66,5 

n/a; 
nlai 
nlaj 

rua 
ala 
ala 

5.51 
3.65 
6.401 

I 

50.1 
59.2 
65.6 

ala 
ala 
Ola 

ala 
rua 
rua 

0" 
3.40 
6.59 

w a 
63 5 
63,7 

Inbound [Southbound] Average 
Outbound /Nor1/Jbo1md] Avernge 

19.26 ,,, ,,, '" wa 
19.54 

n/a 
57.0 

18.74 
n!a 

59.4 
ala 

ala 
18.51 

we 
80.1 

18.63 
wa 

59.7 
,Ca 

ale 
19.37 

nla 
57.5 

22 18 
nla 

50.2 
a/a 

nlo 
19.08 

,,, 
583 

u, 
w 

AVI Segment Distance 

INBOUND 

FM 1960 to AldIne Bender 7,00 
AldIne Bender lo Shepherd 3.60 
Shepherd lo Crosst,mbors 4.60 
Crosstimbersto 1-10 3.35 

OUTBOUND 

1-10 to Crosslimbers 3 35 
Crosslimbers lo Shepherd 4.60 
Shophord to Ald1no Bondor 3.60 
Aldine Bender to FM 1960 I 00 

Inbound /Southbound) Average 
Ou/bound [Northbound] Avomgo 

Doccmber 2005 
AM Peak PM Peak 

T-Time AvoSnd T-TiPle Ava Sod 

' 

I 
6.27 ' 67.0 n/a• ala 
4.21 51.3 rua ala 
5.97 46.2 ea ala 
3.66 52.1 rua n/a 

ala ala 4.34 46.3 
ala ala 6.16 44.8 

Ola 3.55 60,8 
~;:1 ala 6 86 61.0 

: 
20.31 54.8 nla n/a 

ala n!a 20.93 53.2 

March 2006 
AM Poak PM Peak 

T-Time AvoSod T·Timo Ava Sod 

I 
6.25 67.2 ala rua 
4.12 52.4 ala rua 
000 47.6 o/a rue 
3.64 55.2 ala ala 

Ola rua 3.79 53,0 
nla, ala 5.54 49 8 
ala ala 3.43 S3 0 
nla' ala 6.47 64,9 

' 
19 81 58.2 ala Ma 

11/a ala 19.23 57.9 

Juno 2006 
AM Peak PM Peak 

T-T,me AvoSod T-T,me AvoSnd 

6.29 66 8 ala ala 
3.52 61.4 nla] ala 
5.29 52.2 ala ala 
3.33 52.5 ala Ola 

ala rua 3 61 54.8 
nla' rua 5.65 48.8 
nla: rua 3.43 63.0 
ala ala 6.61 63.5 

' 
' 

18.93 58.8 nla we 
Ma n/a 19 36 51.5 

Sentember 2006 
AM Peak PM Peak 

T-T,me Av~S~d T-Time Av~S~d 

6.77 62.0 rlla Ola 
6.95 31.1 o/a,1 ala 
7.19 36.4 nla' ala 
wa ala nla! ala 

I 
ala rua nla ala 
ala ala 6 01 40 9 

1nta ala 3.58 60.3 
nla 1 Ola G.46 65,0 

I 

ala ,va Ma a/a 
ala 11/a wa ''" 

Noles 
1 
2 
3 
4 
5 
6 

Source of data is TxDOT AVI based Real-Time lraffo map maintained by TTI. 
AM Peak: 6·30 an1. 8:30 am 
PM Peak: 4:30 pm• 6:30 pm 
Avorago ofwookdays only for Dec,,mber 1-17, 2004 
No data included for Septembor 21-27, 2005 due to Hurricane Rita 
Average of weekdays only for Dece,,-,ber 1-18, 2005 
No data for 1-10 to Crosstimbers for September 2006 
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US 2SO Nortt.wnt Freeway Malnlanes -- S<1mmary of AVI Speeds for AM and PM Peak Periods 

December 2004 March 2005 June 2005 Seotember 2005 
AVI Segment Dis!anco AM Peak PM Peak AM Peak PM Poak AM Peak PM Peak AM Poak PM Peak 

T-Time A;0 S~d T-Timo A';nSnd T-Tlme Av0 S-d T-Time, AvaS-d T-Timo Avost}{j T-T1me AvaScd T-Time Av Sod T-T1me 'AvoSod 
I 

INBOUND 

FM 1960 to Sam Houston 5.10 10.06 31).4 4.54 67.4 10.63 '" 4 39! 69,7 10.12 30.2 4.45' ss s 12.23 25.0 4.48 en 
Sa,,, Houston lo Fairbanks-N Houston 1.55 3.65 25.5 '" 48.2 4.78 19.5 1.90; ,es "' 16.8 2.11 44,1 5.76 16.1 1.83 50,8 
Falrbanks-N. Houston lo P1ner1onl 2.90 3.84 45,,3 3.23 53.9 4.22 41.2 3.27 53.2 4,76 36.6 3,60 48,3 6.33 27.5 3.43 60,7 
Pinamonl to W. 34th 
W.34\htoDacoma '"1.10 

3.08 

"' 
47.7 

'" 
3.04 
2.20 

48.4 
30,0 

4.08 
3.20 

SOC 
20.6 "" '" 

43.2 
25.9 

4 39! 1 
4:03 

30.1 
16.4 

cos 
2.52 '" w' 

cos,es 24.4 
17 ,0 

3.55, 
2.701 '"24.4 

OUTBOUND i 
I 

D~coma lo W 34th 
W. 34th to Pinamont 

1.10 
2,45 

1.00 

'" 
66,0 

"" 
1.88 
8.19 

35,1 
17.9 

0 99! 
2.17 1 

cc' 
67.7 

2.34 
8.37 

28.2 
Ho 

1.02 
2.22 ""M.2 

2.16 
9.49 

30.6 
i5.5 

1.31 
''6 

50.4 
es o 

'SC 
8.24 

-36.7 
17.8 

Pic1enont to Fairbanks-N. Houston 2.90 3.53 49.3 "" 20.4 2.69! 64.7 8.11 21,5 2.68 64,9 9.26 18.8 2.88 60.4 8.57 20.3 
Fai1ba11ks-N. Houston lo Sa,,, Houston 1.55 1.59 53.5 3.89 "' 1.40: 66.4 3.71 25.1 1.39 """ 3.93, 23,7 1.54 60.4 4.62 20.1 
Sarn Houston lo FM 1960 4.25 3.70 63.9 7.97 32.0 3.69• 69.1 8.47 30.1 3.69 69.1 8,68 '" 3.69 69.1 9.92 25.7 

i 

Inbound /EasfbovMJ llwrage 22 84 34.4 14,94 52.6 26.91 29.2 15 51 29.34 26.B 16.33 48.1 34,23 230 15,99 49.2 
Ou/Oou11d [WestboL1nd} Avomgo 12. 11 61).7 30.48 24.1 10.94 67.2 31.00 '"23.7 11.0() 33.52 21.9 11.68 02.9 33.15"' '" 

u, 
00 

AVI Segment 

INBOUND 

FM 1960 lo Sam Houston 
Sar, Houston to Fairbanks-N Houston 
Fairbanks-N. Houston lo Pinomonl 
Pine,,-.onl to W. 34111 
W 34lh lo Dacoma 

OUTBOUND 

Dacoe1a lo W. 34th 
W. 34111 lo P1ne1,iont 
Pi~1enont to Fairban~s·N Houston 
Fai,banks-N Houslon lo Sam Houslon 
Sam Houston to FM 1960 

June 2006 Se tembor 2006Decamba, 2005 March 2006 
AM Peak PM PeakPM Peak AM Peak PM PoakDistance AM Peak PM Peak AM Poak 

5.1 0 
1.55 
2.90 
2.45 
1.10 

1.10 
2.45 
2.90 
1.55 
4.25 

T-Timo 

10.30 
5.40 
4.99 
4.40 
3.24 

I 
1.01! 
2.26: 
2.68 
1.39 
3.65 

Av S d 

29.7 
17.2 

33,4 
20.'1 
"' 

'"65.0 
64.2 
66.9 
69.9 

T-Tiroe A,• SndI 

4,79 63.9 
2.05 45.4 
3.53 49.3 
4.25 
4.04i ''"16.3 

' 
'I 

3 31' 
9.34' 15.7 '" 
"' 22.1 
4.12 22.6 
9.01 28.3 

T-T1me 

'so 
4,76 
4.17 
3.73 
2.74 

1.09 
2.57 
3 6' 
1.70 
4.17 

A;nSnd 

31.0 

'" 41.7 
39,4 

'" 
60,6 
57.2 
17.8 

'"61.2 

T·Timo 

I 
4.40i1.94 
3.06 
2.791 
1,95: 

2.42 
7.97 
7.97 
4.36 
9.77 

Avn$nd 

69,5 
47,9 
56,9 
52.7 
33.8 

27.3 

"' 21,8 

'"26.1 

T-T1r1e Avn$ndT-Tlr>e AV'"S d 

I 

34.1 
4.40 
8.97 "" ""2,13' 

3.66 
21.1 '"47,5:.~~i 38.2 
29.5 3.48 

3.50 18.3 2.63 "' '" 
U2 2.43 27.2.. ' 57,62.55 7.97 18.4 
2,66 60A 7.88 22,1 
1.41 66.0 4.18] 22,2 
3.701 68.9 t0.25j 24.9 

T-Ti"1e 

11.54 
5.20 

~:~~i 

"' 
1.07 
2.49 
2.65 
1.45 
3.71 

A,0 s ,d 

26.5 
17.9 
33.5 
26.9 
17.2 

61.7 
59.0 
01.1 
64.1 
68,7 

T-Tir-1e 

4.45 
1.81 
2.92, 
3,061 
2.55; 

3.49 
9.84 
9.62 
5.23 

11.03 ~ 

Avc.Snd 

sos 
51.4 

48,0 
25.9 
"" 

1'1.9 
16,1 
17 ,8 
23,1 

"" 

Inbound /E~s/1,ound} Avomgo 28.33 27.7 1866 42.1 2526 31.1 14.14 55,6 26.50 1636 48.0 31.25 25.2 14.79 
Out/Jound {Was/bound/ Average 10.99 66.9 33,67 21.8 13.17 55 8 32.49 22.6 11.66 '"63,0 32, 71 22.5 11.57 63.5 39.21 rn, 

Notes 
1 Source of data 1s TxDOT AVI based Real-Time traffic riap mainlained by TTI 
2 AM Peal(· 6:30 am - 8"30 am 
3 PM Peak: 4:30 ~m - 6:30 pr~ 
4 A,erage of weekdays only for Decee1bor 1-17, 2004 
5 No data included for Septei,1ber 21-27, 2005 due to Hurricane Rila. 
6 Average or weekdays only for Dece"1ber 1-16, 2005 
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US 59S SOUTHWEST FREEWAY AND HOV LANE OPERATING SPEEDS (September 2006) 
(HOV Limits Bissonnet to 1-610; FWY Limits Bissonnet to 1-610) 



US 59S Southwest Freeway Malnlanes -- Summary of AVI Speeds for AM and PM Poak Por!ods 

September 2005December 2004 March 2005 June 2005 
PM PeakAVI Segment Distance AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak AM Peak 

T-Time , AvnSnd T-Tirne . AvnSnd AvnSnd AvnSod AvoSod T-Time , AvaSod T-Time I AvoSod T-T me 'AvoSodT-Time T-Time T-Time 

INBOUND 

Bissonnet ta Hillcroft 5.10 5.63 
Hillcroft to 1-610 1.60 2.59 
1-610 ta Newcastle 1.35 1.49 

OUTBOUND 

Newcas(leto 1-610 1.35 1.26 
1-610 to Hilcrofl 1.60 1.42 
Hillcroft lo Bissonnel 5.10 4.53 

I 
54.4 
37.1 
54.4 

4.68! 
2.16, 
1.47 

65.4 
44.4 
55.1 

6.48 
2.99 
1.56 

64.3 
67,6 
67.5 

2.67 
2.09 
6.73 

30.3 
45.9 
45.5 

1.27 
1.42 
4.52 

;; 
! 

47.2 4.531 67.5 6,11 50.1 4.53 67.5 7.24! 42.3 4.54 67.4 
32.1 1.74, 55.2 2.481 38.7 1.63 58.9 2.74, 35.0 1.58 60.8 
51.9 1.38' 58.7 1.49 54.4 1.42 57.0 1.58' 51.3 1.31 61.8 

! 
! 
! 
'63.8 1.971 41.1 1.671 48.5 2.22 36.5 1.28 63.3 2.41 33.6 

67.6 1.98] 48.5 1.49 64.4 2.16 44.4 1.48 64.9 1.91 50.3 
67.7 6.031 50.7 4.49. 68.2 6.53 46.9 4.53 67.5 6.28 48.7 

Inbound {Easfbound] Average 9.71 49.7 8 31 58.1 11,03 43.8 7.65 63.1 10.08 47.9 7.58 63.7 11.56 41.8 7.43 65.0 
Ou/bound [Westbound] Average 7.21 67.0 11.49 42.0 7.21 67.0 9.98 48.4 7.65 63.1 10.91 44.3 7.29 66.3 10.60 45.6 

December 2005 March 2006 June 2006 Se tember 2J06 
AVI Segment Distance AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak 

T-Time · Ava Sod T-Time : AvoSod T-Time AvoSod T-Time AvoSod T-Time AvqSpd T-Time 'AvqSpd T-Time AvaSpd T-Time I AvqSpd 

"'- INBOUND 
! I 

Bissonnetto Hillcroft 5.10 5.47 55.9 4.64! 65.9 6.131 49,9 4.661 65.7 6.32 48.4 4.91 62.3 9.46 32.3 4.80,I 63.8 
Hillcroft to 1-610 1.60 1.81 53.0 1.69 56.8 2.05, 46.8 1.52: 63.2 2.12, 45.3 1.60 60.0 2.89 33.2 1.62! 59.3 
1-610 to Newcastle 1.35 1.34 60.4 1.34 60.4 1.45i 55.9 1.30! 62.3 1.46: 55.5 1.33 60.9 1.44 56.3 1.32! 61.4 

OUTBOUND 
I 
I 
' I 

i ' i 
Newcastle lo 1-610 1.35 1.25 64.8 2.65 30.6 1.28 63.3 2.74 29.6 1.2s: 63.3 2.73 29.7 1.27 63.8 2.74i 29.6 
1-610 to Hillcroft 1.60 1.46 65.8 1.97 48.7 1.50 64.0 2.00 48.0 1.541 62.3 2.06 46.6 1.46 65.8 1.931 49.7 
Hillcrof! to Bissonnet 5.10 4.60 66.5 6.89 44.4 4.56 67.1 6.23 49.1 4.691 65.2 5.91 51.8 4.59 66.7 6.72, 45.5 

! 

Inbound {Eastbound] Average 8.62 56.0 7.67 63.0 9.63 50.2 7.48 64.6 9.90 48.8 7.84 61.6 13.79 35.0 7.74 62.4 
Ou!bound [Wes/bound} Average 7.31 66.1 11.51 42.0 7.34 65.8 10.97 44.0 7.51 64.3 10.70 45.1 7.32 66.0 11.39 42.4 

Notes: 
1. Source of data is TxDOT AVI based Real-Time traf!ic map maintained by TTI. 
2. AM Peak: 6:30 am - 8:30 am 
3. PM Peak: 4:30 pm - 6:30 pm 
4. Average of weekdays only for December 1·17, 2004. 
5. No data included for September 21-27, 2005 due lo Hurricane Rita. 
6. Average of weekdays only for December 1·16, 2005. 



US 595 Southwest HOV Lano •• Summary of AVI Speeds for AM and PM Peak Periods 

December 2004 March 2005 June 2005 September 2005
AVI Segment Distance AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak 

T-Time AvaSod T•Time AvaSod T-Time AvaSod T-Time /waSod T•Time AvaSod T-Time AvaSod T •Time ! Ava Sod T-Time : AvaSod 

INBOUND 

B1ssonnet to Hillcroft 5.10 5.10i 6Q_Q 

"' 
oia c/a 5.04 60.7 c/a eta 4.991 61.3 c/a c/a 5.35 57.2 c/a c/a 

H1llcroft to 1-610 1.60 1.78j 53.9 c/a 1.87 51.3 c/a oia 1.73j 55.5 n/a c/a 1.92 50.0 c/a eta 
1-610 to Newcastle 1.35 1.60 50.6 "' c/a 1.56 51.9 c/a eta 51.3 eta c/a c/a c/a ct, ct, 1.581 

OUTBOUND 

Newcastls to 1-610 1.35 c/a c/a c/a c/a c/a c/a c/a n/a nla! c/a c/a c/a c/a c/a c/a 
1-610 lo Hillcro(t 1.60 eta 1.79 53.6 c/a n/a 1.73 55.5 c/a 1.751 54.9 c/a n/a 1.67 57.5

n/:I c/a n/~IHi!lcroft to Bissonnet 5.10 c!e 5.28 58.0 c/a c/a 5.13 59.6 eta eta 5.121 59.8 c/a c/a 5.12 59.8
"' 

lnbotmd {Eastbound] Average 8.48 57.0 cle c/a 8.47 57.0 cl, nla 8.30 58.2 n/a 7.27 55.3 11/a cle 
Ou/bound [Westbound] Average c/a c/a 7.07 56.9 c/a cl, 6.86 58.6 c/a cl, 6.87 58.5"' cle cl, 6.79 59.2 

December 2005 March 2006 June 2006 Sectember 2006 
AVI Segment Distance AM Peak PM Peak AM Peak PM Poak AM Poak PM Peak AM Poak PM Peak 

T-Time AvaSod T-TIme t AvaSod T-TIme AvoSod T-TIme I AvoSod T-T1me AvoSod T-Time AvoSod T-T1me Av□ Sod T-Time AvoSod

' INBOUND i 

! I 
Bissonne\ to Hlllcrort 5.10 4.98 61.4 c/a c/a 5.02: 61.0 ct, c/a 5.04 60.7 c!e c!e 6.12 50.0 c/a c!e 
Hillcroft to 1-610 1.60 1.71 56.1 c!e c!e 1.69 56.8 eta c/a 56.5 1.701 c/a c/a 2.30 41.7 c/a eta 
1-610 to Newcastle 1.35 c/a cla c/a c/a c/a c/a c!e c!e c/, c!e eta c!e c/a c/a c!e c!e 

OUTBOUND 
1 

Nawcastlo to 1·610 1.35 c!e c/a c/a c/a eta c/a cla I
c/a n/a, c/a ct, c!e c!e c/a c/e c/a 

I l-610!0H1llcroft 1.60 n/a cl, 1.68 57.1 c/a ct, 1.75 54.9 n/a c/a 1.731 55.5 n/a n/a 1.76 54.5 
H1llcrofl to BIssonnel 5.10 nla: cl, 5.24 58.4 cla ct, 5.03 60.8 c/a c/a 5.201 58.8 c!e c!e 5.25 58.3 

Inbound [Eastbound] Average 6.69 60, 1 c/a c/a 6.71 59.9 c/a c/a 6.74 59.6 cle ,v, 8.42 47.7 11/a nla 
Outbo(Jnd [Wes/bound} Average cle c!e 6.92 58.1 cle cle 6.78 59.3 c/a n/a 6.93 58.0 c/a c/a 7.01 57.3 

°' '" 

Notes: 
1. Source of data is TxDOT /\VI based Real-Tims tral'ic map maintained by TTI. 
2 AM Poak: 6:30 am - 8:30 am 
3 PM Peak: 4:30 pm - 6:30 pm 
4. Limited data available tor EB HOV 1-610 lo Newcastle in December 2003 
5. No data available for WB HOV Newcastle to 1-61 O. 
6. Avorage of weekdays only for December 1·17. 2004. 
7. No data included for Septembor 21-27, 2005 due to Hurricane Rita. 
8. Average of weekdays only for December 1-16, 2005. 



PARK-AND-RIDE/PARK-AND-POOL LOT UTILIZATION SUMMARY 
HOV LANE CORRIDOR SUMMARY 

SEPTEMBER 2006 
ANNUAL DAILY PERCENT CHANGE FROM 

P-N-R/P-N-P LOT 
NUMBER OF PERCENT OfCORRIDOR LOT 

ANNUAL DAILY 

(Spaces) 

LOT AVERAGE PARKEDCAPACIT PARKED 
VEHICLES AVERAGEVEHICLES/DAY CAPACITY 

KATY FREEWAY (IH-10W) 
Kingsland P-N-R 87.0 1,793 9.02,247 1,954 

65.152 13.5 32Mason Road P-N-P 386 
-15.3131Fry Road P-N-P 374 111 29.7 

-7.721 5.1 23Barker-Cypress P-N-P* 409 
13.894.7 2,022Addicks P-N-R 2,428 2,300 

4,000 11.05,844 4,438 75.9Corridor Totals 
NORTH FREEWAY (IH-45N) 

Woodlands P-N-R 2.1565 57.1 553990 
0.476.5 962Spring P-N-R 1,263 966 

-1.91,627Kuykendahl P-N-R 2,171 1,596 73.5 
-2.5Seton Lake P-N-R 651 50.6 6681,286 

21.7 340 2.4North Shepherd P-N-R 1,603 348 
-0.64,1507,313 4,126 56.4Corridor Totals 

GULF FREEWAY (IH-45S) 

Bay Area P·N·R 12.8797 69.0 7061,155 
136.1 321 ·11.7 

Fuqua P-N-R 
Bay Area P-N-P 208 283 

8.4979 104.4 903938 
-6.3 

Monroe P-N-R 
102.4 411South Point P-N-R 376 385 

7.0904 319 35.3 298 
4.72,763 77.2 2,6393,581Corridor Totals 

NORTHWEST FREEWAY (US-290) 
Northwest Station P-N-R 2,384 2.72,449 103.72,361 

-14.3 

Pinemont P-N-R 

40.5 521Little York P-N-R 1,102 446 
2.621.1 193938 198 

-2.8 

Corridor Totals 

149Northwest TC P-N-R 195 145 74.4 
-0.3 

SOUTHWEST FREEWAY (US-59S) 
Missouri City P-N-R 

3,2473,238 70.54,596 

139 18.4 

West Bellfort P-N-R 
164 39.5415 

-6.1 

Mission Bend P-N-R 
157 20.2 167779 

54.4 

Westwood P-N-R 

16.6 1581,468 244 
76 7.381 9.4862 

-2.2 

Hillcroft TC P-N-R 

661647 78.3Gessner P-N-R 826 
-4.8 

West Loop P-N-R 

31.5 305- 922 290 
1,102 12.1 

Westchase P-N-R 
1,416 1,235 87.2 

-7.1 

Corridor Totals 

31638.0772 293 
6.53,111 41.7 2,9227,460 

EASTEX FREEWAY (US-59N) 
Kingwood P-N-R 12.: 

Townsen P-N-R 
771 74.6 6831,034 

21.1 

Eastex P-N-R 
77.7 639996 774 

12,1 

Tidwell TC P-N-R 
877 382 43.6 339 

-5.6 

Corridor Totals 

1817 2.1809 
15.1,6803,716 1,944 52.3 
5.6TOTAL PARK-AND-RIDE 19,153 61.5 18,13131,133 

-7.7 

TOTAL ALL FACTLITIES 
506TOTAL PARK-AND POOL 1,377 467 33.9 

5.319,620 60.4 18,63632,510 

Annual average 1s based on previous year. 
Source: Texas Transportation Institute 
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PARK-AND-RIDE LOT UTILIZATION SUMMARY 
NON-HOV LANE CORRIDOR SUMMARY 

SEPTEMBER 2006 

CORRIDOR LOT NUMBER OF PERCENT 0 ANNUAL DAILY PERCENT CHANGE FROM 

P-N-R LOT CAPACIT' PARKED LOT AVERAGE PARKED ANNUAL DAILY 
(Spaces) VEHICLES/DAY CAPACITY VEHICLES AVERAGE 

EAST FREEWAY (IH-10E) 
Maxey Road P-N-R 1,129 304 26.9 318 -4.• 

TOTAl ALL FACILITIES 1,129 304 26.9 318 -4. 

Annual average 1s based on previous year. 
Source: Texas Transportztion Institute 
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PARK-AND-RIDE/PARK-AND-POOL LOT UTILIZATION 
PRE-HOV LANE AND HOV LANE COMPARISON 

SEPTEMBER 2006 

CORRIDOR FACILITY 
LOT 

CAPACITY 
(Spaces) 

PRE-HOV LANE CURRENT SAMPLE 

Parked 
Vehicles 

Percent of 
Capacity 

Parj,.;ed 
Vehicles 

Percent of 
Capacity 

KATY FREEWAY (IH-10W) 
Kingsland P-N-R 2,247 217 9.7 1,954 87.0 

Mason Road P-N-P 386 + + 52 13.5 

Fry Road P-N-P 374 + + 111 29.7 

Barker-Cypress P-N-P 409 + + 21 5.1 
Addicks P-N-R 2.428 358 14.7 2,300 94.7 

NORTH FREEWAY (IH-45N) 
Woodlands P-N-R 
Spring P-N-R 
Kuykendahl P-N-R 
Seton Lake P-N-R 
North Shepherd P-N-R 

990 
1,263 
2,171 
1,286 
1,603 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

565 
966 

1,596 
651 
348 

57.1 
76.5 
73.5 
50.6 
21.7 

GULF FREEWAY (IH-45S) 
Bay Area P-N-R 1,155 516 44.7 797 69.0 

Bay Area P-N-P 208 + + 283 136.1 

Fuqua P-N-R 938 + + 979 104.4 

South Point P-N-R 376 + + 385 102.4 

Monroe P-N-R 904 + + 319 35.3 

NORTHWEST FREEWAY (US-290) 
Northwest Station P-N-R 2,361 401 17.0 2,449 103.7 

Utile York P-N-R 1,102 44 40 446 40.5 

Pinemont P-N-R 938 + + 198 21.1 

Northwest TC p N R 195 + + 145 74.4 

SOUTHWEST FREEWAY {US-59S) 
Missouri City P-N-R 415 78 18.8 164 39.' 

West Bellfort P-N-R 779 283 36.3 157 20.2 

Mission Bend P-N-R 1.468 + + 244 16.6 

Westwood P-N-R 862 72 8.4 81 9.4 
Gessner P-N-R 826 464 56.2 647 78.3 

Hillcroft TC P-N-R 922 + + 290 31.5 

West Loop P-N-R 1,416 + + 1,235 87.2 

Westchase P-N-R 772 358 46.4 293 38.0 

EASTEX FREEWAY (US-59N} 
Kingwood P-N-R 1,034 780 75.4 771 74.6 

Townsen P-N-R 996 + + 774 77.7 

Eastex P-N-R 877 297 33.9 382 43.f 

Tidwell TC p N-R 809 27 3.3 17 2.1 

+ Facilities not in operation prior to HOV treatment 
Source: Texas Transportation Institute 
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KATY FREEWAY (IH 10W) HOV LANE 
CORRIDOR PARK-AND-RIDE/ PARK-AND-POOL 

LOT UTILIZATION 

3RD QUARTER - 2006 
2500 ~---------------------------~ 

2300 
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~ 52 111 

21 
0-

KINGSLAND MASON ROAD FRY ROAD BARKER-CYPRESS 
PARK-AND-RIDE PARK-AND-POOL PARK-AND-POOL PARK-AND-POOL 
(2247 SPACES) (386 SPACES) (374 SPACES) (409 SPACES) 

ADDICKS 
PARK-AND-RIDE 
(2428 SPACES) 

SOURCE: TEXAS TRANSPORTATION INSTITUTE PARKING CAPACITY FOR CORRIDOR= 7019 SPACES 

°' °' 



NORTH FREEWAY (IH 45N) HOV LANE 
CORRIDOR PARK-AND-RIDE LOT UTILIZATION 

3RD QUARTER - 2006 
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WOODLANDS SPRING KUYKENDAHL 

PARK-AND-RIDE PARK-AND-RIDE PARK-AND-RIDE 
(990 SPACES) (1263 SPACES) (2171 SPACES) 

651 

SETON LAKE 
PARK-AND-RIDE 
(1286 SPACES) 

NORTH SHEPHERD 
PARK-AND-RIDE 
(1603 SPACES) 

SOURCE: TEXAS TRANSPORTATION INSTITUTE PARKING CAPACITY FOR CORRIDOR= 7313 SPACES 
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1200 

(J) 
w...J 
0 
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1000 _, 

PARK-AND-RIDE 
(1155 SPACES) 

GULF FREEWAY (IH 45S) HOV LANE 
CORRIDOR PARK-AND-RIDE/ PARK-AND-POOL 

LOT UTILIZATION 

3RD QUARTER - 2006 

SOUTH POINT 
PARK-AND-RIDE 

(376 SPACES) 

319 
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SOURCE: TEXAS TRANSPORTATION INSTITUTE PARKING CAPACITY FOR CORRIDOR= 3581 SPACES 
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NORTHWEST FREEWAY (US 290) HOV LANE 
CORRIDOR PARK-AND-RIDE LOT UTILIZATION 

3RD QUARTER - 2006 
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SOURCE: TEXAS TRANSPORTATION INSTITUTE PARKING CAPACITY FOR CORRIDOR= 4596 SPACESI 

L_____ _ 
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PARK-AND-RIDE 
(2361 SPACES) 
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--------- -
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SOUTHWEST FREEWAY (US 59S) HOV LANE 
CORRIDOR PARK-AND-RIDE LOT UTILIZATION 

3RD QUARTER - 2006 
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_k"-'"-,~:.:.\.., -------------

----- --
0 

" 0 



EASTEX FREEWAY (US 59N) HOV LANE 
CORRIDOR PARK-AND-RIDE LOT UTILIZATION 

3RD QUARTER - 2006 
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ACCIDENT RATE BY CORRIDOR 
QUARTER ENDING SEPTEMBER 2006 

Corridor Number of 

Accidents 
for Current 

Quarter 

Number of 
Daily 

Weekday 
Vehicle 
Trips 

Number of 

Weekdays 
Open in 
Current 
Quarter 

Number of 
Daily 

Weekend 
Vehicle 

Trips 

Number of 

Weekend Days 
in Current 
Quarter• 

Total Number 
of Vehicle 
Trips in 

Current Quarter 

Accident Rate 
(Number of 

Accidents per 
100,000 Vehicle 

Trips) 

Katy 6 9,737 63 2,543 27 682,092 0.88 

North 8 9,231 63 0 27 581,553 1.38 

Gulf 1 6,486 63 0 27 408,618 0.24 

Northwest 3 8,212 63 0 27 517,356 0.58 

Southwest 7 8,179 63 0 27 515,277 1.36 

Eastex 2 3,234 63 0 27 203,742 0.98 

'Includes number of weekday holidays where the HOV lane operates one direction all day like weekend operations. 

Number of Collisions x 100,000 
Accident Rate 

(Daily Weekday Trips x Number of Weekdays)+ (Daily Weekend Trips x Number of Weekend Days) 
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16 · Ab"' 0 " A major commitment has been made in the Houston area to develop physically 
separated authorized vehicle lanes in the medians of freeways. The lanes are re-
served for specially authorized high-occupancy vehicles. 

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

To increase potential utilization, in addition to buses and vanpools, a de-
cision was made to permit authorized carpools to begin using the AVL on a test basis 
in April 1985. This research study, funded jointly by the Metropolitan Transit 
Authority of Harris County and the Texas State Department of Highways and Public 
Transportation, was initiated to undertake a comprehensive analysis of the effects 
of permitting carpool utilization. 
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ABSTRACT • 

A major commitment has been made in the Houston area to develop 
physically separated authorized vehicle lanes in the medians of freeways .. 
The lanes are reserved for specially authorized high-occupancy vehicles. 

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

To increase potential utilization, in addition to buses and vanpools, a 
decision was made to permit authorized carpools to begin using the AVL on a 
test basis in April 1985. This research study, funded jointly by the 
Metropolitan Transit Authority of Harris County and the Texas State 
Department of Highways and Public Transportation, was initiated to undertake 
a comprehensive analysis of the effects of permitting carpool utilization. 

This report documents the data collected in April through June 1986, one 
year after carpool utilization of the AVL was permitted. Comprehensive 
traffic data, both on the AVL and the freeway, were collected. In addition, 
surveys of transit users on the AVL, vanpool drivers on the AVL, vanpool 
passengers on the AVL, carpool drivers on the AVL, carpool passengers on the 
AVL, and motorists not using the AVL were undertaken. In this report, these 
data are compared to similar data collected before carpool utilization was 
permitted to identify the impacts of permitting carpools to use the AVL. 

This is the third of a series of reports to be prepared as part of this 
research effort. Previous reports were: 

"The Impact of Carpool Utilization on the Katy Freeway Authorized 
Vehicle Lane, 'Before' Data, December 1985, Research Report 484-1. 

"The Impacts of Carpool Uti 1 ization on the Katy Freeway Authorized 
Vehicle Lane, Initial Carpool Surveys," December 1985, Research Report 484-2. 

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

i i i 



SUMMARY 

The Katy Transitway was opened to authorized buses and vanpools in 
October 1984. Authorized 4+ carpools were all owed to use the authorized 
vehicle lane (AVL) in April 1985. To generate additional carpool 

utilization, authorized 3+ carpools were permitted to use the AVL in 

September 1985. This report evaluates the impacts of permitting carpools to 
use the Katy Transitway. 

Trends in Transitway Utilization 

In April 1986, just less than 6,200 persons used the transitway on a 

daily basis. Since opening, person trips on the Katy AVL have increased by 

49%; vehicle trips have increased by 112%. Carpools represent approximately 
40% of total vehicles using the AVL; the carpools transport 11% to 12% of 
total persons moved on the priority facility. 

Katy AVL Utilization Relative to Other Freeway HOV Projects 

A review of carpooling on other freeway HOV lanes leads to the following 
observat i ans. 

1. The Katy AVL, with 50 to 75 carpools per peak hour, is operating at 

a significantly lower volume than other freeway HOV facilities. 

2. A consensus exists among the agencies operating freeway HOV lanes 
that, to maintain a reliable high-speed lane, per lane capacity is 
in the range of 1,000 to 1,500 vehicles per hour. Access/egress on 
the Katy AVL may somewhat limit capacity. However, capacities are 
considerably greater than existing volumes. 
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3. On several HOV facilities, carpools and vanpools move 50% or more of 
total person volume. On the Katy AVL, carpools and vanpools move 
approximately 30% of total volume. 

4. Most freeway HOV lanes have resulted in substantial increases (non-
weighted average of 288%) in carpooling. To date, the Katy AVL has 
generated little or no increase in total carpooling. 

5. Relative to other projects, growth in person movement has been slow. 
The average annual growth rate for the first two yea rs on the Katy 
AVL has been 2.2%. For the first two years on other HOV .projects, 
the average was 67% on the Shirley Highway, 68% on the El Monte 
busway, and 89% on the North Freeway ,contraflow. 

Most of the other HOV facil it.Jes referred to above are at least 10 mi 1es 
in length. While volumes are currently relatively low on the Katy A~L, the 
above data suggest that there is reason to expect significant increases in 
utilization once Phase 2 of the AVL opens in early 1987; this is expected to 
occur since the Phase 2 extension wil 1 provide signif.icant additional travel 
time savings, particularly to users of the Addicks p.ark-and-ride facility 
located at SH 6 and Katy Freeway. 

Criteria for Judging the Success of the Ca,rpool Experiment 

Prior to allowing carpools onto the AVL, both the State Department of 
Highways and Public Transportation and the Metropolitan Transit Authority 
agreed upon a set of criteria to use in evaluating the success of the carpool 
experiment. Each criterion is addressed in this report. Table.10 in the 
main report presents the criteria and the basis for evaluation; each 
criterion. can be rated "highly successful", "successful", "somewhat 
unsuccessful", and "highly unsuccessful". In the overal 1 evaluation, a 
numerical rating is assigned; "highly successful" is considered to be a 4, 
with "highly unsuccessful" considered to be a L 
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Criterion 1. Change in Person Movement on the AYL Directly Attributable to 
Carpooling 

Relative Weighting. 25% 

Relevant Findings. April 1986 data suggest that carpools increased 
person movement in the a.m. peak period by 13% and by 12% in the p.m. 
peak period. However, 14% of the carpoolers previously used the AVL in 
either a bus (7%) or a van (7%). Thus, carpools have effectively in-
creased person movement by approximately 10%. 

Conclusion. In regard to this criterion, the experiment is considered a 
11 success 11 

• 

Criterion 2. Non-User Perception of Katy AYL Utilization 

Relative Weighting. 30% 

Relevant Findings. While the perception of the users of the AVL is that 
it is sufficiently utilized, over 90% of the non users feel the AVL is 
not sufficiently utilized. It is recognized there may be some, and 
possibly a considerable amount of bi as among non users regarding any 
priority facility not operating at the same speed and volume as the 
mixed-flow lanes. Due to the heavy weighting given this criterion, this 
is a concern that wil 1 be addressed in the future as part of this 
research effort. 

Conclusion. In regard to this criterion, the experiment is considered 
"highly unsuccessful". 

Criterion 3. Change in Travel Time on the AYL 

Relative Weighting. 20% 
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Re.levant Findings. If anythfng, average speeds. on the. AVL hav·e 
increased slightly since carpools began using the facility. 

Conclusion. In regard to this criterion,.. the experiment is considered 
"highly successful". 

Criterion 4. Change in Person Delay to Mixed-Flow Traffic 

Relative Weighting. 15% 

Relevant Findings. No cha.nge in mi xe.d-fl ow traffic o.perations are 
identified that can be attributed to the AVL. Other factors influencing 
mixed-fl ow traffic are more. s i gni fi cant than the AVL. 

Conclus.ion. I.n regard to this criterion, the experiment is. co,n.s.idere.d 
"highly successful". 

Criterion 5. Incre.ase in Frequency of Breakdowns on the AVl 

Relativ.e Weighting. 5% 

Relevant. Findings. Total AVL breakdowns have. increased by about 14% du.e 
to carpools. However, the absolute number of carpool breakdowns has 
be.en small, and none of the brea.kdowns. have bl ocke.d the AVL. 

Canel us ion. In regard to this criterion, the experiment is co.ns.idered 
"succes.sful". 

Criterion 6. lnc.reas.e. in Authorization· and Enforcement Costs. 

Re.lative Weight.ing. 5% 
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Relevant Findings. The marginal increase in costs due to carpooling has 
been small, and no significant problems have been encountered. 

Conclusion. In regard to this criterion, the experiment is considered 
"successful". 

Conclusion 

The overall evaluation is summarized in Table S-1. Based on that 
evaluation, as of April 1986 the carpool experiment is judged to be between 
"somewhat unsuccessful" and "successful". If numerical values are assigned 
to the possible outcomes (with "highly successful"= 4; "successful"= 3; 
"somewhat unsuccessful" = 2; and "highly unsuccessful" = 1), the weighted 
value for the carpool experiment is 2.62. A value of 2.5 is midway between 
''successful" and "somewhat unsuccessful". 

However, in terms of the most heavily weighted criterion -- non-user 
perception of Katy AVL utilization -- the carpool experiment is judged to be 
"highly unsuccessful". If AVL volumes increase sufficiently to alter the 
non-user perception, it is reasonable to assume that other evaluation 
criteria wil 1 be adversely impacted by that volume increase. Further 
monitoring of the experiment wi 11 identify such impacts. Surveys to be 
conducted in 1987 will identify, now that the transitway is essentially 
operating at vehicular capacity, to what extent the non ·user perception of 
transitway utilization can be adjusted upward. 
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Table S-1. Overall Evaluation oi' Katy AVL Carpool Expet1ment 12 Mi:>hths After Carpools 
were Allowed Dito the AVL 

. 

critetioll· 

l. Change in Person MJVemf!rit on the AVL 
Directly AttritJ.itable to carpooling 

2. Non-User Perception of Katy AVL 
Utilization 

3. Change in Travei Time on the AVL 

4. Change in Delay to Mixedcflow Traffic 

X 5. Increase in Frequency of AVL Break~ 
downs 

6. Increase in Authorization and Enforce..: 
rrient Costs 

TOTAL 

Relative 
Weighting 

25% 

30% 

2o% 

15% 

5% 

5:li 

101)% 

ConclUsion Pertaining 
to i::xper iment 

. 

Between 11Successfu111 ard 
"Som~at urisi...icce5sful '' 

"Highly unsuccessful" 

"Highly SuccessfJ1 11 

"Highly SUccessfLil" 

11 SUcceSsful 

0 Si.icce5sful 11 

Between 11 Som~ai. 
t..ii;-Subcessfi.ii" art:! 
11 Si.lCceSst'ul11 

Relevant Data 
. 

• AVL pfJI'son nidVen-iei1t iricreased by lo% c1.1e to 
catpotllirig 

• over 9o% of non-users feel the AVL is ncit 
suffic:ientiy utilized. 

• If anyttiirig, average speeds on the AVL have 
incre1lsed. 

• No change was detected. 

• Breakdo..,s increased by 14% c1Je to carpooling; 
the njmb'et Of breakdowns was Small and none 
blocked the Avi.. 

• Marginal ihcrease iii costs due to carpools has 
not been substantial. 

.. .· 

Note: If numerical ratihgs are aSsign·ed to _th!:! pdSsible Outcoflies ( 11 H_ighly SUccessfU111 4_; IISIJcCessfu~" = 3; nsomewhat Lk1successful 11 = 2; 
;,Highly unsuccessful'' = 1); the experiment has a weighted rating value of 2,62. A rating of 2.5 is midway between "Highly successful" 
artt "Highly Unsuccessfui•'. 



IMPLEMENTATION STATEMENT 

Since there is relatively little experience with operating exclusive, 
reversible high-occupancy vehicle lanes, many of the operating procedures and 
approaches to be used in Houston wil 1 be developed through experience. A key 
operating issue involves the type of vehi.cles that will be allowed to utilize 
the special lanes. 

This study was specifically undertaken to assist the Metropolitan 
Transit Authority and State Department of Highways and Public Transportation 
in the implementation and operation of the authorized vehicle lanes. The 
study, through analysis and comparison of both "before" and "after" data, 
assesses the impacts of permitting authorized carpools to utilize the special 
high-occupancy vehicle lanes. 

DISCLAIMER 

The contents of this report reflect the views of the authors who are 
responsible for the opinions, findings, and conclusions presented herein. 
The contents do not necessarily reflect the official views or policies of the 
Texas State Department of Highways and Public Transportation, the Federal 
Highway Administration, or the Metropolitan Transit Authority of Harris 
County. This report does not constitute a standard, specification, or 
regulation. 
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I. INTRODUCTION 

In October 1984, Phase 1 of the Katy Freeway authorized vehicle lane 
(AVL) became operational. Detailed descriptions of that project are included 
in other reports. 1 

At the time the AVL opened, only buses and van pools authorized by the 
Metropolitan Transit Authority (Metro) were allowed to utilize the AVL. 
However, in order to address a perception that the AVL was underutilized, 
authorized carpools were al lowed to begin using the priority lane in April 
1985. While allowing carpools onto the priority lane represented a means to 
increase the volume of vehicles operating on the AVL, the following concerns 
were associated with such an action: 1) carpools might simply attract riders 
away from buses or vans, thereby moving no more people but requiring more 
vehicles; 2) introduction of carpools might exceed the capacity of the AVL, 
thereby adversely impacting the level-of-service that is so important to AVL 
operation; 3) if carpool volumes were restricted sufficiently to assure a 
high level-of-service on the AVL, the increase in vehicles using the AVL 
might not be great enough to change the perception that the AVL is 
underutilized; 4) the increased carpool volumes might result in increases in 
vehicle breakdowns on the AVL, thereby reducing the travel time reliability 
attribute of the transitways; and 5) other safety related concerns might 
develop. 

Since the Katy AVL is the first of several such facilities being 
developed in Houston, this study was sponsored by both the Metropolitan 
Transit Authority of Harris County and the State Department of Highways and 

1"The Katy Freeway Authorized Vehicle Lane: Evaluation of the First Year of 
Operation". Texas Transportation Institute Research Report 339-6, February 
1986. "The Impact of Carpool Utilization on the Katy Freeway Authorized 
Vehicle Lane, 'Before' Data." Texas Transportation Institute Research 
Report 484-1, December 1985. 
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Publi.c Transportation to assess in de.tail the impacts of allowing carpools to 
use the AVL. To undertake this assessment, this report comp.ares data 
collected in April through July 1986, one year after carpools were allowed 
onto the AVL, with 4ata collected in March 1985 before carpools were 
permitted to use the AVL. 

Pre.vious Research Reports 

This report is the third report prepared as part of this research 
effort. Previous reports are listed below. 

"The Impact of Carpool Uti 1 ization on the Katy Freeway Autho-rized 
Vehicle Lan.e, 'Before' Data", Texas Transportation Institute Research 
Report 484-1, December 1985. 

"The Impact of Carpool Utilization on the Katy Freew.ay Authorized 
Vehicle Lane, Initial Carpool Surveys", Texas Transportation Institute 
Research Report 484-2, December 1985. 

The first report presents a state-of-the-art overview, identifies 
criteria for evaluating the "success" of the Katy AVL carpool experiment, and 
presents traffic d.ata as well as AVL u.ser and no.n user surveys that identify 
the operating condition of the freeway and the AVL prior to allowing carp.col 
uti 1 i zation. The second report documents a survey of AVL carpool users 
undertaken in October 1985. 

No attempt is made in this report to include all the relevant materi.al 
presented in previous reports. Pertinent data i_ncluded in Research Reports 
484-1 and 484-2 are used in this report to draw conclusions concerning the 
impacts of allowing carpools onto the AVL. 
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Organization of the Report 

Following this \ntroductory section is a section (Section II) describing 
trends in utilization on the Katy Authorized Vehicle Lane. Section III re-
states the criteria to be used in evaluating the success of the AVL carpool 
experiment. Each criterion is addressed individually in Sections IV through 
IX. Conclusions are presented in Section X. A series of appendices to this 
report have been prepared as a separate document (Research Report 4B4-4). 
The appendices document data collection procedures as well as details of the 
data collected. In essence, the appendices provide further documentation and 
substantiation of the material presented in this report. 
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11. KATY AVL UTILIZATION 

The Katy Freeway authorized vehicle 1 ane opened October 29, 1984. At 
the time it opened, buses and vanpool s were the only authorized users. In 
order to increase the volume of vehicles using the AVL and to address the 
perception that the AVL was underutilized, a decision was made by Metro and 
the State Department of Highways and Public Transportation to begin, on a 
trial basis, to allow carpools to use the AVL beginning April 1, 1985. 

Background on Katy AVL Carpool Utilization 

Transitway carpool utilization was initially restricted to authorized 
automobi 1es carrying four or more persons. In order to become authorized, 
carpools had to have: 1) certified drivers; 2) valid Texas vehicle inspec-
tion stickers no more than 6 months old; 3) the minimum state insurance 
coverage; 4) some familiarity with the transitway geometrics before actually 
driving in the facility; and 5) pass a visual inspection of the vehicle by 
Metro. If an authorized carpoo 1 had fewer than four persons on any day due 
to a carpool member's work schedule, travel, illness, or vacation, it was not 
permitted onto the transitway that day. This carpool definition was struc-
tured to ensure maximum passenger occupancy of vehicles travelling within the 
Katy Transitway. The concern that a 3+ carpool designation could possibly 
generate a sufficient vehicular volume to exceed the capacity of the transit-
way and create unacceptable operating conditions also contributed to the 
decision to initially restrict authorization to 4+ carpools. 

Approximately 30 carpools were authorized to use the transitway in April 
1985. However, of these 30 carpools, an average of only 5 carpools actually 
chose to use the lane during a typical peak period. By July 1985, the number 
of carpools observed using the transitway had doubled, but absolute demand 
levels remained low. Consequently, effective July 29, 1985, carpools were 
permitted to enter the transitway with a minimum of three passengers, 
although four or more registered passengers were stil 1 required to obtain 
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authorization. Less than a month after occupancy requirements were red.uced 
for carpools, carpool volumes increased by more than 30%. However, in 
absolute numbers, the increase was not substantial; only nine more carpool 
trips were being made on t,he transitway eac.h day. Cons:equently, further 
consideration wa.s given to reducing the authoriza.tion requirement to a 
minimum of only three registered occupants. 0ffici.al ly,. the authorization of 
3+ carpools was not to commence until November 4, 1985. However, as early as 
September, 1985, 3+ carpo.ol shad begun to be authorized by Metro and were 
allowed to travel through the Katy Transitway. 

This 3+ r;equirement has remained in effect. However, the carpool re-
quirements will Ile changed to 2+ without authori.zation beginning August 11, 
1986. This study will monitor the impacts of that 90-day demonstration. 

Trends in Katy AVL Utilization 

Trends in average peak-period AVL utilization a.re shown in Figure 1. 
Since the AVL opened, person trips per peak period have increased by 49%, 
vehicle trips per peak period have i.ncreased by 112%. In April 1986, on a 
daily basis, buses represented 32% of vehicles using the AVL and mo,ved 70% of 
the people; vanpool s weTe 28% of vehicles and moved 19% of the people; 
carpools were 40% o.f veh,icles and moved 11% of the people. 

Data pertaining to AVL utilization are summarized in Tables 1, 2, and 3. 
Since carpools we0re initially al lowed onto the AVL, bus passenger volumes 
have increased by 21% and vanpool person volumes have decreased by 2.6%. The 
vanpool decline appears to be more a function of the downturn in the Houston 
economy than it is the introduction of carpools. 
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Table 1. Trends in Daily Utilization of the Katy AVL 

Authorized Vehicle Volune Percent Change 

3/85 to 4/86 

+6(ll; 

+21% 

-18% 

-26% 

---
----

Buses 

Vehicles 

Passengers 

vanpools 

Vehicles 

Passengers 

Carpools 

Vehicles 

Passengers 

11/84 

78 

2860 

160 

1304 

0 

0 

3/85 

100 

3450 

170 

1596 
. 

0 

0 

4/86 

160 

4302 

140 

1180 

204 

706 

Source: Texas Transportation Institute Counts. 

Carpool Data. Katy AVL and Selected Other HOV Project 

Trends in carpool utilization are shown in Figure 2. Carpool demand is 

somewhat higher in the a.m. This may be due to the fact that many of the 
carpools using the AVL are transporting children to school; thus, their 
afternoon travel may not coincide with the peak commuter period. In recent 
months, carpooling has begun to level off. 

During an average peak period, carpo~l s represent over 40% of total 
vehicles using the AVL (Figure 3). Those vehicles move just over 11% of the 
total persons moved on the AVL. 

8 



Table 2. Trends in Katy AVL Utilization, Vehicles 

Month 

Peak Period 

Buses vanpools Carpools Total 

Peak Hr. Peak Period Peak Hr Peak Period Peak Hr Peak Period Peak Hr Peak Period 

11/84 a.m. 19 38 67 77 - -- 86 115 
p.m. 19 40 57 · 83 - -- 76 123 

12/84 a.m. 20 40 67 78 - -- 87 118 
p.m. 19 41 59 84 -- -- 78 125 

1/85 a.m. 23 51 70 81 -- -- 93 132 
p.m. 18 39 63 91 -- -- 81 130 

2/85 a.m. 19 52 66 79 -- -- 85 131 
p.m. 20 45 56 87 -- -- 76 132 

3/85 a.m. 20 49 66 82 -- -- 86 131 
p.m. 23 52 55 88 - -- 78 140 

4/85 a.m. 20 53 66 79 3 6 89 138 
p.m. 19 51 51 87 3 4 73 142 

5/85 a.m. 24 52 68 81 3 6 95 139 
p.m. 20 54 53 87 1 6 74 147 

6/85 a.m. 26 60 61 74 5 8 92 142 
p.m. 28 61 35 84 3 5 66 150 

7/85 =i,fTI, 25 59 62 70 8 13 95 142 
p.m. 29 57 52 83 7 15 88 155 

8/85 a.m. 26 61 50 66 12 20 88 147 
p.m. 27 61 51 79 8 17 86 157 

9/85 a.m. 26 62 62 76 26 46 114 184 
p.m. 25 62 53 85 20 42 98 189 

10/85 a.m. 28 62 64 77 27 54 119 193 
p.m. 24 59 50 86 22 48 96 193 

11/85 a.m. 30 72 54 75 55 82 139 229 
p.m. 27 68 55 85 30 73 112 226 

12/85 a.m. 27 70 59 74 53 92 139 236 
p.m. 30 67 39 83 34 83 103 233 

1/86 ::i..m. 34 76 45 66 71 97 150 239 
p.m. 34 73 35 79 30 88 99 240 

2/86 a.m. 28 79 46 65 63 106 137 250 
p.m. 37 78 30 73 35 93 102 244 

3/86 a.m. 31 81 39 62 64 107 134 250 
p.m. 34 78 31 72 38 83 103 233 

4/86 a.m. 34 83 43 64 76 110 153 257 
p.m. 33 77 45 76 49 94 127 247 

5/86 a.m. 35 79 41 64 72 116 148 259 
p.m. 39 79 34 76 41 91 114 246 

Source: Texas Transportation Institute 
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Table 3. Trends in Katy AVL utilization, Persons 
. 

Vanpools CarpoolsManth Buses 
. 

Total 

Peak Hr,Peak Period Peak Period Peak Hr Peak Period Peak HI Peak Period Peak Hr Peak Period 

64111/84 a.m. 1287 2041720 1400 567 
662p.m. 750 1460 1234484 2122 
698 137712/84 a.m. 1490 577 2188800 
728 1207p.m. 2258710 1530 497 -
785 1485 2465790 6951/85 a.m. 1680 
851 1321 2351p.m. 700 1500 621 

673 · 769 1383 2519710 17502/85 a.m. 
871 1351 2641p.m. 1770 571780 

1407 24831720 627 7633/85 a.m. 780 
833 1362 2563p.m. 1730 522840 -

12 1415 2574643 750 24760 18004/85 a.m. 
1202851 12 2557p.m. 1690 510 16680 
1451 2371638 745 265/85 a.m. 1600 13800 

812 24 12:lO 2536700 4p.m. 1700 526 
2615151520 32505 60319806/85 a.m. 990 

1250 248612 18p.m. 1800 668950 288 
26191496557 33 52493970 20107/85 a.m. 

1494 2608679 29 59p.m. 1040 1870 425 
1479 276044 672140 415 553i 8/85 ::1..m. 1020 

267314061960 426 650 30 63p.m. 950 
2798617 171 15502010 499 1019/85 ::1..m. 950 
2843717 73 156 1468p.m. 940 1970 455 

1837 32226341220 2385 521 96 20310/85 a.m. 
14342025 733 77 167 2925p.m. 930 427 

33561787617 2992440 447 19511/85 a.m. 1145 
1571 3269716 111 258p.m. 990 2295 470. 

31421660625 198 3372180 50212/85 a.m. 960 
3211p.m. 295 15771125 2210 339 706 113 
332318523331/86 a.m. 1235 2450 369 540 248 

1558 3256p.m. 2275 668 103 3131160 295 
3157366 1584541 21722502/86 a.m. 975 392 

1566 3116611 120 320p.m. 21851185 261 
32331682553 231 3801100 2300 3513/86 a.m. 

1531 3038618 129 280p.m. 21401130 272 
1618 3196378548 2612270 3774/86 a.m. 980 
1202 2992632 166 328366p.m. 670 2032 
1688 3170243 3875532230 3605/86 a.m. 1085 
1487 2860142669 311p.m. 1880 3051040 

. 

Source: Texas Transportation. Institute 
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Figure 3. Carpool Volumes as a Percent of Total Katy AVL Volumes 

Peak-Hour Carpool Volumes 

For selected freeway HOV projects, Table 4 summarizes peak-ho.ur carpool 
volumes. The Katy AVL, at approximately 50 to 75 carpools per peak hour, is., 
by far, the lowest carpool volume HOV facility shown in the table. 
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Table 4. Carpool Volunes on Freeway High-OCCl.l)ancy Vehicle Lanes 

Facility Carpool 

Definition 
Peak Hour Carpool Volune1 

(vph) 

Katy AVL, Houston 3+ 76 (a.rn.) 

49 (p.rn.) 

I-66, Washington, D,C. (2 lanes) 3+ 2980 

Shirley (I-395), Washington, D.C. (2 lanes) 4+ 2165 

Rte. 91, LOS Angeles' ' 2+ 1370 

I-95, Miami 2+ 1370 

Rte. 55, Orange county 2+ 1250 

El Monte, LOS Angeles 3+ 905 

I-4, Orland:, 2+ 900 

I-495; Lincoln Tunnel, N,Y.C, Duses only 740 buses 

I-5, Seattle 3+ 400 

us 101, San Francisco 3+ 360 
SR 520, Seattle 3+ 250 

1rncluding autos in HOV lane in violation of HOV occ'-l)ancy requirements. 

Sources: TTI Analyses and 1985 ITE Survey of HOV Projects. 

In reviewing the volume data, the "capacity" of the HOV lane becomes an 
issue. A consensus of the agencies involved in operating freeway HOV lanes 
is that the capacity of these lanes is somewhere in the range of 1000 to 1500 
vph (Table 5). Given the access/egress characteristics of the Katy AVL, this 
may be a high estimate for the Katy HOV facility. Nevertheless, the Katy AVL 
is operating at relatively low vehicular volumes and is also operating below. 
capacity. 

Also, in comparison to other projects, relatively few persons are served 
by carpools and vanpools on the Katy AVL. While this can at least partially 
be attributed to the high-quality of bus service provided on the AVL, the 

fact remains that, of the HOV projects summarized in Table 6, the Katy AVL is 
serving an unusually low volume of total trips in carpools and vanpools. 
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Table 5. Estimated Maxim1.111 Hourly Vol1.111e on an HOV Lane, Responses From Agencies 

Operating HOV Lanes on Freeways 

HOV Facility Responding Max. Veh. Per Cutrent Peak Does Current Vol. Result In 
Agency Hr. Per Lanel Hour HOV Volume2 Under Too Many NO 

Utilization Veh. Problem 
CaltransEl Mante, LOS Angeles 1200 1090 X 

Shirley, wash., D.C. Va. Dept of 1500-1700 2165 X 

Hwy 6c Trans (2 lanes) 
'I-66, Washington, o.c. Va. Dept. of Up to 2000 2980 X 

Hwy 6c Trans (2 lanes) 

Moanalua, Hawaii Hawaii DOT 1500+ 1750 X 

Rte. 91, LOS Angeles Caltrans 1500 1388 X 

I-95, •Miami Fl. DOT 1200-1400 1370 X 

Rte. 55, Orange Co. Caltrans 1500 1400 X 

I-4, Orlando Fl. DOT 1200 900 X 

440us 101, San Francisco Caltrans 1200-1400 X 

I-5, Seattle wash. DOT 1300 460 X 

330 XSR 520, Seattle 5oa3wash. DOT 

1Estimated upper limit that can effectively be accommodated while maintaining reliable, high-speed 

operation in the HOV lane •. 
2All vehicles operating in the .HOV lane. 
3Special situation due to HOV lane being located on the outside shoulder; HOV traffic merges with 

normal freeway exit and entrance ramp operations. 

Sources: TTI Analyses.and ITE 1985 Survey of Operating HOV Projects. 

Increase in Carpooli'ng Due to AVL 

Typically, al lowing carpools to use an HOV lane increas·es. the total 
volume of carpools on the freeway. To what extent if any, this has occurred 
on the Katy Freeway is difficult to establish with a high degree of accuracy. 

Extensive "before" data have been. collected on the Katy Freeway since 
1983. These data are summarized in Figure 4. While the data were collected 
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Table 6. Estilllated Carpool and V&r41ool Utilization of tllV Lanes 

Facility and Time Period Bus Passengers Vanpool and Carpool Total 
Passe~ers Passengers 

No. % No. % 

Katy AVL, Houston 2,270 71% 9261 29% 3,196 
(buses, vanpools, carpools) 
6-9 a.m. 

Houston, I-45N 
(buses, vanpools) 
6-8:30 a.m. 5,100 63% 3,000 37% 8,100 

Shirley Highway, Washington, o.c. 
(buses and 4+ carpools) 
7-8:00 a.m. 11,800 52% 11,000 48:1: 22,800 
6-9:30 a.m. 23,700 55:1: 19,700 45:1: 43,400 

El Monte Busway, Los Angeles 
(buses and 3+ carpools) 
6-10:00 a.m. 8,470 54:1: 7,330 46:1: 15,800 
peak-hour 47%3,450 53'!1 3,040 6,490 

I-66, Washington, o.c. 
(buses and 3+ carpools) 
a.m. peak-hour 2,600 29:1: 6,5oo2 71% 9,100 

I-95 Miami Concurrent Flow 
a.m. peak-hour 640 77%23'!1 2,2002 2,840 

u.s. 101 Marin County 
a .m. peak-hour 3,700 79% 980 21% 4,680 

santa Manica, Los Angeles 
peak period 3,810 20% 15,289 80% 19,099 

Banfield, I-80, Portland 
(buses and 2+ carpools) 
a.m. peak hour 300 12% 2,100 88% 2,400 

Average, non-weighted 44:1: 56:1: 
(not incl. Katy) 

1378 (12%) in carpools, 548 in vanpools.
2rncludes illegal vehicles in the priority lanP.. 

Source: Texas Transportation Institute. Year of data not necessarily consistent with data 
in previous table.-s. 
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on the same day of the week, seasonal and other normal traffic variations 
make it difficult to establish definitive trend lines. The "before" data for 
the a.m. peak period ranged from a high of 156 3+ carpools to a low of 62 
carpools; in the p.m., this volume ranged from a high of 439 carpools to a 
low of 274 carpools. For purposes of this analysis, the average of the 
"before" counts is used. 

Based on this assumption, in the a.m. peak period, implementation of the 
' AVL increased total 3+ i:.drpools by 37%. However, in the p.m., since carpools 

were allowed on the AVL, total 3+ carpooling has decreased by 14%. Since the 
total p.m. carpool volumes (freeway+ AVL) are substantially higher than the 
corresponding a.m. volumes, the average daily increase in 3+ carpools since 
AVL implementation is effectively zero (Table 7). 

The increase in carpools on the Katy, relative to other HOV projects, 
would be expected to be lower in that: 1) vanpooling has been a.l lowed on the 
Katy since the AVL opened and the vanpooling mode no doubt serves a portion 
of potential carpool demand; 2) the Katy AVL is not yet complete, and its 
6.4-mile length is less than that for most HOV projects; 3) excel lent bus 
service is offered in the corridor which may also reduce the demand for 
carpooling; and 4) carpools have only been allowed to use the AVL for a 
year. 

Nonetheless, the Katy AVL has not resulted in the significant carpooling 
increases experienced on other projects. And, in spite of the lack of 
consistency in the data base, if carpooling on the Katy had increased by over 
100%, such an increase would have been detectable. 

AVL Volume Relative to Freeway Volume 

In the peak hour of AVL operation, the Katy AVL is typically moving 20% 
to 25% of total person movement in 2% to 3% of total vehicles (Table 8). The 
freeway count location may understate freeway volumes; counts of 1600 to 1700 
vph per lane have been made at other locations on the Katy Freeway. 
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Table 7. Estilllated Increases in Carpool VolUAeS Due to HOV Lane I~lenientation 

Facility Carpool Vol1.111e Carpool vol1.111e Percent Olange 

Before l«lV After l«lVl 

Katy AVL, HOuston (1983-1986) 

a.m. peak period (6:30-9:00) 119 163 + 3TII 

p.m. peak period (4:0D-7:00) 345 zn - 1~ 
. 

"average• peak period 232 230 0 

El Monte, LOS Argeles (1976-1985) 670 2166 +323')1 

a.m. peak.period 

Rte 91, Los Angeles (4 mo. in 1985) 1000 1350 

p ,·m • peak hour . 

Rte .• 55, orarge Co. (1984-6) 

a.m. peak period 1341 1916 + 4:l',l 

p,m. peak period 1925 2473 + 28'1 

I-95, Miami (1976-1984) 2185 2714 + 2~ 

•a .m. peak .period 

Shirley Highway, washirgton o.c. 272 3723 +1269% 

a.m. peak period (1974-1985) 

I-93, Boston (1974-1980) 315 1224 289% 

a.m. peak period 

eanfield Fwy,, .Portland, ore. 106 518 +389% 

a.m. peak period 

Moanalua Fwy. (1974-1982) 600 1750 +1921: 

a.m. peak period 

~reeway plus HOV lane vol1.111e, 

Sources: TU Analyses, ITE 1985 Survey of Operatirg l«lV Projects, and "Study of Current and 

Planned High-Qcc'-"'ancy Vehicl.e Lane use: Performance and Prospects•, by Frank 

Southworth and. Fred Westbrook, 1985, 
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Table 8. Trends In Peak-HOur Freeway end AVL Person volunes, Katy Freeway 

Date 
Peak Hour 

Freeway AVL Total 
Vehicles Persons Vehicles Persons Vehicles Persons 

12/84 a.m. 3258 (97,;) 3628 ( 72") 86 (3,;) 1377 c2e,;J 3344 5005 

p.m. 4077 (9e,;J 4702 (8Qll;) 76 (2") 1207 (2□") 4153 5909 

3/85 a.m. 3880 (9e,;J 4282 (75,;) 86 (2") 1407 (25,;) 3966 5689 

p.m. 4374 (95,;) 5313 (8Qll;) 78 (2") 1362 (z□,;) 4452 6675 

6/85 a.m. 4410 (95,;) 5124 (77,;) 92 ( 2") 1515 (23") 4502 6639 

p.m. 4025 (9e,;J 4878 (8Qll;) 66 (2") 1250 (2□") 4091 6128 

9/85 a.m. 4468 (9e,;J 4914 (76,;) 114 (2") 1550 (24,;) 4582 6464 

p.m. 4321 (9e,;J 5140 c1e,;J 98 (2") 1468 (22") 4425 66C6 

12/85 a.m. 4663 (97,;) 4988 (75,;) 139 (3,;) 1660 (25,;) 4802 6648 

p.m. 3997 (97") 4620 (75") 103 (3';1;) 1577 (25,;) 4100 6197 

3/86 a.m. 4319 (97,;) 4784 ( 74") 134 (3,;) 1682 (26,;) 4453 6466 

p.m. 4136 (9e,;J 4867 (76") 103 (2") 1531 (24") 4239 6398 

Notes: Freeway count location at Bunker Hill (3 lanes), a.m. 6:30-7:30, p.m. 4:30-5:30 

based on peak AVL hour which does not necessarily correspond to peak freeway 
hour. 

Source: Texas Transportation Institute counts. 

Growth in Total AVL Volume 

Relative to other selected major HOV projects, the increase in total AVL 
person movement since AVL inception has been relatively low on the Katy AVL 
(Table 9). This would appear to be due, at least in part, to the length of 
the AVL and the fact that the Houston economy has been depressed during the 
initial years of AVL operation. Research has demonstrated that the length of 
HOV lane (which can be a proxy variable for travel time savings) affects HOV 
ridership. The Katy AVL is less than two-thirds the length of the other 
projects shown in Table 9. 
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Year 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981.N 

'O 1982 
1983 
1984 
1985 
1986 

Table 9. Estimated Annual Growth Rates in Person Vol<nes on Selected Transitway Projects 

Shirley Highway (11 mi.) 
Washington, D.C. 

6-9:30 a.m. 
Volune % Increase 

(decrease) 

4,500 
9,000 +lOCJ:lli 

12,000 + 3:,1 
13,500 + lZI, 
20,0001 + 48% 
24,000 + 201 
29,000 + 21" 
34,000 + 17" 
37,000 + 9" 
43,000 + 16" 
43,500 + 1% 
43,500 °" (4%) 
40,300 
41,900(est 

(4%) 
34,3002 (15%) 
28,4002 (17") 

. 

Average, non-weighted 16" 

Average, 1st 2 years 67" 

Average, 1st 5 years 43% 

1carpools introduced onto project. 

El MOnte Busway (11 mi.) 
Los Angeles 

6-10 a.m. 
Volume 

1,700 
3,500 
4,600 
8,0001 
9,200 

10,000 
13,000 
13,700 
14,700 
13,100 
14,500 
15,900 
15,800 

% Increase 
(decrease) 

+105% 
+ 31" 
+ 74% 
+ 15% 
+ 9" 
+ 30% 
+ 5% 
+ 7" 

(11%) 
. 

+ 11% 
+ 10% 

(1%) 

24% 

611% 

47% 

I-45 N Contraflow/AVL (9.6 mi.) 
Houston 

both 2.5-hr. peak periods 
Volume 

4,324 
9,746 

14,808 
14,870 
15,890 
16,640 
15,260 
13,791 

% Increase 
(decrease) 

+125% 
+ 52X 
+ 1% 
+ 7" 
+ 5% 

(8%) 
(10%) 

25% 

89" 

38% 

2aecrease partially the result of opening I-66. Operating hours also reduced to 6-9 a.m. 

Katy AVL (6.4 mi.) 
Houston 

both 3 hr. peak periods 
Volume 

4163 
51311 
6188 

%Increase 

2:,1 
21% 

221, 

22X 



The average of the annual growth rates for the first two years of HOV 
operation was 67% on the Shirley, 68% on the El Monte, 89% on the North, and 
only 22% on the Katy. 

Another point should be noted from Table 9. In the year carpools were 
allowed to use the Shirley (1974), total HOV utilization increased 48%. In 
the year carpools were allowed to use the El Monte (1976), total HOV 
utilization increased 74%. In the year carpools were al lowed to use the Katy 
(1985), total HOV utilization only increased by 23%. 

All these data suggest that, once Phase 2 of the Katy opens, an increase 
in AVL utilization can be expected to occur. This is anticipated to occur 
since the Phase 2 improvement wi 11 generate additional time savings, 
particularly for users of the Addicks park-and-ride facility located in the 
vicinity of SH 6. A direct, grade-separated connection is being provided 
from that park-and-ride lot to the transitway. 
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III. CRITERIA FOR EVALUATING THE SUCCESS OF THE AVL CARPOOL EXPERIMENT 

Carpools were permitted to use the Katy AVL as an experiment. Prior to 
al lowing carpools on the AVL, Metro and the State identified the general 
criteria that would be used to evaluate the success of the carpool 
experiment. Those criteria were presented in Research Report 484-1 and are 
also shown in Table 10. These criteria are addressed individually in 
subsequent sections of this report. 
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Table 10. Criteria for Judgirg the success of the Katy AVL Carpool Experiment 

Proposed 
Proposed Evaluation Factor Relative Resulting Impact 

Weighing 

1. Change in person movement on the 25 Highway successful: Total AVL person movement 
the Katy AVL directly attributable increases by at least 20'Ai due to carpooling. 
to carpooling • successful: Person movement increases by 

between 5% and 20'Ai. 
Sanewhat Unsuccessful: Person 'movement essen-
tially unchanged (CIA: to 5% increase) 
Highly Unsuccessful: Person movement decreases. 

30 Highly successful: At least 70'Ai of non-users 
Utilization 

2. Nan-User Perception of Katy AVL 
respond that AVL is sufficiently utilized. 
successful: Between 50'Ai and 70'Ai of non-users 
respond that AVL is sufficiently utilized. 
Sane-ohat Unsuccessful: Between 5CIA: and 70'Ai 
of non-users respond that AVL is not suffi-
ciently utilized. 
Highly Unsuccessful: More than 70'Ai of non-users 
respond that AVL is not sufficiently utilized. 

20 Highly SUccessful: NO change. 
the AVL. 

3. Change in average travel time on 
successful: Average travel speed decreases by 
no more than 3 mph. 
Sanewhat unsuccessful: Average travel speed 
decreases by between 3 mph and 6 mph. 
Highly Unsuccessful: Average travel speed 
decreases by more than 6 mph. 

Highly successful: No change or a decrease 
flow traffic 

154. Change in person delay to mixed-
in total delay. 
successful: Delay increases by less than 5%. 
Sanewhat unsuccessful: Delay increases by 
5% to lO'Ai. 
Highly Unsuccessful: Delay increases by more 
than lCP.. 

5 Highly successful: None. 
downs on the AVL 

5. Increase in frequency of break-
successful: Less than 5%. 
Sane-ohat Unsuccessful: Increase by between 
5% and 15%. 
Highly Unsuccessful: Increases by more than 
15%. 

Values developed by Metro.56. Increase in authorization and 
enforcement costsa 

In this matrix, items iil, 3 and 4 indirectly address change in total corridor delay. In this matrix, 
item 5 indirectly addresses trip reliability. 

24 



IV. PERSON MOVEMENT IMPACTS OF CARPOOLING 

A desired impact of permitting carpools onto the AVL is to increase the 
volume of persons moved on the facility. As shown previously (Table 6), the 
percent of total person movement in vanpool s and carpools on the Katy AVL is 
low relative to many other freeway HOV projects. 

Carpool Component 

Of total peak-period persons moved on the AVL in April 1986, 
approximately 12% were in carpools (Table 11). 

Table 11. Person MOvenent on the Katy AVL, April 1986 

Time Period Bus vanpool Carpool Total 

volune ii, Volune ii, volune ii, 

A.M. EB 

Peak Hour 980 61% 377 23% 261 16% 1618 

Peak Period 2270 71% 548 17% 378 12% 3196 

P.M. WB 

Peak Hour 670 56'.I: 366 30% 166 14% 1202 

Peak Period 2032 68% 632 21% 328 11% 2992 

Source: TTI counts, Ta0le 3. 

These data cou 1 d 1 ead to the cone 1 us ion that a11 owing ca rpoo 1 s on the 
AVL has increased person movement in the a.m. peak period by 13% (378/(3196-
378)) and by 12% (328/(2992-328)) in the p.m. peak period. However, such a 
conclusion ignores the fact that some of these carpoolers used other AVL 
modes prior to carpooling (Table 12). 
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Table 12. Prior Use of AVL By Carpaolers 

Did You Use AVL Carpool Survey Date 

Before Carpoolirg 10/85 (n=90) 4/86 (n=l97) 

Yes, Bus 

Yes, van 

No 

3% 

~ 

95% 

7.1:!, 

7.1:!> 

85.8:!> 

This suggests that slightly over 14% of those carpooling were drawn from 
other vehicles using the AVL and, thus, does not represent an effective 
increase in AVL ridership du.e to carpooling. This indicates that carpooling 
has effectively increased AVL utilization by 10% to 11% •. Since it is 
possible that, if carpoolers were not al lowed on the AVL, some of the 
carpoolers would choose to ride a bus or vanpool, this should represent a 
high es.ti mate of the effective increase in AVL utilization due to carpool in.g. 
It s.hould also be noted that the percent of carpoolers who previously used 
other modes on the AVL increased from 5% in October 1985 to 14% in April 
1986. 

Other issues shou 1 d be emphasized. First, a11 owing carpoo 1 s to u.s.e the 
Katy AVL did not resu.1 t in the substantial increases in total AVL utilization 
that were rea 1 i zed when carpoo 1 s were a11 owed onto the Shi r1 ey and. E 1 Monte 
HOV facilities. Al lowing carpools onto those projects increased total HOV 
utilizatton by 48% and 74%, respectively (Table 9). Second, the Katy AVL ha.s 
not generated the significant increase in carpools typically associated with 
HOV projects (Table 7). And, since the total utilization of the Katy AVL is 
1 ess than what might be expected (Table 9), the carpool component is being 
compared to a relatively low base; this could overemphasize the impact of 
carpools on effective AVL utilization. 

For purposes of this analysis, it is assumed that all owi.ng carpools onto 
the AVL has increased effective peak-period AVL. person movement by 
approximately 10%. 
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Conclusion Pertaining to Evaluation Criterion 

The increase in AVL person movement resulting from carpool utilization 
is a criterion for evaluating the success of the carpool experiment. Table 
13 summarizes this criterion. 

Table 13. Person Movement Impacts of Carpooling, Criterion for Assessirg 

the Success of the Katy AVL Carpool Experiment 

Rating! Associated Impact 
4. Highly successful Total AVL person movement increases by at least 

211' due to carpoolirg 

3. successful 2 Person movement increases by between 5% and 211' 

2. Sanewhat Unsuccessful Person movement increases by between 11' and 5% 

1. Highly Unsuccessful Person movement decreases 

1af the 6 criteria used to rate the success of the carpool experiment, this criterion 

is given the second heaviest total rating (25% of total). 
2rhe April 1986 data fall into this category. 

Based on the data presented, it could be concluded that, in regard to 
this criterion, the experiment has been a success. However, due to the 
number of qualifying factors referred to previously, it is assumed for this 
analysis that, in terms of the person movement impact, the carpool experiment 
is midway between "successful" and "somewhat unsuccessful: 
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V. PERCEPTION OF AVL UTILIZATION 

A major purpose for allowing carpools to use the AVL was to make the AVL 
appear more uti 1 ized to the general public. The carpooling has increased the 
volume of vehicles using the AVL. In March 1985, 135 vehicles used the AVL 
during a typical peak period; in April 1986, 252 vehicles were using the AVL 
in the peak period, an 87%.increase over the March 1985 volumes. 

The effect Of this increased volume on the perception of AVL utilization 
is considerably different between the users and the non users of the AVL. 
For all AVL user groups, a higher percentage of users feel the AVL is 
sufficiently utilized in comparison to responses to previous surveys. Given 
that transit represents approximately 70% of AVL users, a majority of the AVL 
users believe the AVL is sufficiently utilized. It should be realized that, 
due to the sharp peaking characteristics typical of the AVL, most of the AVL 
users see the AVL only during the time period in which it is most intensively 
utilized. 

While the increased volume of AVL traffic has had a positive impact on 
the perception of utilization by the users of the AVL, the same is not true 
of the non users of the AVL. This group, in spite of an 87% increase in AVL 
vehicle utilization, perceives the AVL to still be significantly 
underutilized. While the negative expression in the April 1986 surveys may 
be somewhat overstated in that the non AVL users are al so being 
inconvenienced by the Phase 2 AVL construction, the conclusion has to be that 
al lowing carpools to utilize the AVL has not altered the opinion on the part 
of non AVL users that the priority lane is badly underutilized. The 
percentage of non users feeling the AVL is a good improvement has also 
declined over the 1ast year. 

These data are summarized in Table 14. 

At this time, the non user perception of the AVL is difficult to 
evaluate. It may be that, unless the AVL operates at speeds and volumes 
comparable to the mainlanes, a certain portion (and possibly a large portion) 

29 



of the non users may feel the AVL is. underu.ti 1 i.zed, Simi 1 ar surveys have 
been performed on the North Transitway where peak-hour transitway volumes are 
betwee-n 200 vph and 300 vph; in those surveys, approximately 75% of the non 
users felt the AVL was underutilized. Since, with 2+ unauthorized carpools 
al 1 owed onto the Katy Transitway in August 1986, transitway volumes are now 
over 2000 vehicles per peak period. Surveys presently scheduled for Spring 
1987 should give a better indication of how the non user perception of 
utilization is changed by significant increases in transitway demand, Due to 
the high weighting given to this evaluation criteria, this issue is a concern 
that should be resolved as part of the scheduled on-going research effort. 

Table 14. Perception of the utilization of the Katy AVL 

Measure of AVL users Non AVL users 

MotoristsEffectiveness Transit Vanpool carpool Totall 

3/85 4/86 3/85 4/86 10/85 4/86 3/85 4/86 3/85 4/86 

Is the AVL Sufficiently 

Utilized 

Yes 49% 66% 30% 41% 34% 45% 43'.I\ 59% 3',I\ 3',I\ 

NO 33'.I\ 14% 51% 34iii 43'.I\ 32'1 39% 20% 90% 92'1 

Not Sure 18% 20% 19% 25% 23'.I\ 23'.I\ 18% 21% 7% 5% 

Is the AVL a Good 
Improvement 

Yes --- --- --- --- --- --- --- --- 41% 37% 

No --- --- -- --- --- --- --- -- 35% 43'.I\ 

Not Sure -- --- --- --- --- --- --- --- 24iii 20% 

lweighted average for all AVL users (bus and vanpool in 3/85; bus, vanpool and carpool in 4/86). 

Source: Texas Transportation Institute Surveys. 

Conclusion Pertaining to Evaluation Criterion 

In the criteria for evaluating the success of the carpool experiment, 
the non user perception of the AVL utilization was the single most important 

30 

https://underu.ti


criterion. Table 15 summarizes this criteria. In terms of this evaluation 
factor or measure of effectiveness, the carpool experiment is considered 
"highly unsuccessful." 

Table 15. Non User Perception of Katy AVL Utilization, criterion for Assessing 

the Success of the Katy AVL Carpool Experiment 

Ratingl Associated Impact 

4. Highly Successful 

3. Successful 

2. Somewhat Unsuccessful 

1. Hlghly Unsuccessful2 

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

Between 5Cll, and 7Cll, of non-users respond that AVL is 
sufficiently utilized. 

Bet.,een 50% and 7Cll, of non users respond that AVL is not 
sufficiently utilized. 

t,tire than 70% of non users respond that AVL is not 

sufficiently utilized. 

lof the 6 criteria used to rate the success of the carpool experiwent, this criterion is given 
the heaviest relative weighting (30% of the total). 

2rhe April 1986 data fall into this category. 
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VI. CHANGE IN AVERAGE TRAVEL 'TIME ON THE AVL 

A concern associated with AVL carpool utilization was that the increase 
in AVL volumes would depress the speeds on the AVL. This, in turn, could 
reduce the attractiveness of the AVL. To investigate this concern, data have 
been collected relating to time mean speed, spot speeds, and vehicle headways 

on the AVL. 

AVL Travel Time, Average Speeds, and Headways 

Average Travel Speeds 

Time mean speeds were measured for each vehicle on the Katy AVL. The 
times the vehicle entered and exited the AVL were recorded to the nearest 
second, and the travel time was divided into the length of the priority lane 
to cal cul ate average travel speeds. Since the vehicles have to reduce speeds 
to enter and exit the AVL, the time mean speeds are less than the maximum 
operating speeds attained within the AVL. 

Average speeds are shown in Table 16. No significant change has 
occurred in this average speed, even though total vehicular volume on the AVL 
increased by 871 between March 1985 and April 1986. The data also indicate 
a smal 1 range of speeds for al 1 types of vehicles operating on the AVL. 

Table 16. Time Mean Speeds on the Katy AVL 

Average Speed (mph) Bus Varpool Carpool Total 

3/85 5/86 3/85 5/86 3/85 5/86 3/85 5/86 

Average Travel Speed (mph) 52 56 56 57 --- 56 55 56 

Standard Deviation 8.7 3.3 3.3 3.2 -- 3.6 3.5 3.4 

Coefficient of variation 0.17 0.06 0.06 0.06 --- 0.06 0.06 0.06 
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Tr<1vel time data c.ol l.ected for specific sections of the AVL <11 so 
confirm that average speed has not been adversely impacted (Table 17), 

Table 17. Travel Tlntes iind Aver'!Qe Speeds, Katy AVL 

AVL Section Time Period Avg. Travel Time (min) Avg. Speed (mph) 

3/85 4/86 3/85 4/86 

west Belt to Gessner 

l. 7 miles 

Gessner to Post Oak 

4. 7 miles 

6-9 a.m. 

6:30-8:30 a.m. 

3:15-6:15 p.m. 

4:15-6:15 p.m. 

6-9 ~.m. 

6:30-8:30 a.m. 

3:15-6:15 p.m. 

4:15-6:15 p.m. 

1.9 

1.9 

1.9 

1.9 

5.1 

5.1 

5.1 

5.1 

1.9 

1.9 

1.8 

1.8 

5.0 

5.0 

5.2 

5.2 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

57 

57 

56 

56 

54 

54 

Spot Speed Studies 

A set of vehicle detectors were used to collect spot speeds. This data 
collection technique is not as reliable as the time mean speed data. The 
value of this data is to confirm that speeds for the most part are not 
hindered by other vehicles and are in a narrow range around 55 mph. These 
data are summarized in Table 18. 
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Table 18. Spot Speed Surveys, Katy AVL 

Date and Nunber of Vehicles Speeds Less Nunber of Vehicles With Speeds Over 

66 

Average 

Speed (mph)Direction vans Buses Carpools Missed Than 45 45-50 50-54 54-57 57-60 60-63 63-66 

March 1985 

EB am1 

WB pml 

June 1986 

EB am 

WB pm 

70 

82 

78 

66 

55 

58 

59 

65 

---
--

59 

65 

17 

15 

2 

17 

0 

2 

0 

0 

8 

3 

l 

7 

30 

28 

2 

26 

25 

30 

3 

54 

20 

28 

31 

44 

12 

17 

68 

32 

8 

11 

49 

19 

7 

7 

42 

14 

57 

57 

61 

58 
1Average of data collected on 8 separate days. Refer to Research Report 484-L 

Headways 

Although the average operating speeds on the AVL are very near the speed 
limit, a certain percentage of vehicles are restricted from travelling their 
desired speed due to slower travelling vehicles in the traffic stream. 

Headway data provide an indication of the percent of AVL vehicles having 
their desired speed reduced due to the presence of other vehicles. As would 
be expected, with more vehicles operating on the AVL, this percentage has 
increased (Table 19). Operating conditions of AVL traffic are, for the most 
part, free flow. However, studies at the entrance and exit to the AVL 
indicate that speeds of 31% of the AVL traffic may be affected by other 
vehicles. This percentage ·has increased from the 15% found in the March 1985 
survey. However, the average speed for al 1 vehicles on the AVL has increased 
from 55 to 56 mph. 

Table 19. Percent of AVL Vehicles Havirg Operatirg Speed Restricted Due to 

the Presence of Other AVL Vehicles 

Date Avg. AVL Peak-Hour 

vo11.111e 

Percent With Speed 

Restricted 
March 1985, Before Carpools 

April 1986, After Carpools 

82 

140 

15% 

31% 
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Conclusion Pertaining to Evaluation Criterion 

Possible changes in AVL operating speed are a criterion for evaluating 
the success of the carpool experiment. Table 20 summarizes this criterion. 

Table 20. Change in Average Travel Time on the AVL, Criterion for Assessirg the 

success of the Katy AVL Carpool Experiment 

Ratirg1 Associated Impact 
4. Highly successful2 No charge. 
3. Successful Average travel speed decreases Oy no more than 3 mph. 

2. Somewhat Unsuccessful Average travel speed decreases oy oetween 3 mph and 6 mph. 

l. Highly unsuccessful Average travel speed decreases oy more than 6 mph. 

lof the 6 criteria used to rate the success of the carpool experiment, this criterion is.given 

the third heaviest relative weightirg (20% of total). 

2rne April and June 1986 data fall into this category. 

If anything, average travel speed on the AVL has increased slightly. 
Thus, in terms of this measure, the carpool experiment is considered "highly 
successful". 
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VII. MIXED-FLOW TRAFFIC LANES 

It is conceivable that al lowing carpools onto the AVL could have either 
a positive or a negative impact on the mixed-flow lanes. If substantial 
carpool volumes use the AVL, mainlane volumes could be decreased which might 
improve operations. Conversely, the existing access/egress locations to the 
AVL are less than desirable. Large volumes entering or exiting the AVL, 
particularly at the p.m. exit locations, could deteriorate level-of-service 
on the mainlanes. 

Due to natural variability in the traffic stream, it is difficult to 
precisely quantify changes in mainlane operating speeds. However, the data 
collected (Tables 21 and 22) suggest that, if anything, mainlane speeds have 
increased since carpools began to use the AVL. However, it does not appear 
that this change is a result of carpools using the AVL. 

Table 21. Travel Time and Speeds, Freeway Mainlanes, SH 6 to S.P.R.R. 

(13.2 miles) 

Traffic and Time Period 

Avg. Travel Time (min). Avg. Speed (mph) 

3/85 7/86 3/85 7/86 

A.M. Eastbound 

3-Hour Period, 6-9 a.m. 

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

P.M. Westbound 

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

2-Hour Period, 4:15-6:15 p.m. 

26.5 

30.6 

21.3 

24.7 

19.l 

20.9 

19.l 

21.l 

30 

26 

37 

32 

42 

38 

41 

38 
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Table 22. Average Speeds on the Katy freeway MBinlanes 

Date, Direction, 

Time 

Average Speed in '4"H 

Section l Section 2 Section 3 Section 4 

3/85 7/86 3/85 7/86 3/85 7/86 3/85 7/86 

Eastbound, A.M. 

6:00 54 54 55 51 55 59 55 55 

6:15 46 56 49 51 50 55 54 60 

6:30 31 51 33 42 39 51 49 55 

6:45 26 43 26 35 34 43 54 53 

7:00 22 42 22 30 28 55 54 --
7:15 20 36 16 28 22 

I 
30 54 53 

7:30 18 32 18 18 
. 

21 25 52 55 

7:45 18 36 17 20 22 28 54 51 

8:00 33 48 28 23 26 30 54 55 

8:15 30 54 21 36 26 31 56 57 

8:30 39 55 30 51 28 34 55 57 

8:45 53 55 37 56 33 46 56 53 

Westbound, P.M. 

3:00 58 53 60 51 66 44 55 59 

3:15 57 55 57 48 58 49 55 54 

3:30 48 55 53 49 54 51 57 51 

3:45 56 55 49 46 58 54 53 53 

4:00 56 53 50 52 60 36 55 58 

4:15 48 60 44 49 41 30 55 58 

4:30 49 55 35 46 34 29 54 51 

4:45 ·42 41 28 35 28 31 44 48 

5:00 42 37 25 31 24 22 46 44 

5:15 48 47 22 27 22 22 46 41 

5:30 35 53 20 25 19 20 49 45 

5:45 47 49 21 32 25 21 42 45 

6:00 58 49 28 32 32 25 50 52 

Note: Section 1 a.m. and Section 4 p.m. = SH 6 to West Belt AVL entrance. 

Section 2 a.m. and Section 3 p.m. = West Belt AVL Entrance to Gessner AVL ent. 

Section 3 a.m. and Section 2 p.m. = Gessner AVL entrance to Post Oak 

Section 4 a.m. and Section 1 p.m. = Post oak to S.P.R.R. 
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However, it should be noted in reviewing Tables 21 and 22 that travel 
time data collected in March 1985 are being compared to travel time data 
collected in July 1986. This inconsistency was the result of difficulties in 
scheduling the data collection effort. 

The data do suggest that travel time savings on the AVL are less than 
they were in 1985. To further check this finding, additional travel time 
data were co 11 ected in September 1986, after 2+ carpools were a11 owed onto 
the transitway. 

The differences in average speeds between AVL and non-AVL traffic are 
not as large as in the "before" study (March 1985). The poor economy and the 
construction projects are factors that contribute to a current reduction in 
peak-period traffic and resultant congestion. The survey taken in July 1986 
had the added factors of reduced demands because of school and vacation 
traffic. The survey taken in September 1986 included the shift of 
approximately 1600 carpool vehicles in the three-hour peak from the mainlanes 
of the freeway to the AVL. 

Even though transitway volumes in the a.m. in September are 175% greater 
than March 1985, travel time savings are only about 20% greater (Tables 23 
and 24). This no doubt helps to explain the slower than expected growth in 
transitway volumes. However, projections continue to call for increases in 
freeway volumes in the future. 

Conclusion Pertaining to Evaluation Criteria 

Changes in freeway speeds and travel times are a criterion for 
evaluating the success of the carpool experiment. Table 25 summarizes this 
criterion. 

39 



Table 23. Eastbound AM Travel Time savings for Katy AV\. users, 
May 1985 and Septenber 1986 

Time of 
Day 

Time saved by AV\. 
(mirutes) 

AVL Person Volume Travel Time saved 
(person mirutes) 

5/85 9/86 
. 

5/85 9/86 5/85 9/86 

6:00 a.m. -1.8 -3.2 90 150 -162 -480 
6:15 -0.9 -3.l 152 211 -137 ~654 
6:30 1.8 -2.9 66 508 119 -1,473 
6:45 4.3 0.7 466 677 2,004 474 
7:00 7.0 4.2 288 897 2,016 3,767 
7:15 11.3 4.9 358 844 4,045 - 4,136 
7:30 11.3 5.5 218 949 2,463 5,220 
7:45 11.5 5.3 166 691 1,909 3,662 
8:00 8.3 5.0 238 563 1,975 2,815 
8:15 7.2 3.3 188 465 1,354 1,535 
8:30 5.6 1.7 90 302 504 513 
8:45 0.9 -0.l 60 302 54 -30 
9:00 -0.l -1.8 60 11 -6 -380 

3 Hr. Total 
2 Hr. Total 

2,380 
1,988 

6,559 
5,594 

16,138 
15,885 

19,485 
20,136 

Table 24. Westbound PM Travel Time Savings for Katy AV\. Users, 
May 1985 and septenber 1986 

Time of 
Day 

Time saved by AVL 
(mirutes) 

AVL Person Volume Travel Time Saved 
(person mirutes) 

5/85 9/86 5/85 9/86 5/85 9/86 

3:00 p.m. 
3:15 
3:30 
3:45 
4:00 
4:15 
4:30 
4:45 
5:00 
5:15 
5:30 
5:45 
6:00 
6:15 

-1.7 
-0.9 
-1.0 
-0.8 
-2.0 

1.2 
3.5 
7.4 

10.0 
10.4 
13.6 
10.5 
6.7 

-0.3 

-0.7 
-0.6 

0.5 
-0.2 
-1.2 
0.4 
1.9 
3.4 
4.8 
6.8 
8.8 
6.3 
3.8 
3.0 

0 
0 

120 
158 
164 
248 
324 
330 
122 
374 
198 
166 
60 

120 

0 
0 

138 
203 
424 
471 
611 
597 
503 
899 
699 
510 
286 
395 

0 
0 

-120 
-126 
-328 
298 

1,134 
2,442 
1,220 
3,890 
2,693 
1,743 

402 
-36 

0 
0 

110 
-41 

-509 
188 

1,161 
2,030 
2,414 
6,113 
6,151 
3,213 
1,087 
1,185 

3 Hr. Total 
2 Hr. Total 

2,384 
1,882 

5,312 
4,500 

13,212 
13,822 

23,102 
23,354 
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Table 25. Change in Person Delay to Mixed-Flow Traffic, Criterion for Assessing 

the success of the Katy AV\. Carpool Experiment 

RatinQ1 

2 4. Highly successful No change or a decrease in total delay 
3. successful Delay increase by less than 51 

2. Somewhat Unsuccessful Delay increases by 51 to !OS 
1. Highly Unsuccessful Delay increases by more than !OS 

Associated Impact 

lof the six criteria used to rate the success of the carpool, experiment, 

this criterion is given the fourth heaviest total rating (lSS). 
2rhe April-June 1986 data fall into this category. 

In terms of this evaluation factor or measure of effectiveness, the 
carpool experiment is considered "highly successful". Factors other than the 
presence of the AVL, such as the downturn in the economy, are having a 
greater impact on mixed-flow traffic than is the presence of an AVL. 
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VIII. AVL BREAKDOWN DATA 

A concern associated with allowing carpools onto the AVL has been that 
such an action would increase the frequency of breakdowns in the AVL; if 
those breakdowns blocked the 1 ane, the rel iabi 1 ity of service on the AVL 
would be adversely impacted. 

Metro AVL operating data have been analyzed for the period from October 
29, 1984 through May 21, 1986. These data are summarized in Table 26. 

For the period since carpools began operating on the AVL, total vehicle 
breakdowns have been 141 greater (33 versus 29 disabled vehicles} than they 
would of had there been no carpool operation on the AVL. Whi 1 e carpools 
represent over 401 of total vehicles on the AVL, they constitute 121 of the 
total disabled vehicles that have occurred since the AVL was opened to 
carpools. At current carpool volumes and breakdown rates, one carpool 
breakdown would be expected to occur every 2 months. Interviews with Metro 
staff responsible for operating the AVL indicate that all disabled carpools 
have been able to pull to the side of the AVL and have not blocked through 
traffic. 

Conclusion Pertaining to Evaluation Criterion 

Increase in the frequency of breakdowns on the AVL was an evaluation 
criterion. The criterion was evaluated as follows: "Highly Successful", no 
increase; "Successful", 1 ess than a 51 increase; "Somewhat Unsuccessful", 
increase by 51 to 151; "Highly Unsuccessful", increase by over 151. 

The data suggest that breakdowns have increased by 141 due to carpool 
uti 1 ization of the AVL; this equates to "somewhat unsuccessful". However, 
given the 1 ow frequency of carpool breakdowns and the fact that the 
breakdowns have not blocked the through 1ane, a "successful" conclusion 
is assumed for this criterion. 
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Table 26. Vehicle Breakdown Rates, Katy freeway AVL 

Vehicle Group Time Period 

10/29/84-5/21/86 4/1/85-5/21/862 

NO •.of Disabled Vehicles' Total 

Buses 

vans 

Carpools 

No. of Towed Vehicles, Tota13 

Buses 

vans 

Carpools 

Vehicle Miles of Travel (VMTl, Total 

Buses 

vans 

Carpools 

VMT/Disabled Vehicles, Total 

VMT/Disabled Bus 

VMT/Disabled van 

VMT/Disabled Carpool 

VMT/Towed Vehicle, Total 

VMT/Towed Bus 

VMT/Towed Van 

VMT/Towed Carpool 

37 

29 

4 

4 

9 

6 

0 

3 

843,190 

283,770 

358,610 

200,810 

22,788 

9,785 

89,652 

50,202 

93,687 

47,295 

---
66,936 

33 

25 

4 

4 

9 

6 

0 

3 
709,040 

.236,920 

271,310 

200,810 

21,486 

9,477 

67,827 

50,202 

78,782 

39,486 

----
66,936 

loperating period from inception of AVL. 

2aperating period from when carpools allowed onto AVL. 

3rowed vehicles are a subset of disabled vehicles. 
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IX. AUTHORIZATION AND ENFORCEMENT COSTS 

A11 owing carpoo 1 s onto the AVL could increase costs for both enforcement 
and vehicle authorization. The Director of Transportation Programs at Metro 
was requested to address these concerns; her response is presented below. 

Administrative Costs Incurred to Authorize Carpools 

No additional staff has been necessary to maintain an efficient 
authorization system. Carpool and vanpool authorizations for both the Katy 
and North Transitways are handled by two information operators on the 
CarShare/VanShare staff. These operators spend about 20% of their time 
performing vehicle and driver authorizations. These tasks have become a part 
of the staff's job responsibilities. 

The Metro computer system file format for vanpool information was easily 
adapted to carpool information. Al 1 carpool vehicle and driver information 
is on computer and is easily retrieved. 

As carpools are authorized on other Metro transitways, an additional 
staff person may be necessary to authorize drivers and vehicles. This staff 
person wi 11 be necessary to hand 1 e the increased demand. Metro wi 11 not be 
projecting any additional staff for carpool/vanpool authorizations during FY 
87. 

Increase In Enforcement Costs 

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

The introduction, of carpools on the Katy AVL has resulted in an increase 
in traffic violations on the AVL resulting in changes in modes of 
enforcement; however, costs have not been affected at the present time. 
These viol at ions have related to non-compl lance to the three (3) person 
carpool rule, speeding and other vehicle violations. 

Conclusion Pertaining to Evaluation Criterion 

It appears that the marginal impact on authorization and enforcement due 
to AVL carpool utilization has been minimal. In regard to this criterion, 
the carpool experiment is judged to be "successful". 
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X. CONCLUSIONS 

A summary of the evaluation of the individual criterion is shown in 
Table 27. Based on that evaluation, as of April 1986 the Katy carpool 
experiment is judged to be between "somewhat unsuccessful" and "successful". 
If numerical values are assigned to the possible outcomes (with "highly 
successful"= 4; "successful"= 3; "somewhat unsuccessful"= 2; and "highly 
unsuccessful" = 1), the weighted value for the carpool experiment is 2.62. A 
value of 2.5 is midway between "successful" and "somewhat unsuccessful". 

A 11 of the individual criterion, with the exception of the non-user 
perception of Katy AVL utilization, were rated as at least "successful". 
However, the non-user perception of utilization, which is the single most 
important criterion and the primary reason for all owing carpools onto the 
AVL, is judged to be "highly unsuccessful". If AVL volumes were to increase 
sufficiently to alter the non-user perception of underutilization, it is 
reasonable to assume that other evaluation criteria would be adversely 
impacted. Further monitoring of the Katy carpool experiment will identify 
impacts of increased AVL carpool volumes. 
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Table 27. Overall Evaluation of Katy AVL Carpool Experiment 12 MOnths After Carpools 
were Allowed Onto the AVL 

Criterion 
Relative 
Weightlrg 

Conclusion Pertainirg 
to Experiment Relevant Data 

l. Charge in Person MOvement on the AVL 
Directly Attributable to Carpoolirg 

2. Non-User Perception of Katy AVL 
Utilization 

3. Charge in Travel Time on the AVL 

4. Charge in Delay to Mixed-flow Traffic 

s. Increase in Frequency of AVL Break-
downs 

6. Increase in Autmrization and Enforce-
ment Costs 

25% 

30% 

20% 

15% 

Sil: 

5% 

Between "SUcce"ssful" and 
"Soolewhat Unsuccessful" 

"Highly Unsuccessful 11 

"Highly Successful" 

"Highly Successful" 

"Successful 

. 

"SUccessful 11 

• AVL person movement increased Dy 10% due to 
carpoolirg 

• over 90% of non-users feel the AVL is not 
sufficiently utilized. 

• If anythirg, average speeds on the AVL have 
incteased. 

• No change was detected. 

• Breakdowns increased by 14% due. to carpoolirg; 
the numoer of breakdowns was small and none 
blocked the AVL 

• Marginal increase in costs due to carpools has 
oot Deen substantial. 

TOTAL 100% Between "Soolewhat 
l.xlsuccessful" and 
11 successful11 

. 
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