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1. Project Description

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

The 21-mile 1-95 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 1-95 between 1-395 in Miami and 1-595 in Fort Lauderdale—known as 95
Express—with the support of a $62.9 million Urban Partnership Agreement (UPA) grant from
USDOT. Itis also implementing a $1.8 billion expansion of 1-595 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 1-95 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 1-95 were not able to provide reliable travel. 95 Express Lanes
project was designed to reduce congestion and make travel along this portion of 1-95 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 1-95 HOV lanes to Express Lanes focuses on the throughput enhancement of
the whole 1-95 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 1-95 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 1-95 Express Lanes are as follows:

Maximize throughput

Maintain free-flow speed on the Express Lanes and travel time savings
Increase trip reliability

Incentivize transit and carpooling

Reduce congestion by diverting traffic to non-peak periods

Meet increasing travel demand in the future

Facilitate trip-reducing carpool formation

NogakowhE

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).



3.0

ther Actions Taken

a) Fr

om 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 1-95 in Miami and 1-10 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):

b) Fr

... 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 1-95 general purpose lanes.

om: 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



« ADT Tolled: 59,000

e Total ADT: 60,000

e 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/

e Most recent monthly report:
http://www.sunguide.org/sunguide/images/uploads/tmc_reports/2012 11 29 95 EL_Monthly
October 2012 rjs_final.pdf

e Midyear report (2009):
http://www.sunguide.org/sunguide/images/uploads/tmc_reports/95X 1A UPA Eval Midyear
Report 10 30 2009 FINAL.pdf

e 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 1-95. 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 1-95 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):


http://www.sunguide.org/sunguide/images/uploads/tmc_reports/2012_11_29_95_EL_Monthly_October_2012_rjs_final.pdf
http://www.sunguide.org/sunguide/images/uploads/tmc_reports/95X_1A_UPA_Eval_Midyear_Report__10_30_2009__FINAL.pdf
http://www.sunguide.org/sunguide/images/uploads/tmc_reports/95X_P1_UPA_Eval_FY_11_Annual_Report__02_17_2012_rjs__FINAL.pdf
http://www.sunguide.org/sunguide/images/uploads/tmc_reports/HOV_Report_Analysis_Memo_FINAL_3.14_.12_.pdf

Table 2 PM Peak Period Travel 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 1-95 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



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 SOVSs) 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.

Table 4 Person Throughput by Vehicle Type in Managed Lanes 2008 vs 2009 (Northbound;
PM Peak Period- 4 to 6 PM) (Cain, 2009)

Vehicle Type Managed Lanes Facility (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%

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 1-95. The travel speed during PM peak periods (4 PM-7 PM)



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 1-95
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 HOV 3+ 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. Itis 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



* Annual revenue: $14.79 million (projected FY 2011/12)
e Toll operator: SunPass (Florida’s Turnpike Enterprise)

ii) Revenue use:
e $3.61 Million Transit
e $0.03 Million
* $0.50 Million Phase 2 build out
e $4.00 Million R&R Reserve/Sinking Account
e ($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://d2dtI5nnipfrOr.cloudfront.net/tti.tamu.edu/documents/0-6396-1.pdf

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


http://www.sunguide.org/sunguide/images/uploads/tmc_reports/95X_P1_UPA_Eval_FY_11_Annual_Report__02_17_2012_rjs__FINAL.pdf

I1. Georgia
Express 85, Atlanta

1. Project Description

GDOT converted 16 miles of HOV lanes on 1-85 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 1-85 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 (1-85) 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):
e 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 1-85 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 1-85 carpoolers:

e 63% were in two-person carpools

e 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,



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 1-85 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 1-85
(http://www.georgiatolls.com/programs/i-85-travel-data/):

e 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.

e 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 1-85 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):
e Operating costs and revenues have yet to be determined.
e Revenue use: Operation and maintenance, per the Section 166(c) of Title 23, United States Code.
e 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/185expresslanes/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 1-85 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 1-85 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://d2dtI5nnipfrOr.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)/1-10 (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 1-10 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 1-10 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 1-10, 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 1-10 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 (I1-10) 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 HOV?2 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:
e Evaluation and Performance Measurement of Congestion Pricing Projects (pages 107-108).

e Managed Lanes: A Cross-Cutting Study (Chapter 3).
e 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 1-10 (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):

b) Fr

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.

om 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 1-10E and I-10W are not favorable to the
implementation of value pricing for the future expansion of these corridors. However, 1-10W
travelers seem to be more willing to pay for travel time savings. This is likely due to the fact that

travelers on 1-10W have higher average household incomes, are more likely to use I1-10W 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):
e Hourly operational capacity: About 1500 vph

b) For Katy, from the Priced Managed Lane Guide (pages 1-35 to 1-36):
e ADT Un-tolled: 5,201 vpd

e ADT Tolled: 8,307 vpd
e Total ADT: 13,508 vpd
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e Hourly Operational Capacity: 2,200 vehicles per hour per lane
e 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 1-10 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 1-10 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 1-10 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 1-10, 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):

e Itincreased the number of three-plus carpools during the peak;

e It redistributed two-plus carpools to before and after the peak hour;

e Itincreased 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 1-10 (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 1-10 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.

I) 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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Changing HOV Definitions
Pl 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 | 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, 1-95 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.
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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 | 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+. | believe we have talked about this before. | think Atlanta and Miami are the
only examples | can think of, but seem to recall Dallas or somewhere in Texas as well. And | 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 (1-85) 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.

PEACH PASS

About the Situation:

In November 2008, the United States Department _

of Transportation (USDOT) awarded a $110 million The all-electronic toll lanes
Congestion Reduction Demonstration (CRD) Program
grant to Atlanta. This grant allowed for implementation of
an integrated mobility solution for congestion-priced High
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.

on 1-85 include a host of

innovative technology and

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 1-85 Express Lanes Project is the first in the country to simultaneously raise
the occupancy requirement from 2+ persons to 3+ persons for toll-free passage,
while introducing pricing to allow single-occupant vehicles to buy access.



DESCRIPTION d- --_mm. e

Lilburn Rogg
The CRD I-85 Express Lanes To Shellewterg
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project included innovative
elements and technology that
made it unique from any other
HOT lane conversion project in
the country.

These elements included:

» 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
traffic conditions.

* 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
is continuously adjusted to keep traffic moving. 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 1-85
Express Lanes are collected electronically, meaning no toll booths are needed and
drivers do not have to slow down or stop. This allows traffic in the Express Lanes to
maintain highway speeds.



Image to the right:
Construction components
of 1-85 Express Lanes.
Project included a wide
range of physical and
logical components from
rumble stripes covering
double white lines to
cameras.

Violation
Camera

Profiler

Antenna

Each tolling location
includes a violation
camera, laser profiler,
Remote Traffic Microwave
Sensor (RTMS) traffic
counter, toll gantry,
Automatic Vehicle
Identification (AVI) antenna
and roadside civil and
tolling cabinets.

Toll Mode and Enforcement Technologies

The fiber optic network was designed and built to transport data from roadside tolling
equipment to the hosted back office. For in-lane patrol, dedicated law enforcement
officers were trained and equipped with new vehicles which included 13 new mobile
Automated License Plate Readers (ALPR). ALPRs audibly alert officers when a vehicle
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.



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
information about traffic flow conditions throughout Georgia to EarthCam Stations.
Through the use of this state-of-the-art operation, important functions were seamlessly
managed, including:

1. Dynamic toll rates

2. Monitoring for traffic incidents and
coordinating with GDOT'’s Traffic
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 1-85 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 1-85
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 1-85

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 Atlanta region grows and traffic management becomes more complex.



These challenges posed a real concern for the region in terms of how traffic impacts
quality of life and mobility. The primary goal of the 1-85 Express Lanes is to provide
reliable travel times for motorists that chose to use them. By managing the demand for
the lanes and keeping traffic free-flowing through dynamic pricing, thousands of Peach
Pass customers are experiencing time savings, including single occupant motorists who
were not able to access the HOV lanes in the past.

BENEFITS =/

The goal of the 1-85 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 1-85 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.

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, 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.

Peach Pass Transponders

- "Eﬁgg 1\\\\3\\6'&\2\\\;\\2\\\7\‘\,\\\\7 -85 Express Lane Project
- 13,000 75,000
35,000 100,000

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.
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The following survey results show benefit themes
and feedback regarding HOT lanes:

Perceived Benefits

* Provide drivers with a sense of control over traffic

* 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: Traffic volumes on HOT 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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"Fuhs, Charles A." To Joseph Rouse <joseph_rouse@dot.ca.gov>
<Fuhs @pbworld.com>

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

bcec

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.

77777 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. 1I'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



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).
unauthorized use, disclosure, viewing, copying, alteration, dissemination or
distribution of, or reliance on this message is strictly prohibited.
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.

! )

Houston HOY data historic record to September 2006.pdf Freeway HOW-3 Lanes [nventary. doc
|t
1388 HOY Conference [exerpts on Houston experience). pdf
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Houston High Occupancy Vehicle Lane
Operations Summary

Katy Freeway (IH 10W) / North Freeway (IH 45N)
Gulf Freeway (IH 45S) / Northwest Freeway (US 290)
Southwest Freeway (US 59S) / Eastex Freeway (US 59N)

Volume — Passenger Utilization
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Prepared for
Metropolitan Transit Authority of Harris County
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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 (AVI) equipment remains disconnected in conjunction with

freeway reconstruction.
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Hours of Operation:

GENERAL INFORMATION

Facility Monday - Friday Saturday Sunday

IH 10W Katy HOV 5-11 AM, 2-8 PM 5 AM-8 PM (outbound) | 5 AM-8 PM (inbound)
IH 10W Katy Downtown Connector (two-way) 5 AM-8 PM Closed Closed

IH 10W Katy Diamond Lanes — Inbound 24 hours 24 hours 24 hours

IH 10W Katy Diamond Lanes — Qutbound 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 10W Katy HOV'

6:45-8:00 AM

5:00-6:00 PM

IH 10W Katy Downtown Connector (two-way)

IH 10W Katy Diamond Lanes — Inbound’

6:45-8:00 AM

IH 10W Katy Diamond Lanes — Outbound’

5:00-6:00 PM

IH 45N North HOV

IH 45S Gulf HOV

US 59N Eastex HOV

US 598 Southwest HOV

US 290 Northwest HOV

6:45-8:00 AM

" Katy HOV lane and Katy Diamond lanes operate at 2+ occupancy during open hours on Saturdays and Sundays

Data Collection Site Locations:

Facility

Data Collection Site Location

IH 10W Katy HOV

Post Oak

IH 10W Katy HOV

Eastern Extension

IH 10W Katy Downtown Connector

Downtown Terminus

IH 10W 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:

e AM Peak Period — time period from 6:00-9:30 AM
e PM Peak Period — time period from 3:30-7:00 PM

e 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
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HIGH-OCCUPANCY VEHICLE LANE COMPARISON

YEARLY | QUARTERLY
SEPT JUNE SEPT | PERCENT| PERCENT

FACILITY MEASURE 2005 2006 2006 CHANGE CHANGE
[KATY FREEWAY (I-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
TOTAL 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
TOTAL CARPOOLS 3,346 2,931 3,621 5.23 20.13
TOTAL 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]
TOTAL 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 TOTALVEHICLES 3,330 2,601 3,113 -6.52 10.68
TOTAL PERSONS 9,594 8,202 9,045 -5.72 10.28
TOTAL 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
TOTAL 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
TOTAL 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]
TOTAL PERSONS 10,594 8,650 13,465 27.1 55.66]
TOTAL 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 50.12 221
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
TOTAL 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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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 50 262 524 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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KATY FREEWAY (IH 10W) HOV LANE UTILIZATION
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KATY FREEWAY (IH 10W) HOV LANE UTILIZATION

TOTAL DALY VEHICLE TRIPS
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KATY FREEWAY (IH-10W) HOV LANE WEEKEND UTILIZATION - DAILY VOLUME HISTORICAL SUMMARY

Past Qak Eastem Exiension Total Katy HOV Lane
Saturday Sunday Saturday Sunday Saturday Sunday
Sep-00 461 904 1,878 2,938 2,339 3,842
Dec-00 800 1,277 1,964 2,969 2,764 4,246
Mar-01 634 945 1,840 3,005 2474 3,850
Jun-01 898 1,682 2,108 3,774 2,806 5,456
Sep-01 741 1,319 2,017 3,169 2,758 4,488
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 5,336
Sep-02 356 1,510 3,484 4,518 4,340 5,028
Dec-02 1,101 1,606 3,433 4,138 4,534 5742
Mar-03 870 1,386 2,850 3,691 3,720 5077
Jun-03 1,564 1,420 2,551 3,931 4,115 5,351
Sep-03 775 1,682 2,390 2,988 3,165 4,680
Dec-03 862 1,615 2,844 4,130 3,806 5,795
Mar-04 a37 1,488 3176 3,977 4,013 5475
Jun-04 707 1,300 3,247 3,762 3,854 5,082
Sep-04 - - 2975 4,821 2,976 4,821
Dec-04 - - 3,115 3,855 3,115 3,355
Mar-05 - - 3,706 4,492 3,705 4,492
Jun-05 - - 4,304 5,805 4,304 5,805
Sep-05 - - 3,369 4173 3,369 4173
Dec-05 - - 2,858 2,438 2,958 2,438
Mar-06 - - 2,869 3,787 2,869 3,787
Jun-06 - - 1,940 2743 1,940 2.743
Sep-06 - - 2,148 2,937 2,149 2,937

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

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

SEPTEMBER 2006
Past Oak Eastern Extension Total Katy HOV Lane
Saturday Sunday Saturday Sunday Saturday Sunday
4-5 - - 1 1 1 1
5-8 - - 4 3 4 3
6-7 - - 11 7 11 7
7-8 - - 45 15 45 15
8-9 - - 65 55 B85 55
89-10 - - Q0 140 80 140
10 - 11 - - 155 171 155 171
11-12 - - 157 218 157 218
12 - 13 - - 178 234 178 234
13- 14 - - 275 342 275 342
14 -15 - - 285 283 285 283
15-18 - - 167 287 167 297
16 - 17 - - 159 316 159 316
17-18 - - 209 424 209 424
18 -19 - - 195 316 195 318
19-20 - - 144 105 144 105
20 - 21 - - g 10 ] 10
21-22 - - 0 0 Y 0
Total - - 2149 2,937 2,149 2 H37

Data collected at Post CQak and Eastern Extension.

HOV Lane operates from 5:00 a.m. tc 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 HOV lane.

Source: Texas Transportation Institute

Note: Post Oak entrance/exit ramp was closed on weekends in June due to freeway reconstruction.
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KATY FREEWAY (1H-10W) DIAMOND LANE UTILIZATION - DAILY VOLUME HISTORICAL SUMMARY

DATE INBOUND VOLUME CUTBOUND 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 4932
Des-02 4,331 3,906
Mar-03 5,196 3712
Jun-03 5,536 4,643
Sep-03 5,671 4,407
Dec-03 5,152 4,623
Mar-04 5,298 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 5108 4,170
Dec-05 4,377 3,302
Mar-06 4,530 4,067
Jun-06 3,236 2,330
Sep-06 4130 1,573

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

SEPTEMEER 2006

TIME INBOUND VOLUME OUTBOUND VOLUME
0-1 1 1
1-2 0 0
2-3 0 0
3-4 0 0
4-5 8 o
5-6 167 11
B-7 1,008 5]
7-8 1128 9
8-9 789 7
9-10 243 G
10 - 11 120 12
17 -12 123 14
12-13 85 21
13- 14 57 47
14-15 43 97
15-16 62 160
16-17 56 359
17 -18 hd 365
18- 19 49 278
19-20 35 141

20 - 21 55 30

21-22 65 6

22 - 23 4 5

23- 24 2 3

TOTAL 4,130 1,579

“The Katy Diamond Lanes are open 24 hours per day 7 days per week.

Data coilected at Barker Cypress.

All 24 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 Transponation Institute
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KATY FREEWAY (IH-10W) DOWNTOWRN CONNECTOR - INBOUND OPERATIONAL SUMMARY

SEPTEMBER 2006
AM. - INBOUND P.M. - {INBOUND TOTAL
VEHICLE CLASS Vehicles | Persons Average Vehicles { Persons Average Vehicles | Persons Average
Qccupancy Qcoupancy Qccupancy

BUSES (40 PERSON)

Peak Hour 11 210 19.08 3 50 16.67

Peak Period 33 680 20.61 15 240 16.00 48 920 19.17

OF-Peak [} 0 - ] 0 - o 0 -

Total 33 630 20.61 15 240 16.00 45 920 18.17
NON-METRO BUSES

Peak Hour 0 0 - 1 20 20.00

Peak Period 0 0 - 1 20 20.00 20 20.00

Off-Peak 0 0 - ] 0 - 0 0

Total 0 0 - 1 20 20.00 20 20.00
BUSES {60 PERSON)

Peak Hour 37 1,680 45.41 9 210 23.33

Paak Period 100 4,230 42.30 16 345 21.56 116 4575 39.44

Off-Peak 0 0 - 4] 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 -

Feak Period 3 g 3.00 1 a 8.00 17 4.25

Off-Peak 0 0 - o 0 - 0 -

Total 3 g 3.00 1 8 4.00 17 4.25
CARPQOOLS

Peak Hour 452 1,048 2.27 55 115 2.09

Feak Period 1,165 2,493 2,14 138 333 2.11 1,323 2,826 214

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

Total 1,343 2,849 2,12 277 571 2.06 1,620 3,420 2.1
MOTORCYCLES

Peak Hour g 9 1.00 1.00

Peak Period 28 28 1.00 1.00 35 35 1.00

Off-Peak - - - - - - - - -

Total 28 28 1.00 7 T 1.00 35 35 1.00
TOTAL VEHICLES

Peak Hour 520 2,950 5.67 71 398 5.61

Paak. Period 1,325 7,440 5.60 168 Q53 4.81 1,627 8,393 5.50

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

Total 1,507 7,796 517 7 1,191 3.76 1.824 8,987 4.93

Data collected at Downtown Terminus.

ROV Lane oparaies from $5:00 a.m. t0 8:00 p.m. inbound.

All 2+ vehicles are eligible to use the HOV lane.
AM Peak Hour was 7:15 am. - 8:15a.m.
P Peak Hour was 4:48 p.m. - 545 p.m.

Source: Texas Transporiation [nstitute
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KATY FREEWAY (IH-10W) DOWNTOWN CONNECTOR - QUTBOUND OPERATIONAL SUMMARY
SEPTEMBER 2006

AM. - OUTBOUND P.M. - QUTBOUND TOTAL
WEHICLE CLASS Vehicles | Persens Average Vehicles | Persons Average WVehicles | Persons Average
Qccupancy Qccupancy Occupancy

BUSES {40 PERSOHN)

Peak Hour 0 a - 3 100 3333

Peak Pericd 0 0 - 7 150 21.43 150 21.43

Off-Peak 0 0 - 4] 0 - ] -

Total 0 Q - 7 150 2143 150 21.43
NON-METRO BUSES

Peak Hour 0 0 - 0 1] -

Peak Period ¢ G - a 0 - 0 -

Off-Peak g 0 - a o -

Total 4] o - 0 4] - -
BUSES {60 PERSON)

Peak Hour a 0 - 8 480 61.25

Peak Period 0 0 - 17 365 50.88 17 865 50.63

Qff-Peak 0 0 - 0 0 - 0 0 -

Total 0 0 - 17 865 50.86 17 865 50.86
YVANPOOLS

Peak Hour 0 4] - G 0 -

Peak Period 0 a - 1 5 5.00 5.00

Off-Peak 0 ¢ - 0 0 - 0 -

Total 0 4] - 1 5 5.00 5 5.00
CARPOOLS

Peak Hour B 10 1.67 245 456 2.02

Feak Period 11 18 1.64 526 1,043 1.83 537 1,061 1.98

Off-Peak Q 0 - 90 180 2.00 a0 180 2.00

Total 11 18 1.64 616 1,223 1.99 827 1,241 1.98
MOTORCYCLES

Peak Hour a 0 - 2 1.00

Peak Period 1 1.00 1.00 5 =] 1.00

Off-Peak - - - - - - - - -

Tota) 1 1 1.00 4 4 1.00 5 5 1.00
TOTAL VERICLES

Peak Hour 6 10 1.67 258 1,088 4.22

Peak Period 12 19 1.58 555 2,067 3.72 967 2,086 3.63

Of-Peak 0 Q - i) 180 2.00 S0 180 2.0

Total 12 19 1.58 645 2,247 3.48 657 2,266 3.45

Data coltected at Downtown Terminus.

HOV Lane operates from 5:00 a.m. 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 Transportation Institute
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NORTH FREEWAY (IH-45N) HOV LANE OPERATIONAL SUMMARY
SEPTEMBER 2006

AM. - INBOUND P.M. - OUTBOUND TOTAL
VEHICLE CLASS Vehicles | Persons Average Vehicles | Persons Average Vehicles | Persons Average
Occupancy QOccupancy Qcoupancy

BUSES (40 PERSON;)

Peak Hour & 80 16.00 3 &0 20.00

Peak Period " 210 19.09 10 220 22.00 21 430 20.48

Off-Peak 0 0 - 0 0 - 0 0 -

Total 1 210 19.09 10 220 22.00 21 430 20.48
NON-METRO BUSES

Peak Hour 3 380 43.33 9 aro 41.11

Peak Period 25 930 39.20 24 970 40.42 49 1950 39.80

Off-Peak 0 0 - 0 o - ] 0

Total 25 980 29.20 24 970 40.42 49 1950 39.80
BUSES (60 PERSON)

Peak Hour 36 1,605 44.58 33 1,470 44.55

Peak Period B4 3,750 44 64 75 3,095 41.27 159 5,845 43.05

Off-Peak 0 0 - 0 0 - D o -

Total B4 3,750 44 64 75 3,005 41.27 158 6,845 43.05
VANPOOLS

Peak Hour 25 167 6.68 55 5068 9.20

Peak Period B4 386 6.03 78 662 571 140 1048 7.49

Off-Paak 4] o} - 0 0 - 4] 0 -

Total B4 386 6.03 76 662 8.7 140 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 7,850 207 7457 15,383 2.06

Off-Peak 470 540 200 751 1,602 2.00 1.221 2,442 2.00

Total 4,224 8,668 2.05 4.454 9,157 2.08 8,678 17,825 2.05
MOTORCYCLES

Peak Hour 35 35 1.00 35 35 1.00

Peak Pericd 108 108 1.00 78 76 1.00 184 184 1.00

Off-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 5177 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 4516 14,102 3.12 4,715 14,180 3.M 9,231 28,282 3.06

Data collected at Shepherd.

BOV | ane operates from 5:00 a.m. to 11:00 a.m. inbound and from 2:00 p.m. to §:00 p.m. cutbound.

All 2+ vehicies are gligible 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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NORTH FREEWAY (IH 45N) HOV LANE UTILIZATION
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NORTH FREEWAY (H 45N) HOV LANE UTILIZATION
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NORTH FREEWAY (H 45N) HOV LANE UTILZATION

NUMBER OF PERSONS
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GULF FREEWAY (IH-458) HOV LANE OPERATIONAL SUMMARY
SEPTEMBER 2006

AM. - INBOUND P.M. - OUTBOUND TOTAL
VEHICLE CLASS Vehicles | Persons Average Vehicles | Persons Average Vehicles | Persong Average
Qcoupancy Occupancy Orcupancy

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 0 - 0 o - 0 0 -

Total 13 250 19.23 13 310 23.85 26 560 2154
NON-METRC BUSES

Peak Hour 3] 0 - 0 0 -

Peak Period 3 100 33.33 1 40 40.00 4 140 35.00

Off-Peak 0 o - 0 0 0

Total 3 100 33.33 1 40 40.00 140 35.00
BUSES (60 PERSON)

Feak 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 4] 0 - 0 4] - o 0 -

Total 53 2,355 44.43 52 2,295 44.13 105 4650 44.29
VANPOOLS

Peak Hour 15 117 7.80 10 74 7.40

Peak Period 45 354 7.87 29 184 6.34 74 538 727

Off-Peak o 0 - 0 v - 0 0 -

Total 45 354 787 29 184 8.34 74 533 727
CARPOOLS

Peak Hour 1,450 2,904 2.00 1,08% 2,192 2.0

FPeak Period 2,940 5,827 202 2,666 5483 2.08 5,606 11.410 204

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

Total 3,151 5,348 2.01 3,010 5171 2.05 5,161 12,520 2.03
MOTORCYCLES

Peak Hour 29 29 1.00 23 23 1.00

Peak Period 59 58 1.00 57 57 1.00 116 116 1.00

Off-Peak - - - - - - - - -

Total 59 59 T1.00 57 57 1.00 116 116 1.00
TOTAL VEHICLES

Peak Hour 1524 4,260 2.80 1,149 3,399 2.96

Peak Period 3,113 9,045 2.9 2,818 8,369 2.97 5,931 17,414 2.94

Off-Peak 211 422 2.00 344 688 2.00 555 1,110 200

Total 3,324 9,467 2.85 3,162 2,057 2.86 6,486 18,524 2.86

Data eoflected South of the Eastwood Transit Center.

HOV Lane operates from 5:00 a.m. ¢ 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 715 a.m. - 815 a.m.
PM Peak Hour was 4:45 p.m. - 5:45 p.m.

Source: Texas Transporlation Institute
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GULF FREEWAY (IH 455) HOV LANE UTILIZATION

AM. PEAK HOUR VEHICLE TRIPS
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GULF FREEWAY (H 455) HOV LANE UTILIZATION
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GULF FREEWAY {IH 453) HOV LANE UTILIZATION
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NORTHWEST FREEWAY (US-290) HOV LANE OPERATIONAL SUMMARY
SEPTEMBER 2006

AM. - INBOUND P.M. - OUTBOUND TOTAL
VEHICLE CLASS Vehicles | Persons Average Vehicles | Persons Average Vehicles | Persons Average
Occupancy QOccupancy Cocupancy

BUSES {40 PERSON}

Peak Hour 0 0 - o] 0 -

Peak Pericd 0 a - 0 0 - -

Ofl-Peak ¢ 0 - 0 0 - -

Total Q 0 - 0 0 - -
NON-METRO BUSES

Peak Hour 4] 0 - 0 0 -

Feak Period 0 Q - 5 60 12.00 5 80 12.00

Off-Peak 0 0 - 0 0 - o

Total 0 0 - 5 60 12.00 80 12.00
BUSES (60 PERSON)

Peak Hour 24 1,308 54.38 28 1,420 50.71

Peak Period 59 2,970 50.34 63 3,050 28,41 122 8,020 43.34

OHf-Peak 4] 0 - 0 0 - 0 a -

Total 59 2,970 50.34 83 3,050 43.41 122 6,020 49.34
VANPOOLS

Peak Hour 13 80 6.15 11 52 4.73

Peak Pericd 50 295 5.80 51 306 6.00 m 801 5.95

Off-Peak 0 0 - 0 o - 0 0 -

Total 50 295 5.90 51 306 6.00 101 601 595
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 6,789 202 6,814 13,837 2.03

Off-Peak 426 852 2.00 470 940 200 896 1,792 2.00

Total 3,883 7,900 2.03 3,827 7728 2.02 7,710 15,629 2.03
MOTORCYCLES

Peak Hour 50 50 1.00 50 50 1.00

Peak Period 131 131 1.00 143 143 1.00 274 274 1.00

Ofi-Peak - - - - - - - - -

Tetal 131 131 1.00 143 143 1.00 274 274 1.00
TOTAL VEHICLES

Pegk Hour 1,434 4,256 2.87 1,367 4,130 3.02

Feak Period 3,657 10,444 2.82 3,61¢ 10,348 2.886 7,318 20,792 284

Oif-Peak 428 852 2,00 470 940 2.00 896 1,732 2.00

Total 4,123 11,296 2.74 4,089 11,288 2.76 8,212 22,584 2.75

Data collected at 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 to use the HOV lane except from 6:45 a.m. to 8:00 a.m. when a 3+ requirement is in effect.

AM Peak Hour was 6:45 a.m. - 7:46 a.m.

Pl Peak Hour was 5:15 p.m. - 6:15 p.m.

Source: Texas Transporation Institute
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NORTHWEST FREEWAY (US 290) HOV LANE UTILIZATION

AM. PEAK HOUR VEHICLE TRIPS
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NORTHWEST FREEWAY (US 290) HOV LANE UTILIZATION

AM. PEAK PERIOD VEHICLE TRIPS
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NORTHWEST FREEWAY (US 290) HOV LANE UTILIZATION
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SOUTHWEST FREEWAY (US-59S) HOV LANE OPERATIONAL SUMMARY

SEPTEMBER 2006
AM. - INBOUND P.M. - DUTBOUND TOTAL
VEHICLE CLASS Vehicles { Persons Average Yehicles | Persons Average Vehicles | Persons Average
Ocoupancy Qceupancy Occupancy

BUSES {40 PERSON)

Peak Hour 3 110 38.67 2 50 25.00

Peak Period 15 420 28.00 12 240 20.00 27 BGO 24.44

Off-Peak 0 a - Q 0 - 0] o] -

Total 15 420 28.00 12 240 20.00 27 560 24.44
NON-METRO BUSES

Peak Hour 5 170 34.00 5 170 34.00

Peak Period 12 410 3417 10 350 35.00 22 760 34.55

Off-Peak 0 0 - o 0 - 0 0

Total 12 410 34.17 10 350 35.00 22 760 34.55
BUSES (50 PERSON)

Peak Hour 36 2,185 60.69 41 2,325 £6.71

Peak Period a6 4,395 56.92 87 5,145 53.04 183 10,040 54.86

Off-Peak Q a - 0 0 - a 0 -

Total a6 4,805 58.92 a7 5,145 53.04 183 10,040 54.86
VANPOOLS

Peak Hour 6 27 4.50 21 183 8.71

Peak Period 38 267 7.03 61 503 825 99 770 7.78

Of-Peak 0 0 - 0 G - o o -

Total 38 267 7.03 61 503 8.25 93 770 7.78
CARPOOLS

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

Peak Period 3.545 7403 2.09 3,188 §,850 214 6,744 14,253 2.1

OH-Peak Ky B42 2.00 635 1,270 2,00 956 1,912 2.00

Total 3,566 8,045 2.08 3,834 8,120 212 7,700 16,165 210
MOTORCYCLES

Peak Hour 20 20 1.00 30 30 1.00

Peak Period 70 70 1.00 78 78 1.00 148 148 1.00

Oft-Peak - - - - - - - - -

Total 70 70 1.00 73 78 1.00 148 148 1.00
TOTAL VEHICLES

Peak Hour 1,685 5,902 3.50 1,428 5,681 3.91

Peak Peried 3,765 13,465 358 3,457 13,168 3.81 7,223 26,631 3.69

Off-Peak 3 542 2.00 835 1,270 2.00 956 1912 2.00

Total 4,087 14,107 3.45 4,082 14,436 3.53 3,179 28,543 3.49

Data collected Morth 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 7:15a.m. -8:15 a.m.
PM Peak Hour was 5:00 p.m. - 600 p.m.

Source: Texas Transportation Institute
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SOUTHWEST FREEWAY (US 595) HOV LANE UTILIZATION
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SOUTHWEST FREEWAY (US 595} HOV LANE UTILIZATION
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SOUTHWEST FREEWAY (US 59S) HOV LANE UTILIZATION
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EASTEX FREEWAY (US-53N) HOV LANE OPERATIONAL SUMMARY

SEPTEMBER 2006
AM. - INBOUND P.M. - QUTBOUND TOTAL
WVEHICLE CLASS Vehicles | Persons Average Vehicles | Persons Average Vehicles | Persons Average
Occupancy Occupancy Qccupancy

BUSES (40 PERSON)

Peak Hour o) 0 - 0 ] -

Peak Period 0 o] - o] 0 - -

Off-Peak 0 4] - 0 Q - -

Total 0 0 - 0 Q - -
NON-METRO BUSES

Peak Hour 0 0 - o ¢ -

Peak Perigd 0 0 - 4] 0 - 0 -

Off-Peak 0 0 - 0 0 -

Total 4] 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 81 4,335 53.52

Off-Peak ¢l 0 - 0 0 - 0 Q -

Total 37 2,025 54.73 44 2,310 52.50 81 4,335 53.52
VANPOOLS

Feak Hour 5 36 7.20 18 92 511

Feak Period 33 264 6.95 40 223 5.58 78 487 6.24

Off-Peak 0 0 - 0 0 - 0 0 -

Total 38 264 5.95 40 223 5.58 78 487 6.24
CARPOOLS

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

Feak Period 1,382 2,867 2.08 1,288 2733 212 2,680 5,600 2.09

Off-Peak 101 202 2.00 119 238 2.00 220 440 2.00

Total 1,493 3,089 2.06 1,407 2,971 211 2,900 5,040 2.08
MOTORCYCLES

Peak Hour 38 36 1.00 29 29 1.00

Peak Period ag s 1.00 77 77 1.00 175 175 1.00

Off-Peak - - - - - - - - -

Total 98 o8 1.00 77 77 1.00 175 175 1.00
TOTAL VEHIGLES

Peak Hour 775 2.510 3.24 648 2,406 37

Peak Pericd 1,565 5,254 3.38 1,449 5,343 3.69 3,014 10,587 3.52

OH-Peak 101 202 2.00 119 238 2.00 220 440 2.00

Total 1,666 5,456 3.27 1,568 5.581 3.56 3,234 11,037 3

Data collected South of the Tidwell Transit Center.

HOWV Lane operates from 5:00 a.m. to 11:00 a.m. inbound and from 2:00 p.m. to 8:00 p.m. autbound.
All 2+ vehicles are eligible to use Lhe HOV lane.
AM Peak Hour was 7:15a.m. - 815 a.m.
P Peak Hour was 5:00 p.rm. - 6:00 p.m.

Source: Texas Transporiation Institute
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EASTEX FREEWAY (US 50N) HOV LANE UTILIZATION

NUMBER OF VEHICLES
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EASTEX FREEWAY (US 59N) HOV LANE UTILIZATION

NUMBER OF VEHICLES
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EASTEX FREEWAY (US 59Ny HOV LANE UTILZATION

NUMBER OF VEHICLES
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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 AVI SPEED DATA NOT AVAILABLE
FOR SEPTEMBER 2006

DUE TO CONSTRUCTION ACTIVITIES
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KATY FREEWAY
HOV AVI SPEED DATA NOT AVAILABLE
FOR SEPTEMBER 2006

DUE TO CONSTRUCTION ACTIVITIES
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IH 45N NORTH FREEWAY AND HOV LANE OPERATING SPEEDS (September 2006)

(HOV Limits: FM 1960 to Crosstimbers; FWY Limits: FM 1960 to Quitman)
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