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EXECUTIVE SUMMARY

Throughout the United States, transportation agsnt¢iave begun implementing advanced
parking information systems to increase customesfaation and to improve traffic operations.
Through the use of variable message signs, thestensy provide motorists with real-time
information about parking availability at appropeiaecision points on their route so that they
can make an informed decision about where to pdarkese systems are being deployed in a
variety of environments, including central busindsstricts, airports, and transit park-and-ride
lots. The goals in deploying such a system cag gdapending on the operating environment.
When deployed in a transit environment, goals catude improved user satisfaction, increased
parking utilization at a lot that is currently umddilized and increased transit ridership.

As the exact benefits of deploying a parking mansgg system in a transit environment have
yet to be determined, the United States Departrénransportation’s (USDOT) ITS Joint
Program Office and Federal Transit AdministratibiiA) elected to pursue a national evaluation
of this technology. The USDOT selected an indepahévaluation team to assess the impacts
of two recent deployments: one in Chicago, lllinaisd the other in Montgomery County,
Maryland. The evaluation team worked closely witb project participants to obtain the data
required to conduct a successful evaluation ofetle® deployments.

This report documents the findings of this indepsridevaluation. The study documents
guantifiable system impacts in terms of parkindizdtion, transit ridership, traffic circulation,
and customer satisfaction. This report also inetushstitutional issues and lessons learned by
the project stakeholders throughout deployment gretation of these systems. The four core
objectives of the evaluation were as follows:

» Assess the impact of the systems on ridership arkdng utilization

» Assess the impact of the systems on mode choice

» Assess the impact of the systems on time spenttsagrfor spaces (circulation within and
between lots)

* Assess the impact of the systems on customer actish

The evaluation involved the following data collectiand analysis activities:
» Before/after analysis of transit ridership numbers.

» Before/after analysis of transit station parkingization based on archived system in/out
counts, manual in/out counts, and parking reverate. d

» Analysis of customer intercept surveys and of aisogroup.

SUMMARY OF FINDINGS

The results of the analyses are summarized hemding to each of the four core evaluation
objectives:

» Assess the Impact of the System on Ridership aridrigaUtilization.

» Assess the Impact of the System on Mode Choice.

» Assess the Impact of the System on Time Spent Begrtor Spaces (Circulation within and
between lots).

» Assess the Impact of the System on Customer Satisfia

Evaluation of Transit Applications of Advanced RagkManagement Systems — Final Evaluation Report Xi
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Assess the Impact of the System on Ridership and iRRang Utilization

The evaluation team looked at a variety of datacsuto determine the impact of the system on
parking utilization. Additionally patrons were sayed about the impact of the system on their
commute patterns.

For the Chicago site, the stations did have skghitjher utilization after the system was in place
(1 to 5.5 percent higher). In terms of utilizatidmoughout the day, there was no change at
Hickory Creek, and only a slight change in utilieat at Tinley Park (slightly more people
boarded the late morning trains causing the pealctor approximately one hour later than in
the previous year). In terms of mid-day utilizatispecifically, in general, there are very few
people boarding trains during the mid-day and tfstesn did not cause a significant increase in
mid-day arrivals. This is not surprising considgrihat neither station was at or near capacity
during the timeframe of the study (the Tinley P&tation reached a maximum of 82 percent
capacity, and Hickory Creek reached 74 percent agpa Additionally, no focus group
participants reported that the parking lot has &@esm full when they personally wanted to park
and use Metra.

In the case of the Montgomery County project, isveapected that the system would result in a
change in parking utilization throughout the dayGinmont (rather than an increase in peak
utilization, since it was known that the garagalready at capacity on a typical weekday). The
data show that there was a 20 percent drop inuh#er of patrons arriving at Glenmont before
8:00AM, but that the garage now fills at a fastater This could be an indication that
commuters no longer feel the need to arrive earlgrder to get a parking space, and that they
now go directly to Glenmont [when the signs telkerth that there is availability] instead of
bypassing Glenmont as they might have done preligtisnking that it was full.

For the Norbeck lot it was thought that the systemght increase awareness, and thereby,
utilization of the lot. It was found that, in faatery few people use the Norbeck lot for the
purposes of boarding the Metro at Glenmont. Tipisears to be due to the fact that Norbeck
does not serve as a viable option for most commaut&ome feel that it adds too much time to
their commute and others do not park there sineg #re unfamiliar with the Norbeck bus
schedules.

Assess the Impact of the System on Mode Choice

Since it was thought that lack of parking might &#eperceived barrier to transit, it was
hypothesized that some motorists might be encodrémewitch modes to transit after seeing a
sign indicating that there is in fact parking asble (in particular on days of heavy traffic).
Surveys provided insight into this at both sitésboth cases very few respondents indicated that
the signs have affected how often they take trangit Montgomery County however, many
indicated that the signs have improved their aneserof parking alternatives for the Red Line.
In fact, one-third of those surveyed at Norbeckidated that they were not aware of the lot
before the signs were installed.

Assess the Impact of the System on Time Spent Seairgy for Spaces

It was also thought that the system would save fionecommuters. Again surveys provided
insight. For the Chicago project, most respondemtiated that the signs have not influenced
them because they have never experienced diffidiying parking. However, some did
indicate that the signs have saved them time idiritp a parking space, particularly at Tinley
Park where there are multiple lots.

Evaluation of Transit Applications of Advanced RagkManagement Systems — Final Evaluation Report ioxi
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For the Montgomery County project, responses wéferent as expected since the Glenmont
garage is typically at capacity on weekdays andipgris more of a challenge. Most survey
respondents indicated that there has been atdeastime that they have been unable to find a
space at Glenmont, and nearly one-fifth reported they often spent time circling the garage
looking for a space before the system was install&oout a quarter of respondents reported that
they feel that the signs have made a differencethéon and that the signs have reduced the
amount of time that they spend looking for a spa&ihough the team was not able to obtain a
statistically significant sample size, the datattlfze team was able to obtain show that
circulation appears to have reduced significantlyappears that 57 percent fewer vehicles left
the Glenmont Garage during the peak hour aftesyseem was installed as compared to before
the system was installed. The environmental impesdociated with 46 fewer vehicles
circulating through the garage each day is equitaie® an emissions savings of 10.490 tons of
carbon dioxide (or 20,980 Ibs) over the course ydar.

Assess the Impact of the Systems on Customer Sadistion

In general, for both projects, survey results iathcthat commuters are satisfied with the sign
locations and accuracy and that they would likede similar signs at other locations. Although
few respondents agree that the signs have imprthesd overall commuting experience, when

asked whether they would like to see similar sigustalled at other stations, many reported that
they would.

CONCLUSIONS

The following is a summary of the conclusions relgag the hypotheses developed for this
evaluation:

Chicago Project

» Hypothesis: The system will increase parking zdiiion at the Mokena/Hickory Creek and
the Tinley Park/80th Avenue Station parking lofshe hypothesis is inconclusivélthough
both stations did have slightly higher utilizatiafter the system was in place (1 percent
higher at Tinley Park and 5.5 percent higher aketig Creek), it is unclear whether these
increases can be attributed to the system. Anybeunof factors such as population
increases or rising gas prices could have causqumraon of this ridership increase.
Furthermore, the system only benefits those diiee to the station (rather than those who
walk/bike or use kiss-and-ride), and some of thdership increase could in fact be
comprised of individuals who walk or bike to theatgin, or who use the kiss-and-ride
facility. Finally, on the converse, any ridershigreases that did result from the system
could have been masked by decreases in ridershipathre expected to result from riders
being drawn over to any adjacent Metra line dusetwice improvements.

* Hypothesis: The system will positively affect amser satisfactionThis hypothesis is
supported by the customer intercept surve§msrvey results indicate that commuters are
satisfied with the sign locations and accuracythatlthey would like to see similar signs at
other locations. Although few respondents agraettie signs have improved their overall
commuting experience, when asked whether they wideddo see similar signs installed at
other stations, many reported that they would.

» Hypothesis: The system will reduce traffic cirdida between the north and south Tinley
Park/80th Avenue Station parking lofEhis hypothesis is inconclusive based on the aechiv
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system data and the customer intercept survAjthough unnecessary circulation between
the lots was thought to be a problem, it does ppear that any patrons left the lot during the
AM peak period indicating that all vehicles entgrthe lot were able to find a parking space.
The primary reason for this is that the Tinley P&tition never reached capacity during the
timeframe of the study (even at its peak, the dthis station were only at 82 percent
capacity). However, the survey results providesamdication the system has helped
commuters. Ninety-six percent of respondents theheated that they have always been
able to find a parking space since the system wdsd while only 83 percent indicated that
they were previously able to find a space.

» Hypothesis: The system will reduce traffic cirdida between the Tinley Park/80th Avenue
station and the Mokena/Hickory Creek statidinis hypothesis is inconclusive based on the
archived system data and the customer intercepteyst Although unnecessary circulation
between these two stations was thought to be dgmlit does not appear that any patrons
left either of the lots during the AM peak periaatjicating that all vehicles entering the lot
were able to find a parking space. The primargoador this is that neither stations reached
capacity during the timeframe of the study (eveisgbeak, Tinley Park only reached 82
percent capacity and Hickory Creek only reachegétéent capacity).

* Hypothesis: The system will result in an increisedership on the Rock Island District
Line as parking utilization increases at the TirPayk/8(' Avenue and Mokena / Hickory
Creek StationsThis hypothesis is inconclusivAlthough both stations did have slightly
higher ridership after the system was in place8(@mpercent increase at Hickory Creek and a
7.1 percent increase at Tinley Park when comp&®@$ data to 2002 data), it is unclear
whether these increases can be attributed to 8temsy Any number of factors such as
population increases or rising gas prices couletltaused a portion of this ridership
increase. Furthermore, the system only benefitsethvhadrive to the station (rather than
those who walk/bike or use kiss-and-ride), and sofhthis ridership increase could in fact
be comprised of individuals who walk or bike to #tation, or who use the kiss-and-ride
facility. Finally, on the converse, any ridersimpreases that did result from the system
could have been masked by decreases in ridersitipvire expected to result from riders
being drawn over to any adjacent Metra line dusetwice improvements.

* Hypothesis: The system will result in an increi@sgansit mode share among commuters
whose origins lie near the Mokena/Hickory Creek @imdey Park/88 Avenue Stations
This hypothesis is supported by the customer iafgrsurveys.Though not many, a few
respondents did indicate that the signs have affidobw often they take transit. Two
percent of Hickory Creek Station respondents apdrdent of Tinley Park Station
respondents reported that the parking availabilftgrmation has caused them to take Metra
instead of driving.

* Hypothesis: The system will result in an increi@smid-day arrivals at the Mokena/Hickory
Creek and the Tinley Park/8@®venue Station parking latsThis hypothesis is not supported
by the data.There was no change in utilization at Hickory Gresnd only a slight change in
utilization at Tinley Park (slightly more peopledvded the late morning trains causing the
peak to occur approximately one hour later thaihiénprevious year). In terms of mid-day
utilization specifically, in general, there are wéw people boarding trains during the mid-
day and the system did not cause a significaneas® in mid-day arrivals. This is not
surprising considering that neither station wasratear capacity during the timeframe of the
study (the Tinley Park Station reached a maximu®2gbercent capacity, and Hickory
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Creek reached 74 percent capacity; additionallyfpras group participants reported that the
parking lot has ever been full when they personaiinted to park and use Metra).

Montgomery County Project

* Hypothesis: The system will increase driver awassnof parking alternatives when riding
the Red Line in Montgomery Countyrhis hypothesis is supported by the customer iaptrc
surveys. Approximately one quarter of respondents (27 grd@rat Norbeck and 17 percent at
Glenmont) indicated that they agreed or strongheed that the signs have improved their
awareness of parking alternatives for the Red LiRerthermore, one-third of respondents
parking at the Norbeck Park-and-Ride lot indicateat they did not know about the lot prior
to the signs.

* Hypothesis: The system will positively affect amser satisfactionThis hypothesis is
supported by the customer intercept survesgrvey results indicate that commuters are
satisfied with the sign locations and accuracythatlthey would like to see similar signs at
other locations. Although few respondents agraettie signs have improved their overall
commuting experience, when asked whether they wideddo see similar signs installed at
other stations, many reported that they would.

» Hypothesis: The system will reduce circulationhwitthe Glenmont Garagé his
hypothesis is supported by the customer interagpeys. Most survey respondents
indicated that there has been at least one timelega have been unable to find a space at
Glenmont, and nearly one-fifth reported that thi#grospent time circling the garage looking
for a space before the system was installed. Abautarter of respondents reported that
they feel that the signs have made a differentleeim and that the signs have reduced the
amount of time that they spend looking for a spaliee data show that circulation has been
reduced significantly — it appears that nearly é&pnt fewer vehicles are now leaving the
Glenmont Garage in the morning hours, and thisctegliate to an emissions savings of
69,556 pounds of carbon dioxide over the courseyaar.

* Hypothesis: The system will increase parking zailion at the Norbeck park-and-ride Lot
while maintaining the current parking utilizationtbe Glenmont Metro Statiorrhis
hypothesis is inconclusivdt was impossible to ascertain from the data wéethilization of
the Norbeck lot increased among commuters usingr@édat. However, anecdotal evidence
indicates that very few people use the lot forghgposes of boarding the Metro at
Glenmont. When surveying patrons at this lot,@ha&luation team inquired about how full
the lot is on a typical day, and on both days #aent was told by survey respondents and by
the shuttle bus operator that the lot typicallyteoms only 30 cars. The parking utilization at
the Glenmont Garage has not changed since thersysis added.

» Hypothesis: The system will increase transit 8tigy on the Red Line as the parking
utilization at the Norbeck park-and-ride lot incsea This hypothesis is not supported by the
data. In looking at monthly weekday boardings at the Glent and Wheaton Stations over
the past 3 years, there is no indication that sigigrhas increased at either station since the
signs were installed. Furthermore, since usagleeoNorbeck lot does not appear to have
increased since the signs were installed, it doéseem reasonable that any increase in
ridership at Glenmont would have been the resulh@fsystem.

* Hypothesis: The system will result in an incre@sgansit mode share among commuters
whose origins lie near the Glenmont Statidiis hypothesis is supported by the customer
intercept surveysThough not many, a few respondents did indicaaéttie signs have
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affected how often they take transit. Four to &B&pnt of respondents at Glenmont and 9-18
percent of respondents at Norbeck gave responaew/thuld indicate that they feel the signs
have affected how often they ride Metro.
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1 INTRODUCTION

1.1 Overview

Throughout the United States, transportation agsnt¢iave begun implementing advanced
parking information systems to increase customgsfaation and to improve traffic operations.
Through the use of variable message signs (VM®kdlsystems provide motorists with real-
time information about parking availability at appriate decision points on their route so that
they can make an informed decision about wherath. pThese systems are being deployed in a
variety of environments, including central busindssricts, airports, and transit park-and-ride
lots. The goals in deploying such systems can dapending on the operating environment.
When deployed in a transit environment, goals catude improved user satisfaction, increased
parking utilization at a lot that is currently umddilized, and increased transit ridership.

As the exact benefits of deploying a parking manage system in a transit environment have
yet to be determined, the United States Departroénransportation’s (USDOT) ITS Joint
Program Office and Federal Transit Administratibii4) elected to pursue a national evaluation
of this technology. The USDOT selected an indepahévaluation team to assess the impacts
of two recent deployments: one in Chicago, lllinaisd the other in Montgomery County,
Maryland. The evaluation team worked closely wiik project participants to obtain the data
required to conduct a successful evaluation ofetlee deployments.

This report documents the findings of this indepsridevaluation. The study documents
guantifiable system impacts in terms of parkindizdtion, transit ridership, traffic circulation,
and customer satisfaction. This report also inetushstitutional issues and lessons learned by
the project stakeholders throughout deploymentapedation of these systems.

1.2 Organization of the Report
The remainder of the Evaluation Report is structa® follows:

» Section 2 — Chicago Project:This section provides background information onGtmécago
project, information about the goals and objectiaésthe evaluation of that project,
information about the data sources that were usetia@ study, and information about the
findings of the evaluation.

* Section 3 — Montgomery County Project: This section provides background information
on the Montgomery County project, information abdle goals and objectives of that
project, information about the data sources thaewsed in the study, and information about
the findings of the evaluation.

* Section 5 — Institutional Issues and Lessons Learde This section provides information
on institutional issues and lessons learned bytbgct stakeholders throughout the course
of the deployment and operation of these systems.

» Section 6 — Conclusions:This section provides a summary of the findingshef study as
well as overall conclusions.
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2 CHICAGO PROJECT

2.1 Project Background

In the interest of providing better and more useffbrmation to motorists, the Chicago
Regional Transportation Authority (RTA) and Metrtag commuter rail system serving the
Chicago Metropolitan area), decided to undertabda project to test the usefulness of a real-
time parking information system for two of theirnemuter rail stations in suburban Chicago.
This system development and demonstration efford fumded by RTA and by the Federal
Highway Administration (FHWA) through the Gary-Chgo-Milwaukee (GCM) Intelligent
Transportation Systems (ITS) Priority Corridor mang administered by the lllinois Department
of Transportation. In total, the cost of the Mgbraject was approximately $1 million, which
included construction of the signs as well as pasolg and installing the hardware and
software. In addition to this, the cost of concégtelopment was approximately $100,000, and
the cost of the engineering design, or design fipations, was approximately $150,000.

The system, which has been in place since AugusP@@6, provides travelers with real-time
information about parking availability at key deoris points along the nearby Interstate and key
arterials for two Metra park-and-ride lots. Thesteyn also provides riders with additional
parking signage and guidance around the two trateaiions, while supplying Metra with real-
time information about parking utilization at thestations. In providing additional information
to motorists, RTA and Metra hoped the system wauolgrove customer satisfaction and
possibly draw in new riders.

As a first step in considering a parking managenpeoject, RTA conducted a feasibility study
in 1998. As part of this feasibility study, theeagy surveyed 316 patrons at various Metra
Commuter Rail stations during and immediately foilog the morning (AM) peak. The
surveys, consisting of 11 core questions, focusedtation parking, station signage, and the
types of information that riders would like to geested on variable message signs. The survey
found that a majority (62 percent) of all transders felt that signage around transit stations
could be improved. Further, the survey found thagr three-quarters of regular transit riders
(commuters) felt that parking guidance informatieas a significant issue.

Four main corridors were originally considered tlois project, with two or three stations under
consideration along each corridor. Some of the feeyors considered in selecting project
locations included: land configuration, fill rates the parking facilities, lot size, the presence
and location of nearby arterials, and growth anedlse surrounding communities.

After careful consideration, RTA and Metra agreedhtplement the pilot project at two stations
along the Rock Island Line, a line that providessise from downtown Chicago to the City of
Joliet, lllinois. The two stations selected argaaent stations located near the end of the Rock
Island Line: the Tinley Park/80th Avenue Statiamd ahe Mokena/Hickory Creek Station.
These locations were chosen because of their optiomabination of location and ridership. At
the time of the feasibility study, the parking fitigs at the Tinley Park/8b Avenue Station

! wilbur Smith Associates. “Parking Management SysteNeeds Assessment Report” prepared for Metgagsof the project design effort,
July 2002.
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were often at or near capacity, while the lotshat Mokena/Hickory Creek Station typically had
excess capacity. Given the proximity of these stations, RTA and Metra representatives
expected that the real-time information provided ttye system would increase parking
utilization at the Mokena/Hickory Creek Station tibéhrough new riders and through a change
in utilization among existing Rock Island Line mats (i.e., some of those who used to park at
Tinley Park/88' Avenue might now begin parking at Mokena/Hickome€k). It was expected
that the system would result in an increase inipgrktilization at the Hickory Creek Station
while maintaining parking utilization at the Tinldgark Station, thereby translating into an
increased number of transit riders on the Rochtslane.

2.2 System Description

The RTA/Metra parking management guidance systenomsprised of two main components:
parking monitoring and an en-route information eyst The parking monitoring component
monitors the number of vehicles entering and egitall commuter lots at the two Metra
Commuter Rail Stations. The en-route informatigstem (the dynamic message signs),
communicates parking availability information toveérs along key expressways and arterials. A
map of the deployment area and the approximateditocaf each sign are shown in Figure 1.
This map illustrates the station locations withpexg to the expressway (Interstate 80) and the
arterials. Figure 2 presents a diagram of the agessigns and the information that is presented
on them. The photo inset of the communicationsetow Figure 2 indicates its location at the
Mokena/Hickory Creek Station.
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Figure 1. Area Map Showing Station Locations in Riation to Sign Locations

2 Google Map of Mokena, lllinois, <http://maps.gaagbm/>.
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2.2.1 The Parking Monitoring Component

The parking monitoring component includes vehiacitedtion devices at each of the stations’
entrance and exit points.The vehicle detection system utilizes two-charioep detectors that
maintain a wired connection with the cluster managet server. The loop detection devices
beneath the pavement magnetically detect vehiclésrieg and leaving the parking lots. An
example of detector placement is depicted in Figure

As shown in Figure 4, plastic delineators chaneetraffic to ensure that vehicles do not cross
over into the other direction of traffic and geunted incorrectly. As vehicles are counted, this
information is communicated to a central workstatioat maintains a real-time space inventory.

3 HNTB Corporation, RTA, Metra, “Parking Managemé@htidance System” plans.
4 HNTB Corporation, “Parking Management Guidancet@ys plans. Metra project number BN 3591-5710-2005.
® Metra, “Parking Management Guidance System: Sigatifns” Supplementary Conditions, (October 31020 p. SC-5.
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Figure 3. Example of Loop Detector Placemerft.

Figure 4. Flexible Delineators Channel Traffic inb Lanes to Ensure

Accurate In/Out Counts.’

® HNTB Corporation, RTA, Metra, “Parking Managem@htidance System” plans.
70
Ibid.
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The communications tower has line-of-sight contadh all of the variable message signs.
Based on the number of remaining spaces, the dgnamessage signs are updated from the
cluster management server through the spread-spectidio link. Metra then monitors real-

time information from two workstations in their dotewn headquarters. This allows Metra
system administrators to diagnose and troublestnoptssues that arise.

2.2.2 The Traveler Information Component

The parking management guidance system is equipfibaight variable message signs (VMS).
The locations of these signs were indicated insgrstem map shown previously in Figure 2. As
shown in Figure 5, the signs involve a static elefrtbat provides positive guidance to the
parking facilities at each station along with a aync element that presents real-time parking
availability information® Two signs are solar powered as electrical powas not feasible at
these sign locations.

The vehicle count presented on the VMSs can be tepgdat an interval set by system
administrators. The signs are updated approximatery 5 minutes.

Figure 5. Chicago’s Signs Provide Real-Time Information about the
Number of Spaces Available at Two Metra Stations.

8 HNTB Corporation, RTA, Metra, “Parking Managem@htidance System” plans.
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2.3 Description of Deployment Sites

The Tinley Park/80th Avenue and Mokena/Hickory @Rré&dations are situated on the Rock
Island Line just off Interstate-80, approximately Biles southwest of downtown Chicago. The
Rock Island Line offers service from downtown Clgieao the City of Joliet, lllinois. Figure 6
depicts the Rock Island Line and the location eftilo transit stations.

Although the Mokena/Hickory Creek and Tinley Pafkl8 Avenue Stations are located

relatively close to one another (approximately femapart), the Hickory Creek Station receives
significantly less ridership on an average weekdAgcording to Metra's most recent ridership
survey (conducted in November 2086ihe Tinley Park/80 Avenue Station currently serves

approximately 2,287 riders per day on weekdays,lentiie Mokena/Hickory Creek Station

serves approximately 1,133 riders per day on weekda

There is anecdotal evidence that many area resideruding some current Metra riders, are
unacquainted with the location of the Hickory Cré&thtion. Therefore, it was thought that one
obstacle that could be preventing potential ridessn using the Hickory Creek Station as an
alternate to the Tinley Park Station is Metra’'s extmased fare structure. Although parking fees
are the same for both stations ($1.00 per day)aithdugh the Hickory Creek Station is located
adjacent to the Tinley Park Station, the fare iganexpensive from Hickory Creek since it is

located in a different zone (Hickory Creek is l@chtn Zone F, while Tinley Park is in Zone E).

As a result, some motorists may decide to parkheatTinley Park/80th Avenue Station rather

than the Mokena/Hickory Creek Station becausertia fare is less expensive (for riders using
a monthly pass, boarding at Tinley Park rather tHarkory Creek would result in a savings of

$11 each month (a 10 percent savirgs).

9 “Commuter Rail System Station Boarding/Alightingudt, Train-by-Train Detail, Fall 2006”, Metra Qféi of Planning & Analysis, January
2007 (data for Rock Island Line collected on Tugst@iiovember 14, 2006).
®Metra Fare Chart (effective June 1, 200Bitp://Metrarail.com/Data/fares-2002-chart.htextcessed February 1, 2007.
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Figure 6. Rock Island Line and Deployment Sites:

2.3.1 Tinley Park/8d" Avenue Station

The Tinley Park/80 Avenue Station is situated in a high-growth aned las two parking lots,
one to the north of the station and one to thelsoBbth lots are operated and maintained by the
Village of Tinley Park. In total, the station hagproximately 2,300 surface spots, 40 of which
are designated as handicapped. It is importamtote that prior to the addition of 300 new
parking spaces in the summer of 2005, the lot wakilacapacity on an average weekday.
During a site visit in September 2005 it was ndteat the lots were not at full capacity.

Various factors may influence a motorist’s decisiorpark in either the north or south lot. For

example, patrons who prefer the south lot may dasd@ provides faster access/egress to the
active-track platform (trains typically arrive addpart from the south track at this station and all
pedestrian crossings are at-grade as shown ind=igumeaning that if a patron arrives at the

 Metra Rock Island District Map, <http://Metraraism/Sched/ri/ri.shtml>.

Evaluation of Transit Applications of Advanced RagkManagement Systems — Final Evaluation Report 25



Chicago Project May 9, 2008

platform once the train is already there, they woahve to wait for the next train since they
would not be able to board). Conversely, patrom® \prefer the north lot may do so as it
typically allows for easier access to major arterivhich can help them make a quick exit at the
end of the day. As shown in Figure 8, patronsitegairom the north lot have direct access to
80th Avenue, the roadway used to exit the TinleykiB@th Avenue station (note that 80th

Avenue dead ends at the north lot). Patrons lga¥ie south lot must yield to heavy southbound
traffic (on 80th Avenue) in order to make a lefadaurn onto southbound 80th Avenue. As a
result, it often takes more time for patrons td &x south lot.

During the site visit, it was noted that unnecessaiculation was occurring as motorists tried
unsuccessfully to park in their preferred lot befagsorting to the other lot. Now that the system
is in place, the two VMSs located closest to thaéli Park Station provided parking availability
information for the north and south lots (as shamwthe schematic in Figure 2). This additional
information was expected to eliminate any unnecgsseculation between the two Tinley Park
lots.

Figure 7. Both Stations have an At-Grade PedestnmaCrossing.
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2.3.2 Mokena / Hickory Creek Station

The Mokena/Hickory Creek Station is located ong $twther away from downtown Chicago. It
is operated and maintained by the Village of Mokama consists of one lot with multiple
entrances and exits onto Hickory Creek Drive aswshm Figure 9. A total of 1,300 parking
spaces are currently available at this stationririguhe planning of the project, Metra estimated
that approximately 70-80 percent of the parkingcepaat this station were utilized on an average
weekday*?

2 Metra Rail Mokena/Hickory Creek Station Summaryttg:www.Metrarail.com/Station-maps/6251.gif>, lastessed April 21, 2008.
3 |bid, <http://mww.Metrarail.com/Sched/ri/hicory emk.html>, last accessed April 21, 2008.
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2.4 Evaluation Approach / Data Collection Methodolo  gies

A set of test hypotheses was developed to assessipiacts of the system at the Tinley Park and
Hickory Creek Stations. Each hypothesis was telsyedollecting data before and after system
deployment and by analyzing this data to deternfitieere is a measurable difference that can
be attributed to the system. The specific tesbthygses for the evaluation were divided into two
categories: key and secondary. While both sels/pbtheses are important to this evaluation, it
is believed that the key hypotheses have greatee far determining the impacts of the system.
The hypotheses are provided below.

Key Hypotheses:

» The system will increase parking utilization at tMekena/Hickory Creek and the Tinley
Park/ 80th Avenue Station parking lots.

* The availability of real-time information will pdsrely affect customer satisfaction.

4 Metra Rail Mokena/Hickory Creek Station Summaryttg:www.Metrarail.com/Station-maps/6251.gif>, lascessed April 21, 2008.
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Secondary Hypotheses:

The system will reduce traffic circulation betwedte north and south Tinley Park/80th
Avenue Station parking lots.

The system will reduce traffic circulation betweade Tinley Park/80th Avenue Station and
the Mokena/Hickory Creek Station.

The system will result in an increase in ridershipthe Rock Island District Line as parking
utilization increases at the Tinley Parkf8@venue and Mokena/Hickory Creek Stations.

The system will result in an increase in transitdeghare among commuters whose origins
lie near the Mokena/Hickory Creek and Tinley Pabk/8wvenue Stations.

The system will result in an increase in mid-dayvaits at the Mokena/Hickory Creek and
the Tinley Park/86 Avenue Station parking lots.

Table 1 outlines the hypotheses for the Chicagduatian, and for each hypothesis, identifies
one or more MOEs that will be used to assess tipethgsis. The data sources and analysis
approaches that will be used to compute the MOE&slap illustrated.

Table 1. Evaluation Approach for Chicago Project

Hypothesis MOE Data Source Proposed Analysis
The system will increase Parking utilization In and out counts at Before/after
parking utilization at the at both lots. both lots via system. comparison of

Mokena/Hickory Creek and
the Tinley Park/80th Avenue
Station parking lots.

parking utilization at
both lots.

The system will positively
affect customer satisfaction.

Rider-reported leve
of satisfaction with
transit.

The system will reduce traffic
circulation between the north
and south Tinley Park/80th
Avenue Station parking lots.

The system will reduce traffic
circulation between the Tinley
Park/80th Avenue station and
the Mokena/Hickory Creek
station.

Rider-reported
improvements in
traffic circulation.

Customer intercept
surveys.

Analysis of surveys.

The system will result in an
increase in ridership on the
Rock Island District Line as
parking utilization increases g
the Tinley Park/8® Avenue
and Mokena / Hickory Creek
Stations.

Ridership on the
Rock Island District
Line and ridership
on the SouthWest
Service Line.

Two days of ridership
data collected from
5:00AM to 12:00PM at
each of four stations:

- Tinley Park / 88
Avenue

- Mokena / Hickory
Creek

- 1539/ Orland Park
-179"/ Orland Park

Before/after
comparison of
ridership figures at
the four stations.
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Hypothesis MOE Data Source Proposed Analysis
Rider-reported Customer intercept Analysis of surveys.
transit-use. surveys.

The system will result in an Rider-reported Customer intercept Analysis of surveys.
increase in transit mode share transit-use. surveys.
among commuters whose
origins lie near the
Mokena/Hickory Creek and
Tinley Park/88 Avenue
Stations.
The system will result in an Number of patrons | Mid-day in/out vehicle Before/after
increase in mid-day arrivals at arriving during the counts at both lots via comparison of
the Mokena/Hickory Creek mid-day at each of | system. number of vehicles
and the Tinley Park/8d the lots. entering/exiting
Avenue Station parking lots. both lots during
mid-day.
The system will result in a Number of drivers In and out counts at Before/after
reduction in circulation within| unable to find a both lots via system. comparison of
the Mokena/Hickory Creek parking space at number of vehicles
and the Tinley Park/80 each of the lots. exiting both lots
Avenue Station parking lots. during AM peak
period.
Rider-reported ease¢ Customer intercept Analysis of surveys.
of finding a parking| surveys.
space.

2.4.1 Ridership and Parking Utilization Data

In order to determine if there were any changeparking utilization at the Mokena/Hickory
Creek and the Tinley Park/80th Avenue parking &tsr the addition of the parking information
system, the evaluation team reviewed a range afstairces.

It would seem logical to first look at Metra ridkeig data to see if ridership changed at either of
the two stations. However, since Metra offers deniange of ticket classes (one-way, 10-ride,
monthly), and since tickets are verified througtket-checking on the train rather than through
electronic means, it is difficult to obtain an a@te measure of ridership based on ticket sales
alone (e.g., a patron who typically makes more ttamound trips on Metra each month would
find it more economical to purchase a monthly ghas a series of 10-ride tickets, and there is
no way to know how often they are making a triphs a result, the only detailed ridership
numbers available are those provided by a systeate-Wwoarding-and-alighting study that Metra
conducts every 4 years. The evaluation team addaand reviewed data from the two most
recent studies that were conducted in 2002 and.2006

The team also obtained archived system data frortraM#ocumenting hourly in/out vehicle
counts. The “after” data provided by Metra to tkam covered the time period August 29,
2006-August 20, 2007. To obtain comparable datganking utilization at the two stations
before the addition of the system, RTA and Metreeed to leave the system turned “off” to
motorists for two weeks in August 2006 after theirdong and recording mechanism was in
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place and operating properly to the best of themvwedge. The “before” data provided by
Metra to the team covered the time period AugusDd6-August 28, 2006.

Another source of data that provides some insigtd ridership is parking usage as recorded
based on parking sales at the two stations. Paamrequired to pay one dollar each time they
park, and these funds are collected through anrhsygiem. These funds are collected and
recorded on a daily basis by the jurisdiction resae for the station (in the case of the Tinley

Park Station, the Village of Tinley Park maintathe lot and collects the fees). The evaluation
team obtained data from the Village of Tinley Parid the Village of Mokena and compared

these data with data archived by the system ta gense for the accuracy of the data.

2.4.2 Customer Intercept Surveys

The primary method used to obtain customer reagtionthe system was through an intercept
survey of transit riders. Surveys were administea¢ the Hickory Creek and Tinley Park
stations over a two-day period in March 2007. Boeveys were designed to address the
following hypotheses:

» The availability of real-time parking informatiorilixpositively affect customer satisfaction.
* The accuracy of real-time parking information wdbuce driver frustration.

* The availability of parking information will helprisgers determine when to exit the freeway.
* The system will increase parking utilization at the lots.

* Metra ridership and mode share will increase akipguutilization increases.

» Circulation will be reduced within the lots at batations.

» Circulation will be reduced between the two lotshat Tinley Park/80th Avenue Station.

The survey instruments can be found in the Appendike survey is comprised primarily of
multiple choice questions to ensure that it cowddcbmpleted in less than 5 minutes so that it
would not intrude upon the riders’ daily commute.

The survey team consisted of four members of tlzduation team who distributed surveys, as
well as two staff from RTA who supported the effoyt collecting surveys from patrons as they
exited the train at the LaSalle station downtowrhe team distributed and collected surveys at
the Hickory Creek Station on Tuesday, March 13,72@60d at the Tinley Park Station on
Wednesday, March 14, 2067. Surveys were distributed throughout the entireation of the
morning at both stations, beginning with the fidgparting train at 5:22 AM / 5:26 AM, and
ending with the last train of the morning departatg10:41 AM / 10:44 AM (see the train
schedule shown in Table 2).

Surveyors intercepted patrons as they arrived enpthtform, explaining the purpose of the
survey and asking that they take a few minutesotopdete the survey either while waiting for
the train or while riding the train, explaining thhere would be survey collectors at the LaSalle
Station downtown). If the respondent agreed te thle survey, they were then provided a hard
copy of the survey (printed front-to-back on heasydstock) along with a golf-sized pencil.

!5 The evaluation team intentionally avoided Mondaryd Fridays for data collection since ridershipdteto be lower on those days.
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Surveyors screened for patrons meeting the follgwimee criteria:

* They drove and parked at the station that day lfeyttypically drive and park at the station).
The rationale behind this criterion was that sitleesystem does not benefit those who walk
or bike to the station or those who use the kiss+ae facility, it is only useful to gather
inputs from those who drive.

* They have seen the new sighs.order to gather sufficient information regaglicustomer’s
perceptions of the signs, it was important to syrpatrons who had seen the signs and
would therefore be able to provide insightful respes. Note that this criterion did not limit
the sample since nearly every individual approachédated that they had seen the signs.

» They will be alighting the train at the LaSalle tg&ia. Due to the way in which the surveys
were collected, only those alighting at LaSalleldaomplete the survey. As expected based
on Metra’s knowledge of ridership patterns, thisecion did not limit the sample at all since
every patron approached by the survey team mettitesia.

To determine a target sample size, the evaluagkamtlooked to the most recent ridership
numbers that were available at the time of theesupollection (those collected by Metra in the
fall of 2002)!® The total number of daily boardings at the twatishs in 2002 was 3,193.
Given these ridership figures, the surveyors’ goas to collect 625 surveys in total between the
two stations, or approximately 20 percent of th&alt@stimated boardings. Given that the
numbers indicated that ridership was higher at fheley Park/80th Avenue Station
(approximately twice that of the Hickory Creek 8inj, the goal was to obtain at least 425
surveys at the Tinley Park Station, and at leasi 80rveys at the Mokena/Hickory Creek
Station.

The evaluation team collected 578 surveys at TiRlask (exceeding the target of 425 surveys),
and 324 surveys at the Mokena/Hickory Creek Stafmgain exceeding the target of 200
surveys), for a total of 902 responses. This samptounts for approximately 28 percent of
total boardings at the two Rock Island Line statioifhe response rate at both stations was high:
64 percent at Hickory Creek and 56 percent at ViRlark.

16 “Commuter Rail System Station Boarding/Alightingu@t, Train-by-Train Detail, Fall 2002,” Metra Qféi of Planning & Analysis, January
2003.
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Table 2. Schedule for Rock Island Line

Mokena / Tinley Park - Chicago
Hickory Creek 80th Ave (LaSalle St.)
5:22 AM 5:26 AM 6:14 AM
5:51 AM 5:56 AM 6:45 AM
6:10 AM 6:15 AM 7:02 AM
6:32 AM 6:37 AM 7:27 AM
6:49 AM 6:54 AM 7:44 AM
7:08 AM 7:13 AM 8:01 AM
7:23 AM 7:28 AM 8:12 AM
7:38 AM 7:43 AM 8:27 AM
7:56 AM 8:01 AM 8:48 AM
8:41 AM 8:44 AM 9:45 AM
9:41 AM 9:44 AM 10:45 AM
10:41 AM 10:44 AM 11:45 AM

2.4.3 Focus Group

In order to better understand how users and palensiers of the Metra Rock Island District
commuter train line feel about and respond to #neeal message signs that convey parking
availability at the Mokena/Hickory Creek and Tinlegrk/83" Avenue locations, the evaluation
team conducted a focus group in October 2007. fobes group was designed to address the
following topic areas:

» Commuting Patterns and Options

* Mode Choices

» Driving Conditions/Use of Pre-Trip Traveler Infortitan
* Perceptions of the Parking Information Signs

The 90-minute focus group was conducted at a psmfeal focus group facility in Mokena,
lllinois and was led by a professional facilitatofwo members of the evaluation team observed
the group. Participants were informed that theysteam would be observing their responses to
the questions but they were not in any way afBbivith the local or State Departments of
Transportation, or with Metra or RTA.

The focus group facilitator screened for a mix aftgipants. All participants indicated that they
commute to downtown Chicago at least 3 times eastkwduring the morning rush hour and that
the beginning of their commute is along [-80. Taeilitator then screened to ensure that the
group contained a mix of those who:

» Typically commute via the Rock Island Line, buttjggarted riding within the last year (with
the idea that those who began riding Metra withia past year may have made the switch
due to the signs).

» Typically do not ride the Rock Island Line but $hgy would definitely consider riding.
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» Typically do not ride the Rock Island Line but shgy might consider riding.

Ten people were selected to participate in the dagnoup. Six selected were males and four
were females. All had been in the area for attl2agars with three people living in the area for
more than 20 years. Four of the people indicatetl they currently use Metra as their primary
means for commuting, and of the remaining six (walbtypically commute by car), half
indicated that they would definitely consider rigiMetra and the other half indicated that they
might consider riding Metra. The participants lachix of education levels with seven of the
ten having completed at least some college or aavicollege degree.

2.5 Findings

2.5.1 Impact of the System on Ridership, Parking Ultzation, & Arrival Patterns

The project stakeholders and evaluation team eggddbat use of the two stations might increase
as a whole due to the system since it was thodnglttlack of parking at stations along the Rock
Island Line might be a perceived barrier to ridmgtra.

2.5.1.1 Ridership based on Metra Boarding-and-Alighting Studies

As discussed previously, it would seem logical itstflook at Metra ridership data to see if
ridership changed at either of the two stationsoweler, since Metra offers a wide range of
ticket classes (one-way, 10-ride, monthly), andesitickets are verified through ticket-checking
on the train rather than through electronic medns,difficult to obtain an accurate measure of
ridership based on ticket sales alone (e.g., @patho typically makes more than 15 round trips
on Metra each month would find it more economicaptirchase a monthly pass than a series of
10-ride tickets, and there is no way to know hownyn&ips monthly passholders make each
month) As a result, the only detailed ridershipnivers available are those provided by a
system-wide boarding-and-alighting study that Metsaducts every 4 years.

The two most recent studies (conducted in 2002284%) show that there were 1,133 weekday
boardings at the Hickory Creek Station in 2002nd that the boardings increased to 1,224 in
20062 (an 8.9 percent increase over 2002). At the Viftark Station the numbers climbed
from 2,287 weekday boardings in 2002, to 2,448 diogs in 2006 (a 7.1 percent increase). The
parking management system was turned on to matdrnisAugust 2006, so it is possible that
some portion of this increase could be due to ys¢esn. However, any increases in ridership
resulting from the system could be masked by deesea ridership that were expected to result
from riders being drawn over to the adjacent SowdkWVService Line due to service
improvements? In addition, any number of factors such as pdfmiaincreases or rising gas

7 “Commuter Rail System Station Boarding/Alightingu@t, Train-by-Train Detail, Fall 2002,” Metra Qfé of Planning & Analysis, January
2003 (data for Rock Island Line collected on Tugséxtober 29, 2002).

18 “Commuter Rail System Station Boarding/Alightingu@t, Train-by-Train Detail, Fall 2006,” Metra Qféi of Planning & Analysis, January
2007 (data for Rock Island Line collected on Tugst@iiovember 14, 2006).

% As of January 2006, twice as many trains now sérgeSW line each weekday. Metra origin-destinasinlies indicate that commuters who
live near the SouthWest Service Line previouslyetad out of their way to ride the Rock Island Limecause the service was more frequent
than the SouthWest Service Line and because sawaickater in the evening. As a result of this/ger change, Metra expected to see a slight
decrease in ridership on the Rock Island Line asescommuters switched to the SouthWest Service LMetra expected that it might take as
long as 12 months for ridership on the two linesetach steady state following this change (Inforomagathered through phone conversation
with Metra’s Director of Planning on November 2008).
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prices could have caused a portion of the ridersigpease. Furthermore, the system only
benefits those whdrive to the station (rather than those who walk/bikeuge kiss-and-ride),
and some of this ridership increase could in fact@mprised of individuals who walk or bike to
the station, or who use the kiss-and-ride facility.

2.5.1.2 Ridership based on Archived In/Out System Data

A better indicator of whether the system causetharease in ridership would be the number of
vehicles parking at the station before and afteratdition of the parking management system
(with the assumption that most vehicles parkinghim lot are single occupancy vehicles). This
eliminates those who walk/bike or use kiss-and-ridlee evaluation team looked at the archived
system data (in/fout counts at parking lots at Whe s$tations) to determine if any difference in
parking utilization or arrival patterns were evitlénthe data. After reviewing the data archived
for the time period August 14, 2006 — August 20)20he evaluation team selected two dates to
use for determining trends in lot usage. The pabintent had been to compare the entire 2
weeks of “before” data to the same 2 weeks of faftata from the following year — or to at
least compare one full week of data from each yelaut unfortunately there was not one week
for which the data was complete in both 2006 an@i72@at could be used for comparison. The
data contained numerous inconsistencies, which roangaring dates/days more difficult than
had been anticipated.

The two dates selected for comparison purposes aagest 17, 2006 (before the system), and
August 9, 2007 (after the system). Note that loates are Thursdays to ensure a meaningful
comparison. These dates are used for comparisonghout the report, and for matters of
simplification they are referred to by month andryenly. Note that the system does not archive
in/out counts directly; rather it records the numbkevehicles entering and exiting the lot during
each 10-minute period as well as the number ofe"frgpaces as determined by the system
algorithms. Therefore, the evaluation team deteechithe number of spaces occupied by
subtracting the number of “free” spaces from th&ltsumber of spacé$, and by then
calculating the entrances and exits for each 1lQutaiincrement based on changes in space
availability.

Figure 10 shows parking utilization at the two lthsoughout select months during 2006 and
2007 (note that the system was turned on to thégumbAugust 2006, so this graphic represents
utilization after the system was in place). Data from January 20Q¥ September 2008 were

missing significant pieces of data and were theeefwot included in this comparison. The

average number of occupied spaces by month forddjc€reek ranged from 802-958 with the

greatest number of occupied spaces registering anciMand the lowest in December 2006.
Tinley Park had a bit more fluctuation, with spag#ization ranging from 1,607-1,878. The

greatest number of occupied spaces was record@dtober 2006 and the lowest number was
recorded in November 2006. It is not surprisingt tihe numbers were lowest in November and
December due to the holiday season.

However, November 2007 data showed a significatrteese in usage from 2006 to 2007. In
November 2006 an average of 806 spaces were uséidkary Creek with that number jumping

2 Note that the “total” was actually the threshotgd in the system as described earlier.
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to 931 in November 2007 (an increase of 15.6 péyceit Tinley Park the result was the same.
In November 2006 an average of 1,607 spaces wee arsd in November 2007 that number
rose to 1,808 (a 12.5 percent increase). DataOiober 2006 and 2007 showed a slight
decrease in average usage with a 1 percent detliHéeckory Creek and a 3 percent decline at
Tinley Park. December 2006 and 2007 showed atsimgiiease in usage with a 7.1 percent
increase at Hickory Creek and 2.1 percent incraa3énley Park.

Surprisingly, neither station appears to be atearrcapacity (even at its peak, Tinley Park was
only at 82 percent capacity and Hickory Creek wa&lgoercent capacity).
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Figure 10. Average Spaces Occupied during Selectdviths in 2006 and 2007
after System Deployment

Figure 11 and Figure 12 show the space utilizasibthe Hickory Creek Station and the Tinley
Park Station before and after the addition of thekipg information system. Recall that the
August 2006 data points reflect data collectedrduthe 2-week test phase that occurred before
the system was turned on to the public, while thgust 2007 data points reflect data collected a
year after the system was turned on to motorists.

As can be seen in the graphs, peak daily utilimatibHickory Creek was 5.5 percent higher in
August 2007 as compared to August 2006 (923 as amdgdo 875), while it was only 1 percent

higher at Tinley Park (1,820 as compared to 1,8@)ain it is impossible to know whether the

system directly caused either of these increaseshether they were simply caused by factors
such as population increases or rising gas prices.

In terms of utilization throughout the day, therasamo change at Hickory Creek (the utilization
level off starting around 8:00 AM, and later fiapeaked between 12:30 and 1:00 PM in both
years) but the peak utilization did change somewhdinley Park. As with Hickory Creek, the
utilization began leveling off around 8:00AM in bogears, but the time that it finally reached its
peak was between 11:40 AM and 12:30 PM in 2006,a4rid40 PM in 2007.
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Hickory Creek Space Utilization — 8/17/2006 (before)
—— 8/9/2007 (after)
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Figure 11. Space Utilization at Hickory Creek Stabn.
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Figure 12. Space Utilization at Tinley Park Statio.

2.5.1.3 Ridership based on Parking Revenue Collected

Another source of data that provides some insigtd ridership is parking usage as recorded
based on parking sales at the two stations. Paamrequired to pay one dollar each time they
park, and these funds are collected through anrheysbem (before leaving the lot, patrons place
a dollar in a slot assigned to their parking spacB)ese funds are collected and recorded on a
daily basis by the jurisdiction responsible for #tation (the Village of Tinley Park maintains
the lot and collects the fees at the Tinley Pagti&t; the Village of Mokena maintains the lot at
the Hickory Creek Station). The evaluation teartamied data from the Village of Tinley Park
for the period of time August 2006 to September7208nd compared these data with data
archived by the system to get some sense for theraxy of the data. For simplification
purposes, Figure 13 shows a small slice of thispasieon for a period of 8 business days in
November 2007. As can be seen in the graph, thieaMiata follows the same pattern as the
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Village data with only small discrepancies betw#an two data sets (2.5 percent or less). This
small discrepancy is likely due to either lack afyment by some patrons or due to some small
inaccuracies in the system.

The evaluation team also obtained data from thiadél of Mokena for August 2006 and 2007
and compared these data with in/out data archiyeithd system. Discrepancies between these
data sets were a little larger, ranging from 2.it@et to 7.6 percent. However, as with Tinley
Park, the numbers from the archived system data sleghtly but consistently higher than those
from the parking payment data. From a customespastive it is better to under-report than
over-report the number of spaces available.

Village of Tinley Park Parking

Payment Data
Archived System Data (Free/Used

Space Counts)

Comparison of Used Spaces Data
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Figure 13. Comparison of Used Spaces Data Colledte
by the Village of Tinley Park and Metra.

It was expected that the system might result innarease in arrivals during mid-day hours in
particular, as those departing later in the mormmght have previously avoided taking Metra,
thinking that the parking lot would be full. Th&ee when looking at patterns in arrival rates,
the team focused in particular on the mid-day mkridhe data show that there are very few
arrivals during the mid-day, and that the systethrdit cause a significant increase in mid-day
arrivals at either lot. As shown in Figure 14 &igdure 15, at Hickory Creek there were a total
of 10 mid-day arrivals in August 2006 (defined hese arriving between 11:00 AM and 2:00
PM), and 15 in August 2007. At Tinley Park therereva total of 31 mid-day arrivals in August
2006, and 18 in August 2007. The low number of-dagt arrivals is not surprising considering
that the train departs these stations only eveuny heginning around 9:00 AM.
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Hickory Creek Mid-Day Arrivals B 8/17/2006 (before)
8/9/2007 (after)
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Figure 14. Vehicle Entrances during Mid-Day (11:00AM-2:00 PM) at Hickory Creek.
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Figure 15. Vehicle Entrances during Mid-Day (11:02:00 PM) at Tinley Park.

2.5.2 Impact of the System on Mode Choice

Since it was thought that lack of parking at M&tations along the Rock Island Line might be a
perceived barrier to riding Metra, it was hypothkesi that some motorists might be encouraged
to switch modes to transit after seeing a signcitiig that there is in fact parking available (in

particular on days of heavy traffic). To assess tlirectly from respondents, respondents were
asked a number of questions on the survey relategode choice; a portion of the focus group

focused on issues related to mode choice as well.

25.2.1 FocusGroup

For the focus group, the screener ensured thatthore-of the group was comprised of
individuals who indicated that they began ridingtMeregularly within the past year (i.e., since
the signs were installed), with the idea that ituldobe interesting to learn whether the signs
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played any role in their decision. However, asuined out, most of these individuals who
recently made the switch to Metra attributed tligicision to a change in their job where travel
to downtown Chicago became necessary and the MRk Island commuter train option
became a feasible option. One participant indicébat he takes Metra whenever possible, but
that he often has to drive since he needs accdss war. This particular individual attributed
his choice to ride Metra as a constant trade-otféanade between the cost of traveling by car
(with the cost of parking being a significant fagteersus by train. No one, however, mentioned
concerns about parking availability at Metra Stadias a factor in their decision.

It should be noted that the focus group members ngbalarly use the Tinley Park and Hickory
Creek Stations clearly did not perceive parkingeaa problem. Aside from only one mention of
a 4-day “carnival” festival held on a “good portioof the parking lot at the Hickory Creek
station every year during the summer (which a growgmber remarked was announced in
advance to Metra users), no one had any recolfectithe parking lot ever being full when they
personally wanted to park and use Metra. Furthezmand most probably due to personal
experiences, no one had any fear of not beingtalfiad a parking space when they needed one.
When probed directly, people replied that they wemefident in being able to find parking spots
when they needed to use the train.

While the focus group participants indicated thretytdo not currently rely on the signs, nearly

all saw value to having the signs at some timéneftiture when circumstances make the signs
relevant and useful. Circumstances that partic¢gpamentioned included roadway construction

and inclement weather conditions, both of which eveited as factors that can add to the
frustrations of driving. However, the single factbat focus group members saw as having the
largest contribution to the signs being used ariédeupon more often was the increase in

commuting demand for Metra that would naturallyesg@ected with population growth as the

suburbs surrounding the stations become more coetpldeveloped and populated (note that
data show that the parking lots at these two statare only at 85 percent capacity on even the
busiest weekdays).

2522 Survey

On the survey, respondents were first asked whdéfleeparking space information displayed on
the new signs hasvercaused them to take Metra when they were origirdénning to drive to
their final destination. This question did not Bppo approximately one-quarter of the
respondents (26 percent on average between thestations) since they reported that they
almost always use Metra (approximately 84 percéméspondents reported that they use Metra
four to five times per week). Of the remainingp@sdents, only 2 percent of Hickory Creek
Station respondents and 4 percent of Tinley Paakid®t respondents reported that the parking
availability information has caused them to takenslénstead of driving (see Figure 16).
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Figure 16. Reported Change in Plans from Driving © Riding Metra.

Next respondents were asked if they feel that thesshave caused them to ride Metra more
often. Figure 17 shows that only 4 percent of digiCreek respondents and 5 percent of Tinley
Park respondents indicated that they feel the digweled them to ride Metra more frequently
(those answering disagree or strongly disagreeJewdver half of the respondents at both
stations (54 percent at Hickory Creek and 56 péraeminley Park) indicated that the signs have
not affected how often they ride Metra (those answelligpgree or strongly disagree). A
number of respondents answered “N/A” to this questand the evaluation team believes that
many of these respondents are those who do nofibé&oen the system since they typically
arrive at the station early in the morning wherrehe still sufficient parking.

100%

60%

40%

20%

0%

Respondents Agreement With the Statement: "I've fo
myself riding Metra more now that the signs provide

with information about the availability of parking

und
me

spaces."

80% -

O Hickory Creek (N=324)
| Tinley Park (N=577)

i

1]

i

Strongly

Disagree

Disagree

Neutral Agree

Strongly
Agree

N/A

il |

Figure 17. Influence of the Signs’ Presence on Fgaency of Riding Metra.

Finally respondents were asked whether they adraethe information on the signs hast
affected how often they rode Metra. As shown iguFé 18, a strong majority at respondents at
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both stations (79 and 76 percent at the HickoryeKr&tation and Tinley Park Stations,
respectively) agreed or strongly agreed that tlgassihavenot affected how often they ride
Metra. Only 7 percent of Hickory Creek respondeartd 9 percent of Tinley Park respondents
disagreed or strongly disagreed with this statemiedicating that these respondents feel that
they now ride Metra more frequently because ofigas.

Respondents' Agreement With the Statement:
"The information provided on the signs has not
affected how often | ride Metra."”
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Figure 18. Influence of the Sign Information on Mé&a Riding Frequency.

2.5.3 Impact of the System on Circulation within ad between Lots

As previously discussed, when this project wastsnplanning stages, unnecessary circulation
was occurring between the two lots at the TinlesgkRB&ation as many motorists were attempting
to park in their “preferred” lot first before resiog to the other lot when finding that the firet |
was full. The system was expected to eliminate thmnecessary circulation between the two
Tinley Park lots.

As previously discussed, in looking at the datajaés not appear that lack of parking was an
issue at the time the system was instaifetHowever, despite the fact that the lots nevectred

full capacity, patrons may have still felt that g#igns saved them time in knowing which lot had
availability. In order to determine whether thisthe case, the evaluation team examined the
infout counts collected by the system at the tvadicgts. In addition, respondents were asked
about circulation on the survey.

2L Recall that this is in part due to the fact thad &dditional parking spaces were added at the@jliark Station in the summer of 2005, which
increased parking capacity. As mentioned previoubis could also be due to the fact that serwias improved on an adjacent line in January
2006 thereby reducing demand on the Rock Island.Lin
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25.3.1 System In/Out Counts

To determine whether unnecessary circulation reetaan issue at the time that the system was
deployed? and, if so, whether the system remedied this Sitnathe evaluation team looked to
the archived system data. The specific focus washe number of vehicles exiting the lot
during the AM peak period before and after systerplémentation with the thought that patrons
would only be leaving the lot during the AM peakipd if they could not find parking. One
constraint that should be noted in this analysith&t vehicles dropping off passengers at the
“kiss-and-ride” area use the same entry/exit pasmthose entering the lot to park. As a result,
kiss-and-ride vehicles entering and exiting theal@ counted by the system along with vehicles
entering the lot to park. However, it seems reabto assume that the number of kiss-and-
ride vehicles did not change as a result of théesysso any change in vehicles leaving the lot
after not finding parking should be apparent.

As with the parking utilization analysis, the ewaion team compared the “before” data that was
collected by the system during the 2-week perio@&mwh was turned “off” to motorists, to the
“after” data archived by the system. From the détaloes not appear that any of the lots
reached capacity during the timeframe of the st{wdyether before or after). As a result, it
appears that no vehicles were leaving the lot dutte AM peak period other than those using
the kiss-and-ride facility.

253.2 Survey

To determine if parking was a problem at theseastatprior to the addition of the signs, and if it
is a problem now, survey respondents were askedpiart whether they have ever arrived at a
station only to find that there were no spaceslabi@. Figure 19 shows responses regarding
space availabilityprior to the parking availability signs being put in oparatand Figure 20
shows responses regarding space availalslitge the parking availability signs were put in
operation.

It does not appear that the information has hejpstlons at Hickory Creek. Hickory Creek
respondents’ answers were relatively unchangedh, 9dtand 96 percent, respectively, reporting
that they were always able to find a space befodeadter the addition of the system. At Tinley
Park, however, it appears that the system has mafiéerence. Only 83 percent of respondents
indicated that they had previously always been &blénd a space, while 96 percent reported
that they have always been able to find a spaa® gime system was in place. The reason for
this jump, however, could be due to the fact thatrisl added 300 new spaces to the Tinley Park
lot in the summer of 2005 (one year prior to whiea $ystem was turned on to the public in
August 2006), and respondents could have recallsatiectly when responding to this question.

2 Note that it was uncertain whether parking wasattoncern at the Tinley Park Station since 3afking spaces were added to the lot in the
summer of 2005, after the site had already beettsel. Prior to the addition of these parking spabowever, the lot was at full capacity on an
average weekday.
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Respondent's Reply to the Question: " Before the parking
availability signs were installed in September 2006 , did you
ever arrive at the Metra station and find no parkin g spaces

available?

100%

80%

60%

O Hickory Creek (N=324)
40% | Tinley Park (N=578)

20%

No Yes

Figure 19. Percentage of Respondents Reporting Thé&ound
No Spaces Available Prior to the Parking Availabiliy Signs.

Respondents Reply to the Question"  Since the parking
availability signs were installed, have you ever pl anned to
park at the Metra station and did not because there no
spaces available?

100.0%

80.0% -

60.0% - @ Hickory Creek (N=324)
| Tinley Park (N=578)

40.0%

20.0% -

0.0% ‘ eees—
No Yes

Figure 20. Percentage of Respondents Reporting Thé&ound
No Spaces since the Addition of the Parking Avalilality Signs.

When asked, “What did you do when you found thatdhwas no parking [prior to the addition
of the signs]?” Tinley Park respondents providespomses shown in Figure 21. Note that some
respondents selected more than one alternativaltingsin a total of 118 responses. Although
there was a fairly even split between the five oese choices provided, the three most frequent
responses were(l) Parked at the Mokena/Hickory Creek Station, 2&¢mt; (2) Drove to my
final destination instead of taking Metra, 26 petceand(3) Other, 23 percent. Of the 27
respondents who answered “Other,” some common nsggancluded: parked illegally, parked
elsewhere, stayed home, or arrived late at destimat
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Tinley Park Respondents' Alternate Parking Planswh  en no
Available Parking Prior to Parking Availability Signs

100%

80%

60%

|m Tinley Park (N=118) |

40% -

o m e W

Parked at the Parked at Drove to another Drove to myfinal Other
Mokena/Hickory another Metra M etra Station, destination
Creek Station Station but did not find instead of taking
parking Metra

Figure 21. Alternative Plans by Tinley Park Statim Respondents
upon Finding No Spaces Available Prior to the Presee of Signs.

Respondents were also asked if they feel that ithres hhavenot made any difference to them
because they have never had trouble finding parkiBggure 22 shows that 73 percent of all
respondents on average agreed or strongly agresdtiitb signs haveot influenced them
because they have never experienced difficulty ifigmdparking. This is consistent with
responses to the earlier questions related tompekvailability.

Respondents Agreement With the Statement:
"The signs have not made any difference to me since I've
never had trouble finding parking on the Rock Islan d Line."

100%

80% -
O Hickory Creek (N=324)

60% - | Tinley Park (N=578)
40%
20% _.
o | e=mm  ooim [T | |

Strongly Disagree Neutral Agree Strongly N/A

Disagree Agree

Figure 22. Influence of Signs on Finding Parking.

Figure 23 shows respondents’ perceptions of whaiheot the signs have reduced the amount
of time that they spend searching for availablecepa There was no marked difference in
responses between those parking at Hickory CreekuseTinley Park. Only 14 percent of

respondents on average indicated that they feekhkasigns have saved them time in finding a
parking space. Approximately 42 percent of respoislindicated that the signs do not reduce
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the amount of time they spend searching for a sfat®wvering disagree or strongly disagree),
with the remaining respondents indicating that tfedlyneutral on this topic or that they felt that
this question did not apply to them.

Respondents' Agreement With the Statement: "The sig ns
have reduced the amount of time | spend searchingf  or an
available parking space when riding the Rock Island Line."

100%

80% -

O Hickory Creek (N=324)
| Tinley Park (N-577)

60%

40%

Strongly Disagree Neutral Agree Strongly N/A
Disagree Agree

Figure 23. Influence of Signs on Time Spent Searitty for a Space.

2.5.4 Customer Satisfaction with the Signs

Several questions on the survey and in the focospgaddressed customer satisfaction with the
signs. As for the focus group, it should first heted that all focus group participants had
awareness of and familiarity with the signs. Ictfaearly in the session, a group member
brought up the existence of one of those signsreefny mention of the signs was made by the
facilitator (this was during a discussion of typicammute patterns).

During the focus group discussion, the focus gromgmbers discussed and were subsequently
probed about the reliability of the signs. Mostmhers indicated that they trust the information
displayed on the signs. Participants indicated they considered the updates to be accurate,
and some even mentioned having personally seenuimers on the signs change, reflecting
either a reduction or increase in the number oil@via parking spaces.

Interestingly, a brief discussion unfolded at ownpby a group member surrounding what he

would do if he saw only a small number of availabpaces displayed on the signs (such as
“50"), and he indicated it was likely he would drivather than risk losing time searching and not
finding a parking space (others in the group seetneggree with this assessment). Another
interesting finding of the focus group was thatyoabout half of the group thought the signs

were updated in an automated way. Other resposdenight that the signs were updated by lot
attendants conducting periodic visual assessméisvo many spaces remained.

Survey results indicate that both Hickory Creek @imdey Park respondents were satisfied with
the sign locations and accuracy and would likede similar signs at other Metro locations.
Respondents from both locations disagreed or diyatigagreed, however, that the information
of the signs had improved their overall commutirgexience.
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First respondents were asked if they feel thatsigas are appropriately located along their
morning commute so that they are able to make itapbdecisions about their trip. Figure 24
shows that commuters at both stations seem to bergey satisfied with the locations of the
signs. Nearly half (46 percent) of respondentdiekory Creek and 41 percent of respondents at
Tinley Park responded positively (agreed or strpragireed) that they were satisfied with the
location of the signs.

Respondents' Agreement With the Statement: "The sig ns are
correctly located to provide me with information at the right time so
that | can make important decisions about my trip.

100%

80%

60% O Hickory Creek (N=324)
B Tinley Park (N=577)

40% -

20%

O/FIF-|_'|_I’_i|_l

Strongly Disagree Neutral Agree Strongly
Disagree Agree

Figure 24. Satisfaction with Sign Location.

Next respondents were asked for their impressiothefaccuracy of the signs. As shown in

Figure 25, on average, 51 percent of respondemticated that they believe that the sign

information is accurate (answering agree or stpragiree). Only 5 percent of respondents

indicated that they feel that the information oe #igns is not accurate (answering disagree or
strongly disagree). Note that many selected tlegithal” response to this question.

Respondents were also asked if they felt that tifi@mation on the signs had improved their
overall commuting experience. Figure 26 shows tray few respondents agreed with the
statement that the parking signs have improved thrall commuting experience. Only 18
percent of respondents at the Hickory Creek Statimswered agree or strongly agree, and only
19 percent of respondents at the Tinley Park Staditswered agree or strongly agree. Thirty-
five percent of all respondents said they were méwnd 31 percent said they disagreed or
strongly disagreed that the signs have improveud tiverall commuting experience.
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Respondents' Agreement With the Statement:
"I feel that the information on the signsis accura te."

100%

80%

O Hickory Creek (N=324)

60% B Tinley Park (N=574)

40%

- _I

0% e . . |—. . 1
Strongly Disagree Neutral Agree Strongly NA
Disagree Agree

Figure 25. Satisfaction with Sign Accuracy.

Respondents' Agreement With the Statement:
"I feel that the information on the signs has

100% improved my overall commuting experience."
0

80%

@ Hickory Creek (N=324)
@ Tinley Park (N=578)
40% I

~ ol om M om

Strongly Disagree Neutral Agree Strongly NA
Disagree Agree

60%

Figure 26. Satisfaction with Commuting Experience.

Finally, respondents were asked whether they wokédto see similar signs installed at other

Metra stations.

Consistent with some of the earfiervey questions related to customer

satisfaction, the responses were fairly evenlyt $ygdtween neutral and agree, with only 10 and
16 percent of respondents at Hickory Creek andeYjnlespectively, reporting that they would

not like to see similar signs at other stationsppximately one-third (38 percent) of all the

responses were neutral, and approximately one-thpdrted that they would like to see more
signs (39 percent of Hickory Creek respondents3ngercent of Tinley Park respondents).
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Respondents Agreement With the Statement: "l would like
to see similar signs installed at other Metra stati ons."

o Hickory Creek (N=324)
m Tinley Park (N=576)

il 1TIFL

Strongly Disagree Neutral Agree Strongly N/A
Disagree Agree

Figure 27. Desire for Expansion of the Sign Progra.
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3 MONTGOMERY COUNTY PROJECT

3.1 Project Background

The Montgomery County project began as an ITS djper@ test. The advanced parking
information system there, which has been in placeesApril 23, 2007, provides information
about parking availability at the Glenmont Metrorkpand-ride lot located in Montgomery
County, Maryland. The Montgomery County DepartmeihPublic Works and Transportation
(MCDOT) is the lead agency for the project, and/thiedertook the project to encourage greater
utilization of Maryland's transit facilities by praling commuters with more timely information
about parking availability at transit stations.

MCDOT chose to implement system at the Glenmontd/garage and at the Norbeck bus/park-
and-ride lot. The Glenmont Station is a Washinghdetropolitan Area Transit Authority
(WMATA) Metro facility and is located at the intexstion of Georgia Avenue and Layhill Road,
approximately 3 miles outside of the Capital Beltw&igure 28 below shows the Glenmont
Metro Station location [shown in the red box] inaten to the Metro system and the Capital
Beltway [shown in gray]). Patrons must pay $40@ark at the station. The Glenmont Metro
parking garage has approximately 1,781 parkingespaad, of these, 32 are reserved for patrons
with disabilities and 280 are reserved for thoseovurchase the space in advance (after
10:00AM any unused reserved spaces are availalte tgeneral public).

The Glenmont park-and-ride lot is at capacity orsmeeekdays. As a result, many motorists
arrive at the Glenmont Station only to find thagrinis no parking available. These individuals
must either find alternate parking at another Metiation or drive directly to their destination.
The primary objective of the system, therefore, wasnform en-route motorists when the
Glenmont lot has reached capacity
and to suggest alternate parking
facilities including the nearby
Wheaton Metro Station and the
Norbeck park-and-ride lot.

As shown in Figure 29 below, the
Wheaton Metro Station is the next
station on the Red Line on the way
into downtown Washington, DC.
According to MCDOT, the

Wheaton Station is very rarely at
capacity on weekdays, so this
provides one viable alternative for
commuters. Another alternative is
the Norbeck park-and-ride facility,
located approximately 4 miles north
of the Glenmont Station. There are
approximately 250 parking spaces

o c— - at the Norbeck lot, and it is free to
e e &Mewois accossiv.  ark there; however, patrons must
Figure 28. Location of Glenmont Metro Station pay bus fares to transfer to the

in Relation to Metro System.
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Glenmont Station. Bus service is provided by bd#trobus and Montgomery County Ride On.
The fare is $1.25 for the inbound trip and $0.356 tfee return trip with Metrorail transfer.
Metrobus service operates each weekday from 6:30-8M and from 4:50-7:30 PM with 15
minute headways, while Ride On service operatem f040-8:30 AM with 20-30 minute
headways and from 4:00-6:45 PM with 25 minute hegdw It is believed that the limited hours
(e.g., no mid-day service) may contribute to untlezation of the Norbeck lot.
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Figure 29. Map of Metro Stations and Park and Ridd ots.?®

3.2 System Description

The Montgomery County system consists of two maimgonents: video detection systems and
VMS. Video detection systems monitor the four gar@ntrances and exits at the Glenmont
Parking Garage. Each video detection system mmn#iod counts vehicle ingress and egress at
that particular entrance. The location of the @Glent entrances and the corresponding video
detectors are shown in Figure 30.

% Google Map of Montgomery County, Maryland, <htip#ps.google.com/>.
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Video Detectors I
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Figure 30. Glenmont Metro Station Video Detection_ocations and Entrances>*

In addition to the video detection systems, thetesysalso includes a total of three trailer-
mounted VMSs which convey real-time information abparking availability to transit users
while en-route. Instructions are fed to the signsugh cellular modems. The signs are
programmed to display messages based on thres$etldy the project team to alert commuters
when there are no more spaces available. Foruhmope of this project the team selected a
threshold of 1,300 spaces after evaluating theaftars entering the lot during the peak period,
the number of cars already in the lot, and the ti@lay of information being posted to the signs
to allow for the last remaining spots to be filled.

As shown in Figure 31, there is a static sign medrdn the variable message sign that says,
“Glenmont Parking Info.” The dynamic portion oktkign activates at 5:30 AM at which time it
displays "SPACES AVAIL" until the Glenmont facilizeaches capacity. Once the lot is full,
the first message set on all of the signs readNNRSVD SPACES FULL.” The second
message set varies depending on the location odigfmee The second message set on the two
VMSs located near Glenmont (sign #3 in Figure 32)JUSE WHEATON STATION.” The two
VMSs located near the Norbeck lot (signs #1 and Figure 32) display the message “USE
P&R ON NORBECK.”

24 perial photograph of Glenmont Metro Station, cesyt of Montgomery County.
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 ORBECK

Glenmont Parking Info

Figure 31. Glenmont VMS Signs.
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Figure 32. VMS Locations in Montgomery County, MD?
3.3 Evaluation Approach / Data Collection Methodolo  gies

A set of test hypotheses was developed to assesmfacts of the system at the Glenmont and
Norbeck parking facilities. Each hypothesis wasteeé by collecting data before and after
system deployment and by analyzing this data terdene if there is a measurable difference

% Google Map of Montgomery County, Maryland, <http#ps.google.com/>.
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that can be attributed to the system. The spet@Bt hypotheses for the evaluation have been
divided into two categories: key and secondary. il8Mboth sets of hypotheses are important to
this evaluation, it is believed that the key hymsis have greater value for determining the
impacts of the system. The hypotheses are provadbmv:

Key Hypothesis:

* The system will increase driver awareness of pagrliternatives when riding the Red Line
in Montgomery County.

* The system will positively affect customer satisiaa.
Secondary Hypotheses:

* The system will reduce circulation within the Glemmh Garage.

 The system will increase parking utilization at therbeck Park-and-Ride Lot while
maintaining the current parking utilization at tBeenmont Metro Station.

* The system will increase transit ridership on the@ Rine as the parking utilization at the
Norbeck Park-and-Ride lot increases.

» The system will result in an increase in transitdeghare among commuters whose origins
lie near the Glenmont Station.

Table 3 outlines the hypotheses for the Montgon@mynty evaluation, and for each hypothesis,
identifies one or more MOEs that will be used teegs the hypothesis. The data sources and
analysis approaches that will be used to comp@d®OEs are also illustrated.

Table 3. Evaluation Approach for Montgomery CountyProject.

Hypotheses MOE Data Source Proposed Analysis
The system will increase Rider-reported Intercept surveys in the| Analysis of surveys.
driver awareness of awareness of “After” case at the
parking alternatives when | parking Glenmont Metro Statior]
riding the Red Line in alternatives. and Norbeck park-and-
Montgomery County. ride lot.
The system will positively Rider-reported
affect customer level of
satisfaction. customer
satisfaction.
The system will reduce Number of In/out counts at the Before/after analysis.
circulation within the vehicles leaving| Glenmont Garage
Glenmont Garage. the Glenmont during the AM peak
Garage during period from the system.
the AM peak.
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Hypotheses MOE Data Source Proposed Analysis
The system will increase Parking National Evaluation: Before/after analysis.
parking utilization at the utilization at - Archived infout
No_rbeck _parl_<-_and-r|de Lot Glenmont. system data (“after”
while maintaining the data and 2 weeks of
current parking utilization “hefore” data collected
at the Glenmont Metro before the system is
Station. turned on to the
public).

- In/out counts
before/after system
deployment (5
continuous weekdays).

Local Evaluation:

- In/out counts
before/after system
deployment (5
continuous weekdays).

- Parking occupancy

data before and after
system deployment (1

weekday).
Parking National Evaluation: Before/after analysis.
utilization at - Inout counts
Norbeck. before/after system
deployment (5
continuous weekdays).
Local Evaluation:
- In/out counts
before/after system
deployment (3
continuous weekdays).
The system will increase AM peak period| Ridership data from Before/after analysis.
transit ridership on the Red boardings at the, WMATA.
Line as the parking Glenmont and

utilization at the Norbeck Metro Station
park-and-ride lot increases. on the Red

Line.
Rider-reported Customer intercept Analysis of surveys.
transit use. surveys.
The system will result in an  Rider-reported Customer intercept Analysis of surveys.
increase in transit mode transit use. surveys.

share among commuters
whose origins lie near the
Glenmont Station.
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3.3.1 Ridership and Parking Utilization Data

As with the Chicago project, one source of datprtivide an indication of parking utilization is
the system itself. The parking management systeltleats and archives in/out counts at the
Glenmont Garage on a continual basis in 15-minoteeiments and, to enable the evaluation
team to obtain “before” data, Montgomery Countyeggr to leave the system “turned off” to
motorists for a full week after system functionaliésts had been performed and the system was
fully operational (for the period of time May 21;2807).

The evaluation team also used various other souessipplement these data including data
from the following sources:

» Automated in/out counts Montgomery County’s local evaluation team cdbecin/out data
at the Glenmont Garage and the Norbeck lot on gerah dates both before and after system
deployment. Data that are presented in this repoltde:

— In/out counts collected at the Glenmont GaragethedNorbeck Park-and-Ride lot in 15-
minute increments in July/August 2005 and May 2(@8oresystem deployment).

— In/out counts at the Glenmont Garage in 1-houremants for the week of June 12-19,
2007, and August 21-23, 2004&fter system deployment).

— In/out counts at the Norbeck lot in 5-minute incesnts from 12:00PM on Tuesday,
September 25, 2007, through 12:00 PM on Thursdagtethber 28, 2007after system
deployment).

 Manual infout counts— Montgomery County’'s local evaluators conductednnah
observations as well:

— In/out counts were collected at the Glenmont parkjarage in 15-minute increments for
the time periods July 28-August 4, 2005 (beforeesysdeployment).

— In/fout counts at the Norbeck lot in 15-minute imsemts from 5:30-8:55 AM on
Wednesday, September 26, 2007 (after system deplatym

The evaluation team also worked with WMATA to obtaidership data for the Red Line. The
evaluation team analyzed and compared before aedrafership data to determine if the system
has in fact had an impact on the number of boasdigslenmont.

3.3.2 Customer Intercept Surveys

In order to assess customer satisfaction with pgrknformation system, the evaluation team
administered surveys to patrons parking at the iBteTt Metro Station and at the Norbeck Park-
and-Ride lot. Surveys were designed to addresoliosving hypotheses:

* The system will increase driver awareness of pagrlternatives when riding the Red Line
in Montgomery County.

* The system will positively affect customer satisiaa.
* The system will reduce circulation within the Glemmh Garage.

 The system will increase parking utilization at therbeck Park-and-Ride Lot while
maintaining the current parking utilization at tBeenmont Metro Station.

* The system will increase transit ridership on the@lRine as the parking utilization at the
Norbeck Park-and-Ride lot increases.
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» The system will result in an increase in transitdeghare among commuters whose origins
lie near the Glenmont Station.

The survey also sought to determine if there aherobarriers to parking at Norbeck that are
unrelated to the system. The survey format waspcised solely of multiple choice and check
box questions to ensure that it could be completgdst a few minutes so as to not intrude on
the riders’ daily commute and also allowed for aager response rate. The complete survey
instrument can be found in the Appendix.

Surveyors administered customer intercept survéyieaGlenmont Metro Station during two
consecutive 3-hour mid-week PM peak periods (4:Q0-PM on Tuesday, June 12, 2007 and
Wednesday, June 13, 2687 The evaluation team selected the PM period tdwerAM period
since it would have been difficult to capture enopgtrons willing to complete the survey while
waiting for the train in the morning since patram® anxious to board a train and the train
headways are very small during the peak periods@rarrive and depart approximately every 6
minutes).

To obtain surveys, surveyors approached patrortbegsalighted trains, and then screened to
target those who indicated that they drove andquhet the Glenmont Station garage that day
(many patrons walk to the station or use the kisb+ade facility, and would therefore not have a
need for the system). Of those who indicated ttney did drive and park at Glenmont that day,
surveyors then asked them to complete the sur@yveyors read questions to the respondents
to encourage participation and to expedite congoietif the surveys. In total the team was able
to obtain 322 surveys over the two-day period, prsteeding the goal of 317 surveys (the
evaluation team arrived at this goal based on #mated population of 1,80,a confidence
level of 95 percent, and a confidence interval lof5}.2

At the Norbeck lot, surveyors administered survegsthe same two days, but during the AM

peak (from 7:00 AM — 9:00 AM). On average, busepatt the Norbeck lot every 10 to 15

minutes during the AM peak, so unlike at Glenmdhts presented a good opportunity to

administer surveys while patrons were waiting foe tous to arrive. The evaluation team
screened patrons to target those who were takmgpub to the Glenmont Station that day (some
patrons park at Norbeck to take the bus to anadlestination and therefore do not use the
system). As with Glenmont, surveyors read questibm the respondents to encourage
participation and to expedite completion of theveys.

At Norbeck, surveyors were able to obtain survegmfevery patron who parked there and met
the screening criteria. However, on both days thatsurvey collection was conducted, the
Norbeck lot was nearly empty so the evaluation teas in fact only able to collect 11 surveys
over the two-day period. The evaluation team ireguabout how full the lot is on a typical day,
and on both days the team was told by survey rekpus and by the shuttle bus operator that
the lot typically contains only 30 cars. Interegty enough, on both days that the surveys were
conducted, the Glenmont Garage filled to capagty40 AM, leaving ample opportunity for

% Note that although surveys were collected durirsyimmer month when traffic is typically lower, $ important to note that public schools
were in session at the time that the surveys watected.

" This estimate is based on the fact that there &@0Iparking spaces in the Glenmont Garage andilmasthe assumption that the garage is at
full capacity on an average weekday and the assamiftat most vehicles are single occupancy vehicle

2 Calculation performed using Sample Size Calculatohttp://www.surveysystem.com/sscalc.htm
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commuters to park at Norbeck. This may indicat thespite the presence of message signs
advising people that the garage is full (and recemtimg Norbeck as an alternative), commuters
are still electing not to park there. At the starthe evaluation it was thought that there might
not be an increase in parking utilization at Nokb&ar a number of reasons. First is simply a
limitation of the system: the sign recommends Mokbas an alternative, but is not able to
provide information regarding where Norbeck is leca As a result, patrons may not park there
simply because they do not know where the lotcatied.

Furthermore, it may not be possible to detect aremse in parking utilization at Norbeck simply
because patrons may not view Norbeck as a viat#denalive to Glenmont. First, the location of
the Norbeck lot may not be convenient for manyquar(particularly for those who live between
Norbeck and Glenmont as they would have to trawel af their way to park at Norbeck).
Second, the bus service between Norbeck and Glenmaynot be appealing to patrons for any
number of reasons (e.g., it does not run late emanighe evenings, it does not offer mid-day
service, it takes too long, it is not reliableisitnot frequent enough). Finally, some patrons may
simply perceive that parking at the Wheaton Mettati8n is a better alternative to Glenmont
than the Norbeck lot.

3.4 Findings

3.4.1 Impact of the System on Ridership, Parking Ulization, & Arrival Patterns

It would typically be expected that the additionaoparking information system would draw in
new riders and result in an increase in parkingization. However, in the case of the
Montgomery County project, the garage is typicallyapacity on weekday3so instead it was
expected that the system would result in a changearking utilization throughout the day at
Glenmont (for example, that arrival patterns thtomg the morning hours would change as
commuters become more familiar with when the ldtsup based on the information provided
on the signs). For the Norbeck lot, it was thouglat the system might increase awareness, and
thereby utilization, of the lot. To determine lifig was the case, the evaluation team looked at
parking utilization at both Glenmont and Norbeck.

In order to assess the impact of the system onmgatkilization at the Glenmont Metro Station,
the evaluation team looked at the archived systeta flom before and after system deployment.
To supplement these data and to verify system acgfft the evaluation team used magnetic
cards® to collect in/out counts at the Glenmont Garagebfoveekdays before and after the signs
were deployed and functioning. Data were colleatedluly/August 2005, May 2006, and
June/August 2007

29 Archived infout count data from parking managensystem.

% The system uses video detection, which is knowretsomewhat unreliable during conditions sucmasvsor rain.

% In this data collection procedure, magnetic camdssecured to the pavement. Magnetic inductaeiets vehicles as they pass over the card,
and the total number of vehicles is recorded irciieel time increments.

%2 Data collected during the week of June 2007 enewadta collection failure for one of the entranaethe Glenmont metro station. In order
to offset this collection failure, entrance foutalavas supplied from a week in August 2007. Tha dallection by the local evaluation team in
August occurred when the APMS were not on dispdathé public as they were undergoing testing affidvace upgrades. The evaluation team
ran comparisons of the August 2007 and June 20@#dore that there were no significant anomaliesfannd that the data followed the same
trend lines and therefore could be used to supplethe missing entrance data.
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Data for the 2-week period in July/August 2005 basn combined into one lump set of data due
to the fact that counters at some of the garagaecgs and exits failed on certain days during
the data collection. For example, the “Thursdajad@hown here actually represents data
collected on two consecutive Thursdays (July 2852@&nd August 4, 2005) due to counter
failures at various times throughout the day, amdadfrom August 3, 2005, is used for
Wednesday comparisons since the Julf} data set was incomplete. Therefore, for Glenmont,
July/August 2005 data and May 25-26, 2006 datah(botlected before system deployment) are
compared to August 22-24, 2007 data (collected aftetem deployment).

3.4.1.1 Parking Utilization at Norbeck

The parking management system does not monitoreaisare parking utilization at the Norbeck

lot, so in order to assess the impact of the sysianparking utilization there, data on in/out

counts at the lot had to be collected specificldlythe purposes of this study. Again magnetic
cards were used to collect data before and afstelsydeployment. However, it was impossible
to ascertain from the data whether utilization lo¢ lot increased among commuters using
Glenmont. The data were clouded by the fact thappears that many patrons park there
overnight and that others use the lot for multiglasons including for carpooling and for taking

the bus to other destinations. However, anecdntislence indicates that very few people use
the lot for the purposes of boarding the Metro En@Gont. When surveying patrons at this lot,

the evaluation team inquired about how full theisodbn a typical day, and on both days the team
was told by survey respondents and by the shutdeoperator that the lot typically contains only

30 cars. Itis thought that the limited hours roagtribute to the underutilization of the Norbeck

lot.

3.4.1.2 Parking Utilization at Glenmont

In order to determine the impact of the system arkipg utilization at the Glenmont Metro
Station, the evaluation team first looked at dethilata on space availability that had been
manually collected by the local evaluation teanDiecember 2004 For this data collection
effort, parking space availability was recordedspace type on December 2, 2004, from 5:30
AM-2:15 PM. These data provide some insight intavhgquickly the garage fills. The data
collected show that more than half of the regutat handicapped parking spaces were filled by
7:00 AM, and that by 8:15AM all but one (which ramed open all day) non-reserved space
remained unoccupied (the reserved spaces didlhiat fiapacity).

Next the evaluation team looked to manual obseymatthat were conducted during June and
August 2007 by the local evaluation team. Conststdth the December 2004 data collected,
these data show that the garage roof parking seespaces that typically fill last) were filled
between 7:38-8:20 AM. Using 8:00 AM as a benchmiarie to compare the utilization at
Glenmont over time, the data collected in Augudd®@before the system) indicate that there
were on average 1,460 cars in the lot; in AuguiZ2@fter the system) there were 1,646 cars in
the lot. The 13 percent increase in those arribeipre 8:00AM after the addition of the system
could be an indication that commuters realizednibed to arrive early in order to get a parking
space once the system was in place.

* Montgomery County retained a local evaluation téarstudy the system and report on the impacthesystem.
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Figure 33 shows space utilization at the GlenmaamtaGe throughout the morning hours during
the three data collection periods. As expecteal)digest influx of cars occurred during the AM
morning peak hours (5:00-7:00 AM).

Note the anomaly of the continued increase in alsithroughout the late morning in 2005. On
that particular day the arrivals show increasedviigtbetween 11:00AM-2:00PM and again
between 4:00-6:00PM, indicating that there waslyiken event downtown that would have
caused there to be increased Metro usage on that da

Space Utilization at the Glenmont Metro == July/August 2005 (before)
Parking Garage: AM Peak Thursdays = May 2006 (before)

June/August 2007 (after)
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Figure 33. Space Utilization at Glenmont on Thursdys.

3.4.1.3 Ridership

To determine if the system had any impact on ridprsthe evaluation team first analyzed
ridership data from WMATA to see if any notablere&ses in ridership had occurred since the
signs became operational. Since the Glenmont mp@argarage is typically at capacity, any
increase in ridership there would indicate eitheirecrease in those parking at Norbeck (i.e., to
access Glenmont) or an increase in those arrivirglenmont through some other means (i.e.,
walk, bike, kiss-and-ride).

In looking at monthly weekday boardings at bothtistes over the past 3 years, there is no
indication that ridership has increased at eitkegtian since the signs were installed. In addijtion
since usage of the Norbeck lot does not appeaae Imcreased since the signs were installed, it
does not seem reasonable that any increase ishigesit Glenmont would have been the result
of the system.
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3.4.1.4 Mode Share

Survey respondents were asked in two different wetysther they felt that the signs have had
any impact on how often they ride Metro. As shawirigure 34 and Figure 35, approximately
50 percent of respondents answered “N/A” to botestjons®* When asked to what extent they
agree with the statemerfThe information provided on the signs has not etiéel how often |
ride Metro,” approximately 45 percent of respondents at Norlaexk30 percent of respondents
at Glenmont reported that they felt that the sigagenot impacted their decision to ride the
Metro. This is most likely due to the fact thag@od deal of respondents (89 percent of those at
Glenmont) already ride the Metro four to five timesveek. Thirteen percent of respondents at
Glenmont and 18 percent of respondents at Norbae& gesponses that would indicate that they
feel the signaveaffected how often they ride Metro.

Respondents Agreement with the Statement:
"The information provided on the signs has not affe cted
how often | ride Metro."

60% - @ Norbeck Park and Ride
(N=11)
05 +— |

50% B Glenmont Metro Station

30%

20%

I L

ol L B T [

Strongly  Disagree Neutral Agree Strongly N/A
Disagree Agree

Figure 34. Influence of Sign Information on Frequacy of Riding Metro.

When asked more directly (by indicating to whateextthey agree with the statemefitye
found myself riding Metro more now that the sigmevgle me with information about the
availability of parking space9; again many respondents selected “N/A.” An ageraf 25
percent of respondents reported that thepatdeel that they ride Metro more often now that the
signs provide them with information about the aafaility of parking spaces (see Figure 35)
while 9 percent of respondents at Norbeck and dep¢rof respondents at Glenmont indicated
that they signshave affected how often they ride Metro (responding glisa or strongly
disagree).

3 At the Glenmont Metro Station, many of the respantd interviewed reported that they arrive veryygiarthe morning and therefore have not
taken notice of the signs since they do not haseess finding a parking spot. At the Norbeck Paré-Ride Lot, nearly 50 percent of
respondents reported that they usually park thetbesy do not pay attention to the signs. For lodtthese reasons, there was a high percentage
of “not applicable” responses to select survey tjoes.
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Respondents Agreement with the Statement:
"I've found myself riding Metro more now that the s igns
provide me with information about the availability of
parking spaces."

O Norbeck Park and Ride
0 —
60% (N=11)

50% 1+ W Glenmont Metro Station
40% - (N=318)

30% -

20%

09 || | e |
Strongly Disagree Neutral Agree Strongly N/A
Disagree Agree

Figure 35. Influence of the Signs on Frequency &iding Metro.

3.4.2 Impact of the System on Awareness of Parkirgternatives

Figure 36 shows respondents’ level of agreemerit witether the message signs have improved
their awareness of parking alternatives. Twentyesgyercent of respondents at Norbeck and 17
percent at Glenmont indicated that they agreedrongly agreed that the signs have improved
their awareness of parking alternatives for the Ragk. Thirty percent of respondents at
Norbeck indicated that they did not know aboutltteprior to the signs, which explain why the
Norbeck responses were more positive.

Respondents Agreement with the Statement:
"Overall, the message signs have improved my awaren ess
of parking alternatives for the Red Line."

60% +— @ Norbeck Park and Ride
(N=11)

50% +—
B Glenmont Metro Station
40% +— (N=320)

30%

20%
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Strongly  Disagree Neutral Agree Strongly N/A
Disagree Agree

Figure 36. Influence of the Signs on Awareness Bfarking Alternatives for the Red Line.

To determine if the signs have raised awarenesst abve Norbeck Lot, the Norbeck respondents
were asked whether they knew about the Park-and-Rutl before the installation of the signs.
Seventy percent of respondents said they had kraiwanit the lot, while 30 percent said that
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they were not aware of the location prior to th&taflation of the signs. Respondents were also
asked how often they park at Norbeck. Fifty peragnmespondents said they usually park there,
38 percent said they rarely park there, and ongoretent said that they were parking there for
the first time. When asked why they did not pdréré more often, one said he will most likely

park there again as he found it online and this vadirst time there; another said he normally

walks to Norbeck but was running late this morniagd a third commented that he normally

drives to work.

When asked why they parked at Norbeck on the dapefsurvey, 20 percent of respondents
reported that it was because they saw a messageayng that the Glenmont station was full,
30 percent reported that they normally park thezeabse Glenmont is usually full, and 20
percent reported that they normally park there beedt is less expensive (see Figure 37).

Respondent's Reply to the Question: Why did you dec ide to
park at the Norbeck Park-and-Ride Today?
35%

30% O Norbeck Park and Ride (N=7) |—
25%

20%

15%

10%

5%

0%
Isaw a message sign I normally park here I normally park here
saying “Glenmont Garage because Glenmont tends to because it's cheaper

Full” be full

Figure 37. Reasons Respondents Parked at Norbeck.

3.4.3 Impact of the System on Circulation within Genmont Garage

It was hypothesized that the parking informatiostesn would reduce or eliminate circulation
within the Glenmont Garage. That is, those mot®rgho would previously circle through a full

garage looking for a space would now know thatlttevas full and would avoid entering it

altogether. In the absence of the system, thieesssary traffic circulation results in wasted
time for potential transit patrons, and more sigatiftly, a loss of potential riders for the Metro
system, as many of these motorists simply driveatly to their final destination when unable to
find parking.

In order to assess whether the system did in feduae this unnecessary circulation, the
evaluation team looked at a surrogate measurecifitpdly, the team looked at the number of
vehicles exiting the lot during the AM peak peri&d00-9:00 AM), as there should be very few
if any patrons leaving the lot during the this timigh the exception of those who are unable to
find parking.

Figure 38 displays the number of vehicles exitihg Glenmont Garage during the AM peak
hour on Tuesdays and Thursdays during May 2006ofeefand June 2007 (after). As
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hypothesized, the number of cars exiting the parigarage during the morning peak hours was
lower after installation of the signs.

Before the system was installed, 161 vehiclestheftiot during the AM peak hour (between 7:00
AM and 8:00 AM) in total over the 2-day period, Yehonly 70 vehicles left the lot during that
same timeframe after the system was installeds f@presents a 57 percent reduction in vehicles
circulating within the garage, or 46 fewer vehiabd&sulating each day. Interestingly enough the
data did not show this same reduction between thushof 8:00 AM and 9:00 AM. In fact,
there was no apparent difference between the nuafheshicles leaving the lot during this hour
when comparing the before and after data (66 vehit@ft the lot during this hour after the
system while 74 vehicles left the lot during thsuh before the system). Reasons for this are
uncertain. However, what it could suggest is tmahmuters who arrive later in the peak period
know that their alternative options are increasinghited and thus are more likely to “ignore”
the lot full signs and investigate for themselves.

If the system did in fact result in 46 fewer vebglcircling the garage to find parking on a
typical day (since the signs would have warned tihemdvance and they would have avoided
the garage altogether), it is interesting to cogrswhat the environmental impact associated with
this reduction in travel would be.

The emission reduction can be calculated by assigai“‘gas usage” number to each circulating
vehicle. If it is assumed that each motorist whioutates within the garage uses the amount of
gas that would be equivalent to traveling 2 milsjissions savings resulting from the wasted
trips through the garage would equate to 10.498 adrcarbon dioxide (or 20,980 Ibs) over the
course of a year.

% Native Energy CO2 Emissions Calculator: http://wmativeenergy.com/pages/travel_calculator/30.pbpgssed April 21, 2008)..
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Vehicles Exiting the Glenmont Metro
Parking Garage: AM Peak Hour (7:00-8:00 AM)
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Figure 38. Vehicles Exiting Glenmont during AM Pe& (7:00-9:00AM).
To get a sense for how difficult it is to find parg at the Glenmont Metro Station, respondents

there were asked if there has ever been a timethlgtcould not find parking at the station.

Sixty-six percent responded that there has bedérast one time that they were unable to find a
space. Of those who have not had trouble withipgrkmany reported that this is because they
intentionally arrive early to ensure that they widit have trouble finding a space; in addition (as
expected), some indicated that parking is not aceonfor them since they have a reserved

parking space.

Figure 39 shows responses to whether respondestspent time circling the Glenmont Garage
prior to the signs. Forty percent of Norbeck resfemts and 16 percent of Glenmont
respondents agreed or strongly agreed that beffi@esigns they often spent time circling the

garage looking for a space.
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Respondents Agreement with the Statement:
"Before the signs, | often spent time circling in t he
Glenmont Garage looking for an available space."

60% — O Norbeck Park and Ride
(N=10)

50% +—

| Glenmont Metro Station
40% +—  (N=319)

30%
20%
0% : : : : L1
Strongly Disagree Neutral Agree Strongly N/A

Disagree Agree

Figure 39. Percentage of Respondents Who Reported
Circling the Garage Looking for a Space.

For those who reported that they have had troubting a parking spot at Glenmont in the past,
respondents were asked to identify locations whbey have parked as an alternative to
Glenmont. Figure 40 shows that half of the respoitsl reported that they have parked at the
nearby Wheaton Metro Station, and 1 percent (onbe@ple) reported they have parked at the
Norbeck Park-and-Ride lot. In addition to the gatées listed here, some respondents
commented that they have parked illegally, parkethe Silver Spring Metro Station, waited for
a spot to open up, or simply returned home and @tbfkom there.

Respondents Parking Alternatives when Glenmont Met  ro
Station is Full

60% |

50%
@ Glenmont Metro (N=176) ‘

40%

30% -
20% -

o _
0% ‘ ‘ ‘

Drive to final Park at the Park at the Norbeck Park somew here
location Wheaton Metro park-and-ride lot  near the Glenmont
Station and take the bus to Metro Station
Glenmont

Figure 40. Reported Alternate Parking Options forGlenmont Metro Station.

Respondents at the Glenmont Metro Station wereadked how often they park at the Norbeck
Park-and-Ride Lot, and if they reported that thanelly or never do, they were asked why they
do not. Five percent of respondents reportedttieat rarely park at the Norbeck Park-and-Ride,
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47 percent of respondents indicated that they mexer parked there but were aware of the
location, and 46 percent reported that they werteam@re of the location of the lot. Of the
respondents who reported that they were awareeofNtbrbeck Park-and-Ride option but have
not parked there, 34 percent indicated that theoresghey do not park there is because it is out of
their way, 17 percent reported that they do notirteepark at Norbeck as they do not typically
have trouble finding a spot at Glenmont, and 1Xkqr responded that they were unfamiliar
with the bus schedules at Norbeck. In additiothtise comments, respondents commented that
parking at Norbeck adds too much time to their cartenthat they simply do not want to park
there, and that they have a reserved spot at #rentint Station.

Respondents were asked if they agreed that the kigginot made any difference to them since
they haveneverhad trouble finding parking on the Red Line. Twesgven percent of Norbeck
respondents and 18 percent of Glenmont respontkdhtbat the signdiad made a difference to
them because they have experienced trouble findimmarking spot at Glenmont (answering
disagree or strongly disagree). Seventeen pexfeNtorbeck respondents and 21 percent of
Glenmont respondents said that the signsnwddhade any difference to them because they have
never had trouble finding a spot at Glenmont (ams\geagreed or strongly agreed). Some of
the respondents commented that they did not thesirtformation on the signs so they would
still look for a space even if the sign told thdmttthe lot was full.

Respondents Agreement with the Statement:
"The signs have not made any difference to me since I've
never had trouble finding parking on the Red Line."

@ Norbeck Park and Ride
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(N=11)
50% -+— )
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Figure 41. Influence of the Signs on Finding Parkig.

Respondents were asked if they thought that thesdmgave reduced the amount of time they
spend searching for an available parking spacgur&i42 shows that 70 percent of respondents
at Norbeck believed that the signs have reducecatheunt of time they spend looking for a
space (answering agreed or strongly agreed) while 16 percent of respondents at Glenmont
felt that the signs have reduced the amount of threg spend looking for a space.
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Respondents Agreement with the Statement:
"The signs have reduced the amount to time | spend
searching for available parking space when riding t he Red
Line."

@ Norbeck Park and Ride
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Figure 42. Influence of Signs on Time Spent Searity for a Space.

The evaluation team hypothesized that the signsldvimerease driver awareness of parking
alternatives. Figure 43 shows respondents’ agreemvéh whether the message signs have
improved their awareness of parking alternative3ver half of respondents selected “N/A”,
indicating that they were already aware of parkamjions for the Red Line. Twenty-seven
percent of respondents at Norbeck and 17 percergispbndents at Glenmont indicated that they
agree or strongly agree that the signs have imprtiveir awareness of parking alternatives for
the Red Line. Thirty percent of respondents paylahthe Norbeck Park-and-Ride lot said they
did not know about the lot prior to the signs whitlay be part of the reason the Norbeck
responses were more positive (only nine percentho$e at Norbeck disagreed or strongly
disagreed with this statement).

Respondents' Agreement with the Statement:
"Overall, the message signs have improved my awaren  ess
of parking alternatives for the Red Line."
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Figure 43. Influence of the Signs on Awareness Bfarking Alternatives for the Red Line.

Evaluation of Transit Applications of Advanced RagkManagement Systems — Final Evaluation Report 68



Montgomery County Project May 9, 2008

3.4.4 Customer Satisfaction with the Signs

Survey results indicate that both Glenmont and Bcklrespondents were satisfied with the sign
locations and accuracy and would like to see simsilgns at other Metro locations. Respondents
at Norbeck had more positive feedback to offer ttimmse at Glenmont. Glenmont respondents
were neutral in their response to whether the médion on the signs had improved their overall
commuting experience.

Respondents were asked if during their normal cotantliey have ever seen a message sign
(like the one shown in Figure 31) showing parkingikbility for the Glenmont Metro Station
garage. Figure 44 shows that 91 percent of NorlRark-and-Ride respondents reported that
they have seen the signs and 61 percent of GlenMetrb respondents reported that they have
seen the signs. Surprisingly, nearly 40 percerthao$e parking at the Glenmont Metro Station
reported that they have never seen the signs. miasbe due to the fact that some respondents
commented to the surveyors that they arrive sgo/ éarthe morning they do not have to worry
about finding a spot, so even if there were a signg their commute they probably would not
have noticed it.

Respondents Awareness of Parking Availability Mess  age
Signs
@ Norbeck Park and Ride
100% (N=11)
90% - B Glenmont Metro Station
80% - (N=322
70%
60%
50%
40% -
30% -
20% -
10% -
0% -
No Yes

Figure 44. Glenmont Parking Availability Sign on Norbeck Road.

Respondents who reported having seen a parkindabildy message sign on their normal
commute were then asked to identify the locatiom(s¢re they had seen the signs. Figure 45
shows that the two most common sign locations riéssfpondents reported having seen were on
Georgia Avenue and Layhill Road. Sixty-four petoeihrespondents at Norbeck reported seeing
the sign on Georgia Avenue, 27 percent on NorbeckdRand 9 percent on Layhill Road.
Thirty-three percent of respondents at Glenmonontepd seeing the sign on Georgia Avenue, 6
percent on Norbeck Road, and 57 percent on Laigoidid.
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Figure 45. Reported Awareness of Parking Availabity Message Sign Locations.

Respondents were asked if they were satisfied thighlocation of the signs on their morning
commute to see whether the signs were locatedgroppate areas to give them enough time to
make decisions regarding their trip. Forty perag@nespondents at Norbeck responded that the
signs were appropriately located (recall that 64cemt see the sign on Georgia Avenue).
Twenty-eight percent of Glenmont respondents agtieatthe signs were appropriately located
(recall that 57 percent see the sign on Layhilldjoalen percent of Norbeck respondents and 9
percent of Glenmont respondents said the signs malecated in an appropriate place for them

to make decisions regarding their morning commute.
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Respondents' Agreement with the Statement:
"I am satisfied with the location of the signs ast hey provide
me with the information at the right place in my tr ip."
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B Glenmont Metro Station
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Figure 47 shows respondents’ perception of signuracy. On average, 23 percent of
respondents felt that the sign information was eateu(answering agree or strongly agree). No

Figure 46. Reported Satisfaction with Sign Locatio.
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respondents at Norbeck responded that they didhmok the signs were accurate whereas 9
percent of respondents at Glenmont respondedhbgidid notthink the signs were accurate.

Respondents' Agreement with the Statement:
"| feel that the information on the signsis accura te.

O Norbeck Park and Ride
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50% 1| B Glenmont Metro Station
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Figure 47. Reported Satisfaction with Sign Accurag

Figure 48 shows responses related to the influaricthe parking availability signs on the
“overall commuting experience.” Twenty-seven patcef respondents at the Norbeck Park-
and-Ride Lot reported that the signs have in fagiroved their overall commuting experience
while no respondents at Norbeck reported that tgesshave not improved their commute.
Glenmont respondents were evenly split, with 14&@etr of respondents reporting that the signs
have improved their commuting experience and 14euerreporting that the signs have not
improved their overall commuting experience.

Respondents' Agreement with the Statement:
"| feel that the information on the signs hasimpro ved my
overall commuting experience."”
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Figure 48. Reported Influence of the System on Sataction
with Overall Commuting Experience.
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Finally, respondents were asked if they would likesee similar signs installed at other Metro
stations. At the Norbeck Park-and-Ride Lot, 55pet of respondents indicated that tiaeuld
like to see the signs while no respondents answireyl wouldnot like to see them. At the
Glenmont Metro Station 30 percent of responderits th@ywould like to see the signs at other
Metro stations while 4 percent of respondents gag wouldnot Again for this question there
were a high number of respondents who answeredgfitcable.®®

Respondents' Agreement with the Statement:
"l would like to see similar signs installed at oth er Metro stations."
60% 1— @ Norbeck Park and Ride
(N=11)

50% +—

° B Glenmont Metro Station
40% || (N=320)
30% -
20% -
10%

0% ,——_,—- h
Strongly Disagree Neutral Agree Strongly N/A
Disagree Agree

Figure 49. Desire for Expansion of the Sign Progra.

% At the Glenmont Metro Stations many of the respmmsl interviewed reported that they arrive veryygarthe morning and therefore have not
taken notice of the signs since they do not haseess finding a parking spot. At the Norbeck Paré-Ride Lot, nearly 50 percent of
respondents reported that they usually park theetbesy do not pay attention to the signs. For lodtthese reasons, there was a high percentage
of “Not Applicable” responses to select survey tioes.
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4 INSTITUTIONAL ISSUES AND LESSONS LEARNED

In addition to the evaluation areas previously uésed, the evaluation team also worked with
the project stakeholders to document institutiocadllenges, technical issues, and lessons
learned encountered throughout deployment and tperaf these systems. The information
was gathered through a variety of methods, inclyid@aviewing meeting minutes and conducting
formal and informal interviews with stakeholdersl gumoject partners.

4.1 Deployment Lessons Learned

One lesson reported with regard to technology & this important to conduct a field study
during the design engineering phases prior to gepdmt of any project relying on radio
frequency or other similar communications technigeg Unique capital requirements resulting
from unforeseen field conditions is quite a commeality for ITS applications. Metra learned
early on into the construction process (during Reio Frequency Field Study, which they
called for in the contractual specifications) tlagtallation of repeater poles at various sites
would be required to ensure uninterrupted, seamiessless transmission between data
controllers and signs. When relying on radio tmaissions, topographical encumbrances and
other radio transmission interferences should peeted. In the case of the Metra project, it
was found that a highway vehicle weigh station tedawithin the project radius would cause
radio frequency interference.

It is also important to realize that permit issu&s require a significant amount of time,
particularly if multiple jurisdictions are involvedhe Chicago project stakeholders experienced
delays in obtaining some of their permits.

4.2 Technology Lessons Learned

One lesson reported with regard to technology &, thepending on what is available off-the-
shelf, consider customized software if the projmatiget can accommodate it. At the time that
Montgomery County began their project, they wereawsare of any product on the market that
did exactly what they needed. Since they did raseha large enough budget to have software
designed for the specific purpose of this projgoty had to modify commercial-off-the-shelf
(COTYS) traffic control software, which was not ile&ome specific limitations that the county
faced as a result of not being able to have cugiinsoftware are as follows:

* In order to change the messages displayed and thes¢hresholds for when the messages
display, the software communicates with the vaealessage signs via a cellular modem.
Due to budget limitations, they have only one datlimodem. As a result, the modem must
call the signs one at a time when relaying inforomgtand they feel that this has led to
moderate delays in updating the information onsiges.

» Since there was no test set for the system, itdiffisult to determine if the software had a
bug in the testing phase (i.e., if the project temamts to test the software, they have to do it
with the live system).

* Montgomery County's system did not have the capgbtb update any of the signs
independently of the others, which they found tdilmiting. For their particular situation it
would have been preferable to be able to updatsigms independently. The reason for this
is that the bus that provides service between @tk park-and-ride lot and the Glenmont
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Metro Station ends morning service at 8:55 AM, sesiimportant that the signs do not
recommend Norbeck after this time. As a result,nidomery County had to make the
decision not to display parking information on afiyheir signs after 9:00AM.

* Montgomery County’s system also does not allowtler built-in “threshold” to vary by day
of week. This can pose a challenge since the nuofbeshicles remaining overnight in the
lots tends to vary by day of week and becauseillhate also tends to vary by day of week.
They found that the fill rate on Fridays is sigoéfntly lower than on other weekdays.
Consequently the algorithm that works on other ddythe week does not apply on Fridays.
As a result, the county made the decision not &ratp the signs on Fridays.

Another lesson is that it is important to be awair¢he inherent limitations of the technology.
Specific examples of this are as follows:

* In the case of the Montgomery County project, thant knew that the video detection
technology they were using would have weatheredldimitations. They have found that
heavy rain results in erratic counts, and durirg whnter season the team found that snow
plows dumped snow onto pedestrian walkways, caugeugstrians to enter the detection
zone and be mistakenly counted as vehicles.

» The Chicago stakeholders also experienced chakbengk snow and special events. After a
sizable Chicago snow storm, some spaces in theelmime blocked with snow piles, which
resulted in the system reporting that there wer@lave spaces when in fact many were
unusable. Chicago did find that special eventstmaaccommodated with their system. For
example, every summer a carnival takes place at Hiekory Creek station. To
accommodate this, the Mokena police contact Mairadvance with an estimate of the
number of spaces that will be occupied. Metra thejusts the baseline “threshold” within
the system and it adjusts the numbers accordingly.

* In the case of the Chicago project, the signs d¢paraing an unlicensed radio frequency,
which has resulted in a few minor problems causgdhe antennas being blocked by
streetlights since the antennas require line dftsig’he use of antennas, however, was more
economical than burying cable would have been. frogect team expects, however, that
this may be a recurring issue given the expectaddulevelopment of the area surrounding
these stations, which may result in more interfeean the future.

* In retrospect, the Chicago project stakeholders tiest they should have selected a full
matrix sign instead of the limited numeric dynarsigns that were selected. A full matrix
sign would have provided the capability to disptdiger information beyond parking space
availability.

4.3 Operations and Maintenance Lessons Learned

An important consideration with regard to operasi@nd maintenance is that, for this type of
system to be reliable in the long run, staff shasgect that they will likely need to change the
settings manually at times. For example, Montggn@ounty found that the fill rate slowed
significantly during the summer months when traffidypically lighter; as a result, the county
had to adjust the system’s algorithms a few timgeaa to accommodate this variation. In order
to do this, it is critical to ensure that those wiwdl be responsible for monitoring and
maintaining the system are trained on how to usestjuipment if they were not involved in the
software development and/or testing.
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Another important consideration is that a monitgraystem that is built into the design can save
time and help the project team ensure system ftyabThe Montgomery County staff elected
to install a camera on the top of the Glenmont Gata aid in remote monitoring of the system
(see camera views in Figure*$0and they have found it to be extremely usefuiionitoring

the system on a regular basis. They generallykcimeon the system at least once a week to see
if it appears to working properly based on how fo# top level of the garage looks as compared
to how many spaces the system shows to be remaining

For Metra, the remote user interface consistsdddicated laptop that provides the information
that is currently on each sign, a configuratiothef lot assemblies, and also an error-checking
mechanism (errors are indicated with a red ddtalsb allows the user to update or shut off the
signs remotely. Currently, the system does nobften but it requires constant monitoring.
They find that it works best to leave the systenang running consistently in the background.

Figure 50. Camera View of Parking Garage for Monibring Montgomery County System.

It is critical to identify up front what agency @nwhat staff position in particular) will
ultimately be responsible for monitoring and maimtey the system after it is in place
(particularly as maintenance can be costly depgndin the system). This could be the
contractor who designed and/or installed the sysfedesired. It is also important to clearly
denote where and how all maintenance activitiesllshbe documented. As an example, the
Chicago project’s maintenance schedule calls fefeHowing activities®®

¢« On an annual basis, clean solar and LED windows.

* On a biannual basis, clean and inspect cabingitaoe filters, perform a count survey (to
include verification of available parking spaceshagign display), perform a loop survey (to
include verification of proper loop detection), fmem a delineator survey, and adjust
equipment setting.

One lesson to keep in mind regarding maintenansts ¢ that RTA and Metra have found that
the solar batteries need to be replaced quite .of@ne of their signs is solar powered because
there was no electrical line available at the sagation. At the time of design, it appeared that

37 Composite photo series compiled from photo serigstured by camera mounted on Glenmont ParkinggBareourtesy of Montgomery
County.
% Metra Parking Management System Maintenance Sétetitained from Metra December 12, 2007.
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it was more costly to run an electrical line to tign than to use a battery. In retrospect,
however, the batteries required by the solar podvergn have been very expensive, and have
less capacity than the electrical signs. Thereforéhe long run, extending the electrical line is

likely to have been more cost effective.

A unigue issue that the Chicago stakeholders facesl that at the time of their initial design,
there were no American companies that created aufaetured this type of system. The project
team contracted with a European developer sincethges of systems were more prevalent in
Europe at the time. Consequently, the team eneoeohtissues with some of the manuals and
programming being in another language, making sofveustomization and software updates a
challenge.

4.4 Contracting Lessons Learned

An important lesson with regard to contractinghatt in retrospect, the Chicago team feels that
the lump sum contracting vehicle utilized may haa¢ been the best choice for this type of
system. The selected type of contract used mbhanthe city had to select the lowest bidder and
it also meant that the contractor did not have racentive to finish the project quickly once
encountering problems. Looking back, the teamelieB that a cost plus fixed fee contract may
have been more appropriate as this type of arraegemould have given vendors an incentive
to complete the deployment more quickly, and it ldobave allowed the team to make a
gualifications-based selection.

Another contracting lesson that the stakeholdessguhon is that they feel that a design-build
model might be more appropriate for this type ohteology than a design-bid-build model.

4.5 |Institutional Lessons Learned

It is also important to keep all potentially affedtorganizations informed of work planned as
part of the project. Some of the stakeholderstfelt without close coordination, their projects
would not have been possible. They indicated dotive coordination among the various levels
of government helped stave off unnecessary futostscand potential relocation of systems.
Below are some examples of coordination that thiedgfo project stakeholders faced throughout
the course of their project deployment:

» The Village of Tinley Park, which had been a strpngponent of the demonstration from the
beginning, had plans for the installation of newstom street lights throughout the area
which could have directly interfered with undergnduwork being conducted by Metra.
Synergies were realized in "dove-tailing" thoseogff with Metra's field contractor, who
coordinated the electrical connections with thdagi’s contractors.

» Future electrical hook-up and camera links forVitage of Tinley Park (a Public Works /
Public Safety initiative) were included in latersggns and installed at the Tinley Park / 80th
Avenue site.

» Early on in the project one of the signs had tonoed due to concerns expressed by one of
the localities regarding aesthetics.

It was necessary to coordinate Will County roadwanstruction with transformer
installation and underground work being done siemdbusly by Metra.
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» After the initial planning, but before installatiomas complete, an ongoing development
posed a conflict with one of the sign locationsdragstore that was under development
proposed an entrance that conflicted with the pgegddocation for the sign.

The most important institutional lesson learnedt thath project teams passed on to the
evaluation team is that it is critical to involvdl appropriate stakeholders in a formal and

collaborative manner throughout the planning, dgplent, and operations phases of a multi-
jurisdictional project such as this. Parking mamagnt systems are often integrated into urban
or neighborhood environments and, as such, take tindeploy and require a diverse group of
stakeholders. Late-breaking or unresolved staklenaloncerns can stall the effort indefinitely.

To prevent stalling, the project stakeholders sthoabtain formal endorsement from the

leadership of all jurisdictions involved. The mayar county executive should seek city or

county council endorsement and should designatafarsember or a specific public agency as

their organization’s champion for the system. Tdhampion will exercise executive leadership

with in the stakeholder group and will represeret pinoject in any public policy discussions and

funding processes. Identify and define the roleh&f champion and ensure that the project
stakeholders work from a formal charter that bititss member organizations to the effort and

provides a forum for resolution of issues.
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5 SUMMARY AND CONCLUSIONS

This document has presented the evaluation stemtegnd objectives, the data collection
methodologies, and the findings of this evaluatidPresented here is a brief summary of the
findings and conclusions.

5.1 Summary of Findings

The results of the analyses are summarized hexrding to each of the four core evaluation
objectives:

» Assess the Impact of the System on Ridership ardrigaUtilization

* Assess the Impact of the System on Mode Choice

» Assess the Impact of the System on Time Spent Biegrtor Spaces (Circulation within and
between lots)

» Assess the Impact of the System on Customer Setitsfia

5.1.1 Assess the Impact of the System on Riderstapd Parking Utilization

The evaluation team looked at a variety of datacesuto determine the impact of the system on
parking utilization. Additionally patrons were sayed about the impact of the system on their
commute patterns.

For the Chicago site, the stations did have skghijher utilization after the system was in place
(1 to 5.5 percent higher). In terms of utilizatidmoughout the day, there was no change at
Hickory Creek, and only a slight change in utilieat at Tinley Park (slightly more people
boarded the late morning trains causing the pealctor approximately one hour later than in
the previous year). In terms of mid-day utilizatispecifically, in general, there are very few
people boarding trains during the mid-day and tfstesn did not cause a significant increase in
mid-day arrivals. This is not surprising considgrihat neither station was at or near capacity
during the timeframe of the study (the Tinley P&tiation reached a maximum of 82 percent
capacity, and Hickory Creek reached 74 percent apa Additionally, no focus group
participants reported that the parking lot has &@esm full when they personally wanted to park
and use Metra.

In the case of the Montgomery County project, isweapected that the system would result in a
change in parking utilization throughout the dayGinmont (rather than an increase in peak
utilization, since it was known that the garagalieady at capacity on a typical weekday). The
data show that there was a 20 percent drop inuh#er of patrons arriving at Glenmont before
8:00AM, but that the garage now fills at a fastater This could be an indication that
commuters no longer feel the need to arrive earlgrder to get a parking space, and that they
now go directly to Glenmont [when the signs telkerth that there is availability] instead of
bypassing Glenmont as they might have done prelyiotisnking that it was full.

For the Norbeck lot it was thought that the systemght increase awareness, and thereby,
utilization of the lot. It was found that, in faatery few people use the Norbeck lot for the
purposes of boarding the Metro at Glenmont. Tipisears to be due to the fact that Norbeck
does not serve as a viable option for most commut&ome feel that it adds too much time to
their commute and others do not park there sineg #re unfamiliar with the Norbeck bus
schedules.
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5.1.2 Assess the Impact of the System on Mode Chmic

Since it was thought that lack of parking might &#eperceived barrier to transit, it was
hypothesized that some motorists might be encodrémewitch modes to transit after seeing a
sign indicating that there is in fact parking asble (in particular on days of heavy traffic).
Surveys provided insight into this at both sitésboth cases very few respondents indicated that
the signs have affected how often they take trangit Montgomery County however, many
indicated that the signs have improved their aneserof parking alternatives for the Red Line.
In fact, one-third of those surveyed at Norbeckidated that they were not aware of the lot
before the signs were installed.

5.1.3 Assess the Impact of the System on Time Sp&sarching for Spaces

It was also thought that the system would save fionecommuters. Again surveys provided
insight. For the Chicago project, most respondemtiated that the signs have not influenced
them because they have never experienced diffidiying parking. However, some did
indicate that the signs have saved them time idiritp a parking space, particularly at Tinley
Park where there are multiple lots.

For the Montgomery County project, responses wdéferent as expected since the Glenmont
garage is typically at capacity on weekdays andipgris more of a challenge. Most survey

respondents indicated that there has been atdeastime that they have been unable to find a
space at Glenmont, and nearly one-fifth reported they often spent time circling the garage

looking for a space before the system was install&oout a quarter of respondents reported that
they feel that the signs have made a differencethéon and that the signs have reduced the
amount of time that they spend looking for a spa&ihough the team was not able to obtain a
statistically significant sample size, the datattlfze team was able to obtain show that
circulation appears to have reduced significantlyappears that 57 percent fewer vehicles left
the Glenmont Garage during the peak morning hoies #he system was installed as compared
to before the system was installed. The environalempact associated with 46 fewer vehicles

circulating through the garage each day is equitaie® an emissions savings of 10.490 tons of
carbon dioxide (or 20,980 Ibs) over the course yéar.

5.1.4 Assess the Impact of the Systems on Custongatisfaction

In general, for both projects, survey results iathcthat commuters are satisfied with the sign
locations and accuracy and that they would likede similar signs at other locations. Although
few respondents agree that the signs have imprthesd overall commuting experience, when

asked whether they would like to see similar sigustalled at other stations, many reported that
they would.

5.2 Conclusions

Based on the results of this evaluation and thelosions drawn, the hypotheses stated up front
have either been supported by the results of tlauation, have not been supported by the
results of the evaluation, or are inconclusivenat time.

5.2.1 Chicago Project

* Hypothesis: The system will increase parking zdifion at the Mokena/Hickory Creek and
the Tinley Park/80th Avenue Station parking lofshe hypothesis is inconclusivélthough
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both stations did have slightly higher utilizatiafter the system was in place (1 percent
higher at Tinley Park and 5.5 percent higher aketig Creek), it is unclear whether these
increases can be attributed to the system. Anybeunof factors such as population
increases or rising gas prices could have causqumbraon of this ridership increase.

Furthermore, the system only benefits those dtiee to the station (rather than those who
walk/bike or use kiss-and-ride), and some of thdership increase could in fact be

comprised of individuals who walk or bike to theatgin, or who use the kiss-and-ride
facility. Finally, on the converse, any ridershigreases that did result from the system
could have been masked by decreases in ridershipatre expected to result from riders
being drawn over to any adjacent Metra line dusetwice improvements.

* Hypothesis: The system will positively affect amser satisfactionThis hypothesis is
supported by the customer intercept surve§msrvey results indicate that commuters are
satisfied with the sign locations and accuracythatlthey would like to see similar signs at
other locations. Although few respondents agraettie signs have improved their overall
commuting experience, when asked whether they wideddo see similar signs installed at
other stations, many reported that they would.

» Hypothesis: The system will reduce traffic cirdida between the north and south Tinley
Park/80th Avenue Station parking lofEhis hypothesis is inconclusive based on the aechiv
system data and the customer intercept survAjthough unnecessary circulation between
the lots was thought to be a problem, it does ppear that any patrons left the lot during the
AM peak period indicating that all vehicles entgrthe lot were able to find a parking space.
The primary reason for this is that the Tinley P&tition never reached capacity during the
timeframe of the study (even at its peak, the dbthis station were only at 82 percent
capacity). However, the survey results providesamdication the system has helped
commuters. Ninety-six percent of respondents theheated that they have always been
able to find a parking space since the system wdsd while only 83 percent indicated that
they were previously able to find a space.

» Hypothesis: The system will reduce traffic cirdida between the Tinley Park/80th Avenue
station and the Mokena/Hickory Creek statidinis hypothesis is inconclusive based on the
archived system data and the customer intercepteyst Although unnecessary circulation
between these two stations was thought to be dgmplit does not appear that any patrons
left either of the lots during the AM peak periaatjicating that all vehicles entering the lot
were able to find a parking space. The primargoador this is that neither stations reached
capacity during the timeframe of the study (eversgbeak, Tinley Park only reached 82
percent capacity and Hickory Creek only reachegétéent capacity).

* Hypothesis: The system will result in an increisedership on the Rock Island District
Line as parking utilization increases at the TirPayk/8(' Avenue and Mokena / Hickory
Creek StationsThis hypothesis is inconclusivAlthough both stations did have slightly
higher ridership after the system was in place8(@mpercent increase at Hickory Creek and a
7.1 percent increase at Tinley Park when comp&®@$ data to 2002 data), it is unclear
whether these increases can be attributed to 8temsy Any number of factors such as
population increases or rising gas prices couletltaused a portion of this ridership
increase. Furthermore, the system only benefitsethvhadrive to the station (rather than
those who walk/bike or use kiss-and-ride), and sofhthis ridership increase could in fact
be comprised of individuals who walk or bike to #tation, or who use the kiss-and-ride
facility. Finally, on the converse, any ridersimpreases that did result from the system
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could have been masked by decreases in ridersitipvéire expected to result from riders
being drawn over to any adjacent Metra line dusetwice improvements.

» Hypothesis: The system will result in an increimsgansit mode share among commuters
whose origins lie near the Mokena/Hickory Creek @imdey Park/88 Avenue Stations
This hypothesis is supported by the customer iafgrsurveys.Though not many, a few
respondents did indicate that the signs have affidobw often they take transit. Two
percent of Hickory Creek Station respondents apdrdent of Tinley Park Station
respondents reported that the parking availabilfigrmation has caused them to take Metra
instead of driving.

* Hypothesis: The system will result in an increi@smid-day arrivals at the Mokena/Hickory
Creek and the Tinley Park/8@venue Station parking latsThis hypothesis is not supported
from the data.There was no change in utilization at Hickory @resnd only a slight change
in utilization at Tinley Park (slightly more peofddearded the late morning trains causing the
peak to occur approximately one hour later thaihiénprevious year). In terms of mid-day
utilization specifically, in general, there are wéw people boarding trains during the mid-
day and the system did not cause a significaneass in mid-day arrivals. This is not
surprising considering that neither station wasratear capacity during the timeframe of the
study (the Tinley Park Station reached a maximu®2gbercent capacity, and Hickory
Creek reached 74 percent capacity; additionallyfpras group participants reported that the
parking lot has ever been full when they personaiinted to park and use Metra).

5.2.2 Montgomery County Project

* Hypothesis: The system will increase driver awassnof parking alternatives when riding
the Red Line in Montgomery Countylhis hypothesis is supported by the customer iafgrc
surveys. Approximately one quarter of respondents (27 gr@rat Norbeck and 17 percent at
Glenmont) indicated that they agreed or strongheed that the signs have improved their
awareness of parking alternatives for the Red LiRerthermore, one-third of respondents
parking at the Norbeck Park-and-Ride lot indicateat they did not know about the lot prior
to the signs.

* Hypothesis: The system will positively affect aser satisfactionThis hypothesis is
supported by the customer intercept survesygrvey results indicate that commuters are
satisfied with the sign locations and accuracythiatl they would like to see similar signs at
other locations. Although few respondents agraettie signs have improved their overall
commuting experience, when asked whether they wideddo see similar signs installed at
other stations, many reported that they would.

* Hypothesis: The system will reduce circulationhiitthe Glenmont Garagd his
hypothesis is supported by the customer interagpeygs. Most survey respondents
indicated that there has been at least one timdfhbg have been unable to find a space at
Glenmont, and nearly one-fifth reported that thi#grospent time circling the garage looking
for a space before the system was installed. Abautarter of respondents reported that
they feel that the signs have made a differentleem and that the signs have reduced the
amount of time that they spend looking for a spaliee data show that circulation has been
reduced significantly — nearly 50 percent feweriolels are now leaving the Glenmont
Garage in the morning hours.
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* Hypothesis: The system will increase parking zailion at the Norbeck park-and-ride Lot
while maintaining the current parking utilizationtbe Glenmont Metro Statiorrhis
hypothesis is inconclusivdt was impossible to ascertain from the data wéethilization of
the Norbeck lot increased among commuters usingr@édat. However, anecdotal evidence
indicates that very few people use the lot forghgposes of boarding the Metro at
Glenmont. When surveying patrons at this lot,@ha&luation team inquired about how full
the lot is on a typical day, and on both days #aent was told by survey respondents and by
the shuttle bus operator that the lot typicallyteoms only 30 cars. The parking utilization at
the Glenmont Garage has not changed since thersysis added.

» Hypothesis: The system will increase transit 8ty on the Red Line as the parking
utilization at the Norbeck park-and-ride lot incgea This hypothesis is not supported by the
data. In looking at monthly weekday boardings at the Glent and Wheaton Stations over
the past 3 years, there is no indication that sigigrhas increased at either station since the
signs were installed. Furthermore, since usagleeoNorbeck lot does not appear to have
increased since the signs were installed, it doéseem reasonable that any increase in
ridership at Glenmont would have been the resulh@fsystem.

* Hypothesis: The system will result in an incre@sgansit mode share among commuters
whose origins lie near the Glenmont Statidinis hypothesis is supported by the customer
intercept surveysThough not many, a few respondents did indicadettie signs have
affected how often they take transit. Four to &&pnt of respondents at Glenmont and 9-18
percent of respondents at Norbeck gave responaew/tiuld indicate that they feel the signs
have affected how often they ride Metro.

Evaluation of Transit Applications of Advanced RagkManagement Systems — Final Evaluation Report 82



Appendix May 9, 2008

APPENDIX

Evaluation of Transit Applications of Advanced RagkManagement Systems — Final Evaluation Report 83



