
Publication No. FHWA·RD-91·07 5 

January 1992 

INFORM Evaluation 

Volume I: Technical Report 

U.S. Department of Transportation 

Federal Highway Administration 

ReRearch and Development 
Turner-Fairbank Highway Research Center 
6300 Georgetown Pike REPRODUCED BY 

PB92-177260 

McLean, 'Virginia 22101-2296 U.S. DEPARTMENT OF COMMERCE 
NATIONAL TECHNICAL 

INFORMATION SERVICE 
SPRINGFIELD, VA 22161 



FOREWORD 

This report is intended for transportation professionals who are implementing 
or otherwise involved in traffic management and control strategies. 

INFORM (INformation FOR Motorists), formerly known as the Integrated Motorist 
Information System {!MIS), is a corridor traffic management system designed to 
optimize the existing highway facilities in a 40-mile highway corridor on 
Long Island, New York. INFORM represents the most advanced variable message 
sign-based motorist information system in the United States. 

The guide documents the use of integrated electronic traffic monitoring, 
variable message signing, closed-circuit cameras, and ramp metering to 
optimize traffic flow. In addition, it addresses general design and 
construction issues, operation and management issues, and provides insight 
on the public's perception of the system. 

This report is being distributed to each Region, Division, and State highway 
agency. 

T2G)'2iJo~· 
R. J. Betsold 
Director, Office of Safety and Traffic 

Operations Research and Development 

NOTICE 

This document is disseminated under the sponsorship of the Department of 
Transportation in the interest of information exchange. The United States 
Government assumes no liability for its contents or use thereof. This report 
does not constitute a standard, specification, or regulation. 

The United States Government does not endorse products or manufacturers. 
Trade and manufacturers' names appear in this report only because they are 
considered es sent ia 1 to the object of the document. 

/I 
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1. INTRODUCTION 

INFORM (INfonnation FOR Moto,ists, formerly known as the Integrated Motorist Infonnation 
System--IMIS) is a corridor traffic management system designed to obtain better use of existing 
highway facilities in a 40-mi (64.4 km) long highway corridor on Long Island, New York. Figure 1 
shows the general location of the corridor. This operational demonstration was developed in 
accordance with a cooperative agreement between the Federal Highway Administration (FHWA), the 
New York State Department of Transportation (NYSDOT), and the transportation agencies of local 
governments on Long Island. 

The INFORM corridor contains two major freeway facilities. the Long Island Expressway, 
(LIE-Interstate 495), the Northern State Parkway/Grand Central Parkway (NSP/GCP), and a number of 
parallel and crossing arterial streets and freeways, a total of 128 mi (206.l km) of controlled 
roadways. The corridor extends east from the Queens Borough of New York City, through Nassau 
County, and into Suffolk County. The system consists of electronic surveillance, communications, 
signing, and control components, providing motorist infom1ation for warning and route diversion, ramp 
control, and signal control. Figure 2 shows the detailed INFORM network, indicating specific ramp 
meter and variable message sign (VMS) locations. This figure will be referred to frequently in other 
parts of the report. 

The primary commuting directions on the LIE and NSP/GCP are westbound in the morning 
and eastbound in the evening, although significant reverse direction commuting also occurs. 
Substantial travel also takes place on holidays, weekends, and summer weekdays, during which there 
is a large percentage of recreational traffic that may not be completely familiar with the highway 
system. Much of this traffic is bound for or returning from the resort areas of eastern Long Island. 

The busiest facility is the east-west LIE. The 40-mi (64.4 km) section of the LIE on INFORM 
is a six-lane divided urban freeway, 26.5 mi (42.7 km) of which have adjacent two-lane and three-lane, 
one-way, surface arterial street frontage roads. The average weekday daily traffic (A WDT) on the LIE 
ranges between 130,000 and 180,000 vehicles per day. The east-west, limited-access, auto-only NSP 
is a four- to six-lane divided roadway with grass shoulders, 39 mi (62.8 km) long. The A WOT on the 
NSP/GCP ranges between 50,000 and 150,000 vehicles per day. Additional east-west highway 
capacity is provided by 29.5 mi (42.7 km) of six- and seven-lane urban surface arterial streets. At five 
locations along the east-west corridor, north-south, auto-only, limited-access parkways enable auto 
drivers to switch between the alternative east-west limited-access and arterial street routes. These 
north-south parkways are four- and six-lane divided limited-access highways totaling 13.6 mi (21.9 
km) length. At four locations along the east-west corridor, four- and six-lane, north-south, surface 
arterial streets, totaling 5.5 mi (8.9 km) in lengU1, enable all classes of vellicles to switch between the 
alternative east-west routes. 

The various INFORM control elements and their functions are as follows: 

Overall supervision is provided by operators in a control facility at the State Office 
Building in Hauppauge, NY. Three minicomputers assist with traffic flow monitoring, 
traffic control, and response to traffic incidents. 
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Figure I. INFORM corridor. 
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Traffic monitorkg consists of 2,100 in roadway vehicle presence detectors and 21 
roadside citizens band radio monitor units. A limited number of closed-circuit TV 
(CCTV) cameras have been installed since late 1989 to monitor traffic in construction 
areas. A 160-mi (257.6-km) c1Jaxial cable communications netwoik connects 
equipment at more than 400 roadside locations with the control facility. 

At ramps, traffic entering freeways is metered by traffic signals. Roadside hard-wired 
digital controllers operate these ramp traffic signals, under the supervision of one of 
the control center computers, or independently in case of communications failure. 

VMS's at 72 locations provide infom1ation to motorists on congestion and delays. The 
controllers for these signs are roadside microcomputers. operating under the 
supervision of a control center minicomputer. 

The traffic signal indications at I 04 arterial street intersections are under INFORM 
control. New York's Model 170 controllers are used at these intersections. with 
supervision of coordinated signal indications by one of the INFORM control center 
computers. 

The original INFORM concept also called for information to be transmitted to and displayed at 
six sites remote from the State's control center to coordinate traffic control efforts between INFORM 
and other agencies. The following is a list of remote sites and locations: 

New York City Traffic Control Center in Long Island City, N.Y. 
Nassau County Traffic Control Center in Mineola. N.Y. 
Suffolk County Police in Yaphank, N.Y. 
Nassau County Police in Westbury, N.Y. 

• New York State Police in Bethpage State Park, N.Y. 
Shadow Traffic Network Headquarters in Union, N.J. 

The terminals in these locations are not currently active. 

HISTORY OF INFORM 

The history of INFORM extends back to the early 1970's, when the Integrated Motorist 
Infonnation System concept was first conceived. The Long Island corridor was selected as the 
location for the demonstration from among several candidate sites. The availability of parallel 
freeways that were close to each other was a significant factor in its selection, because it provided an 
opportunity for traffic diversion and optimizing corridor traffic flow. 

In 1975. the FHWA initiated a major feasibility study. This study was completed in 1977 and 
resulted in a recommendation and preliminary design for a freeway and arterial system comprising 
some 200 mi (322 km) of roadway. The system was to include VMS's. ramp metering, highway 
advisory radio, and various incident management strategies. A comprehensive evaluation plan was 
formulated in 1980. Final design of the system was completed in 198 I, and bids were let in January, 
1982. 
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Construction and implementation of the system took place in stages. The VMS's were the 
first visible evidence to the motorists that the system was being installed. According 10 NYSDOT, the 
decision to install the signs before implementing much of the rest of the system was driven primarily 
by the way in which U1e pay items were structured in the contracL This decision resulted in the signs 
being visible Lo the motorist for a long period (approximately 2 years) before they were being used 
actively. Ramp metering signals were installed in 1986 and 1987 and, like the signs, were inactive for 
a relatively long period. 

The first evaluation data were collected in spring 1987. The original evaluation plan called for 
a 5-week intensive data collection period before the implementation of INFORM, with a second 
intensive 5-weck data collection period after the full implementation of INFORM. It became clear in 
the latter part of 1988 that INFORM's implementation would be taking place over a longer period of 
time than first envisioned. Over this period, numerous oilier factors in addition to INFORM were 
having an influence on traffic. Construction projects, ramp modifications, and changing traffic patterns 
brought on by development in the corridor had the potential for confounding the evaluation results if 
only a single before and a single after period of data were available. Therefore, the course of the 
evaluation was al:crcd to structure the evaluation in more of a time series analysis in contrast to the 
original plan, which embodied a single "snapshot" before and a single "snapshot" after INFORM 
implementation. The modified evaluation methodology placed emphasis on the collection of data 
tllrough the INFORM surveillance system, with more selective use of field data collection. A full 
description of the evaluation methodology and data collection program is described later in this 
chapter. 

PURPOSE AND SCOPE OF THE INFORM EVALUATION 

This report presents preliminary infonnation on tlle results of various aspects of the INFORM 
evaluation. The report emphasizes tlle overall evaluation of INFORM, lessons that have been learned, 
and guidance that can be provided in tlle design, operation, and evaluation of traffic surveillance and 
control systems like INFORM. The report also presents specific infonnation on the evaluation of the 
VMS's and the ramp metering subsystem. In addition, lhe report documents perceptions of INFORM 
by tlle public and by tllose responsibk: for its planning and implementation. 

As with other surveillance and control systems, INFORM is in a constant process of 
improvement and upgrading. The evaluation provides a series of snapshots of INFORM operation, 
and it is desirable that additional monitoring on its performance be conducted even after the 
completion of tllis evaluation. Nevertheless, tlle lessons learned up to this point are significant and 
should be of valuable to both tlle operation of INFORM itself and to the operation of similar systems 
in other locations. 

Those fan1iliar with INFORM's history understand tllat INFORM has had its share of 
difficulties. The INFORM Evaluation brings out the difficulties, as well as its achievements to 
document tlle lessons learned so that future systems will not fall into lhe same pitfalls. The remainder 
of this chapter discusses tlle operation of the INFORM components in detail. 
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OPERATION OF INFORM COMPONENTS 

To fully understand the results of lhe evaluation, one must first understand how INFORM 
operates. There are several major components of INFORM operation: 

VMS subsystem. 
Ramp metering subsystem. 
Arterial subsystem. 
Surveillance and incident detection. 
Coordination with other agencies. 

A private contractor is charged with lhe day-to-day operational responsibility of INFORM. A 
maintenance contractor provides maintenance on all INFORM field components. These activities are 
overseen by NYSDOT staff with responsibilities for specific areas of INFORM. 

Operation of the Variable Message Signing Subsvstem 

Phvsical Characteristics and Location of the Signs 

There arc currently 74 disk matrix type VMS's in the INFORM system. The locations of 
these signs are shown by the triangles in figure 2, presented previously. The triangle points in the 
travel direction of drivers who will be reading the signs. 

The majority of signs consist of 3 message lines, each line having 16 characters. Each 
character is 16 in (40.64 cm) high, made up of seven rows and five columns of reversible yellow 
reflective disks 1.5 in (3.81 cm) in diameter. There arc 2 4-Iine signs with 20 18-in (45.72-cm) 
characters. The remaining 48 mainline freeway signs are 3 lines e1ch. In addition. there are 8 2-line, 
16-character-per-line signs: 15 single-line, 11-character signs; and 1 3-line sign on the arterial system. 

The mainline freeway signs are mounted on overhead spans. The three-line signs have six 
plcxiglass panels designed for a wind speed loading of at least 90 mi/h (144.9 km/h). The signs arc 
externally illuminated with photocell-switched luminaires mounted on brackets below the sign. 
Equipment cabinets housing sign controllers arc ground-mounted near the sign and may also contain 
data communication, vehicle detector an·d radio monitoring equipment. 

The two four-line signs arc placed at the freeway-to-freeway direct connector diversion points 
where it is desirable to disseminate infom1ation simultaneously about multiple routes. Nine three-line 
signs are located on north/south freeway routes that intersect with the two major east/west parallel 
freeway routes. These signs are placed in advance of the first east/west freeway interchange, and 
display trrufic infomiation for the route bearing the sign, as well as both directions on both lhe LIE 
and NSP. The 37 signs on LIE/NSP freeway mainlines are located in advance of exits to anerial (or 
freeway) routes which serve as diversion routes to the parallel freeway. The eight two-line signs are 
placed on arterial approaches that intersect with freeways on a major arterial diversion route. Figure 3 
shows one of these signs. a combination fixed and VMS sign located on westbound Jericho Turnpike 
approaching the LIE. The 15 single signs are located on service roads parallel to the LIE in advance 
of entrance ramps. Finally, the one three-line arterial sign is on the eastbound side of Jericho 
Turnpike. This sign provides infonnation about the arterial and both parallel freeway routes. 
"Trailblazer'' type fixed message guide signs have been installed on all diversion routes to guide 
diverted traffic. 
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VMS Operation 

The strategy behind the INFORM VMS's is to provide as much accurate and timely 
information to the motorists as possible. The information renects the current conditions on the 
roadway system and does not provide any prediction of traffic conditions. The processing time for 
automated data gathering and infonnation dissemination tasks is 1 minute. The current operational 
procedures for signing are based on the human factors research that preceded the system design, with 
refinements and changes based on the resolution of many technical and social issues that have arisen 
duling actual operation. 

The mechanism for development of the operational procedures has consisted of engineering 
staff presenting problems, issues, and possible solutions to a standing "VMS Committee" formed by 
NYSDOT. The type of infonnation displayed on the signs is limited to tllat which is approved in 
advance by the commiLtee. The committee wnsists of the NYSDOT Regional Director, Regional 
Traffic Engineer, INFORM Project Director, a Traffic & Safety Division representative from the 
headquarters office in Albany. N.Y., and a representative of the system operations contractor. Specific 
sign texts are discussed in this forum o!lly if they are deemed to be controversial. Otherwise, general 
operational policies are reviewed and revised if necessary. It is the responsibility of the operations 
contractor both to advise the committee and carry out the decisions made. 

Operating within the established limits, the operations contractor detern1incs the appropriate 
.strategics for system operation. Presently, information disseminated is limited to the following types: 

Delays due to recurring congestion. 
Delays due to non-recurring congestion (accidents or roadwork). 
Absence of delays (Average speed ahead in excess of 30 mi/h (48.3 km/h)). 
Weather conditions that may impact traffic flow. 
Future construction activities involving lane closures. 
Implementation of new devices (ramp meters). 
Catastrophic events requiring evacuation or severely limited access to certain areas 
(i.e., bridge failure, fires. hazardous material clean-ups.). 

Use of descriptors such as "TRUCK ACCIDENT" or "CAR FIRE" are not used. Although the 
system operators generally have this type of infomrntion, the committee was split between the view 
l;hat such infonnation would provide motorists with a better basis for judgement of estimated delays 
and tlle view that the incident was being made too interesting and that many motorists would choose 
to see it rather than divert. In the absence of unanimous opinion, a conservative approach was 
retained, and the infonuation is withheld from the signs (altllough it is shared with the media). 

Some of the public perception issues dealt with by the committee have resulted in decisions 
that have further shaped operational strategics. An example is the decision that "Nornrnl Traffic 
Ahead" be displayed on signs when no delays exist between the sign and the next downstream sign. 
Complaints that the signs "don't work" ceased after tl1e implementation of that strategy. The media 
and the public have struggled with the definition of "Norn1al Traffic," but have not complained about 
its use. 
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A similar decision involved use of the word "Delays" rather than "Congestion" and "Long 
Delays" rather than "Heavy Congestion." The rationale for this decision was that the word "Delays" is 
more meaningful to Long Island motorists than "Congestion," because ii is used more frequently in 
conversation. A decision that resulted in a major software development effort was that exit numbers, 
rather than distances in miles, should be used when possible to identify the geographical location and 
extent of delays. The change is typified as follows: 

Original: 

CONGESTION 
NEXT 3 MILES 

Revised: 

DELAYS 
EXITS 50-54 

The rationale was that flexibility in describing delays is increased, and serious delays far 
downstream can be described on a sign that might otherwise be blank. As a result, motorists familiar 
with the roadways can effectively plan diversions to alternate routes, and the point at which to return 
to the freeway. if appropriate. 

Individual Sign Message Creation 

Each VMS is exercised for 15 minutes every morning at 5:00 a.m. in order to loosen up any 
"stuck" dots. After the exercise, the operator downloads an approved sign message library to the field 
controller. If the sign fails during the day. it must be initialized, in which case its library is again 
downloaded. The sign library can be accessed by the system software automatically or by manually 
creating a unique message and sending it to the sign. As a general rule, \he first line is a problem 
statement. the second is a location, and the third. if used, suggests a diversion route. 

Delay Analysis. The INFORM system operator perfonns delay analysis by keeping an eye on 
the system wall map during off-peak hours and watching it continually during peak hours. The 
operator can quickly scan the wall map and evaluate which red indications (system detector zones with 
speeds under.30 mi/h (48.3 km/h) are nom1ally recurring delays, and which are unusual for that period 
and may represent an incidenL Each system operator has learned what recurring delays can be 
expected in various parts of the system during a given shift. The operator is trained to investigate 
unusual conditions, and may call up additional information from the system on a video display 
lenninal regarding the delays. 

As a rule, the operator will take remedial action when two or more consecutive indications on 
the map are illuminated. The operator can mentally process the severity of the delays by watching 
how quickly the delays propagate upstream of the incident. An experienced operator can usually 
preoict: 

The nature of delays (recurring or non-recurring). 
Severity of capacity reduction. 
Rubbernecking. 
The potential extent of delays involved. based on location, time of day and severity of 
the incident. 
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The experienced operator will quickly detennine the appropriate measure of response based on: 

The location of the incident. 
The temporal proximity to the peak hour. 
The direction of travel. 
The geographical proximity to alternates. 
Weather conditions. 
The day of the week, time of day, season. 
Any special conditions. 

The operator will act on this mental roadway delay analysis by keeping certain signs under 
automatic control and controlling others manually. 

Automated Signing. One of the important features of the INFORM system is the use of 
automatic sign message generation. display. update. and removal. A good deal of operational testing 
was needed to arrive at proper operation. and the need to maintain system credibility limited the 
amount of testing employed. After a year of operational experience. the original design philosophy 
was reevaluated. The software was rewritten to mimic what the system operators were doing manually 
with the signs on a repetitive basis. This first involved basing sign message decisions on speeds rather 
than lane occupancies. Starting in mid-1988, limited use of automated VMS text production was 
incorporated into the operation. Initially, only about one third of the automated sign messages 
generated were accurate compared to human sign message generation based on the same data. This 
accuracy level has been increased by software improvements and operational testing. 

The four automated modes of operation are as follows: 

Intervention: In this mode, the operator receives an audible and visual prompt that the 
system has detected a need to place a sign message for a specific sign on the system. 
The system will display the proposed sign message. The operator may then accept or 
reject the prompt. If the prompt is accepted, the message is sent out to the sign, after 
which all updates then occur automatically. This mode is frequently used for mainline 
signs in areas where delays are complex and difficult to analyze, and the system is less 
likely to generate an accurate message. The mode can be specified for any of the 
signs on the system. 

Semi-Automatic: In this mode, the system automatically sends the problem statement 
line and the problem location line (i.e., Line I: "DELAYS" Line 2: "EXITS 50 TO 
54"). Updates are automatic. No diversion statements are processed. 

Use: In this mode, lines one and two are handled identically as in Semi-Automatic, 
however diversions are processed and prompted for line three (i.e., Line 3: "CARS 
USE N. PKWY" alternated with "VIA EXIT 44"). 

Automatic: In this mode, all sign messages are sent and updated automatically for all 
lines with no prompting. 
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The system is presently operated in a combination of Semi-Automatic and Intervention modes 
for those signs not under manual control. Each sign in the system can be placed in any of the modes, 
providing a mixed mode operation. Operation of all signs simultaneously in the Intervention mode 
was attempted but was not possible with only two operators. The automated modes do not distinguish 
between recurring and nonrecurring congestion. 

While in any of the automated modes. the system will display a message reading "NORMAL 
TRAFFIC AHEAD" if the following conditions are met: 

There are no delays between the sign in question and the next downstream sign. 
At least 60 percent of the zones on the path are reporting valid data. 

The INFORM system has a fixed data base of travel times for each zone by time of day and 
day of week. The system continually calculates travel times and compares them with the fixed data 
base values to detem1inc delays for each zone. The delays calculated are presently used by tl1e 
automated sign message algorithm to quantify the degree of delay. 

The automatic signing algorithm is keyed to speeds at each detector station (zone). Once 
delay signing is activated based on low speeds. calculated delay infomiation is then used to detennine 
the sign message that corresponds with the length of delays. This infomiation is also processed further 
to evalt1are possible diversion paths. 

Sections of highway that are influenced by a VMS are called sign paths. Each sign in the 
system has a unique set of sign paths, called the sphere of influence. Motorists move out of a sign 
path when they reach the system boundary or enter the sphere of influence of anotJ1cr sign. Criteria 
that are evaluated for all sign paths are: 

Average speed of zones in the section. 
Percentage of failed zones in the section. 
What delays arc greatest on the path. 

Presently, INFORM defines delays as mainline speeds below 30 mi{n (48.3 km/h). If 
cumulative calculated delays on a path exceed 15 minutes longer than the historical travel time, the 
delays become "long" delays. 

Manual Signing. In manual mo'de, any sign message can be typed in and displayed. This 
gives the operator 11exibility for broadcasting any type of specific traffic infom1ation that any situation 
requires. In order to broadcast a specialized sign message. an operator is encouraged to have 
concurrence from another operator on the shift. Manual signing is used for: 

Accidents. 
Specific diversion information. 
Road closures. 
Lane closures. 
Road work. 
Special events. 
Special conditions. 
Improvement of automated messages. 
Police requested signing. 
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One disadvantage of manum signing is that no automatic updating or sign message removal is 
possible. The system operators on duty must keep the manual messages current and remove them at 
the apprupriate time. 

Man.ual sign message construction follows the following prioritized rules: 

No sign shall divert trucks lo a parkway. 

Only approved words are used. First precedents require supervisory approval. 

Line one is a problem statement. 

Line two is a location statenient. 

Line three is a diversion statement. 

Alternating messages are not used unless necessary. 

A specific diversion is one where tile appropriate exit number, alternate route nan1e, and type 
of vehicle (if necessary) is broadcast. Three types of specific diversions are employed: 

Direct freeway to freeway. 

Freeway to freeway via arterial. 

Freeway to service road. 

A general diversion is one where no specific route can be recommended. Two types of 
general diversions are used: 

"Use Alternate": Alternates are congested. yet diversion is justified. 

"Avoid Area"; Used for gridlock conditions. 

A third type of diversion used tells motorists to stay on the route they are on because of 
problems on an alternate. 

The following general rules apply to use of diversion texts: 

A road closure justifies a specific diversion. 

Diversions should be used when alternate freeway capacity exists. 

When alternates have delays yet a diversion is justified. a general diversion is used. 

Truck routes should be provided when possible. (i.e., "CARS USE N. 
PKWY"/"TRUCKS USE SVCE RD"). 
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Operation of the Ramp Metering Subsvstem 

Ramp Meter Location 

The ramp metering subsystem has been an integral part of the INFORM system from its 
original conception. The !MIS Feasibility and Design Study (I 977) indicated that metering was 
expected to have the following effects: 

Reduction of traffic turbulence at ramp merge areas. 

Diversion of traffic from the freeway. 

Reduction in overall delay in the corridor. 

A comprehensive set of criteria was established during the Jeasibility study to identify ramps 
that could be metered. The primary criteria included: 

Mainline link affected by ramp vehicles experiences level of service Dor worse during 
most days. 

Accident rate at the ramp merge exceeds the average rate by a factor of 2. 

Minimum ramp volume of 240 VPH. 

Maximum ramp volume of 900 VPH. 

Safe stopping and merging geometry on the ramp and merge area. 

Adequate queue storage to avoid interference with local traffic at the ran1p entrance. 

Figure 2, presented previously, shows the location of ramp meters on the INFORM network. 
There are currently 50 operating ramp meters on the system, approximately one third of the on-ramps 
on the INFORM network. The original system conceptual design included 72 meters. Three of these 
were to have been located on Ute Cross Island Parkway but were later dropped from the design. Other 
meters have been dropped in the design stage or due to construction projects. Table l presents a 
listing of all the on-ramp locations with metered ramps identified, along with a.m. and p.m. peak hour 
volumes. Throughout the report, volumes are specified as an hourly rate (vehicles per hour), including 
volumes indicated for IS-minute time periods to aid in interpretation of the relative magnitude of 
volumes. Volumes on the syst-:m itself are also expressed as an hourly rate. Also indicated on table I 
is the percent of entrance ran1p traffic metered. excluding the mainline entries at either end of the 
corridor. The percent of entering traffic metered by roadway and direction is: 

LIE westbound a.m. metering - 36.5 percent. 

LIE eastbound p.m. metering - 50.9 percent. 

NSP/GCP westbound a.m. metering - 20.6 percent. 

NSP/GCP eastbound p.m. metering - 16.1 percent. 
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Table I. Summary of INFORM on-ramp control and ramp volume. 

ZONE ON-RAMP PEAK AM VOL. PEAK PM VOL. 
NO. NAME METERED? 15 MIN.VOL.(VPH) 15 MIN.VOL.(VPH) 

LIE EASTBOUND RAMPS (PM METERING) 
QUEENS 

5 GCP N&S No 

6 College Pt. No 798 759 
9 Main Yes 462 618 

12 161 St. Yes 5B2 642 
15 Utopia Yes 692 706 
18 Clearview SB No 33 28 
19 Clearview NB No 221 193 
20 Oceania Yes 337 361 
22 Springfield Yes 293 296 
24 Cross Island No 1646 1871 
26 Doug last on No 1219 1571 

% Traffic Metered 37.2% 
NASSAU 

29 L. Neck Yes 695 583 
34 Community Yes 774 987 
36 New Hyde Yes 377 715 
42 Searingtown Yes 796 808 
45 Willis Yes 404 594 
49 Glen Cove No 169 250 
51 Glen Cove Yes 327 461 
61 Jericho Tpk. No 729 1222 
63 Rt. 106/107 S No 644 892 
65 Rt.106/107N No 294 738 
71 S.O. Bay Rd. Yes 450 903 
73 Seat. 0.8. Exp. No 277 373 
75 Seal. 0.8. Exp. No 104'1 461 
79 N. State Pkwy. No 1604 822 
82 Sunnyside No 223 422 

% Traffic Metered 49.4% 
SUFFOLK 

85 Round Swamp No 283 438 
88 Rt. 110 S No 54 151 
90 Rt. 110 Yes 293 727 
91 Pinelawn Yes 35B 1022 
95 Bagatelle No 305 509 
99 Deer Park Ave. No 554 530 

115 Vanderbilt Yes 695 1469 
118 Rt. 111 Yes 259 832 

% Traffic Metered 71.3% 
0/o All LIE Eastbound 51.1% 
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Table 1. Summary of INFORM on-ramp control and ramp volume (continued). 

ZONE ON-RAMP PEAK AM VOL. PEAK PM VOL. I NO. NAME METERED? 15 MIN.VOL.iYPH\ 15 MIN. VOL.(VPH) I 

LIE WESTBOUND RAMPS (AM METERING\ 
SUFFOLK 

126 Veterans Hwy. No 1492 1380 
130 Rt. 111 Yes 534 700 
131 Vanderbilt Yes 426 754 

142 Cammack Yes 818 587 
147 Deer Park Ave. No 989 588 
151 Bagatelle Yes 957 221 
155 Rt. 110 North No 291 989 
157 Rt. 110 South No 740 1217 

0/o Traffic Metered 43.8% 
NASSAU 

160 Round Swamp Yes 266 370 
164 Sunnyside Yes 128 536 
165 N. State Pkwy. No 1082 742 
166 Manetto Hill No 528 839 
169 Sea OB Exp N Na 1453 663 
171 Sea OB Exp S No 557 310 
178 Rt. 106/107 N No 707 444 
183 Jericho Tpk. Yes 521 848 
192 Glen Cove No 103 129 
194 Glen Cove Yes 594 683 
195 N. State Pkwy. No 1170 782 
198 Willis No 290 291 
201 Searingtown Yes 331 367 
203 Shelter Rock Yes 243 242 
206 New Hyde Park Yes 479 430 
209 Community Yes 404 698 
211 Lakeville Yes 313 404 

% Traffic Metered 35.8% 
QUEENS 

214 L. Neck Yes 547 738 
217 Cross Island No 1431 1492 
221 Springfield No 621 527 
224 Clearview N No 680 550 
225 Clearview S No 406 493 
226 Fr. Lewis No 508 409 
229 Utopia Yes 999 527 
232 Kissena No 477 647 
235 Main St. Yes 239 426 
238 Van Wyck No 65 94 

% Traffic Metered 29.9% 
0/o All LIE Westbound 36.5% 
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Table 1. Summary of INFORM on-ramp control and ramp volume (continued). 

ZONE ON-RAMP PE:AK AM VOL. PEAK PM VOL. 
NO. NAME METERED? 15 MIN.VOL.(VPH) 15 MIN.VOL.(VPH) 

NSP/GCP EASTBOUND RAMPS (PM METERING) I --
QUEENS 

243 LIE E& W No 1864 1719 
246 Peanree No 991 778 
250 lnterboro EB No 1559 1355 
251 Union Tpk. E No 1199 1673 
255 Utopia No 1129 1163 
258 188 No 801 838 
260 Fr. Lewis SB No 148 84 
262 Fr. Lewis NB No 69 55 
264 Clearview No 1758 1595 

268 Cross Is. S No 1118 889 
269 Cross Is. N No 1915 1846 

% Traffic Meterea 0.0% 
NASSAU 

273 North Shore Towers No 338 219 
275 Marcus Yes 396 1132 
278 N. Hyde Park No 463 1522 
280 Shelter Rocks. No 119 344 
282 Shelter Rock Yes 123 105 
286 Willis Yes 244 326 
288 Roslyn No 190 231 
289 LIE No 640 679 
291 IU Willets Yes 554 438 
300 Post Ave. S No 128 406 
302 Post Ave. Yes 575 1223 
305 wantagh N No 2017 837 
307 Brush Hollow No 200 296 
311 At. 106 SB No 181 377 
313 Rt. 106 NB Yes 316 416 
314 LIE No 478 849 
317 S.O. Bay Rd. S No 42 114 
319 S.O. Bay Rd NB Yes 196 277 
321 Sea 0.8. Exp. S No 38 117 

323 Sea O.B. Exp. N No 1150 1010 
325 Manetto Hill No 69 159 
328 Sunnyside No 81 763 

% Traffic Metered 33.1% 
SUFFOLK 

331 Round Swamg No 110 239 
335 Rt. 110SB No 137 218 
337 Rt.110NB Yes 89 677 
341 Wolf Hill No 303 . 458 
347 Deer Park Rd. No 643 643 
353 Commack No 327 327 
355 Sagtikos SB No 255 87 
357 Sagtikos M No 893 881 
362 Veterans Hwy No 1121 1084 

o/o Traffic Metered 14.7% 
% All NSP/GCP Eastbound 16.1% --
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Table 1. Summary of INFORM on-ramp control and ramp volume (continued). 

ZONE ON-RAMP PEAK AM VOL. PEAK PM VOL. 

I NO. NAME METERED? 15 MIN. VOL.(VPHl 15.MIN.VOUVPH) 

NSP/GCP WESTBOUND RAMPS (AM METERING) 

SUFFOLK 
364 Veterans Hw:t No 107 124 
368 Sagtikos N No 736 864 
370 Sagtikos s No 773 73B 
372 Cammack No 345 275 
378 Deer Park NB No 112 76 
380 Deer Park SB No 696 416 
385 Woll Hill No 636 202 
390 Rt 110NB No 204 340 

392 Rt. 110 SB Yes 604 459 
395 Round Swamp No 368 230 

% Traffic Metered 13.2% 
NASSAU 

399 Sunn~ide No 391 541 
402 Manetto Hill No 206 241 
403 Sea OB Exp No 1024 456 
405 SO BayN No 192 195 
407 SO Bay SB Yes 89 136 
410 LIE No 586 947 
412 Rt.106NB No 173 335 
414 Rt. 106 SB No 171 411 
418 Brush Hollow No 200 302 

420 Wantagh No 14$7 1118 
422 Post Ave. NB No 58 121 
424 Post Ave. SB No 227 148 
437 Roslyn Rd Yes 8B6 477 
439 Willis Yes 619 629 
442 Shelter Rock Yes 798 594 
446 New Hyde Park Yes 487 633 
448 Lakeville NB No 372 1248 

% Traffic Metered 54.3% 
QUEENS 

450 Lakeville SB Yes 191 255 
453 L. Neck Yes 606 914 
455 Cross Is. N No 1980 1757 
456 Cross Is. S No 689 387 
457 Union Tpk. Yes 364 224 
459 Clearview No 1379 881 
461 Fr. Lewis NB No 477 235 
463 Fr. Lewis SB Yes 323 129 
465 188 No 576 339 
467 Utopia No 354 223 
471 Union Tpk. No 702 711 
472 VW & lnterboro No 3110 2798 
475 Jewel Ave. No 344 283 
476 Van Wyck No 444 179 
477 Flush Park No 20 103 
480 LIE E & W No 1654 1310 

% Traffic Metered 13.8% 
% All NSP/GCP Westbound 20.6% 
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Freeway-to-freeway connectors represent approximately 40 ramps. These are among the 
highest volume locations that were not selected for metering. One noteworthy observation is that 
significant changes occurred in many of the ramp volumes between the time of the design and 1990, 
particularly in the eastern sections of the corridor. Several major office parks were developed during 
that period which have added many vehicles to the peak hour volumes. One case in point is 
Vanderbilt Motor Parkway as it enters the LIE eastbound. The p.m. volume on that ramp is nearly 
1500 VPH, nearly triple the volume indicated in the 1977 IMIS Feasibility Study. With single lane 
metering, it is extremely difficult to maintain metering operation at such a high-volume location 
without seriously impacting arterial traffic. The later discussion will point out the importance of 
anticipating future volumes in the design of a ramp metering system. 

Ramp Meter Configuration 

Figure 4 shows a typical ramp metering installation. Each installation contains a ramp meter, 
an advance warning sign activated prior to the meter turn-on, signs at the ramp meter location stating 
"STOP HERE ON RED" and "ONE VEHICLE PER GREEN", input and output detectors, and a queue 
detector. Input/output detectors control the release of vehicles entering on the ramp and also provide 
volume and occupancy infonnation to the central computer. The queue detector measures occupancy 
only and serves to warn the central computer of queues backing into the arterial from the on-ramp 
traffic. · 

The location of the queue detector was detennined in the design stage, ba.~ed on the locations 
to which it was felt queue development would be tolerable. On portions of the network with service 
roads, the queue detector is sometimes located on the left-most service road lane, pennining the queue 
to back up onto the service road itself. At locations without service roads, the queue detector is 
virtually always within 100 ft (30.5 m) of the arterial which feeds the ramp. The metering equipment 
consists of a two-colored traffic signal (red and green indications). cycling between red and green. 
Flashing warning devices in advance of each ramp meter warn vehicles that the ramp meter is on. 
Although the ramp metering installations were designed as single lane operation, two-lane metering is 
in an experimental stage on one ramp. 

Ramp Metering Operation 

Ramp meters can be operated in manual, time of day, or traffic responsive modes. These are 
described below: 

Manual operations - system operators may select any individual or group of ramp 
meters to operate at a specific metering rate. Meters can be turned on and off, or the 
metering rate changed by the operator in the control center. This mode has been 
primarily used during the testing stage of ramp metering when each meter was being 
brought on line. 

Time of day mode - In time of day mode, the operator specifies individual tum-on 
time, tum-off time and metering rate for each individual ramp. The system then 
initiates operation and ceases operation at specified times. There is no opportunity for 
varying time-of-day metering rate within a given metering period (tum-on time 10 turn­
off time). Metering rates would have to be changed by turning metering off, then tum 
metering back on again. Time-of-day was the primary mode of operation through 
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April, 1990. Time-of-day mode also contains a provision for automatic metering 
shut-off and tum-on in the event that a queue extends back to a queue detector. An 
occupancy threshold is established individually for each metering location. both for the 
threshold over which metering would be shut off, and under which metering would be 
turned back on. Typical tum-off occupancy thresholds have been between 15 and 25 
percent. The tum-on threshold is only used for re-initiating ramp metering after it has 
been turned off within a metering period. It is not used to sense when metering should 
be initially turned on. 

Traffic responsive mode - Traffic responsive mode adjusts the metering rate in 
response to mainline and ramp traffic conditions. Traffic responsive mode adds an 
additicnal dimension to the management of queues on metered ramps. As the 
occupancy of the queue detector increases, the traffic responsive metering algorithm 
increases the metering rate (limited to the maximum metering rate) to avoid or forestall 
shutdown of the metering operation on that ramp. On the mainline, the traffic­
responsive algorithm examines both the upstream and downstream detector stations. 
Degradation of speed on the mainline will result in a reduction of the metering rate. 
However, this action will be overridden by exces;-ive queuing on the ramp itself. 
Thus, the entire metering operation is ultimately controlled by the ability of the ramps 
to store traffic. 

The minimum and maximum metering rates use!l for any mode are 300 VPH and 800 VPH. 
respectively. A maximum rate of 900 VPH was originally planned for and tested in the field but 
produced inconsistent operation. lt was detennined that the 900 VPH rate provided insufficient red 
time for a driver to come to a complete stop. INFORM operations staff believe that it was unwise to 
use an aid that would not condition people to come to a complete stop. Thus, the 800 VPH rate was 
selected. The 900 VPH rate was tested several additional times in the course implementation and was 
believed not to produced a consistent and safe operation, as motorists only came to a rolling stop. 

Initial Metering Operations 

Several types of mo!lifications needed to be made to certain ramp meter installations so that 
they would provide safe operation. Most of these involved-minor modifications, such as moving of 
the meter, signs, fences, and foliage to provide for safe sight distance. Relocation of the devices was 
undertaken for certain metering signals as well as for the advanced warning signs. In a few cases. 1he 
operations staff have chosen not to tum meters on until major ramp reconstruction can be done to 
alleviate a potential safety hazard. 

A staged process was involved in initiating ramp metering operations at a given site. The first 
stage involved an electrical engineer going to the site to detennine what 1,.-cded to be repaired or 
modified prior to the ramp metering tum-on. This was necessary since the ramp metering equipment 
had been standing donnant for over 2 years. 

Secondly, a traffic engineer was sent to each site to develop an individual metering operations 
plan. This activity identified anything that might have been unique about the ramp that should be 
taken into consideration in its operation. This included a review of such items as ramp geometry, 
ramp location with respect to arterial streets or service roads, sight distance problems. average speed of 
traffic, and average volume on the ramp. Staff of the INFORM operations contractor believed that 
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one of the things that made the metering implementation proceed smoothly was developing an 
individual plan for each ramp meter location, similar to what a traffic engineer would do at a new 
intersection signal location. A significant amount of software work was also needed to create 
individual data bases so that central software could operate each individual meter in response to 
specific conditions at that site. A ramp in Suffolk County may require entirely different operation 
from one in Queens. 

The ramp metering system was turned on in stages. An implementation plan was prepared by 
the operations contractor in April, 1988. The implementation plan identified groupings of ramps 
l\ccording their status of readiness for implementation. A rating scheme was then devised to prioritize 
the implementation of the meters. The prioritization criteria were based on the original criteria in the 
feasibility study for selection of ramps to meter. 

The initial tum-on of a ramp meter involved between I day and I week of careful observation 
in the field. Temporary signing was installed in advance of the metering date, identifying the date on 
which the metering was to be initiated at that site. The signing called to attention the fact that 
something different would be happening. This was particularly important in light of how long the 
meters had been visible to the pu?,lic without being operated. If operation proceeded well on the first 
day, occasionally the ramp meter would be operated normally without field observation the next day. 
If the operations staff was uncomfortable with initial day, the staff would be kept on site at the meter 
until the necessary modifications were made to provide a high level confidence in the operation. Once 
the operations staff were comfortable with the operation, they obtained sign-off from the State's 
Project Director indicating that it would be operated without any special warning devices from thereon. 

Ramp metering implementation took place over a period of approximately 1 year, as indicated 
in figure 5. This was a longer period then first envisioned, due to hardware problems and to 
modifications believed necessary to provide for safe operation. The implementation of ramp metering 
was preceded by an extensive public relations campaign that officially began on December 13, 1988 
with a media event in the control center. Local politicians and the media were brought into the 
control center to be shown how the meters operated and what the general utilization strategy was to 
be. There were numerous press releases during the ramp metering implementation, created by the 
public relations consultant. lnfonnation was also conveyed through monthly incident management 
meetings, which were attended by most of the affected police agencies in the INFORM conidor. 
Generally, the police were more concerned about the enforcement and safety aspects of the system 
than about the potential benefits of the system. The reception of the ramp metering system on the part 
of the police was mixed. The operations staff have had to be very sensitive to the safety-related 
concerns of the police. A policy has remained in force that if a patrolman requests a specific ramp 
meter to be shut down, regardless of the reason, the operations staff will shut it down without 
question. Thus, the police have ultimate control over the ramp metering operation. However, such 
requests have rarely been generated. 

In the initial 3 months of ramp metering operation there were six minor rear-end collisions on 
metered on-ramps. While it was uncertain whether this was a particularly high rate of accident 
occurrence, it was detem1ined that experimentation should begin with using a high-intensity strobe 
light in a ring on the red signal head. This device was to call the existence of the ramp meter to tJ1e 
drivers' attention. The installation of the strobe light essentially eliminated rear-end collisions during 
the implementation stage. Because of the effectiveness of the simple installation of the strobe, they 
have now been installed on all ramp meters within the system. 
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Arterial Subsvstem 

INFORM controls 110 intersections in the corridor, including intersections on LIE service 
roads and several key arterial routes such as Jericho Turnpike and Veterans Memorial Highway. Most 
of the routes are State highways. Intersections not on State highways are governed by a legal contract 
between Nassau County and the State of New York. INFORM does not control any intersections in 
New York City. 

INFORM uses FHWA's Urban Traffic Control System (UTCS) Extended software for 
intersection control. Local intersections are equipped with a Model 170 type microprocessor and a 
remote communications unil The intersections controlled are primarily semi-actuated and nm on one 
of three basic lime-of-day liming plans. [n the absence of communications from central, the 170s 
revert to one of three local timing plans, based on time of day, with offsets provided through time­
based coordination. Operators can select a diversion timing plan based on their decision to diven 
traffic from a freeway using VMS's. The system was designed to automatically enact diversion timing 
plans based on a di\'crsion algorithm. However, this feature is as yet unproven. 

Surveillance and Incident Detection 

The surveillance component of INFORM consists of the inductive loop detector stations on the 
mainline and ramps and at selected locations on the anerials plus 20 citizen's band (CB) radio 
monitors. A police radio scanner was ac;ded as part of the initiation of formal operations in early 
1988. Limited closed circuit TV (CCTV) capability was added in mid-1989 to cover areas where 
detection was interrupted due to constniction. 

Traffic status, generated by detector volum.!, occupancy and speed data, can be displayed on 
the wall map in the control center. A real-time computer graphics display has been installed as a 
supplement to the wall map. The display nom1ally shows speed in three leve1s on the LIE and 
NSP/GCP. The computer graphics display has been made available to cable TV networks. 

The freeway surveillance system is comprised of approximately 2400 individual inductive 
loops, grouped into appro,dmately 500 detector stations or zones. A typical detector zone on the LIE 
consists of a detector in each lane, plus one at a m:arby exit or entl)' ramp. Mainline stations are 
typically located at half-mile intervals, but the distance can vary depending on the exact location of the 
ramp. There are some ramps without mainline detector stations and some mainline detector stations 
between ramps (i.e., no associated ramp detector). Paired "speed trap" detector stations are located at 
approximately 3-mi (4.83-km) intervals. Vehicle length data derived from the speed trap stations are 
used to compute speeds at nearby single detector stations. Detector data are processed locally and 
transmitted to the freeway computer in the control center at I-minute intervals. 

Incident detection is performed through the processing of surveillance data by the freeway 
computer. A modified California incident detection algorithm is used. The software is designed to 
trigger an audible alam1 on the control panel once the system detects an incident Early use of the 
incident alann function resulted in a high frequency of false alam1s. False alanns can be created when 
certain nonincident traffic circumstances (such as a slow truck or some types of recurring congestion) 
are interpreted by the incident detection algorithm to be an incident. The alarm function is currently 
disabled. Although system operators believe the false alarm problem can be reduced through better 
calibration of the detection algorithm, little additional work has been done on the system to improve 
the incident detection function. Operators believe they can do a more effective job at detecting 
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incidents by monitoring speeds on tbe wall map. One of the other difficulties with the algorithm is 
that only system-wide thresholds are available for a large system on which occupancy characteristics 
can vary widely among individual subsections of roadway. 

Experienced operators can distinguish incident-induced congestion from recurring congestion 
and can usually readily identify congestion-causing incidents. Those incidents that cause little or no 
congestion would not normally be detected by INFORM unless they fall within the view of one of the 
cameras or are identified over the police scanner. 

Surveillance on the UTCS-based arterial system consists of single lane system detectors at 
selected locations. However, many of the arterial detectors have not been.providing valid data, as 
priority has been placed on the freeway operation. Arterial control is performed by a computer 
dedicated to the arterial system. Although some experimentation has been conducted with traffic 
responsive control of the arterials, time-of-day operation has been used from the outset of arterial 
signal control in early 1987. 

·The CB radio system was instirutcd as a low-cost method of verification of a "suspected" 
incident Operators in the control center can use the CB system to monitor conversations in the 
vicinity of the 20 remote stations. LrJfom1al rules of CB discipline on Long Island have instituted 
separate frequencies for the LIE and the NSP. While operators indicate that they can usually tell the 
general nature of an event from the CB conversations, it is not thought to be convenient. The CCTV 
cameras are highly preferred in areas wher~ cameras are located, and the police scanner is judged to be 
a much better source of information where the incidents are already known to the police. There are 
currently 12 color CCTV cameras with full pan, tilt, and zoom capability. The CCTV cameras were 
typically installed as part of a construction contract. Caniera signals are sent over the coaxial cable 
network to a bank of four CCTV monitors in the control room. The cameras are switch-selectable and 
are primarily used for incident verification. 

Coordination with Other Agencies 

INFORM is not comprised of a physical plant only. It also consists of a network of agencies 
and individuals that monitor and control traffic on Long Island. The coordination of and 
communications among these agencies is an important part of the total INFORM concept. In addition 
to the New York State DOT, the agencies include: 

New York State Police. 
New York City Police. 
Nassau County Police. 
Suffolk County Police. 
New York City Traffic Division. 
Nassau County Traffic Division. 
Suffolk County Traffic Division. 
Shadow Traffic Network, Metro Traffic Control, and other radio and TV traf"1: 
reporting services. 
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Communications occur both at the operational level and at the planning level. The operational 
communications consist of the frequent communications that take place between !he INFORM control 
center operator:s and police dispatcher:s, field units, radio traffic reporting services and related agencies 
as each incident takes place or other traffic circumstance occur:s. The planning communication takes 
place in monlhly traffic management meetings and other correspondence and conver:sations between 
individuals in management positions wiU1 transportation and emergency service agencies. The monlhly 
meetings have been !he primary method by which operational plans have been disseminated and 
concurrence reached on operational coordination strategies. Debriefings of the more significant 
incidents are a major topic of discussion as well. The meetings are chaired by the INFORM Project 
Director and attended by most of the local transportation and emergency service agencies within the 
corridor. 
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2. DATA COLLECTION AND EVALUATION METHODOLOGY 

OVERVIEW OF THE EVALUATION 

An extensive plan was developed in 1980 for the evaluation of INFORM. This plan was 
documented in the FHW A report "IMIS Evaluation Plan: Tedmical Report," dated April, 1980. The 
foundation of the original evaluation was a set of measures of effectiveness (MOE's) to be used in 
evaluating the extent to which the goals and objectives of INFORM were achieved. Table 2 indicates 
the interrelationship between the original goals and objectives of INFORM. While the evaluation 
methodology used in the actual evaluation was modified from the original methodology, the goals and 
objectives have, for the most part, remained intact. 

The most significant departure of the acrual evaluation from the original evaluation plan was 
the collection of data in time-series fashion as opposed to the single 5-week before and single 5-week 
after periods in lhe original plan. This was made necessary due to the ex tended time period over 
which INFORM was implemented and the many factors (other than INFORM) potentially influencing 
traffic flow during that time. Each sample in the time selies represents an approximate 2-week period. 
There were seven samples within the time series, with the most concentrated sampling taking place in 
spring L990 after the full implementation of ramp metering. Two of the samples were actually 
conducted in one 3-week period using a strategy of alternating days of active and inactive ramp 
metering. The sampling periods and the conditions they represent are as follows: 

March 23 to April 3, 1987 - This represented 2 weeks out of 5 weeks of actual data 
collection conducted between March 15 and April 24, 1987. !t involved the collection 
of system data (volume, occupancy and speed), moving car travel time data, incident 
data, ramp delay data, and related traffic perfonnance data. This 5-week period was to 
represent the peliod before the active use of the VMS's and ramp metering capabilities 
of INFORM, but with the surveillance system available to record traffic perfom1ance 
data. 

Novernher 28 to Decemher 12, 1988 - This period represented a time prior to any 
ramp metering activity and with signs being operated primarily in the manual mode. 

September 9 to 29, 1989 - This period represented partial metering implementation 
(approximately 20 rnmps) and automated control of the signs. All periods after this 
point included automated sign control. 

March 3 to 27, 1990 - During this period, both metering and non-metering strategies 
were employed. Metering was conducted in the time-of-day mode. Metering was 
conducted in the a.m. peak period westbound on alternate days. 

On the off days for a.m. metering, p.m. metering was conducted in the eastbound 
direction. Thus, each day included either a.m. westbound or p.m. eastbound meteling, 
but not both. This strategy provided a direct comparison between metering and non­
metering operation over the same time period. One of the reasons for adopting this 
strategy was to attempt to eliminate, to the extent possible, the effect of seasonality 
and season-related volume changes. 
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Table 2. System goals and objectives. 

1. hnpro•od lhroughpul 

2. Decreased and mon, predict­
able aavel tine 

3. Rapid dcteetian and removal of 
capocir:y redocing incidents 

4. Timely assistance 10 stranded 
motorists 

5. Reduction in accidents and 
incidents 

6. Reduced air pollution 

7. Reduced energy consumption 

8. Reduced vehicle aperating coslS 

9. hnproved lrip information 

10. Improved comfort and s«:urity 
of mo1oris1s 

11. Improved management of 
highway facilities 

12 Incrased knowledge 
and ••pericnce willt !MIS 
projects 

1, lnoreasc corridor throughput 
during peak periods 

2. IDcteue penon travel 

I. Dex:ru.e average 1ravel time 
2. Reduce variability of average 

travel time 

I. Reduce incident detection time 
2. Reduce incident n,sponse time 
3. ~Lice incident cle.arancc time 

I. Reduce time between breakdown 
or stop and coniact wilh 
authorities 

2. Dcc:rcase response time to 
provide as5.istance 

1. Reduce number of accidents 
2. Reducz number of secondary 

accidents 
3, Reduce severity of accidonlS 

I. Reduce undt:sinble vehicle 
emissions 

2. Reduce corridor CO hot spots 

I. Reduce fuel usage 

I, Reduce average vehicle 
openting cost 

1. ~ number of motorists 
given advisory information 

2. Reduce number of lost motorists 

J. Increase accuracy and timeliness 
of advisory information 

I.Improve comfort and convenience 
of system 

2. lmprovc security within the 
system 

1. ln=-sc errcctiveness of 
highway system 

!. Assess toial system and 
subsystems 
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April 24-to May 11, 1990 - This period included metering in the traffic responsive 
mode. 

June 14 to June 29, 1990 - This period included metering in the traffic responsive 
mode with software modifications 10· better manage queue fonnation at the metered 
ramps. 

Both the April/May and June periods were influenced by construction activities that were not 
present in other periods. This included service road reconstruction in Suffolk County (with barriers 
located at the edge of the right lane), reconstruction of the LIE/Sagtikos Parkway interchange, and 
bridge center pier reconstruction at two bridges over the LIE near the Queens/Nassau County border 
(in which Janes were narrowed to approximately 10 ft (3.05 m) to accommodate construction in the 
median). Wilh the exception of spring 1987, all periods were influenced (approximately equally) by 
the major reconstruction of the Meadowbrook Parkway/Northern State Parkway interchange. 

It is important to note that the comparison between the March I 990 metering and non­
metering cases may not truly reflect the comparison of conditions with and without metering in the 
same way as a pure before and after study. One of the observations of INFORM personnel (also 
evidenced through the surveys of motorists) is that drivers may make wholesale changes to their 
commuting patterns based on the presence of ramp metering. Since metering had already been 
operating on some ramps for at least 6 months prior to March 1990, some drivers may have already 
adjusted their travel patterns in response to the metering. Turning the metering off on alternate days 
would not likely have induced those drivers to return to their premetering commuting pattern. Thus, 
the March metering/nonmetcring comparison would reflect only the traffic restraint effects of metering, 
not the long-tenn diversion effects. The tota1 effect of metering would have to be detennined from a 
comparison with data collected prior to any implementation of metering (such as the 1987 data). 

One of the difficulties of conducting a time-series type evaluation is detennining which time 
segments t.o compare. In the evaluation of time periods for INFORM, it was de1em1incd that two 
comparisons would be of most value: March 1990 metering versus March 1990 nonmetering and 
March 1990 metering versus spring 1987. The comparison of the two March 1990 data sets should 
reflect the traffic restraint impacts of metering. Review of the data and impact of construction 
activities for the April/May 1990 and June 1990 data sets indicated that they would not make good 
comparisons to other nonmetering data sets. The comparison of March 1990 metering with spring 
1987 reflects more of the long-tenn change. These changes could have been brought about by a 
number of factors, including chm1ge and redistribution of volume, possible change in commuting 
patterns due to metering, and motorist response to VMS information. 

One of the major strategies in the original evaluation plan was a separate evaluation of non­
incident conditions and incident conditions. This was necessary both Lo isolate the effects of INFORM 
and to associate, to the extent possible, the effectiveness of the individual INFORM components under 
both conditions. A third condition, tenned "average condition" was defined as a combination of 
incident and nonincident conditions. 

The frequency and duration of traffic incidents varies dramatically from day to day and mont11 
to month. Incident occurrences and their impact on traffic is often completely unrelated to the traffic 
control system. Twice as many traffic-impacting incidents could occur in l month as in the previous 
month (or as in the same month in the previous year), and their occurrence could completely skew the 
apparent results of the evaluation. If INFORM produced significant improvements in traffic flow but 
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the after period included significantly more incidents, then the actual effect of INFORM could be 
masked or negated, if the effect of those incidents was not screened out. This is why the screening of 
incident-related data from the data set is important for producing a fair evaluation. 

The actual evaluation did not assemble the incident and non-incident conditions into an 
average condition. After observing the patterns of incident occurrence, it was concluded that the 
randomness in incident frequency and severity could cause one of the 2-week evaluation periods to be 
adversely affected without any relationship to the effect of INFORM. For example, the occurrence of 
two or three major incidents (by chance) within one 2-week period, could cause average traffic 
performance within that period to be seriously deteriorated in comparison with other periods that had 
little incident activity. These incidents could have just as easily occurred in one tiri1e period as 
another. The approach taken in the evaluation was therefore to first make a basic comparison of 
nonincident conditions and then add the incremental benefits of the incident-related strategies. The 
evaluation of metering was conducted only for nonincidcnt conditions. The evaluation of the signing 
system was conducted for both incident and nonincident conditions, with emphasis on incident 
conditions. 

DATA COLLECTION 

Several types of data were collected for the evaluation: 

System-generated traffic performance data for the freeway. This included traffic 
volume, occupancy and speed at each mainline detector station and volume and 
occupancy at each on-ramp and off-ranip. A large percentage of the detector stations 
were operating during all the evaluation periods. 

System-generated traffic perfonnance data for tlle arterials. A small percentage of 
arterial detectors were providing reliable data during the evaluation periods. In 
addition, few detector stations were located on the LIE service roads, even though this 
was the primary alternate route for mainline LIE traffic. Detectorization of the service 
roads was one of the INFORM program areas that was significantly cut back in the 
early phases of the project to control costs. 

System performance data. This represents operational data on components of 
INFORM, such as sign and detector failures. It also includes data on system-related 
decisions, such as changes in VMS sign messages, decisions to shut off metering and 
records of ramp metering rates. 

Manual data maintained by INFORM operators. This primarily includes incident­
related information such as detection time, source, location and duration. 

Field data collected by evaluation contractor staff. This includes: 

Moving car travel time runs (collected for the spring 1987 and April/May, 
1990 periods only). 
Ramp delay counts (collected for the spring 1987 and April/May 1990 periods 
only). 
Vehicle occupancy counts (collected for the spring 1987 only). 
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IS-minute automatic machine volume counts at selected nonfreeway locations 
(collected for four of the seven periods). 
Supplemental incident data collected by the Long Island police agencies 
(collected in spring 1987 only). 
Travel time logging by regular commuters within the corridor. 

A survey of travel habits and opinions related to INFORM. The primal)' survey was 
conducted in June I 990, and an earlier survey was available from fa11 I 988, conducted 
for public relations purposes. 

System-Generated Data 

Detector Data Processing 

The data gathered from the INFORM detectors comprised the largest body of infonnation 
tJvailable to the evaluation. Over 500 detector stations continuously monitor traffic and transmit that 
infonnation to the central computer in Hauppauge. The freeway detector stations are spaced at 
approximately half-mi (0.8 km) intervals. All mainline stations consist of a single 6- by 6- ft (I.'>7-
by 1.97 m) inductive loop detector in each lane. Paired "speed trap" detectors nre located 
approximately eve!)' 3 mi (4.8 km). 

Three weekday time periods were established for collection and analysis of the data: 

6:00 to 9:30 a.m. (a.m. peak period). 
9:30 a.m. to 3:30 p.m. (mid-day period). 
3:30 to 7:00 p.m. (p.m. peak period). 

Data was collected on magnetic tape in IS-minute increments for both the freeway and arterial 
system. Each 13-hour data collection period required nearly I 00 percent of a 2400 ft (732 m) 1600 
bpi 9-track tape for recording the freeway data. The arterial data required approximately one fourth to 
one third the storage. Data was collected on one weekend per 2-week data collection period. Some of 
the 2-week data collection periods were longer, due to days during which data could not be recorded 
(e.g., holidays, bad weather days, or days on which software work or system maintenance was 
necessary). 

Each record of freeway data contained U1e following infonnation; zone nwnber, date, time, 
source of mainline data (actual, reconstructed or historic data), mainline volume, mainline occupancy, 
mainline speed, source of ramp data, ramp volume, and ramp occupancy. This resulted in well over 2 
million IS-minute data records for the freeway data alone. Zone correspondence tables and section 
lengths were obtained from the INFORM data base for accumulating data by INFORM subsections. 

Volume and occupancy data from INFORM are produced directly. Speed is a derived value at 
single detector stations, based on an average vehicle length. Average vehicle lengths are computed at 
the paired detector stations and the values used for calculation of speed at nearby single detector 
stations. If one or two detectors are failed in a three-lane detector configuration, the data is 
reconstructed based on the available data at the one or two remaining functional detectors. If the 
entire station is failed, the system reverts to historic data. No historic data was used in the evaluation. 
Reconstructed data was used, but comprised a small percentage of the data collected. 
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Several steps were involved in the analysis of the system-generated data. Adjustments were 
needed in the volume and speed data to better represent actual conditions. These adjustments were 
based on earlier research conducted on INFORM and documented in the FHWA report entitled 
Reliability of System Detector Data i11 Replicating Field Co11ditio11S for the Integrated Motorist 
ll!formatio11 System (FHWA-RD-88-92, August 1988). The research conducted as part of this report 
tested a variety of methods for improving the detector-based estimates of volume and speed. As a 
result, relationships were selected for the processing of raw detector data to develop the best possible 
estimates of volume and speed. The factored volume was derived by multiplying the raw volume by 
the constant I.007. The factored 15-minutc speed for each detector station was derived using a 
regression equation fnvolving-the raw speed, lane occupancy and volume/capacity ratio. Separate 
equations were used for the LIE and the NSP/GCP. 

Further processing of the data indicated that the speed relationship was generally appropriate 
for detector speeds over 30 mi/h ( 48.3 km/h). For detector speeds of less than 30 mi/h (48.3 km/h) 
the relationship tended to underestimate speeds and occasionally produce negative speeds when the 
raw speeds were very low. The relationship had been calibrated based primarily on speeds over 30 
mi/h (48.3 km/h). As a result, it was determined that a two-fold relationship should be developed. At 
detector speeds over 30 mi/h (48.3 km/h), the above relationship was used to adjust the raw data. At 
speeds less than or equal to 30 mi/h (48.3 km/h), the actual detector speeds were used. Comparisons 
of detector speed with travel time data indicate that this formulation produces reasonable speeds for 
evaluation purposes. Each data set in the time series was treated identically, so that even if there is 
systematic error in the absolute volumes and speeds, the relative differences would be highly reliable. 
Comparisons of speeds against the travel time runs indicates that the factored system-generated speeds 
are good estimates of actual speeds. The volume factoring resulted in relatively small changes in 
volume. 

To deal with failed detector stations. the data for the nearest functional detector station was 
used as replacement data for any stations that were failed. As an additional precaution against 
spurious data, the allowable speed was capped at 70 mi/h (112.7 km/h). 

Estimates of fuel consumption and emissions were also generated as part of the evaluation. 
The relationships used in making these estimates were based on research conducted in 1988 by 
Lindley, documented in the report Developmellt of Fuel Consumption and Vehicle Emissions 
Relationships for Congested Freeway Flow Conditions. 

Incident Screening 

The screening of incidents represented the most important element of the data editing process. 
A record of incident occurrences was maintained by INFORM operations staff. For the spring 1987 
data set, ihis record was maintained by staff of the evaluation contractor, with supplemental 
infomiation drawn from police incident reports and incident records from a major radio traffic 
reporting service. 

Each day and time period was defined as either an incident or nonincident time period. 
Incident time periods were used only for incident-related evaluations; they were completely excluded 
from the summary statistics of vehicle miles, vehicle hours, average speeds and related MOE's. Some 
consideration had been given to excluding only those regions of INFORM that were in the immediate 
vicinity of the incident and accepting the data outside that region as nonincident data. Unfortunately, 
the effect of incidents is quite pervasive. Incidents have the effect not only of deteriorating upstream 
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traffic flow but improving downstream traffic flow. Eliminating only the region immediately 
surrounding the incident could actually create a better impression of operations than if the incident had 
not occurred. In a system the size of INFORM, it is unusual for any peak period to be completely 
incident-free. To eliminate all peak periods with any type of incident would have reduced the 
nonincident data set to near zero. Thus, the occurrence of minor incidents (either those of very short 
duration or those having only a small capacity-reducing effect) did not pem1it a time period to be 
qualified as an incident time period. 

In general, a minor incident included any incident of less than one-half hour duration and 
blocking one lane or less. Rainy time periods were also defined as incident time periods and were not 
included in the nonincident summaries. As an additional check against incident bias within the 
sample, individual days of processed data were screened for the presence of incidents. This process 
occasionally identified incidents that had been overlooked in _the manual incident identification process 
and sometimes even revealed that the incident was minor enough for the data to be accepted as 
nonincident data. Typically, the elimination of incident time periods reduced the number of valid 
nonincident samples from the original 10 weekdays to 6 or 7 days (i.e., 3 to 4 days had to be 
eliminated due to incidents). 

There were four primary outputs from the analysis of system-generated perfom1ance data: 

Contours and profiles of average volume for each 2-wcek time period by time of day 
and zone. 

Contours and profiles of average speed for each 2-week time period by time of day 
and zone. 

Contours and profiles of average occupancy for each 2-week time period by time of 
day and zone. 

Standard deviations for each 15-minute time period and zone. 

Summary MOE's for each 2-week time period. These MOE's were averaged across 
days and included vehicle miles of travel (VMT), vehicle hours of travel (VHT), 
average speed computed as the ratio of VMT to VHT, gallons of fuel consumed, 
grams of emissions (carbon monoxide, hydrocarbons, and oxides of nitrogen). 

Figure 6 shows a sample computer output of a contour and profile of speed data for one 2-
week sample (April/May 1990). The upper half shows the average speeds; \he lower half shows \he 
corresponding standard deviations. The area and time period represented are indicated at the upper left 
of the diagram. Five subsections were used as the basis for developing subregional summaries of the 
data: Queens, Western Nassau County, Eastern Nassau County, Western Suffolk County and Eastern 
Suffolk County. The horizontal axis shows the zones by facility and direction within the defined 
geographic area (e.g., LIE eastbound, western Nassau County). The vertical axis defines the time 
period examined. For each zone, a peak period summary is provided, showing average volume, speed 
or occupancy and sample size. 
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OKAIN LINE SPEED COIITOOR NOH·INCIOENT 
LIE ~II NASSAU \/EST 
1990 APRIL/HAY AH PEAK (0600·0915) 

BEGIN ZONE NUMBER 

111\E 187 \88 189 \90 191 \93 \94 \95 196 197 198 \99 zoo 201 202 203 2114 205 207 Z08 209 :uo 211 
...... -- ----· --· ---------.. .... -- --- ---· -------. --- --- -- .... -. -.... -----------· -- .......... --------- -- -- .. --- ................ ---------------
600 70 53 70 70 55 64 47 63 58 66 68 63 65 69 65 6Z 68 50 49 51 49 51 46 
615 70 50 70 · 70 51 57 41 56 51 59 61 51 54 55 47 50 56 42 41 41 40 40 38 
630 69 48 70 69 39 38 29 38 38 41 41 34 35 38 35 48 57 43 42 42 42 42 38 
645 62 40 64 57 31 27 22 34 3S 40 39 32 35 35 33 45 52 38 37 34 37 37 34 
700 59 41 62 53 30 30 22 40 40 46 46 38 37 34 34 47 53 35 3S 32 37 38 35 
715 67 51 10 68 36 35 24 41 42 42 43 35 35 31 32 49 54 35 33 32 33 33 32 
730 70 55 10 61 36 35 22 39 40 39 43 37 40 35 35 51 56 36 35 32 32 32 30 
745 64 48 64 52 31 27 18 36 39 38 38 33 33 32 32 so 52 35 34 32 34 35 33 
800 63 44 59 51 27 21 13 35 35 34 36 31 32 33 32 48 54 36 34 31 32 32 30 
815 67 49 63 55 32 27 17 38 39 34 37 33 31 31 32 47 56 38 3S 32 33 30 29 
830 67 49 67 59 41 41 27 43 40 35 37 32 29 31 31 46 55 39 36 34 32 31 29 

1145 67 49 68 61 39 36 23 43 43 41 40 34 ZB 3D 30 48 56 39 4D 36 37 37 34 
900 65 48 66 60 36 32 20 43 45 ;i9 38 34 31 30 31 46 55 40 43 44 41 4? 42 
915 69 48 70 60 37 37 26 45 44 40 40 36 35 36 35 43 52 38 41 45 45 46 43 

AVG.SPD 66 48 66 60 37 36 25 42 42 42 43 37 37 37 36 48 55 36 38 37 37 37 3S 
STD. DEV. 3.4 4.1 3.7 6.6 7,8 11.7 9. 1 s.o 6.4 9.2 9.S 9.1 10.2 11.1 9.3 4.4 4.0 4.1 4.5 6.4 5.3 6.1 5.5 
RCII AVG. 14 14 14 14 14 1• 14 14 14 14 14 14 14 14 14 14 14 14 14 14 1, 14 14 
101. ass. 110 110 110 110 110 110 110 no 109 110 110 110 109 109 109 109 108 106 109 109 84 114 ll4 

STANDARD DEVIATION 1/ITKIH EACH CELL 

BEGIN ZONE NUHBER 
TIHE 187 188 189 190 191 193 194 195 196 197 198 199 200 201 202 203 21)4 205 207 208 209 210 211 

----------·-----------------------:-·--·---···--------------·--------------------------------------------·---------·-------·-·· 
600 0.0 2.2 o.o o.o 1.5 3.2 2.5 3.6 3,2 3,8 2.3 3,0 2.9 0.4 3.4 3.1 1.5 2.3 1 .o 2.0 3,2 6.1 10.5 
615 0.0 2.2 o.c o.o 1.7 2.B 2.8 3.0 2.2 2.7 3.2 1.7 3. 1 6.8 5.1 4.9 6.3 4.2 4.7 6.8 9.4 11 .5 10.7 
630 1. 1 2.9 o.o 1 .1 6.4 6.2 3,.6 4.0 4.4 3.5 5.0 4.8 4.6 12.9 7 .7 3.2 4.5 2.1 2.8 2.9 5.8 6.2 6.9 
645 12.6 9.8 11.3 14.7 9. 1 5.7 2.9 3.9 5.0 6.5 7.3 7.4 10.3 13.9 10.3 8.3 13.3 9.8 9.3 S.3 11.6 12.3 11.6 
700 15,7 12.4 12.7 U,6 5.5 9.9 6.9 7.o 7,B 9.4 11.0 11.3 9.a 9,6 6.S 8.B 13.1 10.3 10,4 10.0 12.3 13.4 11.7 
715 5.6 6.5 o.o 3.5 8,914.3 11,310.5 10,914.4 15.1 13.6 9.0 5.8 4.4 7.7 13.3 11.1 11.5 12.2 13.6 14.4 12.9 
730 o.o 1.4 O.O 11 ,6 13.B 17.4 11.3 7.4 a.9 13.1 12.6 12,9 12.6 14.7 11.0 9.4 14.2 13.6 13.1 15.2 15.2 16.4 14.2 
745 10.6 11.3 10. 1 18.3 12.3 9.4 6.6 3.4 5.5 6.9 6.3 5.3 9.4 s.s 2.9 6.3 15.7 14.3 14.4 15.8 18.3 18.9 17 .0 
800 12.a 13.9 11.8 20.0 9.4 4.9 3.0 3.3 5.6 9.3 9.8 9.6 12.3 9.4 3,8 5.1 12.712.2 13.6 16.S 18.0 17,5 16.1 
815 6.4 9.0 12., 20.8 13.7 11.8 6. 1 5.8 6,5 8.4 6.0 3.4 4.2 1.8 2.1 B.Z 12.6 11.7 13.0 15,817.2 17.0 15.6 
830 6.3 9. 1 6.0 17.5 15.1 20,0 14,7 10.4 8,3 4.5 3.8 3.0 3.5 2,4 2.0 8,7 13. 1 13.0 12.7 14.4 16.6 16.4 15.0 
545 5.2 7.9 4.6 16. 7 14.8 16.6 11.5 6.9 9,110.7 7.7 2.5 3.8 Z.1 1.2 7,311.7 11.7 12.5 14.1 16.6 16.6 14.4 
900 12.0 9.8 11,3 17.0 12.3 16.5 1D,C 6.8 7.4 11.1 7.8 4.6 4.9 3.5 1.8 5.3 11.8 10.6 5.6 8.9 12.3 12.2 7.0 
915 0.4 3.2 o.o 1s. 1 1,.0 19.4 n. 1 10.S 7.8 12.4 9.8 7.9 11.2 13.4 11.5 9.5 10.7 10.1 5.8 3.3 2.3 2.5 2.7 

I mi/h = 1.61 km/h 

Figure 6. Sample speed contour and profile with standard deviations April/May 1990. 
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System Performance Data 

A number of reports produced by INFORM are useful for tracking system decisions. These 
reports were used to tabulate the performance of INFORM and to correlate traffic perfonnance with 
system responses. Some of the commonly used reports include: 

VMS report (sample shown in figure 7). The VMS report provides a record of each 
change in message displayed by a sign and the time of that change. The report was 
primarily used for reconstructing incidents and is continuously generated as new sign 
messages are displayed. 

Hourly volume report (figure 8). This report was used to track changes in mainline 
and ramp volume in response to incidents and changes in sign message displays. 

Ramp metering report (figure 9). This report documents ramp metering status 
throughout the course of a metering period. It records ramp metering rate for time-of­
day metering, times that ramp metering was turned on and off for individual ramps, 
and lane occupancy at the queue detector that prompted the tum-on or tum-off. 

Failures of various system components were reported in the monthly progress reports of the 
operations contractor. Failure summaries for signs, remote communications units (RCU's). detectors 
and CB radios were produced from the monthly reports. 

Incident Data 

Incident data are collected and tabulated on an ongoing basis by INFORM operations staff. A 
standard fonn is used to manually tabulate the basic infonnation on the incident, based on a review of 
traffic data on the system map, monitoring of the police radio scanner, monitoring of CB radio, 
communications with radio traffic reporters and communications with individual police agencies, as 
necessary. The basic infonnation includes incident occurrence time, location, type, nature of blockage, 
detection source, and clear time. The incident data were used both as an overall tabulation of 
frequency and for reference when reconstructing selected incidents. The incident summaries reflect 
any incidents that had a noticeable impact on traffic, as determined by the INFORM operator. 
Nonnally, the congestion from these incidents covered at least two detector stations and produced 
different congestion patterns from recuning congestion. Shoulder incidents that were deemed to have 
had an impact on traffic were included. Disabled vehicles on the shoulder were not included in the 
incident report, and reported shoulder incidents were virtually al ways accidents. 

Undoubtedly, traffic-impacting incidents occurred that were not actually recorded by the 
INFORM operators. However, these were generally incidents of lesser severity and duration and 
would typically not have affected any of the data analysis. Peak periods with steady rainfall were 
excluded from the nonincident data. 
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....... ·-·····-------·· .. 

I Ropn,duced rrom 
bt1tavli11bl1._. 0 

17144 SIGN VMS066 MESSAGE 01-14-00 DISPLAYED, REQUESTED BY COMPUTER 
$1208 

DELAYS ------~tl~~-------------------· ·----·· 
tA28 ON GCP EAST 

17:45 SIGN VMS009 MESSAGE 01-12-30 DISPLAYED, REQUESTED BY COMPUTER 
.... _ ....... · · $0000 · · · · · ··-· ------

17146 

DELAYS 
EXITS 5.q - 56 

SIGIJ '.'IISOSZ lfl:'SS-ABE 
$0000 

DELAYS 
AHEAD 

EXITS 30 T □·· 32 · · ----- --------·-·--·-· ·· --
SIGN VMS051 MESSAGE IMMEDIATE DISPLAYED, REQUESTED BY CENTRAL-MID 

$0000 
DELAYS 

------··--·--··AtlE-fl e'· 
!7!46 

EXITS 30 TO 32 
SIGN VMS049 MESSAGE IMMEDIATE DISPLAYED, REQUESTED _BY CENTRAL-MID 

1:0000 

17:.q6 SIGN VMS049 MESSAGE IM~EDIATE DISPLAYED, REQUESTED BY CENTRAL-MID 

·----±7147 

DELAYS 
TO 

EXIT 32 
SIGN VMS009 MESSAGE 

$0000 
DELAYS 

EXITS 49 ·• 50 

01-04-26-DISPLAYED, REQUESTED BY COMPUTER 

;...._--------------------'--'-----··· ····-·-···-··-·-··-·-·-·--······· 
17:50 SIGN VMS071 MESSAGE 15-00-00 DISPLAYED, REQUESTED BY COMPUTER 

itOOOO 

17:51.SIGN VMS007 MESSAGE 15-00~00 DISPLAYED, REOUESTED BY COMPUTER 
$0000 . >.:? _ .. 

17151 S:HlN-.lJM-s-0-r-0--MESS-A-GE 15 00 00 DISF;LAYCD, R-E-OUE-S-=t-ED-·B·Y-50-Hfil-T-ER--··- · 
$0000 

ri1:si SIGN VMS010 MESSAGE is-oo;_oo' DISF'.LAYEo,· REOUESTED E:Y COMPUTER 
! $0000 . I 
; 

Figure 7. Sample variable message sign activity reporL 
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·-··-- -··-· .. ---··· -··· ... --- ·- -· - -- ·--

··--···---- --- -- ---- . -- .... , -·· ·-···--··· .. -- ····--· 
z HCU;;Ly YCL.1J!4£ R!FCRT 
a· !.~HJ _lBOO _______ 

•··---·· ..... l!i~~•ln31~!i:i 1-00
-------------·-- --· -- · -- DU_, _6_/l ill; _______ . __ 

i RAHP RA~P .. ..; ..... _,.. __ RAMP VOLUH:S-•-------- ·•-•••-•EXIT FR~CTIC•s-----••-• -----•-
00 Ml?NLINE V~L~ME5 ...... - ........ i ~~H~. .Im ~:) ~ _15·30 Jt-4, •~•60 tiC!U;!: 0-1~ H:JO - 30•45 45•60 __ HtUP. .Q~l.5_ H-iQ 30~4~ ~;,:_!9 __ J!Q.Y..B.___ __ . 

il ROU~D s~:~v f~E JI 55 •J 65 201 0.040 o.ois 0.065 0.06~ c.osi in H3 623 91,; ))0) ;; RCUt.~ SW4NP i~ 4S '1 29 184 931 ~56 S !3 3517 ! ... ··-·-- 9!3 9$4 691 922 3,~o 
755 E7! !34 521 ··z49 I .. ! r::re 110 s~ fXtl zc u ZI 16 73 0.022 0.011 O.Q2! c.on c.cz1 ,;03 924 124 9Sl 350, RTe 110 Sil -Er.IT. 72 ., 40 33 H4 i RTE 110 11! EXIT lit 103 103 101 41' o. 114 O.H4 D,120 0 • l Q, c. 112 ier:.s Hi rn ... BIi ... • RH 110·11~ <NT. 10$ l!Q 13! 561: l.5!.~ c:, S<T . 381 Z i 

lC!!! •H 94$ 94) lHl i 
Hl!l 1&02 ;n 1 2 ! 39!1 ll \ICLF HILL <O EX11 SJ i:l Sl H llS 0,100 o. r;-:;~ 0~C!2 0 .. 01, 0 .. 0 i:; 7r.5: 7·,t ;~1 ~q lHO I IIOLF HILL R~ fJ-..T. I 2 1 ;3 75 74 3l~ 1f 5. HC ii'- I: I H~~ i 

94E IH 195 ;, 
~ 9DS H35 en 370• ;.e 912 1ceo E!B 3!06 • Cl!::t:! Pl~r..~ 5.~ ;x.11 n ?4 Z1 ,~ II C-. iil 1 c.cn, O.Q2! 0. 0 Z I ~.-::n lOC! 1Cl4 104 e,a lE9, i C,EE~ i'Ult t.S EXIT I Vi ,., 197 14! 64~ ~-lo! ~.14~ 0 .. 1 ,!I Q.17: ~.J 11 ..., • ~EER F~~K ,l er,,. 147 1 !1 15~ 11 , 502 S<2 ;02 J C(iJ 1 '~ ·)HO ;: ecz ; !, 2 i?O J'I 3432 00 • iH !7~ Bl 1!! 35 01 i ]04t IOCl 381! 

lOOL 101& ?17 !92 312; i (Ql1,11&CIC. RD ~XtT <5 H ll •o zs, ~. ;;J(.~ o.ou 0,t73 0.077 0.071 903 973 133 1~6 3, !.!' CCMf'lCK. RO !t; T • ·!t 93 H 74 ?'is • $&GT tit.CS u EXIT 2! 0 Zt1 .:a.r. 1;; iEZ ~-!~O c.z46 0.212 O.J!H c.221 7!C EH H7 f <I ),I 5 ;: t•tTIKCS e,er. 11 11 10 10 •z 
~ Atl lJ..;!. II EX!l !H !•~ 2!1 ;a 11H ~-~'2 \}. Sl ~ c.~ 1 <- c-.r.50 ;:: • S S!-SA Cl UCS • ENT• 108 107 111 1.:.-=: 459 .. , 493 !JZ 4C7 1s1; • 340H ,92 !05 1.ta J 7'ii5r. ii 

30'-H 4!! SH ,,. llUH ; 
3HN •n 511 <!l l Tl,~ • nee 474 ,10 .. ,:, IHI~ ii VET!!Rt.t.S H~Y e:.r. 14 ~li 161 1:, tS9 703'1 

Figure 8. Sample hourly volume report. 



RAMP METERING ACTIVITY REPORT PAGE 2 
Rl'A06251.RPT 

DATE 6/25/90 THIE 0'l28 

Rt,.MP RAMP ACTIVITY 
DATE TIME NUMaER L □ CAlION MOOE OE'SCRIPTIDM 

6/25 0751 61 NEIi HYDE FK /\ METER ON. R /\TE 0 VOL 55g 
6/25 0755 5'l WILLIS AVE A RAMP SAVED 0 VOL 595 
6/25 0156 55 RTE 110 SB A Q ON, DCC 20 VOL 4 31 
6/25 07 5'.l 58 ROSLYN RO A RAMP SAVEO 0 VOL 581 
6/25 0800 24 RT 111 A METER OFF, DCC 8 VOL 464 
6125 0800 25 VANDERBILT A METER OFF, DCC 2 VOL 339 
6/2S 0800 26 CDMMACK RO A RAMP SAVED 0 VOL 679 
6/25 0800 30 ROUND SWAl'.P T METER OFF, ace 2 VOL 185 
6/25 0800 31 SUNNYSIDE A METER ON. ·RATE 0 VOL 70 
6/25 0805 26 COMMACK RC A RAMP SAVED 0 ViJL 633 
6/25 08 07 55 RTE 110 SI! A METER ON. RATE 0 VOL 54 2 
6/25 0809 26 COMMACK RC A Q ow; □ cc 24 VOL 605 
6/25 0810 58 ROSLYN RO A Q ON. ace 22 voL 563 
6/25 0811 59 \.IILLIS AVE /\ Cl ON. occ 26 VOL 499 
6/25 0814 55 RTE 110 SB A RAMP SAVEO 0 VOL 644 
6125 0815 26 COMHACK RC A METER ON, Rfli: 0 VOL 100 
6/25 OB16 59 ,1ILLIS AVE A 'METER ON, RATE 0 VOL 538 
6125 0819 59 WILLIS AVE A RAMP SAVl:O 0 VOL 477 
6125 0820 58 ROSLYN RO A METER ON, RATE 0 VOL 784 
6125 0822 44 UTOPIA PKhY A RAMP SAVED 0 VOL 563 
6125 0827 55 RTE 110 se A RAMP SAVEO 0 VOL 606 
6125 0828 58 ROSLYN RO A RAMP SAVED 0 VOL 687 
6/2 5 OE30 58 ROSLYN RO A RAMP Sil.YEO 0 VOL 686 
6125 0834 er _.:, RTE 110 SB A Rt>.!1P SAVED 0 VOL 575 

"' 6125 0837 59 WILLIS t>.VE A RAMP Si\VED 0 VOL 625 
,0 6/25 0840 58 ROSLYN RO A RAMP SAVED 0 V Ol 7 54 

6/25 0843 34 GLEN COVE RD A RAMP SAVED 0 VOL 526 
6/25 0846 34 GL'EN COVE RO A RAMP SAVED 0 VOL 473 
6/25 0847 59 WILLIS AVE A RAMP SAVED 0 VOL 577 
b/25 0849 56 ROSLYN RD A RAMP SAVED 0 VOL 782 
6/25 0BSZ 58 RCSLYN RD A RAMP SAVED 0 VOL 716 
6/25 0B55 58 ROSLYN RD A RAMP SAVED 0 VOL 684 
6/25 0900 26 CDMMACK RC A METER OFF. DCC 8 VOL 584 
6/25 0900 31 SUNNYSIOE A METER OFF, OC,C 2 VOL 128 
6125 0900 34 GLEN cove RO A METER OFF. DCC 10 VOL 410 
6/25 0900 36 SEARINGTQl,N A METER OFF. DCC 9 VOL 295 
6/25 0900 37 SHELTER RGCK A METER OFF, DCC 3 VOL 123 
6/25 0900 3U NEW HYOE FIi A METER OFF, occ 5 VOL 270 
6/25 0900 39 COMMUNITY OR A METER OFF, DCC 9 VOL 330 
6/25 0900 40 LAKEVILLE A METER OFF, DCC 4 VOL 315 
6/25 0900 41 L. NECK PKWY A METER OFF. occ 3 VOL 447 
6/25 0900 44 UTOPIA PllliY A METER OFF, DCC 5 VOL 494 
6/2 5 0900 46 MAIN ST A METER OFF. OCC 3 VOL 299 
6/25 0900 55 RTE 110 se A METER OFF. OCC 3 VOL 381 
6/25 0900 58 ROSLYN RD A METER OFF, DCC 16 VOL aoo 
6125 0900 59 WILLIS AI/E A METER OFF. DCC 10 VOL 588 
6/25 0900 61 NEIi HYOE FIi A METER OFF. DCC 3 VOL 317 
6/25 0900 62 LAKEVILLE Sil A METER OFF, DCC 2 V DL 2 21 
6/25 0900 63 L. NECK PKWY A t\ETER OFF, DCC 6 VOL 557 
6/25 0901 59 WILLIS AVE A METER ON, RATE 0 VOL 561 
6/25 0902 59 WILLIS AVE A METER OFF, occ 7 VOL 496 
6/25 0907 58 RCSLYN RO A METER ON. RATE 0 VOL 670 
6/25 0908 58 ROSLYN RO A HETER OFF. occ 7 VOL 743 
6/25 0909 58 RCSL YN RD A METER ON, RATE 0 VOL 76 7 
6/25 0910 58 ROSLYN RO A METER OFF, DCC 6 VOL 620 

Figure 9. Sample ramp metering activity report. 



Field Data 

An extensive amount of field data were collected for lhe evaluation. As indicated earlier, the 
original evaluation plan entailed two intensive 5-week evaluation periods, both of which involved 
extensive field data collection. Toe modified evaluation plan placed more reliance on system­
generated data, as sufficient research had been conducted by that time to place confidence in that data 
to produce valid measures of freeway performance. Thus, in the modified plan, the field data were 
used as supplemental data and to fill gaps in the system data. A description of the field data 
collection methodology is presented below. 

Moving Car Runs 

Moving car runs were conducted for a 5-week period in spring 1987 for the LIE, LIE service 
roads in Queens and Nassau Counties, the NSP/GCP, and selected arterial roadways on the INFORM 
network. Additional moving car runs were conducted on the LIE service roads only in April/May 
1990, to provide improved traffic perfonnance information on the service roads. ln the spring 1987 
data collection, 12 moving car routes were developed to cover over 200 I-way mi (322 I-way km) of 
roadway. In the April/May 1990 period only two routes were needed to cover the designated lengths 
of service roads. These routes were identical to the service road routes covered in the 1987 data 
collection. 

Runs were conducted for both the a.m. and p.m. peak periods. Each route was timed to take 
approximately 30 minutes for the round trip. Under poor traffic conditions, the runs could take longer. 
Under very good traffic conditions, the trip could take less than 30 minutes, Allowing a brief rest and 
reorientation each run, most drivers could make at least four round trips each peak period. An 
automated system was established for the collection of the travel time data. This consisted of a Canon 
HT 5000 hand-held microcomputer and transmission sensor. The transmission sensor generated pulses 
which were fed into the computer via a bar-code reader. The pulses were translated to distance 
through the software in the hand-held unit, based on a distance calibration of the unit for each 
individual moving car. The data generated by the unit consisted of the distance travelled each second, 
with identifiers for user-specified checkpoints. Checkpoints were established as the exit signs within 
the gore area of each exit ramp. These were easily identifiable by the moving car drivers. A backup 
system, consisting of reading times and checkpoints into a tape recorder, was employed in the event 
the automated system failed. 

Following the completion of the runs for each peak period, the data stored in the hand-held 
unit was downloaded to an IBM-compatible microcomputer in the office. This information was 
checked for completeness and set aside for later processing. The processing of the data involved tl1e 
assembly of the second-by-second data into the sections between each exit ramp. Further 
summarization was conducted to aggregate the travel time data into lengths of 6 to JO mi (9.7 to 16.l 
km). TIie primary MOE developed from the travel time data was average speed. 

Additional travel time runs were available from a limited before and after study of ramp 
metering conducted by the INFORM operations contractor in the p.m. peak period at the eastern end 
of the corridor. The results of these runs will be reported separately. 
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Travel Time Logging by Regular Commuters 

Travel time information was collected by commuters within the INFORM corridor in both 
spring 1987 and spring 1990. Two weeks of supplemental data were collected in November 1990. 
The commuters were recruited through fliers at park-and-ride lots in tlle eastern end of the corridors. 
The primary requirements for participation included at least two persons in the vehicle (one to drive 
and one to record), and a consistent peak period commuting pattern with substantial length of the trip 
on tlle LIE and/or NSP. Participants were paid a nominal fee for each trip ($2.00 each way). The 
drivers were recruited with the intent to continue each weekday for approximately 3 months. While 
only a handful of drivers continued with the program for the entire 3 months. the results provide some 
interesting additional information on the performance of lNFORM. Particularly interesting is the 
comparison of this travel time data witll messages being displayed by the VMS's. Sign messages seen 
by the commuters were recorded in the spring 1990 and November 1990 periods, concurrently with the 
travel time data. This enabled a direct comparison of si&n information with actual congestion 
experienced by the driver. 

Ramp Delay Counts 

Ramp delay counts were conducted at metered entrance ramps in the April/May 1990 period. 
While delay counts were not conducted for the other metering periods, observation of metering 
operations suggests that the ramp delays experienced in the March and June 1990 periods were similar 
to those experienced in the April/May period. Ramp delay counts were conducted by recording the 
number of vehicles waiting in queue at the ramp meter at 30-second intervals. These counL-. were 
conducted for lO minutes at pre-scheduled times at each ramp, after which the observer would move 
to a new ramp and count for another lO minutes and to a third ramp for a third IO-minute count. A 
second count would be conducted at the original ramp after the count at the third ramp was completed. 
Two full cycles at three different ramps were typically conducted each two-hour peak metering period 
by a single observer. Counts at each set of ran1ps were typically repeated every third day. Vehicle 
hours of delay at metered ramps could be computed from the average queue lengili multiplied by the 
period of time metering was in effect. 

Ramp delay counts were also conducted in spring 1987, but without metering in operation. 
Observers used the same approach for recording the number of queued vehicles each 30 seconds. 
However, queuing was measured from the merge point. of the ramp and mainline edgelines, since no 
metering position and stop bar location had been established. Actually, very little ramp queuing was 
documented in 1987. Most ramp drivers were able to merge into congested mainline traffic. 

Vehicle Occupancy Counts 

Vehicle occupancy counts were conducted in spring 1987 at three mainline locations. This 
infonnation served as basic background infomrntion for conversion of VMT and VHT to person miles 
and person hours of travel. where desired. INFORM was not expected to influence vehicle occupancy 
in Ille corridor, as no incentives for high occupancy vehicles are provided in ilie INFORM conidors. 

Automatic Machine Counts 

Automatic machine counts were used to supplement the system-generated volume counts at up 
to IO locations. Six of tl1ese locations were on the LIE service roads and four were on other arterials. 
The counts were conducted for spring 1987, fall 1989 and April/May 1990. 
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Motorist Surveys 

A home-based survey was conducted of travel habits and opinions related to INFORM. The 
survey was carried out in conjunction with the opinion survey conducted by the INFORM public 
relations consultant. The public relations consultant conducted an initial survey in fall 1988 to gauge 
the perceptions of Long Island residents prior to the public relations campaign. This was done to 
establish the baseline perceptions of residents so that the effectiveness of the public relations campaign 
could be measured. Since many of the objectives of the public relations survey were similar to those 
of the INFORM evaluation, it was delcnnined that the two efforts should be consolidated into one 
survey effort. 

The survey was targeted toward the driving population of households within the INFORM 
corridor. The INFORM corridor area previously identified in figure 1 delimits the general area 
encompassed by the survey. By sampling residents within the INFORM corridor the survey sampled 
those that should be most familiar with the INFORM operation, but yet included u wide range of 
driving and commuting behavior. Thus, the survey included both individuals that traveled the 
INFORM facilities extensively as well as those that traveled the facilities very little. 

An array of questions was designed to determine how the commuting habits of respondents 
vary according to the extent lo which the INFORM roadways were actually used. Figure JO shows the 
questionnaire that was developed for use in sampling public opinion. The survey questions were 
extensive, covering four pages on legal sized paper. The survey form was distributed with a cover 
letter to Long Island residents within the defined area who are part of the national network of the 
market research fim1 National Family Opinion Research (NFO). NFO maintains a national network of 
some 400,000 households who arc called upon, from time to lime, to render their opinions on various 
procl.ucts, services, political candidates, and a variety of other information items of local and national 
significance. The households in NFO' s network are scientifically selected to be representative of 
income levels, household size, race, and a variety of other characteristics. A stratified random sample 
was selected by zip code area within the INFORM corridor. All drivers in the household were asked 
to respond, and 800 questionnaires were distributed. The questionnaires were distributed in June 1990. 
This ensured that all respondents had at least the possibility of exposure to all the INFORM 
components, including signs and ramp metering, depending on their frequency and location of driving 
through the INFORM corridor. 

A 65-pcrcent return rate was achieved on the residential questionnaire. This is substantially 
higher than response rates for surveys not done through a fonnal market research network. 
Participants in the 1''.FO network have made a prior commitment to be responsive to the questionnaires 
distributed through the network. The response rate !s slightly lower than the nom1al NFO response 
rate (75-pe.rcent) largely due to the length of the questionnaire. However, the overall high response 
rate helps to minimize U1e potential effects of nonresponse bias that can plague any survey effort. The 
returned questionnaires were processed using a microcomputer statistical analysis package. 
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!<Hf ~GE 67 
COU~TY ns11 
HP ns:ID 

EACH DRIVER IN THE HOUSEHOLD SHOULD ANSWE!I 
IN HISIHEll OWN COI-UMN ONL VI 

ORIVE!I 
____!.L-

1. Chllck your sex: (l•O 

Mal& ...................................... 10 
Fomala •••••••••••• , •••••••••••••••••••••• 2□ 

2. Check your age group: 11•1 

17 - 24 ................................... ,□ 
25-34 ................................... •□ 
35-49 ................................... ,□ 
50 - 54 .......................... , ••••••.. •□ 
55 & ovor ................................. •□ 

3. a .. ID Cqfumn •A•. attooetner. during e.n a..v.a.wia. 
!lU,k. hoW many mile$ do you drive'i 

b. L3 Cofuroo "e•. during an OYPCDPO W@Dk• how 
many miles do you driva 009 WDY dU.ci.C!.O :a=, :.8:.. 
yguc lob commutg7 (WRITE IN NUMBER 01-181 110.21 ~ 
IN COLUMNS "A" AND -a•J .....•.. , ..... . 
(Chock II Co Not Commute Ta work ey car) .-:-:7":.. ,iJ . 

4. a. In Column "A". Cluring an average wpek, wlien 
do Y()U USUB!IV crive7 

b. 10 Column •s", during an 1veraga wubi- when 
do you usuauv drive durtno YPYC lob commute? 
(CHl!CK ALL THAT APPLY IN COLUMNS ':£. 
•A,N • W-B") l2l1 

Mondav 1hrouob Fddr,v:; 
6 a.m. 10 9 a.m ......................... ,□ 
9 o.m. to Noon •••••• , ••• , ••.••••••••.•• z□ 
Neon 10 3 p.m. . ., ................... , .. ,□ 
3 p.m. 10 6 p.m .......................... ,□ 
6 p.m. 10 9 p.m ......................... ,□ 
9 p.m. lo Midnight,. ...... , .............. •□ 
Midnight 10 3 a.m ........................ ,[1 
3 a,m. to 6 a.m ......................... ,o 

SAwmm ~" 
S a.m. to Noon •• , ••••••••••••••.•.•••.• 10 
Noon w 6 p.m. . •.•.•• , •••• , ............ ,□ 
6 p,m. IQ Midnight ....................... ,o 
Midnight 10 6 a.m ........................ ,□ 

~ 
Ge..m.toNcon ··········~·······•···•·•s□ 
Noon 10 6 p.m. . ........................ ,□ 
6 p.m. to Mldr,!Qht ....................... ,o 
Midr,lght to S a.m . ....................... ,□ 
(Chock II Co Not Commu11 To Work lly Car) 

S. a. ID Column .. A'", what roads do you drive durino 
an IYPCOPI ffl001IJ7 

b. 10 co1umo "B .. , during an overaa, month, what 
roads ao you driYe durfog your IPb cqmrnute? 
(CHECK At~ THAT APPLY IN COLUMNS X 
•A.• A "'8'") 120 

, .. , 

:c 
"'" 
,□ 
,□ 
,□ 
•□ 
sCI 
•□ ,[) 

•□ 
!2'1 

,□ 
,0 
:,IJ 

•□ 
•□ 
•□ 
,□ 

•□ 
•□. 

X 
1za1 

,□ 
zO 
,□ 
•□ 
•□ 
•□ 

DAIVE!I 
~ , .. , 

,□ 
zO 

'''" 
,□ 
:,CJ 
:,IJ 
4[J 
5(J 

:A:. X 
C:Jl-1.ll ,,..,., 

-:cr-. ,,,, 

~ :.a:. 
131} 1'4i>l 

;§ ,o 
,□ 

:,[) ,□ 

·□ •□ •□ •□ 
•□ .0 ,o ,0 

•□ ,0 

C:1111 (411 

,CJ ,O 
,0 •□ ,o ,□ 
•D •□ 

•□ s[J 

'° .0 
,□ ,o 
•□ •□ 

,□. 

:Ji:. .:II: 
t•ZJ ,.,, 
,□ ,□ 
zO aO 
,r.i ,□ 

·□ •□ ,o ,□ ,o .0 

DRIVER DRIVER 
_n.._ _!!._ , .. , ..., 

,□ ,□ 
.a .a , .. , ... , 
,□ ,□ 
.a ,□ 
,0 ~ •□ 5(J '° 

:A: X :.A:. :JI:. 
•• , ... ,1 l~'l (J1...&:lo) ...... , 

-:a. -;er-..., 1'11 

"A" ::ll: :.e:: :JI:. 
~ , .. , ... , .,., 
,□ ,□ ;B ,□ 
zO 20 £1 
,□ :,CJ ,□ ,□ 

•□ •□ •□ ·□ sO .0 '° s□ 
.0 .0 '° ,0 ,o ,0 ,□ ,□ 

•□ I[] l[J l[J 
, .. , !SIi 1u1 1111 

,□ ,□ ,□ ,o 
,0 ,0 zfJ ,□ 
:,[l :,[] ,□ ,o 
•D •□ •□ •□ 

•□ '° '° s[J 

'° '° ,a '° ,□ ,a ,a ,a 
,0 .a ,0 '° .0. ,Ci 

::A: :c :A:. :£ ,.,, , .. , 1'21 1,., 
,o ,o ,□ ,□ 

•□ ,□ ,0 ,0 

:8 ,0 ,0 ,□ 

•□ •O '° •□ .0 sO sO 

'° .a '° .a 

Lono l:slanc:I E•pressway - S1Jffolk ••••••••••• 10 
Leng island Expressway - Nasse.1J •••••••••• .0 
Long Island Expressway - Queens •••••.•••• :i□ 
Northern Slate Parl<way - Sullolk •••••••.••• ,□ 
Nortnem Slata Parkway - Nassau ..••..•... ,□ 
Grand Central ParKWo.y - Q1Jeens ••••.•••• , • 10 
(Chock II co Not commut1 To Work By Car) .•..• .(J ......... ,□ ......... .a ......... .a 
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Figure 10. Survey form. 
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6. 

7. 

8. 

9. 

DRIVER 
_n_ 

Heva you heard about a comput■rb:ed traffic ,1., 
lnlonnation 1yatem on Long Island? 1 

Yes - (CONTINUE) • • .. • .. • • • • • • • • .. • • .. • • • • 'D 
No - (SKIP TC au. 9) •' ............... •□ 

What Is the name of Iha system? t76t 
(CHECK ONE BOX) 

MC)TIIIL ................................... ,□ 
IMIS ...................................... z□ 
INFORM ................................... •□ 
ROAONET ................................. •□ 
Oon't kll0W ......... ., ,. ., ............. , .... s□ 

Whare dicl Y0U haar about the system? 1111 
(CHECK ONE BOX) 

On radio .................................. , □ 
In nawspaper .............................. ,□ 
On television ••••• , • • . • • • • • • • • • • • • • • • • • • . • • • ,□ 
Saw blOCIIUre .............................. ,□ 
was told aboul it • • • • • • • • • • • • • • • • • • • • • • • • • • • s□ 
Don't know ................................ ,□ 

On some hlghwa)'3 there are chenoaable cverhaa~ 
message signs 1hat describe tna traffic ahead. 
For example: "'Norma/ r,amc Condltlom Ahead'". · 
Have you seen these trallic advisory signs over cm 
any highways thal you use7 

Yes - (CONTINUE) • • .. • • • • • . • • .. • • • • • • • • • • • ,□ 
-ND - (SKIP TO au. 15) ................ ,□ 

10. Based on your B)(pariance. how useful is the 
int0rmat10n on the Ir1tflc massage signs? 1111 
(CHECK ONE BOX) 

Very useful • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1□ 
Modar11tely useful ••••••••••••••••••••••••••• 20 
Seldom useluJ .............................. ,□ 
Never useful ••••••••••••••••••••••••••••••• •□ 

11. Based on your eirperlence. how ■ccurata Is the 
lnf0rmo110n en ttia message sions7 1n1 
(CHECK ONE BOX) 

Always accurate • • • • • • • • • • • • • • • • • • • • • • • • • • • • ,□ 
Usualfy accurate • • • • • • • • • • • • .. • • • • • • • • • • • • • • • 2□ 
Sometime■ 11ccura10 • • • • • • • • • • • • • • • • • • • • • • • • ~ 
Alm01t never accurata •.••••••••••• , •••••••• c□ 

12. Hava you ever changed your route in response to ,~, 
a sign message? (CHECK ONE BOX) 

vas, 1ometlmes ••••• , • , •••••••• , • , ••••••••• 10 
Yes, but rarely· .•••••••••.••••.•••••.•...•.. 20 
No, novor , ••• , •••••••••••••••..•...••••• , • :,0 

13. Based en your drMno experionco. what are the 
tttg_ mott Important benaflls cf these signs? 
(WRITE IN A "I" NEXT TO THE MOST IMPORTANT 
BENEFIT AND A "2" NEXT TO THE SECOND MOST 
IMPORTANT BENEFIT) 

Provide timaty Information to avoid delays • .•. ___ 11•1 
PtoYfde accuralo Information about tralfic 

ahead ••••• , •••••••••••••.••••.•••.•• ___ ns1 

Suoge:n allamate routes 10 reach my 
dastinelion •••••••••••••••••••••••••••• ___ ut1 

W■rn about tie-ups far In .ndvanco . • • • • • • • • 1111 
Easy 10 read at highway speeds ••••••••••• -1111 
Other (Spocily): ____________ ,,., 

14. wnaI ch1na11 would you make in the signs er 1ho 
sign mes1agos? (WRITE IN) •••••••• , •••••• 

15. Tralflc llghls called "merge fights" have been 
lnstaUed an Lono Island E,cpresswtiy and Northern 
State Parkway (Gt1ntJ C1n1111 Ptr1<w1y in Oueon•I 
entrance ramp,. They con1rol the flow of cars 
on10 the highways 10 mlnimiZe irafllc jams. They 
tel one car at a time meroe on10 ine highway. 

Uzo-l2J 

What is your os:iinicn of these merge lights? 1m1 
(CHECK ONE BOX) 

A good ldaa .......... ,. .. • .. • . .. • • • .. .. . .. ,□ 
NDIB g00d Idea ............................ z□ 
No opinion .. .. .. • .. • • • • • • • • • • • .. .. • • • .. • .. • :iC 

CRlVER 
--4]._ 

1211 

•□ 
z□ 

CZSI 

•□ ,0 
,0 
•□ 
•□ .,., 
,□ 
,0 
,□ 
•IJ 
•□ 
,□ 

'"' 
,□ 
,□ 

(211 

,□ 
•□ 
,0 
•□ 

, ... 
,□ 
,0 

•□ 
•□ 

,□ 
,0 
:,IJ 

---"'" ___ .,,, ___ , .. , ___ ,,., ___ , .. , 

'''" 
,□ 
,□ 
.r:: 

Figure 10. Survey form (continued). 
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,0 
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•□ 
sO 
, .. , 
,□ 
,0 
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•□ 
•□ 

,□ 

•□ 

145) 

,□ 
,0 

-□ •□ 

,□ 
z□ 
>□ 
•□ 
c•r1 

,□ 

•□ 
>Cl 

___ , .. , 
___ , .. , 
___ 1511 

___ -(52) ___ , .. , 

.... 
,□ 
,0 
>Cl 

DRIVER 
......!L.. , ... 

,□ 
zO 

1111 

,□ 
zO 
>0 
•□ 
,□ 

.... 
,□ 
,0 
,0 
•□ 
,□ 
,a 

.. ,, 
,□ 
,0 

"" 
,□ 
zO 
>D 
•□ 

"" 

,□ 
zO 
,a 

___ ,.,, 
__ , .. , 
--"'' --"'' __ ... __ ,,., 

,□ 
zO 
,0 
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DRIVER 
--!l-

, 6. Following are statemems abOUt the ""m•ro• Hoht■•. ,1s1 
(CHECK Al.I. THAT APPi.Yi 

They kDDP thD highway lrefflc moving • • • • • • • • • • ,□ 
Th9Y help reduce mergu accidan11 , ••••••• , ••• 2Cl 
They make merging easier ••••••••••••••••••• .lO 
They slow down my ,ravet time .................. a 
Too long a wait on ramps .................... •□ 
Dl!licull 10 meroe fram IIOIOP •• • • • • ••••• • •• • • .0 
They back up traffic at ramps • • • • • • • • • • • • • • • • • ,o 
No opinion ••••••••••••••••••••••••••••••••• £; 
Olhar Slalsmsnts (SpsciJy): •••••••••••••• ___ _ 

(HI 

17.a. Han you BV8r eilcounterecl a r•d rri•ro• light 
as you eniated the Leno Island Expres~ay (LJEJ 
or ins Northam State ParkWOy (NSP) (Grano 1111 
Cenrnsl Pa-•, In Quaans-GCP/? 

Yes - (CONTINUE) .......................... ,□ 
No - (SKIP TO CU. 10) ..................... 20 

b. Which ram11s? (WAITE IN THE CLOSEST EXIT 
NUMBER) Ex1mp/e: UE Exit 36: NSP Exit 27N. 
If ult numb1r not knoWn, write In street name. 1cc1 uJ 
Example: UE Suring/own Road. 

UE - e.!t Number • • • • • • • • • • • • • • • • • • • • .. _11 .... , 
UE - Eldt Number ••••••••••••••••••••. , _c, .. 11, 
NS!' (GCP) - e.lt Number • • • • • • • • • • • • • • • _,.,.,., 
NSP (GCP} - e.11 Number • . • • • . • • • • • • • • • ___ ,,...., 

18. How IOnO do you IVl>lcally wall In lino al the 12:11 
ramps with m••o• IIQhll? (CHECK ONE BOXl 

Less than 10 Ieccnc:1s • • • • • • • • • • • • • • • • • • • • • • • ,□ 
IQ 10 30 HCOIICIS •••••• ., ••••• ,. ,. •• •. • •. • •• •□ 
31 10 60 secondS ........................... :,CJ 
1 lO 2 minutes ............................. •□ 
2 10 4 mlnutU • • • ••••• • • • ••• • • • • ••••• • ••• • • 1□ 
4 10 6 mlnutM ............................. -□ 
0-,,,r 6 minUIU • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1□ 

19.. Co you 8'1fer us■ the service road er anciher t1•l 
roadway in oraer 10 avoid waiting a, tha m■rcr• 
llghta1 (CHECK ONE BOX) 

Yes, traouenuy (one, e week or mora) ••••••••• ,□ 
Yes. occas10nall)I • • • • • • • • • • • • • • • • • • • • • • • • • • • z(J 
No. never • • • • • • • • • • • • • .. • • .. • • .. .. • .. .. • • • ,□ 

ZO. Morgo light■ currently operate only on weekday,. 
ancl anty durino tha maming paak hours westbound 
and evening paak nours aas1b0una. s,yond lhal, 
hOW stJould they bll!I 0pera1t1d? IZSl 
(C!liCK Al.I. TKAT APP1.Y) 

WNkdaya. eatbOUnd during pnk moming nours ,□ 
WNkdays. -•tboUnd cilmng 11aak mom,no nours >Cl 
For longer periods during the peak nours ••••••• .:i.O 
Just Detore and ,uat afler the oeak houl'3 ••••••• ,□ 
On wee.'<ends whenever traftlc is heavy • • • • • • • • • sc:J 
At •rt'f tlOUr wnen traffic Is heavy .............. ,□ 
Lit Iha ccimpU1er dac:Jda when merge lights will 

improve traffic flow • • • • • • • • • • • .. • • • .. • • • • • • ,□ 

21. would an entrance ramp morge light 00 regarded as: 

a. A tralflc fight 1nat mu11 be obeyed? 1211 
Yes ••••••••••••••••••••••••••••••••••••••• ,□ 
No ....................................... ,□ 

b. Having no ■ulhorfty 10 SIC? cars? "" 
Yes ••••••••••••••• • • • • • • ............... • • • •□ 
No ••••••••••••• .. ••••••••••••••"•"••••• z□ 

c. Nol having any penalty II go through a red light? ,,., 

Ves ••••••••••••••••••••••••••••••••••••••• ,□ 
No •••••••• •• •••••·•·••• •• •• ............ •• z□ 

22. Whal do you think will happen ii drivers tonor• 12111 

the m■rga light■? [CHECK AU THAT APPL VJ 
win oel a t1c1<e1 • • .. • .. • • • • • • .. • • • • • • • • • • • • • • ,□ 
Slows highway traffic ........................ ,□ 
Cause merge accidents • • • • • • • • • • • • • • • • • • • • • • .:i.O 
NOi/iino • • • • • • •. • • • • • • • • • • • • • • • • • • • • • • • • • • • •□ 

23. II a ramp merge Ught Is not on. what should 
a dtlver do? (CHECK ONE BOX} 

Oon't stop - merge rioht Into 1raffic •••.•••••• ,□ 
Stop - wait ta see it the Ugh.t comes on. • • • • . • • :CJ 
SIOP Dnelly. then enter Iha highway ••••• • ••••• •□ 

DRIVER 
_JZ__ 

PII 

,□ 
zO 
•□ 
•□ 
•□ 
•□ 
,□ 
L'":: 

"'' 
r=, 

,□ 
zC 

, .. , 
_1,...:1111 ___ .,,..:., 
_, ...... 
_r.,..,.•1 

, .. , 
•□ 
,□ 
•□ 
•□ 
•□ 
'° ,o 
ld) 

,□ 
,□ 

•□ 

1411 

,□ 
zO 
,□ 

·□ •□ 
•□ 
,0 

, ... 
,□ 
,□ 

'"'' ,□ 
,□ 

{511 

,□ 
,□ 
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,□ 
,□ 
,□ 

•□ , .. , 
,□ 
,□ 

•□ 

Figure 10. Survey form (continued) 

45 

DRIVER 
___a,_ ... , 

•□ zO 
:,CJ 
•□ .a .a 
,□ 

-□ 

.... 
,,., 

~ 

, .. , 
___ ,.,..., -----{u--tlt ___ ,_, 

, .. , 
,□ 
.a .a 
•□ 
-□ '° .,□ 

"'" 
,□ 
,0 
>Cl 

(11) 

,o 
~ 
•□ 
•□ 
-□ 
,□ 

,,., 
,o 
z□ ,.,, 
,o 
,0 

1'7•1 
,o 
zO 
,,., 
,o 
,□ 
.a 
•□ -
•□ 
,□ 
,0 

DRIVIR 
~ 

"" 
,□ 
zCI 
zCI .a 
IIJ 
■□ 
,□ 

■□ 

, .. , 
1111 13 
,□ 
,□ 

... , 
_1, .. ,., _,,,., .. --___ .-, 

... , 
,□ 
z□ 
£J .a 
ICl 
r,(J 
,0 

1271 

•□ 
z□ 
,0 

IUI 

,□ 
zCI 
,0 
•□ 
'° IIJ 

,0 

(2lt 

,□ 
zCI ... , 
,0 
zCI 
,.,, 
•□ zCI 

,□ 
zCI 
,□ 

'° ... , 
,□ 
,0 
,0 



DRIVER 
24. What over•II effect 1s the eomput■rh:■d traffic _____!1._ 

Information ..,..1am having? [CHECK ONE SOX) 1><1 
It's quita helPfUI , ............. ,. • ,. ., • • • • • .. ,0 
It helps once in I wntla • • • • • • • • • • • • • • • • • • • • • • :z□ 
It has had no noticeable eUect •••••••••••••••• ~ 
It t\11 made Iha problems worse • • • • • • • • • • • • • • ,□ 

25. Whal tp•cJOc ■ tract• do you tl\fnk tne system is ~, 
having? (CHECK A~~ THAT APPLY) 

Keeps traffic moving • • • • • • • • • • • • • • • • • • • • • • • • 10 
Holps dmera eYQld delays • • .. • .. • .. • .. .. • .. • .0 
Helps cut down en merge accidents • • • • • • • • • • • :,(] 
Smoothes out highway tralfic flaw , • • • • • • • • • • • • .0 
HalPS dmers SDYI gas .. • • • • • .. .. .. .. .. .. .. • oCl 
Holps curing peak hours • • • • • • . • • • • .. .. • • .. .. ID 
Speod■ up my trip .. .. • .. • • • • • • • • • .. • • • .. .. • ,0 
Slows down my lrlp ••••••••••. , • • • . • • • . • . . • • • ■0 
causes baekUcs an lacal access roads ••••• ~ • • ll!J 
0lhar (Specify): ........................ __ _ 

,,., 
26, Whal dci you think Is the bl1 saurc■ of 

traffic lnform■Uon while you're driving';' t:111 
(CHECK ONE BOX) 

Radio station ............................... ,□ 
MISHQ8 signs ..... ., ....... ,. • ,. ••• ,. • , • • • ,0 
ca radio .................................. ,a 
OU,or (Spoclfy): ....................... . 

""'' 27. When drivino which amt radio 1t11ion do you 
listen 10 mo1t ofl1n? 

cau Letters (Specif YI: .. .. .. .. • • • • • • • . • . ___ .,,...., I 
Claf Numbers (Specify): ................ ___ ,.,~ 21 

AM or FM (Circle One) ................ AM FM 
IQ-II Ill 

What ndh~ alallon do you ll~ten 10 m1:1:1t ofl ■n 
for trafUc lnform■tlon? 

Cell Lell..,. {Specify): .................. ___ , .... ~ 
Dial Numbenl (Spoeily): ................ ___ ,, ... 
AM er FM (Cirele one) .................. AM FM , .. 

29. Wl'll1 fm"ravam■nl■ would you like ta nave 
In radio lrlfllc r■ port1? {WRITE IN) .••• , ••• ___ _ 

141111 

30. 

31. 

Wha operate■ 1he traffic lnrcrrnatlon aysl ■m? 
(CHECK ONE BOX) ,,., 

Nauau Department of Ttafffe • • • • • • • • • • • • • • • • • 10 
Suffolk Cepartment al Tralllc ••••••••••••••.•• ,0 
Now Ycrll City Traffic Oepartmant ••••••••••••• :ilJ 
New 'fork Slate 0apmnment or Tran1pgnat1on .• , •□ 
New VorJc. State Police • • • • • • • • • • • • • • • • • • • • • • • i;O 
Don'I tcnaw ................................ ,□ 

Compared with two yHn ago. haw would you say 
trelflc Is movlno on the Long 1srend Expressway 

,,., 

• 
1 

(UE/ Ind the Nortllom Stat• Parkway (NSPI (Grana 
Central Ptukwer In QuaanJ}'2 (CHECK ONE BOX ,sn 
FCR UE AND ON/i BOX FOR NSPI LIE 

Mueh batter •••••••••• , •••••••••• , •••••• 10 
Samowhat better ........................ ,o 
About the same •• , ...................... ,o 

.liae 
,□ 
,0 ,o 

S0mewt1111 worsa ••••••••••••• _ ............ □ 
Must worse .............................. s□ 

32.. Ai::ian from the 1rafffi: intormallcm sy111m, what 
do )'OU lhlnk are tl'le the moet lmport■nt things 
that can be Clone 10 lmprov• Lone Island traflic? 
(Rank -■ch stalemenl from -1• t0 •5• In order 
of lmpartanc■• with •r being mast imponant. 
·z• naia ln importance • .ond so on with -5• being 
lent ,mportant). 

•□ 
•□ 

Comple11, lha ue service read network • • • • • • ___ ,,., 
Add a fourth lane on Iha ue .............. ___ , .. , 
Add a f0ut111 lane on the ue for high 

occupancy vehic:Jes ..................... ___ 1!61 

Widen Nortnem State Parkway ••••••••••••• ---"" 
Extoncl the traffic inlarma1i0n system 

tanner eut •.•.•......•...•...•.•.•.•. ___ i!li7J 

&11nd tna traffic l/'lforma1i0n sy:nom to 
Southern Parkway , ••••••••••••••••••••• ___ , .. , 

Srnctvonb:e &raffle ffGhts on major east-west 
and nonh-soulh arterials •••••••••••••••• ___ 1S11 

Other {Specify): _____________ ,,., 

,□ 
zCI 
,□ 
•□ 
s(] 
,□ 
,□ 
,0 
,□ 

,.,, 
... , 
,□ 
,0 
,0 

"" 
71 

___ , .... ___ , ..... 
I 

AM FM 
( ;ra..11 121 

DRIVER 
~ 

"" ,□ 
zCI 
>Cl 
•□ 

""' 
•□ 
zCI 
,□ 

•□ 
,□ 

:8 
'° ,□ 

,□ 
,0 
,□ 

'''" 
_m ... --AM FM 

" 1-11 m 

J 
I 

J 
J 

I _.,..., ___ ,,. ... 
) 

AM FM 
( ,...,, 

"" ,□ 
,0 
,0 
•□ 
,□ 

•□ 

121 ~II 

"" 

,,., 
,□ 
zO .a 
•□ 
oO 
,0 

Ill 

___ 11•1 ___ , .. ., 
___ ,,s1 ___ ,.,, 

___ n'1 ___ 1.,, 
___ u,, ---'"' 
___ nil ___ 1411 

___ 11•1 ___ , .. , 

___ ... , ___ ,.,, 
___ .. ,, ___ 1-111 

Figure 10. Survey form (continued). 
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Accident Data 

Accident data were obtained from New York State DOT computer files. Since the availability 
of data in the accident record. systems lags considerably behind the time of actual occurrence, accident 
data were not available for the entire range of time periods for which operational data were collected. 
One of the imponant considerations in the analysis of accident data is the effect of extraneous factors 
on accident frequency and severity. A number of other factors could have affected accident frequency 
other than lNFORM. Examples of such factors include: education and enforcement of drunk driving 
laws, changes in seat belt use, differences in weather patterns from year to year (e.g., some years could 
have had more slippery roads than others), or even changes in crtteria by police departments for 
reporting accidents. To account for these possible non-INFORM effects, a control section was 
established on State Route 135 (Seaford-Oyster Bay Expressway). While some of Route 135 is 
located within the INFORM corridor, it is not under ramp metering control and would not likely have 
been significantly influenced by INFORM itself. 
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3. OVERALL CHANGES IN TRAFFIC PERFORMANCE 

Chapter 3 provides an exan1ination of overall changes in traffic perfonnance for the freeway 
and arterial systems. It presents comparisons of volume. speed, occupancy, and other congestion­
related measures for the a.m. and p.m. peak periods. It also provides infonnation on general accident 
trends related to INFORM. This discussion of overall results is followed in chapters 4 and 5 by 
specific results for, the variable message signing system and for ramp metering. 

Many interesting observations can be made from the summary data, and significant 
conclusions can be drawn from these trends. Freeway traffic volume data are discussed first, to 
provide an appropriate context for the presentation of speeds and other related data. Freeway accident 
data and arterial results are presented at the end of this chapter. 

TRAFFIC VOLUME 

Assessment of traffic volume is important for at least two reasons in the evaluation of a 
freeway traffic control system. First, it indicates whether any increases in throughput have been 
achieved because of the traffic control strategies. Second, it provides a fonn of experimental control 
on the evaluation of other factors, such as speeds and occupancies. If volume is relatively constant 
over the different evaluation periods, then a direct comparison of other MOE's (such as speeds) among 
the periods is possible. If volume significantly changes, this would need to be accounted for in the 
evaluation of these oilier MOE's. 

Figures 11 and 12 indicate the trends in average daily VMT for the a.m. peak period for the 
LIE and the NSP/GCP over each of the seven 2-week evaluation periods listed in chapter 2. These 
evaluation periods represented two-week "snapshots" of operations at specific points in time, as 
described at the beginning of chapter 2. The evaluation periods are arranged chronologically from left 
to right. In general, the amount of freeway travel stayed relatively constant over the seven periods. 
The primary exception was the fall 1988 data set, which may have been influenced by seasonal 
changes in travel, having been collected in late November and early December. Figures 13 and 14 
show the VMT data for the p.m. peak period, indicating similar trends to t!Je a.m. peak period. 

It was stated in chapter 2 tl1at t!Je most relevant comparisons were likely to be between March 
1990 metered and nonmetercd and between March 1990 metered and spring 1987. The March-to­
March comparison shows essentially the same amount of travel with perhaps a slightly higher level of 
travel in the metered case. 

The primary metering/nonmetering comparisons are for the LIE and NSP/GCP westbound in 
t!Je a.m. peak period and the LIE and NSP/GCP eastbound in the p.m. peak period. In all of these 
comparisons, vehicle miles of travel are slightly higher for tl1e March 1990 metered case than for the 
March 1990 nonmetered and spring 1987 cases. 

Tables 3 and 4 provide more detailed VMT summary data for the LIE, NSP/GCP and the 
North/South Expressways. The tables also express tile March-to-March and March 1990 to spring 
1987 comparisons in tenns of a ratio between the two primary metered and nonmetered cases. The 
letters above the columns indicate how the ratios were detennined. VMT for the March 1990 metered 
case is between l and 5 percent higher than the two nonmetered cases being compared, depending on 
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VMT (Millions) 
3~-------------------------------~ 
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Q .__ ____ ___.,,c_ ____ __.l _____ __._1 _____ _,_I _____ ..LI ____ __, 

SPG 87 FALL 88 FALL 89 3/90 NON-M 3/90 MET MAY 90 JUN 90 

I vehicle mile = 1.61 vehicle kilometer 

-uE EB ---•--- LIE WB 

Figure 11. Average dally vehicle miles of travel on the LIE, a.m. peak period (0600-0930). 
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SPG 87 FALL 88 FALL 89 3/90 NON-M 3/90 MET MAY 90 JUN 90 

1 vehicle mile = 1.61 vehicle kilometer 

-NSP EB --·•··· NSP WB 

Figure 12. Average dally vehicle miles of travel on the NSP/GCP, a.m. peak period (0600-0930). 
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I vehicle mile = 1.61 vehicle kilometer 
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Figure 13. Average daily vehicle miles of travel on the LIE, p.m. peak period (1530-1900). 
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Figure 14. Average daily vehicle miles of travel on the LIE, p,m. peak period (1530-1900). 



Table 3 . Average daily vehicle miles of travel, a.rn. peak (0600-0930). 

. . 
-: -.·-·. ::, 1987 1.988 1989. 1990MARCH 1990 1990 RATIOS 

SECTION· · NO/ . SPRING FALL FALL .N-METER METER APR/MAY JUNE 'i=/A EID: 
A B C D E F G 

LIE EB QUEENS 1 404,016 423,709 298,180 351,738 368,040 414,216 394,109 0.91 1.05 

LIE EB NASSAU WE 2 426,962 422,182 383,846 450,153 454,768 464,998 466,068 1.07 1.01 

LIE EB NASSAU EAS 3 337,580 319,113 288,491 322,377 324,310 335,453 330,408 0.96 1.01 

LIE EB SUFFOLK WE 4 302,469 306,261 289,699 327,904 315,981 338,329 344,872 1.04 0.96 

LIE EB SUFFOLK EA 5 269,775 283,196 242,110 272.983 276,896 289,753 278,560 1.03 1.01 

SUBTOTALLIEEB ... 1-5 1,740,802 · 1 ;754,461 1,502,326 1,725,155 1,739,995 1,842,749. 1,814,017 1.00. 1.01 

LIE WB SUFFOLK EA 6 499,234 528,133 368,036 505,133 507,911 505,610 483,861 1.02 1.01 

LIE WB SUFFOLK W 7 548,011 579,358 493,034 603,072 597,649 586,399 578,442 1.09 0.99 

LIE WB NASSAU EA 8 564,077 583,333 469,526 570,534 578,707 568,138 569,665 1.03 1.01 

LIE WB NASSAU WE 9 469,627 502,009 420,309 519,172 519,786 507,112 504,401 1.11 1.00 

LIEWB QUEENS ,o 460,791 485,114 373,935 441,723 456,950 465,134 458,258 0.99 1.03 

SUBTOTAL LIE WB .. s.:.,o 2,541;740 2,677,947 2;124,840 2,639,634 2,661,003 .2,632,393 2,594,627. :cos HW 
GCP EB QUEENS 11 550,999 555,652 483,108 579,864 581,328 588,683 510,271 1.06 1.00 

NSP EB NASSAU W 12 408,946 429,406 329,945 407,159 400,779 404,510 402,439 0.98 0.98 

NSP EB NASSAU EA 13 213,207 211.473 209,040 203,442 201,694 205,330 205,523 0.95 0.99 

NSP EB SUFFOLK 14 185,115 203,941 210,197 193,213 189,798 192,496 1.91,726 1.03 0.98 
. SUBTOTAL°r'·JSP EB 11--.14 1,358;267 1.400A72 1,232,290 1,383,678 • 1,373;599 1,391,019 1,309;959 1.01 0.99 

NSP WB SUFFOLK 15 541,340 512,4111 518,394 537,166 538,480 538,004 532,207 0.99 ,.co 
NSP WB NASSAU E 16 385.108 380,849 879,261 402,913 401,804 401,786 399,999 1.04 1.00 

NSP WB NASSAU W 17 592,669 578,642 528,406 628,097 623,127 823,010 614,851 1.05 0.99 

GCP WB QUEENS 18 739,290 661,595 620,876 702,758 727,382 732,225 684,907 0.98 1.04 

SUBTOTALNSPW 15;;18 2,258,407 2,133,505 2,046;937 2,270,934 2,290,793 2,295;025 2,231 ;964. :1.01 ···tof 
SUBTOTALLIEJNSP EB 3;099;069 3,154,933 2,734,616 3,108,833 3,113,594 3;233,768 3,123,976 1.00 do .. 

· SUBTOTALLIEJNSPWB 4;B00,1t7 4,811.452 4,171,777 4,91o;sea 4,951,796 4,927,418 4,826;591 · .1.03C ,1\01 

SUBTOTALLIE/NSP EB/W. 1;899,216 7,966,385 6,906,393 8,019,401 8,065,390. 8,161,186 7,950,567 1.02 :.1;01.., 

CLEARVIEW NB 19 59,477 99,887 123,636 138,286 153,497 160,941 126,729 2.58 1. 11 

CLEARVIEW SB 20 39,105 107,328 113,261 166,593 167,535 169,220 152,733 4.28 1.01 

CROSS ISLAND NB 21 76,598 118,283 110,038 145,146 149,909 143,507 133,023 1.96 1 .03 

CROSS ISLAND SB 22 54,336 74,637 68,071 62,833 61,966 66,991 62,420 1.14 0.99 

MEADOWBROOK NB 23 34,377 20,895 45,682 49,110 48,919 48,064 43,751 1.42 1.00 

MEADOWBROOK SB 24 20,885 33,679 45,265 47,502 49,155 49,374 45,809 2.35 1.03 

WANTAGH PKWY N 25 67,102 69,155 68,665 74,542 73,688 74,947 72,105 1. 10 0.99 

WANTAGH PKWY S 26 31,558 29,170 39,146 31,426 31,881 31,520 30,534 1.01 1.01 

SEAFORD-OYS NB 27 100,232 106,517 98,074 99,349 97,341 100,421 98,557 0.97 0.98 

SEAFORD-DYS SB 28 23,866 28,537 24,728 23,326 23,540 26,684 24,416 0.99 1.01 

SAGTIKOSNB 29 35,636 59,576 51,049 53,955 53,326 51,981 52,999 1.50 0.99 

SAGTIKOSSB 30 105,603 105,727 110,537 109,796 107,356 101,875 95,713 1.02 0.98 
SUBTOTAL OTHER:19"-30 . 648,775 ·. 853,391 898,152. 1,001,864 1,018,113 . .1,025,525 . 938,789 .1.sziJ,02 
TOTAL .. .. 8,547,991, 8,819,776. 7;804,545 19,021,265 9,083,503 9,186,711 8,889,356 1.os .,:ol" 

1 mi= 1.61 km 

1 vehicle mile = 1.61 vehicle kilometer 
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Table 4. Average daily vehicle miles of travel, p.m. peak (1530-1900). 

1987 1988 1989 l990MARCH APR/MAY JUNE RATIO 
. 

SECTION . SEC.NO ·SPRINO ·FALL FALL N·METER METER NON-INC NON-INC. EIA EID 

A B C D E F a 
LIE EB QUEENS 1 543,720 544.453 515,059 498,857 481,769 564,181 510.103 0.90 0.98 

LIE EB NASSAU WEST 2 595,m 594,525 606,6t9 6'1,ns 652,SSJ 632,502 587,525 1.10 1.0l 
LIE EB NASSAU EAST 3 480,920 464,774 479,278 495,892 501,694 489,213 468,743 1.04 LOI 

LIE EB SUFFOLK WEST 4 515,692 533,361 55&.825 564.310 572.105 575,lll 540,794 I.U I.OJ 

LIE EB SUFFOLK EAST s 396,461 429,764 418,624 425.266 425,80!> 420,810 391,370 1.07 l.CO 
SUBTOTAL UE'EB . . • 1-5 ''1.,53:1.,565 .. 2,566,877 2,578,475 2,626,103 2,641,330 '1.,681,828 · 2,498,635 'L04· , LOI 

LIE WB SUFFOLK EAST 6 379,057 397,463 398,703 397,686 408,438 388,001 404,293 1.08 1.03 

LIE WB SUFFOI.K WEST 7 402,357 419,029 439,'1.0I 427,946 43S,759 448,SIS 469,601 I.OS 1.02 

LIEWB NASSAU EAST 8 476,a2!i 497,722 500,029 501,665 508,992 515,839 539,035 1.07 1.01 

LIE WB NASSAU WEST 9 412,946 428,109 440,042 4S'1..220 451.982 470,012 460,806 1.09 1.00 
LIE WB QUEENS 10 4!7,189 457,889 432.397 419,432 412,952 447,163 · 422,782 0.99 0.98 

SUBTOTAI..1.lt;Wll . 6-10 2,088,374 2,200,212 2,210,372 2.198,949 2,213,123 2,269,530 2.296.517 1.06 1.01 
GCP EB QUEENS II 750,386 761,593 768,793 804,033 813,304 820,354 712,794 I.OB I.DI 

NSP EB NASSAU WEST 12 595,775 668,754 623,0M 657.364 671.892 641,S64 653,768 1.13 1.02 

NSP EB NASSAU EAST 13 342,256 362,089 3&4,726 371,584 383,862 385,483 376,035 1.1'.I. 1.03 
NSP EB SUFFOLK 14 532,717 540,009 552,032 542,330 553,549 566,107 560,572 1.04 1.02 
SUBTOTALNSPEB ·. ll-14 '2,221;134 .2,332,445 2,308,615 2.375;3i l 2.4T2.f111 ·2.413,S13 2,303,169 l,W 1.02 

NSP WB SUFFOI.K IS 295,903 286,792 305,084 301,979 Jos,m 339,1>13 328,175 1.03 I.DI 
NSP WB NASSAU EAST 16 293,608 278,295 210,972 283,707 285,980 300,145 306,253 0.97 I.DI 

NSP Wll NASSAU WSST 17 451,726 458,703 453,118 468,672 477,241 475,277 493,973 1.06 1.02 

GCP WB QUEENS I& 620.089 612.415 644,253 609,349 604,586 648,626 634,614 0.97 0.99 
SUBTOTALNSP WB .. IS-18 .. 1,661,326 1,636,205 1,633,427 1,663,707 1,673;584 1,763,091 1.763,025 1:01 . 1.01 

susToT ALLiEJl>lsP at 4,753,699 4,899,322 4,t87,090 S,001,414 5;063,937 5,095,341 ,4,&01,804. ·f;or LOI 

SUBroTALLl~SPVIB;. 3,749,700 ·3,836.417 3,S93,799 3,862;656 3,891,707 4,032,621 4,059;542 " 1,04 1.01 
. 

SUBTOTAL LIE/NSP EB/WB '· S;S03",399 · 8,735,739 8,780,889 S.S54.070 8,955,644· 9,127,962' 8;86tJ46· . 'LOS:' '>l.01 

CLEARVIEW NB 19 56,927 70,157 138,571 130,445 137,925 139,446 11a.J02 2.42. 1.06 

CLEARVIEW SB 20 62,058 74,631 130.810 133,922 134.041 120,868 132,861 2.16 I.CO 
CROSS ISLAND NB 21 76,337 107,232 118.347 119,614 llS,IIS 111,138 114,938 1.5S 0.99 
CROSS [SI.AND SB 22 94,936 n,143 98,217 112,3&9 107.154 113,422 98.897 1.13 0.95 
MEADOWBROOK NB 23 42,494 23,7JS 40,363 41.463 44,299 47,695 49,489 1.04 1.07 

MEADOWBROOK SB 24 49,715 25,270 35,267 34,349 JS,704 31,691 29,991 o.n 1.04 
WANTACH PKWY NB 25 51,733 44,071 48,469 47,455 47,489 50,981 S1,389 0.92 1.00 
WANTAOH PKWY SB 26 79,600 77.7l2 71.860 76,726 77 .707 75,4411 75,085 0.98 LOI 
SE/\FORD-OYS NB 27 73,260 72.413 73.32'7 62.904 63,128 66,129 66,401 0.86 1,00 
SEAFORD-OYS SB ZS 51,370 56,585 52,323 48.l5~ 48,104 52,439 53,885 0.94 1.00 
SAGTIKOSNB 29 64.312 86,146 78:l'l.3 74.415 79.829 78,502 79,090 i.24 l.07 

SAGTIKOS. SB 30 81,243 73.964 82.801 72,218 74,373 67,SSO 70,201 0.92 1.03 

SUB'IOT AL OTHER.-.- ·19-30 '184,0SS 1ll4,064 969,478 954,056 967,868 955,3119 · 940,52; · L23- l.Ol 
TOTAL . ,.287,454 9,519,803 9,750,367 9,818,126 9.~23.512 10,083,271 9,801,875: l.07 '. 1.01 

1 mi/h = 1.61 km/h 

1 vehicle mile ::: 1.61 vehicle kilometer 
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direction and time period. Titls makes the evaluation somewhat easier, as the differences are not large 
and no elaborate measures need to be taken to factor speeds and other data that have a relationship IO 
volume. If anything, the slightly higher volume levels in the March 1990 metered case suggest that 
any benefits of metering identified will be conservative. However.the differences reflected in VMT 
are not likely to produce a significant understatement of benefits either. Changes in volume 
throughput are discussed in chapter 5 on ramp metering. 

VEHICLE HOURS OF TRAVEL 

Figures 15 and 16 indicate average daily vehicle hours of travel for the LIE and NSP/GCP, 
respectively, for the a.m. peak period. Figures 17 and 18 present similar data for the p.m. peak period. 
In the two primary comparisons, VHT for the metered case is lower than for the unmetered cases. 
Note that the VHT for the May and June 1990 metered cases were both higher than either metered or 
unrnetered cases in March. This is largely attributable to \he impacts of significant construction 
activity during that period. Tables 5 and 6 provide more detailed backup data for the VHT statistic. 
showing the ratios between \he comparison cases in the right-hand column. · 

AVERAGE SPEEDS 

Average vehicle speeds can be computed as the ratio of VMT to VHT. This is one of the best 
measures of differences in system performance and one input into determining user benefits. A higher 
VMT and a lower VHT for \he March 1990 metered case produces noticeable differences in speeds for 
both comparisons, particularly the comparison of March 1990 metered to spring 1987. Figures 19 and 
20 present graphic summaries for the a.m. peak period. Figures 21 and 22 present summaries for the 
p.m. peak period. Tables 7 and 8 present the more detailed data. 

Speed for the peak directions increased by between 1.5 and 3.5 mi/h (2.4 and 5.6 km/h) for 
the comparison to March 1990 nonmetered for facility subtotals in tables 9 and 10. The differences 
are as high as 5 mi/h (8.1 km/h) for the comparison to spring 1987 for facility subtotals. For 
individual subsections, greater increases in speed are noted, but these are countered by decreases or 
lower increases in other sections. For example, LIE EB Queens and LIE EB Suffolk East have 
increases in speed in the March 1990 metered versus spring 1987 comparison of 5 to 8 mi/h (8.1 to 
12.9 km/h). At the same time, however, the LIE EB Nassau East decreased in speed 5 mi/h (8.1 
km/h). There are definite interactions between upstream and downstream sections on freeways, and it 
is suspected that this interaction may be present here and in other comparisons. It should be noted 
that the peak periods include some nonmetering time as well as approximately 2 hours of metering 
time. The differences in speed within the metering period are addressed in chapter 5. In general, 
however, the increases in speed are less than would have been expected under ramp metering. There 
are reasons for this, from which lessons can be drawn regarding the design and operation of INFORM 
and other corridor traffic control systems. 

STATISTICAL SIGNIFICANCE 

Table 9 presents a statistical analysis of the overall differences in VMT, VHT and average 
speeds for the LIE and NSP/GCP combined. There is no significant difference in a.m. VMT. There is 
a significant difference in p.m. VMT, indicating that any VHT and speed improvements are likely 
conservative. 
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Figure 15. Average daily vehicle hours of travel on the LIE, a.m. peak period (0600-0930). 
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Figure 16. Average daily vehicle hours of travel on the NSP/GCP, a.m. peak period (0600-0930). 
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Table S. Average vehicle hours of travel, a.m. peak (0600-0930). 

. .1987. 1988 1989 1990MAACH APA/MAY JUNE · RATIOS 
SECTION SEC;N( SPRING ... FALL FALL. N•METER METER NON-INC NON-INC E/A EID 

A B C D E F G 
LIE EB QUEENS 1 10,238 11,633 9,169 8,290 7,961 10,273 10,035 0.78 0.96 
LIE EB NASSAU WEST 2 7,610 7,247 6,524 6,603 6,658 7,054 7,464 0.87 ,.a, 
LIE EB NASSAU EAST 3 5,398 5,832 4,827 5,146 5,062 5,405 5,389 0.94 a.ss 
LIE EB SUFFOLK WEST 4 4,944 4,794 4,781 5,050 4,888 5,349 5,288 0.99 0.97 
LIE EB SUFFOLK EAST 5 4,628 4,627 4,734 4,595 4,528 4,947 4,911 0.98 0.99 

SUBTOTAL LIE EB 1-5 32,818 . · 34,133 30,035 29,684 · 29.097 33.028 33,087 0.89 0.98 
LIE WB SUFFOLK EAST 6 13,214 · 10,470 13,:118 12,220 11,535 12,209 11,623 0.87 0.94 
LIE WB SUFFOLK WEST 7 12,810 11,956 13,247 13,287 11,898 12,909 11,742 0.93 0.90 
LIEWB NASSAU EAST 8 13.461 10,911 12,600 12,352 10,819 11.750 11,616 0.80 0.88 
LIE WB NASSAU WEST 9 12,332 12,947 13,104 12,391 12,138 13,385 12,678 0.98 0.98 
LIEWB QUEENS 10 11,566 15,968 11,421 15,072 14,314 16,051 14,812 1.24 0.95 

SUBTOTAL. LIE WB . 6-.10 63,383 62,252 63,690 65,322 60,704 . 66,304 62,471 0.96 0.93 
GCP EB QUEENS ,, 12,669 11,672 .12,694 12,957 12,462 12,755 11,754 0.98 0.96 
NSP EB NASSAU WEST 12 7,324 7,602 6,414 6,969 6,770 7,027 7,135 0.92 0,97 
NSP EB NASSAU EAST 13 3,732 3,241 3,956 3,490 3,423 3,539 3,529 0.92 0.98 
NSP EB SUFFOLK 14 3,244 3,472 3,514 3,072 3,023 3,066 3,077 0.93 0.98 

, . SUBTOTAL NSP EB• 11014. . 26,969. 25,988 · 26,578 26,488 25,678 26,387 · 25,495 0.95 0.97· 
NSP WB SUFFOLK 15 12,464 10,110 13,578 11,925 11,347 12,244 11,190 0.91 0.95 
NSPWB NASSAU EAST 16 9,132 7,786 9,358 9,664 8,865 9,198 9,038 0,97 0.92 
NSP WB NASSAU WEST 17 13,750 12,179 13,660 12,117 ,,,a11 12,702 12,405 0.86 0.97 
GCP WB QUEENS 18 19,496 16,861 16,693 16,792 17,313 18,685 16,769 O.B9 1.03 
SUBTOTALNSPWB · 15-18 54,842 46,936 53,289 50,498, 49,336 52,829 A9,402 0.90 0,98 .. 
SUBTC>TAL LJEll'lSP EB 59,787 60,121 56,613 56,172· · 54,775 59,415 58,582 0.92 0.98 
SUBTOTAL llE/NSP we:: .. 111b2S 109;188 116,979 115;820 110,040 ·.119,133 111,873 0,83 0,95 
SUBTOTAL LIE/NSF' EBIWB 178,012 169,309 173,592 171,992 164,815 178,548 170,455 0.93 0,96 

CLEARVIEW NB 19 1,339 2,124 3,005 2,64& 2,8&3 3,240 2,741 2.15 1.09 
CLEARVIEW SB 20 730 1,929 2,121 2,587 2,463 2,759 3,110 3.37 0.95 
CROSS ISLAND NB 21 1,831 2,124 2,130 2,569 2,523 2,948 2.957 1.38 0.98 
CROSS ISLAND SB 22 1.162 1.409 1.414 1,147 1,055 1,286 1,203 0.91 0:92 
MEADOWBROOK NB 23 652 309 1,146 1,147 1,255 1,378 1,009 1.92 1.09 
MEADOWBROOK SB 24 394 594 1,077 1,064 1,205 1,290 1,031 3.06 1.13 
WANTAGH Pl'MN NB 25 1,769 1.403 1,636 1,609 1,607 1,608 1,569 0,91 1.00 
WANTAGH Pl'MN SB 26 602 441 719 489 490 511 521 o.e, 1.00 
SEAFORD-CVS NB 27 2,067 1,636 2,048 1,754 1,734 1,714 1,588 0,84 0,99 
SEAFORD-OYS SB 28 343 531 384 337 344 390 355 1.00 1.02 
SAGTIKOSNB 29 664 1,128 921 896 885 657 875 1.33 0.99 
SAGTIKOSSB 30 1,967 1,860 2,111 1,848 1,789 1,752 1,669 0.91 0.97 
SUBTOTAL OTHER 19030 13,520 · 15,488 ,e.112· 18,095 18,233 19,733 18,628 1.35 .1.1).1 
TOTAL . .. .• :191;532 .184,797 192,304 190,087 183,048 198,281 189,083 0.96 0,96 
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Table 6. Average vehicle hours of travel, p.m. peak (1530-1900). 

1987 1968 1999 1990 MARCH· .. APA/MAY. JUNE RATIOS 

SEC:NO. SPRING FALL · FALL N-METfR M=TER- NON-INC NON-IN SA EID 
A B C D E F G 

UEEBOUEENS 1 19.910 17.B06 19.021 15.264 15,001 18,559 21.484 0.75 0.98 

LIE EB NASSAU WEST 2 13,491 15,427 14,946 13,814 13,978 15,314 16,576 1,04 1.01 

LIE EB NASSAU EAST 3 8,653 11,137 10,171 9.742 10,041 10,BSG 10,013 1.16 1.03 

LI.E'. EB SUFFOLK WEST 4 12,435 11.saa 10,263 13,021 12,095 11.SGS 12,7ZS D.97 0.93 

LIE EB SUFFOLK EAST 5 14,659 14,190 11,398 11,555 11,944 12.W4 11,734 0.81 ,.03 
SUBTOTAL UE EB 1•5 69,149 70,148 6,,799 63,406 63,059 68,728 72,535 · 0;91 0,99 

LIE WB SUFFOLK EAST 6 7,766 6,660 6,721 6,349 6,565 6,321 6,946 0.85 1.03 
LIEWB SUFFOLK WEST 7 7,373 6,607 6,978 6,673 6,828 7,231 7,357 0.93 1.02 

LIE WB NASSAU EAST 8 10,426 9,165 8,303 7,856 7,856 8,072 B,998 0.75 1.00 

LIE WB NASSAU WEST 9 11,459 10.944 10,415 8,911 9,517 9,923 12,152 0.83 l,07 
LIEWB OUEENS 10 9,764 12,630 11,755 10,BBl 10,873 12,865 12,617 1, ,, 1.00 

SUBTOTAL LIEWB 6-10 46,768 46,006 44,172 40.670 41;639 44,412 48.070 0.89 1.02 

GCP EB QUEENS 11 23.130 22,317 :13,386 22,513 24,600 21,418 20,870 1,06 1.09 

NSP EB NASSAU WEST 12 14,335 14,707 15,011 14,9!>4 15,838 14,941 15,975 1.10 1.06 

NSP EB NASSAU EAST 13 7,459 7,616 8,208 B,332 8,660 8,745 8,061 1.16 1.04 

NSP EB SUFFOLK 14 11.496 10,790 10.830 11.357 10,457 10,996 ,o,649 0.91 0,92 

SUBTOTAL NSP EB 11--14 56.420 55,430 57,445 57,156 ·59,555 56,100 55,555 1.08 1.04 

NSPWB SUFFOLK 15 5,409 4,873 S,158 5,105 5,15B 5,707 5,562 0,95 1.01 

NSP we NASSAU EAST 16 5,S48 5,257 5,117 4,886 4,919 5,184 5,525 0.83 1.01 

NSP WB NASSAU WEST 17 11,216 9,602 8,778 8,584 B,602 B,563 11,150 0,77 1.00 

GCPWB QUEENS 18 13,659 13,323 14,194 12.352 12.064 12,672 15,250 0,88 0.98 
SUBTOTALNSPWB· 1~·18 36.232 33;055· .33.247 30,927 30,743 32,146 _37,488 0,85 0,99 

SUBTOTAL LIE/NSP EB 125,569· 125,578 123,2'\4 120,562 122,614 124,828 128,090 0.98 1.02 

.SUBTOTAL UE/NSPWB . ·.83.020 79,061 77,419 71,597 72,382 ?6.SSS ·ss~ss .0.B7 ·1.01 

SUBTOTAL UE/NSP EBNIB .. .·208.589 204,639 200,663 ·192,159 194,996· 201,386 213.648. 0.93 1.01 

CLEARVIEW NB 19 1,314 1,455 3,018 2,29B 2,395 2,399 2,519 1.52 1.04 

CLEARVIEW SB 20 1,200 1,182 2,092 1,913 1,945 1.eza 2.490 1.62 \.02 
CROSS ISLAND NB 21 1,701 1,B81 2.163 1,859 1,897 1,943 2,237 ,.,2 1,02 

CROSS ISLAND SB 22 2,320 1,333 2,669 2,572 2,548 2,804 9,147 ,.,o D.59 

MEADOWBROOK NB 23 8B4 '347 737 7G8 836 1,041 1.160 0.95 1.09 

MEADOWBROOK SB 24 982 394 648 619 5!>1 620 f,17 0,66 1.05 

WANTAGH PKWY NB 25 1,117 776 790 773 764 831 869 0.68 0.99 
WANTAGH PKWY SB 26 1,944 1,446 1,337 1,299 1,3"~ 1,.s53 1,4!1 0.69 1.03 

SEAFORD-CVS NB 27 1,307 1,043 1,.,94,, 942 992 9B9 986 0.71 0.99 

SEAFORD-CVS SB · 28 762 1,084 803 n~ 725 796 825 0,95 1.01 

SAGTIKOSNB 29 1,199 1,614 1,388 1,255 1,365 l,315 1.:140 1,14 1.09 

SAGTIKOSSB 00 1,553 1,348 1.475 1,256 1,277 1,214 1,273 0.82 1.02 

SUBTOTAL OTHER 19-30 16,28.1 13,903 18,312 16,274 · 16,675 p;133 ·.1~,913 1.02 1.02 

TOTAL -224,872 218,542 218,975 2D8,433 211,671 . 218,519 232,561 0.94 1.02 
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Figure 19. Average speed on the LIE, a,m. peak period (0600-0930). 
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Figure 20. Average speed on the NSP/GCP, a.m. peak period (0600-0930). 
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Figure 21. Average speed on the LIE, p.m. peak period (1530-1900). 
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Figure 22, Average speed on the NSP/GCP, p.m. peak period (1530-1900). 



Table 7. Average vehicle speeds, a.m. peak (0600-0930). 

J987 1988 1989 1990MARCH 1990 1990 RATIOS 

SECTION SEC.NO SPRING FALL FALL N-METER METER APRIMAY JUNE EJA EID 

A B C D E F G 

LIE EB QUEENS I 39.5 36.4 32.5 42.4 46.2 40.3 39.3 1.17 1.09 

LIE EB NASSAU WEST 2 56.1 SB.3 58.8 68.2 68.3 65.9 62.4 1.22 1.00 

LIE EB NASSAU EAST 3 62.S 54.7 S9.8 62.6 64.1 62.1 61.3 1.03 1.02 

LIE EB SUFFOLK WEST 4 61.2 63.9 60.6 64.9 64.6 63.3 65.2 1.06 1.00 

LIE EB SUFFOLK EAST 5 58.3 61.2 51.1 59.4 61.1 58.6 56.7 I.OS 1.03 

.·SUBTOTAL LIE EB . I-5 53.0 51.4 50.0 SS.I S9.8 55.8 54.8 1.13 1.03 

LIE WB SUFFOLK EAST 6 37.8 50.4 27.6 41.3 44.0 41.4 41.6 1.16 1.07 

LIE WB SUFFOLK WEST 7 42.8 48.S 37.2 45.4 S0.2 45.4 49.3 1.17 I.II 

LIE WB NASSAU EAST 8 41.9 53.5 37.3 46.2 53.5 48.4 49.0 1.28 1.16 

LIE WB NASSAU WEST 9 38.1 38.S 32.1 41.9 42.8 37.9 39.S 1.12 1.02 

LIE WB QUEENS 10 39.8 30.4 32.7 29.3 31.9 29.0 30.9 0.80 1.09 

SUBTOTAL LIE WB 6-10. 40.J 43.0 33.4 40.4 43.8 39.7 41.5 1.09 I.OS 

GCP EB QUEENS II 43.5 47.6 38.J 44.S 46.6 46.1 43.4 1.07 1.0-I 

NSP EB NASSAU WEST 12 55.8 S6.S S1.4 S8.4 S9.2 S7.6 56.4 1.06 1.01 

NSP EB NASSAU EAST 13 57.1 65.2 52.S 53.3 58.9 58.0 58.2 1.03 1.01 

NSP EB SUFFOLK 14 57.1 58.7 59.8 62.9 62.S 62.8 62.3 l.10 1.00 

SUBTOTAL NSP EB' 11-14 50.4 53.9 46.4 52.2 53.5 52.7 51.4 1.06 1.02 

NSP WB SUFFOLK JS 43.4 50.7 38.2 45.0 47.5 43.9 47.6 1.09 1.06 

NSP WB NASSAU EAST 16 42.2 48.9 40.5 41.7 45.3 43.7 44.3 1.07 1.09 

NSP WB NASSAU WEST 17 43.1 47.5 38.7 51.8 52.S 49.0 49.6 1.23 1.02 

GCP WB QUEENS 18 37.9 39.2 37.2 41.8 42.0 39.2 40.8 1.11 1.00 

SUBT_OTAL NSP WB JS-18 41.2 45.S 38.4 45.0 46.4 43.4 45.2 1.13 1.03 

SUBTOTAL LIE/NSP EB .. 51.8 52;5 48.3 55.3 56.8 54.4 53.3 I.JO 1.03 

SUBTOTAL LlE/NSP WB 
. 

. 40;6 44;1 35.7 42.4 45.0 41.4 43.l I.II 1.06 . 

SUBTOTAL LIE/NSP EB/WI! 
.. · . 44.4. '47.0 39.S 46.6 48.9 45.7 46.6 I.JO J.05 

CLEARVIEW NB 19 44.4 47.0 41.1 52.2 53.2 49.7 46.2 1.20 1.02 

CLEARVIEW SB 20 53.5 55.6 53.4 64.4 68.0 61.3 49.1 1.27 1.06 

CROSS ISLAND NB 21 41.8 55.1 51.7 56.5 59.4 48.7 4S.O 1.42 I.OS 

CROSS ISLAND SB 22 46.7 53.0 48.1 54.8 58.7 52.1 51.9 l.26 1.07 

MEADOWBROOK NB 23 52.6 67.4 39.9 42.8 39.0 34.9 43.3 0.74 0.91 

MEADOWBROOK SB 24 52.9 56.7 42;0 44.6 40.8 38.3 44.4 0.77 0.91 

WANTAGH PKWY NB 25 37.9 49.3 41.9 46.3 4S.8 46.6 45.9 l.21 0.99 

WANTAGH PKWY SB 26 52.4 66.1 54.4 64.1 65.0 61.7 58.6 1.24 1.01 

SEAFORD-OYS NB 27 48.S 65.l 47.9 56.6 56.I 58.6 62.0 1.16 0.99 

SEAFORD-OYS SB 28 69.5 53.6 &:.2 69.2 68.4 68.2 68.7 0.98 0.99 

SAGTIKOS NB 29 S3.6 52.8 55.4 60.2 60.2 60.6 60.5 1.12 1.00 

SAGTIKOS SB 30 53.7 56.8 52.4 59.4 60.0 58. l 57.3 l.12 1.01 

·SUBTOTAL OTHER 19-30 48.0 55.1 48.0 . S5.4 ,55.8 52.0 50.4 1.16 1.01 

TOTAL . 44.6 47.7 40.6 47.5 49.6 46.3 47.0 I.II 1.04 

1 mi/h = 1.61 km/h 
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Table 8. Average vehicle speeds, p.m. peak (1530-1900). 

' . 
·. ' 1987 . 1968 1989 1990MARCH 1990 1990' . RATIOS 

SECTION . NO. SPRING FALL FALL -'METER METER PR/MAY JUNE EJA EID 

A B C D E F G 

LIE EB QUEENS I 27.3 30.6 27.1 32.7 32.6 30.<! 23.7 I. 19 1.00 

LIE EB NASSAU WEST 2 44.2 38.S 40.6 46.S 46.7 41.3 35.5 1.06 1.00 

LIE EB NASSAU EAST 3 55.6 41.7 47.1 50.9 50.0 45.1 46.8 0.90 0.98 

LIE EB SUFFOLK WEST 4 41.5 46.0 54.4 43.3 47.3 48.1 42.5 1.14 1.09 

LIE EB SUFFOLK EAST 5 27.0 30.3 36.7 36.8 35.6 35.0 33.4 1.32 0.97 

' SUBTOTAL I.IE.EB .... 1-'5· ic': ·36.6 :· 36.6 . 39:2 ,. ·41.4 .·· 41.9 39.0 · 34.4 L!4 LOI 
LIE WB SUFFOLK EAST 6 48.8 59.7 59.3 62.6 62.2 61.4 58.2 1.27 0.99 

LIE WB SUFFOLK WEST 7 54.6 63.4 62.9 64.1 63.E 62.0 63.ll 1.17 1.00 

LIE WB NASSAU EAST 8 45.7 54.3 60.2 63.9 .64.B 63.9 59.9 1.42 1.01 

LIE WB NASSAU WEST 9 36.0 39.1 42.2 50.7 47.5 4J.4 37.9 1.32 0.94 

LIE WB QUEENS 10 42.7 36.3 36.8 33.5 38.0 34.8 33.5 0.69 0.99 
. :suBTOTAL:LIE:WB 6-10 44.6 · 47.8 50.0 54;1 53) .. 51.1 47.8 · 1.20. 0.99 

GCP EB QUEENS 11 32.4 34.1 32.9 35.7 33.1 38.3 34.2 1.02 0.93 

NSP EB NASSAU WEST 12 41.6 45.5 41.5 44.0 42.4 42.9 40.9 1.02 0.96 

NSP EB NASSAU EAST 13 45.9 47.5 44.4 44.6 44.3 44.1 46.6 0.97 0.99 

NSP EB SUFFOLK 14 46.3 50.0 51.0 47.8 52.9 51.5 52.6 I. 14 I.II 

. SUBTOTAL NSP EB .n;,14 . 39.4 . 42.1 40.2 41.6 40.7 •43.0 41.S 1.03 0.98 

NSP WB SUFFOLK 15 54.7 58.8 59.1 59.1 59.3 59.4 59.0 I.OS 1.00 

NSP WB NASSAU EAST 16 49.4 52.9 54.9 58.1 58.1 57.9 55.4 I.IS 1.00 

NSP WB NASSAU WEST 17 40.3 47.8 51.6 54.6 55.5 55,4 44.3 1.38 1.02 

GCP WB QUEENS 18 45.4 46.0 45.4 49.3 SO.I 51.2 41.6 1.10 1.02 

SUBTOTAl.'..NSP WB , ·· J5:cl3 45;9 49.5 50.6 53.8 54.4 54:s 47.0 ·1..19- 1:01 

·suBToT1.LuE1Nsr Ee 37.9 39.0 39.7 41.5 41.3 40.8 37.5 , 1.09 1.00 

SUBTOTAL.UE/NSP,WB . ,: ' ;45:2 48.5' 50;3 53.9. · 53.8 . 52.7 · 47.4 1.19 LOO 
smrrciTALLiE/NSP EBiWB 4o.s:· 42.7 .. 43.8 46;! · '45.9 

.. 
. 45;3 41.5 · 1.13 1.00' 

CLEARVIEW NB 19 43.3 48.2 45.9 56.7 57.6 58.1 46.9 1.33 1.02 
CLEARVIEW SB 20 51.7 63.1 62.5 70.0 68.9 66.1 53. I 1.33 0.98 

CROSS ISLAND NB 21 44.9 57,0 54.7 64.3 62.2 57.2 51.4 1.39 0.97 

CROSS ISLAND SB 22 40.9 54.1 36.8 43.7 42.0 40.4 31.4 1.03 0.96 

MEADOWBROOK NB 23 48.1 68.2 54.7 54.0 52.9 45.8 42.6 1.10 0.98 

MEADOWBROOK SB 24 50.7 64.1 55.9 55.4 54.8 51.1 51.9 I.OS 0.99 

W.'\NT AGH PKWY NB 25 46.3 56.8 61.3 61.4 62.1 61.3 59.l 1.34 1.01 

WANTAGH PKWY SB 26 40.9 53.7 53.7 59.1 58.0 55.7 50.7 l.42 0.98 

SEAFORD-OYS NB 27 56.0 69.4 61.S 66.8 67.7 66.8 67.3 1.21 1.01 

SEAFORD-DYS SB 28 67.4 52.2 65.1 66.8 66.3 65.8 65.3 0.98 0.99 

SAGTJKOS NB 29 53.6 53.4 56.3 59.3 58.5 59.7 S9.0 1.09 0.99 

SAGTIKOS SB 30 52.3 54.9 · 56.1 57.5 58.2 55.6 S5.1 I.II 1.01 

SUBTOTAL ciTHEll 19-'30 48.2 56;4 52.9 58.6 · 58.0 -55;8 .. 49.7 ,1.20 0.99 

TOTAi.. 
.. 

41.3 . 43;5 44.5 .47.l 46.9 46 . .1 42.1 1.14 1.00 

1 mi/h = 1.61 km/h 

67 



Table 9. Summary of significance tests of combined LIE and NSP/GCP measures. 

VALUE 
MARCH 

1990 19&7 

METERED. t,!ON.:.MET 

AM VMT 8065390 7899216 
AM VMT 8065390 8019401 0.58 NS 
PM VMT 8955644 8503399 3.65 95% 

PM VMT 8955644 8864070 2.55 95% 
AM VHT 164815 178012 2.99 95% 
AM VHT 164815 171992 4.48 95% 

°' PM VHT 194966 208589 1.91 90% 00 

PM VHT 194966 192159 1.19 NS 

AM SPEED 48.9 44.4 4.12 95% 

AM SPEED 48.9 46.6 4.15 95% 

PM SPEED 45.9 40.8 3.89 95% 
PM SPEED 45.9 46.1 0 NS 

KEY 

NS = Not Significant 

90% = Significant at 90% Confidence (Critical I-value= 1.74) 

95% = Significant at 9S% Confidence (Critical I-value= 2.11) 

I mi= 1.61 km 

1 vehicle mile = 1.61 vehicle kilometer 



The a.m. VHT is signifJCanl.ly different between the March metered condition and the March 
nonmetered and spring 1987 condition. The p.m. VHT is significantly lower for the March metered 
condition compared with the spring 1987 condition. The p.m. VHT is actually lower for the March 
nonmetered condition than for the March metered condition, but the difference is not significant 
Average speeds are significantly different for all but the p.m. comparison between the March metered 
and March nonmetered conditions. 

OVERVIEW OF SYSTEM HARDWARE PERFORMANCE 

One of the evaluation parameters involves the extent to which lhe system is operational over 
time. Systematic records of failures of various components were first kept in fall 1988. Figures 23 
through 27 indicate the number of daily failures of the various components. For the most part, the 
numbers represent how many signs, detectors, etc., were inoperable on the average day during that 
month. It is interesting to note that the number of failures tends to increase during the summer. This 
is partly attributed to increased summer construction activity, which results in more frequent 
interruptions of communications. 

It is also noteworthy that except for signs, significant progress has been made in keeping the 
system in working order. Particularly critical are the detector failures, which dropped significantly in 
August I 989. This was largely the result of a concerted effort by tile operations contracror and 
maintenance contractor. This highlights tl1c importance of system maintenance in running a functional 
traffic control system. The number of daily failures includes those pieces of hardware that were 
nonfunctional for extended periods of time due to waiting for parts or maintenance attention. There 
are still a number of signs in need of restoration to full service. The next chapter provides an 
evaluation of the effectiveness of the variable message signing subsystem. 

ARTERIAL SYSTEM PERFORMANCE 

Arterial and Ramp Volume 

Sparse detectorization on the LIE service road made the detennination of volume differences 
difficult. However, comprehensive data from the ramps provide a sense of volume changes on the 
arterials, and other limited information from machine counts on the LIE service road are available. 
Tables IO and 11 provide an example of the a.m. peak period volume (nonincident conditions. 
expressed in vehicles per hour over the peak period) for the 3 primary comparison periods for the on­
ramps from the arterials feeding the LIE and NSP/GCP. The western half of the LIE on-ramps 
represent ramps from the service roads. Tables 10 and 11 also present ratios of the March 1990 
metered condition to the spring 1987 and March 1990 nonmetered condition. These ratios are 
represented by the letters designating the columns. 

Table 10 indicates that the March 1990 on-ramp volume is slightly higher than the 
corresponding I 987 on-ramp volume for the a.m. peak period on the LIE. TI1e section in Queens 
sustained the largest increase in volume, while there was little change for Nassuau and Suffolk County 
ramp volumes. There was a slight (I-percent) decrease in total on-ramp volume for lhe March 1990 
metered case compared to the March 1990 norunetered case. However, the entire increase -came from 
the section in Queens. On-ramp volume in Nassau and Suffolk Counties actually decreased for the 
March I 990 metered case. and the volume for metered ramps decreased at a slightly higher rate than 
for the overall volume. 

69 



300 

250 

200 

150 

100 

50 

AVG. NO. DAILY DETECTOR FAILURES 
(FREEWAY) 

AVG. NO. DAILY FAILURES 

N-88 D J-89 F M A M J J · A S O N D J-90 F M A M J J 

MONTHS 

Figure 23. Average number of daily detector failures (freeway). 
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Figure 24. Average number of daily RCU failures. 
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Figure 2S. Average number of daily CB radio failures. 



--.J w 

100 

80 

60 

40 

AVG. NO. DAILY DETECTOR FAILURES 
(UTCS) 

AVG. NO. DAILY FAILURES 

N-88 D J-89 F M A M J J A S O N D J-90 F M A M J J 

MONTHS 

Figure 26. Average number of daily detector failures (UTCS). 
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Table 10. Changes in Lm westbound on-ramp volumes (a.m. peak period). 

SUFFOLK 
126 V etcrans Hwy. 
130 Rt. 111 

m Vanderbilt 
142 Cammack 

147 D .. r Park Ave. 

151 llagalcllo 

ISS Rt. 110 North 

No 
Yes 
Yes 
Yes 
No 

1207 

47S 

386 

671 

894 

1161 

482 

393 

70S 

864 
Yea 582 565 

No 143 23S 

1S7 Rt. 110 South No 49S 533 

160 Round Swamp 
164 Sunnyside 

165 N. State Pkwy. 

166 Manctto Hill 

169 Sea OB Exp N 
171 Sea OB Exp S 
1?8 Rt. 106/107 N 
183 Jericho Tpk. 
192 Glen Cove 

194 Glen Cove 

195 N. State Pkwy. 

198 Willis 

201 Searingtown 

203 Shelter Rock 
206 New Hyde Park 

209 Comm11nity 

211 Lakeville 

QUEENS 
214 L.Ncck 

217 Cross Island 

221 Springfield 

224 Clearview N 

225 Clearview S 

226 Fr. Lewis 
229 Utopia 

232 

235 

238 

y.,. 
y.,. 

No 
No 
No 
No 
No 
Yes 
No 
y.,, 

No 
No 
Yes 
Yes 
Yes 

Yes 
Yes 

Yes 

No 
No 

No 
No 
No 
Yes 

No 

Yes 

No 

195 181 

86 101 
905 933 

336 35S 
1080 1129 
762 355 
467 545 
46S 448 

62 64 

507 580 

932 845 

191 282 

241 257 

178 193 

300 303 

234 300 
20S 218 

r . 2.irr . 25sL 
• •. ( 7.l4fx ··•' •·. '\jQSf 

393 484 

1120 1275 

441 452 

548 635 

279 312 

330 369 

415 455 

384 492 

179 266 

299 53 

,75 

1120 o.g2s 0.965 

463 0.975 0.961 

402 1.041 1.023 

689 1.027 0.977 

862 0.964 0.998 

562 0.966 0.995 

241 1.685 1.026 
548 1.107 1.028 

iai16?:< ·w,001 · ·•0986 

·•::•.·Asst·: ••.:·•·•i:w.i i:i'i:;/ji)9~0• 
160 0.821 0.884 
106 1.233 1.050 
90S 1.(.00 0.970 

328 0.976 0.924 

1103 1.021 0.977 

354 0.46!• 0.997 

5:l4 1.143 0.980 

397 0.854 0.886 

65 1.048 1.016 

475 0.937 0.819 
862 0.925 1.020 

2.56 1.340 0.908 

245 1.017 0.953 

196 I.IOI 1.016 

303 1.010 1.000 

309 1.321 1.030 

1.132 1.064 

1:qos;. · ,.:0;939•. 

··•\(!.~56/i foi~63 

487 1.239 1.006 

1305 1.165 1.024 
407 0.923 0.900 

637 1.162 1.003 

321 I.ISi 1.029 

380 1.152 1.030 

530 1.277 1.165 
479 1.247 0.974 

274 1.531 1.030 

69 0.231 1.302 



Table 11. Changes in NSP/GCP westbound on-ramp volumes (a,m. peak period}. 

361 Vctsrans Hwy. No 101 90 91 0,901 1.011 

368 Saglikos N No 541 641 611 1.129 0.953 

370 SagtiJcoa S. No 431 490 499 I.IS& 1.018 

372 Commack: No 324 295 287 0.886 o.m 
378 Doer Part NB No 85 !12 82 0.965 0.891 

380 Deer Part SB No 562 609 609 1.084 1.000 

38S WolfHl!I No 452 420 410 0.907 0.976 

390 Rt, IJ0NB No 103 127 115 1.117 0.906 

3!12 Rt IIOSB Ye, 430 425 421 0.979 0.991 

395 :Round Swam No 195 0.830 

sim!"~•.~.•~~i.·••·' ::,430 · ·0,991 
siibioiii\> . • .... 3224. O.P'IO 

NASSAU 
399 Sunnyside No 215 261 224 I.Oil 0.8S8 

402 Manctto Hill No 137 159 159 1.161 1.000 

403 S..0B:Exp No fj/0 674 668 0,997 0,991 

405 SOBa~N No 145 137 144 0.993 1.051 

407 S0Ba1 SB Ye, 65 62 65 1.000 1.048 

410 LIE No 4'.25 406 406 0.955 1,000 

412 Rl.106NB No 153 137 136 0.889 0.993 

414 Rt. 10658 No 95 106 101 1.063 0.953 

418 Brush Hollow No 124 t II 104 0.&19 0.937 

420 Wanlagh No 13'12 1446 1459 1.087 1.009 

422 Poat Ave. NB No 44 39 38 0.864 0.974 

424 PostA\'c. SB No 154 129 129 0.838 1.000 

437 Roslyn Rd Ye, 535' 565 553 1,034 0.979 

439 Willia Yo, 442 458 452 1.023 0.987 

442 Shelter R~t Ye1 569 519 567 0.996 0,979 

446 New Hyde Parle Ye, 375 384 373 0.995 U,971 

448 LalccvillcNB No 272 234 233 0.857 0.996 

SublOlal rm,1eiedL. · ·0.981 

s.\bi6tiaii : ''.':·· o:ils1 
QUEB,'S 

450 Lakeville SB Yo, 105 122 122 1,162 l.000 

453 LN~k Yes 467 486 468 1.002 0.963 

4SS Croll Is. N No 1374 1571 1541 1.122 0.981 

4S6 Cross Is. S No 442 4IO 381 0.862 0.929 

457 UnionTpk. Yes 203 13 14 0,069 J.077 

4S9 Clearview No 929 l020 996 1.072 0,916 

461 Fr. Lewis NB No 370 362 372 1.005 1.021 

463 P:r. Lewis SB Yos 127 168 162 1.276 0.964 

465 1&8 No 435 439 430 0,989 0.979 
461 Utopia No 210 209 216 1.029 1.033 

471 Uni.onTpk. No 550 500 514 0.935 1-018. 

472 VW & Intetbaro No 3335 2725 271S 0.&15 0.997 

475 Ie.wel.Avc.. No 212 2ll 210 0,991 0,995 

476 VanWyc.k No 215 244 243 1.130 0.996 

477 FIUlh Park No 8 12 

Lll!E&W No 1474 
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It was indicated earlier in the repon that INFORM may have had both long-tenn effects in 
altering overall travel patterns as well as shon-term effects. The compadson between March 1990 
metering and spring 1987 would represent the long-term shifts. The long-tenn shifts could have been 
induced by both the metering system and by the VMS system, wherein motorists may have found new 
travel routes in response to the information provided by INFORM or due to the metering of traffic. 
One way of interpreting the changes in table 10 is to conclude that the limitations in on-ramp volume 
on upstream sections (i.e., Nassau and Suffolk) allowed for increases in on-ramp volume on . 
downstream sections (i.e., Queens). Another contributing factor seems to be a shift in volume between 
the LIE and the NSP/GCP, particularly in Queens. In Queens, the on-ramp volume on the GCP 
dropped significantly, while the on-ramp volume on the LIE increased significantly. This could have 
been a long-term response to either the metering or to the improved information generally available. 
However, the change could also have come from other factors influencing travel patterns in the 
corridor. For example, a major portion of the decrease on the NSP/GCP was a result of a significant 
decrease in volume from the Van Wyck Expressway. This decrease could have been caused by a 
number of other nonlNFORM factors. 

While the information available on actual arterial volume is scant, the overall trend seems to 
be one of a slight increase. One of the machine counts indicated up to a 15-percent increase in 
volume on the LIE service road in Queens between spring 1987 and spring 1990. However, as will 
be indicated in chapter 4, an incident significantly modifies ramp and arterial volume distributions. 

Some diversion of shorter trips to the parallel arterials is typically expected as a byproduct of 
ramp metering. Some of these short trips would likely not have accessed the freeway at all. If a 
significant amount of this metering-induced diversion had occurred on INFORM, then the March 1990 
metered on-ramp volumes would be generally lower than the March 1990 nonmetered volumes and 
would possibly be lower than the spring 1987 on-ramp volumes. In addition, one might expect the 
volumes for nonmetered ramps to increase in volume during periods of metering. Examination of this 
pattern does not suggest that substanti.al amounts of meter-in~uced diversion actually took place. 

Nevertheless, the percept:on surveys (see chapter 6) indicated that some drivers do, in fact, 
divert to avoid ramp meters. T'ne degree to which these volume shifts take place on INFORM is 
imperceptible for the metering strategies employed during the course of this evaluation. A more 
restrictive metering strategy may have resulted in clearly recognizable changes in volume patterns. 

Arterial Speed 

Average speeds are available from 1987 and 1990 travel time runs on the LIE service roads, 
which comprise the most significant arterial diversion route in the corridor. Average speed on the LIE 
seivice roads decreased by I mi/h (1.6 km/h) in the a.m. peak period westbound and increased by 3 
mi/h (4.8 km/h) in the p.m. peak period eastbound. These changes are not statistically significant 

Figures 28 and 29 show two plots of arterial speed by time of day for the section of LIE 
service road between Jericho Turnpike and New Hyde Park Road, 1 for the a.m. peak period 
westbound and l for the p.m. peak period eastbound. Speeds are categorized by half-hour periods and 
represent nonincident conditions. Speeds in this section of the service road are relatively high for an 
arterial, as there are a number of long, unsignalized stretches of roadway. Average speeds generally 
range between 30 and 35 mi/h (48 and 56 km/h). Although the data is not shown, speeds on the 
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westbound LIE seivice road in Queens are somewhat slower, particularly in the eastbound p.m., during 
which average speeds fluctuate between 22 and 27 mi/h (35 and 43 km/h). Figures 28 and 29 indicate 
that, while the speed over the peak period had little change between 1987 and 1990, the changes 
within the peak period were more significant There are no adequate explanations for the changes in 
speed over the peak period. 

ACCIDENT EXPERIENCE 

Accident reductions could be expected from both the ramp metering and VMS components of 
INFORM. While accident warnings are not explicitly provided on the VMS system, the system does 
identify areas of traffic delay. Motorists can use the delay information not only to consider diversion, 
but to reduce their speed in anticipation of congestion ahead. 

Although insufficient time has elapsed for an adequate evaluation of INFORM accident 
experience, the available data were compiled and are displayed in table 12 for the LIE and for the 
control section on SR 135. There are conflicting trends in accident occurrence among the three 
sections. The total accident frequency on the LIE in Nassau County decreased by 5 percent between 
1988 and 1989, while the frequency on the SR 135 control section increased by 13-percent This is an 
implied net reduction on the LIE of IS-percent However, accident frequency on the LIE in Suffolk 
County remained relatively stable and the injury accidents do not show a similar trend. While the 
change on the LIE in Nassau County is statistically significant, it is premature to come to any 
conclusions regarding overall accident trends. 

Table 12, Summary of accident data for the LIE and SR 135 control section. 

'YEAR 
1987' 

TOTAL 348 268 285 323 

INJURY 104 100 105 117 

LIE NASSAU 
TOTAL 1327 1296 1313 1253 
INJURY 566 345 477 455 

LIE SUFFOLK 

TOTAL 909 930 908 926 
INJURY 313 316 327 281 
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4. EFFECTIVENESS OF INFORM VARIABLE MESSAGE SIGNING SYSTEM 

The purpose of the INFORM variable message signing system is to provide motorists with 
information to make appropriate route choice decisions. In addition, the information itself is of value 
insofar as it provides motorists with information on the location and severity of congestion problems. 
Thus, while the information may not always help motorists to arrive at their destination more quickly, 
it may allow them to understand reasons for the delay and to better predict when they may arrive. 

Several elements of the VMS evaluation are reported here: 

Frequency of VMS displays. 

A VMS case study - an illustration of VMS messages displayed and changes in 
volume distribution on LIE and NSP ramps and mainline in response to an actual 
incident and to the VMS system. 

Evaluation of VMS accuracy (comparison with travel time runs). 

Overall changes in traffic patterns in response to VMS system (i.e., To what extent do 
motorists actually change their routes in response to the sign information?). 

Delay analysis of changes in traffic patterns brought about by the VMS system. 

An evaluation in each of these areas is presented in the sections below. Additional 
information on motorist perceptions of VMS displays is presented in chapter 6 . 

• 
FREQUENCY OF VMS DISPLAYS· 

Table 13 shows the number of sign messages displayed on a monthly basis for each of the 
three 8-hour shifts for operations personnel. September to October 1988 represents the transition 
period between little reliance on automated sign control to substantial reliance on automated control. 
The number of sign messages displayed in October was nearly triple the number displayed in 
September. The number of system-generated sign messages rose from an experimental level of 149 i~ 
September to over 10,000 in October. 

Another shift in VMS operatir.g strategy can be detected in the June/July 1989 time frame, in 
which the reliance on manually-generawd signing (primarily intervention mode) was increased and 
reliance on system-generated signing was reduced. This represented a quality control effort on the part 
of the system operators to monitor and control the system's selection of sign messages. The number 
of manually-generated messages has stabilize..! at approximately 8,000 to 9,000 per month, with the 
total number of monthly messages in the range of 15,000 per m::inth. The 10 p.m. to 6 a.m. shift has 
a dramatically lower number of monthly messages than the other twn shifts. 
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00 
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MONTH YEAR 

SEP 1988 
OCT 1988 
NOV 1988 
DEC 1988 
JAN 1989 
FEB 1989 
MAR 1989 
APR 1989 
MAY 1989 
JUN 1989 
JUL 1989 
AUG 1989 
SEP 1989 
OCT 1989 
NOV 1989 
DEC 1989 
JAN 1990 
FEB 1990 
MAR 1990 
APR 1990 
MAY 1990 
JUN 1990 
JUL 1990 

'' 

6AM-2PM 

2253 
1087 
1733 
683 

1090 
1000 
1321 
1862 
2075 
2041 
1940 
2414 
2082 
4007 
4727 
2759 
4410 
4789 
4061 
3635 
3943 
3947 
3663 

Table 13. Monthly number of sign messages displayed by INFORM. 

"MANUALL Y:GENERATED SYSTEM GENERATED · ,' ' 

I· 

2PM-10PM 10PM-6AM .SUBTOTAL 6AM-2PM .2PM-10PM 10PM-6AM .SUBTOTAL . TOTAL 

2251 43 4547 7 142 0 149 4696 
1158 330 2575 4028 6622 78 10728 13303 
2469 725 4927 3132 4314 39 7485 12412 

615 217 1515 3786 4863 80 8729 10244 
1325 201 2616 3061 3693 0 6754 9370 
1525 454 2979 3190 2697 43 5930 8909 
2789 244 4354 4803 5073 20 9896 14250 
2803 122 4787 4230 4124 55 8409 · 13196 
2966 121 5162 7636 5274 641 13551 18713 
2687 379 5107 4723 3981 111 8815 13922 
3510 0 5450 2224 3371 112 5707 11157 
4058 241 6713 2793 3514 125 6432 13145 
4087 94 6263 3979 3036 116 7131 13394 
5698 82 9787 2369 2445 22 4836 14623 
6603 167 11497 2277 2196 19 4492 15989 
3400 323 6482 1944 2946 78 4968 11450 
2660 29 7099 1370 2374 8 3752 10851 
3194 48 8031 1513 1931 23 3467 11498 
4387 6 8454 3217 2992 21 6230 14684 
3896 27 7558 2782 2663 94 5539 13097 
5135 52 9130 3426 2888 35 6349 15479 
4554 13B 8639 3243 3746 87 7076 15715 
4499 48 8210 2817 3577 152 6546 14756 



To illustrate the load on the INFORM operators, consider the typical number of 4,000 
manually-generated signs per month for either the 6 a.rn. to 2 p.rn. shift or the 2 p.m. to 10 p.m. shift. 
This represents over 133 sign messages per shift per day (including weekends) or approximately 17 
per hour. The number per hour typically increases during the peak periods. At 17 messages per hour, 
one sign message is being manually-generated each 4 minutes, with a higher frequency during the 

peak periods. Adding the system-generated messages (nearly equivalent in number to the manually­
generated messages) indicates a sign message change once every 2 minutes. Interviews with the 
system operators have indicated that working with the 72 VMS signs consumes approximately 80-
percent of the operators' time on the 2 primary shifts. 

The operation of the ramp metedng system requires relatively little time. This indicates the 
large effort which must be dedicated to maintaining the quality of the infoimation that goes out to the 
motorist, if a pro-active sign use strategy is employed. A less active involvement in sign display 
would reduce operator workload, but would also likely result in reduced information quality and 
reduced confidence placed in the infoimation by motorists. This i~ a key point to be remembered in 
the design of a VMS systein. The motorist expects each sign to produce reliable infoimation. Each 
additional sign added to the system assumes that there will be operational support available. If one 
makes the commitment to a large number of signs, one must also make the commitment to providing 
operational support. 

Automated sign algorithms for a system the size of INFORM is essential just for the operator 
to be able to manage the system, but the system cannot be expected to run itself. While improvement 
in sign control algorithms may take place over time, human operators are an indispensable part of 
maintaining the level of information quality that must be present for the system- to succeed. 

A VMS CASE STUDY 

One way to begin to grasp the changes in traffic patterns brought about by the display of 
traffic condition messages is to illustrate what occurs during a typical incident. Figure 30 shows the 
sequence of events which occurred on March 15, 1989, when an accident occurred between exits 36 
and 37 on the westbound Long Island Expressway between 1615 and 162S (4:15 and 4:25 p.m.). The 
incident was not actually detected in tl1e control center until 1628, and the time of occurrence is 
approximate. 

The accident involved a car fire occurring on the westbound shoulder. No lanes were closed, 
but substantial delays were incurred on both the westbound and eastbound LIE. It should be noted 
that westbound is the off-peak direction at this time of day, but that westbound volume approaches 
capacity on the LIE at this time of day on this three-lane section. 

The sign messages used during the incident for the westbound LIE are shown on figure 30 by 
the time at which each message was initially displayed. Sign messages indicating the delays were 
automatically selected by the central computer, including several signs on the mainline LIE (signs 16, 
12 and 10), one sign on the Nortl1em State Parkway (48), and several signs on the approach roadways 
or LIE service roads (18, 14, 73 and 71). 
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Other infonnation on figure 30 shows volume for 15-minute periods between 1600 and 1800. 
The numbers represent actual IS-minute volumes,.not the hourly equivalent Mainline volume counts 
in the vicinity of the incident indicate a reduction in volume of approximately 200 vehicles in the 
period between 1630 and 1645. Although the incident was actually identified at 1628, the decrease in 
volume from 1179 to 1007 between 1615 and 1630 indicates that the incident probably occurred 
earlier but was not actually detected by the system until 1628 .. The sharp increase in off-ramp volume 
between 1615 and 1630 al the Willis Ave. exit ramp supports the contention that the incident occurred 
early in that quarter-hour period. 

One of the primary ways to track the influence of the signs on diversion is to examine changes 
in volume at the ramps upstream and downstream from the activated signs. An examination of ramp 
volumes upstream and downstream of the incident location indicates that motorists do, in fact, observe 
the sign messages, In general, upstream LIE off-ramps increase in volume, upstream on-ramps 
decrease in volume, and downstream on-ramps increase in volume. The footnotes in figure 30 refer to 
changes in volume that are worth noting during the course of the incident. 

One of the noticeable changes at an upstream on-ramp is the ramp from the westbound NSP to 
LIE exit 38. The ramp from the NSP to the LIE dropped in volume from 230 to 182, a decrease of 
approximately 20-percent. At the same time, traffic continuing on the Parkway westbound increased at 
the time of the incident from approximately 1000 to approximately 1100. Volumes on LIE on-ramps 
from exits 39 and 40 also decreased, as some motorists sought to divert to the service road once they 
observed the sign messages approac:iing the on-ramps. 

Several upstream off-ramps exhibited decreases in volume, as shown on figure 30 (observe 
LIE off-ramps at exits 39, 40 and 42). The LIE on-ramp immediately downstream of the incident 
dramatically increased in volume between 1615 and 1630, indicating that motorists were using the 
service road to bypass the incident The on-ramp at Exit 28 on the NSP also increased. indicating that 
some of the traffic diverted to the LIE service road was continuing westbound on the NSP. The 
maximum extent of the queue was approximately 2.5 mi (4 km) upstream of the incident at 1700 
(approximately I mile (1.6 km) east of LIE Exit 39). After the incident was reinoved (estimated to be 
shortly after 1700), congestion downstream of the incident location began ro back into this area of the 
LIE, at which time the area of congestion identified on the signs was lengthened to between exits 37 
and 29. Overall, an estimated 1400 vehicles were diverted over the 2-hour period surrounding the 
incident. These changes were spread over nine upstream on-ramps and off-ramps. As will be 
discussed in the delay analysis, the extent to which the alternate route delay increased is uncertain. 

The value in using exit numbers rather than length of que.ie as the primary indicator of 
congestion location is evident from this incident. Most motorists have learned the exit number system. 
Some may have begun to pay attention to it just because that is tlie way the infonnation is displayed 
on the INFORM signs. These motorists can relate exit number displayed on the signs to where they 
should exit and enter the freeway to circumvent the freeway cor!gestion. However, some motorists 
have suggested that actual road way names be used. 

Although there are sometimes several miles between interchanges, the use of interchange exit 
numbers or street names to identify the limits of the congestion location is the only simple method that 
provides information on both the upstream end and downstream end of congestion. Identifying the 
upstream end and downstream end of congestion is important in allowing motorists to determine where 
they should exit the freeway as well as where they should reenter (or whether they should not reenter 
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the freeway at all). The limitation in this method is that the resolution of the information is accurcite 
to within one interchange, and there can be several miles between interchanges in some instances. 
This was evident in the case study incident, as signs 10 and 12 both referred to delays between exits 
40 and 37 between 1657 and 1707. This would have been perceived by motorists as several miles of 
error in the sign message's description of the congestion location (the queue was only 1 mile (1.6 km) 
upstream of exit 39). Undoubtedly, the resolution to only the nearest interchange is one of the 
contributing factors to any perception of inaccuracy by the motorist. However, most interchanges are 
much closer than between exits 40 and 39. One possibility to provide more resolution is to use names 
of other cross streets between interchanges as landmarks. 

The review of this case study incident indicates the complexity of changes in traffic patterns 
that can exist in an incident situation. Changes in traffic patterns could be identified as far as 7 miles 
from the incident. At the same time, some of the changes in traffic patterns at ramps close to the 
incident may have been brought about by the congestion itself (i.e., motorists diverting due to seeing 
slow traffic ahead), as exemplified by the early diversion to exit 37 even before the sign messages 
were displayed. The availability of the seivice road makes such diversions easy. However, the fact 
that the volume on the exit 37 off-ramp declined between 1645 and 1700 suggests that the arterial 
became saturated by 1645. This indicates the importance of traffic responsive arterial traffic control 
strategies in developing a total corridor traffic control program. Traffic responsive arterial control is a 
component of the original IMIS program, but has not been implemented, primarily due to its 
unpredictability and conflicts with major north-south movements. Other incident case studies also 
indicated the phenomenon of oversaturation on arterial streets due to diversion. The lack of arterial 
street responsiveness to di vetted volumes is a major hindrance to overall conidor traffic flow. 

EVALUATION OF VMS INFORMATION ACCURACY 

The accuracy of the VMS system was evaluated by comparing the results of a sample of actual 
travel time runs with infonnation actually displayed on the signs. This was done on a case study basis 
using a sample of 27 travel time runs made on the Long Island Expressway. Both the interchange-to­
interchange travel time and the location and message of each sign were recorded on each run. 

Figure 31 graphically displays a comparison of delay areas indicated by the VMS system and 
the delay areas actually experienced during one travel time run. The results for this particular run 
shows a high degree of correspondence between the information displayed and the actual locations of 
congestion as determined by the travel time runs. 

However, the VMS system is not without its limitations in accuracy. Even when the VMS 
system and surveillance components are operating perfectly, inaccuracies can creep into the system 
through the following: 

Limitations in the spacing of detector stations - the location of the end of a queue 
could be in error as much as one half mi (0.8 km) even if all the detector stations are 
working properly. If one detector station is failed, this potential error can increase to 1 
mile. Even with the half mile error, motorists can perceive that the message being 
displayed is not accurate. 

86 



BS 

uo 
75 

70 

GS 

GO 

55 

00 50 
--i S .rn 

S10 
0 35 
JJJ le 30 

Cl) 25 

20 

16 

IO 

LIE EASTBOUND --> 

2324 W 26 2728 29 3031 32 33 34 35 36 37 3B 39 40 41 42 43444516 48 49 50 

1 mi/h = 1.61 km/h EXITS 

Figure 31. Relationship between vehicle speed and VMS messages for 
a sample trip on the LIE eastbound. 

51 5253 54 

R1produc1d ham 
!Jest available copy. 

55 56 57 6H 



Time delays in the display of information - to avoid oscillation in the display of sign 
message infonnation, a filtering (smoothing) process is used to accumulate traffic 
information from detector stations. There is a classic dilemma between the provision 
of traffic data that is stable (i.e., does not oscillate back and forth between congested 
and uncongested conditions due to the motion of shock waves in traffic) and the 
responsiveness of the system to actual conditions. The filtering of data increases 
stability but reduces responsiveness. 

Limitations in being able to communicate location to the motorist. The use of exit 
numbers (or exit route names) in defining the location of congestion means that the 
location is accurate (assuming all the detectors are working) to within one interchange. 
Resolution could be increased by developing other intermediate landmarks that could 
be displayed by the signs, such as names of streets passing over or under the LIE and 
NSP. 

Time delays between the point at which the motorist sees the sign and passes through 
the congested area to wllJch the sign referred. This distance can be up to JO mi (16 
km), depending on the zone of influence of any particular sign, and there could be 20 
to 30 minutes between the time that the sign is seen and the time that the situation 
specified by the sign is experienced. Significant changes in traffic conditions can take 
place in that amount of time. Typically, however, updates are being provided on other 
signs as the motorist gets closer lO the area to which the sign originally referred. 

As a further evaluation of the signing information from the viewpoint of the driver, a 
comparison was conducted between the delay infonnation provided on the signs and measured travel 
time for the 27 runs. The results were tabulated on the basis of whether the sign exactly matched the 
delays that were actually experienced by the moving car driver, were one exit off, two exits off, or 
were more than two exits off. It is important to indicate that these represent a comparison as the 
driver sees it. The signs may be more accurate tllan experienced by the driver, since traffic conditions 
may change, as described earlier. 

The results of this analysis indicate the following for the 110 sign messages analyzed: 

43 percent agreed exactly with what the moving car driver experienced as the area 
referred to by the sign was traversed. 

35 percent were off by one interchange. 

9 percent were off by two interchanges (upstream, downstream or one on each end). 

13 percent were off by more than two interchanges. 

It is likely that this represents the minimum actual accuracy of the signs, as some of the signs 
may, have been correct at the time that the driver saw them, even though they did not appear to be 
correct when the driver finally traversed the section referred to by the sign. This points to the 
difficulty of the task of maintaining current, accurate, credible traffic information over a large area. 
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OVERALL CHANGES IN TRAVEL PATTERNS IN RESl'ONSE TO VMS SYSTEM 

One of the primary reasons for evaluating the effectiveness of the signing system is to provide 
other operators of freeway management systems with guidance regarding the extent to which diversion 
typically takes place. Table 14 summarl:,,es the results nf an analysis that was conducted of over 160 
different instances of sign messages being displayeci l~ response to the occurrence of 30 separate 
incidents. Toe table indicates diversion percentages computed by comparing the volumes (before 
display and after display) at off-ramps just downstream of VMS signs that displayed delay infonnation 
during the course of the incident. The last full 15-minute ramp volume prior to display was subtracted 
from the first full IS-minute volume following display to detennine the number of diverted vehicles. 
Toe mainline diversion percentage was computed by dividing this difference by the mainline volume 
at that location. The ramp diversion percentage was computed by dividing this difference by the ramp 
volume prior to the sign message. While each sign may have had its message changed more than 
once during the incident, only the fiIBt change was analyzed (i.e., from "NORMAL TRAFFIC 
AHEAD" to the delay message) since it is this initial message that should produce the most noticeable 
change in diversion activity. 

Table 14 categorizes the percentage changes in ramp and mainline volume by the proximity of 
the off-ramp to the incident (nearest, 2nd nearest and 3rd nearest upstream off-ramps) and by whether 
the incident occurred in the peak direction or off-peak direction. The vast majority of the incidents 
analyzed were pe:r.l; period incidents. The table indicates that the mainline diversion percentages 
(based on the increase in off-ramp volume divided by mainline volume) are typically between 3 and 4 
percent. For individual off-ramps, the percentage is highly variable, but the average percentage 
increase in off-ramp volume is 40 and 70 percent. The percentages for off-peak directions are 
generally higher than for peak directions, but this is not universally true. One could reason that the 
diversion percentages in the off-peak direction may be higher than in the peak direction since greater 
excess capacity typically exists on alternate routes in the off-peak direction. While there may be a 
trend in ihis direction (with the exception of the third nearest upstream off-ramp) it is difficult to say 
conclusively that this is true. 

It is not to be presumed by presenting diversion percentages that diversion is always 
beneficial. It is conceivable that diversion could actually increase delay, particularly if a sign message 
causes motorists to over-react to a situation on the freeway. This is one reason for the strategy 
employed by INFORM of generally refraining from suggesting alternate routes. Suggesting .an 
alternate may imply to the motorist that the alternate will be faster. This is obviously not always the 
case, and. overuse of alternate route messages would likely result in reduced perceptions of the quality 
of the infonnation provided. 

One of the goals of the operation of the signing system is operational balancing across the 
facilities. This is a delicate task and is only learned from experience on each individual system. 
Messages that are too strongly worded can be counteiproductive and lead to significant credibility 
problems. Toe INFORM signing strategy is generally to provide as much infonnation as possible on 
where delays exist so that each driver can make reasonably intelligent decisions on route choice given 
his or her current position and ultimate destination. 
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Table 14. Summary of diversion percentages related to VMS system. 

PEAK DIRECTION 
. 

% Ramp Vol. Increase 

% Mainline Diverted 

OFF-PEAK DIRECTION 

% Ramp Vol. Increase 

% Mainline Diverted 

LOCATION OF UPSTREAM OFF-RAMP 
WI1H RESPECT TO THE SIGN 

NEAREST 2nd NEAREST 3rd NEAREST 

59.0% 41.0 58.0 

4.2 3.0 4.4 

69.0 51.0 39.0 

4.8 3.0 4.3 
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Perhaps the best use of the diversion infonnation in table I 6 is in placing bounds on some of 
the assumptions that are commonly made in feasibility studies fodreeway management systems or in 
planning for actual operations. The diversion percentages shown here are likely to be near the upper 
bound of the percentages that would occur elsewhere, llllless some unique condition exists in which a 
clear-cut, easily used alternate route is 2vailable and for which traffic infom1ation is highly accurate 
and responsive. 

INFORM represents about as close to an ideal diversion situation as could exist The Northern 
State Parkway represents a readily available diversion route to the LIE in many locations, and the LIE 
service roads are present for a significant length of corridor. It would be only rarely that other 
conidors have networks that offer situations in which motorists can more readily divert. Therefore, 
one of the possible conclusions of this research is that the diversion percentages shown in table 16 are 
quite likely the most that one would expect out of variable message signing systems using a similar 
signing strategy as used on INFORM. More dramatic incident situations, such as complete roadway 
closure, would obviously incur higher percentages, but the numbers shown in table 16 represent what 
would be typical without suggested or mandatory diversion messages. 

While the percentage of mainline traffic diverted (3 to 4 percent) may appear rather small, the 
diversion percentage for the average incident over the three upstream off-ramps exceeds 10 percent. 
At a mainline volume of 5,000 VPH, this represents 500 vehicles diverted, which is quite likely as 
much as or more than a signalized alternate route could absorb, at least without significant 
responsiveness in signal timing on the alternate route. 

Several instances of alternate route signihg were noted in the incident case studies. On one 
occasion, a westbound incident on the LIE resulted in a message DELAYS EXITS 39-37 at 4:46 p.m. 
on sign 10 at Seaford Oyster Bay Road, located approximately 1 mi (1.6 km) upstream of the direct 
exit ramp from the LIE to the NSP (Exit 42). Ten minutes later, the message "LONG DELAYS 
EXITS 40 TO 37, CARS USE N. PKWY VIA EXIT 42" was displayed. Between 4:45 and 5:00, 
traffic volume on the Exit 42 ramp increased only 16 percent as a result of the relatively passive delay 
message. From 5:00 to 5:15, volume increased an additional 50 percent in response to the stronger 
message. This represented 140 vehicles that would have otherwise been caught in the queue on lhe 
LIE and reduced the queue on the LIE by more tl1an one third of a mile. 

The tracking of changes in traffic movement in response to VMS message displays is 
extremely complex. There are many factors that can influence a motorist's decision to divert or to re­
enter a freeway, including such factors as motorist p~rception of the severity of congestion, perception 
of the expected duration in congestion, physical length of congestion. availability and knowledge of 
alternate routes, and anticipated congestion on alternate routes. Although the diversion percentage at 
any given ramp is relatively simple to compute, the determination of the extent to which the diversions 
resulted in reduced delay is quite difficult. Furthermore, the transferability of these diversion 
percentages must be viewed with great caution, since not only is each incident unique but the 
comparability of the traffic networks between the INFORM corridor and other corridors is quite 
different. In general, the following rules would apply to the level of diversion: 

Toe diversion percentage would increase as the directness of the alternate route 
increases. 
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The diversion percentage would increase with increased excess capacity on the 
alternate route. 

The diversion percentage would increase as the motortsts' faith in the signing system 
increases (i.e., after the initial break-in period when motorists are determining how 
reliable the infonnation actually is). 

The last factor mentioned (credibility of the sign information) is an extremely important factor 
in influencing motorists' decisions to change their routes. If the sign infmmation cannot be believed, 
it is highly unlikely that the signs would have much influence on traffic patterns over the long term. 
Motorists may believe the signs at first. resulting in extensive diversion, but if they discover that the 
information is often inaccurate, they are unlikely to pay attention to that information and little 
diversion would likely occur. 

Observation of the INFORM signing system and motorist responsiveness to that system 
indicates that motorists develop a "feel" for what the system means when certain sig11 messages are 
displayed and what response has the best chance of saving the motorist time. In a sense, a 
comprehensive VMS system is interpreted by motorists as if it were another human being with its own 
personality. This personality is created by the algorithms and control philosophy of the system 
operators, based on the strength of the messages, consistency of the information, etc.. One's 
interpretation of the sign information (and how to respond to the sign information) is based on each 
individual's history of experience with INFORM under similar conditions. A message indicating delay 
may mean one thing to motorists who have traveled the facility consistently, have a good knowledge 
of alternate routes, and bave found the sign infonnation to be generally accurate. It may mean 
something entirely different (in terms of how to respond) to a less familiar driver or one who may 
have had a bad experience concerning wrong information on a sign. This is part of the unique 
character of each VMS system and makes the transferability of results more difficult to interpret. If 
another system is known for putting out inaccurate sign information, it would be expected that the 
diversion percentages shown here do not apply and could, .in fact, be zero. 

DELAY ANALYSIS OF CHANGES IN TRAVEL PATTERNS BROUGHT ABOUT BY THE 
VMS SYSTEM 

The estimation of VMS-related delay savings is highly complex, due to the many signs, ramps, 
and alternate routes involved. The VMS case study presented earlier is a relatively minor incident, 
and yet there were eight signs, nine off-ramps and multiple diversion paths involved. There were 22 
message changes associated with the incident over a 70-minute period, not including the changes back 
to the "NORMAL TRAFFIC AHEAD" message. 

Each incident is also unique in terms of its nature. severity, time of occurrence and duration. 
A true estimate of delay savings from the VMS system for any incident would have to compare 
vehicle hours under the actual condition with the vehicle hours that would have occurred had the signs 
not existed. This comparison could be done in one of two ways: (1) comparing actual MOE's for 
given incidents with identical incidents that did not have the VMS system activated; or (2) estimating 
delays with and without VMS-induced diversion (through computer simulation or otherwise) for a 
sample of incidents and extrapolating that result to the total corridor. The first alternative is 
unworkable, as the likelihood of an identical incident (in severity, location, time of occurrence, etc.) is 
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extremely remote. The simulation of traffic patterns is the most straightforward method of estimating 
delay savings, but is also highly complex for a corridor of this size. The best that can be done is to 
estimate some bounds on delay savings could for a typical incident, based on known diversions, and to 
extrapolate some expected delay savings from that smaller sample. Although more extensive 
simulation studies of the effect of diversion on alternate route delay could be conducted, such a task is 
more complex than is possible to accomplish within this project and would only produce a simulated 
result, not a measure of actual delay. 

To begin to establish a measure of the delay savings due to the VMS system, the March 15, 
1989 case study incident was used as a basis for estimating the change in delay. An approach to the 
delay reduction estimate can be established as follows: 

Estimate the mainline delay that actually occurred during the incident. One way of 
estimating that delay is through procedures established by an earlier FHW A research 
project entitled "Alternative Surveillance Concepts and Methods for Freeway Incident 
Management." This estimate represents delay with diversion. 

Estimate the mainline delay that would have occurred had the diversions not taken 
place. This can be accomplished by adding the diverted traffic back into the mainline 
volume approaching the incident and reevaluating the delay. The difference between 
the vehicle hours of travel with diversion and wilhoul diversion conditions represents 
mainline delay reduction, but some of that delay savings must be negated due to 
slower travel times on the alternate routes. 

Estimate reduction in speed (versus using the freeway) for those vehicles diverting, by 
virtue of their having to use an alternate route. Speed data are available from 
nonincident travel time runs on the service road. 

Estimate the further speed deterioration on the alternate routes due to the diverted 
traffic for that incident This is the most difficult part of the analysis and can only be 
approximated. 

This estimate of delay is complicated by the many paths that diverted traffic can take. There 
are many thousands of combinations of origins and destinations for motorists involved in the incident. 
Some motorists approaching the incident may have a destination nearby and may divert to an earlier 
north-south arterial street. Other motorists may have a destination well downstream of the incident 
and may attempt to divert onto a parallel freeway or arterial and reenter the facility from which they 
diverted at some point downstream of the incident. Simplifying assumptions must be made just to 
enable the computation to be conducted. 

Table 15 presents an analysis of the delay savings expected from the diversions that occurred 
in response to the sign messages on the March 15, 1989, incident. It indicates the estimates of each 
step in the calculations. The maximum possible delay savings is represented by the difference in 
mainline delay that occurred with the diversion versus the mainline delay that would have occurred 
had no diversion taken place. This represents an upper bound on the delay savings. Any additional 
delay on the service roads would decrease this estimate of delay savings. 
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Table 15. Estimate of VMS-induced delay savings for case study incident. 

1. Reduction in freeway delay (based on procedures in Alternative Surveillance Concepts and 
Methods of Freeway Incident Management) 

2. 

Estimated delay without diversion 
Estimated delay with diversion 

Delay savings 
(assumes diversion of 800 vehicles to various ramps) 

Estimated additional arterial travel time (diverted vehicles) 
Average miles if on freeway 
Average miles under diversion 
(1 extra mile) 

Average speed differential between 
freeway and service road 

No. vehicles diverted 

6 miles x 800 vehicles + 20 mi/h 
5 miles x 800 vehicles + 55 mi/h 

Additional delay = 

3. Estimated additional arterial travel time (vehicle 
already on arterial) 

Average normal volume on arterial 
Length impact by diverted traffic 
Speed without diverted vehicles 
Speed with diverted vehicles 
5 miles x 1000 VPH x. 1.5 hr+ 20 mi/h 
5 miles x 1000 VPH x. 1.5 hr+ 42 mi/h 

Additional delay 

4. Summary 
VHT saved freeway 
Additional arterial delay 
- Diverted vehicles 
- Vch already on arterial 

2267 

-167 
-196 

TOTAL delay saved 1904 

1 mi= 1.61 km 
I mi/h = 1.61 km/h 

94 

2804 veh hr 
_;;37 veh hr 
2267 

5 miles 

6 miles 

35 mi/h (55 VS 20) 
800 veh hr 

240 veh hr 

.n. 
167 veh hr 

lOOOVPH 
5 miles 

42 mi/h 
20 mi/h 

375 veh hr 
179 veh hr 

196 veh hr 



The analysis period for the delay estimate was 16:00 to 18:00. The key factor was the 
estimation of the diverted traffic. Table 16 shows the estimate of diverted traffic by ramp for each 15-
minute period, rounded to the nearest lO vehicles. Over the entire period, an estimated 1400 vehicles 
were diverted from the mainline. Since some of this was likely not due to the VMS infonnation (such 
as the upstream ramp closest to the incident), a more conservative estimate of diversion was made 
(800 vehicles over the 2-hour period). These data were input to a computer program replicating the 
equations in the FHWA study referenced earlier. The results in table 17 show that the estimated 
maximum mainline delay savings for the diversions on westbound LIE as a result of the signing 
system is 2267 vehicle hours. 

The arterial speeds of diverted traffic were then estimated versus what the speeds would have 
been on the freeway. The estimated additional arterial delay for diverted traffic due to the VMS 
infonnation is I 67 vehicle hours. 

There would also be additional delay for each vehicle normally travelling the alternate route. 
Based on actual measured nonincident speed and an estimate of speed with diverted traffic overlaid on 
normal traffic, an estimated additional delay of 196 vehicle hours would be incurred. A sample of 
four additional incidents were reconstructed using the method described above, based on a range of 
incident severities. The delay savings estimates for these other incidents were significantly less than 
for the incident described above, ranging between 55 and 1000 vehicle hours saved. Using an average 
delay savings estimate of 500 vehicle hours per incident applied to 50 incidents per month, the annual 
maximum incident-related delay savings for the VMS component of the system is 300,000 vehicle 
hours annually. Although this number is approximate, based necessarily on a limite,;1 sample of 
incidents, it demonstrates the order of magnitude of the delay savings attributable to the variable 
message signing system. This excludes the planned incident (i.e., construction and maintenance) and 
nonincident benefits. 

The nonincident benefits arc even more difficult to quantify than the incident-related benefits, 
but they are likely to be less than the incident-related benefits. Reconstruction was conducted of 
traffic conditions and signing during peak periods for nonincident conditions. Unlike the incident 
conditions, in which volume shifts could be spotted almost immediately after lhe VMS sign message 
was displayed, linle discemable shift could be detected for signing which was associated with 
recurring congestion. Most motorists are already expec_ting those delays and have generally adjusted 
their routes to account for those delays. 

While the immediate effects of non.incident signing cannot be totally negated, it is likely that 
lhe delay savings from nonincident signing is small. The major benefit of nonincident signing is more 
likely the assurance given to drivers that they have not taken the wrong route. It is also possible that 
the VMS system has influenced long-tenn shifts to more efficient commuting patterns. Signing may 
have persuaded commuters to take or try alternate routes even during nonincident periods. The only 
way this would be reflected in the evaluation is through differences in VMT and VHT. This effect is 
quite difficult to isolate and its magnitude is uncertain. 

It is also important to note that the sign messages are not the only source of infonnalion for 
motorists. Some drivers may rely on commercial radio station reports more than the signs. Within the 
INFORM corridor, much of the infonnation broadcast over radio and TV is generated by INFORM. 
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Table 16. Estimate of diverted traffic from LIE for case study incident. 

1'730 1745 TOTALS 

NSP EXIT 0 0 -30 -40 -40 -BO -70 0 -260 

JERICHO EXIT 0 0 -40 -20 -20 -60 -30 -10 -180 

JERICHO ENTRANC 0 0 -20 -50 0 -60 -60 -60 -250 

GLEN COVE NB 0 0 -50 -70 -60 0 0 0 -180 

'° 0\ 

GLEN COVE SB 0 0 -20 -40 -40 -10 0 0 -110 

NSP ENTRANCE 0 0 -40 -40 -40 0 -40 0 -160 

WILLIS OFF 0 -130 -70 0 30 20 10 0 -140 

WILLIS ON 0 -50 -40 -40 -10 -10 -20 -10 -180 

TOTAL 0 -180 -310 -300 -180 -200 -210 -80 -1460 

NEGATIVE NUMBERS= TRAFFIC DIVERTED FROM LIE 



Speed summaries are sent via facsimile machine every 30 minutes to approximately I dozen radio 
stations or traffic reporting services, including the two major commercial traffic services in the New 
York City region. Thus, Il'i'FORM is involved in the provision of infonnation both directly and 
indirectly. 

INFORM has a significant role to play in planned construction and maintenance activity. The 
signs are regularly used for night time construction signing and diversion. They are also used to 
notify drivers of upcoming construction activities and special events that may impact traffic. The 
signs have been particularly useful in moving maintenance activities. The field activity is coordinated 
with the INFORM control center and signing is modified as the maintenance units move through the 
system. Benefits can accrue in tenns of reduced manpower requirements, delay reduction to traffic 
and possibly in improved safety. However, the benefits are also difficult to quantify. 
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5. EFFECTIVENESS OF THE RAMP METERING SUBSYSTEM 

Ramp metering has been one of the foundational strategies of INFORM from the outset, and 
significant benefits were expected to be derived from metering. One of tl1e interesting activities of the 
public relations campaign was to change the term "ramp meter" to "merge light." It was believed by 
the public relations consultant that the new term conveyed a more acceptable message to the public 
and was easier for them.to understand. However, "ramp meter" will continue to be used in this report. 

The following topics are discussed in this chapter: 

Ramp meter performance. 
Motorist compliance. 
Changes in throughput 
Changes in speed. 
Delay at ramp meters. 
Composite VHT and speed estimates. 

RAMP METER PERFORMANCE 

As discussed in chapter 1, there are several modes of ramp meter operation. Metering in 
March 1990 was conducted in time-of-day mode, while the periods in April/May and June 1990 were 
conducted in traffic responsive mode. In both modes, there is the possibility that excessive queues 
will force the shut-off of metering. This is referred to as the "queued-off' condition. The amount of 
time that metering stays on, in combination with the metering rate, defines the degree of restriction in 
the metering plan. 

Table 17 summarizes some of the basic features of metering performance. The time-of-day 
mode is represented by the March data, and the traffic responsive (automated) mode is represented by 
the April/May data. Eastbound ramp meters are generally turned on at 4:00 p.m. (1600). Westbound 
meters are typically turned on at 7:00 a.m., but several are turned on earlier. Metering rates during the 
evaluation periods typically ranged between 500 and 800 VPH, depending on ramp volume. The 
meaning of the remaining colwnns is as follows: 

Average minutes on - The daily average for actual metering time. This was computed 
from the ramp metering activity report. 

Average times queued off - This represents tl1e average number of times the meter was 
shut down within a single metering period. 

Average time off - This indicates, for those times the meter did queue off, how many 
minutes, on average, the meter stayed off before returning to service. 

Peak 15-minute volume is reported on a VPH basis. 

Average queue - This was collected in tlle field and represents the average number of 
vehicles in queue waiting at the ramp. This is discussed in a separate section. 
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Table 17. Summary of ramp metering operation. 

·,·;;·."- ·.· · · 1YPE. · •. AVG; AVJ3; ft,_VG. BASE. Pl:!'IK . 
RAMP. ~bM~: < 

1
,. OF TIME MINUTES TIMES OFF METE.RING . 15~Mllil. . )/JG>.·.·, 

'·•1110? ·•• >iiiJAME: METERING ON .ON -OUE'DOFF TIME .·RATE-- .VOLUME QUEUE 
LIEEB RAMPS 

1 MAIN ST TOD 1600 114.B 0.2 26 800 618 
1 MAIN ST AUTOMATED 1600 120 0 0 618 1.2 
2 161ST ST. TOD 1600 113.2 0.4 17 800 642 
2 161ST ST AUTOMATED 1600 120 0 0 642 
3 UTOPIA PKWY TOD 1600 120 0 0 800 706 
3 UTOPIAPKWY AUTOMATED 1600 118.B 0.1 12 706 4.5 
4 OCEANIA ST. TOD 1600 120 0 0 800 361 
4 OCEANIA ST AUTOMATED 1600 120 0 0 361 0.6 
5 SPRINGFIELD TOD 1600 120 0 0 500 296 
5 SPRINGFIELD AUTOMATED 1600 120 0 0 296 0.6 
6 L. NECK PKWY TOD 1600 110 0.2 50 800 583 

. 6 L. NECK PKWY AUTOMATED 1600 117 0.1 27 583 1.3 
7 COMMUNIIT DR TOD 1600 115.8 0.25 97 800 987 
7 COMMUNIIT DR AUTOMATED 1600 134.1 1.4 31.4 987 
8 NEW HYDE PK TOD 1600 93.8 0 105 800 715 
8 NEW HYDE PK AUTOMATED 1600 67.6 1.3 39.3 715 
9 SEARINGTOWN TOD 1600 120 0 0 800 808 
9 SEA RINGTOWN AUTOMATED 1600 108 0.4 30 808 3.9 

10 WILLIS AVE. TOD 1600 120 0 0 800 594 
10 WILUSAVE AUTOMATED 1600 120 0 0 594 2.3 
11 GLEN COVE RD TOD 1600 120 0 0 800 461 
11 GLEN COVE RD AUTOMATED 1600 120 0 0 461 1.8 
13 S.O.BAY RD TOD 1600 55.7 1 64.3 800 903 
13 S.O.BAYRD AUTOMATED 1600 88.4 1.8 17.6 903 3.4 
15 RT110NORTH TOD 1600 120 0 0 BOO 727 
15 RT 110-NORTH AUTOMATED 1600 120 0 0 727 5.8 
16 PINELAWN RD TOD 1600 114.5 1 11 800 1022 
16 PINELAWN RD AUTOMATED 1600 100.1 1.3 17.3 1022 11. 1 
21 VANDERBILT AUTOMATED 1600 90.5 0 0 1469 0.7 
22 RT 111 TOD 1600 88 3 10.7 BOO 832 
22 RT 111 AUTOMATED 1600 73.7 4.1 11 832 7.4 

99 



Table 17. Summary of ramp metering operation (continued). 

, .. ·· . . TYPE . AVG. AVG . AVG . BASE · PEAK . ... . 

flt.MP RAMP OF .TIME .MINUTES TIMES OFF METERING is_MIN. AVG .. 
NO NAME· METERING ON ON QUE'OOFF TIME RATE . VOLUME .QUEUE 

LIEWB RAMPS 
24 RT111 TOD 700 60 0 Q 800 534 
24 RT 111 AUTOMATED 700 60 0 0 534 
25 VANDERBILT TOD 700 60 0 0 700 426 
25 VANDERBILT AUTOMATED 700 57 1.25 6 426 
26 COMMACKRD AUTOMATED 700 57.2 3.4 19.3 818 
28 BAGATELLE RD TOD 700 20.9 0 0 800 957 
28 BAGATELLE RD AUTOMATED 700 13.4 1.9 24.2 957 
30 ROUND SWAMP TOD 718 50.3 0 0 800 266 
30 ROUND SWAMP AUTOMATED 700 60 0 0 266 
31 SUNNYSIDE TOO 732 50.3 0.2 0 800 128 

31 SUNNYSIDE AUTOMATED 800 58.8 0 0 128 
33 JERICHOTPK TOD 700 118.6 0 0 800 521 
33 JERICHOTPK AUTOMATED 700 120 0 0 521 0 
34 GLEN COVE RD TOD 700 103 0 0 800 594 
34 GLEN COVE RD AUTOMATED 700 95.1 1.3 16.6 594 6.5 
36 SEARINGTOWN TOD 700 118.6 0 0 800 331 

36 SEARINGTOWN AUTOMATED 700 113.1 0 0 331 0.7 
37 SHELTER ROCK TOD 710 118.3 0 0 800 243 

37 SHEL TEA ROCK AUTOMATED 700 120 0 0 243 0.6 

38 NEW HYDE PK TOD 600 109.3 0 0 800 479 
38 NEW HYDE PK AUTOMATED 631 108.4 0 0 479 0 
39 COMMUNITY DR TOD 700 100. 1 0.1 32 800 404 
39 COMMUNITY DR AUTOMATED 700 120 0 0 404 2.2 

40 LAKEVILLE TOD 700 106.6 0 0 800 313 
40 LAKEVILLE AUTOMATED 700 120 0 0 313 0.3 
41 L NECK Pl<WY TOD 700 114.3 0 0 800 547 
41 L. NECK PIWvY AUTOMATED 700 120 0 0 547 5.6 
44 UTOPIA PKWY TOD 810 101.5 0 o 800 999 
44 UTOPIA Pl<WY AUTOMATED 702 105 0.1 22 999 1 
46 MAIN ST TOD 700 117.6 0 0 500 239 
46 MAIN ST AUTOMATED 700 122 0 0 239 0.5 
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Table 17. Summary of Ramp Metering Operation (continued). 

·--··- ... ·:·-••' . ',', 

.· Tt'PE AVG.· AVG: AVG. ,'' .!3ASE PEAK ,- .: 

~AMP'< 
·,, 

RAMPi OF/:: TIME MINUTE$ ' TIMES 'OFF twlE]cAING 15.i;MIN, ~yG,. , •. 
'NO•.· NAME' METERiNG ''ON·,·,. :ON OUE'ti OFF TIME RATE VOLUME. QUEUE. 
NSPEB RAMPS 

47 MARCUS AVE TOD 1600 105 1 75 800 1132 
47 MARCUS AVE AUTOMATED 1600 71 4 25.4 1132 6.1 
48 SHELTROCKN TOD 1700 60.2 0 0 aoo 105 
48 SHELTROCKN AUTOMATED 1703 45.6 0 0 eoo 105 0 
49 WILLIS AVE TOD 1731 101.6 0 0 500 326 
49 WILLIS AVE AUTOMATED 1600 119.5 0 0 326 1.2 
50 IUWILLETS TOD 1600 118.8 0.2 5 600 438 
50 IUWILLETS AUTOMATED 1600 180 0 0 600 438 
51 POSTAVEN TOD 1600 3 0 0 800 1223 
51 POSTAVEN AUTOMATED 1601 28.6 2.8 47.6 1223 1.1 
52 RTE 106NB TOD 1600 119.2 0.2 3 BOD 416 
52 RTE106NB AUTOMATED 1600 99.3 0.8 4.3 416 a.a 
53 S.O.BAY AD N TOD 1600 119.5 0.3 2 600. 277 
53 S.0.BAY RD N AUTOMATED 1600 119.4 0.1 4 277 1.4 
54 RTE110NB TOD 1712 87 0.3 12 BOO 677 
54 ATE110NB AUTOMATED 1600 102.8 1.8 9.7 677 8.9 

NSPWBAAMPS 
55 RTE 110 SB TOD 700 112.7 1 7.3 NA 604 
55 ATE110SB AUTOMATED 700 100.2 2.1 10.1 604 
56 S.O.BAYRDS TOD 700 44.9 0.1 0 BOO 89 
58 ROSLYN AD AUTOMATED 700 67.8 2.3 22.4 886 
59 WILLIS AVE TOD 710 96.5 2.2 10.8 700 619 
59 WILLISAVE AUTOMATED 700 76 4.6 9.6 619 3.6 
60 SHELTER ROCK TOD 600 79.7 2.1 17.3 BOO 798 
60 SHELTER ROCK AUTOMATED 600 86.2 2.8 · 12.1 798 2.5 
61 NEW HYDE PK TOD 700 120 0 0 800 487 
61 NEW HYDE PK AUTOMATED 700 112.8 1.5 4.8 487 2.3 
62 LAKEVILLE SB TOD 700 120 0 0 800 191 
62 LAKEVILLE SB AUTOMATED 700 120 0 0 191 0.4 
63 L. NECK PKWY TOD 700 111.9 0.6 8.8 700 606 
63 L. NECK PKWY AUTOMATED 700 101.8 2.4 7.6 606 4.7 
64 UNIONTPKE AUTOMATED 700 121.4 0 0 600 702 
65 FR LEWIS SB TOO 710 114.6 0.3 6 500 323 
65 FA LEWIS SB AUTOMATED 700 104.7 0.1 6 323 0.6 
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One of the ohseivations from the table is that up to half the ramps are susceptible to queuing 
off and that this occurs for both TOD and traffic responsive (automated) modes. As would he 
expected, the ramps with heavier volumes are the ones that typically queue off more frequently. 
Several ramps queue off an average of 4 times per peak period. A number of ramps are queued off 
for nearly half of their 2-hour target metering period. The Post Avenue on-ramp to eastbound NSP 
stayed on an average of only 3 minutes in the March, 1990 metering period, due to the heavy volume. 
The automated ramp metering algorithm turned the meter back on more frequently, but the average 
time on was still less than 30 minutes for the Post A venue ramp. This points to the difficulty of 
sustaining ramp metering under high volume conditions, particularly if only single lane metering is 
available. Obseivation in the field and of the 15-minute volumes over the peak period indicates that 
some ramps have surges within certain time frames. This is particularly true of the eastbound ramps 
in the p.m. peak period.near major employment centers. The surges make metering difficult to 
maintain, as queues develop rapidly during those periods. Modifications to the software were 
conducted in June 1990 to try to preseive metering operations for longer periods. 

The percentage of traffic that is actually metered is even less than was indicated earlier in 
chapter 1 (see table 1). There are significant periods when ramp metering is shut down to avoid 
surlace street impacts. Field obseivation of some of the surface street impacts indicates that the 
impacts are a very real concern and that the decision to continue to meter would create major surface 
street traffic problems. The expected impacts and subsequent public outcry are the major incentives 
given by INFORM operations staff for maintaining the ramp metering policy. As will he seen in 
subsequent sections, this also limits what can be accomplished on the freeway. 

MOTORIST COMPLIANCE 

Data on motorist violations of the ramp metering signals are accwnulated by the system based 
on analysis by the input/output detectors. These were field checked for reasonableness. Motorist 
compliance has been good, despite early fears that Long Island drivers would ignore the signals. 
Percent compliance ranges from a low of 74 percent to a high of 96 percent The average compliance 
on the NSP/GCP ramps is 85 percent The average on the LIE is 83 percent. 

CHANGES IN THROUGHPUT 

One of the long-running debates concerning ramp metering has been whether it produces an 
increase in traffic throughput, particularly through bottleneck sections. One of the arguments for ramp 
metering is that it can prevent breakdown and thereby achieve higher sustained throughputs within the 
existing cross section. 

Figures 32 through 35_show peak period volumes for each of the three primary comparison 
periods for the LIE and NSP/GCP metering time periods. The volumes are shown as an hourly rate 
over the peak period. While both the March 1990 nonmetering and March 1990 metering data sets 
show slight improvement in throughput over the spring 1987, the best test of the pure effect of 
metering on throughput is between the March 1990 metering an~ nonmetering data sets. While the 
metered throughput is rarely lower than the nonmetered throughput, neither is it significantly higher. 
Several of the highest volume sections show a 1- to 2- percent increase in throughput (e.g., see LIE 
eastbound p.m. and NSP/GCP eastbound p.m.) for the metering period. 
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Figure 32. Average peak period volume, LIE westbound a.m. 
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Figure 33. Average peak period volume, LIE eastbound p.m. 
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Figure 34. Average peak period volume, NSP/GCP westbound a.m. 



.... 
0 

"' 

AVG. PEAK PERIOD VOLUME 
NSP/GCP EASTBOUND PM 

Average volume (VPH} 
8000r-----------------------~ 

0000.._._~-~~~~~~~~~~~~~~~~~~~~~~~ 

QQQQQQQQQQQNNNNNNNNNNNNNNNSSSSSSSSSSSSS 
DIRECTION OF TRAVEL --> 

-r- March 1990 No meter + March 1990 Meter ··*· Spring 1987 

Q•QUEENS, N~NASSAU, SaSUFFOLK 
Figure 35. Average peak period volume, NSP/GCP eastbound p.m. 



While the peak period shows no major change in throughput, it is possible that higher 
throughputs are sustained for short periods. This was examined by plotting volumes (an hourly rate) 
for 15-minute time periods early in the metering period (7:15 to 7:30 am. and 4:15 to 4:30 p.m. -­
figures 36 through 39). In several cases, the highest metered volumes tend to be slightly higher than 
the highest nonmetered volumes. The differences are generally greater than the differences between 
the metering and nonmetering peak period volumes, but the differences are still not large. The largest 
difference is for the NSP/GCP Eastbound p.m. at 1615 (figure 39), which represents a 7-percent 
increase. The LIE westbound a.rn. at 7:15 also shows some increase in volume at the peak locations, 
including some increases in Nassau County in the range of 7-pen:ent This is compared to an 
approximate 2-percent increase over the entire peak period. 

Thus, it is possible that metering is bringing about a short-tenn improvement in the early part 
of the peak period, but this increase cannot be sustained, most likely due to the problem of queuing 
capacity on the ramps. The increases in throughput are inconsistent, even in the early part of the 
metering period. The data suggest that the increase in throughput is, at most. 7-percent, and is, on 
average. more likely in the range of 2-percent Since this improvement could generally not be 
sustained by INFORM throughout the metering period, the actual sustainable improvement in 
throughput is difficult to detennine. 

CHANGES IN SPEED 

Changes in speed have already been partly addressed in chapter 3 in 'the summaiy figures and 
tables. Further analysis was conducted by plotting speed profiles for average peak period speeds and 
for 15-minute speeds for the 7: 15 to 7:30 a.m. and 4: 15 to 4:30 p.m. periods. (figures 40 through 47). 
The results indicate noticeable but sporadic improvements in speed. For r;..ample, the LIE westbound 
a.m. at 7:15 shows a fairly dramatic improvement in speed at bottlenecks in western Suffolk County 
and eastern Nassau County (figure 45), from 33 mi/h (53. l kmlh)(March nonrnetering) to 52 mi/h 
(83.7 km/h)(March metering) at one zone in western Suffolk CoWlty and 33 mi/h (53.1 km/h) to 55 
mi/h (88.6 km/h) at one zone in eastern Nassau County. However, examination of the comparable 
peak period speeds at the same zones (figure 40) indicates increases in the range of only 4 mi/h (6.44 
km/h) (40 mi/h to 44 mi/h (64.4 to 70.8 km/h)). This difference can be at least partly attributed to !he 
lack of storage capacity on the ramps and the subsequent shut down of metering at some ramps. 

Tables 18 and 19 present the speed information in a way that changes can be assessed over the 
course of a peak period. The figures show the proportion of zones on the LIE for which speeds are 
less than or equal to 30 mi/h (48.3 km/h), the speed value that the INFORM operators use as the 
threshold of congestion. A higher proportion means greater congestion. Tois will be referred to as a 
"congestion index." This is presented for the LIE only. 
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Figure 36. 15 minute volume, LIE westbound a.m. (0715-0730). 
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Figure 37. 15 minute volume, LIE eastbound p.m. (1615-1630). 
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Figure 38. 15 minute volume, NSP/GCP westbound a.m. (0715-0730). 
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Figure 40. Average peak period speed (mi/h), LIE westbound a.m. 
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Figure 41. Average peak period speed (mi/h), LIE eastbound p.m. 
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Figure 42. Average peak period speed (mi/h), LIE westbound a.m. 
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Figure 43. Average peak period speed (mi/h}, NSP/GCP eastbound p.m. 
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Figure 44. Peak period speed (milh), LIE westbound a.m. (0715). 
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Table 18. Proportion of zones with speeds <= 30 mi/i, LIB westbound a.m. 

. A. LIE WB SUFf:C)µ-; ~~T tJA 
1000 ','.,1~ 

11187 , ... ISl81il MARCH·. MARCH , .... ;gge_ 
TIME SPRlliG FALL FALL N•METEAO METERED .i.PR/MAY JUNE 

. Bi LI.E WB SUF,FOLI( WEST NA 
. ,PD():.·.·_._.·,~: 

;igij -1917 · 111188 , .. e MARCH. MARCH .... 
TIME SPRING FALL FALL N-METERO METEAED APR!MA.Y JUNE 

. · C:~ LIE WB NASSAU EAST AM ·, 
. . !·~:•.:;:;(, 1.g:~{; 

1'117 HtBI · 19111 MAJlCtl. i ),O,RC~ .. -··. ~~---.•._1QQIO 

TIME SPRING fAll FA.LL H-METERD METERED APPJMA.V JUNE ... .... .... .... .... 0.00 ..oo 0.00 - 000 0.00 0.00 .... 0.00 0.00 .... ... 0,00 0.00 0.00 .... 0.00 .... o.oo . ., O.OD 0.00 0.00 0.00 0.00 0.00 0.00 .,. 0,00 0,00 0.00 .... 0.00 0,00 0,00 815 0,01) .... ·O.DO o.oo .... 0,00 Q,00 

030 O.OSI O.OSI 0.09 0.00 o.oo 0.00 0,00 .,. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 030 000 0.00 0.00 o.oo 0.00 .... o.os ... D.27 o ... 0.18 0.00 0.00 0.09 0.111 ... 0.00 0.00 (1.08 0.00 0.00 0.00 0.00 ... 0.00 0.00 .... 0.00 .... .... 0.05 
TOO 0.3& 0.00 D.45 0.27 0.0H 0.09 0.00 700 0.00 0.00 0.12 0.00 0.00 0.0IS 0.00 700 0.10 0.00 0.00 0.00 . ... . ... 0,00 

TIO D.30 0.00 0,55 0.00 o.,a o.,a 0.01 TIO 0.013. 0.00 0,11 o.oe. .... o.oo o.oo 715 0.10 0.00 0,00 0.05 0.QO 0.10 o.os 
Tl0 o.ss 0.00 0.15 O.le 0,0G 0.11 0.00 730 o.u .... 0.1' o.os 0.08 0.00 0,00 730 0.00 0.05 0.20 0.15 o.os 0.25 0.05 

145 0.0 0.00 0,7:J 0,55 0,27 o.tt 0.11 7'5 0.12 0.00 0,1' 0.12 0.12 0.00 0.00 "' 0.35 0,05 0.35 0.25 0.20 D.20 o.os 
100 D.45 O.OG 0,45 0.38 0.11 0.27 0.00 ... 0.2~ 000 0.2-" 0.11 0.12 0.08 0.00 ... 0.35 0,05 0.30 0.'5 0_20 D,15 0.05 ... D.45 0.09 0,55 o.lllS 0,38 o.,a o.o, 115 0.11 0.00 0.18 0.29 0.18 o.oa .... "' 0.30 0.05 0.25 0.25 0.15 ll.15 0.00 

130 0.45 0.09 0.31!1 0.45 0,18 o.o• 0.011 ... 0.,2 0.00 0.24 0.'24 0.12 0.12 0.00 130 Q.30 0.1G o.~o O.t:0 0.25 0,25 o.,s. ... 0.27 0.0i 0.11 0.27 0.tl .... 0.00 us 0.12 o.oo D.18 o.u 0.08 0.00 0.00 145 0.415 0.10 Q.35 0,45 0.30 0.35 0,25 

000 .... 0.00 0.00 0.11 Q.OQ .... . ... ... 0.12: Q,00 D.12 o.os 0,00 . ... 0.00 l>OO .... 0.10 ·~ 0.45 .... 0,40 1),25 .,. .... 0.00 0.00 0.11 0.00 .... 0.00 ... !).01) 0.00 o.oo 0.00 0.00 0.011 .... 015 0.50 0.05 0,25 0.40 D.15 0.4CI CJ-05 

All 0.26 0.05 Q,30 022 0.22 0.12 O.O!i» All 0.01 0.00 0.12 o.os 0.05 0,04 0.00 ALL 0.21 0.04 0.19 .... 0.12 o:,e 0.01 

0. UEWB t-lASS.l.U~EST ,IJA E. l.lE \'IB QUEENS AM , ... , ... , ... , ... 
1'187 1G88 tHO MARCH MAACH 1090 , ... 1Qa1 11iI81 1Uiil MARCH MARCH 11100 ,, .. 

Tit.IE SPAIN~ FALL FALL N•t.lETERO METERED APMAAY JUNE llME SPA.ING FALL FALL H-METERD METEAEOAPRIMAY JUNE ... . ... 0,00 .... .... 0,00 0,00 0.00 ... .... 0.00 0.00 0.00 0.08 0.00 .... .,. Q,00 0.04 0,00 .... 0.00 .... 0.00 ••• 0.0!1 0.22 0.11 0.00 0,09 0.05 0,00 .,. .... O,Di 0.04 0.00 0.04 0.04 .... 830 0.05 0.11 0.21 0.00 0.11 0.17 0.21 ... 0,17 0.17 0,04 0.13 0.09 0.09 0.2d ... 0.22 0.22 0.33 0.:13 0.21 0.3Q 0.39 

700 o.u 0.211 0.17 0,04 0.04 0.1.1 030 700 O . .f4 0.44 050 o.sa 0.,U 0.67 0.81 ,,. 0.22 O.il:e 0.22 0.04 0.0i 0.04 .... 715 . ... 0.33 0.44 0.81 .... 0.01 0.81 

100 0.,1 0.30 0.35 0.04 0.09' O,Clt 0.30 ,,. .... 0.30 0.44 0.72 . ... 0.61 0,"01 ,.. 0.13 0.30 0.H 0.04 0.0li> O.OG 0,28 745 0.01 .... 0.50 , ... .... 0,01 .... 
100 0.22 0.13 a.S7 o.u 0,01> (1,13 0,>0 100 o ... o ... 4 0,00 .... 0.44 0.11 . ... 
115 0.011 D.011 0.81 O.OQ 0.00 0.17 0.00 ... 0,3:1 0.21 O.,U 0 ... 0.2t o ... 0,39 
a,o 0.0.fi 0.00 0.17 0.04 0.0111 0.13 .... no 0.11 0.3:J 0.39 0.44 0.17 o ... 0.21 

1'5 0.09 D.04 0.13 0.04 0.08 0.17 0,00 ... 0.11 0.22 0.2& 0.44 0.17 .... 0:21 ... 0.0.t 0.0 .. 0.13 O.OQ 0.08 0.00 0,00 ... 0.11 0.22 0.21 0.:21 0.08 0.3Q 0.17 
115 0.00 O.Oo\ 0.011 0.09: o.o• 0,0( .... 91! 0.11 0.17 •~2 0.11 0.00 0.21 0.11 
ALL o.,o D.13 0.22 0.011 0.07 0,09 0.13 ALL 0.27 0.21 o.,, 0.:37 o.2e 0.44 03' 

1 mi/h = 1.61 km/h 
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Table 19. Proportion of zones with speeds <::a 30 mi/h LIE eastbound p.m. 

. 

"A. LIE EB SUFFOLK.EAST PM 
. .•. 

11'90• : .1990, 
1aai' 19118, UIH MARCH' ' MARCH 

,_ 
19"0 ' 

flME SPA.ING FALL FALL N·METEA .METERED APMIAV JUNE llME 
1530 0.00 0.00 O,IJ 0.00 0.1l 0.00 o,ta 1530 
1545 0.00 0.13 0,00 C.13 0.13 o.oo 0,00 1!145 

11100 0.13 0.13 0,00 0.13 0.13 0.13 0,00 1000 
11115 0.1l 0.13 0,00 0.25 0.25 ~J.'13 0,13 1815 
1030 .,., o.n 0.13 0.25 0.25 0.13 0,:.1& 1"30 
IM5 0.75 0.30 0.13 0.3e. 0.2s 0.25 .... 164> 
1700 O.lS 0.63 O.':S .... 0.2S 025 O.Gt 1700 
1715 O.ta o.u o.u o.3a 0.2S 025 o.~a t71~ 

mo 1.00 ... , o.u 0.31l .... 0.25 Cl.25 1730 
1745 100 0.75 o~s .... Q.::!S 0.'2:5 C.25 1745 .... \),ti 0.15 C.13 0.25 0.25 0.'2:5 .... 1800 
1815 0,"15- 0.25 0,13 0.13 0.25 0.13 0.25 11'5 
1130 0,13 C.25 0.13 (),13 ... , 0.13 0.13 \830 
1945 .... .... 0,13 0,13 0.00 0.00 0.13 1845 
AU ()_49 0.36 o.n o.t:1 0.21 0.15 0.22 All 

D, ~1EEBHASSAUWEST PM 
1~90 1990 

19117 .1988 1919 MARCH MARCH 1990 . 1!X)O 
TIME SPRING FALL FALL N-f.fETER METERED APA/MAY JUNE TIME 
1530 0.04 0.00 .... o.oo 0.00 0.00 0,04 1530 
1545 0.04 0.00 .... .... 0,07 0,00 0.11 1545 
I ... 0.04 0.04 .... 0.00 0.07 0.00 0,19 1,00 
1815 0.07 0.04 0,04 0.00 (1,07 0.00 0.28 151.S 
1630 0.07 O.C!.f 0.07 0.07 0.07 0.04 0.3<1 IBlO 

1645 0.04 O.C!4 0.07 0.11 0.07 0.04 0.41 1a45 
1700 0.00 0.07 t>,19 0.07 0.15" 0.01 0.37 1700 
1715 0.07 0.15 0.07 0,00 0.D4 0.11 0.33 1715 
17:10 0.07 0.30 0.11 0,04 0.11 0.28 0'3 t730 

174& Cl.15 0.20 0.11 C!,19 0.16 0.2t 0.41 1745 
IIIQO .... 0.1P 0,07 0.11 0.07 0.2& 0.'3 1100 
11J15 0,19 0.07 0,04 0,04 0,00 0.15 o.ze 1815 
mo 0.07 0.04 0,00 o.oo 0.00 0.04 0,2'2 1830 
1845 o.oo .... 0.00 o.oo 0.00 D.00 0.07 1845 
ALL .... 0.00 o.oe 0,04 0.Dd o.oa 0,2! ALL 

1 mi/h = 1.61 km/h 

. . .. ., 
8. LIE;EB SUFfOL~~E~ PM , ... , ... 

1987· ,·gaa. 191,Q .MAACH t.~-.RCH 
SPRI...,. F.t.ll F~Ll. N-MElER ,METtitEo 

0.13 o.oo 0.00 .... 0.00 

0,27 0.00 0,00 0.00 0.00 
0,33 .... 0.00 O.o<> 0.00 
0.27 0.00 o.oo MO 0,00 
o.~o 0.00 o.oo o.oo 0.00 
D.'10 o.oo O.CIO 0.00 0.07 
0.20 0.01 0.00 0.07 0,13 
0.20 0,07 0,00 0,13 C!,13 
()_,:., 1).1:J o.oo ,.., 0,20 
0,3:'I D.07 D,00 tU:J 0,13 

0.13 0.00 0.00 0,,13 0.13 
0.13 0.00 0,00 0-.00 0,(10 

0.13 0,00 0.00 .... 0.00 
0.1:1 D.00 0,00 o.oo 0.00 

0.24 0.02 0.00 o.os 0.06 

E. LIE EB QUEENS PM .... 1990 
U:187 1088 u1ao MARCH MARCH 

SPRING FALl FALL .N-METER METEAEO 
0.67 0.U 0.U ._,, 0.39 

O.ISO 0.44 .... 0.::19 0,39 
0,ISO 0.33 0.4'1 0 . .C-4 O.•U 
0.81 0.3J D,50 0,39 0.39 .... 0.31i1 0.39 0.33 0.44 
0.50 0.33 0.33 0,22 0.39 
0.39 0.39 0.39 0.33 0,39 
0.11 0.33 0.33 0.31il 0.39 
0.22 0.22 0.39 0,39 (1,39 

0.33 0.22 0.-44 0,33 0,28 
0,28 0.11 0.33 0,3!2 0.28 
0.33 0.17 0.3D 0,17 0.2~ 
0,22 0.17 0.33 0,21 0,39 
0.22 0.08 0.33 0.39 0.28 
0.37 0.29 o.•o 0,33 0.37 

. 

,1990 1990 
APWMAY 'JUHE 

o.oo .... 
o.oo o.oo 
0.00 0.07 
0.00 0.00 
D,00 0.00 
0,00 Cl,O7 .... 0.07 
0.00 0.13 
0.07 0,13 
0.07 0,13 
0.00 0,00 .... 0,00 

0.00 0,00 
0.00 o.oo 
0.01 0.04 

1990 11m 
APR/MA,•,-' JUNE 

D.33 .... 
0.44 .... 
0.50 .... 
0.50 0,,. 

0.33 0.81 
0,33 0,(11 
0.33 ._., 
0.33 0.tl1 
0.2a OJl1 
0.33 0.e7 
0.22 o.cn 
0,17 0.50 
0,33 0,50 

0.21 
._., 

0.34 0.57 

·' - .. '' 
·c. LIE EB NASSAU EAST PM ' • ·.,~:' '*' ··:.," "<:.''.'..'., . 

19&9 'M~RCH ···MM°lcH·';?.1MiO•: :-1MIO 
FALL _N.:1-1aen MEleReo ·. APFVMA·t'. 'JuNE 

19$7, 
llME SPAlNG 

1936 
FAL\. 

lSJO 0.00 o.oe 
0.1:2 
0,12 

0,00 0.00 0.00 0,00 0,01 
16-1.S 0.00 O.OD 
1000 0.00 O,QO 
uu, o.oo 0.12 0,00 
1030 0.00 O.H! 0.00 

IIWS 0.00 O.ta 0,08 

1700 0.00 0.12 0.12 
171S 0.00 0.12 0.12 
1130 0.06 0.24 0.12 
1745 0.00 0.24 0.18 
1800 0.00 0.24 0.12 
1115 o.oo 0.24 0.12 
1130 o.oo 0, 12 0.00 
184S o.oo o.oo o.oo 
Al.I. o.oo 0.1,1 o.oa 

0.00 0.00 0,00 O,ot 
o,oo o.oo o.oe o.oe 
0,00 
o.oo 
0,00 

o.oe 
O.OB 

0.12 
O.IS 
0.12 
0.12 
0.12 
0.00 
005 

.0.00 
0,12 
0,12 
0,12 
0.12 
0.18 
C!,12 
0,12 
0,12 
o.oo 
0.00 
0.07 

0. 12 0.05 
0.18 0,05 
0,18 0,12 
0.24 0,12 
C.24 0.12 

lUi!4 0.18 

0.24 0.19 
0.24 0.18 
0.24 0.12 
o.,a 0.12 
0.00 0,00 
0.15 0,10 



The tables show that the congestion index is low (usually zero) at the beginning of the peak 
period, increases in the middle of !be peak period, and then tapers off. careful study of the data is 
required to identify the changes between the 7 samples in the time series over the course of the peak 
period. The overall changes in the congestion index for the entire LIE for westbound a.m. and 
eastbound p.m. are as follows: 

CONGESTION INDEX 
A:fil:. .J1!!h 

Spring 1987 
March 1990 Nonmetered 
March 1990 Metered 

.28 

.20 

.15 

.21 

.11 

.13 

The above data is consistent with the overall statistics presented earlier in chapter 3. The a.m. 
peak period shows_general improvement in congestion for the March 1990 a.m., while the p.m. peak 
period shows no improvement over March 1990 nonmetered but some improvement over spring 1987. 

RAMP DELAY 

Table 17 previously presented the data available on ramp delay for the ApriVMay metered 
period. Most of the queues are less than five vehicles. Queues tend to be particularly low at the 
lower volume ramps. Another reason for some of the small queues, however, is the propensity for the 
system to shut certain ramp meters down in response to excessive queuing on the ramps. The average 
queue computation includes those periods when the meter is queued off and there is no queue at the 
meter. 

An average queue was computed by facility and direction and is as follows: 

LIE westbound a.m. - 1.2 vehicles. 

LIE eastbound p.rn. - 3.4 vehicles. 

NSP/GCP westbound a.m. - 2.4 vehicles. 

NSP/GCP eastbound p.m. - 2.4 vehicles. 

The number of vehicle hours of ramp delay can be computed by multiplying the average 
number of vehicles in queue for each ramp by the amount of time that metering was to have been 
active (usually 2 hours). The estimated VHT due to ramp delay is 86 vehicle hours for the a.m. 
metering period for both the LIE and NSP/GCP and 147 verucle trcmrs-fur ihe p;m; metering period; 
In each case, this represents only about one tenth of I-percent (0.1 percent) of the total VHT for the 
respective peak periods. This is an incidental amount of delay to entering traffic. 

However, it should be recognized that the ramp delay is probably less than what it should be 
with ramp metering. There are low volumes at some ramps, while other ramps experience so much 
queuing under metering that the meters are queued off, eliminating the ramp delay. Even a doubling 
or tripling of the ramp queues would result in a relatively insignificant amount of delay on a system­
wide basis. If the queues were allowed to interfere wirh surface street traffic, however, the amount of 
delay would be spread across miuiy more vehicles and the increased delay would be significant. 

122 



The logical conclusion, then, is that queue storage on the ramps is a critical element of system 
design. The major factors in creation of that storage capacity are ramp length, location with respect to 
nearby surface streets, and two-lane versus single lane metering. A strong argument could be made 
that two-lane metering is needed on a nwnber of INFORM ramps to eliminate or forestall the shut­
down of the metering. While work has been done on the ramp metering algorithm to reduce the 
propensity for queued off meters, the ability to meter and the flexibility in metering is seriously 
compromised by not having the two-lane capability available. Thus, careful consideration of ramp 
volumes, storage capacities, and operational policy on queue management is essential in system design. 
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6. PERCEPTION SURVEY OF LONG ISLAND RESIDENTS 

One of the important evaluation measures of INFORM is how the system is perceived by those 
who use the system (i.e., primarily the residents of Long Island). Perceptions of users of INFORM 
were gauged through a set of surveys of Long Island residents. The survey methodology was 
described in chapter 2. The results are presented below. 

GENERAL CHARACTERISTICS OF RESPONDENTS 

Table 20 indicates the distribution of respondents by age and sex. The table indicates that an 
approximate equivalent number of male and female drivers responded to the survey. Nearly two thirds 
of the drivers are younger than 50 years old. 

DRIVING HABITS 

The survey results indicated that, during an average week, Long Island drivers drive 
approximately 156 mi (251 km). Males tend to drive slightly more miles than females. Questions 
were asked regarding the typical times of day during which travel takes place as well as the facilities 
on which that travel occurs. Table 21 indicates the percentage of respondents that drive during 
specified periods of time for both the "average day" as well as the work commute. The numbers are 
not intended to be totalled, as respondents could have checked several periods. The table indicates 
that travel is done throughout the day but that the heaviest periods of travel are during the a.m. and 
p.m. peak commuting periods. Male and female drivers drive in the same general patterns, but 
females are slightly less likely to be driving in the peak commuting periods. 

Table 22 indicates how the driving is distributed over the INFORM roadways. It indicates that 
the sections most frequently traveled by respondents are in Nassau County. This is most likely due to 
Nassau County being in the middle of the corridor and the general commuting direction being toward 
New York City. Even though the LIE and GCP in Queens have only half the INFORM roadway 
mileage as Nassau County and Suffolk County, the Queens roadways are travelled as much as the 
Suffolk County roadways and almost two-thirds as much as the Nassau County roadways. The table 
indicates that the Long Island Expressway is traveled more frequently than the Northern State Parkway 
in all of the sections. 

DRIVER UNDERSTANDING OF INFORM 

One of the survey questions posed was "Have you heard about a computerized infonnation 
system on Long Island?" Table 23 indicates the results, stratified by sex and by commuting and 
driving habits. Overall, 60 percent of the respondents had heard about the system. Those !hat 
regularly drive the LIE and NSP/GCP were slightly more informed about the system (approximately 
65 percent) than those who did not regularly drive these roadways (SO to 55 percent - see LIE non­
drivers). As table 24 indicates, however, a very small proportion of respondents actually knew the 
name of the system (6.2 percent). Approximately 87 percent answered that they did not know the 
name. 
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Table 20. Age and sex distribution of respondents 

MALE FEMALE 

~ NO. PERCENT NO. PERCENT 

17-24 38 ~LS 50 11.0 

25-34 58 12.9 81 18.8 

35-49 172 38.3 177 39.3 

50-54 35 7.8 34 7.6 

55 and over 145 32.3 107 23.8 

448 100.0 449 100.0 
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Tabie 21, Time periods driven (percent driving during specified time period). 

MALE FEMALE TOTAL 

All All All 
Commute Trips Commute Trips Commute Trips 

WEEKDAY 
6 a.m. to 9 a.m. 65.5 51.2 64.S 49.? 46.1 43.8 
9 a.m. to Noon 12.l 32.3 9.6 40.8 36.5 10.9 
Noon to 3 p.m. 9.5 34.6 11.l 41.? 38.1 10.3 
3 a.m. to 6 p.m. 37.5 47.0 30.0 53.9 50.4 33.8 
6 p.m. to 9 p.m. 20.2 43.8 12.2 37.6 40.7 16.2 
9 p.m. to Midnight 6.6 21.3 4.7 16.3 18.8 5.7 
Midnight to 3 a.m. 2.0 5.5 2.0 4.1 4.8 2.0 
3 a.m. to 6 a.m. 3.7 2.6 0.9 1.5 2.0 2.3 

SATURDAY 

6 a.m. to Noon 13.0 47.0 11.1 37.6 42.3 12.0 
Noon to 6 p.m. 12.1 59.4 11.1 59.2 59.3 11.6 
6 p.m. to Midnight 6.9 46.1 5.2 27.4 36.8 6.1 
Midnight to 6 a,m. 2.6 6.6 2.0 7.9 7.2 2.3 

SUNDAY 

6 a.m. to Noon 9.5 42.1 5.2 30.6 36.4 7.4 
Noon to 6 p.m. 7.5 59.7 5.5 55.1 57.4 6.5 
6 p.m. to Midnight 5.5 34.3 3.5 24.2 29.3 4.5 
Midnight to 6 p.m. 1.2 3.5 0.9 2.3 2.9 1.0 
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LIE Suffolk 

LIE Nassau 

LIE Queens 

NSP Suffolk 

NSP Nassau 

GCP Queens 

Table 22. Frequency of driving on INFORM roadways 
(percent regularly driving on specified roadways). 

MALE FEMALE TOTAL 

All All 
Commute Trips Commute Trips Commute 

11.8 43.7 6.0 31.0 8.5 

21.6 63.5 9.5 45.0 14.9 

13.8 38.3 7.1 23.7 10.0 

8.7 32.7 4.2 27.l 6.2 

15.6 54.3 9.5 45.5 12.0 

11.6 36.3 6.7 24.8 8.7 

* Numbers do not total to 100 percent 
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All 
Trips 

35.8 

52.0 

29.7 

28.6 

47.9 

29.4 



.... 
N 
00 

Yes, have heard 
about system 

No, have not 
heard about 
system 

TOTAL 

Table 23. Awareness of computerized traffic information ~,ystem on Long Island. 

LIE 
LIE Non- LIE NSP/GCP NSP/GCP 

Male Female Drivers Drivers Comm titers Drivers Commuters TOTAL 

63.5 56.8 64.5 51.5 64.7 67.1 67.0 60.0 

36.5 43.2 35.5 48.5 35.3 32.9 33.0 40.0 

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 



Table 24. Respondent understanding of name of system. 

MOTRIL 
IMIS 
INFORM 
ROADNET 
Don't Know 

0.9% 
3.3 
6.2 
2.4 

87.0 

Table 25. Source of information about the system. 

Radio 7.1% 
Newspaper 34.4 
TV 6.9 
Brochures 0.9 
Was Told 18.7 
Don't Know 31.9 
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As indicated in table 25, those who had heard about the system (even though they may not 
have known the name) had heard from the newspaper, most likely through occasional articles that may 
have appeared about INFORM. Word of mouth was the next most common source, followed by radio. 

Table 26 indicates a high degree of awareness of the overhead traffic advisory signs. The 
specific wording of the question was "On some highways there are changeable overhead message signs 
that describe the traffic ahead. For example: NORMAL TRAFFIC CONDITIONS AHEAD. Have you 
seen these traffic advisory signs over any highways that you use?" Overall, approximately 96 percent 
of the drivers had seen these signs. Thus, while a high percentage of drivers may recognize individual 
components of a freeway system, many do not recognize them as part of a unified system. While 
drivers may not recognize INFORM as a system, this recognition is not likely critical to its success as 
long as drivers properly accept and respond to the individual components of the system. 

Table 26. Awareness of overhead traffic advisory signs. 

LIE LIE NSP/GCP NSP/GCP 
Male Female Drinrs Commuters Drivers Commuters TOTAL 

Aware 97.S 95.9 98.4 95.5 98.9 81.8 96.4% 

Not 
Aware 2.5 ....il -1.& __i.i _ll 18.2 _M 

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

DRIVER PERCEPTION OF TRAFFIC ADVISORY INFORMATION 

One of the survey questions asked was "Based on your experience, how useful is the 
infonnation on the traffic message signs?" On average, 29-percent of the respondents rated the 
infonnation as very useful and another 46-percent indicated that the information was moderately useful 
(table 27). It is possibly significant that a lower percentage of commuters indicated the information to 
be very useful than the larger group of LIE and NSP/GCP drivers. It is quite likely that the traffic 
infonnation is less useful during peak commuting periods, since there are fewer uncongested alternate 
routes during those periods. Although the differences are only 6- to 7-percent, it suggests that drivers 
are aware of this difference in information usefulness by time of day. 

Table 28 indicates the difficulty of the task of maintaining accurate traffic information and the 
critical reviews that drivers give to the accuracy of the information. Overall, only 7-percent of 
respondents indicated the information to be always accurate. However, nearly 56-percent indicated the 
information to be usually accurate. Thus, most drivers appear to be generally content with the 
infonnation. However, some credibility problems remain with a proportion of drivers in spite of the 
amount of time and effort invested in keeping the information current. There are several potential 
causes of inaccurate sign information: limitations in the positional accuracy due to the half-mile 
detector spacing and/or failed detector stations, limitations in temporal accuracy due to the smoothing 
of detector data, and human inaccuracies due to possible operator inattention or delays in response. 
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Table 27. Usefulness of traffic advisory information. 

LIE LIE NSP/GCP NSP/GCP 
Male Female Drivers Commuters Drivers Commuters TOTAL 

Very 
useful 29.8% 28.7 35.4 28.6 37.9 18.2 29.2% 

Moderately 
useful 46.0 46.1 48.8 57.1 46.3 72.7 46.0 

Seldom 
useful 21.0 21.9 15.0 14.3 14.7 9.1 21.5 

Never 
useful 3.2 3.3 0.8 0.0 1.1 0.0 3.3 

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Table 28. Accuracy of traffic advisory information. 

LIE LIE NSP/GCP NSP/GCP 
Male Female Drivers Commuters Drivers Commuters TOTAL 

Always 
accurate 6.8% 7.3 2.4 9.5 3.2 18.2 7.0% 

Usually 
accurate 55.1 57.2 55.1 33.3 54.7 9.1 56.2 

Sometimes 
accurate 34.3 32.6 39.4 57.1 37.9 72.7 33.5 

Almost 
never 
accurate 3.7 2.8 3.1 0.0 4.2 0.0 3.3 

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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A survey question asked "Have you ever changed your route in response to a sign message?' 
Table 29 indicates that some 45-perccnt of drivers sometimes change their route in response to the 
messages. Slightly more than one-quarter have never changed their route. One of the operational 
strategies of INFORM is to operate the signs in such a way as to maintain a balance in traffic among 
the facilities. It is pointed out by INFORM staff that achieving this balance requires only a proportion 
of the drivers to divert The survey results indicate that there is a pool of drivers who are at least 
willing to divert and that the percentages of these divertablc drivers is significant enough to achieve 
the desired balance. 

Table 30 indicates driver perception of the benefits of the signs. The timeliness of the 
infonnation and the advance warning provided of traffic congestion are perceived to be the most 
significant benefits. The provision of alternate route infonnation is perceived as one of the less 
significant benefits. These results correspond to the general operational philosophy of INFORM, 
which places less emphasis on recommending alternate routes than on providing information on the 
location of congestion. 

One of the survey questions asked what changes drivers would make in the signs or the sign 
messages. A compilation of these open-ended responses (table 31) indicated !hat improved accuracy 
was the most frequently mentioned request. A significant number listed the provision of infonnation 
on alternate routes as a preference. 

DRIVER PERCEPTION OF RAMP METERING 

A number of questions polled driver perception of the operation of the merge lights. The tenn 
"merge light" was used in the questionnaire, as this is the name for ramp metering signals used in the 
public relations campaign. Table 32 indicates that approximately one-fifth of drivers have no opinion 
about the merge lights, and that the remainder are split approximately 50-50 on whether they are a 
good idea or not a good idea. The NSP/GCP commuters gave the merge lights a slightly better rating 
than the LIE commuters. 

Table 33 indicates driver perception of the merge light function in several specific areas. 
Drivers were asked to check all categories that apply. It is interesting that the most frequently checked 
responses had to do with the negative aspects of ramp metering. Nearly 45 percent refer to the 
creation of backups at the ramps. This could be interpreted as either an acknowledgement that the 
merge lights are doing what they were intended to do (store vehicles on the ramps) or a sensitivity to 
the backups being more significant than they should be. The difficulty of merging into traffic from a 
stop was checked by over 40 percent of the drivers. The most frequently listed benefit was tl1at the 
merge lights can help reduce merge accidents (20-percent overall). Overall, approximately 37-percent 
of survey respondents have encountered a red merge light (table 34). This percentage increases to 
approximately 48-percent for LIE and NSP/GCP drivers, and to over 60-percent for LIE commuters. 

Table 35 indicates the perceived wait time for those drivers who have encountered a red merge 
light. The waits are perceived to be I minute or less by almost 90-percent of the drivers. Almost a 
third indicated that the waits are less than 10 seconds, indicating that there would usually not be more 
than I vehicle in line as the driver approached the merge light. 
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Table 29. Frequency of route changes in response to highway advisory signs. 

Change route sometimes 
Rarely change route 
Never change mute 

Total 

45.6% 
27.0 

100.0 

Table 30, Driver perception of variable message sign benefits. 

Provide timely infonnation 
Provide accurate infonnation 
Suggest alternate routes 
Warn of tie-ups in advance 

#I 
Benefit 

29.6% 
17.8 
8.9 

33.6 

#2 
Benefit 

16.1 
18.1 
15.1 
20.3 

*Percentage of respondents rating "provide timely information" as the No. 1 function 

Table 31. Changes respondents would Uke to make in signs 
or sign messages (open-ended responses). 

43 Provide more accurate information 
34 Provide infonnation on alternate routes 
28 Make signs easier to read 
20 Provide more current infonnation 
15 Provide more detailed infonnation 
14 Show length of delay to be expected 
12 Indicate time of report 
8 Install more signs 
6 Indicate lane conditions (e.g. which ones are blocked) 
4 Provide names of exits rather than numbers 
4 Indicate speed in incident area 
7 Provide more reliable infonnation 
7 Provide more advanced notice 
9 Make messages more understandable 
2 Remove signs 
I Provide larger signs 
1 Provide bridge and tunnel infonnation (into Manhattan) 
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Table 32. Driver perception of value of merge lights. 

LIE LIE NSP/GCP NSP/GCP 
Male Female Drivers Commuters Drivers Commuters TOTAL 

Good idea 43.0% 36.7 49.6 57.l 47.4 63.6 39.8% 

Not good 
idea 39.8 37.9 40.2 33.3 42.1 27.3 38.7 

No opinion 17.2 25.3 10.2 9.5 10.5 9.1 21.5 

TOTAL 100.0 100.0 100.0 100.0 100.0 wlOO.O 100.0 

Table 33. Driver Perception of merge light effect. 

LIE LIE NSP/GCP NSP/GCP TOTAL 
Male Female Drivers Commuters Drivers Commuters 

Keep traffic 
running 28.1% 22.2 22.8 23.4 23.7 23.6 24.0% 

Reduce 
accidents 30.5 26.4 26.1 26.7 26.9 26.9 27.3 

Make merging 
easier 26.5 24.2 22.9 23.7 23.6 24.l 24.4 

Reduce travel 
time 21.8 20.6 20.1 20.2 20.0 20.2 20.3 

Increase ramp 
units 28.5 25.1 25.0 26.1 25.3 25.7 25.6 

Make merging 
more difficult 42.3 41.9 39.0 40.3 38.7 40.3 42.J 

Cause ramp 
backups 47.2 43.2 41.7 43.2 43.0 43.3 45.0 
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Table 34. Percentage !lf drivers encountering red merge light. 

LIE LIE NSP/GCP NSP/GCP 
Male Female Driver Commuter Driver Commuter Total 

Yes, have 
encountered 41.6 29.9 58.l 59.1 50.5 63.6 36.7% 

No. have not 
encountered 54.6 64.7 39.5 36.4 48.4 27.3 63.3 

Table 35. Perceived typical wait time on a ramp with merge lights. 

Less than 10 seconds 33.9% 
10 to 30 seconds 38.5 
31 to 60 seconds 17.9 
1 to 2 minutes 6.4 
2 to 4 minutes 3.0 
4 to 6 minutes 0.3 

135 



One of the phenomena observed by personnel involved in the operation of INFORM was that 
drivers tend to make a decision of whether to stand in queue at a metered on-ramp or to divert to one 
of the LIE service roads. In most cases, it is easy to observe the queue at the ramp meter while still 
on the service road and to continue on the service road if the ramp delay appears to be excessive. 
Diverting drivers may choose to enter at a downstream on-ramp, or may continue on the service road, 
particularly if the trip is short. This diversion is, in fact, one of the expected effects of ramp metering, 
which is more likely to discourage a short trip from entering the freeway than a long trip, since the 
percentage increase in travel time due to delay at a ramp meter would be greater for a short trip. 
Table 36 indicates that some of this diversion is, in fact, occurring. Some 15 percent of those 
encountering a red merge light indicated that they frequently use the service road or another roadway 
to avoid waiting at the merge lights. Another 27 percent indicate that they do this occasionally. This 
suggests that ramp metering is, at least in pan, having some diversionary effects. 

Drivers were asked how the merge light operation should be changed on their current peak 
period operation. Table 37 indicates the high degree of trust drivers place in the ability of the central 
computer to make a determination. There appears to be a willingness to tolerate additional ramp meter 
operation, if it will improve traffic flow. 

Table 38 indicates driver understanding of the legal status of merge lights. The vast majority 
of drivers recognize the merge lights as a legal traffic control device that must be obeyed. However, a 
sizeable proponion (over 25-percent) perceive that there would be no penalty if they go through a red 
merge light. In reality, passing through a red ramp metering indication is a ticketable offense. The 
results in table 39 indicate that approximately one-third of drivers expect tllat tlley would get a ticket if 
tlley passed through a red merge light. While observed compliance with the ramp meters is quite 
good, the perception among drivers is that the meters are not backed by significant enforcement power. 

Most drivers have the proper understanding of what should be done if a ramp metering signal 
is not on (table 40). Most recognize that they should not stop but should merge directly into traffic. 
However, one-third believe that they should stop briefly and then proceed. A review of the driver 
perceptions of ramp metering indicate that there is still a gap in their understanding of the function of 
ramp metering and their responsibility toward it Nevertheless. field reviews of the ramp metering 
operation indicate that, by and large, motorists are responding to ramp metering in the proper way. 
Thus, the failure to understand is not necessarily a problem in the operation of the system. 

OVERALL PERCEPTION OF INFORM 

A survey question asked drivers "What overall effect is U1e computerized traffic information 
system having?" Table 41 indicates that approximately one-fourth of drivers viewed the system to be 
quite helpful. Another 40-pcrcent indicated that the system helps once in a while. Relatively few 
indicated that it has made the problems worse, although the LIE and NSP/GCP commuters checked 
that response most often (approximately 8-pcrcent). The slightly more negative commuter response 
may have to do with the perception of ramp metering. 

136 



Table 36. Driver diversion to avoid merge lights. 

Frequently 
Occasionally 
Never 

14.7 % 
26.7 % 
58.6 % 

Table 37. What additional times should be considered for operation of merge lights. 

Weekdays Eastbound AM 
Weekdays Westbound PM 
Longer periods during peak hours 
Before and after peak hours 
Weekends whenever traffic is heavy 
Any hour when traffic is heavy 
Let computer decide when 

* Numbers do not total to 100 percent 

8.5% 
9.6% 
5.2% 
3.9% 

18.4% 
29.5% 
39.5% 

Table 38. Driver understanding of legal status of merge lights. 

LIE LIE NSP/GCP NSP/GCP • Male Female Drivers Commuter Drivers Commuter 

A traffic light that 
must be obeyed 82.7 87.5 82.0 85.7 84.8 100.0 

Have no authority 
to stop cars 20.0 14.4 17.8 13.6 14.7 9.1 

Have no penalty if 
go thru red light 28.4 23.6 27.8 40.0 25.8 40.0 

* Numbers do not total to 100 percent 

Table 39. Driver understanding of outcome if merge light is ignored. 

LIE LIE NSP/GCP NSP/GCP 
Male Female Drivers Commuters Drivers Commuters 

Will get a ticket 31.8 32.6 46.5 54.5 44.2 63.6 
Slows highway traffic 18.5 14.9 14.8 27.3 18.9 9.1 
Cause merge accidents 34.5 35.3 33.3 31.8 36.8 36.4 
Nothing 38.5 35.5 34.1 31.8 33.7 18.2 

* Numbers do not total to 100 percent 
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Table 40. Driver understanding of what to do if merge light is not on. 

LIE LIE NSP NSP 
Male Female Drivers Commuters Drivers Commuters 

Don't stop--merge 
right into traffic 61.7 56.0 66.4 52.4 63.8 50.0 

Stop .. wait to see if 
light comes on 3.7 3.7 3.9 9.5 4.3 10.0 

Stop .. then enter the 
highway 34.6 40.3 29.7 38.1 31.9 40.0 

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 

Table 41. Driver perception of overall effect of INFORM. 

LIE LIE NSP/GCP NSP/GCP 
Male Female Drivers Commuters Drivers Commuters 

Quite helpful 25.5 23'.9 27.0 28.6 12.4 27.3 

Helps once in a while 39.6 43.1 38.9 42.9 39.1 54.5 

No noticeable effect 28.9 27.9 31.7 19.0 33.7 18.2 

Has made problems 
worse 6.1 5.0 2.4 9.5 0.0 0.0 

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 
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Table 42 indicates the specific perceived effects of the INFORM system overall. Consistently, 
the most frequently indicated response is that it helps drivers avoid delays. This suggests that drivers 
are citing the traffic information component of INFORM as the most significa.l'lt benefit The other 
most frequently recognized benefits are that it keeps traffic moving and smoothes out highway traffic 
flow. Gasoline savings was the least perceived effect 

Table 43 indicates that, in spite of the positive reception of the traffic infonnation generated 
by INFORM, drivers still rely on lnfonnation from radio stations as the best source of traffic 
information. There is a noteworthy difference between the perceptions of drivers and commuters in 
this regard. The commu,ter subgroups on the LIE and NSP/GCP place higher reliance on radio station 
infonnation than does the overall driver population. It is imponant to note that INFORM provides 
regular infom1ation to :ill the major radio traffic reporting networks, so that INFORM is likely 
responsible for most of the radio infonnation the driver receives within !he LIE/NSP/GCP corridor. 
However, INFORM does not cover all lhe Long Island roadways, which is likely a significant reason 
for driver use of radio stations as the primary source. 

Table 44 indicates improvements drivers would like to see in radio traffic reports on Long 
Island. Providing more frequent traffic updates, expanding the area of coverage, and providing more 
current infonnation were the 3 most frequently mentioned improvements in this open-ended que:ition. 

Table 45 indicates that a large majority of drivers do 11ot know who operates INFORM. Of 
those that did identify a responsible agency, most selected the proper response, New York State DOT. 

Table 46 indicates the thinking of Long Island drivers as to the most important actions that 
can be taken to improve Long Island traffic. The addition of a founh lane on the Long Island 
Expressway was the most commonly checked response. The completion of the LIE service roads was 
also listed frequently. The extension of INFORM eastward or to the Southern State Parkway was 
significantly lower on !he priority list 
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Table 42. Specific perceived effects of INFORM. 

LIE LIE NSP/GCP NSP/GCP 
Male Female Drivers Commuters Drivers Commuters 

Keeps traffic moving 25.5 26.6 34.9 40.9 32.9 45.5 

Helps drivers avoid 
delays 39.6 43.0 51.2 36.4 52.6 36.4 

Helps cut down on 
merge a.:cidents 21.4 20.4 27.1 27.3 22.1 18.2 

Smoot..'tes out 
highway traffic fiow 25.8 20.6 31.02 31.8 27.4 27.3 

Helps drivers save 
gas 4.7 4.2 4.7 4.5 4.2 0.0 

Helps during peak 
hours 22.7 18.i 27.l 36.4 i6.3 36.4 

Speeds up my trip 10.9 8.0 31.02 18.2 15.8 18.2 
' 

Slows down my trip 10.9 11.1 9.3 4.5 7.4 9.1 

Causes backup on 
local access roads 18.3 18.4 16.3 22.7 13.7 9.1 
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Table 43. Driver perception of best source of traffic information. 

Male Female LIE LIE NSP/GCP 
Driver Commuter Driver 

Radio Station 58.4% 52.6 58.0 57.1 61.5 

Message Signs 29.9 40.4 29.4 28.6 31.9 

CB Radio 11.6 7.0 12.6 14.3 6.6 

TOTAL 100.0 100.0 100.0 100.0 100.0 
. 

Table 44. Changes respondents would like to make in 
radio traffic reports (open-ended responses). 

No. Comments 

58 Provide more frequent reports 
54 Increase area of coverage 
41 Provide more current infonnation 
31 Provide more accurate information 
18 Provide more air time for traffic coverage 
15 Provide more detailed reports 
14 Provide more frequent reports during peak hours 
10 Suggest alternate routes 
5 Need more traffic stations 
5 Speak more slowly 
2 Provide advance notice of construction 
1 Indicate type of accident 
1 Provide follow-on reports 
1 Indicate exit no. of incident 
l Indicate time of incident 
1 Indicate speed in incident area 
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Commuter 

63.6 

27.3 

9.1 

100.0 



Table 45. Driver perception of who operates INFORM. 

Male Female LIE LIE NSP/GCP NSP/GCP 
Driver Commuter Driver Commuter 

Nassau Traffic 3.3 2.9 0.8 0.0 1.1 0.0 

Suffolk Traffic 1.0 1.4 0.0 0.0 o.o 0.0 

N.Y. City 
Traffic 3.6 1.4 2.4 4.8 1.1 0.0 

N.Y.S. DOT 18.6 11.8 18.1 19.0 18.1 36.4 

N.Y. State 
Police 1.0 1.2 0.0 0.0 0.0 0.0 

Don't Know 72.6 81.2 78.7 76.2 79.8 63.6 

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 
-
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Table 46. Driver perception of most important traffic improvements needed on Long Island. 

(Percent of Drivers Listing Each Strategy) 

#1 #2 #3 #4 #5 
PRIORITY PRIORITY PRIORITY PRIORITY PRIORITY 

Complete the LIE service 
road network 29.1 19.4 16.9 5.5 4.3 

Add a fourth lane on the 
LIE 39.4 15.6 9.4 4.4 3.6 

Add a fourth lane on the 
LIE for HOVs 7.7 9.3 8.9 12.3 12.2 

Widen Northern State 
Parkway 13.5 21.9 16.1 10.0 6.0 

Extend the TIS farther 
east 2.8 3.7 6.5 7.5 12.4 

Extend the TIS to Southern 
Parkway 4.8 4.5 6.6 8.3 14.3 

Synchronize traffic lights 
on east-west and north 
south arterials 12.6 9.5 10.4 14.0 13.7 

* Numbers do not total to 100 percent 



7. CONCLUSIONS AND SUMMARY OF LESSONS LEARNED 

At the beginning of this report it was stated that INFORM was designed as an operational 
demonstration of corridor traffic control technology. New ground has been broken by INFORM, but 
not without a number of difficult encounters with the reality of buildmg a system of this scale. While 
INFORM continues to undergo change and improvement, experience with INFORM has taught many 
lessons that are important in designing, constructing and operating corridor traffic control systems. 
Some of the lessons have been learned the hard way - through trial and error. INFORM can also lay 
claim to some legitimate successes. 

This summary draws from both sides of the experience. It highlights some of the major 
findings thus far (additional info1111ation will be provided in the final report), and presents a variety of 
lessons learned in several areas of design. construction and operation of INFORM. Comments are also 
provided on the evaluation methodology for such systems. The conclusions and lessons are based on 
evaluation results and are organized into the following categories: 

Motorist infomation. 
• Ramp metering. 

Public perception. 
• General design and construction issues. 

General operational issues. 
• Evaluation methodology for corridor traffic control systems. 

MOTORIST INFORMATION 

INFORM represents the most advanced VMS-based motorist information system in the U.S. 
In addition to the benefits it has provided to the motoring public, it has been and will continue to be a 
testing ground for further fmprovement of motorist infomation strategies. Some of the specific 
findings and lessons learned include: 

Impact on delay - The VMS's are an effective part of INFORM. Toe incident case 
studies have indicated that drivers do, in fact. modify their routes if they are 
consistently given accurate information. Estimated delay savings for the peak period 
incidents analyzed ranged up to 1900 vehicle hours. The estimated annual delay 
savings for the incident-related effects of the VMS's is 300,000 vehicle hours, Delay 
savings are also attributable to INFORM involvement in recuning traffic congestion, 
construction activity and special events, but the savings are difficult to quantify. The 
availability of the signs for certain functions also eliminates the need to perform that 
same seivice in another more expensive way (e.g., nighttime closure of the LIE or 
NSP/GCP for construction and maintenance). 

• Automated sign message selection - Automated sign message selection is an important 
part of INFORM. It is accurate within the limitations of the detector data provided by 
the surveillance system, and is essential to allowing the operators to keep up with the 
infonnation demands in a corridor the size of INFORM, particularly in the peak 
periods. 
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Commitment to VMS operation and infonnation quality - A significant investment of 
operational staff time is made in maintaining the timeliness and accuracy of the 
INFORM sign infonnation. A commitment to the installation of VMS's must be 
backed by a significant commitment to their operation. Monitoring and control of the 
INFORM VMS sign information comprises an estimated 80 percent of operator time 
(based on operator interviews), even with the assistance of an automated message­
selection algorithm. One cannot expect the system to run itself and maintain the 
quality of information that the motoring public expects. INFORM produces over 
14,000 sign messages per month to attempt to maintain the quality of information. 

Level of diversion - Diversion is clearly taking place in response to the sign messages. 
For a typical incident using passive messages (i.e .• no recommended alternate route), 5 
to IO percent of mainline traffic on INFORM could be diverted over several upstream 
off-ramps (typically 3- to 4- percent at an individual ramp). 'Ibis can vary widely, 
however, based on the location and severity of the incident, availability of alternate 
routes and other factors. This suggests that motorists have some degree of faith that 
the INFORM information is accurate and that motorists perceive that faster travel can 
take place on an alternate route. What occurs on the alternate route is difficult to trace 
due to the many origins and destinations of motorists and to the relative lack of 
detectorization on the alternate route. Displaying a diversion message (such as 
"LONG DELAYS ON 495 EAST, USE N. PKWY) typically results in higher 
diversion percentages, depending on the ,>roximity and capacity of the alternate route. 
Experience on INFORM indicates that, as a rule of thumb, adding a diversion message 
will double the nonnal passive diversion percentage. Numbers could be higher for 
extremely convenient diversion routes and lower for inconvenient diversion routes. 
Diversion messages should be used sparingly, as drivers who encounter delays on the 
diversion route may fault the system for recommending ,hat they be sent that way, 
even if that route is faster. Passive congestion signing pm;: the system at less risk of 
being criticized and tends to avoid the major shifts in volume that can create alternate 
route congestion, if alternate route capacity is limited. 

Transferability of diversion percentages to other corridors - In general, the following 
rules would apply to the level of diversion: 

The diversion percentage would increase as the direclness of the alternate route 
increases. 

The diversion percentage would increase with increased excess capacity on the 
alternate route. 

The diversion percentage would increase as the motorists' faith in the signing 
system increases (i.e., after the initial break-in period when motorists are 
detennining how reliable the information actually is). INFORM operators 
recognize the credibility of the sign infonnation to be an extremely important 
factor in influencing motorists' decisions to change their routes. It is their 
philosophy that, if the signs cannot be believed, it is highly unlikely that the 
signs would have much influence on traffic patterns over the long tenn. 
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• 
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Diversion and alternate route traffic control schemes - 'The development of effective 
conidor diversion schemes is heavily dependent on the ability of alternate routes to 
absorb traffic from the mainline. Parallel freeways, such as the LIE and NSP/GCP 
offer an ideal opportunity for such diversion to take place, and such diversion has been 
identified on INFORM. Toe lack of traffic-responsive capabilities on parallel arterials 
is the most significant detriment to the potential overall effectiveness of diversion 
strategies. Several incident reconstructions indicated a high initial diversion to 
arterials, followed by arterial breakdown when capacity was exceeded. While 
INFORM was designed and equipped with traffic-responsive arterial control, this 
capability was not able to be used during the evaluation. System commllllications 
problems during the evaluation created the potential for intersection controllers to drop 
off-line. The stand-by timing pattern, which would be used in this eventuality, would 
be significantly different from the traffic responsive pattern. The LIE service road 
could not be detectorized adequately enough. due to fiscal reasons, to provide the 
desirable level of infonnation for traffic responsive control. The other primary east­
west arterial highway on the INFORM system (Jericho Turnpike) is generally too 
distant from the LIE and NSP to be a viable diversion route, even if the traffic­
responsive feature were operable (although it may come into play during the most 
severe incidents). Conflicts with north-south traffic Wlder a traffic responsive 
diversion plan is certainly a deterrent to effective diversion traffic control, but is less 
of a problem during off-peak periods. 

Use of VMS's in general - The extent to which other highway networks are 
appropriate for extensive use of VMS's is highly dependent on diversion potential in 
the corridor. Low diversion potential (i.e., lack of parallel routes with available 
capacity) means that the information provided will be of less value. 

VMS location - VMS location should be based on logical diversion points. Signs 
should be associated with specific route choice opportllllities, and located far enough in 
advance of the diversion point to give drivers sufficient time to change lanes. While 
additional signs could always be used on INFORM, most of the signs have proved to 
be well located. A recommended strategy for detennining sign location is to think 
through the possible combinations of incident location and associated diversion points, 
including diversion points on the arterial system. There is greater need for placing 
signs at logical diversion points which may be farther from the freeway than may have 
been customarily thought. If motorists are told about congestion only when they reach 
the freeway, it may be too late to provide them with a convenient alternate route. 
They must be infonned at the location of their diversion point 

Importance of information quality - Maintaining the quality of the infonnation 
displayed by the signing system must be a top priority of system operation. Signing is 
a passive method of control, relying on an infonned, voluntary decision by drivers. 
Motorist confidence in the system is difficult to earn and easy to lose. Providing stale 
infonnation is one of the quickest ways to lose credibility. For ·a system the size of 
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INFORM, and for many smaller systems. automated sign control with human 
monitoring and refmement is likely to be the most effective combination. Without 
automated control, operators are not likely to be able to respond quickJy enough to 
changes in traffic conditions and could easily forget to modify sign messages. Without 
human involvement, the sign infonnation may sometimes lack meaningful detail and 
may occasionally be wrong. 

Factors in maintaining information credibility - Maintaining credibility is one of the 
most important tasks iii operating a VMS system. While a majority of motorists from 
the survey viewed the sign infonnation to be useful and accurate, it is evident that 
some credibility problems remain. Possible factors contributing to the lack of 
completely accurate information include: 

Specification of delay areas by exit number. Where longer distances exist 
between interchanges, there is more likely to be error between what the VMS 
says and what the motorist perceives. For example, a distance of 2 mi (3.2 
km) between interchanges means that the location of the end of lhe queue 
could be as much as l mi (1.6 km) from the nearest interchange. 'Ibis can be 
perceived as erroneous infoimation by the motorisL Cross streets between 
interchanges could be considered as supplemental landrnartcs to increase the 
ability of the system to define congestion location. These cross streets need to 
be well marlced so that drivers can correlate the sign message with physical 
location. Street names could be used in place of exit numbers, but exit . 
numbers are readily learned, are sequential down the Ienglh of the freeway, 
result in fewer characters per message, and are more easily managed by the 
system. 

Time delay between actual conditions and display of the appropriate message 
ori a sign. This can be attributed both to the necessary smoothing/filtering 
process for detector data and decision algorithms in sign message selection. 
Consequently, there is a lime period (hopefully brief) in which sign messages 
are not displayed for delay conditions that have developed or in which sign 
messages remain for delay conditions that no longer exist. 

Failed detector stations, which significantly reduce the resolution of the data 
being processed for making sign message decisions. This affects both 
automated and manual signing. 

Signing philosophy - One of the goals of the operation of the signing system is 
operational balancing across the facilities. 'Ibis is a delicate task and is only learned 
from ·experience on each individual system. Messages that are too strongly woroed 
can be counterproductive and lead to significant credibility problems. The INFORM 
signing strategy is generally to provide as much infonnation as possible on the 
location of delays so that drivers can make reasonably intelligent decisions on route 
choice given their current positions and ultimate destinations. The signing philosophy 
described in earlier sections (i.e., bracketing congestion areas by exit numbers, e.g., 
"DELAYS EXITS 34 TO 37") is an effective method of communicating congestion 
locations to the motoring public. In most cases, it is superior to identifying the length 
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of congestion (e.g., "DELAYS NEXT 3 MILES"), as it allows motorists to more 
effectively deteIDline where they should exit the facility and which reentty point wm 
place them downstream of the incident. 

Freeway detectorization strategies - The detector spacing on the freeway portion of 
INFORM is approximately one station each one-half mi (0.8 km). If all deteetors are 
wowng, this assures that the location of an incident or back of a queue will be in 
error no more than one-half mi (0.8 km). While this amount of error can be 
distinguished by motorists, the detector spacing is in keeping with the sign message 
strategy of bracketing the delays by interchange location. More frequent detector 
spacing would, of course, improve resolution and responsiveness. 

Ramp detectorization strategies - Detectorization of all on-ramps and off-ramps is an 
important part of the signing and diversion strategy. On-ramp and off-ramp volumes 
are often referred to by operators to determine whether the signing messages are 
having an effect (or too much of an effect). Even if on-ramps are not metered, they 
should still be detectorized. Under budgetary constraints, thls could be done 
selectively, with emphasis on important diversion-related l'l!IIlps. 

Administrative aspects of sign message selection - A committee structure for reviewing 
sign messages, as done for INFORM, is an effective method of gaining the collr.ctive 
wisdom of agencies with a vested interest in use of the signs and in gaining consensus 
on how the signs should be used. However, it introduces more pressure to display a 
wider range of messages, including public service announcements that may not be 
relevant to traffic management The sign message selection criteria must be defined 
well enough to avoid misuse of the capability but be flexible enough for operators to 
respond to the wide range of conditions. 

Messages ·during non-delay periods - Experience with INFORM indicates that it is 
better to continually display messages on the signs rather than to leave the sign blank 
during noncongested periods. Displaying the "NORMAL TRAFFIC CONDmONS 
AHEAD" message greatly reduced the complaints about the signs being inactive. 

Timing of sign installation - Signs should be installed not too far in advance of the 
date of expected system operation. Signs standing doIDlant for long periods of time 
(as occurred with INFORM) results in a longer period for gaining public acceptance. 
It wm take the public longer to be convinced that the signs actually work. In addition, 
the signing strategy should be tested offallne prior to the time at which the signs are 
first actively used. Mistakes, oversights and inefficiencies in the early stages make it 
more difficult to earn the trust of motorists. Signing software should have the 
capability to examine system sign selection and allows operator sign selection for 
training purposes without actually displaying the messages in the field. 

Accident frequency - Accident data are available for the conidor through 1989. Toe 
VMS system was fully operational for most of 1989, but the ramp metering system 
was not There was a 5-percent reduction in accidents (reportable and nonreportable) 
on the LIE in Nassau County between 1988 and 1989. At the same time, accidents on 
S.R. 135 on Long Island (used as a control section) increased by 13-pen:ent. This 
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potentially represents a positive influence of the VMS system on accident occurrence, 
but insufficient time has elapsed to determine if this constitutes a sustained trend. 
Two more years of accident data should be obtained to verify INFORM's effect on 
accidents. 

RAMP METERING 

Oveiview of ramp metering results: 

The a.m. peak period speeds for the March 1990 metering case increased 3- to 
8-percent over the March 1990 nonmetering case and 13-percent over the 
spring 1987 case. Certain subsections showed higher increases and others 
showed lower increases or no change. VMT was either higher or remained 
stable for the metering case. Changes were statistically significant at the 95-
percent confidence level. 

The p.m. peak period speeds for the March 1990 metering case were 
uncllanged from the March 1990 nonmetering case and increased 13- percent 
over the spring 1987 case. VMT increased approximately I-percent over the 
March nonmetering case and approximately 5-percent over the spring 1987 
case. 

To provide perspective. an improvement in speed of 10-percent would result in 
approximately 3 million vehicle hours of delay saved annually for the a.m. and 
p.m. peak periods in the peak direction of travel alone. Thus, there is potential 
for substantial reduction in vehicle hours due to ramp metering. 

The maximum increase in throughput in a bottleneck section for the metering 
scenario was 7-percent Other bottleneck sections increased by 2- to 3-percent 
and others were unchanged. Thus, ramp metering may produce marginal 
increases in throughput through bottleneck sections, but not likely more than 2-
to 3-percent, on average. 

The congestion index (percentage of detector stations with speeds less than or 
equal to 30 mi/h (48 km/h)) was reduced by 25-percent for the March 1990 
metering versus March 1990 nonmetering cases and SO-percent for the March 
1990 metering versus spring 1987 cases for the a.m. peak period. A slight 
increase was noted for the p.rn. March-to-March comparison and 35-percent 
decrease was noted for the comparison to spring 1987. 

Average queues at metered ramps througll.out the metering periods are 
relatively short, ranging from 1.2 to 3.4 vehicles. This represents only about 
0.1-percent of the total VHT on the LIE and NSP/GCP. Contributing factors 
to this low number are a number of low-volume ramps as well as the 
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propensity for metering to be shut off on the higher volume ramps to avoid 
surface street impacts. Later versions of the ramp metering algorithm have 
enabled the metering operation to be preserved more frequently. 

Limitations in ramp metering effectiveness - The potential effectiveness of ramp 
metering on INFORM is constrained by the limitations in the number of ramps 
metered, in the storage areas to manage queues and in the maximum metering rates for 
single-lane metering. Ramp metering proved not to be as effective as was anticipated 
in the feasibility study. INFORM does not have sufficient ramp metering control over 
enough traffic to produce a noticeable, sustained change in freeway speeds. Some of 
the potential. ramp meters were eliminated from the design and others were eliminated 
by construction projects. Even if these meters had not been eliminated, the capability 
of the system to restrict entering traffic would still be limited. Significant use of two­
lane metering is needed to exercise greater control over high-volume on-ramps. 
Additional ramps also need to be metered, including selected freeway-to-freeway 
ramps before adequate control can be established. 

Queue management and two-lane metering - Inability to manage queues so as not to 
impact cross streel traffic is the most serious threat to the success of ramp metering. 
As traffic demand on the freeway increases, the capability of the system to manage 
queues will become increasingly important Two-lane metering must be a serious 
consideration in a ramp metering system. Major geometric changes in ramp 
configuration can often be avoided by allowing two-lane peak period metering on 
ramps that function as single lane during the rest of the day (e.g., Minnesota DOT uses 
two-lane metering on ramps with minimum 18-ft (5.5-m) pavements). Two-lane 
metering applied on INFORM could eliminate most queue spillover onto arterial 
streets. 

Phased tum-on of ramp metering - The phased turn-on of ramp metering worked quite 
well for INFORM. It allowed for greater attention to specific traffic engineering needs 
at individual ramps and allowed knowledge to be gained that would improve 
operations as implementation proceeded. 

Anticipation of future volumes - A number of ramp volumes more than doubled 
bet.ween the time of the feasibility study and the actual operation of INFORM Future 
volumes need to be anticipated in the design stage, and flexibility needs to be built in 
to enable conversion to two-lane metering. 

Improving ramp metering effectiveness - There are a number of items that should be 
considered in freeway design and operations to make ramp metering more feasible and 
effective. Some of these include: 

Providing queuing lanes on service roads. Queuing onto service roads should 
be acceptable as long as serious interference with nearby cross streets does not 
occur. 
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ARTERIAL SYSTEM 

Providing adequate storage on freeway on-ramps to minimize potential queue 
interference with arterial street traffic. This can be accomplished by moving 
the ramp junction at the mainline farther downstream (usually only practical 
for freeways being newly constructed or reconstructed) or by providing 
multiple lanes on the on-ramp. 

Queue management at the upstream signalized intersection. This may require 
special signal phasing, such as prohibiting right turns on an approach to an 
entrance ramp; even on a permitted through movement. Queue management is 
one of the primary needs for integration of freeway and arterial systems. 

Arterial speed - The results of the anerial evaluation was hampered by the relatively 
sparse detectorization, particularly on the LIE service roads, where diversion potential 
is greatest Average speed on the LIE service road, as measured by travel time runs, 
decreased by 1 mi/h (1.6 km/h) in the a.m. peak period westbound and increased by 3 
mi/h (4.8 km/h) in the p.m. peak period eastbound. These changes are not significant 

• Arterial volume - Sparse and unreliable detectorization on the LIE service road made 
the determination of volume differences difficult However, limited infonnation from 
machine counts on the LIE service road indicated volume increases of up to IS-percent 
during the a.m. and p.m. peak periods between spring 1987 and spring 1990. These 
volume changes could have come from a combination of the natnral growth in volume, 
diversion of certain trips from the freeway. Some diversion of shorter trips to the 
parallel arterials is typically expected as a byproduct of ramp metering. The 
perception· sutveys indicated that some drivers do divert to avoid ramp meters. An 
improvement in signal timing could also induce an increase in volume diverted from 
the freeway or from other parallel routes. If volume had held constant, more 
significant increases in speed may have been realized. However, the extent to which 
the increase was due to meter-induced diversion, improved signal timing or natural 
traffic growth cannot be determined. 

• Freeway/arterial integration - INFORM is not to the point where full integration of 
freeway and arterial control has been achieved. Arterials have difficulty 
accommodating significant diversion from the freeway. 'This was noticed in several 
incidents in which volume at upstream exit ramps closest to the incident increased 
(i.e., diverted to the service road) but then decreased after a short period of time due to 
saturation at the signalized service road intersections. While the LIE service roads offer 
substantial opportunity to accommodate diversion, their ability to accommodate 
diversion will be limited until traffic responsive timing is implemented. Substantial 
work is still needed on traffic responsive control. The arterial and freeway systems do 
not necessarily need to be integrated for purposes of diversion as long as the arterial 
can quickly respond to changes in traffic patterns. However, there is a need for 
integration for purposes of queue management at the ramp meters. 
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Arterial detectorization strategies - Supplemental anerial detectorization is highly 
desirable on key diversion routes. INFORM is blind to much of what occurs on key 
alternate routes, particularly the LIE service road. Two or 3 detectors at quarter-mile 
spacings in advance of signalized intersections would yield important information 
concerning the adequacy of the diversion route. These could be single lane detectors 
if necessary. While computer algorithms can be devised to estimate intersection delay 
using fewer detectors, the potential for error is large, and actual detectorization is 
preferred. New technology, such as video image detection, may become appropriate 
for queue-sensing and 'delay estimation at such locations. and these applications should 
be kept in mind. 

PUBLIC PERCEPTION 

Driver awareness of the VMS's - 96-percent of the residents surveyed in the -INFORM 
area stated that they had seen the VMS's. 

• Usefulness of information - Overall. 29-percent of the respondents rated the sign 
infonnation very useful, and 46-percent rated it moderately useful. 

• 

• 

Accuracy of the infonnation - 7-percent of the respondents indicated the information to 
be always accurate, and 56-percent indicated it to be usually accurate. 

Changes in route - Approximately 45-percent of the drivers stated that they 
"sometimes" change their route in response to the sign messages. Slightly over 25-
percent have never changed their route in response to a message. 

Perceived wait time at ramp meters - Waiting time at the ramp meters are perceived to 
be 1 minute or less by SO-percent of the drivers who have experienced a wait This 
seems to correspond to the findings of the ramp delay studies. 

Diversion to avoid ramp meters • Some 15-percent of those encountering a red "merge 
light" indicated that they frequently use the sen"ice road or another roadway to avoid 
waiting. Another 27-percent indicate that they do this occasionally. Thus, ramp 
metering does produce some diversion effects. 

Overall perception of ramp metering - Approximately 40-percent of respondents 
viewed ramp metering to be a good idea and 40-percent viewed it not to be a good 
idea. The remainder had no opinion. 

Overall perception of INFORM - 25-percent of respondents viewed INFORM to be 
quite helpful. Another 40-percent indicated that the system helps once in a while. 
Overall, it can be concluded that drivers view the VMS's positively, but reaction to 
ramp metering is mixed. 
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GENERAL DESIGN AND CONSTRUCTION ISSUES 

(Based primarily on inteiviews wilh staff of NYSDOT, the operations contractor, .and local police and 
transpOrtation personnel) 

• 

Communications - There were some 200 cuts in the direct-bury cable in the first year 
of operation. A plan did not initially exist to control the cuts. The current procedure 
involves informing contractors of lhe location of the cable at the time of their permit 
application. INFORM inspectors conduct an inspection of the cable both before and 
after the contractor conducts the wolk. ContractoJ'!, who cut the cable are responsible 
for the cost of its repair, but the repair may only be done by the INFORM 
maintenance contractor. This has dramatically reduced the number of cable cuts, and 
cuts are now rare. INFORM has more problem with loss of power, as they do not 
have control over that particular area. 

Inspection - Careful inspection and quality control in con.stroction is critical to the long 
term operation of the system. INFORM has hundreds of miles of cable, and many 
different technkia.i1:: were involved. A high degree of quality control in the 
installation of all system components is expensive to provide but is well worthwhile in 
the long-term operation. 

Access to signs - When designing the variable message signing system, the signs 
should be designed for easy access without shutting down lanes for sign maintenance. 
This may require adding catwalks or positioning the signs differently. Shutting down 
lanes to perform sign maintenance is costly and creates safety hazards. This also 
argues for thf, importance of maintenance considerations in selection of sign 
tecllnology. 

Construction phasing - The sequencing of construction of high-visibility aspects of the 
sysrem should not be left up to the contractor and to the contractor's payment 
schedule. Signs and ramp meters should not be installed too long prior to their actual 
operation. It is Ll\e experience of NYSDOT that thls causes a· public relations problem 
and exposes the equipment to the elements. 

Awareness of opportunities for improvement and expansion - Reconstruction and new 
construction of highway projects offer excellent opportunities to build improvements 
into the system. INFORM has worked with other NYSDOT departments to 
incorporate the provision of communications, CCTV cameras, and restoration of other 
system components into construction contracts. lNFORM inspectors work with the 
contractors to insure the proper installation of components and coordination of 
activities. Particular attention should be paid to opportu.nities for adding conduit 
within a construction contract, with large savings possible over installation under a 
separate contracL 

Impact of construction on INFORM - One of the ocr:urrences that was not forseen was 
the extent to which other con:m·,,'.!ion activity would have an impact on INFORM 
Some of the ramp meters originally installed have been removed for construction 
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work. Other ramps have even been eliminated. INFORM operates within a 
continually changing set of circumstances. Other systems can be expected to 
experience the same conditions and operators should anticipate dealing with this. 

Cost control of replacement parts - Some of the components of INFORM were 
specially designed and manufactured for the system. While the original quantities 
were sufficient to make this economical in the bidding of the conslrUction contract, the 
replacement pans are very expensive. The need for and possible cost of replacement 
parts needs to be anticipated in design, and provisions made to control those costs as 
part of the bid documents. 

• Control center - The location of the control center within the State Office Building 
minimized control center cost but required radio and data transmission_ over a much 
longer distance than if the center had been more centrally located. This has 
implications in communications construction and maintenance cost and in staff access 
time to field units. The control center needs to be designed to accommodate more 
than just the basic system functions. For example, it needs to provide space to 
accommodate tour groups, engineer workspace, and conference area/lwich area. 

GENERAL OPERATIONAL AND MANAGEMENT ISSUES 
(Based primarily on INFORM interviews) 

• Ongoing traffic engineering involvement in all phases of operations - A corridor 
traffic control system cannot be expected to run itself. A commitment must be made 
to traffic engineering involvement in all phases, including ramp metering initiation, 
VMS operations, refinement and modification of metering operations, tuning of 
incident detection algorithms, traffic signal operations, communications with 
emergency se1Vices, and communications with the media. 

Differences between a traffic control system and a highway project - There is a 
tendency to want to make the process of building and maintaining a traffic control 
system fit into the same process as used for highway construction and maintenance. 
This is not practical. Two examples of differences that should be taken in approach 
are: 

Bidders need to be given greater flexibility in construction than DOT's are 
normally accustomed to. These are sophisticated traffic control systems with 
advanced electronics, requiring different approaches to design, operations and 
maintenance. Mid-course corrections may be needed because of advances in 
electronics or circumstances arising in the field. 

Greater consistency and continuity is needed in staff involvement through all 
phases of the project. The project cannot be merely handed off from design to 
const.,iction to operations. Someone needs to guide the project from the start 
and continue with it through the startup and initial operations phase, ideally as 
a project manager who has responsibility for guiding it through all phases. 
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Name of the system - Because of the length of time in implementation, the original. 
name of the system (lMIS) became tarnished. It also did not convey the essential 
nature of the system to the public. The name INFORM was developed by NYSDOT 
management both because it better conveyed the nature of the system and because it 
provided a new image and, in effect, a fresh stan. 

Use of private contractors - Interviews with NYSDOT personnel indicate that 
INFORM has successfully demonstrated the use of private contractors for system 
maintenance and operations. This route was chosen because of some uncertainty 
regarding the outcome of INFORM and the State's concern over hiring permanent 
employees should the system not work out 

• Commitment from top management - Commitment from top management and constant 
provisica of information to them is needed to sustain continuity over time. There were 
a nwnber of commissioners involved over the course of INFORM implementation, and 
State personnel had to keep each one of them informed. 'Transitions in leadership are 
inevitable, and operators of traffic control systems should have the mechanisms in 
place to keep upper management and elected officials informed on what the system is, 
how it operates and the benefits it provides. 

Operations and maintenance plans - Opemtions and maintenance plans are important to 
address in the design phase of the project and are now required by the FHWA. Titis 
forces the designer to consider the implications of design on operations and may 
introduce more cost-effective designs overall, rather than just the design that has the 
lowest construction cost. 

• Software - The software drives the system. Understanding the software is a key to 
operating and improving the system. If the software is developed lJy a consultant, 
.someone (preferably more than one person) on the DOT staff should have indepth 
knowledge of the software, understand what modifications are being made, and be able 
to bridge the gap when new personnel come in. Docwnentation of the software is 
critical to smooth transitions. Ongoing software modifications are needed to tailor and 
tune the system and to more adequately address the needs that arise as the system 
matures. 

Manuals - Several types of manuals have been developed for use on INFORM: 
technical manuals, operations manuals, and system administration manuals. Detailed 
technical manuals were produced during the design and integration stage. The 
operations contractor·pulled the most relevant opermional information from these 
manuals and constructed a quick-reference manual for the daily operational needs and 
a training manual for giving operators basic familiarity with the system. A cross­
reference of system components and relationships was also constructed. These are the 
documents most frequently referred to by operators. 

Key characteristics of a good system operator - The operations contractor was asked to 
identify the key characteristics of a good system operator for 11\'FORM. Several 
characteristics emerged: .. 
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Good powers of concentration and ability to focus on specific tasks without 
losing perspective of the general picture. 

Ability to focus on a specific incident situation and manage that incident over 
time, much like air traffic controllers would watch an individual aircraft 
assigned to them. 

Ability to stick with active operational involvement over 2 or 3 hours, 
maintaining composure during crises. 

Ability to think on their feet The good operators have a mental map of the 
system and are able to do several things in rapid order and keep track of all 
the situations and priorities. This type of multi-tasking skill is difficult to · 
teach, but an operator with that skill is highly valuable to the operation. 

Ability tn pick up other administrative tasks while operational activity slows 
down. 

Although computer understanding may be helpful, it is not a requirement of 
the position. The necessary computer skills can be readily taught 

Importance of networking with other system operators - Traffic control system 
developments are occurring throughout the U.S., and new lessons are being learned on 
each one. Taking advantage of the advancements, approaches. mistakes, and lessons 
learned on each system is an important pan of helping the systems to operate more 
efficiently and successfully. 

Public relations - Agencies ~hould be careful not to oversell the benefits of the system. 
Decision makers should not be given the impression that a traffic control system will 
make congestion disappear but that it will allow congestion to be better managed. 
Benefits are often subtle and receive little praise from motorists. Therefore, the 
systems have significant risk from a political point of view and some politicians are 
reluctant to back them because of the subtle benefits and possibility that they will not 
work. Publishing INFORM's role in major events and managing disasters (such as the 
Avianca airplane crash on northern Long Island in 1989) has helped in that regard. 

Dissemination of INFORM traffic infonnation - INFORM collects information on 
traffic flow that has substantial value to other organizations. An estimated 70 radio 
stations, directly or indirectly, benefit from information provided by INFORM and 
many people involved in the traffic broadcast business derive their living from 
disseminating traffic infonnation, part of which is provided by INFORM. INFORM 
has allowed some of the traffic reporting services to do a better job and to either save 
resources or invest resources in other areas not as well covered. New Yolk State 
financial managers have wanted to sell that information rather than give it away. 
However, INFORM has conf.nued to offer the information free as a public se1Vice. 
This has been an expansion of the system's function beyond its original charge. 
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Interagency coordination - Traffic control spans across numerous types of agencies and 
jurisdictional levels. Coordination and support among those agencies is an obvious 
need. Regular meetings have been very important for communications and 
management of INFORM, as has the work of the sign subcommittee. 

EVALUATION METHODOLOGY 

• Complexity of the evaluation - The evaluation of a corridor traffic control system is 
one of the more complex types of traffic-related evaluatioIL There are numerous 
threats to the validity of such an evaluation, even excluding the statistical and sample 
size concerns. Some of these include: 

Occurrence of incidents - The influence of incidents on traffic flow can be 
peivasive. Inclusion of incident data in the basic comparisons between 
system/no-system conditions leaves the evaluation highly subject to the chance 
occurrence of incidents. Even cordoning off subsections of the system and 
conducting separate "mini-evaluations" is an invalid approach since incidents 
impact traffic far upstream and downstream of the location of the incident 
Incident influences must be screened out, even though the incident may not 
have occurred in the subsection being evaluated. Unfortunately, the necessary 
elimination of incident-related data reduces sample size, and some balance 
must be maintained between accepting and rejecting incident-related data. 

Construction activity - Timing an evaluation to avoid the impact of 
construction activity is a major dilemma. In the northern climates, evaluations 
cannot nonnally be considered during periods when inclement weather patterns 
dominate. When these weather patterns give way to weather more conducive 
to evaluation, construction activity also tends to increase. To the extent 
possible, evaluation during construction activity needs to be avoided. nus was 
not always possible for the INFORM evaluation. 

Time-related factors - A long implementation period, such as occurred in 
INFORM, makes determination of the effect of the system more difficult, and 
many other effects creep in. 

Seasonal factors - Seasonal considerations include volume changes, amount of 
travel occurring during daylight versus darkness, propensity for incidents (e.g., 
heat-related stalls), and differences in weather conditions. 

Experimental control - The most important controls over the evaluation are the 
screening of incident-related data and accounting for volume changes. Comprehensive 
volume data must be available as a basis for judging changes in speed and vehicle 
hours of travel. Because the volume accommodated in the March 1990 metering case 
was as high or higher than the comparison cases, no adjustment was conducted. 
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Time series evaluations - The status of a traffic control system is frequently changing 
and hopefully improving over time. An evaluation of such a system can hardly be 
considered a "fmal word." A time series approach is quite appropriate for such a 
system, particularly when data can be economically collected through the system itself. 

Collection of traffic perfonnance data through the system - Toe original INFORM 
evaluation was designed with a large amount of field data collection. particularly travel 
time runs. This form of evaluation is quite costly and difficult to manage. Experience 
with the INFORM evaluation indicates that data can be successfully collected through 
the system, included calibrated speed data. These data are not only easier and less 
costly to collect than the travel time data, but they are also more comprehensive 
(except for those areas not covered by the system). 

Incident reconstruction and evaluation of incident conditions - Optimizing traffic flow 
during incident periods is one of the primary benefits originally perceived for 
INFORM. The evaluation of those benefits, however, is a difficult task. because each 
incident is unique and the impacts of most incidents are peivasive. Incidents affect 
many travel patterns over multiple roadways and interchanges. The best method that 
could be devised for evaluating these impacts was the complete reconstruction of the 
incident, including incident time/location/duration, sign messages, mainline volumes, 
and ramp volumes. The reconstruction of each incident is complex and required a 
considerably longer time to evaluate than it did for the incident to occur. Delay 
savings estimates are approximate and additional information on arterial delays would 
improve the evaluation. Nevertheless, it was found to be the most effective method. 
Consideration should be given to building incident reconstmction capabilities into the 
system as a long-term need in traffic control softw:ire. 

Designing for system evaluation needs - Reference was made earlier to the need for 
including plans for operation and maintenance in the system design phase. This 
should be expanded to include provisions for evaluation. In fact, a strong case can be 
made that suiveillance needs for operation and evaluation are highly correlated, if not 
identical. What the system evaluator knows after-the-fact should also be known by the 
system operator as input into control decisions. For example, little information was 
available to the evaluation concerning arterial traffic perfonnance. INFORM operators 
are also, in effect, blind to what is occurring on the arterial system. This knowledge is 
essential for obtaining the best use of VMS for diversion, and the lack of 
detectorization undoubtedly results in the underutilization of INFORM's capabilities. 
Designing for evaluation needs should cost no more than designing for effective 
operation and, in the long run, will limit outlays for extensive field evaluation. 

Public opinion - Obtaining an accurate picture of public opinion is another area where 
evaluation and operation have needs in common. Much can be "learned by 
systematically sampling public opinion. Complaints need to be factored in, but should 
not be allowed to bring about a change in operation that would not be for the overall 
good of the corridor. A resident suivey approach will obtain a broader cross section 
of opinion, but a driver-based approach (e.g., questionnaires mailed to drivers of the 
facilities, identified through license plates) is also valid. 
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Use of regular commuters in evaluation - While some coordination, cooperation, and 
longevity problems were experienced with the use of regular commuters to collect 
travel time data for this evaluation, this approach should be seriously considered for 
other evaluations. Several advantages of this approach are: 

The ultimate evaluation of a system is based on how much lime is saved for 
the driving public. There is no more direct form of evaluation than the 
measurement of trip times of actual commuters. If a system provides benefits, 
these benefits should result in measurable time savings for motorists who use 
the system. 

Provided the management problems can be overcome, commuters are an 
inexpensive form of field evaluation. Commuters should record both on­
facility travel time as well as door-to-door travel lime, with atypical trips 
thro'Ml out 

Eventually, this form of evaluation can also be automated, using in-vehicular 
navigation instrumentation of commuter vehicles. 

'.INFORM COSTS 

The costs associated with the construction and operation of INFORM are as follows: 

Construction and System Integration 

Communications 
VMS's 
Ramp meters 
Traffic signal system 
Central equipment 
Freeway detectors 
Maintenance of traffic, 

mobilization. and miscellaneous 
System integration 
Spare pans 

Total 

Annual Costs 

Operations contract 
Maintenance contract 
NYSDOT INFORM staff 
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$13,440,000 
6,341,000 

567,000 
1,381,000 
2,348,000 
1.392,000 

2,277,000 
5,360,000 
1,900,000 

35,006,000 

$1,267,000 
2,650,000 

580,000 
4,497,000 



An economic evaluation of the quantifiable benefits of INFORM was conducted using both the 
March 1990 metering/March 1990 nonmetering and the March 1990 metering/spring 1987 
comparisons. There are many uncertainties involved in such an evaluatid'• 1:iut the intent was to 
establish a general range in br.nefit/cost ratio that could be assigned to Il'h-uRM. The March 1990 
metering/March 1990 nonmetering should provide an indication of the low end of the range. The 
March 1990 metering/spring 1987 should provide an indication of the high end of the range. Only 
operational benefits (not safety benefits) are included in the evaluation. 

It is important to understand that there are many considerations that cannot be included in a 
single benefit/cost value. Examples of items not included on the benefits side of the equation include 
the additional safety, convenience and time savings of using INFORM to assist in construction and 
maintenance activity, the provision of information from INFORM to the radio traffic reporting 
seivices, INFORM staff taking nighttime calls for signal maintenance for NYSDOT signals on Long 
Island (not just the INFORM signals), upgrading of arterial. signals that would have been needed even 
without INFORM, and general benefits of improved communications and information to the police 
(incident response benefits). 

The benefit/cost analysis assumed a IO-year life for INFORM construction items and a 10-
pea:ent discount rate. This resulted in an annualized cost of $10,192,000. The benefits were 
computed assuming an economic value of $8.00 per vehicle hour of delay saved. The delay savings 
were computed for equivalent VMI''s for all time periods, thereby controlling for the amount of travel 
Only weekday delay savings from .he LIE and NSP/GCP were included (i.e., north/south expressways 
and arterials were excluded). The resulting benefit/cost ratios are: 

• March 1990 metering/March 1990 nonmetering - 1.8 
• March 1990 metering/spring 1987 - 8.3 

It is expected that the actual benefit/cost ratio is between these two values. The above 
benefit/cost ratios occur with what may be viewed to be relatively small increases in average speed 
(the maximum difference in average speed is 5 mi/h (8.1 km/h)). However, when this change is 
applied to the large amount of travel that takes place daily on INFORM, it is apparent that the 
computed economic benefits are significanL 

160 

* U.S. GOVERNMENT PRINTING OFFICE: 1992 617-000/46163 




