LAW OFFICES OF Two Sears Drive, 2% Fl

Paramus, New Jersey 07653-1458

(201) 599-1600

STEPHEN P. SINISI, ESQ., LLC g o) 90100

ATTORNEYS & COUNSELORS AT LAW firm@sinisilaw.com

STEPHEN P. SINISI OF COUNSEL

ROBERT L. FALKENSTERN (NJ, NY & USPTO) VANESSA S. FALKENSTERN
May 29, 2026

Via Email (lgara@raritan-nj.org) & UPS Overnight
Lou Gara, Interim Board Secretary

Combined Land Use Board, as Zoning Board

Borough of Raritan

9 West Somerset Street

Raritan, NJ, 08869

Re: IAAT Services LLC (“Applicant”)
1137 Route 202, Raritan, NJ; Block 31, Lot 1
Development Application: Proposed Double-Sided Digital Billboard

Dear Chairman and Zoning Board Members:

Please be reminded that we serve as development counsel for IAAT Services LLC
(“Applicant”) in connection with its proposed development. Supplementing our recent
correspondence, enclosed please find 20 sets of a report entitled “Safety, Environmental & Visual
Impacts” prepared by Simoff Engineering Associates, Inc. and dated 5/26/26.

Kindly inform our office when the Board and/or its staff has issued its “completeness”
determination and assigned a date for the hearing, in order to enable the Applicant to satisfy its
formal notice requirements for this application.

Naturally, should you require additional information or documentation, please do not
hesitate to contact me and we shall endeavor to promptly address your request.

Very truly yours,

LAW OFFICES OF
STEPHEN P. SINISI, ESQ., LLC

By:/s/ Stephen P. Sinisi
Stephen P. Sinisi, Esq.

SPS:1d

Enclosures

Bcc via email: Jeff Bellew, Property Owner
Ccvia email: Client and Project Team
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INTRODUCTION

SIMOFF ENGINEERING ASSOCIATES, INC. (SEA) has prepared this Traffic Safety

Environmental, and Visual Impact analysis for a proposed billboard, on the property

located adjacent to Route 202, known as Block 31 Lot 1, in Borough of Raritan, Somerset

County, New Jersey. The sign is at milepost 22.87 + of Route 202 Northbound. New

Jersey Department of Transportation Straight Line Diagram depicting the site location is
noted as Figure 2 of this report.
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Figure 1. Location Map



The proposed sign dimensions are as follows:

Overall Height: 50.00°
Sign Width: 48’
Sign Height: 14

The purpose of this analysis is to evaluate the traffic safety, visual and environmental
impacts of the construction of the proposed outdoor advertising sign. Accordingly, this
analysis includes the following:

e A review of the Site Plan prepared by L2A Land Design

o A review of existing roadways and traffic conditions in the vicinity of the site;

e Perform a “Cone of Vision” Analysis, to evaluate if the proposed sign will be
located within the peripheral vision of the drivers, and if so, will not create any
safety hazards;

e Crash records compiled for Route 202, and

e Conclusions of this study.

Our findings indicate that construction of the sign will not have any detrimental effects
on safety and traffic flow along Route 202. The conclusion confirms that there are no
detrimental impacts to traffic safety the analysis further confirms that the proposed

billboard can be constructed without any negative environmental impacts.

ANALYSIS

In this area, Route 202 is straight and level and separated by a median. The roadway has
two lanes in each direction, plus shoulders. As noted above, the proposed sign will be
located at approximately milepost 22.87 on Route 202. Figure 2 shows the sign location

on the NJDOT Straight Line Diagram.

We reviewed the NJDOT count station on Route 202 between Charlotte Drive and Ortho
Drive to evaluate traffic volumes at the site. The station reported an Annual Average

Daily Traffic (AADT) of 25,803 vehicles northbound and 27,324 vehicles southbound in



2013. We used these counts in our analysis as a conservative assumption, because higher

traffic volumes would result in lower crash rates.

A “Cone of Vision” analysis was performed using the methodology outlined in the
FHWA publication DRIVER VISUAL BEHAVIOR IN THE PRESENCE OF
COMMERCIAL ELECTRONIC VARIABLE MESSAGE SIGNS (CEVMS), issued
in coordination with the U.S. Department of Transportation and the Federal Highway

Administration. The purpose of the analysis was to determine whether the proposed sign
falls within the driver’s cone of vision and to evaluate the distance and time during which

drivers can observe it. Exhibit B shows the cone of vision for approaching traffic.

We analyzed the sign location using an assumed reading distance of 800 feet and
calculated the time during which drivers can view the sign copy. The posted speed limit
on Route 202 is 55 mph, or 80.7 feet per second. Visibility distance is based on the
motorist’s viewing angle in each direction, taking into account horizontal and vertical
roadway alignment. Based on these factors, the proposed sign will be visible within the

cone of vision as follows:

e Route 202 NB —705 feet, 8.7 seconds
e Route 202 SB — 640 feet 7.9 seconds

The FHWA study titled DRIVER VISUAL BEHAVIOR IN THE PRESENCE OF
COMMERCIAL ELECTRONIC VARIABLE MESSAGE SIGNS (CEVMS),

summarized in Exhibit D, found that motorists’ average glance duration at billboards was

0.3 seconds. By comparison, the cone-of-vision analysis indicates that the proposed sign
will be visible for 7.9 to 8.7 seconds. The sign’s placement and height will allow
motorists to observe it without distraction from the driving task. The study also found

that billboards were not associated with long glances away from the driver’s field of

view.



The 40-degree cone-of-vision analysis shows that drivers will have more than adequate

time for the sign to remain within their field of view.

The billboard will not negatively affect highway safety or the time motorists need to see
and react to highway signs and perform other driving tasks. This conclusion is supported

by U.S. Department of Transportation research.



61.0T YoI= paLicjusAul 1se| ajeq

€0200000 = NS

Page Created: June, 2020

SMIIA pabrepa
ss1loer vs1losr “ON 2inonas
aiEs ayesy
SWnjoA omel)
8 1opRous
T Wswoned
8z ._. o ._. 8z WP PN
PReoRjudun SdRL "peiN
T 3BT Jo RqunN
sS N peeds
£08T Uojoes lafuegy
UBIUL-UON IANHVILS S SHN - PIV [e1epBy
[epRMY jedpound uequn SSEID [RUDfRUNY
L'o'a'CN uopdpspnr
zozsn SureN AN
02C ole W
L Ll e ) SR (2R L e (L L 1 L1 1 i) G st
00 105130005 G/AL JOTeMODPL > 00 19510005 ML DA i § ssediono
8 N s peoy
W m .IH—T ssedispun
g = of sle g peoy
" z[e = a
o e
m S &s Y 2 (2 ses
3 & & 2 2 21 (o] supoyuopy
i < [} 3 < 2 M c L] ey
[ g = s m w m |euBis
=z owel]
+* m % m
9BueyoseU|
NOIS [} g Ll
spein
3 E squny
I3 abueyosaju)
g e z b L 2 m & 8 —
z| m I g s s S\Ls g g g oD
© Z! < o 2
B 8 g . 2 3 5 oo
g g 5 i _, 8 E 2\ g @ Moy N
2 s = o)< s o
2 o= 3 7 2
g HH o R &z Bz gl f=]  wousn
2
3 aroy
wog Ui 09 jessewos ‘I JojemoBpug 09 Jesiewos ‘dmy Hmguauelg @ B SEERIY
e sn SuRN FERIIS
SS Jur peads
c S3UET Jo JaqunN
ol 19pMoys
h<4 JusuRARg
= = 3 ) y = ™ >
° S " o W S b
;qm:c::..i i ./u \ .Eee wr / b oV '
S ¥4, K] £ By A 2
It ::S::; s s / /« Y.
£ ot %
g / %
s / \ Y |
(T L N g
> NOIS s ¢ 3
= s 2 ; "
S SO / By, ). 50 wopoellg
& S / - o \nblﬂ.:‘\a.w fiepuooeg
4 S 207 ATMUNIH ST
5 E
/ 2, N
Ly, - <
My L B = / “ Ssos\ ®, %, N
e, ) $f % gl T 2 N
3, © v ©
y 3 % § / > N gt
P vorg e 2 Y ek 7
74 g / oy N s A
By e, =

000°€Z - 00002 :Sjsod

SN

{UMON 03 UINoS) 20z SN

ight Line Diagram.

Figure 2. Stra



EXISTING CRASH RATES

We reviewed crash rates along the section of Route 202 where the sign will be visible to
passing motorists. NJDOT data for 2022 through 2024, the most recent years available,
were analyzed. The 0.15-mile northbound and 0.15-mile southbound segments from

which the proposed billboard is visible showed the following number of crashes:

YEAR CRASHES
Northbound Southbound
2022 4 0
2023 0 5
2024 1 2
Three-year average 1.7 crashes/year , 2.3 crashes/year

Using the published AADT of 25,803 vehicles northbound on Route 202, approximately
9.4 million vehicles pass the site northbound each year. Using the southbound AADT of
27,324 vehicles, approximately 10.0 million vehicles pass the site southbound each year.
The billboard visibility study area is 0.15 mile (800 feet). Crash rates are calculated based
on traffic volume and crash frequency and are expressed as crashes per million vehicle
miles (MVM). The resulting crash rates for the proposed billboard viewing area are 1.2
crashes per MVM northbound and 1.8 crashes per MVM southbound. These figures

indicate very low crash rates.



CONCLUSION

Based on what has been presented in the previous sections, the following summarized

view can be concluded:

e The geometric alignment of Route 202 in the vicinity of the proposed sign
provides the motorists with proper viewing angles. Therefore, it will not present
any unsafe distractions or safety hazards;

e A “Cone of Vision” Analysis was performed, and it determines that the proposed
sign will be located within the driver’s cone of vision for significant distance
without creating loss of forward view of the billboard and/or conflicts;

o The existing crash rates in the viewing area of the proposed billboard are low and

based on the reference material there is no indication that the rate will increase.

Vehicles travelling at 55 Miles per hour i.e., 80.7 feet per second will have more than
adequate time to digest the copy of the billboard without being distracted from the
driving task. Grant of the variance relief will not create adverse impacts from a traffic

engineering point of view.

In conclusion, the findings of this analysis indicate that the construction of the billboard
on Lot 1 in Block 31 can be implemented without adversely impacting driver safety and

without detriment to the health, safety, and welfare of the community.



EXHIBIT A

CONE OF VISION, HORZONTAL ALIGNMENT
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VIEWING STUDY

PROPOSED MULTIMESSAGE
BILLBOARD
1137 U.S. HIGHWAY ROUTE 202
BLOCK 31, LOT 1, TAX MAP 6
BOROUGH OF RARITAN, SOMERSET COUNTY, NEW JERSEY

|FILE No: 26-104 I

EXHIBIT “A”




EXHIBIT B

2022, 2023 & 2024 CRASH DATA
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NJDOT TRAFFIC COUNTS
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EXHIBIT D

EXECUTIVE SUMMARY OF FHWA REPORT



DRIVER VISUAL BEHAVIOR IN THE PRESENCE OF COMMERCIAL
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FOREWORD

The advent of electronic billboard technologies, in particular the digital Light-Emitting Diode
(LED) billboard, has necessitated a reevaluation of current legislation and regulation for
controlling outdoor advertising. In this case, one of the concerns is possible driver distraction. In
the context of the present report, outdoor advertising signs. employmg this new advertising
technology are referred to as Commercial Electronic Variable. Message Signs (CEVMS). They
are also commonly referred to as Digital Billboards and Electronic Billboards.

The present report documents the results of a study conducted to invesﬁgate the effects of
CEVMS used for outdoor advertising on driver visual behavior in a roadway driving
environment. The report consists of a brief review of the relevant published literature related to
billboards and visual distraction, the rationale for the Federal Highway Administration research
study, the methods by which the study was conducted, and the results of the study, which used an
eye tracking system to measure driver glances while driving on roadways in the presence of
CEVMS, standard billboards, and other roadside elements. The report should be of interest to
highway engineers, traffic engineers, highway safety specialists, the outdoor advertising
industry, environmental advocates, Federal policymakers, and State and local regulators of
outdoor advertising.

Monique R. Evans
Director, Office of Safety
Research and Development

Nelson Castellanos
Director, Office of Real Estate-
Services

Notice
This document is disseminated under the sponsorship of the U.S. Department of Transportation
in the interest of information exchange. The U.S. Government assumes no liability for the use
of the information contained in this document. This report does not constitute a standard,
specification, or regulation.

The U.S. Government does not endorse products or manufacturers. Trademarks or
manufacturers’ names appear in this report only because they are considered essential to the
objective of the document.

Quality Assurance Statement
The Federal Highway Administration (FHWA) provides high-quality information to serve
government, industry, and the public in a manner that promotes public understanding. Standards
and policies are used to ensure and maximize the quality, objectivity, utility, and integrity of its
information. The FHWA periodically reviews quality issues and adjusts its programs and
processes to ensure continuous quality improvement.
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EXECUTIVE SUMMARY

This study examines where drivers look when driving past commercial electronic variable
message signs (CEVMS), standard billboards, or no off-premise advertising. The results and
conclusions are presented in response to the three research questions listed below:

1. Do CEVMS attract drivers’ attentlon away from the forward roadway and other driving-
relevant stimuli? , .

2. Do glances to CEVMS occur that would suggés‘t a decrease in safety?
3. Do drivers look at CEVMS more than at standard billboards?

This study follows a Federal Highway Administration (FHWA) review of the literature on the
possiblc distracting and safety effects of off-premise advertising and CEVMS in particular. The
review considered laboratory studies, driving simulator studies, field research vehicle studies,
and crash studies. The published literature indicated that there was no consistent evidence
showing a safety or distraction effect due to off-premise advertising. However, the review also
enumerated potential limitations in the previous research that may have resulted in the finding of
no distraction effects for off-premise advertising. The study team recommended that additional
research be conducted using instrumented vehicle research methods with eye tracking
technology.

The eyes are constantly moving and they fixate (focus on a specific obj@ct or area), perform
saccades (eye movements to change the point of fixation), and engage in pursuit movements
(track moving objects). It is during fixations that we take in detailed information about the
environment. Eye tracking allows one to determine to what degree off-premise advertising may
divert attention away from the forward roadway. A finding that areas containing CEVMS result
in significantly more gazes to the billboards at a cost of not gazing toward the forward roadway
would suggest a potential safety risk. In addition to measuring the degree to which CEVMS may
distract from the forward roadway, an eye tracking device would allow an examination of the
duration of fixations and dwell times (multiple sequential fixations) to CEVMS and standard
billboards. Previous research conducted by the National Highway Traffic Safety Administration
(NHTSA) led to the conclusion that taking your eyes off the road for 2 seconds or more presents
a safety risk. Measuring fixations and dwell times to CEVMS and standard billboards would also
allow a determination as to the degree to which these advertising signs llcad to potentially unsafe
gaze behavior.

Most of the literature concerning eye gaze behavior in dynamic environments suggests that task
demands tend to override visual salience (an object that stands out because of its physical
properties) in determining attention allocation. When extended to driving, it would be expected
that visual attention will be directed toward task-relevant areas and objects (e.g., the roadway,
other vehicles, speed limit signs) and that other salient objects, such as billboards, would not
necessarily capture attention. However; driving is a somewhat automatic process and conditions
generally do not require constant, undivided attention. As a result, salient stimuli, such as
CEVMS, might capture driver attention and produce an unwanted increase in driver distraction.
The present study addresses this concern.



This study used an instrumented vehicle with an eye tracking system to measure where drivers
were looking when driving past CEVMS and standard billboards. The CEVMS and standard
billboards were measured with respect to luminance, location, size, and other relevant variables
to characterize these visual stimuli extensively. Unlike previous studies on digital billboards, the
present study examined CEVMS as deployed in two United States cities. These billboards did
not contain dynamic video or other dynamic elements, but changed content approximately every .
8 to 10 seconds. The eye tracking system had nearly a 2-degree level of resolution that provided - -
significantly more accuracy in determining what objects the drivers were looking at compared to -
an earlier naturalistic driving study. This study assessed two data collection efforts that employed
the same methodology in two cities. :

In each city, the study examined eye glance behavior to four CEVMS, two on arterials and two
on freeways. There were an equal number of signs on the left and right side of the road for
arterials and freeways. The standard billboards were selected for comparison with CEVMS such
that one standard billboard environment matched as closely as possible that of each of the
CEVMS. Two control locations were selected that did not contain off-premise advertising, one
on an arterial and the other on a freeway. This resulted in 10 data collection zones in each city
that were approximately 1,000 feet in length (the distance from the start of the data collection
zone to the point that the CEVMS or standard billboard disappeared from the data collection

video).

In Reading, Pennsylvania, 14 participants drove at night and 17 drove during the day. In
Richmond, Virginia, 10 participants drove at night and 14 drove during the day. Calibration of
the eye tracking system, practice drive, and the data collection drive took approximately 2 hours
per participant to accomplish. ‘

The following is a summary of the study results and conclusions presented in reference to the
three research questions the study aimed to address.

Do CEVMS attract drivers’® attention away from the forward roadway and other driving
relevant stimuli?

e On averags, the drivers in this study devoted between 73 and 85 percent of their visual
attention to the road ahead for both CEVMS and standard billboards. This range is
consistent with earlier field research studies. In the present study, the presence of
CEVMS did not appear to be related to a decrease in looking toward the road ahead.

Do glances to CEVMS occur that would suggest a decrease in safety?

e The average fixation duration to CEVMS was 379 ms and to standard billboards it was
335 ms across the two cities. The average fixation durations to CEVMS and standard
billboards were similar to the average fixation duration to the road ahead.

® The longest fixation to a CEVMS was 1,335 ms and to a standard billboard it was
1,284 ms. The current widely accepted threshold for durations of glances away from the
road ahead that result in higher crash risk is 2,000 ms. This value comes from a NHTSA



naturalistic driving study that showed a significant increase in crash odds when glances
away from the road ahead were 2,000 ms or longer.

Four dwell times (aggregate of consecutive fixations to the same object) greater than
2,000 ms were observed across the two studies. Three were to standard billboards and
one was to a CEVMS. The long dwell time to the CEVMS occurred in the daytime to a
billboard viewable from a freeway. Review of the video'data:fer-these-four long dwell. ...
times showed that the signs were not far from the forward:view. while participant’s gaze -
dwelled on them. Therefore, the drivers still had access to information about what was in
front of them through peripheral vision.

The results did not provide evidence indicating that CEVMS, as deployed and tested in
the two selected cities, were associated with unacceptably long glances away from the
road. When dwell times longer than the currently accepted threshold of 2,000 ms
occutred, the road ahead was still in the driver’s field of view. This was the case for both
CEVMS and standard billboards.

Do drivers look at CEVMS _m«»m than at standard billboards?

®

When comparing the probability of a gaze at a CEVMS versus a standard billboard, the
drivers in this study were generally more likely to gaze at CEVMS than at standard
billboards. However, some variability occurred between the two locations and between
the types of roadway (arterial or freeway).

In Reading, when considering the proportion of time spent locking at billboards, the
participants looked more often at CEVMS than at standard billboards when on arterials
(63 percent to CEVMS and 37 percent to a standard billboard), whereas they looked more
often at standard billboards when on freeways (33 percent to CEVMS and 67 percent to a
standard billboard). In Richmond, the drivers looked at CEVMS more than standard
billboards no matter the type of road they were on, but as in Reading, the preference for
gazing at CEVMS was greater on arterials (68 percent to CEVMS and 32 percent to
standard billboards) than on freeways (55 percent to CEVMS and 45 percent to standard
billboards). When a gaze was to an off-premise advertising sign, the drivers were
generally more likely to gaze at a CEVMS than at a standard billboard.

In Richmond, the drivers showed a preference for gazing at CEVMS versus standard
billboards at night, but in Reading the time of day did not affect gaze behavior. In
Richmond, drivers gazed at CEVMS 71 percent and at standard billboards 29 percent at
night. On the other hand, in the day the drivers gazed at CEVMS 52 percent and at
standard billboards 48 percent.

In Reading, the average gaze dwell time for CEVMS was 981 ms and for standard
billboards it was 1,386 ms. The difference in these average dwell times was not
statistically significant. In contrast, the average dwell times to CEVMS and standard
billboards were significantly different in Richmond (1,096 ms and 674 ms, respectively).



The present data suggest that the drivers in this study directed the majority of their visual
attention to areas of the roadway that were relevant to the task at hand (e.g., the driving task).
Furthermore, it is possible, and likely, that in the time that the drivers looked away from the
forward roadway, they may have elected to glance at other objects in the surrounding
environment (in the absence of billboards) that were not relevant to the driving task. When
billboards were present, the drivers in this study sometimes looked at them, but not such that
overall attention to:the-forward roadway decreased. :

It also should be'noted that, like other studies in the available literature, this study adds to the
knowledge base on the issues examined, but does not present definitive answers to the research
questions investigated.
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INTRODUCTION

SIMOFF ENGINEERING ASSOCIATES, INC. (SEA) has prepared this Traffic Safety

Environmental, and Visual Impact analysis for a proposed billboard, on the property

located adjacent to Route 202, known as Block 31 Lot 1, in Borough of Raritan, Somerset

County, New Jersey. The sign is at milepost 22.87 + of Route 202 Northbound. New

Jersey Department of Transportation Straight Line Diagram depicting the site location is
noted as Figure 2 of this report.
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The proposed sign dimensions are as follows:

Overall Height: 50.00°
Sign Width: 48’
Sign Height: 14

The purpose of this analysis is to evaluate the traffic safety, visual and environmental
impacts of the construction of the proposed outdoor advertising sign. Accordingly, this
analysis includes the following:

e A review of the Site Plan prepared by L2A Land Design

o A review of existing roadways and traffic conditions in the vicinity of the site;

e Perform a “Cone of Vision” Analysis, to evaluate if the proposed sign will be
located within the peripheral vision of the drivers, and if so, will not create any
safety hazards;

e Crash records compiled for Route 202, and

e Conclusions of this study.

Our findings indicate that construction of the sign will not have any detrimental effects
on safety and traffic flow along Route 202. The conclusion confirms that there are no
detrimental impacts to traffic safety the analysis further confirms that the proposed

billboard can be constructed without any negative environmental impacts.

ANALYSIS

In this area, Route 202 is straight and level and separated by a median. The roadway has
two lanes in each direction, plus shoulders. As noted above, the proposed sign will be
located at approximately milepost 22.87 on Route 202. Figure 2 shows the sign location

on the NJDOT Straight Line Diagram.

We reviewed the NJDOT count station on Route 202 between Charlotte Drive and Ortho
Drive to evaluate traffic volumes at the site. The station reported an Annual Average

Daily Traffic (AADT) of 25,803 vehicles northbound and 27,324 vehicles southbound in



2013. We used these counts in our analysis as a conservative assumption, because higher

traffic volumes would result in lower crash rates.

A “Cone of Vision” analysis was performed using the methodology outlined in the
FHWA publication DRIVER VISUAL BEHAVIOR IN THE PRESENCE OF
COMMERCIAL ELECTRONIC VARIABLE MESSAGE SIGNS (CEVMS), issued
in coordination with the U.S. Department of Transportation and the Federal Highway

Administration. The purpose of the analysis was to determine whether the proposed sign
falls within the driver’s cone of vision and to evaluate the distance and time during which

drivers can observe it. Exhibit B shows the cone of vision for approaching traffic.

We analyzed the sign location using an assumed reading distance of 800 feet and
calculated the time during which drivers can view the sign copy. The posted speed limit
on Route 202 is 55 mph, or 80.7 feet per second. Visibility distance is based on the
motorist’s viewing angle in each direction, taking into account horizontal and vertical
roadway alignment. Based on these factors, the proposed sign will be visible within the

cone of vision as follows:

e Route 202 NB —705 feet, 8.7 seconds
e Route 202 SB — 640 feet 7.9 seconds

The FHWA study titled DRIVER VISUAL BEHAVIOR IN THE PRESENCE OF
COMMERCIAL ELECTRONIC VARIABLE MESSAGE SIGNS (CEVMS),

summarized in Exhibit D, found that motorists’ average glance duration at billboards was

0.3 seconds. By comparison, the cone-of-vision analysis indicates that the proposed sign
will be visible for 7.9 to 8.7 seconds. The sign’s placement and height will allow
motorists to observe it without distraction from the driving task. The study also found

that billboards were not associated with long glances away from the driver’s field of

view.



The 40-degree cone-of-vision analysis shows that drivers will have more than adequate

time for the sign to remain within their field of view.

The billboard will not negatively affect highway safety or the time motorists need to see
and react to highway signs and perform other driving tasks. This conclusion is supported

by U.S. Department of Transportation research.
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EXISTING CRASH RATES

We reviewed crash rates along the section of Route 202 where the sign will be visible to
passing motorists. NJDOT data for 2022 through 2024, the most recent years available,
were analyzed. The 0.15-mile northbound and 0.15-mile southbound segments from

which the proposed billboard is visible showed the following number of crashes:

YEAR CRASHES
Northbound Southbound
2022 4 0
2023 0 5
2024 1 2
Three-year average 1.7 crashes/year , 2.3 crashes/year

Using the published AADT of 25,803 vehicles northbound on Route 202, approximately
9.4 million vehicles pass the site northbound each year. Using the southbound AADT of
27,324 vehicles, approximately 10.0 million vehicles pass the site southbound each year.
The billboard visibility study area is 0.15 mile (800 feet). Crash rates are calculated based
on traffic volume and crash frequency and are expressed as crashes per million vehicle
miles (MVM). The resulting crash rates for the proposed billboard viewing area are 1.2
crashes per MVM northbound and 1.8 crashes per MVM southbound. These figures

indicate very low crash rates.



CONCLUSION

Based on what has been presented in the previous sections, the following summarized

view can be concluded:

e The geometric alignment of Route 202 in the vicinity of the proposed sign
provides the motorists with proper viewing angles. Therefore, it will not present
any unsafe distractions or safety hazards;

e A “Cone of Vision” Analysis was performed, and it determines that the proposed
sign will be located within the driver’s cone of vision for significant distance
without creating loss of forward view of the billboard and/or conflicts;

o The existing crash rates in the viewing area of the proposed billboard are low and

based on the reference material there is no indication that the rate will increase.

Vehicles travelling at 55 Miles per hour i.e., 80.7 feet per second will have more than
adequate time to digest the copy of the billboard without being distracted from the
driving task. Grant of the variance relief will not create adverse impacts from a traffic

engineering point of view.

In conclusion, the findings of this analysis indicate that the construction of the billboard
on Lot 1 in Block 31 can be implemented without adversely impacting driver safety and

without detriment to the health, safety, and welfare of the community.



EXHIBIT A

CONE OF VISION, HORZONTAL ALIGNMENT



B oS

P

VIEWING STUDY

PROPOSED MULTIMESSAGE
BILLBOARD
1137 U.S. HIGHWAY ROUTE 202
BLOCK 31, LOT 1, TAX MAP 6
BOROUGH OF RARITAN, SOMERSET COUNTY, NEW JERSEY

|FILE No: 26-104 I

EXHIBIT “A”




EXHIBIT B

2022, 2023 & 2024 CRASH DATA
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FOREWORD

The advent of electronic billboard technologies, in particular the digital Light-Emitting Diode
(LED) billboard, has necessitated a reevaluation of current legislation and regulation for
controlling outdoor advertising. In this case, one of the concerns is possible driver distraction. In
the context of the present report, outdoor advertising signs. employmg this new advertising
technology are referred to as Commercial Electronic Variable. Message Signs (CEVMS). They
are also commonly referred to as Digital Billboards and Electronic Billboards.

The present report documents the results of a study conducted to invesﬁgate the effects of
CEVMS used for outdoor advertising on driver visual behavior in a roadway driving
environment. The report consists of a brief review of the relevant published literature related to
billboards and visual distraction, the rationale for the Federal Highway Administration research
study, the methods by which the study was conducted, and the results of the study, which used an
eye tracking system to measure driver glances while driving on roadways in the presence of
CEVMS, standard billboards, and other roadside elements. The report should be of interest to
highway engineers, traffic engineers, highway safety specialists, the outdoor advertising
industry, environmental advocates, Federal policymakers, and State and local regulators of
outdoor advertising.

Monique R. Evans
Director, Office of Safety
Research and Development

Nelson Castellanos
Director, Office of Real Estate-
Services

Notice
This document is disseminated under the sponsorship of the U.S. Department of Transportation
in the interest of information exchange. The U.S. Government assumes no liability for the use
of the information contained in this document. This report does not constitute a standard,
specification, or regulation.

The U.S. Government does not endorse products or manufacturers. Trademarks or
manufacturers’ names appear in this report only because they are considered essential to the
objective of the document.

Quality Assurance Statement
The Federal Highway Administration (FHWA) provides high-quality information to serve
government, industry, and the public in a manner that promotes public understanding. Standards
and policies are used to ensure and maximize the quality, objectivity, utility, and integrity of its
information. The FHWA periodically reviews quality issues and adjusts its programs and
processes to ensure continuous quality improvement.
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EXECUTIVE SUMMARY

This study examines where drivers look when driving past commercial electronic variable
message signs (CEVMS), standard billboards, or no off-premise advertising. The results and
conclusions are presented in response to the three research questions listed below:

1. Do CEVMS attract drivers’ attentlon away from the forward roadway and other driving-
relevant stimuli? , .

2. Do glances to CEVMS occur that would suggés‘t a decrease in safety?
3. Do drivers look at CEVMS more than at standard billboards?

This study follows a Federal Highway Administration (FHWA) review of the literature on the
possiblc distracting and safety effects of off-premise advertising and CEVMS in particular. The
review considered laboratory studies, driving simulator studies, field research vehicle studies,
and crash studies. The published literature indicated that there was no consistent evidence
showing a safety or distraction effect due to off-premise advertising. However, the review also
enumerated potential limitations in the previous research that may have resulted in the finding of
no distraction effects for off-premise advertising. The study team recommended that additional
research be conducted using instrumented vehicle research methods with eye tracking
technology.

The eyes are constantly moving and they fixate (focus on a specific obj@ct or area), perform
saccades (eye movements to change the point of fixation), and engage in pursuit movements
(track moving objects). It is during fixations that we take in detailed information about the
environment. Eye tracking allows one to determine to what degree off-premise advertising may
divert attention away from the forward roadway. A finding that areas containing CEVMS result
in significantly more gazes to the billboards at a cost of not gazing toward the forward roadway
would suggest a potential safety risk. In addition to measuring the degree to which CEVMS may
distract from the forward roadway, an eye tracking device would allow an examination of the
duration of fixations and dwell times (multiple sequential fixations) to CEVMS and standard
billboards. Previous research conducted by the National Highway Traffic Safety Administration
(NHTSA) led to the conclusion that taking your eyes off the road for 2 seconds or more presents
a safety risk. Measuring fixations and dwell times to CEVMS and standard billboards would also
allow a determination as to the degree to which these advertising signs llcad to potentially unsafe
gaze behavior.

Most of the literature concerning eye gaze behavior in dynamic environments suggests that task
demands tend to override visual salience (an object that stands out because of its physical
properties) in determining attention allocation. When extended to driving, it would be expected
that visual attention will be directed toward task-relevant areas and objects (e.g., the roadway,
other vehicles, speed limit signs) and that other salient objects, such as billboards, would not
necessarily capture attention. However; driving is a somewhat automatic process and conditions
generally do not require constant, undivided attention. As a result, salient stimuli, such as
CEVMS, might capture driver attention and produce an unwanted increase in driver distraction.
The present study addresses this concern.



This study used an instrumented vehicle with an eye tracking system to measure where drivers
were looking when driving past CEVMS and standard billboards. The CEVMS and standard
billboards were measured with respect to luminance, location, size, and other relevant variables
to characterize these visual stimuli extensively. Unlike previous studies on digital billboards, the
present study examined CEVMS as deployed in two United States cities. These billboards did
not contain dynamic video or other dynamic elements, but changed content approximately every .
8 to 10 seconds. The eye tracking system had nearly a 2-degree level of resolution that provided - -
significantly more accuracy in determining what objects the drivers were looking at compared to -
an earlier naturalistic driving study. This study assessed two data collection efforts that employed
the same methodology in two cities. :

In each city, the study examined eye glance behavior to four CEVMS, two on arterials and two
on freeways. There were an equal number of signs on the left and right side of the road for
arterials and freeways. The standard billboards were selected for comparison with CEVMS such
that one standard billboard environment matched as closely as possible that of each of the
CEVMS. Two control locations were selected that did not contain off-premise advertising, one
on an arterial and the other on a freeway. This resulted in 10 data collection zones in each city
that were approximately 1,000 feet in length (the distance from the start of the data collection
zone to the point that the CEVMS or standard billboard disappeared from the data collection

video).

In Reading, Pennsylvania, 14 participants drove at night and 17 drove during the day. In
Richmond, Virginia, 10 participants drove at night and 14 drove during the day. Calibration of
the eye tracking system, practice drive, and the data collection drive took approximately 2 hours
per participant to accomplish. ‘

The following is a summary of the study results and conclusions presented in reference to the
three research questions the study aimed to address.

Do CEVMS attract drivers’® attention away from the forward roadway and other driving
relevant stimuli?

e On averags, the drivers in this study devoted between 73 and 85 percent of their visual
attention to the road ahead for both CEVMS and standard billboards. This range is
consistent with earlier field research studies. In the present study, the presence of
CEVMS did not appear to be related to a decrease in looking toward the road ahead.

Do glances to CEVMS occur that would suggest a decrease in safety?

e The average fixation duration to CEVMS was 379 ms and to standard billboards it was
335 ms across the two cities. The average fixation durations to CEVMS and standard
billboards were similar to the average fixation duration to the road ahead.

® The longest fixation to a CEVMS was 1,335 ms and to a standard billboard it was
1,284 ms. The current widely accepted threshold for durations of glances away from the
road ahead that result in higher crash risk is 2,000 ms. This value comes from a NHTSA



naturalistic driving study that showed a significant increase in crash odds when glances
away from the road ahead were 2,000 ms or longer.

Four dwell times (aggregate of consecutive fixations to the same object) greater than
2,000 ms were observed across the two studies. Three were to standard billboards and
one was to a CEVMS. The long dwell time to the CEVMS occurred in the daytime to a
billboard viewable from a freeway. Review of the video'data:fer-these-four long dwell. ...
times showed that the signs were not far from the forward:view. while participant’s gaze -
dwelled on them. Therefore, the drivers still had access to information about what was in
front of them through peripheral vision.

The results did not provide evidence indicating that CEVMS, as deployed and tested in
the two selected cities, were associated with unacceptably long glances away from the
road. When dwell times longer than the currently accepted threshold of 2,000 ms
occutred, the road ahead was still in the driver’s field of view. This was the case for both
CEVMS and standard billboards.

Do drivers look at CEVMS _m«»m than at standard billboards?

®

When comparing the probability of a gaze at a CEVMS versus a standard billboard, the
drivers in this study were generally more likely to gaze at CEVMS than at standard
billboards. However, some variability occurred between the two locations and between
the types of roadway (arterial or freeway).

In Reading, when considering the proportion of time spent locking at billboards, the
participants looked more often at CEVMS than at standard billboards when on arterials
(63 percent to CEVMS and 37 percent to a standard billboard), whereas they looked more
often at standard billboards when on freeways (33 percent to CEVMS and 67 percent to a
standard billboard). In Richmond, the drivers looked at CEVMS more than standard
billboards no matter the type of road they were on, but as in Reading, the preference for
gazing at CEVMS was greater on arterials (68 percent to CEVMS and 32 percent to
standard billboards) than on freeways (55 percent to CEVMS and 45 percent to standard
billboards). When a gaze was to an off-premise advertising sign, the drivers were
generally more likely to gaze at a CEVMS than at a standard billboard.

In Richmond, the drivers showed a preference for gazing at CEVMS versus standard
billboards at night, but in Reading the time of day did not affect gaze behavior. In
Richmond, drivers gazed at CEVMS 71 percent and at standard billboards 29 percent at
night. On the other hand, in the day the drivers gazed at CEVMS 52 percent and at
standard billboards 48 percent.

In Reading, the average gaze dwell time for CEVMS was 981 ms and for standard
billboards it was 1,386 ms. The difference in these average dwell times was not
statistically significant. In contrast, the average dwell times to CEVMS and standard
billboards were significantly different in Richmond (1,096 ms and 674 ms, respectively).



The present data suggest that the drivers in this study directed the majority of their visual
attention to areas of the roadway that were relevant to the task at hand (e.g., the driving task).
Furthermore, it is possible, and likely, that in the time that the drivers looked away from the
forward roadway, they may have elected to glance at other objects in the surrounding
environment (in the absence of billboards) that were not relevant to the driving task. When
billboards were present, the drivers in this study sometimes looked at them, but not such that
overall attention to:the-forward roadway decreased. :

It also should be'noted that, like other studies in the available literature, this study adds to the
knowledge base on the issues examined, but does not present definitive answers to the research
questions investigated.



