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Executive Summary

School bus stop-arm cameras are an emerging strategy used by school jurisdictions and law enforcement
agencies to address drivers illegally passing stopped school buses. The stop-arm camera typically records
video of vehicles and/or drivers who pass school buses when the stop-arm is extended. Several States
have passed legislation allowing the use of stop-arm cameras on school buses and more States indicated
plans to propose similar legislation.

The current study included a literature review and a detailed examination of stop-arm camera
implementation in three school districts. Arlington Public Schools (APS) in Virginia, Bellevue Public
Schools (BPS) in Nebraska, and Rankin County School District (RCSD) in Mississippi participated by
providing information about their experiences in implementing photo enforcement. They offered their:

experiences with legislation,

reactions and experiences of their bus drivers,

efforts to educate and inform the public,

cooperation with law enforcement,

successes and challenges in issuing citations and penalties, and
lessons learned.

This study also analyzed camera-vendor-supplied citation data previously gathered from an additional 33
districts.

Findings from the literature review indicated that there have been successful implementations around the
United States and that planning and implementation of new systems can benefit from the experiences of
existing programs. Key strategies included:

o cffective development of enforceable legislation;

e close coordination with school districts, the judicial system, and law enforcement;
the careful selection of technology and vendors able to record violations according to appropriate
legislation;

e implementation of a pilot program prior to active enforcement;
and the development of a public awareness campaign so that the general public understands both
laws as well as safety reasons behind them.

The three participating school districts implemented programs which phased in use of stop-arm cameras
to report and deliver citations to drivers who illegally pass school buses. Each program consisted of up to
three phases. During the pre-implementation phase, illegal school bus passes were identified, but drivers
did not receive citations or notices. A baseline rate of illegal passing was established during this phase.
During the warning phase, offending drivers received written warnings notifying them of their recent
illegal school bus pass. These warnings were replaced with citations during the post-implementation
phase. These programs, however, were not implemented consistently. For example, it was decided in
Bellevue to issue citations only for repeat offenders.

Overall, the study showed that the number of illegal passes reported was much higher when reported by
stop-arm cameras as opposed to paper forms completed regularly by bus drivers; however, the number of
violators reported by stop-arm cameras was fewer than the number of violators captured during district
wide one day bus driver surveys. In addition, the number of illegal passes reported was at least 35 times
higher when reported by camera-equipped buses versus officer observed passes.

There were no significant decreases in the number of violators after the implementation of stop-arm
cameras. This finding was consistent across bus driver collected survey data and camera recorded
violations. Analysis of vendor data obtained from 34 jurisdictions found decreases in the number of
violators in some jurisdictions after implementation, while not in others. After drivers receive a citation,
they do not appear to receive additional citations. In Arlington, there was only one repeat citation out of



1,089. In Bellevue, the recidivism rate was between 3% and 10% each year; however, Bellevue provides
only warnings for all first-time offenders, not citations. Across camera vendor data for 34 jurisdictions,
the percentage of repeat violators never exceeded 3% for any jurisdiction, and of 139,913 illegal passes
recorded, only 2,447 or 1.87% were repeat offenders.

Stakeholder feedback was used to assess the effect of stop-arm cameras on illegal school bus passing and
to understand issues with the programs. The research team conducted interviews with each district’s
transportation director, several law enforcement officers, and bus drivers. The interviewees relayed that
public support for photo enforcement varied widely. In areas with strong public support, concerns about
existing programs consisted mostly of strong requests from parents for a camera-equipped bus on their
child’s route. When opposition was present, privacy issues tended to be the central issue. Some people
expressed concerns over the use of photographs of vehicles and drivers. Others had objections to “Big
Brother”-type surveillance. In some jurisdictions, enforcement was viewed as a revenue generator rather
than a safety measure. Transportation directors said that when strongly expressed, opposition can affect
legislative efforts to allow photo enforcement.

Some districts benefited from the experiences of others. Particularly when a program existed within a
State already, an experienced district could provide important information to a district that was
considering adding photo enforcement. This assistance included documents such as a memorandum of
understanding with law enforcement to allow review of photographs, advice on key players to engage, an
overview of the sequence of the process, strategies for engaging the public, challenges and hurdles faced,
and pitfalls to avoid.

Bus drivers generally supported the cameras. In districts where not all buses are equipped with cameras,
drivers requested camera-equipped buses. Bus drivers said they wanted the photo enforcement to be
successful: they wanted illegally passing drivers to be cited. When bus drivers voiced concern about the
cameras, it was because the bus drivers could not tell whether an illegally passing driver would be
ticketed as the bus driver was removed from the process of issuing the citation. Bus drivers said they were
less concerned with punishment for the violating drivers and more concerned with preventing future
passes.

In a State that required license plates only on the rear of vehicles, photos occasionally did not adequately
capture the illegally passing license plate at certain angles. In a small number of cases, other issues also
occurred (for example, photos at night were occasionally affected by headlight glare). However, overall,
school districts expressed satisfaction with the mechanical functioning of the photo enforcement
equipment. Camera systems activated as expected, captured the views of passing vehicles, captured
time/date/location tags, and stored the information with reasonable reliability.



1. Background

Traveling by school bus is the safest mode for transporting pupils to school (NHTSA, 2020). Based on the
2017 National Household Travel Survey, about 20 million children ages 5 to 14 must travel over 2 miles
to school, with 50% of these students riding the bus (Bureau of Transporation Statistics, 2021).
Household income and vehicle ownership influence school bus use. Low-income family students are
more likely to ride a school bus than non-low-
income family students (60% versus 45%). In
addition, although 80% of low-income families
and over 99% of non-low-income families own
at least one vehicle, children from low-income
families with at least one vehicle are more likely
to ride a school bus than their counterparts from
non-low-income families with at least one
vehicle (60% versus <50%). Again, while school
buses are the safest way to get to school, data
indicate that more school-age pedestrians are
killed during the times when buses are typically
loading and unloading passengers than any other
hours of the day, with one-third of these fatalities
being caused by vehicles other than the school
bus (NCSA, 2018).

Figure 1. School Bus With Extended Stop-Arm Bar

School buses are equipped with devices to alert drivers that school children are being picked up or
dropped off. One of these devices is a stop-arm bar. When activated, a flashing stop sign attached to a bar
on the left side (driver’s side) of the bus extends perpendicular to the traffic flow so that it is visible to
drivers approaching from either direction. While the methods of enforcement of school bus stop laws
varies between States, all drivers must treat these stop signs as authoritative, traditional stop signs.

Children crossing streets are especially vulnerable. Their safety is reduced when drivers disregard school
bus stop signs. A survey based on a sample from 39 States with 130,963 bus drivers, reported that in 2019
on a single Spring day 95,319 vehicles illegally passed stopped school buses (National Association of
State Directors of Pupil Transportation Services, 2019). If the data are extrapolated over an entire 180-day
school year for all buses, there would have been more than 17 million motorist violations. Such violations
can result in near misses, injury, or in some cases student fatalities.

All States have variations of requirements to stop when a school is stopped with the stop-arm bar and/or
flashing red lights activated (School Training Solutions, n.d.). The school bus stop-arm camera is an
emerging strategy to address the issue of drivers illegally passing stopped school buses. The camera
records video of vehicles and/or drivers who pass school buses when the stop-arm is extended. All
offending vehicles are captured on video for review of the possible violation and issuance of a citation.
The review and issuance of citations should be applied even-handedly. At least 21 States have passed
legislation allowing the use of stop-arm cameras on school buses and more have indicated that they plan
to propose similar legislation (National Conference of State Legislatures, 2020). The States that have
passed legislation allowing the use of stop-arm cameras and/or related to automated school bus stop-arm
enforcement include Alabama, Arkansas, Connecticut, Georgia, Idaho, Illinois, Indiana, Maine,
Maryland, Mississippi, New York, North Carolina, Oklahoma, Pennsylvania, Rhode Island, South
Carolina, Tennessee, Utah, Virginia, Washington, West Virginia, and Wyoming.



2. Objective

The overall objective of the study was to determine the extent to which drivers do not stop for school
buses loading and unloading students before and after implementation of a stop-arm bar camera
enforcement program. To help answer this objective, the project was comprised of three main
components: (1) a literature review, (2) an examination of three localities implementing a camera
program, and (3) an analysis of existing vendor supplied camera data. The literature review described the
state-of-practice regarding stop-arm enforcement legislation and practices throughout the country. The
findings identified potential school systems for participation in the detailed examination of districts
implementing a camera program. The three localities provided information about their experiences in
implementing photo enforcement including citation data, experiences with legislation, reactions and
experiences of their bus drivers, their efforts to educate and inform the public, their cooperation with law
enforcement, their successes and challenges in issuing citations and penalties, and lessons learned. This
study also analyzed camera vendor supplied citation data previously gathered from an additional 33
districts.



3. Literature Review

The literature review described the state-of-practice regarding stop-arm enforcement legislation and
practices throughout the country. Information was collected about States and localities that either have
existing legislation or were considering legislation regarding automated school bus stop-arm enforcement.
Specifically, this section summarizes findings in the following areas:

Existing programs review;

Pilot programs;

Stop-arm initiatives under development or consideration;

Jurisdictions that decided against a stop-arm camera program,;

Legislation regarding automated enforcement of stop-arm violations;

Public awareness campaigns; and

Training materials related to automated enforcement procedures (including but not limited to
stop-arm cameras, speed enforcement cameras, and red-light cameras).

3.1 Existing Programs Review

Stop-arm cameras have been used since 2011 as an enforcement technique to target drivers illegally
passing a stopped school bus. The review identified elements to be considered at both the State and local
levels for program implementation, including the evidence required to issue a citation and the penalties
that can be imposed. Localities must determine the citation process, including who reviews the video
surveillance, who issues citations, and the fine amount if this is not already determined by the State.

3.1.1 What Evidence Is Required for a Conviction?

Two prevailing methods were found to be in use by jurisdictions to identify violators from stop-arm
cameras: facial recognition and license plate recognition. The selected method depends on the specific
requirements provided in the State or local legislation. Many States and jurisdictions require a video clip
of the illegal maneuver and a clear image of the license plate. In Georgia, the City of Decatur, Douglas
County, and Clarke County all capture a video clip of the incident and an image of the violating vehicle’s
license plate (School Bus Fleet, 2014b; Douglas County School System, 2018; Johnson, 2014).
Georgetown, Texas, uses stop-arm cameras to record the vehicle’s license plate and video of the illegal
maneuver. The information is automatically uploaded to a database system that is shared or sent to local
law enforcement for review (Beausoleil, 2014). Alabama, Connecticut, Georgia, Illinois, Rhode Island,
Utah, and Washington also include privacy safeguards such as requiring that images are not public record,
that images must be destroyed within a certain amount of time, and/or that images cannot contain the face
of driver or passengers (NCSL, 2020).

North Carolina requires the vehicle’s make and model, an image of the license plate, and digitally
recorded images of the offending driver (Cook & Tsai, 2013). A representative of the Fort Mill, South
Carolina, School District’s transportation department provided this rationale for the type of legal statute:
“we can’t ticket a car — [we] have to ticket a person.” He explained that technology allows stop-arm
enforcement through digital recording. “Before now, the cameras haven’t been good enough to capture
the [driver’s] face.” He further explained that this method of enforcement is now more viable because
cameras have enhanced facial-recognition abilities (White, 2015).

Dallas County Schools, an educational agency that provided services to schools in the Dallas, Texas, area
through July 2018, provided and operated its own stop-arm cameras. Video recording captured the
violator’s license plate, then law enforcement reviewed the videos, and motorists who were found
breaking the law were retroactively mailed a ticket (Carrollton [Texas] Police Department, 2014). The use
of high-quality digital cameras that can identify and record faces raises privacy issues for many people.
The fact that the local police were reviewing the footage and delivering the tickets, rather than



the private companies, likely makes the general public more accepting of this technology. Following a
public vote, DCS dissolved in July 2018 amid allegations of corruption and financial mismanagement
(Friedman, 2018). The buses that were operated by DCS were to be split among the school districts that
used DCS, including Dallas Independent School District.

3.1.2 Methods of Data Collection Recording

In practice, recording video is the prevailing method of automated stop-arm enforcement. Most often, still
images are clipped from digital videos and used in identification. Although a still picture is typically used
as evidence of violations, recording the violations in the field with video, rather than pictures, ensures
there will be several images available to provide clear identification of the driver and vehicle.

In Stratford, Connecticut, the cameras mounted on school buses automatically begin recording video
when the bus stops and the stop-arm extends. The system sends the video to the Stratford Police who
review the footage and produce an official affidavit for enforceable violations. The affidavit describes the
incident and includes a still picture taken from the stop-arm camera’s video. This affidavit, along with an
Internet link to the video, is sent to the owner of the vehicle by mail (Reilly, 2013).

Many localities operate with a system similar to the system used in Clarke County, Georgia. Cameras
activate when the bus stop-arm extends and capture video footage of traffic approaching from either
direction. The camera vendor reviews the videos, eliminates non-violators, and sends the videos to local
law enforcement for further review (Johnson, 2014). This type of system has been used by:

Decatur, Georgia (School Bus Fleet, 2014b);

Douglas County, Georgia (Douglas County School System, 2018);

Newton County, Georgia (Robins, 2014);

Georgetown, Texas (Beausoleil, 2014);

Pierce County, Washington (Small, 2014);

Henry County, Georgia (Jackson, 2012);

Prince George’s County, Virginia, and 18 other Virginia school districts (Speer, 2014a).

Additionally, Fort Mill, South Carolina, uses digital camera footage as a large part of investigations and
as evidence in court (White, 2015).

3.1.3 Fines and Other Legal Penalties/Consequences

The consequences for a school bus stop-arm violation vary based on local laws. These may include initial
warnings, fines per violation, or even jail time. Not only do the consequences vary widely from location
to location, but consequences are also subject to change as school bus stop-arm technology is installed in
more jurisdictions and as drivers become more aware of their local school bus stop-arm law.

Flat Fee System —In Washington State, citations issued with automated camera systems incur a $419 fine,
but are processed in the same manner as parking citations that do not become documented on a driver’s
permanent record (Cornwell, 2017).

Tiered Fee System — Many jurisdictions use a tiered system with increasing severity of legal
consequences based on violator frequency or severity of the violation. (Recidivism in the current study is
discussed further in Sections 4.5.4 and 5.2.) Georgia uses a tiered system to discourage repeat offenders.
A Georgia driver’s first citation for a school bus stop-arm violation results in a fine of $300, a second
violation results in a $750 fine, and finally $1,000 for that driver’s third violation in a 5-year period
(School Bus Fleet, 2014b; Johnson, 2014; Douglas County School System, 2018; Clayton County Public
Schools, 2013). In addition, six points are added on the driver's license for each violation (McMahon,
2014). School bus stop-arm violations are tied (with aggressive driving and speeding at 34 mph or more
above the posted speed limit) for the highest number of points per violation in Georgia.



North Carolina also uses a tiered penalty system. Their tiered system is based on the escalation of crash
severity. Failing to yield to a school bus stop-arm is a $500 minimum fine and is also considered a Class 1
misdemeanor. The penalty for violators who strike a person results in a minimum fine of $1,250. At the
third tier, if the pedestrian is killed, the minimum fine to the driver is $2,500 (Cook & Tsai, 2013).

A tiered system is used in Fort Mill, South Carolina, as well. A violator’s first conviction results in a
minimum fine of $500 along with six points added to the driver’s license. For the second violation, and
any other violation, the fee quadruples to $2,000 (White, 2015).

Georgetown, Texas, is another locality that uses a tiered system. If a driver is cited in a 36-month period
for passing a stopped school bus with its stop-arm activated, the fine is $300 for the first citation, $600 for
the second, and $900 for the third (Beausoleil, 2014).

These examples highlight the variability in legal consequences across jurisdictions in the United States.
Widespread enforcement of the stop-arm law (a law which varies by State) has only become possible in
the last 10 years as a result of improved camera technology. However, there is no standardized fine or
consequence applied across the country, and great variations exist in enforcement.

In Frederick County, Maryland, passing a school bus with its stop-arm extended carries a penalty of
$125” (Jones, 2014). In Montgomery County, Maryland, a suburb of Washington, DC, the $125 fine was
doubled to $250 (Montgomery County, 2018). An increase in fines is likely to occur in other localities as
camera technology improves and makes penalizing the violation easier and elevates the priority status of
passing a school bus as a safety hazard.

3.1.4 Effectiveness: Number of Violations Flagged Versus Citations Issued

Many jurisdictions have captured a high frequency of violations since implementing stop-arm camera
programs. For example, 216 violations were recorded on five buses in a period of 32 days during a pilot
study in Chesterfield County, Virginia (Sears, 2014). In Douglas County, Georgia, 275 citations were
issued in 128 school days (equating to an average of 2.15 citations per day).

Data is lacking on the long-term effect of the cameras. Though several programs have been successful in
identifying violations, the effectiveness of the cameras in reducing stop-arm violations and improving
student safety is yet to be demonstrated. Most enforcement programs in the U.S. are relatively new, but
jurisdictions that have had cameras in place for longer periods of time are able to provide some insight on
the long-term effectiveness of the cameras. For example, Muscogee County, Georgia, claims that the
number of violations has decreased by 50% since the implementation of 50 stop-arm cameras on its
school buses, down from 300 violations in 2011 to 142 in 2012 (Hurst, 2013).

Coppell, Texas, reports that during a six-bus survey conducted in 2008, cameras “recorded at least one
violation for each bus on every route and as many as 10 violations were detected during a single [route]
trip” (Albanese, 2014). In 2014, Dallas County Schools, which operates the stop-arm cameras for the City
of Coppell, reported that more than 100 violations were captured during the first three weeks of the 2013-
2014 school year (Albanese, 2014).

Georgia’s Marietta city schools reported that during a nationwide stop-arm violation count in 2012,
organized by NASDPTS, there were 192 instances of illegal passing on a single day. In spring 2013 some
156 instances were reported. From October 2013 to May 2014, there were 830 stop-arm violation
citations issued by the Marietta Police Department (McMahon, 2014). After the installation of 12 stop-
arm cameras in October 2014, the total decreased to 112 incidents during a single day count, which
amounted to a 42% decrease in one year.

Montgomery County, Maryland, which had 25 cameras installed on public school buses in 2014, reported
that their cameras recorded 4,800 violations in the first 2.5 years. The program expanded, with 500 buses
outfitted 34,778 citations were issued during the 2017-2018 school year (Montgomery County, 2018). As



of September 2019, all of the county’s approximately 1,300 buses were equipped with cameras
(Montgomery County, 2021).

According to one of the stop-arm camera providers, 99% of all drivers recorded by the vendor’s cameras
do not receive second citations (American Traffic Solutions, 2014). This suggests the effectiveness of
camera systems at raising public awareness of stop-arm laws and reducing the number of repeat violators.

3.1.5 Challenges and Limitations

Despite the acknowledgement of safety benefits, there are challenges and limitations with implementation
of stop-arm camera programs. One challenge is how citations are issued. In Rockingham County,
Virginia, the vendor reportedly sent citations without human interaction, and without the mandated court
date listed (Speer, 2014b). Less than a year later, the school district stopped using the cameras because of
issues with the camera company and legal issues surrounding mailing citations (Munro, 2020).
Additionally, in 2012 there was opposition in Gwinnett County, Georgia, to its stop-arm camera program
after a vendor executive provided gifts and bribes to Government officials, and a former vendor chief
executive officer was indicted on charges of collaborating to manipulate the red-light camera program
(Gazaway, 2014).

In five North Carolina school districts, a pilot program funded by the North Carolina Governor's Highway
Safety Office included the installation of stop-arm cameras between summer and fall 2011 (Cook & Tsai,
2013). From the 2011 implementation through September 2013, there were 77 violations recorded and
prosecuted with no defense attorneys challenging the video evidence (Public Schools of North Carolina,
2014). Rowan County, one of the five districts in the program, flagged 32 violations during the 2011-
2012 school year, “plus six incidents that were not recorded due to equipment problems” (Cook & Tsai,
2013). Though not cited frequently, equipment problems allow violations to become difficult to enforce.
Of the flagged violations, 21 violators pled or were found guilty with the remaining 11 violations not
prosecuted because of either being unable to identify the license tag or unable to confirm the license tag
for the vehicle. The following school year, 35 violations were recorded with an additional 10 incidents not
recorded as a result of equipment problems. Of these violations, 22 violators pled or were found guilty
with the remaining violations not prosecuted due to being unable to identify the license tag, the driver, or
having an incident judged as too close to call (Cook & Tsai, 2013).

In Dallas County, Texas, 5,742 of 8,436 appealed tickets were dismissed by city hearing officers between
2012 and 2014. This is a dismissal percentage of about 68%. Cases that were dismissed involved license
plates that were inaccurately recorded (citing a vehicle which was not in the photograph), drivers being
ticketed despite an inability to stop in time (the stop-arm extended at the exact same time the driver
passed the bus), and even incorrect addresses listed in the citations. This causes people, who believe they
are being systematically ticketed unfairly by cameras and enforcement software that do not function as
designed, to oppose such enforcement practices and treatments. The Dallas County School District
believed many of the dismissals were the result of hearing officers interpreting the laws differently from
each other. County officials were working to address these issues with the system (Friedman, 2014).

Virginia faced legislation issues as additional school districts were exploring the use of cameras. For
example, in October 2014 Fairfax County Public Schools in Virginia was investigating the pros and cons
of a stop-arm camera program and planning to follow the example of Falls Church, Virginia. While Falls
Church had only 12 buses, half of which are equipped with stop-arm cameras and Fairfax County Public
Schools had more than 1,520 buses (Trompeter, 2014), Fairfax County was looking to the nearby
program for precedent; however, as of October 2, 2014, Falls Church had not issued any citations because
the State Attorney General has ruled that State law does not allow for citations to be sent through the
mail, rather law enforcement officers must issue citations in person. Officials were hopeful to add new
legislation that will allow them to reinstate the program (Smith, 2015). Effective July 1, 2019, all school
districts in Virginia were given the opportunity to use cameras (Albemarle County Public Schools, 2019).



Wyoming mandated that every school district outfit buses with external stop-arm cameras by the end of
the 2016-2017 school year, and yet Laramie County had issues initiating its program. Hurdles
encountered included legislation, manpower, and money. Despite State legislation, a process at the local
level still must be established. While the local law enforcement agencies were on board with the program,
concerns existed regarding the financial and labor resources needed to make the program effective (M.
Smith, personal communication, July 15, 2015).

3.2 Pilot Programs

The increasing number of school districts that are catching violations and subsequently issuing citations
after implementing stop-arm camera programs, along with new legislation allowing for the use of such
cameras, has inspired other school districts to follow suit. Many of these districts are implementing pilot
programs to determine the effectiveness of the cameras to catch violations. Piloting a program typically
involves installing cameras on a small number of buses. The cameras can either be rotated from bus to
bus or be installed on buses that have routes where more violations are expected based on traffic volume
and where more violations have been previously reported by bus drivers. As part of the pilot testing,
school districts often include an initial phase when warnings are issued to raise driver awareness of the
stop-arm camera program.

Legislation passed in 2014 in South Carolina allows automated enforcement of drivers illegally passing
school buses. School districts were eager to put the cameras to use and three of the pilot programs in the
State are described below.

e Lexington-Richland School District Five tested cameras and used several different models before
deciding on a vendor (Ramsey, 2014).

e The Fort Mill School District planned a program to begin in October 2014 and purchased five
portable cameras to be transferred from bus to bus (White, 2015).

e Anderson County School District Five tested cameras on five of its buses for three months during
the 2013-2014 school year. During this period, 82 vehicles per month were caught illegally
passing a stopped school bus (Brown & Freishtat, 2014).

School districts in other areas of the country have also tested camera systems. In Rolling Meadows,
[llinois, five school buses were equipped with stop-arm cameras. As a part of their pilot program,
violators were fined $150 for a first violation and $500 for subsequent violations. Initial revenue from
tickets were planned to go first toward paying for the cameras. After that, the police department will
receive $30 per ticket as a processing fee and the remainder will be split evenly between the police,
school district, and the vendor (Ho, 2014).

Jones County, Mississippi, piloted a stop-arm camera program that was inspired by Nathan’s Law, which
is named after a 5-year-old boy who was killed as the result of a stop-arm violation in 2009. As of
February 2015, several buses were each outfitted with four cameras (Ciurczak, 2014; “Jones County
school bus,” 2015).

In Gwinnett County, Georgia, cameras were scheduled to be installed on buses beginning in fall 2013, but
the