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DISCLAIMER 

The contents of this report reflect the views of the authors, who are responsible for 
the facts and the accuracy of the information presented herein. This document is 
disseminated under the sponsorship of the Department of Transportation University 
Transportation Centers Program and the Florida Department of Transportation, in 
the interest of information exchange. The U.S. Government and the Florida 
Department of Transportation assume no liability for the contents or use thereof.  

The opinions, findings, and conclusions expressed in this publication are those of 
the authors and not necessarily those of the State of Florida Department of 
Transportation. 
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Executive Summary 

This report summarizes the findings from site visits to 17 Florida transit agencies and 
the analysis of National Transit Database (NTD) and non-NTD collision data for these 
agencies in regards to rear-ended and side collisions. This report expands on an 
earlier study that was completed in 2014. The purpose of this report was to identify 
possible causes of rear-ended and side collisions on Florida transit buses and to 
recommend strategies to prevent, reduce, and mitigate these collisions.  

If the report could be summarized in one sentence it is this: there is neither a 
smoking gun nor a silver bullet. There is no single cause to rear-ended and side 
collisions on transit buses, and there is no single solution to reducing them. As the 
report will show, the 17 agencies that were profiled have a range of accident collision 
rates, and yet most of them have very similar procedures in place for accident 
investigation and bus operator safety training. Furthermore, what might be causing 
collisions at one agency is not what is causing collisions at another. For example, 
most rear-ended and side collisions statewide occurred during daylight hours and 
under clear weather conditions, but some of the agencies had a fair number that 
occurred during the hours of darkness. Some agencies had a large percentage of their 
collisions on divided highways where the posted speed limits tend to be higher. In a 
related way, some agencies have problem corridors where there are recurring 
accidents. Some agencies exhibited a higher percentage of collisions in the summer 
months. Finally, operator complacency may be an issue. At two of the agencies, bus 
operators with more than 5 years of experience had a higher incidence of being in 
preventable collisions than the bus operators with 2 to 5 years of experience.  

This report concludes with six recommendations and cites one best practice to help 
reduce and mitigate rear-ended and side collisions. Two of the more prominent 
recommendations are a call for the creation of a statewide awareness campaign and a 
statewide transit collision database/search tool. In regards to the former, it is 
recommended that the FDOT develop a statewide campaign that emphasizes public 
awareness of bus operations, the hazards of distracted driving, and the importance of 
being alert for buses stopping at bus stops. In the regards to the latter, it became 
apparent during the study that although all of the Florida agencies maintain their 
collision data in some form of spreadsheet, they are not always good at using the 
data to monitor trends. Furthermore, the data fields maintained by each agency are 
not always the same, and the ones that are the same are not always formatted the 
same way. Several of the analyses conducted in this report required considerable 
scrubbing of the data and were labor intensive. A statewide transit collision database 
with data in a consistent format would facilitate the future analysis of accident trends.  
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Chapter 1  
Introduction  

Background 

In March 2014, the National Center for Transit Research completed a study entitled 
“Evaluation of Rear-ended Bus Collisions and Identification of Possible Solutions.” 
The study concluded that Florida has a prevalence of rear-ended bus collisions that 
surpasses FTA Region 4, the nation as a whole, and the five other most populous 
states (California, New York, Texas, Illinois, and Pennsylvania). In addition to 
statewide National Transit Database (NTD) data, the study looked at data 
maintained internally by LYNX (Orlando) and Broward County Transit related to 
rear-ended collisions. The Florida Department of Transportation (FDOT) requested 
that the next phase of the study be expanded to include other Florida transit 
agencies as well as side impact collisions. The scope of work for this report included 
three tasks: 

• Task 1: Online survey of 17 Florida transit agencies 

• Task 2: Case studies of 17 Florida transit agencies 

• Task 3: Synthesize the results 

The main purpose of Task 1 was to survey Florida transit agencies about their 
policies related to investigation and documentation of collisions, record retention, 
and reporting procedures. Task 2 involved follow up with in-person site visits to 17 
transit agencies. The purpose of the site visits was three-fold. First, it was to get a 
better understanding of each agency’s process of investigating collisions, how they 
maintained their collision incident data, and what the they did with the data (e.g. 
developing ideas for subsequent safety training). The second purpose of the site 
visits was to request collision data beyond the safety and security major incident 
data reported to NTD (i.e. their internal spreadsheets/databases used for tracking 
collisions; sample accident investigation reports, videos). The third purpose was to 
take photos of the backs of the buses in order to have an inventory of various types 
of lighting and treatments on the buses. 

Organization of the Report 

This report has been organized into several chapters. Chapter 2 provides the results 
of the analysis of NTD and non-NTD collision data for the 17 transit agencies that 
were profiled. It includes an executive summary of the key findings as well as 
individual agency summaries. Chapter 3 provides the results of the agency site 
visits. Similar to Chapter 2, it includes an executive summary of the key findings as 
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well as individual agency summaries. The topic areas that were discussed during 
the site visits included: who is responsible for the investigation, how are accidents 
deemed preventable or non-preventable, do the buses have video cameras, is video 
footage used in the accident investigation, does the agency provide safety refresher 
training, and how does the agency use the collision data to prevent future 
accidents. Chapter 4 is a catalog of sample photos of the bus rear treatments of the 
17 agencies. Several sample photos from each agency are provided along with a 
table that compares that agency’s rear-ended collision rate to the state rate. 
Chapter 5 compares through a series of tables the types of collision data that are 
maintained by the Florida transit agencies and describes how a statewide transit 
collision database and search tool could be useful. Finally, Chapter 6 provides six 
recommendations and one best practice to help prevent, reduce, and mitigate rear-
ended and side bus collisions. 

Findings on a National Level 

Before getting into the details of the report, some findings from the national level 
are in order. CUTR asked K&J Safety and Security Consulting Services, Inc., a 
nationally known firm that specializes in transit safety and security, to assess at the 
national level any practices that are being utilized by transit agencies to enhance 
bus visibility. They surveyed the following agencies: 

• Chicago Transit Authority (CTA) 
• Massachusetts Bay Transportation Authority (MBTA) 
• Los Angeles County Metropolitan Transportation Authority (LACMTA) 
• Sound Transit (ST) – King County Metro 
• Metropolitan Transit Authority of Harris County (METRO) 

Their assessment revealed the following: 

• All of the regional transit authorities (RTAs) surveyed utilized various 
configurations for outfitting the rear portion of their bus fleets with various safety 
related placards, applications and motor vehicle operator warning/alerting safety 
devices. 

• There was no “one standard” utilized by the surveyed RTAs for these warning 
/safety devices, but rather a “try and see” approach was taken. This approach 
applies to both the type of warning/alerting safety devices as well as the location of 
where the warning/alerting safety devices are placed on the rear of the bus.  

• There is no single “national standard” for the selection and placement of these 
safety devices on transit buses; however individual states have selected laws 
limiting the use of certain devices (strobes, LED beacons, use of specific lens 
colors).  
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• The limited bus collision data provided by the surveyed RTAs reveals that buses 
with the existing black, orange, yellow chevrons (regardless of color configuration 
or pattern) have no less risk of being in an accident than those without chevrons 
(though the surveyed RTAs have substantially fewer buses with chevrons versus 
those without).  

• The limited bus collision data provided by the surveyed RTAs reveals that 
regardless of the type of warning/alerting safety devices and their configuration 
(deceleration bars, flashers, strobes, placards, chevrons, digital displays), no single 
device or combination of devices has resulted in a substantially reduced rear-end 
collision reduction over any other combination . Representatives of the RTAs 
strongly support the safety benefit of specific warning/alerting safety devices even 
though the safety data associated with rear-end collisions between buses and motor 
vehicles does not support this position. This is best illustrated by reviewing rear-end 
collision rates involving school buses. In aggregate, school buses have an 
extremely low rate of rear-end collisions (compared to transit bus rear end collision 
rates) even though by comparison, school buses do not employ the array of 
warning/alerting safety devices that transit buses employ. 

This information is meant to provide some perspective to the dilemma Florida finds 
itself in. Yes, many Florida transit agencies exceed the national rate for bus rear-
ended collisions, and yes, many transit agencies have experimented with various 
ways to improve the visibility of their buses with very limited success. However, it 
may provide some comfort to know that Florida transit agencies are “in the same 
boat” as everyone else. It is simply not the case that transit agencies and 
authorities in other parts of the country have found the magic solution to rear-
ended collisions while Florida has been in the dark. With that being said, it is hoped 
that the findings of this report will shed some new light on the matter and help 
FDOT and the Florida transit agencies to address this continuing problem. 
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Chapter 2  
National Transit Database and Non-NTD Data 

Findings 
Introduction 

CUTR looked at the NTD collision data from 2009 to 2013 for 17 Florida transit 
agencies as well as their internally maintained spreadsheets and databases. CUTR 
analyzed the data a number of different ways to see if any trends or causes of 
collisions could be detected at the statewide or agency level in regards to rear-
ended and side impact collisions. Using NTD data, a several common analyses were 
performed for the 17 selected transit agencies. These analyses included: comparing 
the transit agency’s rear-ended and side collision rates (expressed in accidents per 
100,000 revenue miles) to the statewide rates; looking at the 5-year trend in these 
types of collisions from 2009 to 2013; the weather and daylight conditions during 
the collisions; the season; and the actions of the bus at the moment of impact (e.g. 
stopped, going straight, making a turn, etc.). This chapter includes individual 
agency summaries with 1 to 3 key findings at the top of each page. In addition to 
the NTD data analysis, CUTR performed several analyses using non-NTD data that 
was provided by the transit agencies. One analysis compared accident rates to bus 
operator seniority and another analysis looked at the posted speed limits of where 
rear-ended collisions occurred.  

Statewide Comparison of Transit Agency Collision Rates 

The starting point for this part of the report is a statewide comparison of the rear-
ended and side collision rates for Florida’s fixed route transit services. The purpose 
is to show how the transit agencies stack up against one another and how their 
collision rates compare to the state and national rates. Figure 2-1 is the statewide 
comparison for rear-ended collisions, and Figure 2-2 is the statewide comparison 
for side collisions (both side impact and side swipe). These two figures were 
calculated using five years’ worth of NTD data from 2009 to 2013, which at the time 
of this report was the most current data. The statewide rear-ended collision rate 
was 0.10 collisions per 100,000 revenue miles. Pasco County Public Transportation 
(PCPT) has the highest rear-ended collision rate at 0.29. Several small transit 
agencies had a rear-ended collision rate of 0.0. However, Sarasota County Area 
Transit (SCAT) was the agency with the lowest rear-ended collision rate (0.02) that 
was visited by CUTR for this study. The statewide rate for side collisions was 0.05. 
Pinellas Suncoast Transit Authority (PSTA) was the agency with the highest side 
collision rate at 0.12.  
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Figure 2-1 Statewide Comparison of Rear-ended Collisions per 100,000 Revenue Miles 
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Figure 2-2 Statewide Comparison of Side Collisions per 100,000 Revenue Miles 
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Key Findings 

Bus Collisions in Relation to Bus Revenue Service Miles 

In general, when one looks at Figure 2-1 and Figure 2-2 one sees smaller transit 
agencies with lower collision rates and larger transit agencies with higher collision 
rates. This is intuitive. The more service a transit agency operates, the more its 
buses are exposed to the risk of accidents. However, the relationship is not 
perfectly linear. For example, Miami Dade Transit is the largest bus operator in the 
state in terms of revenue miles, but it has very low collision rates. In contrast, 
Pasco County Public Transportation (PCPT) is one of the smaller bus operators. Yet 
it had the highest rear-ended collision rate and the third highest side collision rate 
in the state. 

To get a better understanding of the relationship between service operated and the 
number of collisions, a linear regression analysis was performed. Figure 2-3 shows 
the results of the linear regression for the rear-ended collisions and Figure 2-4 
shows the results of the linear regression for the side collisions (side impact and 
side swipe). An R2 of 1 indicates that the regression line perfectly fits the data. In 
the case of rear-ended collisions, the R2 was 0.4337. This means that revenue miles 
account for about 43 percent of the variation in rear-ended collisions. The 
remaining 57 percent is due to other factors. In the case of side collisions, the R2 
value was 0.5787. This means that revenue miles account for about 58 percent of 
the variation in side collisions. The other 42 percent is due to other factors.  
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Figure 2-3 Linear Regression of Rear-ended Collisions and Revenue Miles 
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Figure 2-4 Linear Regression of Side Impact Collisions and Revenue Miles 

If 57 percent of the variation in rear-ended collisions and 42 percent of the 
variation in side collisions is due to other factors, the question then becomes what 
are those other factors? As stated at the beginning of this chapter, CUTR performed 
a number of analyses using NTD and non-NTD data to see if any trends or causes of 
collisions could be detected.  

Bus Collisions in Relation to Posted Speed Limit 

During the site visits, some transit agencies with high rear-ended collision rates 
suggested that their rear-ended collisions tend to occur on roads with high speed 
limits. To test this theory, CUTR geocoded the accident locations of four of the 
transit agencies and crosschecked them against the posted speed limits where they 
occurred. The analysis was only performed on four agencies for this study because 
of the labor intensive nature of the analysis. There is no reason why it could not be 
performed on the other transit agencies in future research. The analysis was 
performed using non-NTD collision data from PCPT, HART, MDT, and SCAT 
(Sarasota). Specifically, their internal accident logs were used. The reason why 
non-NTD data was used was because it included a larger number of collisions. The 
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reason why these four agencies were picked was because PCPT and HART had high 
rear-ended collisions rates, and MDT and SCAT had low ones.  

The results are shown in Figure 2-5. For PCPT, 88 percent of their rear-ended 
collisions were on roads with posted speed limits greater than 40 mph. For HART, 
61 percent of their rear-ended collisions were on roads with posted speed limits 
greater than 40 mph. In contrast, it was only 11 percent for MDT. For SCAT it was 
61 percent. Unfortunately, the data in Figure 2-5 does not also show the 
percentage distribution of the transit agencies’ service area to posted speed limits. 
That is to say, we know that 88 percent of PCPT’s rear-ended collisions are on roads 
with posted speed limits greater than 40 mph. What is not known at this point is 
what percentage of PCPT’s routes are on these roads? That was outside the scope 
of this project. Nevertheless, there does appear to be some correlation between 
rear-ended collisions and operating service on higher speed roads.  

 

Figure 2-5 Posted Speed Limit of Rear-ended Collision Locations 

Note about the figure: HART results are based on 2 years’ worth of data (2013-2014); SCAT 
results are based on almost 3 years’ worth of data (2013-Aug. 2015); PCPT results are 
based on almost 3 years’ worth of data (2013-June 2015); MDT results are based on 1.5 
years’ worth of data (2014 to Aug. 2015). 
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Bus Collisions in Relation to Bus Operator Experience 

Another comment that was made during some of the site visits was related to bus 
operator turnover. Some agencies said they had lost some of their most 
experienced operators due to retirement and that their pool of operators had 
become considerably younger and hence less experienced. One would expect to see 
rookie operators having higher accident rates. To see if this was in fact happening, 
especially in regards to rear-ended collisions, CUTR performed a two-step analysis 
that grouped collisions into three seniority cohorts: less than 2 years’ experience, 2 
to 5 years’ experience, and more than 5 years’ experience.  

CUTR used accident logs from HART, BCT, and Space Coast Area Transit because 
they include the operator’s hire date. By subtracting the date of hire from the date 
of the accident, we were able to calculate how many years of experience each 
operator had at the time of his/her accident. We then grouped the accident totals 
into the three seniority cohorts. That was the first step. The second step was to 
group each agency’s list of operators into the same three seniority cohorts. This 
was done by using the agency’s most recent operator seniority list. The number of 
collisions for each seniority cohort was then divided by the total operators for the 
same cohort. This calculation translates into a collision rate of collisions per 
operator for each cohort. The results of are shown in Table 2-1.  

One would expect to see an inverse relationship between the collision rate and the 
operator’s years of experience (i.e. collision rates go down as years of experience 
goes up).For the most part, this is what the data showed. Rookie operators (i.e. 
those with less than two years of experience) had higher collision rates than the 
more seasoned operators who had two to five years of experience. What was 
surprising was that the most seasoned operators at all three agencies (i.e. those 
with more than five years of experience) had higher rear-ended collision rates than 
their counterparts with two to five years of experience. In the case of Space Coast 
Area Transit, the rear-ended collision rate of the most seasoned operators was even 
higher than that of the rookie operators. 

Table 2-1 Rear-ended Collisions per Operator based on Seniority 

Years of 
Experience 

No. of Operators 
No. of Rear-ended 

Collisions 

Rear-ended 
Collisions per 

Operator 

Broward County Transit 

Less than 2 Years 119 21 0.18 

2 to 5 Years 128 10 0.08 
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More than 5 Years 429 49 0.11 

Hillsborough Area Transit 

Less than 2 Years 113 10 0.09 

2 to 5 Years 56 3 0.05 

More than 5 Years 204 19 0.09 

Space Coast Area Transit 

Less than 2 Years 43 3 0.07 

2 to 5 Years 21 1 0.05 

More than 5 Years 34 6 0.18 

Note: The data in this table was based on the following sources – BCT internal accident data 
records from 8/2014 to 7/2015 and the BCT operator seniority list as of 6/2/2015; HART 
internal accident data records from 1/2013 to 12/2014 and the HART operator seniority list 
as of 9/2015; Space Coast Area Transit internal accident records from 10/2014 to 8/2015 
and the Space Coast Area Transit operator seniority list as of 8/2015.  

 

What is the reason for this phenomenon? Are senior operators becoming 
complacent in their driving habits, or is some external factor (e.g. something about 
the nature of the route) contributing to the higher collision rates? Complicating 
matters is the fact that all of the rear-ended collisions that were used in these 
calculations had been deemed non-preventable by the respective agencies. 

In order to take the analysis a step further, CUTR did a similar analysis for all 
accident types (not just rear-ended) but only for those that had been deemed 
preventable by the agency. In other words, these were collisions where the bus 
operator had been deemed at fault. The results are shown in Table 2-2. Not 
surprisingly, rookie operators had the highest preventable collision rates. Similar to 
the previous analysis of rear-ended collisions, the collision rate fell for operators 
with two to five years of experience. However, when it came to the results for the 
most seasoned operators (i.e. those with 5 or more years of experience), the 
results were not the same as before. BCT was the only agency of the three where 
the collision rate for the most senior operators was significantly higher than the 
collision rate for the operators with two to five years of experience (0.18 versus 
0.13). At Space Coast Area Transit, the collision rate was slightly higher (0.03 
versus 0.00). However, in absolute numbers it was only a difference of one 



 

Strategies to Prevent, Reduce, and Mitigate Bus Collisions – Final Report 2-10 

collision. At HART, the most senior operators had the lowest collision rate, which is 
what one would hope to see. 

There are three conclusions to be drawn and one recommendation to be made from 
these analyses. First, BCT may have a problem with complacency among its most 
senior operators, and this should be addressed through refresher training. Second, 
more analysis is needed to determine more precisely when complacency becomes 
an issue. The seniority cohort “More than 5 years” covers a wide range of 
experience, from 6 to 30 years or more. This analysis should be redone but with the 
cohort further refined. Third, all three agencies have a problem with high collision 
rates among their rookie operators regardless of the collision type. Based on these 
three conclusions, it is recommended that all Florida transit agencies start including 
the bus operator’s date of hire in their internal accident logs, if they are not doing 
so already, and performing a similar analysis to see if there is any connection 
between the collision rates and operator experience.  

Table 2-2 Preventable Collisions per Operator based on Seniority 

Years of 
Experience 

No. of Operators No. of Collisions 
Collisions per 

Operator 

Broward County Transit 

Less than 2 Years 119 37 0.31 

2 to 5 Years 128 16 0.13 

More than 5 Years 429 78 0.18 

Hillsborough Area Transit 

Less than 2 Years 113 23 0.20 

2 to 5 Years 56 7 0.13 

More than 5 Years 204 16 0.08 

Space Coast Area Transit 

Less than 2 Years 43 14 0.33 

2 to 5 Years 21 0 0.00 

More than 5 Years 34 1 0.03 

Note: The data in this table was based on the following sources – BCT internal accident data 
records from 8/2014 to 7/2015 and the BCT operator seniority list as of 6/2/2015; HART 
internal accident data records from 1/2013 to 12/2014 and the HART operator seniority list 
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as of 9/2015; Space Coast Area Transit internal accident records from 10/2014 to 8/2015 
and the Space Coast Area Transit operator seniority list as of 8/2015.  

Other Key Findings 

On the pages that follow, there are 17 individual agency summaries of the NTD 
collision data. Each one has several key findings at the top. It became apparent 
during writing the summaries that there is no “smoking gun” when it comes to rear-
ended and side collisions. There are a number of different things going on that 
could possibly be contributing to rear-ended and side collisions. However, here are 
several key findings. 

Darkness may be a factor at MDT, LYNX, and BCT. Fifty-eight (58) percent of MDT’s 
side collisions occurred during the hours of darkness. Twenty-eight (28) percent of 
LYNX’s rear-ended collisions occurred during the hours of darkness. Eighteen (18) 
percent of BCT’s rear-ended and 15 percent of its side collisions occurred during the 
hours of darkness. This may indicate a need to revisit training on nighttime driving 
and/or improve the nighttime visibility of the buses (e.g. retroreflective tape). 

Several transit agencies showed signs of seasonal variation in collisions. LYNX, 
HART, PSTA, PCPT, LeeTran, and RTS all had their largest percentage of collisions in 
the summer months. This was unexpected with RTS since it operates in a university 
town where presumable there is less traffic in the summer. With the other agencies, 
the spike may be due in part to the influx of summer tourists. These transit 
agencies may need to remind their operators to be more vigilant during the 
summer months. 

High speed roads may be contributing to rear-ended collisions. In addition to the 
speed analysis that was done at the beginning of this chapter, the NTD data for 
LeeTran, PalmTran, and PCPT showed a large percentage of collisions on divided 
highways where the posted speed limit is generally higher. For Lee Tran, 9 of its 20 
rear-ended collisions (45%) occurred on divided highways. For PalmTran, it was 79 
percent. For PCPT, 20 of its 29 total collisions (69%) were on a divided highway, 
and 31 percent of its rear ended collisions were on U.S. 19 alone. 

Related to the above topic, several agencies reported known problem corridors 
during the site visits. In several cases, this was corroborated by the NTD data. As 
mentioned already, PCPT’s problem corridor is U.S. 19. For Space Coast Area 
Transit it is State Road 520. Although it had only 3 side collisions between 2009 
and 2013, 2 of them occurred on State Road 520. For StarMetro, 5 of its 11 
collisions occurred on Tennessee Street, a high traffic road that runs by FSU. 
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At least for RTS, collisions with bicycles are an issue. Five (5) out of its 19 collisions 
(26%) were with bicyclists. Given the large presence of bicyclists in Gainesville, 
there may be a need for RTS to conduct refresher training on bicycle awareness. 
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Broward County Transit 

Key Findings 

 BCT’s 2009-2013 rear-ended and side collision rates exceeded the statewide 
averages. 

 21% of the rear-ended collisions occurred when it was cloudy or raining, and 
18% occurred during the hours of darkness. 20% of side collisions occurred 
when it was cloudy or rainy, and 15% occurred during the hours of darkness. 
This may indicate a need to revisit defensive driving and improve the 
nighttime visibility of the buses (e.g. retroreflective tape). 

 Details of the side collisions revealed a recurrence of several types of events: 
cars failing to yield to a passing bus when turning left or right at 
intersections, cars running red lights, and cars side swiping the bus while 
attempting to pass. 18 of the 61 side collisions (30%) occurred at an 
intersection. This may indicate a need for refresher training in defensive 
driving when approaching intersections. 

Table 2-3 BCT versus State Collision Rates 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.15 0.10 

2009-2013 Side Collision Rate Statewide Rate 

0.09 0.05 

Between 2009 and 2013, BCT reported 105 rear-ended collisions and 61 side 
collisions. See Figure 2-6 and Figure 2-7. Other than in 2010 when they dropped to 
13, BCT’s annual number of rear-ended collisions has hovered between 21 and 26. 
Side collisions, on the other hand, have been steadily rising. In 2009, there were 
only 3. In 2013, there were 20.  
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Figure 2-6 BCT Rear-ended Collisions (2009-2013) 

 

Figure 2-7 BCT Side Collisions (2009-2013) 

Figure 2-8 and Figure 2-9 show the weather and daylight conditions of BCT’s rear-
ended and side collisions respectively. Although the majority of both occurred 
during daylight hours and under clear weather conditions, 21 percent of the rear-
ended collisions occurred when it was cloudy or raining, and 18 percent occurred 
during the hours of darkness. The results were similar for side collisions. 20 percent 
of side collisions occurred when it was cloudy or rainy, and 15 percent occurred 
during the hours of darkness. This may indicate a need to revisit defensive driving 
techniques for adverse weather conditions and night time driving.  
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Figure 2-8 Weather and Daylight Conditions of BCT Rear-ended Collisions 

 

 

Figure 2-9 Weather and Daylight Conditions of BCT Side Collisions 

Between 2009 and 2013, BCT reported a total of 301 collisions (all types). Figure 
2-10 shows the percentage distribution of these collisions by season. Winter and 
summer are the two seasons when collisions are the highest for BCT (30% and 
31% respectively). This may be influenced in part by the influx of summer beach 
tourists and winter seasonal residents (i.e. “snowbirds”).  
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Figure 2-10 All BCT Collisions by Season (2009-2013) 

Figure 2-11 and Figure 2-12 shows what BCT buses were doing at the moment of 
impact for rear-ended and side collisions. In 79 percent of the rear-ended collisions, 
the bus was stopped. That leaves 21 percent where the bus was in some form of 
motion (i.e. going straight, making a stop, or leaving a stop). This may indicate a 
need for refresher training on gradually coming to a stop and checking for 
oncoming traffic when leaving the bus stop. For side collisions, the bus was going 
straight 57 percent of the time when the collision occurred. Thirteen (13) percent of 
the time, the bus was making a turn. A closer look at the data revealed a 
recurrence of several types of events: cars failing to yield to a passing bus when 
turning left or right at intersections, cars running red lights, and cars side swiping 
the bus while attempting to pass. In 18 of the 61 side collisions (30%) occurred at 
an intersection. This may indicate a need for refresher training in defensive driving 
when approaching intersections.  
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Figure 2-11 Action of Bus at Moment of Rear-ended Collision (BCT) 

 

 

Figure 2-12 Action of Bus at Moment of Side Collision (BCT) 
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Central Florida Regional Transportation Authority (LYNX) 

Key Findings 

 LYNX’s 2009-2013 rear-ended collision rate exceeded the statewide average 
while its side collision rate was just below it.  

 28% of LYNX’s rear-ended collisions occurred during the hours of darkness. 
While not a majority, it may nevertheless indicate the need to improve the 
nighttime visibility of LYNX buses. 

 LYNX’s collisions peak in the summer season (38%). This may be caused in 
part by the influx of tourists to the amusement parks who do not know their 
way around the roads as well. 

Table 2-4 LYNX versus State Collision Rates 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.17 0.10 

2009-2013 Side Collision Rate Statewide Rate 

0.04 0.05 

Between 2009 and 2013, LYNX reported 126 rear-ended collisions, which peaked in 
2012 at 39. See Figure 2-13. They also reported 29 side collisions, which peaked in 
2011. See Figure 2-14. 

 

Figure 2-13 LYNX Rear-ended Collisions (2009-2013) 
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Figure 2-14 LYNX Side Impact Collisions (2009-2013) 

As shown in Figure 2-15 and Figure 2-16, the majority of LYNX’s rear-ended and 
side impact collisions occurred when the weather was clear and during daylight 
hours. However, it should still be pointed out that 28 percent of LYNX’s rear-ended 
collisions occurred during the hours of darkness. This may indicate the need to 
improve the nighttime visibility of LYNX buses. 

 

Figure 2-15 Weather and Daylight Conditions of LYNX Rear-ended Collisions 
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Figure 2-16 Weather and Daylight Conditions of LYNX Side Impact Collisions 

Between 2009 and 2013, LYNX reported 242 collisions (all types). Figure 2-17 
shows the percentage distribution of these collisions by season. The largest 
percentages occurred during the summer and fall seasons. See. This may be due, in 
part, to the influx of summer tourists who are visiting the various theme parks and 
do not know their way around as well as the local residents. 

 

Figure 2-17 All LYNX Collisions by Season (2009-2013) 
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Figure 2-18 shows what LYNX buses were doing at the moment of impact for rear-
ended collisions. In 118 out of 126 rear-ended collisions (94%), the LYNX bus was 
already stopped at the bus stop. Assuming that the four-way blinkers were on, 
these results indicate that there is probably not much the bus drivers could have 
done to avert the collisions.  

 

Figure 2-18 Action of Bus at Moment of Rear-ended Collision (LYNX) 

Figure 2-19 shows what LYNX buses were doing at the moment of impact for side 
collisions. For LYNX, 52 percent of the time, the bus was going straight and 19 
percent of the time, it was making a turn. It was either stopped or leaving a stop 
15 percent of the time respectively. A closer look at the accident descriptions in the 
NTD data revealed that the passenger vehicle driver appeared to be at fault in 20 of 
the 29 reported side collisions (e.g. failed to stop at stop sign or traffic light, cut off 
bus). In the other 9 collisions, it appeared that the bus driver may have been at 
fault (e.g. failed to stop at red light, collided with side mirror of vehicle in adjacent 
lane, struck pedestrian, struck bicyclist). This suggests that there may be a need at 
LYNX for refresher training on defensive driving in the case of the former and 
situational awareness in the case of the latter. 
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Figure 2-19 Action of Bus at Moment of Side Impact Collision (LYNX) 
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GoLine (Indian River) 

Key Findings 

 GoLine’s 2009-2013 collision rates for rear-ended and side collisions were 
both well below the statewide rates. See Table 2-5.  

 GoLine reported only 2 collisions between 2009 and 2013. One was a side 
collision in 2012, and the other was a rear-ended collision in 2013. Details of 
the 2 collisions are provided below. 

Table 2-5 GoLine versus State Collision Rates 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.03 0.10 

2009-2013 Side Collision Rate Statewide Rate 

0.03 0.05 

Details of the single rear-ended collision 

 Occurred during daylight hours under clear weather conditions. 

 Occurred in the winter. 

 Bus was stopped at moment of impact. 

Details of the single side collision  

 Occurred during daylight hours under clear weather conditions. 

 Occurred in the fall. 

 Bus was going straight at moment of impact. 
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Hillsborough Area Regional Transit 

Key Findings 

 HART’s 2009-2013 rear-ended collision rate was the second highest in the 
state behind PCPT. Its side collision rate was slightly above the statewide 
rate. See Table 2-6. 

 20% of their rear-ended collisions and 30% of their side collisions occurred 
during the hours of darkness. This may indicate a need to improve the night 
time visibility of the buses. See Figure 2-22 and Figure 2-23. 

 Between 2009 and 2013, most of HART’s collisions (34%) occurred in the 
summer months. This is similar to what was observed across the bay with 
PSTA and may be due in part to summer tourists. 

Table 2-6 HART versus State Collision Rates 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.20 0.10 

2009-2013 Side Collision Rate Statewide Rate 

0.06 0.05 

Between 2009 and 2013, HART reported 76 rear-ended collisions and 23 side 
collisions. The number of rear-ended collisions has remained relatively steady. Side 
collisions, on the other hand, increased from 2009 to 2013.  

 

Figure 2-20 HART Rear-ended Collisions (2009-2013) 
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Figure 2-21 HART Side Collisions (2009-2013) 

As shown in Figure 2-22 and Figure 2-23, the majority of HART’s rear-ended and 
side impact collisions occurred under clear weather conditions. Although the 
majority of them also occur during daylight hours, the percentage is not large. For 
HART, 20 percent of their rear-ended collisions and 30 percent of their side 
collisions occurred during the hours of darkness. This may indicate a need to 
improve the night time visibility of the buses (e.g. reflective tape). 

 

 

Figure 2-22 Weather and Daylight Conditions of HART Rear-ended Collisions 
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Figure 2-23 Weather and Daylight Conditions of HART Side Collisions 

Between 2009 and 2013, most of HART’s collisions (all types) occurred during the 
summer months. See Figure 2-24. This pattern is similar to what was observed 
across the bay in Pinellas County. It is possible that the spike in collisions in the 
summer months may be due in part to tourists who are not as familiar with the 
roads as local residents. 

 

Figure 2-24 All HART Collisions by Season (2009-2013) 
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represents a majority, the percentage is not as high as was observed at the other 
transit agencies. A closer look at the data for the other 22 percent (17 incidents) 
revealed a variety of situations where better operator awareness could have helped. 
These included situations where the bus operator was approaching or leaving a bus 
stop as well as changing lanes.  

In regards to side collisions, 52 percent (12 incidents) occurred when the bus was 
going straight and 35 percent occurred when the bus was either making a turn or 
was changing lanes (8 incidents). A closer look at the data revealed again that 
better situational awareness could have helped. One incident involved a bus 
operator who thought he ran over a curb or pothole only to discover later that he 
ran over a pedestrian. The pedestrian was killed. Another incident involved a bus 
operator who was making a turn and struck a female on a scooter. A third incident 
involved a truck that made a U-turn in front of the bus, which resulted in the death 
of the truck driver.  

 

 

Figure 2-25 Action of Bus at Moment of Rear-ended Collision (HART) 
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Figure 2-26 Action of Bus at Moment of Side Collision (HART) 
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Jacksonville Transportation Authority  

Key Findings 

 JTA’s 2009-2013 rear-ended and side collision rates are both below the 
statewide averages. 

 Side collisions rose steadily between 2009 and 2013.  

 25% of side collisions occurred when the bus making a turn or changing 
lanes, and 30% involved the bus striking a pedestrian or bicyclist. This may 
indicate a need for refresher training in situational awareness. 

Table 2-7 JTA versus State Collision Rates 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.05 0.10 

2009-2013 Side Collision Rate Statewide Rate 

0.04 0.05 

Between 2009 and 2013, JTA reported 25 rear-ended collisions and 20 side 
collisions. See Figure 2-27 and Figure 2-28. While the number of rear-ended 
collisions has fluctuated up and down, the number of side collisions has been 
steadily increasing. 

 

Figure 2-27 JTA Rear-ended Collisions (2009-2013) 
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Figure 2-28 JTA Side Collisions (2009-2013) 

As shown in Figure 2-29 and Figure 2-30, the majority of JTA’s rear-ended and side 
impact collisions occurred when the weather was clear and during daylight hours.  

 

Figure 2-29 Weather and Daylight Conditions of JTA Rear-ended Collisions 
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Figure 2-30 Weather and Daylight Conditions of JTA Side Collisions 

Between 2009 and 2013, JTA reported 93 collisions (all types). Figure 2-31 shows 
the percentage distribution of these collisions by season. Other than the spring 
when collisions fell to 15 percent, there does not appear to be much seasonal 
variation in JTA’s accidents.  

 

Figure 2-31 All JTA Collisions by Season (2009-2013) 
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done to avert the collisions. On the other hand, 5 of the 20 side collisions (25%) 
occurred while the bus was either making a turn or making a lane change. Also, 6 
of the 20 side collisions (30%) involved a bus striking a pedestrian or bicyclist 
(figure not shown). These results indicate that there may be a need for refresher 
training in situational awareness.  

 

Figure 2-32 Action of Bus at Moment of Rear-ended Collision (JTA) 

 

Figure 2-33 Action of Bus at Moment of Side Collision (JTA) 
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LeeTran 

Key Findings 

 LeeTran’s 2009-2013 rear-ended collision rate was above the statewide rate, 
and its side collision rate was below it. See Table 2-8. 

 Most collisions occurred in the summer months (34%). 

 9 of the 20 rear-ended collisions (45%) occurred on divided highways. Speed 
may be a factor here as posted speed limits on divided highways tend to be 
higher than on local streets. 

Table 2-8 LeeTran versus State Collision Rates 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.14 0.10 

2009-2013 Side Collision Rate Statewide Rate 

0.03 0.05 

Between 2009 and 2013, LeeTran reported 20 rear-ended collisions and 4 side 
collisions. See Figure 2-34 and Figure 2-35. During those five years, there was no 
definite pattern to the rear-ended collisions. For the side collisions, none were even 
reported in 2009 and 2010. 

 

Figure 2-34 LeeTran Rear-ended Collisions (2009-2013) 
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Figure 2-35 LeeTran Side Collisions (2009-2013) 

As shown in Figure 2-36 and Figure 2-37, the vast majority of LeeTran’s rear-ended 
and side collisions occurred under clear weather conditions and during daylight 
hours. Although 25 percent of the side collisions occurred under cloudy conditions, 
keep in mind that this translates only into 1 of 4 total side collisions. 

 

 

Figure 2-36 Weather and Daylight Conditions of LeeTran Rear-ended Collisions 
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Figure 2-37 Weather and Daylight Conditions of LeeTran Side Collisions 

Between 2009 and 2013, LeeTran reported 35 collisions (all types). Figure 2-38 
shows the percentage distribution of these collisions by season. Most occurred in 
the summer months (34%). 

 

Figure 2-38 All LeeTran Collisions by Season (2009-2013) 
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data revealed that 9 of the 20 rear-ended collisions (45%) occurred on divided 
highways. Speed may be a factor here as posted speed limits on divided highways 
tend to be higher than on local streets. This data correlates to comments made by 
LeeTrans staff during the site visit. Namely, staff indicated that their rear-ended 
collisions tend to occur in the eastern part of the service area (east of I-75) where 
the speed limit is higher.  

 

Figure 2-39 Action of Bus at Moment of Rear-ended Collision (LeeTran) 

 

Figure 2-40 Action of Bus at Moment of Side Collision (LeeTran) 
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Manatee County Area Transit 

Key Findings  

 MCAT’s 2009-2013 rear-ended collision and side collision rate were both 
below the statewide rate. See Table 2-9. 

 Because of the small number of collisions it is difficult to draw any 
conclusions about trends or causes. 

Table 2-9 MCAT versus State Collision Rates 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.05 0.10 

2009-2013 Side Collision Rate Statewide Rate 

0.03 0.05 

Between 2009 and 2013, MCAT reported 3 rear-ended collisions and 2 side 
collisions. See Figure 2-41 and Figure 2-42. There was 1 rear-ended collision each 
in 2010, 2011, and 2012. There was 1 side collision each in 2011 and 2012.  

 

Figure 2-41 MCAT Rear-ended Collisions (2009-2013) 
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Figure 2-42 MCAT Side Collisions (2009-2013) 

MCAT’s 3 rear-ended collisions and 2 side collisions all occurred during daylight 
hours (figures not shown). Records show 2 of the 3 rear-ended collisions occurred 
under clear weather conditions, and 1 occurred when it was raining. Both side 
collisions occurred under clear weather conditions. MCAT reported 6 total collisions 
between 2009 and 2013. The greatest percentage occurred in the summer months 
(67%). See Figure 2-43. This result should be taken with caution since it represents 
only 4 collisions over a 5-year period. However, it does mirror what was found in 
nearby Pinellas and Hillsborough Counties.  

 

Figure 2-43 All MCAT Collisions by Season (2009-2013) 
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Reports showed 2 of the 3 rear-ended collisions (67%) occurred when the bus was 
stopped, and the remaining 1 occurred when the bus was going straight.  Only 1 of 
the side collisions occurred when the bus was stopped, and the other occurred 
when the bus was leaving a stop. 
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Miami-Dade Transit 

Key Findings 

 MDT has one of the lowest rates of rear-ended and side impact collisions in 
the state. See Table 2-10.  

 58% of side impact collisions occurred during the hours of darkness. This 
may indicate a need to improve the night time visibility of MDT buses and/or 
conduct driver refresher training on night time driving. 

 55% of side impact collisions involved the bus making a turn or negotiating a 
curve. In most of those incidents, it was reported that the bus struck a fixed 
object (e.g. pole) or parked vehicle. This may indicate a need for refresher 
driver training in the area of situation awareness and checking blind spots. 

Table 2-10 MDT versus State Collision Rates 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.02 0.10 

2009-2013 Side Collision Rate Statewide Rate 

0.02 0.05 

Between 2009 and 2013, MDT reported 34 rear-ended collisions. The highest 
number was 19 in 2009. After 2009, the number of rear-ended collisions dropped 
threefold from 2010 to 2013 (see Figure 2-44).  

 

Figure 2-44 MDT Rear-ended Collisions (2009-2013) 
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Between 2009 and 2013, there were 33 reported side collisions. The highest 
number was 10 in 2011 (see Figure 2-45). 

 

Figure 2-45 MDT Side Collisions (2009-2013) 
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Figure 2-46 Weather and Daylight Conditions of MDT Rear-ended Collisions 

 

Figure 2-47 Weather and Daylight Conditions of MDT Side Impact Collisions 
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Figure 2-48 All MDT Collisions by Season (2009-2013) 

Figure 2-49 shows what MDT buses were doing at the moment of impact for side 
collisions. It shows that the buses were either making a turn or negotiating a curve 
55 percent of the time when the accident occurred (18 incidents). In 11 of those 18 
incidents, it was reported that the bus struck a fixed object (e.g. pole) or parked 
vehicle when making the turn. This suggests that there may be a need for refresher 
driver training in the area of situation awareness and checking blind spots when 
making turns. 

 

Figure 2-49 Action of Bus at Moment of Side Impact Collision 
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Figure 2-50 shows what MDT buses were doing at the moment of impact for rear-
ended collisions. It shows that bus was stopped 62 percent of the time when the 
accident occurred (21 incidents). Reports show 16 of those 21 collisions occurred at 
a bus stop while 4 occurred while the bus was stopped at a traffic light, and 1 
occurred at a railroad crossing. These findings indicate that there is not much the 
bus driver could have done to prevent the collision. 

 

Figure 2-50 Action of Bus at Moment of Rear-ended Collision 
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PalmTran 

Key Findings 

 PalmTran’s 2009-2013 rear-ended collision rate was the third highest in the 
state behind PCPT. Its side collision rate was the same as the statewide rate. 
See Table 2-11. 

 79 percent of the rear-ended collisions occurred on divided highways. Speed 
may be a factor here as posted speed limits on divided highways tend to be 
higher than on local streets. 

Table 2-11 PalmTran versus State Collision Rates 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.18 0.10 

2009-2013 Side Collision Rate Statewide Rate 

0.05 0.05 

Between 2009 and 2013, PalmTran reported 62 rear-ended collisions and 18 side 
collisions. See Figure 2-51 and Figure 2-52. The number of rear-ended collisions 
had been dropping from 2009 to 2011, but then it increased again from 2011 to 
2013. Side collisions had been relatively steady but then spiked in 2013 with 8 
collisions.  

 

Figure 2-51 PalmTran Rear-ended Collisions (2009-2013) 
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Figure 2-52 PalmTran Side Collisions (2009-2013) 

As shown in Figure 2-53 and Figure 2-54, the majority of PalmTran’s rear-ended 
and side impact collisions occurred under clear weather conditions and during 
daylight hours. 
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Figure 2-54 Weather and Daylight Conditions of PalmTran Side Collisions 

Between 2009 and 2013, PalmTran reported 140 collisions (all types). Figure 2-55 
shows the percentage distribution of these collisions by season. Other than the 
spring when collisions fell to 19 percent there was not much seasonal variation.  

 

Figure 2-55 All PalmTran Collisions by Season (2009-2013) 
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as posted speed limits on divided highways tend to be higher than on local streets. 
In regards to side collisions, there was no clear pattern of actions immediately prior 
to the collision.  

 

 

Figure 2-56 Action of Bus at Moment of Rear-ended Collision (HART) 

 

 

Figure 2-57 Action of Bus at Moment of Side Collision (HART) 
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Pasco County Public Transportation 

Key Findings 

 PCPT’s 2009-2013 rear-ended collision rate was the highest in the state. Its 
side collision rate was also above the statewide rate. 

 20 of PCPT’s 29 total collisions (69%) were on a divided highway where 
speeds are usually higher. 31% of PCPT’s rear-ended collisions were on 
U.S.19. 

 PCPT’s rear-ended collisions have been falling. There was only 1 rear-ended 
collision in 2013.  

Table 2-12 PCPT versus State Collision Rates 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.29 0.10 

2009-2013 Side Collision Rate Statewide Rate 

0.09 0.05 

Between 2009 and 2013, PCPT reported 17 rear-ended collisions and 5 side 
collisions. See Figure 2-58 and Figure 2-59. Although PCPT has the highest rear-
ended collision in the state, the number of rear-ended collisions has been dropping. 
They dropped from a high of 6 collisions in 2010 to just 1 in 2013. No side collisions 
were reported from 2009 to 2011. Then there were 3 in 2012 and 2 in 2013. 

 

Figure 2-58 PCPT Rear-ended Collisions (2009-2013) 
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Figure 2-59 PCPT Side Collisions (2009-2013) 

All 17 of the rear-ended collisions and all 5 of the side collisions occurred during 
daylight hours. See Figure 2-60 and Figure 2-61. Furthermore, 15 of the 17 rear-
ended collisions (88%) and 4 of the 5 side collisions (80%) occurred under clear 
weather conditions. 

 

 

Figure 2-60 Weather and Daylight Conditions of PCPT Rear-ended Collisions 
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Figure 2-61 Weather and Daylight Conditions of PCPT Side Collisions 

PCPT reported 29 total collisions (all types) between 2009 and 2013. The greatest 
percentage occurred during the summer months (38%). See Figure 2-62. This 
pattern is similar to what was observed in both Pinellas and Hillsborough Counties 
to the south. 

 

Figure 2-62 All PCPT Collisions by Season (2009-2013) 
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that of PCPT’s 29 total collisions between 2009 and 2013, 20 of them (69%) 
occurred on a divided highway (figure not shown). Thirteen (13) of those twenty 
(20) were on U.S. 19. Of those 13 collisions on U.S. 19, 9 were rear-ended 
collisions. That means that 31 percent of PCPT’s rear-ended collisions were on U.S. 
19. This corridor was mentioned as a problem corridor during CUTR’s site visit. 
PCPT has been re-evaluating the number and spacing of bus stops on US 19 and 
will be removing 8 stops. 

 

Figure 2-63 Action of Bus at Moment of Rear-ended Collision (PCPT) 

 

Figure 2-64 Action of Bus at Moment of Side Collision (PCPT) 
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Pinellas Suncoast Transit Authority 

Key Findings 

 PSTA’s 2009-2013 rear-ended collision rate exceeded the statewide average. 
Its side collision rate was the highest in the state. 

 Side collisions steadily increased from 2009 to 2013. Many of these are due 
to vehicles cutting in front of buses particularly at intersections. Narrow 
streets may also play a role in some of the side swipes. 

 Between 2009 and 2013, most of PSTA collisions (30%) occurred in the 
summer months. This may be due in part to beach tourists. 

Table 2-13 PSTA versus State Collision Rates 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.15 0.10 

2009-2013 Side Collision Rate Statewide Rate 

0.12 0.05 

Between 2009 and 2013, PSTA reported 67 rear-ended collisions and 51 side 
collisions. See Figure 2-65 and Figure 2-66. The number of rear-ended collisions 
has remained relatively steady with the exception of 2011 when it spiked to 18. 
Side collisions, on the other hand, increased steadily from 2009 to 2013.  

 

Figure 2-65 PSTA Rear-ended Collisions (2009-2013) 
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Figure 2-66 PSTA Side Collisions (2009-2013) 

As shown in Figure 2-67 and Figure 2-68, the majority of PSTA’s rear-ended and 
side impact collisions occurred when the weather was clear and during daylight 
hours.  

 

Figure 2-67 Weather and Daylight Conditions of PSTA Rear-ended Collisions 
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Figure 2-68 Weather and Daylight Conditions of PSTA Side Collisions 

Between 2009 and 2013, PSTA reported 172 collisions (all types). Figure 2-69 
shows the percentage distribution of these collisions by season. Most of PSTA’s 
collisions occurred during the summer months (30%). It is possible that the spike 
in collisions in the summer months may be due in part to beach tourists who are 
not as familiar with the roads as local residents. 

 

Figure 2-69 All PSTA Collisions by Season (2009-2013) 
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these results indicate that there is probably not much the bus drivers could have 
done to avert the collisions. On the other hand, 73 percent of the side collisions 
occurred while the bus was either going straight or making a turn. That 73 percent 
consisted of 37 incidents. A closer look at the data revealed that almost all of these 
37 incidents involved collisions with vehicles (as opposed to pedestrians or 
bicyclists). There were frequent reports of vehicles cutting in front of the bus. For 
example, a bus in the far right lane going straight through an intersection would be 
cut off by a vehicle in the left adjacent lane that was attempting to turn right at an 
intersection ahead of the bus.  

Eight (8) of the side collisions (16%) occurred when the bus was stopped. Three (3) 
of those eight (8) incidents occurred in the City of Saint Petersburg. During CUTR’s 
site visit to PSTA, staff mentioned that the lane width of many roads in Saint 
Petersburg has been narrowed because there is little room left to widen roads. An 
unintended consequence of this has been side swipes to PSTA buses. 

 

Figure 2-70 Action of Bus at Moment of Rear-ended Collision (PSTA) 
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Figure 2-71 Action of Bus at Moment of Side Collision (PSTA) 
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Regional Transit System 

Key Findings 

 RTS’s 2009-2013 rear-ended collision rate was below the statewide rate, and 
its side collision rate was the same as that of the state. 

 5 out of the 19 collisions (all types) (26%) were with bicyclists. Given the 
large presence of bicyclists in Gainesville, there may be a need for refresher 
training on being aware of bicyclists.  

 RTS’s highest percentage of collisions occurred in the summer months 
(37%); this was unexpected since RTS has less service in the summer. 

Table 2-14 RTS versus State Collision Rates 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.05 0.10 

2009-2013 Side Collision Rate Statewide Rate 

0.05 0.05 

Between 2009 and 2013, RTS reported 8 rear-ended collisions and 7 side collisions. 
See Figure 2-72 and Figure 2-73. Because the number of collisions is so low, it is 
difficult to draw any conclusions as to possible causes. 

 

Figure 2-72 RTS Rear-ended Collisions (2009-2013) 

2

1 1

4

0

1

2

3

4

5

2009 2010 2011 2012 2013

Rear-ended Collisions



 

Strategies to Prevent, Reduce, and Mitigate Bus Collisions – Final Report 2-59 

 

Figure 2-73 RTS Side Collisions (2009-2013) 

As shown in Figure 2-74, all 8 of RTS’s rear-ended collisions occurred under clear 
weather conditions and during daylight hours. As shown in Figure 2-75, all 7 of 
RTS’s side collisions occurred under clear weather conditions and 5 of them (72%) 
occurred during daylight hours.  

 

 

Figure 2-74 Weather and Daylight Conditions of RTS Rear-ended Collisions 
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Figure 2-75 Weather and Daylight Conditions of RTS Side Collisions 

Between 2009 and 2013, RTS reported 19 total collisions (all types). Figure 2-76 
shows the percentage distribution of these collisions by season. It was unexpected 
to find that RTS’s highest percentage of collisions (37%) occurred in the summer 
months given that Gainesville is a university town. Presumably there are not as 
many students attending classes at the University of Florida at that time, and hence 
there is less traffic. However, it should be kept in perspective that the 37 percent 
translates only into 7 collisions. As stated already, it is difficult to draw conclusions 
when there were only 19 total collisions between 2009 and 2013. 

 

Figure 2-76 All RTS Collisions by Season (2009-2013) 
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Figure 2-77 and Figure 2-78 show what RTS buses were doing at the moment of 
impact for rear-ended and side collisions. Records show 6 of the 8 rear-ended 
collisions (75%) occurred while the bus was stopped and 4 of the 7 side collisions 
(57%) occurred while the bus was making a turn. 3 of those 4 involved bicyclists. 
In fact, 5 out of the 19 total collisions reported by RTS between 2009 and 2013 
(26%) were with bicyclists. Given the large presence of bicyclists in Gainesville 
(mostly UF students), this data indicates there may be a need for RTS to provide 
refresher training on being aware of bicyclists.  

 

Figure 2-77 Action of Bus at Moment of Rear-ended Collision (RTS) 

 

Figure 2-78 Action of Bus at Moment of Side Collision (RTS) 
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Sarasota County Area Transit 

Key Findings 

 SCAT’s 2009-2013 rear-ended collision and side collision rates were both well 
below the statewide rates. See Table 2-15. 

 SCAT’s small number of rear ended collisions (4) and side collisions (1) 
between 2009 and 2013 make it very difficult to draw conclusions about 
trends and causes. 

Table 2-15 SCAT versus State Collision Rates 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.02 0.10 

2009-2013 Side Collision Rate Statewide Rate 

0.01 0.05 

Between 2009 and 2013, SCAT reported 3 rear-ended collisions and 1 side 
collisions. See Figure 2-79 and Figure 2-80. Because of the small number of 
collisions reported, it is very difficult to draw conclusions about causes.  

 

Figure 2-79 SCAT Rear-ended Collisions (2009-2013) 
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Figure 2-80 SCAT Side Collisions (2009-2013) 

All 3 of SCAT’s rear-ended collisions and its 1 side collision all occurred under clear 
weather conditions and during daylight hours (figures not shown). SCAT’s 
experienced most of its collisions in the winter months (36%). See Figure 2-81. As 
with all of the findings, these results should be taken with caution since they are 
based only on 11 collisions over a 5-year period. That 36 percent translates into 4 
collisions.  

 

Figure 2-81 All SCAT Collisions by Season (2009-2013) 
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Space Coast Area Transit 

Key Findings 

 Space Coast Area Transit’s 2009-2013 rear-ended collision was above the 
statewide rate, and its side collision rate was below it. See Table 2-16. 

 Two of the three side collisions occurred on State Road 520, which was 
mentioned as a problem corridor during CUTR’s site visit. 

Table 2-16 Space Coast Area Transit versus State Collision Rates 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.12 0.10 

2009-2013 Side Collision Rate Statewide Rate 

0.04 0.05 

Between 2009 and 2013, Space Coast Area Transit reported 9 rear-ended collisions 
and 3 side collisions. See Figure 2-82 and Figure 2-83.Rear-ended collisions rose 
from 2009 to 2011but then fell sharply in 2012 and 2013. In 2013, there was only 
1 rear-ended collision. No side collisions were reported until 2012 when there were 
2. In 2013, there was only 1 side collision.  

 

Figure 2-82 Space Coast Area Transit Rear-ended Collisions (2009-2013) 
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Figure 2-83 Space Coast Area Transit Side Collisions (2009-2013) 

As shown in Figure 2-84 and Figure 2-85, all 9 rear-ended collisions and all 3 side 
collisions occurred during daylight hours. Furthermore, 8 of the 9 rear-ended 
collisions (89%) and 2 of the 3 side collisions (67%) occurred under clear weather 
conditions. 

 

 

Figure 2-84 Weather and Daylight Conditions of Space Coast Area Transit Rear-
ended Collisions 
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Figure 2-85 Weather and Daylight Conditions of Space Coast Area Transit Side 
Collisions 

Space Coast Area Transit reported 13 total collisions between 2009 and 2013. The 
greatest percentage occurred in the summer and fall months (31% each). See 
Figure 2-86.  

 

Figure 2-86 All Space Coast Area Transit Collisions by Season (2009-2013) 
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car clipped the bus’s side mirror. In the second incident, the bus was at a bus stop 
when a vehicle in the left lane attempted to make a right turn in front of the bus 
and collided with it. Both of these incidents occurred on State Road 520. This 
corridor was mentioned as a problem corridor for collisions during CUTR’s site visit. 

 

Figure 2-87 Action of Bus at Moment of Rear-ended Collision (Space Coast Area 
Transit) 

 

Figure 2-88 Action of Bus at Moment of Side Collision (Space Coast Area Transit) 
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St. Johns County Council on Aging 

Key Findings 

 St. John County Council on Aging’s 2009-2013 collision rates for rear-ended 
and side collisions were both well below the statewide rates. See Table 2-5.  

 Only 1 collision was reported from 2009 to 2013. It was a side collision in 
2011.  

Table 2-17 GoLine versus State Collision Rates 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.00 0.10 

2009-2013 Side Collision Rate Statewide Rate 

0.05 0.05 

Details of the single side collision  

 Occurred during daylight hours under clear weather conditions. 

Occurred in the spring. 

Bus was going straight at moment of impact. 
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StarMetro 

Key Findings  

 StarMetro’s 2009-2013 rear-ended collision and side collision rate were both 
below the statewide rate. See Table 2-18. 

 Most of StarMetro’s collisions from 2009 to 2013 occurred during the spring 
and fall seasons when the university is in session. 

 Star Metro reported 11 collisions (all types) between 2009 and 2013. 5 of 
them were along Tennessee Street, which runs by FSU. 

Table 2-18 StarMetro versus State Collision Rates 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.03 0.10 

2009-2013 Side Collision Rate Statewide Rate 

0.03 0.05 

Between 2009 and 2013, StarMetro reported 3 rear-ended collisions and 3 side 
collisions. See Figure 2-89 and Figure 2-90. Because of the small numbers, it is 
difficult to make any conclusions as to trends and causes. In fact, no rear-ended 
collisions were reported in 2010, 2012, and 2013. No side collisions were reported 
until 2013. 

 

Figure 2-89 StarMetro Rear-ended Collisions (2009-2013) 
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Figure 2-90 StarMetro Side Collisions (2009-2013) 

All 6 collisions (the 3 rear-ended and the 3 side collisions) occurred during daylight 
hours under clear weather conditions (figures not shown). StarMetro reported 11 
total collisions between 2009 and 2013. The greatest percentage occurred in the 
spring and fall. See Figure 2-91. This is not surprising given that Tallahassee is a 
university town, and these are the seasons when the most students are in town.  

 

Figure 2-91 All StarMetro Collisions by Season (2009-2013) 
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bus was making a stop. The 3 side collisions were split evenly between being 
stopped, leaving a stop, and going straight (33%) each. A closer look at the data 
revealed that 5 of the 11 total reported collisions (45%) occurred on Tennessee 
Street. Tennessee is a major arterial that runs by Florida State University. During 
CUTR’s site visit to StarMetro, staff had mentioned that Tennessee Street was one 
of two problem corridors (Pensacola Avenue being the other). 

 

Figure 2-92 Action of Bus at Moment of Rear-ended Collision (StarMetro) 

 

Figure 2-93 Action of Bus at Moment of Side Collision (StarMetro) 
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VOTRAN 

Key Findings 

 VOTRAN’s 2009-2013 rear-ended collision rate was below the statewide rate, 
but its side collision rate was above it. See Table 2-19. 

 Most collisions occurred in the summer months (46%). This may be due to 
increased beach tourism in the summer months. 

Table 2-19 VOTRAN versus State Collision Rates 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.05 0.10 

2009-2013 Side Collision Rate Statewide Rate 

0.07 0.05 

Between 2009 and 2013, VOTRAN reported 6 rear-ended collisions and 8 side 
collisions. See Figure 2-94 and Figure 2-95. VOTRANS had no reported rear-ended 
collisions in 2012 and 2013, which partially explains why they are below the 
statewide rate.  

 

Figure 2-94 VOTRAN Rear-ended Collisions (2009-2013) 
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Figure 2-95 VOTRAN Side Collisions (2009-2013) 

Reocrds show 4 of the 6 rear-ended collisions (67%) occurred when the weather 
was clear, and 5 of the 6 (83%) occurred during daylight hours. Moreover, 6 of the 
8 side collisions occurred under clear weather conditions and during daylight hours. 
See Figure 2-96 and Figure 2-97. 

 

 

Figure 2-96 Weather and Daylight Conditions of VOTRAN Rear-ended Collisions 
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Figure 2-97 Weather and Daylight Conditions of VOTRAN Side Collisions 

VOTRAN reported 26 total collisions between 2009 and 2013. The greatest 
percentage by far occurred in the summer months (46%). See Figure 2-98. This 
may be due in part to increased beach tourism during the summer months.  

 

Figure 2-98 All VOTRAN Collisions by Season (2009-2013) 
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Figure 2-99 Action of Bus at Moment of Rear-ended Collision (VOTRAN) 

 

 

Figure 2-100 Action of Bus at Moment of Side Collision (VOTRAN) 
 

83%

17%

Stopped

Making a stop

63%

25%

13%

Going straight

Making a turn

Making a stop



 

Strategies to Prevent, Reduce, and Mitigate Bus Collisions – Final Report  3-1 

Chapter 3  

Transit Agency Site Visits 
 

Introduction 

CUTR conducted site visits at 16 transit agencies and met with personnel from each 
agency’s safety/security/training and operations departments. During the visits, 
CUTR asked questions to get a better sense of each agency’s accident investigation 
procedure. Topic areas included: who is responsible for the investigation, how are 
accidents deemed preventable or non-preventable, do the buses have video 
cameras, is video footage used in the accident investigation, does the agency 
provide safety refresher training, and how does the agency use the collision data to 
prevent future accidents.  

CUTR found strong similarities across the agencies. For example, the expected 
actions of the bus operator and road supervisor at the accident scene are very 
similar. For the bus operator, this includes making sure the passengers are OK, 
notifying dispatch, handing out courtesy card, and preparing a bus operator’s report 
within 24 hours. For the supervisor, this includes taking photos of the accident 
scene, interviewing the bus operator, interviewing the bus passengers and the 
driver of the other vehicle if possible, getting a copy of the police report, and filing 
the supervisor’s report within 24 hours. 

Detailed summaries of each agency site visit are provided in the pages below. 
However, some of the more noteworthy findings are summarized here according to 
topic area. 

Accident Investigation Procedure 

As stated already, the agencies visited by CUTR tend to have the same accident 
investigation procedures. Many of the agencies reported sending their supervisors 
to an accident investigation course (either through TSI or some other course).  

Two of the agencies (JTA and LYNX) use a 3-tiered alert notification system when 
there are accidents. A Level 1 Alert is for minor damage and/or injuries (i.e. no one 
is transported to a hospital). A Level 2 Alert involves collisions with significant 
damage to the bus or bus stop/shelter/facility and/or involves 1 to 5 injured 
persons who need to be transported to a hospital. A Level 3 Alert is for accidents 
that involve major damage and/or injuries (i.e. more than 5 people need to be 
transported to a hospital), or involve a fatality. Each level of alert specifies who the 
Control Center/Dispatch is to notify (after the appropriate 911 call is made).  
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The determination of preventability is done a number of ways at the transit 
agencies visited by CUTR. Many of them have an accident review committee that is 
composed of managers from various departments (e.g. operations, maintenance, 
risk management). This arrangement is used at LYNX, LeeTran, JTA, PSTA, 
PalmTran, RTS, St. Johns Council on Aging, and StarMetro. It should be pointed out 
that the term “committee” refers here to both formal and informal committees 
because at some agencies (e.g. LeeTran) the committee is simply the deputy 
director of fixed route operations and a senior supervisor. Some transit agencies’ 
accident review committees include union (or at least bus operator) representation. 
This arrangement is used at MDT, BCT, PCPT, SCAT, and VOTRAN. At three of the 
agencies (HART, MCAT, and Space Coast), the assessment of preventability is made 
solely by one individual, either the Safety Manger or the Operations Manager. 
Several agencies (BCT, MDT, SCAT) stated that the identity of the operator is kept 
anonymous when the accident review committee reviews the case in order to 
prevent bias. 

Tracking of Collision Data 

A common admission heard during the site visits was that while the transit agency 
does a good job of collecting the accident data into a spreadsheet, it does not do as 
good of a job analyzing the data and using it to spot trends and avoid future 
collisions. The lack of time spent on data analysis is often due to staff turnover 
and/or a lack of staff. However, there were some agencies that reported analyzing 
the collision data and using it to develop ideas for training. For example, the Palm 
Beach County Office of Risk Management maintains the accident database for 
PalmTran. Twice a year, they send an accident status report to PalmTran 
management, who in turn uses it to formulate topics for annual refresher training. 
StarMetro was another agency that reported actively tracking their accident data. 
They indicated that they use CUTR’s Accident Tracking Database and that they are 
also able to track trends in accidents via their Trapeze software. 

PalmTran, PCPT, and VOTRAN reported having safety committees and/or regular 
management meetings related to safety. PalmTran has a safety committee that 
meets quarterly. It is chaired by the Safety and Training Officer, and its members 
include the Assistant Manager of Operations, the Deputy Director of Fixed Route for 
North County, South County, and Bell Glades, the Maintenance Manager, a 
Maintenance Technician, North County and South County Supervisors, and a union 
representative. PCPT holds bi-monthly process improvement meetings. The PCPT 
Operations Manager leads the meetings and usually invites a five other PCPT staff 
from a cross-section of departments (dispatch, operations, maintenance). The 
purpose of the meeting is to uncover issues and come up with solutions. VORTAN 
has monthly management meetings related to safety that are attended by a 
representative from the county’s risk management office. 
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Training 

Almost all of the agencies visited by CUTR reported having operator refresher 
training. RTS reported the most hours. Their bus operators receive 40 hours of in-
service training every year, and it includes reviewing video footage of accidents. 
They conduct their in-service training in the summer months when the university 
and schools are on summer break. Only SCAT, LYNX, and HART mentioned that 
they do not conduct annual refresher training. This has been due to either staff 
turn-over or budget cuts. 

Mapping of Accident Locations 

RTS was the only agency that reported mapping their accident locations in GIS to 
see if there is any trend. HART reported conducting preliminary work in this area. 
However, their GIS person was reassigned to other tasks before it could come to 
fruition. In general, staff at the agencies visited by CUTR said either they knew 
anecdotally where there problem corridors are located or that there is no 
geographic pattern to their accidents. Space Coast Area Transit, PCPT, and LeeTran 
stated that their rear-ended collisions tend to occur in parts of their service area 
where not only are there high posted speed limits but also abrupt changes in the 
posted speed limits (e.g. 35 mph in one segment, then up to 55 mph in the next 
segment, and then back down to 35 mph). Both LeeTran and PCPT expressed a 
desire for more bus bays or at least moving bus stops into the turn lanes so as to 
get the buses out of the line of traffic. Staff from St. Johns County Council on Aging 
suggested that one reason why they may not have many rear-ended collisions is 
because most of the time their buses pull off onto the road swale to pick up the 
passengers. Therefore, their buses are out of the line of traffic. 

Use of Video Cameras 

All of the agencies visited reported that their fixed route buses were equipped with 
video cameras. The number of cameras varies. The smallest number reported was 
5, and the largest was 12. Two agencies (LYNX and Space Coast Area Transit) 
reported that they have cameras mounted on the back of the bus. Not all of the 
transit agencies have video systems that include vehicle telemetry (i.e. speed, 
location, status of 4-way blinkers and turn signals). All of agencies reported that it 
is standard procedure to review video footage for accident investigation. One 
agency (HART) has a policy that limits the amount of video footage that can be 
viewed from 2 minutes prior to 2 minutes after the accident. The bus operators’ 
union desired this policy so that HART management could not use accidents as an 
excuse to go on a “fishing expedition” to find other faults unrelated to the collision. 
Some agencies are able to download the video footage via a wireless connection 
when the bus returns to the maintenance yard (BCT, RTS, StarMetro). One agency 
(Space Coast Area Transit) reported that they hook up a laptop to the bus’s 
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computer at the accident scene and review the video footage right there. Most, but 
not all of the agencies, use video footage from previous accidents in their refresher 
training. LYNX said they do not use the video footage for training because their 
union does not want the identity of the operators revealed. Instead, LYNX uses 
video footage of accidents from other agencies (e.g. MARTA) in their refresher 
training.  

A final noteworthy observation about video system is JTA’s use of the DriveCam 
system made by LYTX. JTA currently has DriveCam installed on 50 of their buses 
and plans to expand its deployment to the rest of the fleet. DriveCam is a video 
system that helps detect and prevent risky driver behavior before an accident. It 
uses a video event recorder to monitor and analyze driver behavior. When severe 
vehicle forces occur (e.g. hard braking, excessive cornering), the event recorder 
captures the data associated with that event. This includes a video record of what 
led up to that event both inside and outside the vehicle, the vehicle’s speed, 
location, and vehicle force data. All of the data is uploaded to LYTX via a secure 
cellular connection and is reviewed by LYTX analysts. Events that meet a defined 
threshold for concern are marked as requiring coaching and reported to JTA. Safety 
personnel at JTA are alerted when an incident report has been securely posted to 
the DriveCam website for review. JTA safety staff will meet with the bus operator to 
coach him/her on how to improve driving behavior. JTA has reported a 90 percent 
improvement (on average) for 22 of their 26 riskiest drivers.  

Alternative Bus Light Treatments 

LYNX and Space Coast Area Transit have experimented with strobe lights on the 
backs of their buses. In early 2014, LYNX began a pilot program to test the addition 
of two, 7” diameter red LED lights on the back of the buses at a lower height. The 
lights are brighter than regular lights and flash in a random pattern when the 
brakes are applied. Currently, 50 out of the 300 LYNX buses have these lights, and 
the plan is to install them on the rest of the fleet. So far, none of the buses that 
have these new lights have been in a rear-ended collision. Space Coast Area Transit 
began retrofitting their buses with amber colored strobe lights in 2011 after having 
tried other lighting treatments without success in reducing rear-ended collisions. 
Since 2011, their rear-ended collision rate has fallen, and they attribute it to the 
strobe lights. Photos of the strobe lights used by LYNX and Space Coast Area 
Transit are shown in Figure 3-1and Figure 4-16, respectively. It should be noted 
that at the time of this report the Florida DOT has deemed the LYNX installation to 
be not in compliance with State law. On the one hand, Florida Statute 316.2397 
prohibits flashing lights on vehicles except as a means to make turns, change lanes, 
or indicate that the vehicle is stopped. On the other hand, Florida Statute 316.235 
allows transit buses to be equipped with deceleration lights that caution following 
vehicles when the bus is slowing down and preparing to stop. However, the state 
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statute specifies that such lights must be amber in color. The problem, as it stands, 
is that the lights on the LYNX buses are red. FDOT is currently looking at this issue, 
as well as requests from StarMetro and JTA to conduct similar testing on alternative 
lighting. 
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Broward County Transit 

CUTR met with staff from BCT on August 11, 2015. The meeting included the 
individuals shown in the table below. 

 

Name Job Title 

Oscar Figueroa Manager of Safety and Compliance 

Arlene Carlson Safety Manager 

Collision Investigation Process 

When there is a collision, the bus operator will call the control room/dispatch once 
he/she is in a safe place. The control room will send out a blast email to BCT 
management alerting them to the accident. There are three reports that are 
submitted for each accident: the bus operator’s report; the supervisor’s report, and 
the police report. BCT has an Accident Review Board that meets once a month and 
makes a determination of preventability based on National Safety Council 
guidelines. The review board consists of two management representatives, two 
union representatives, and one risk management representative. In the future, 
BCT’s operator trainer will be a member also. During the review, the operator’s 
identity is anonymous. The Board reviews about 50 cases a month, and most of the 
time the vote is 5-0. An operator is terminated if he/she has 5 preventable 
accidents in a 24-month period.  

Tracking Collision Data 

BCT has a Safety Committee that meets once a month. It has approximately 20 
members from a cross-section of departments. At the meetings, a representative 
from Broward County Risk Management brings data from the previous month, and 
it is reviewed by the committee. Sometimes when there are operator complaints 
about a route, the Safety Committee will schedule a ride-along so that the problem 
can be verified and a solution identified.  

Location of Accidents 

BCT does not map the locations of their accidents.  

Video Cameras 

All BCT fixed route buses are equipped with video and audio. The footage is 
downloaded wirelessly when the bus enters the maintenance yard. BCT reported 
that they have had a lot of problems with their camera system.  
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Training 

BCT does bi-annual refresher training for their operators. The training is based on 
accident trends and defensive driving techniques. BCT supervisors are trained in 
accident investigation procedures. It is mostly done through on the job training.  

Bus Treatments 

BCT does allow wrapped advertising on their buses. They are considering 
eliminating or reducing advertising from the backs of the buses. To help improve 
nighttime visibility, they added 3M reflective striping to the buses. However, they 
report not being happy with it and are searching for alternatives.  

Miscellaneous Discussion Items 

BCT does provide their operators awards for safe driving. This includes certificates 
as well as recognition of operator of the month and year.  
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Central Florida Regional Transportation Authority (LYNX) 

CUTR met with staff from LYNX on September 22, 2015. The meeting included the 
individuals shown in the table below. 

 

Name Job Title 

Stephen Berry Manager of Transportation Operations 

David Rodriguez Deputy Dir. of Maintenance 

Juan Battle Deputy Dir. of Transportation 

Rodney Walls Safety and Security Officer 

Collision Investigation Process 

Immediately after a collision has occurred, the bus driver calls base. Next, the 
driver ensures that all of the passengers are OK and hands out courtesy cards. 
Back at base, the dispatcher will send out what is called a Lime Alert (text 
message). Lime Alerts have three levels: Level 1 is for minor damage/injury; Level 
2 is for significant damage/injury; and Level 3 is for major damage/injury (e.g. fire, 
fatality). (Special note: this 3-level alert notification system is also used by JTA, 
and an illustrated guide is shown in Figure 3-2). For Levels 2 and 3, the dispatcher 
notifies the directors of risk management/safety/security, transportation, and 
maintenance. In call cases, the dispatcher will notify the appropriate street 
supervisor. Risk management personnel will physically go out to the scene for Level 
3 accidents. The bus driver will fill out an Operator Report that provides details 
about the accident, including a sketch, and turn it into Dispatch. The supervisor 
completes his/her own report on an electronic form and also takes photos at the 
scene. The supervisor’s duties are explained in detail in LYNX’s Standard Operating 
Procedures for Transportation Supervision. The supervisor forwards his/her accident 
report to Safety & Risk Management.  

The LYNX Safety and Security Office reviews the collision report and makes the 
determination of preventability. The goal is to complete the investigation within 10 
days from the date of the accident. After the determination of preventability has 
been made, the report goes to the Manager of Transportation Operations. He meets 
with the driver, the union representatives, and a representative from human 
resources to inform them of the determination. If the driver disputes the finding, he 
has the driver draw on a whiteboard a diagram of what happened at the accident. 
After that, they watch the video. Based on that meeting, Manager of Transportation 
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Operations determines the discipline and retraining measures. LYNX has a bus 
simulator that can be used for re-training. 

Tracking Collision Data 

In 2012, LYNX began making changes to better integrate training between the 
departments (e.g. operations and maintenance) and improve communications. It 
was also around that time that LYNX switched to Trapeze software. Before then, 
they had been using an antiquated software system and had not been tracking all 
of the data that they should have been tracking. There has been some staff 
turnover since John Lewis left in August as the CEO of LYNX. Nevertheless, LYNX 
continues to track collision information. Currently, LYNX has a safety team that 
meets with the operators on a regular basis 

Pilot Program 

David Rodriguez stated that when he came to LYNX in 2013, one of the first things 
he was tasked with was reducing rear-ended collisions. He rode behind a LYNX bus 
to get a perspective of what the drivers of following vehicles see. It was his opinion 
that the lights on the rear of the bus are both too small and outside the driver’s 
peripheral vision. Even the horizontal LED strips on the back of the bus were 
located too high in his opinion. In early 2014, LYNX introduced a pilot program to 
test additional brake lighting. Two, 7” diameter LED lights were added to the back 
of the buses at a lower height (see Figure 3-1). The lights are brighter than regular 
lights and flash in a random pattern when the brakes are applied. Currently, 50 out 
of the 300 LYNX buses have these lights, and the plan is to install them on the rest 
of the fleet. So far, none of the buses that have these new lights have been in a 
rear-ended collision. David said that it costs about $280 per bus to install the lights 
(parts and labor).  

It should be noted that as of right now the Florida DOT has deemed the LYNX 
installation to be not in compliance with State law. On the one hand, Florida Statute 
316.2397 prohibits flashing lights on vehicles except as a means to make turns, 
change lanes, or indicate that the vehicle is stopped. On the other hand, Florida 
Statute 316.235 allows transit buses to be equipped with deceleration lights that 
caution following vehicles that the bus is slowing down and preparing to stop. 
However, the state statute specifies that such lights must be amber. The problem, 
as it stands, is that the lights on the LYNX buses are red. FDOT is currently looking 
at this issue, as well as requests from StarMetro and JTA to approve their proposed 
lighting scenarios. 
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Figure 3-1 Photo of 7” LED Lights on LYNX Buses 

Location of Accidents 

According to LYNX staff, many of their rear-ended collisions tend to occur on roads 
with higher posted speed limits. They do not currently map the locations of their 
collisions in GIS. CUTR asked if LYNX has a preference for near-side or far-side bus 
stops. Staff responded that LYNX prefers far-side bus stops around train tracks.  

Video Cameras 

LYNX buses have 8 cameras (12 on articulated buses). The video includes telemetry 
such as bus speed, latitude and longitude, and whether the four-way flashers are 
turned on. One of the cameras is a rear facing camera on the rear bumper. LYNX 
staff stated that they have seen video footage of rear-ended collisions where the 
passenger car driver was on his/her cell phone.  

CUTR asked whether LYNX uses video footage from collisions in driver training. 
Staff responded that they do not use their own videos in training because of union 
issues. Specifically, the union has a problem with using videos that reveal the 
identity of the driver. Their current video system does not have that the ability of 
blurring out facial features but they plan to have it on their new video system. LYNX 
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uses videos from other agencies (e.g. MARTA in Atlanta) instead that they pull off 
of YouTube.  

Training 

Up until a year ago, LYNX had quarterly safety meetings with the drivers. These 
meeting included training on such topics as active shooter scenarios, insurance 
fraud, and how to deescalate confrontation with passengers. Because of recent 
turnover at LYNX, including the Director of Risk Management, Safety, and Security, 
there have not been any recent safety meetings.  

CUTR asked what other forms of information dissemination LYNX uses to 
communicate with the drivers regarding safety issues. The response was that LYNX 
posts safety information on bulletin boards and safety-related videos from YouTube 
on their close circuit TV in the drivers’ room.  

CUTR asked what type of safety related training LYNX has attended. LYNX’s Safety 
and Security Officer has gone through the basic and advanced TSI collision 
investigation course. Beyond that, LYNX sends a limited number of supervisors to 
the week-long TSI training course. When they return from the training, they cross 
train the other supervisors. It was stated also that LYNX goes annually to safety 
related training hosted by the Florida Highway Patrol. 
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Hillsborough Area Regional Transit 

CUTR met with staff from HART on September 2, 2015. The meeting included the 
individuals shown in the table below. 

 

Name Job Title 

David Kelsey Manager of Safety and Security 

Debbie Sapper Safety and Security Specialist 

Collision Investigation Process 

HART supervisors are entrusted with the initial investigation of the collision. They 
gather information, take pictures, interview the drivers of both vehicles as well as 
any witnesses, and take measurements of skid marks. HART uses 
www.accidentsketch.com to sketch the diagrams of the accident scene for the 
report. Based on the seriousness of the accident, the supervisor will decide whether 
to return the driver to duty, put him/her temporarily on non-driving duty, or put 
him/her on unpaid administrative leave while the report is being reviewed. HART’s 
manager of safety and security reviews the supervisor’s written report and decides 
whether it will be reviewed further to determine preventability. If so, he will pull the 
video footage from the bus. The determination of preventability is made by him 
alone. He will then meet with the bus driver and have a witness in the room. If the 
accident was deemed preventable, the bus driver can appeal his decision to the 
National Safety Council, a private organization. There is a $350 fee for the National 
Safety Council to review the documentation in the accident report. If the National 
Safety Council overrules HART’s manager of safety and security, the driver pays 
nothing. If it upholds the finding, the driver has to pay $300. HART’s manager of 
safety and security said that he has sent four cases to the National Safety Council, 
and he has never been overturned.  

Tracking Collision Data 

CUTR asked how HART tracks trends in the accidents. HART’s safety and security 
manager stated that he primarily relies on the monthly safety and security log. He 
added that HART is in the process of developing a searchable incident database.  

Location of Accidents 

CUTR also asked whether HART has done any GIS mapping of accident locations. 
The response was that HART had begun to map accident locations. However, their 
GIS person got reassigned to other projects. 
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Video Cameras 

All HART buses have 5 to 6 cameras. None of them however are pointed out the 
rear of the bus to capture rear-end collisions. They are primarily used for security 
inside the bus. Currently, HART’s video camera system does not include telemetry 
such as the speed of the bus or whether the driver had activated the four-way 
flashers.  

If there is an accident, the procedure is to pull video from 2 minutes prior to 2 
minutes after the accident. That is so HART’s management cannot be accused by 
the drivers’ union of going on a “fishing expedition” to find other faults unrelated to 
the collision.  

HART does use video footage from past collisions in refresher training. 

Training 

HART used to conduct annual in-service refresher training for the drivers. However, 
it was cut in 2015 because of the budget. HART’s manager of safety and security 
was hopeful that it would be restored. CUTR asked how else HART disseminates 
safety information to the bus drivers in the absence of in-service training. It was 
stated that if there was a safety violation that HART management felt all the drivers 
needed to know about, memos would be placed in the drivers’ mail boxes, and the 
message would be communicated through the union also. The safety and security 
manager stated that he has attended the TSI training.  

Miscellaneous Discussion Items 

HART’s safety and security manager stated that HART has experimented with many 
different types of lighting configurations over the years. Back in the late 90s, they 
put 32 lights on the back of a bus (they called it the “Disco Bus”) to see if it would 
reduce accidents. It ended up having the opposite effect. It was rear-ended many 
times. 
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Jacksonville Transportation Authority 

CUTR met with staff from JTA on July 29, 2015. The meeting included the 
individuals shown in the table below. 

 

Name Job Title 

Colin Mulloy Safety and Security Manager 

Robert Raymond Safety and Security Officer 

Collision Investigation Process 

JTA’s accident investigation procedure is spelled out in its Standard Operating 
Procedure Collision and Incident Process. Upon having an accident, the bus 
operator will stop the bus and ensure the safety of the passengers. After having 
done that, the operator will notify the JTA Control Center (Dispatch) of the accident 
including the location, the type of event, and any injuries. The bus operator will 
then follow the emergency procedures that are outlined in the JTA Operator 
Rulebook until an Operations Supervisor arrives on the scene. Once on the scene, 
the Operations Supervisor assumes control of the accident investigation unless 
relieved by senior JTA management. Within 24 hours of the accident, the 
Operations Supervisor must turn in a hard copy of the investigation report to the 
JTA Risk Coordinator with a duplicate provided to the JTA Safety and Emergency 
Officer. The Operations Supervisor must remove the hard drive from the bus and 
provide it to JTA Quality Assurance who will review the video and place a video clip 
of the accident on JTA’s computer network. Once this has been done, Quality 
Assurance notifies the Safety and Emergency Officer and the Risk Coordinator that 
the video is available for review. The Safety and Emergency Officer completes the 
investigation package by reviewing the video and grading the event as either 
preventable or non-preventable as per Transportation Safety Institute guidelines. 
(Note: for the past several months, the person making that determination has been 
Colin). The Safety and Emergency Officer then delivers the grading summary sheet, 
the complete investigation package, and any recommendations for operator 
retraining to the JTA Assistant Manager for Fixed Route Service Delivery. The 
Assistant Manager will meet with the bus operator within 48 hours (not including 
weekends). The Assistant Manager can override the decision of the Safety and 
Emergency Officer but must provide documentation to do so. If the Assistant 
Manager concurs on the determination of preventability, he/she will notify the JTA 
Training Manager who will notify the bus operator within 24 hours to appear for 
retraining. A bus operator can be terminated if he/she has four preventable 
accidents in a 24 month period.  
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JTA uses 3-level alert notification system for reporting accidents (see Figure 3-2). A 
Level 1 Alert is for minor damage and/or injuries (i.e. no one is transported to a 
hospital). A. Level 2 Alert involves collisions with significant damage to the bus or 
bus stop/shelter/facility and/or involves 1 to 5 injured persons who need to be 
transported to a hospital. A Level 3 Alert is for accidents that involve major damage 
and/or injuries (i.e. more than 5 people need to be transported to a hospital), or 
involve a fatality. Each level of alert specifies who the Control Center is to notify 
(after the appropriate 911 call is made).  

Tracking Collision Data 

JTA enters and the collision data into an accident log and does do some tracking 
(e.g. monthly totals, preventable versus non-preventable totals). However, JTA has 
not done any in depth analysis of accident trends. The one exception is with the 
DriveCam system data that is described in greater detail below. 

Location of Accidents 

JTA does not map accident locations.  

Video Cameras 

All JTA fixed route buses are equipped with cameras and audio. Additionally, 50 JTA 
buses are equipped with the LYTX DriveCam System, a video system that helps 
detect and prevent risky driver behavior before there is an accident. It uses a video 
event recorder to monitor and analyze driver behavior. When severe vehicle forces 
occur (e.g. hard braking, excessive cornering), the event recorder captures the 
data associated with that event. This includes a video record of what led up to that 
event both inside and outside the vehicle, the vehicles speed, location, and vehicle 
force data. All of the data is uploaded to LYTX via a secure wireless connection. At 
LYTX, the events are reviewed and assessed by trained analysts. Events that meet 
a threshold for concern are marked as requiring coaching and reported to JTA. 
Safety personnel at JTA are alerted when an incident report has been securely 
posted to the DriveCam website for their review. When coaching is required, JTA 
safety staff will meet with the bus operator to coach him/her on how to improve 
his/her driving behavior. JTA has reported a 90 percent improvement (on average) 
for 22 of their 26 riskiest drivers.  

Training 

All JTA Safety Office staff and road supervisors have been trained in accident 
investigation either internally or through the class taught by the Transportation 
Safety Institute. Refresher training is provided quarterly for all bus operators. The 
topics are chosen based on what is trending and what has been observed through 
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the LYTX DriveCam system. Remedial training is provided for drivers who have 
been involved in an accident.  

Bus Treatments 

JTA buses have the standard lighting on the back. In addition, almost all of the 
fixed routes buses have an LED Stop sign. 

Miscellaneous Discussion Items 

JTA recently had two very serious rear-ended accidents despite having the red LED 
Stop signs on the back of the buses.  

JTA mentioned two issues that have they have noticed. One issue is distracted 
drivers who strike the bus when they are trying to pass. The second issue is that 
during rush hour, JTA drivers will stay in the travel lane rather than pull over to 
pick-up/drop-off passengers because no one will let them back in.  

JTA said that a cursory review of their rear-ended accidents showed that several 
accidents occurred with a bus that had advertising on the back for the Morgan and 
Morgan law office. Specifically, it was an ad that featured the law firm owner’s dog, 
Emma.  
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Figure 3-2 JTA 3-Level Alert Notification System
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LeeTran 

CUTR met with staff from LeeTran on September 1, 2015. The meeting included the 
individuals shown in the table below. 

 

Name Job Title 

Paul Goyette Deputy Director Fixed Route Division 

Carlos Rivera Senior Operations Supervisor 

Peter Schmid Operations Supervisor 

Collision Investigation Process 

After the bus driver reports having an accident to dispatch, a field supervisor will 
respond to the scene and take pictures. After the accident report has been filed by 
the supervisor, the deputy director and senior operations supervisor review it and 
make the determination of preventability. They decide what contributed to the 
accident and what can be done to prevent it from happening again 

Tracking Collision Data 

Peter Schmid, the operations supervisor, is responsible for tracking the accident 
statistics in a spreadsheet. He shares the statistics with LeeTrans management. 
However, Peter is not a designated safety person because LeeTran does not have a 
designated safety person at this time. LeeTran is short staffed. 

Location of Accidents 

LeeTran does not map their accident locations in GIS. However, they began looking 
more closely at their accident locations in 2014, and they identified several 
corridors where they are recurring. Most of the accidents occur in high speed zones 
and include U.S. 41, SR 82, SR 80, SR 78, and Daniels Parkway. Furthermore, 
many accidents occur in the eastern part of the service area (east of I-75) where 
the speed limit is higher. It is Paul’s opinion that a lack of infrastructure (i.e. bus 
pullouts) is contributing to rear-ended collisions. LeeTran has been pushing to move 
bus stops into the turn lanes so the buses are out of traffic.  

Video Cameras 

All LeeTran buses have between 6 and 8 video cameras. However, there is no 
camera on the back of the bus. Staff stated that it is standard procedure to pull 
video footage from the bus in the event of an accident.  
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Training 

Employee meetings and in-service training are the way info is disseminated back to 
the drivers. Alerts are posted to the bulletin boards. They have used video footage 
in refresher training. 

Bus Treatments 

LeeTran buses are equipped with amber LED Yield to Bus lights and reflective tape. 
Staff believes that this has made a difference in reducing collisions. In regards to 
advertising, LeeTran just recently began allowing advertising on the backs of the 
buses again.  

Miscellaneous Discussion Items 

Paul said there needs to be better cross communication between FDOT transit staff, 
FDOT roadway staff, and LeeTran staff. 
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Manatee County Area Transit 

CUTR met with staff from MCAT on August 20, 2015. The meeting included the 
individual shown in the table below. 

 

Name Job Title 

Jim Egbert Transit Operations Superintendent 

Collision Investigation Process 

Jim and the safety coordinator for Manatee Public Works do the collision 
investigation. Jim does the initial investigation and makes the determination of 
preventability. The video footage includes telemetry of how fast the bus was going 
and whether the driver had turned on the 4-way flashers. Based on the results of 
the investigation, Bill’s follow up with the driver will vary. It could be a simple 
verbal follow up, refresher training, or discipline. MCAT does not currently have a 
written procedure for accident investigation. Jim is working on one now.  

Tracking Collision Data 

MCAT assigns a code number to every incident that classifies what type of incident 
it was. Jim explained that he expanded on the list of NTD code numbers by adding 
more of his own for internal use. For example, Code 1 is a bus moving straight, hit 
by other vehicle from the left. MCAT maintains a spreadsheet that tracks the 
number of incidents each month. In it, there are two tabs for each month. In the 
first tab, the number of incidents is tracked by the date, day of the week, time, and 
whether it was on fixed route, trolley bus, or paratransit. On the second tab, the 
number of collisions is tracked by incident code number. At the end of the 
spreadsheet is a tab that tallies the total annual collisions by incident code. Towards 
the end of each year, Jim presents the trends to MCAT’s managers.  

In addition to the incident spreadsheet, MCAT maintains digital records of each 
incident. The directory is organized chronologically. Within each monthly folder, 
there is a subfolder for each incident. Every incident folder is labeled with the date 
of the incident, the bus number, and operator’s name (example: 06202015 50739 
B Smith). The incident folder consists of the incident report and the video from the 
bus. The file name of the incident report includes the code number of the type of 
incident. This filing system makes it easy for Bill to search records of past incidents. 
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Location of Accidents 

MCAT does not track accidents with GIS. Jim said he has not seen any geographic 
trend in where the accidents are occurring. 

Video Cameras 

All MCAT buses are equipped with six cameras. 

Training 

MCAT conducts annual driver training. Jim stated that he uses the accident 
database as a guide for selecting topics to cover. Jim has been through the safety 
training conducted by the Transportation Safety Institute (TSI). 

Bus Treatments 

MCAT does not do wrapped advertising on the backs of their buses. The backs are 
painted in a simple light blue color scheme.  

Public Awareness Campaign 

CUTR asked Jim for his thoughts on a state-wide safety awareness campaign for 
transit rear-ended collisions similar to “Click It or Ticket”. He said he doubted it 
would have any impact on reducing rear-ended collisions. 

Miscellaneous Discussion Items 

CUTR asked Jim if he had any thoughts on why MCAT has such a low collision rate 
compared to other Florida transit agencies. He thinks it is due to the fact that MCAT 
is a smaller agency and runs less service. Less service translates into fewer 
opportunities for accidents. Jim said that in the majority of the rear-ended 
collisions, the bus had already been stopped for several seconds when it was rear-
ended.  

CUTR asked about the experience level of MCAT drivers. Bill said that he thought 
the majority of MCAT drivers have 5 years of experience or more. This may also 
help to explain the low accident rate.  

CUTR asked whether MCAT has any incentive program for recognizing and awarding 
drivers for safe driving. MCAT does not currently have any such incentive program.  
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Miami-Dade County Transit 

CUTR met with staff from MDT on August 10, 2015. The meeting included the 
individuals shown in the table below. 

  

Name Job Title 

Barry Smerling Transit Safety Supervisor 

Willy Macias Safety System Officer 

Joel Perez General Superintendent Bus Operations 

Jose Villarmarzo MDT Superintendent 

Collision Investigation Process 

MDT’s accident investigations procedures are spelled out in Section 12 of their 
System Safety Program Plan (SSPP). In the event of an accident, MDT Bus Traffic 
Control will dispatch a supervisor to the accident scene. 911 (police and fire) will be 
called as needed. According to MDT’s SSPP, the Chief of the Office of Safety and 
Security is responsible for all accident/incident investigations. The Chief designates 
a lead investigator, which in most cases is the first line supervisor. For minor 
accidents (less than $1,000 damage and no injuries), the supervisor will be the lead 
investigator. For major accidents, the Office of Safety and Security takes the lead 
role. MDT has an Accident Grading Committee that meets every month. In addition 
to the MDT Transit Safety Supervisor, the Board is composed of two bus operators, 
one bus operations instructor, and one maintenance supervisor. Each accident case 
is reviewed anonymously (i.e. the bus operator is not named). Preventability is 
determined using guidelines from the National Safety Council. The decision is 
forwarded to MDT Bus Operations. If the accident is deemed preventable, it results 
in automatic retraining.  

Tracking Collision Data 

The Office of Safety and Security is responsible for all tracking of accidents. They 
conduct periodic reviews of the data to see if there are any trends.  

Location of Accidents 

Staff from MDT did not report any specific route or area as having a prevalence of 
collisions. 
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Video Cameras 

All MDT buses are equipped with audio and video. It is standard protocol to use the 
video footage in the accident investigation. MDT is transitioning to a system that 
will allow remote downloading of the video and audio footage from the buses.  

Training 

Refresher training is conducted twice a year before the picks. Included in that 
training are safety to pics prepared by MDT’s Office of Safety and Security. During 
that training, the safety office will cover topics that have been recurring problems. 
In addition to the twice a year refresher training, drivers with preventable 
accidents/incidents are sent to remedial training.  

Miscellaneous Discussion Items 

MDT encourages its bus operators to submit “Service Improvement Reports” and/or 
online “Safety Concerns”. Both can be submitted anonymously and are reviewed 
monthly by MDT Operations and Safety and Security. MDT has conducted a poster 
campaign in the last several years that was directed at distracted driving. There is 
an award program in place to reward MDT operators for safe driving. The Safety 
and Security Office issues a “New Rule of the Week” to alert bus operators to safety 
concerns (for example if there have been pedestrian accidents in a part of the 
service area). 
  



 

Strategies to Prevent, Reduce, and Mitigate Bus Collisions – Final Report   3-24 

PalmTran 

CUTR met with staff from PalmTran on August 12, 2015. The meeting included the 
individuals shown in the table below. 

 

Name Job Title 

Lydia Chung Safety and Training Officer 

Jeannie Rougeau Safety and Training Supervisor 

Collision Investigation Process 

When there is a collision, the bus driver will report it to dispatch after pulling the 
bus over to the side of the road. The driver will indicate whether medical assistance 
is needed on the scene. The driver issues courtesy cards to the passengers. A road 
supervisor is sent to the accident site to collect statements, take photos, and fill out 
a county crash report form. The supervisor must turn in the report on the same day 
as the incident. The driver must turn in a report within 24 hours. Video footage is 
pulled from the bus’s hard drive. 

PalmTran has an accident review board that includes staff from operations, safety, 
and county risk management. The committee will interview the driver and review 
the video and audio with the driver. The committee determines preventability using 
guidelines from TSI as well as personal experience. If the collision is deemed 
preventable, the committee selects from a progressive list of disciplinary actions 
based on the severity of the incident. Remedial training is automatic. 

Tracking Collision Data 

Palm Beach County’s Office of Risk Management has the primary task of tracking 
collisions and identifying trends. They maintain the accident database. Twice a 
year, they send an accident status report to PalmTran, who in turn use it to 
formulate topics for annual refresher training.  

Location of Accidents 

There was no discussion of whether PalmTran tracks the geographic locations of 
their collisions and whether they have seen a trend. 

Video Cameras 

All PalmTran buses have 7 to 12 cameras.  
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Training 

PalmTran’s Safety Department reports directly to the general manager and is 
responsible for bus operator training (including annual refresher training), 
maintenance training, and supervisor training.  

PalmTran has a Safety Committee that meets quarterly. It is chaired by the Safety 
and Training Officer, and its members include the Assistant Manager of Operations, 
the Deputy Director of Fixed Route for North County, South County, and Bell 
Glades, the Maintenance Manager, a Maintenance Technician, North County and 
South County Supervisors, and a union representative.  

All road supervisors (except for the new hires) have been through the TSI 
Fundamentals of Crash Investigation course. The TSI course was deemed too 
expensive, and PalmTran has contracted with the Florida State Highway Patrol to 
provide a similar course.  

Bus Treatments 

PalmTran does have advertising on the rears of some of their buses, but they also 
have a policy that they do not place advertising wraps on the backs of their 1500 
series buses. That is because they do not want the advertising to obscure the LED 
Yield to Bus signs. Staff did mention that they are tracking accidents by bus to see 
if there is a difference in the accident rates of the wrapped and non-wrapped buses. 
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Pasco County Public Transportation 

CUTR met with staff from PCPT on September 10, 2015. The meeting included the 
individual shown in the table below. 

 

Name Job Title 

Joseph L. DeGeorge Transportation Operations Manager 

Collision Investigation Process 

If there is an accident, the bus operator will pull over to the side of the road and 
contact dispatch. He/she will then issue courtesy cards to the passengers to provide 
witness statements. The dispatcher will request police and medical assistance if 
needed. A supervisor will respond to the scene if it is more than a minor accident. 
If, for example, it is just a banged mirror, the supervisor will not go out. If the 
accident is severe, the transportation operations manager (i.e. George) will go out 
to the scene with the supervisor. In all accidents, the driver is pulled for the 
remainder of the day and must watch a National Safety Council training video.  

PCPT has an accident review board that consists of the director, the operations 
manager, the lead supervisor, and a union representative. It is standard procedure 
for video footage to be reviewed. The bus driver is interviewed also. The 
determination of preventability is made based upon the review of the video, the 
driver interview, and the police report. If it is determined that the bus driver is at 
fault, that can be grounds for immediate termination.  

Tracking Collision Data 

While there was no mention of PCPT actively tracking and analyzing the collision 
data, George did mention that PCPT holds bi-monthly process improvement 
meetings. George leads the meetings and usually invites a five other PCPT staff 
from a cross-section of departments (dispatch, operations, maintenance). The 
purpose of the meeting is to not only uncover issues but to come up with solutions.  

Location of Accidents 

George stated that many of their collisions occur on U.S. 19. This corridor is 
problematic because it has multiple changes in posted speed limits. It will go from 
35 mph to 55 mph and back down to 35 mph. George reported that the last two 
rear-ended collisions occurred while the bus was in motion. The buses had left a 
stop and were getting back up to speed when they were struck. George stated that 
most of PCPT’s bus stops are located at the far side of intersections and that he 
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would like to see more bus bays created so that the buses can get out of the line of 
traffic. George said that PCPT has been re-evaluating the number and spacing of 
bus stops on US 19 and will be removing 8 stops.  

Video Cameras 

All PCPT buses have video and audio. This includes a dash cam and side view 
cameras. Supervisors and dispatchers can log in to see in real time what is 
appearing on the cameras.  

Training 

PCPT uses the Smith System for defensive driver training of their bus operators. 
Annual refresher training is conducted every October. The refresher training will 
sometimes include the use of video footage from earlier accidents. In addition, 
drivers can be sent to remedial training at other times of the year if the supervisor 
determines there is a need.  

PCPT offers safe driver rewards for drivers who have gone a minimum of 25,000 
miles without an incident. George tries to do one safety announcement a day over 
the radio to the drivers.  

Bus Treatments 

25 of PCPT’s 29 buses have full wrap advertising including on the windows. When 
the left turn signal is activated, a “Yield to Bus” sign on the rear of the bus lights 
up.  

Miscellaneous Discussion Items 

George commented that PCPT has a low turnover rate of bus drivers. He attributes 
that to the competitive salary that is offered. New drivers earn $11.70 an hour. The 
maximum is $20 per hour. Many of their operators are former school bus drivers. 
Although the School Board pays more, their drives only get paid for 9 months out of 
the year. Applicants for bus driver positions at PCPT must have their commercial 
driver’s license already and a minimum of 12-months commercial driving 
experience.  
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Pinellas Suncoast Transit Authority 

CUTR met with staff from PSTA on July 29, 2015. The meeting included the 
individuals shown in the table below. 

 

Name Job Title 

Michael Gloss Superintendent Safety, Security, Training 

Jeffrey Thompson Director of Transportation 

Theo Bakomihalis Security and Training Supervisor 

Shelbie Harris Superintendent of Transportation 

William O’Connell Superintendent of Transportation 

Collision Investigation Process 

If a PSTA bus is involved in a collision, the operator calls dispatch for assistance 
and makes sure the passengers are all right. Jeffrey Thompson stated that every 
time there is an accident, he receives an email from dispatch. A PSTA road 
supervisor responds to the scene, and depending on severity of the accident, will 
call PSTA’s Safety, Security, and Training Division. The road supervisor is in charge 
of the accident investigation. He/she fills out the report. All of the accident 
information is forwarded to Safety, Security, and Training. PSTA has a Risk 
Management Division that handles litigation. Mike Gloss and three supervisors will 
review the accident investigation and determine whether it was preventable. 

Tracking Collision Data 

Mike Gloss stated that he has been doing a monthly incident report (e.g. collisions, 
slips and falls) for the last 7 months, and he has not seen any trend. The one 
comment he repeatedly hears from the drivers of the passenger vehicles when he 
goes out to accident scenes is “I just didn’t see the bus.” 

Location of Accidents 

PSTA does not track the locations of accidents with GIS. Jeffrey Thompson stated 
that they still monitor accident locations and make adjustments to the route if they 
notice a trend. Mike Gloss added that many of their side swipes occur in 
construction zones because the bus is stopping in places that are not ideal. 
Furthermore, mirror clip incidents are an issue in some parts of Saint Petersburg 
where the road lanes have been narrowed. Today’s buses are wider than they used 
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to be. Consequently, many PSTA buses get their mirrors clipped by passing vehicles 
on these narrow streets. Mike thinks at least 75 percent of PSTA’s side swipes are 
related to mirror damage. Jeff added that side swipes also occur when the bus is 
merging from the far right lane to the far left lane because it needs to make a left 
turn. Speed was another contributing factor that was mentioned. Many PSTA routes 
operate on streets with speed limits of 45 mph or higher. 

Video Cameras 

All PSTA buses have audio and video surveillance (5 to 8 cameras). PSTA uses 
video from accidents in training. 

Training 

Once a year the bus operators go through safety refresher training. One point that 
has been emphasized to them lately is gradual stopping. After an operator’s second 
collision, he/she is required to go through three hours of defensive driver training 
(both on the computer and on the road).  

Bus Treatments 

PSTA has experimented with different types of lighting on the backs of the buses. 
According to the staff, there was no change in the number of rear-ended collisions. 
The newer Gillig buses have 3 horizontal LED lights on the back. Recently, reflective 
tape was added to the backs of buses to help reduce the night time rear-ended 
collisions. Photos the LED light bar and reflective tape are shown below in Figure 
3-3. 
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Figure 3-3 LED Light Bar and Reflective Tape on PSTA Bus 

Miscellaneous Discussion Items 

In order to help bus operators better understand the financial costs of accidents, 
PSTA management has placed examples of broken equipment (e.g. tires, mirrors) 
along with the price tag of what it costs.  

Theo Bakomihalis stated that bus operator experience may be a factor in PSTA’s 
reported collision rate. PSTA has lost some of their more senior drivers due to 
retirement. They have more younger drivers now than they used to have. 

PSTA has safety awards for drivers (i.e. safe driver patches). 

PSTA has not had any public awareness campaign related to bus collisions but 
thinks there should be one.  
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Regional Transit System 

CUTR met with staff from RTS on July 16, 2015. The meeting included the 
individual shown in the table below. 

 

Name Job Title 

Eustache Miné Operations Manager 

David Smith Assistant Transit Operations Manager 

Collision Investigation Process 

In the event of a collision, the RTS dispatcher sends out an email to all of the 
managers to alert them. A RTS supervisor goes out to the collision site and does 
the investigation. All RTS road supervisors have been through the accident 
investigation course taught by the Transportation Safety Institute (TSI). If there 
are any injuries, someone from the city’s risk management office will go out as 
well. The city’s risk management office handles all insurance claims.  

When the supervisor arrives at the scene, he/she takes pictures from several 
different angles. He/she uses a checklist to complete the accident report. Video 
footage is pulled from the bus. All RTS buses have video from 6 different angles. 
Operations staff reviews the video to determine whether the collision was 
preventable. If an accident is determined to have been preventable, the driver is 
given refresher training. There is always follow up with the driver whether the 
accident was preventable or not. 

Location of Accidents 

RTS has done some limited analysis of accident locations using GIS. Since 
Gainesville is small city, RTS operations staff knows very well where the accidents 
are occurring even without GIS. 

Video Cameras 

All RTS buses have video from 6 different angles. Footage is used both for accident 
investigation and for training. RTS is able to download footage from the buses via a 
wireless connection when the buses return to the facility. 

Training 

RTS has several methods of communicating with its drivers regarding collisions. All 
RTS drivers get 40 hours of in-service training a year. A driver will get even more 
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training if there is a need. During the in-service training, video footage from 
previous incidents is used with the faces of the drivers blurred out. 

“Stall Memos” are posted in the restroom with lessons learned information about 
recent incidents. RTS also has an “FYI Form” that drivers can use to communicate 
any concerns to management. Once a year during in-service training, the RTS 
director has a block of time with the drivers where they can talk to him about any 
issue they want. Also once a year, the city manager meets with RTS employees 
without RTS management present. 

Public Awareness Campaign 

When asked by CUTR for any recommendations, Eustache Miné recommended that 
FDOT sponsor a once a year safety campaign for bus safety similar to Click It or 
Ticket. 

Miscellaneous Discussion Items 

RTS offers cash safety incentives along with award pins to their drivers. 
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Sarasota County Area Transit 

CUTR met with staff from SCAT on September 1, 2015. The meeting included the 
individual shown in the table below. 

 

Name Job Title 

Benjamin Pearl Safety, Security, and Training Officer 

Collision Investigation Process 

Ben stated that each month the SCAT safety committee meets to review the 
accident reports. The committee has four voting members - 2 from SCAT 
management and 2 from the drivers’ union. Ben reads a summary of what 
happened in each accident then the committee reviews the video. He does not tell 
the committee members the name of the driver when he reads the report so that 
they are not biased.  After reviewing the video, the committee votes on whether 
the accident was preventable or non-preventable. Ben stated that in his seven 
months on the committee, a tie vote has only occurred once. The policy is that a tie 
vote will be recorded as non-preventable. After the meeting, Ben sends out a 
summary of committee’s findings to all of the supervisors. If an accident is 
determined to have been preventable, the senior supervisor determines what level 
of discipline will be applied. The general rule is: first accident results in a write-up 
and retraining; second accident results in a 3-day suspension; third accident results 
in a 1-week suspension, fourth accident results in termination. The number of 
accidents is based on a 2-year period. 

Tracking Collision Data 

Ben stated that he maintains a spreadsheet of all accidents and incidents. He uses 
the data in the spreadsheet to develop topics for monthly email blasts. 

Location of Accidents 

SCAT does not currently use GIS to track the locations of accidents. However, Ben 
said he is planning on creating a map of accident locations in the future. He has not 
seen a trend in rear-end accident locations mainly because SCAT has so few of 
them. 

Video Cameras 

SCAT buses are equipped with 6 to 8 cameras. However, there is no camera on the 
rear of the bus. 
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Training 

SCAT does not conduct annual in-service training.  

Bus Treatments 

SCAT does not do advertising on the rears of their buses. 

Miscellaneous Discussion Items 

Under the new contract that SCAT has with the drivers, SCAT will offer drivers a 
$300 bonus if they go one year without a preventable accident. SCAT has a 
quarterly all hands meeting where the SCAT director hangs out in the lounge so 
drivers can talk to him about anything that is on their mind. Ben is in the process of 
instituting a formal self-reporting system where drivers can report unsafe locations 
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Space Coast Area Transit 

CUTR met with staff from Space Coast Area Transit on September 24, 2015. The 
meeting included the individuals shown in the table below. 

 

Name Job Title 

Scott Nelson Manager of Operations and Maintenance 

Patrick Ryan North Operations Manager 

Colby Stallings Financial Officer 

Genarro Salicedo Safety and Training Coordinator 

Namich Rodriguez Planning Technician 

Cherie Ude Lead Vehicle Operator III 

Collision Investigation Process 

When there is an accident, the bus operator calls dispatch with a code 1033. The 
operator hands out courtesy cards to the passengers so that there is a record of 
witnesses. Meanwhile, the dispatcher alerts the operations manager. The operations 
supervisor makes a quick assessment of whether there are any injuries and 
whether a replacement bus needs to be dispatched. Who goes out to the scene 
depends on the severity of the accident. Once on the scene, they assess the 
damage to vehicle. They are able to look at the video right there on the scene by 
hooking up a laptop to the computer on the bus. 

The supervisor’s s accident investigation process is not spelled out in any SOP. 
However, they do take photos at the accident scene, and they use FTA’s post-
accident drug and alcohol testing decision form. Both the bus operator and the 
supervisor will turn in an accident report to the operations manager. The 
supervisor’s report is sent electronically to county risk management. The operations 
manager has a checklist that he/she used to make sure that all of the necessary 
documents are included in the accident report. This checklist includes:  

• Bus No. 

• Date of accident 

• Supervisor’s report 

• Operator’s report 

• FTA post-accident drug and alcohol testing decision form 
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• Courtesy cards 

• Video 

• Photos 

• Property Casualty Claim No. (used by County Risk Management) 

• Law enforcement report 

• First Vehicle Services Estimate (FVS is their maintenance contractor; they 
get the body shop estimate) 

Once the accident investigation package is complete, the operations manager gives 
it to Cherie, who enters the data into a spreadsheet that they use for internal 
tracking. The operations manager makes the determination of preventability. SCAT 
used to have an accident review committee but no longer. Part of the reason why is 
because unfortunately this committee did not always make their determination 
based on the facts. 

If the accident is determined to have been preventable, the operations manager will 
sit down with the bus driver formally. The discipline varies and can include a verbal 
counseling, a written warning, re-training, or termination. Patrick stated that in his 
time at SCAT he has not yet dealt with a rear-ended accident that was preventable. 
Side impact collisions are a different story. Sometimes, the bus driver was not 
paying attention and clipped his/her side mirrors. 

Tracking Collision Data 

SCAT does not actively track trends in accidents. They keep the statistics but don’t 
really use them. Scott admitted that SCAT needs to do better job of trend analysis. 
SCAT hopes to correct this shortcoming now that it has hired a full-time safety and 
training coordinator. Genarro Salicedo was just hired as the safety and training 
coordinator. His job will be to enforce the drug and alcohol program, maintain the 
accident spreadsheet (what Cherie Ude used to do), and conduct safety training. 

Location of Accidents 

Scott and Patrick said that the majority of rear-ended collisions were on U.S. 1, 
Wickham Road, A1A, and 520. All of these are 4 road highways with higher speed 
limits. 
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Video Cameras 

All SCAT buses have 4 to 8 cameras. All of the 35 foot buses have a rear facing 
camera that is mounted fairly high. The rear facing cameras were added in 2013 at 
the direction of SCAT’s general manager. They use the Apollo video system. It 
includes telemetry. However, its resolution is not high enough that one can see 
inside the windshield of the passenger car that strikes the back of the bus. 

Training 

For developing safety training ideas, they don’t rely so much on accident statistics 
from their spreadsheet. Instead, they base it on what they observe anecdotally. 
SCAT has quarterly safety meetings. They use video footage from SCAT collisions 
and incidents in the training. Their training focus of late has not been on rear-ended 
collisions but rather on hard braking. Also, they have an operations staff meeting 
every two weeks where any safety related stuff is discussed. 

Statewide Awareness Campaign 

CUTR asked for their opinion on a state-wide awareness campaign aimed at 
reducing bus rear-ended collisions. All thought it was a good idea. 

Special Light Treatments 

SCAT had tried different lighting treatments on the backs of the buses over the 
years without much success in reducing rear-ended collisions. Scott provided CUTR 
a 2 page paper he had written on this subject. In their first Gillig order in 2007 (8 
buses), they ordered the optional Tampa HART JKA Stop signs on the rear of the 
buses, in addition to the standard brakes, for maximum visibility. In 2010, they 
ordered another 8 Gillig buses with the same JKA Stop sign on the back. It had no 
positive impact because 2011 was their peak year for rear-ended collisions. In 
response to these collisions, SCAT’s lead technician, Roger Sweeney, began 
experimenting with strobe lights on the back of the Gilligs. He rigged the strobe 
lights up to the brake lights so that they would come on when the brakes were 
applied. He said he got the idea from Waste Management trucks that had strobe 
lights on the back. While attending an APTA Expo in New Orleans in 2011, Scott 
spoke to a vendor that marketed lights for buses, and he was told that NHTSA rules 
prohibited red strobe lights. Amber colored lights, on the other hand, were legal. 
Scott brought that information back to SCAT, and they began changing the lenses 
on the strobe lights from red to amber on all the Giligs. A picture of the amber 
strobe lights is shown in Figure 3-4. Gillig refuses to factory install the strobe lights 
on the buses. So SCAT does it after they purchase the buses. Since 2011, their 
rear-ended collision rate has fallen, and Scott attributes it to the strobe lights. SCAT 
buses do have advertising on the rear ends of the buses, but Scott said they have 
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not seen any connection between collisions and the presence of rear advertising. As 
a side note, when CUTR went out to the motor pool to take photos of the buses, it 
was noticeable that the height of the strobe lights was similar to the height of the 
strobe lights that LYNX has been experimenting with. LYNX says that they too have 
seen a drop in rear-ended collisions. There may be something about the lower 
height of lights. 

 

Figure 3-4 Flashing Amber Lights on Space Coast Area Transit Bus 
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St. Johns County Council on Aging 

CUTR met with staff from St. Johns County Council on Aging on September 29, 
2015. The meeting included the individuals shown in the table below. 

 

Name Job Title 

Ed Clark Director of Transportation 

Dianna Cottrell Human Resources Assistant 

Christy Sandy Transportation Manager 

George Hesson Manager, Sunshine Bus Company 

Collision Investigation Process 

Accident and incident investigation is addressed in their System Safety Program 
Plan (SSPP). Ed stated that he, Dianna, Christy, and George all participate in the 
investigation process. Up until last year, they had a safety manager, who was 
trained in accident investigation. He retired last year, and the investigations have 
fallen on them since then. Because their vehicle fleet is small compared to other 
Florida transit systems, they do not have road supervisors. If there is an accident, 
Ed, Christy, or George will go out to the scene. Ed stated that they do not have a 
written checklist for accident investigation. They rely heavily on the police report 
instead. They do take photos of the accident scene. They do not use courtesy cards. 
The four of them make the determination of preventability. If the accident is 
deemed preventable, they will meet with the operator. Sometimes it is just a 
counseling session. Other times there is a need for retraining. Ed stated that they 
do track number of incidents an operator has had. Their bus operators are not 
unionized. 

Tracking Collision Data 

Currently, St. Johns County Council for the Aging does not maintain electronic 
copies of their accident reports. There are only hard copies. They are manually filed 
in an accident folder along with a summary page. The former safety person had an 
electronic spreadsheet that he kept, but they do not yet have access to his 
computer files.  

CUTR asked about the frequency of collisions because when the NTD data for 2009 
to 2013 was reviewed, CUTR could find only one collision (a side impact collision in 
2011 with a motorized bicycle). Ed responded that they do have minor accidents 
that do not rise to the NTD threshold. Most of their collisions involve their operators 
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hitting fixed objects (e.g. mailboxes, poles). They said they do not see many rear-
ended collisions. They had 2 side swipe accidents in the past year. One occurred 
was when the bus was parked. In the video (which they provided), one can see the 
pick-up truck swerve into the lane and hit the bus. The truck driver was on his cell 
phone. The second side swipe was a hit and run where the car driver lightly hit the 
bus as it was traveling in its lane.  

Ed and George suggested that one reason why they may not have that many rear-
ended collisions is because at almost all of their bus stops, they pull off onto the 
road swale to pick up the passengers. Therefore, their buses are out of the line of 
traffic. 

Location of Accidents 

They do not currently track the location of their accidents in GIS. 

Video Cameras 

The fixed route buses (Sunshine Bus Co.) have 5 video cameras. There is a rear-
facing camera on the inside of the bus, but not the outside. Ed stated that using 
video footage is standard practice for them when conducting an accident 
investigation. The video system they use includes telemetry such as the 
latitude/longitude of the bus, its speed, and whether the 4-way flashers are 
activated. 

Training 

Although they lost their safety officer, they still have quarterly safety meetings with 
the operators where they review the previous quarter’s safety incidents. For 
example, they recently noticed a rash of backing up collisions. So they focused on 
that at the meeting. 

Bus Treatments 

They do not have advertising back of buses. They have the standard lighting 
package of the back of the buses. George said that they had experimented with 
flashing brake lights years ago (they flash 4-5 times before going solid). Those 
types of lights are only on their older fleet vehicles. 
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StarMetro 

CUTR met with staff from StarMetro on July 27, 2015. The meeting included the 
individual shown in the table below. 

 

Name Job Title 

Don Worrell Training and Safety Specialist 

Quintus Douglas Superintendent of Transit Operations 

Rosemary Bosby Training and Safety Specialist 

Collision Investigation Process 

When there is an accident, the bus operator reports it to dispatch, checks on the 
safety of the passengers and distributes comment cards. A street supervisor and/or 
the safety supervisor will respond to the scene. If there are injuries, the City of 
Tallahassee’s Office of Risk Management takes over the investigation. Don Worrell, 
Quintus Douglas, and the operator’s supervisor make the determination of 
preventability.  

Tracking Collision Data 

In the interview, StarMetro staff indicated that they use CUTR’s Accident Tracking 
Database and that they are also able to track trends in accidents via their Trapeze 
software. The City of Tallahassee’s Office of Risk Management also reviews accident 
data for trends.  

Location of Accidents 

According to staff, most of StarMetro’s rear-ended collisions occur on Pensacola and 
Tennessee Streets.  

Video Cameras 

All StarMetro buses are equipped with 12 video cameras. The video footage is 
wirelessly downloaded from the bus in the maintenance yard. It is standard practice 
to review the video footage for the accident investigation.  

Training 

Quintus and Rosemary stated that they have attended the collision investigation 
courses offered by TSI. In regards to operator safety training, StarMetro uses video 
footage from previous accidents with the faces blurred out. To promote safe 
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driving, StarMetro offers cash rewards to its bus operators. To discourage unsafe 
driving, StarMetro has a policy that operators with 3 preventable accidents within 
36 months are dismissed. 

Bus Treatments 

StarMetro’s newer buses are equipped with LED Stop signs that light upon braking. 
Additionally, StarMetro is experimenting with a prototype LED strobe light that 
flashes in a random pattern. They plan to install it on the backs of the buses to help 
reduce rear-ended collisions, and they have asked FDOT to review whether it is 
legal. 
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VOTRAN 

CUTR met with staff from VOTRAN on July 20, 2015. The meeting included the 
individual shown in the table below. 

 

Name Job Title 

Elizabeth Suchsland 
Assistant General Manager of Operations 
and Maintenance 

Collision Investigation Process 

VOTRANS accident investigation procedures are based on guidelines provided by 
the Transportation Safety Institute (TSI). It was noted during the meeting that 
VOTRANS’ director of safety and training as well as several supervisors are former 
law enforcement officers.  

VOTRANS has an accident review committee that is chaired by the director of safety 
and training. It meets monthly to review the accident reports and vote on whether 
an accident was preventable or non-preventable. Other members of the committee 
include a fixed route operator, a paratransit operator, a fixed route supervisor, and 
a paratransit supervisor. The committee votes on preventability using guidelines 
from the National Safety Council. The VOTRANs general manager reviews all 
accident reports. Bus operators involved in accidents are automatically sent for 
drug testing. Bus operators with repeated accidents are sent back for new 
operators training.  

In addition to the accident review committee, VOTRAN has monthly management 
meetings related to safety that are attended by a representative from the county’s 
risk management office.  

Tracking Collision Data 

VOTRAN maintains a spreadsheet of fixed route and paratransit accidents. It 
includes multiple data fields such as the report number, date of incident, day of 
week of incident, accident location, bus route, weather conditions, roadway 
conditions, vehicle year/type, whether it was preventable, fatalities, and injuries.  

Location of Accidents 

There was no mention in the meeting of any locations that have a prevalence of 
collisions. 
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Video Cameras 

All VOTRANS fixed route buses have six video cameras. The system they use has 
capability for live feed viewing from the operations center. Video footage from 
accidents is used in training.  

Training 

VOTRAN conducts annual refresher training. The topic areas that are usually 
emphasized include operator sensitivity, de-escalation of conflicts, and customer 
service. Bus operators are sent to remedial training if they are involved in an 
accident. Once a month the VOTRANS general manager has lunch with staff where 
a name is drawn from  

Bus Treatments 

VOTRAN uses standard lighting on the backs of their buses.  

Miscellaneous Discussion Items 

VOTRAN encourages its operators to report problems such as close calls. They have 
a “From the Driver’s Seat” form that operators can use to report schedule problems 
(i.e. too fast, too slow) or route problems (i.e. bus stop area, bus stop signs, 
benches, shelters, detours).  

VOTRANS has a practice where a staff person’s name is drawn at random to have 
lunch with the general manager. That person can bring up any issues he/she wants 
to discuss. If needed, these issues can be addressed further at the regular meetings 
between management and the union.  
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Chapter 4  
Photos of Bus Rear Treatments 

Introduction 

During CUTR’s site visits to the 17 transit agencies, photographs were taken of the 
rears of the buses. The intent was to visually document attributes such as lighting 
schemes, reflective markings, as well as the presence of advertising. On the 
following pages are sample photos from the 17 transit agencies along with a table 
indicating that agency’s 2009-2013 rear-ended collision rate. The transit agencies 
are listed in rank order from highest to lowest.  

Table 4-1 lists the 17 agencies in rank order and shows whether they allow rear 
advertising on the bus. 12 of the 17 agencies that were profiled (71%) allow rear 
advertising. 7 of the 8 agencies that were above the statewide collision rate allow 
rear advertising. LeeTran was the single agency above the statewide rate that does 
not allow rear advertising. In contrast, 4 of the 9 agencies that were below the 
statewide rate do not allow rear advertising.  

It is possible that there is a correlation between rear advertising and rear-ended 
collisions, but determining that would require further analysis. The NTD data that 
was used to calculate the collision rates does not include any specifics on whether a 
bus in any given accident had rear advertising. From a safety perspective however, 
it should not be required to determine if there is a statistical correlation between 
rear advertising and rear-ended collision rates in order to recommend that rear bus 
advertising should not be permitted. We can be assured that if the advertising were 
not effective in drawing the attention of a driver behind the bus, corporations would 
not be paying money to have their products and services advertised on the backs of 
buses. One must consider that the primary purpose of advertising is to draw the 
attention of the observer to the advertising. The very word advertising comes from 
the Latin verb adverto, which means "to turn toward." If part of the mission of a 
transit agency is to operate as safe a bus system as practicable, it seems 
counterproductive to deliberately draw the attention of the driver of the following 
vehicle away from the road and traffic. 
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Table 4-1 Rear Advertising and Collisions Rates 

Agency 
Rear-ended 

Collisions per 
100,000 Miles 

Rear 
Advertising? 

PCPT 0.29 Yes 
HART 0.20 Yes 
PalmTran 0.18 Yes 
LYNX 0.17 Yes 
BCT 0.15 Yes* 
PSTA 0.15 Yes 
LeeTran 0.14 No 
Space Coast Area Transit 0.12 Yes 
Florida 0.10 N/A 
JTA 0.05 Yes 
Regional Transit System 0.05 Yes 
VOTRAN 0.05 Yes 
MCAT 0.05 No 
Indian River Transit (GoLine) 0.03 No 
StarMetro  0.03 Yes 
Miami-Dade Transit 0.02 Yes 
Sarasota (SCAT) 0.02 No 
St. Johns County 0.00 No 

Note: Although BCT stated to CUTR during the site visit that they are considering 
eliminating or reducing advertising from the backs of the buses, and the sample photos 
show plain rear backings, BCT did have rear advertising during the years that were used to 
calculate the rear-ended collision rate. Therefore, they are treated as a “Yes”. 
  



 

Strategies to Prevent, Reduce, and Mitigate Bus Collisions – Final Report   4-3 

Pasco County Public Transportation 

 

   

 

Figure 4-1 PCPT Bus Rear Treatments 

 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.29 0.10 
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Hillsborough Area Regional Transit 

 

 

Figure 4-2 HART Rear-end Bus Treatment 

 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.20 0.10 
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PalmTran 

 

Figure 4-3 PalmTran Rear-end Bus Treatment 

 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.18 0.10 
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Central Florida Regional Transportation Authority (LYNX) 

 

 

Figure 4-4 LYNX Rear-end Bus Treatment 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.17 0.10 
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Broward County Transit 

 

 

Figure 4-5 Broward County Transit Rear-end Bus Treatment 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.15 0.10 
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Pinellas Suncoast Transit Authority 

 

 

Figure 4-6 PSTA Rear-end Bus Treatment 

 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.15 0.10 
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LeeTran 

 

 

Figure 4-7 LeeTran Rear-end Bus Treatment 

 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.14 0.10 
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Space Coast Area Transit 

 

Figure 4-8 Space Coast Area Transit Rear-end Bus Treatment 

 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.13 0.10 
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Jacksonville Transportation Authority 

 

Figure 4-9 JTA Rear-end Bus Treatment 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.05 0.10 
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Regional Transit System 

 

 

Figure 4-10 RTS Rear-end Bus Treatment 

 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.05 0.10 
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Manatee County Area Transit 

 

Figure 4-11 MCAT Rear-end Bus Treatment 

 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.05 0.10 
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VOTRAN 

 

Figure 4-12 VOTRAN Rear-end Bus Treatment 

 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.05 0.10 
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StarMetro 

 

 

Figure 4-13 StarMetro Rear-end Bus Treatment 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.03 0.10 
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GoLine (Indian River County) 

 

Figure 4-14 GoLine Rear-end Bus Treatments 

 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.03 0.10 
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Miami-Dade Transit 

 

Figure 4-15 Miami-Dade County Transit Rear-end Bus Treatment 

 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.02 0.10 
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Sarasota County Area Transit 

 

Figure 4-16 SCAT Rear-end Bus Treatment 

 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.02 0.10 
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St Johns County Council on Aging 

 

Figure 4-17 St Johns County Rear-end Bus Treatment 

 

2009-2013 Rear-ended Collision Rate Statewide Rate 

0.00 0.10 
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Chapter 5  
Data Collection and Analytics 

Inventory of Agency Collision Spreadsheets 

The Merriam-Webster Dictionary defines analytics as a method of logical analysis. It 
is also the discovery and communication of meaningful patterns in data. In order to 
perform analytics one needs two things: good quality data and a robust data 
analysis tool. During the site visits, CUTR asked the transit agencies for copies of 
their collision data spreadsheets in order to get a better understanding of the data 
fields they track. Although some common data fields were found, no two agency 
spreadsheets were alike, and even when there were common data fields, there 
were often variations in how the data was formatted. The review of the 
spreadsheets showed that much of the collision data can be grouped into 5 broad 
categories:  

 Location information 
 Employee information 
 Vehicle information 
 Incident classification 
 Incident conditions  

Location information is the most fundamental data element because it describes the 
where the accident occurred. This information is helpful for identifying location 
patterns associated with accidents. The accident location can be provided a number 
of ways: street address, nearest cross street, bus stop number, type of bus stop 
(near-side, far-side, mid-block), or Global Positioning System (GPS) coordinate.  

Employee information is captured by all agencies. This information is designed to 
identify specific characteristics of the bus operators involved in collisions such as 
their years of experience, how many accidents they have had in the last year, and 
possibly the date of their last refresher training. This type of information can be 
used to track bus operators’ safety history and to guide training development. 

Vehicle information pertains to the identifying information about the bus itself. The 
bus number and bus route were the two most common types of vehicle information 
that was found. Some spreadsheets also included the bus manufacturer and the 
year of manufacture. Potential vehicle information that could be of use include 
whether the bus had wrapped advertising, the date of the last vehicle inspection, 
and the run number. 
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Incident classification pertains to details about the incident such as: the time and 
date, incident type (e.g. rear-ended, head-on, side impact, etc.), impact area, 
object hit (e.g. pedestrian, vehicle, fixed object), and whether there were any 
injuries or fatalities. 

Incident conditions, as the name suggests, pertain to the various specifics about 
the conditions surrounding the collision. This can include things such as the 
roadway conditions, the posted speed limit, and the daylight and weather 
conditions. This type of data can be used to help identify external conditions that 
may have contributed to the collision.  

The series of tables that follow below chronicle the various data fields that are 
maintained by the agencies. An ‘X’ in the field means that the agency includes this 
data field in its spreadsheet. An ‘NA’ means it does not include it. For some of the 
data fields, there is an ‘NA’ for every single agency. However, the data field is 
included in the table because it is being recommended as something that should be 
maintained. For example, in Table 5-1 for location data, no agency currently 
maintains the GPS coordinates of accident locations. However, it is possible to 
capture GPS coordinates nowadays with smartphone applications. Capturing GPS 
coordinate data would make mapping accident locations and subsequent analysis 
far easier. Not all agencies provided their spreadsheets. The tables show the 
information that was provided. 
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Table 5-1 Location Data 

RECOMMENDED DATA 
Location Information 

Street Address 
Cross 
Street Location (Relative to Stop) GPS Coordinates 

Agency         
BCT X       
HART X X     
GoLine (Indian River)         
JTA NA NA NA NA 
LeeTran   X     
Lynx NA NA NA NA 
MCAT NA NA NA NA 
MDT   X     
PalmTran NA NA NA NA 
PSTA X X     
RTS NA NA NA NA 
SCAT (Sarasota) X       
Space Coast Area Transit         
St. Johns County          
STARMetro  X X X   
VOTRAN   X     
Category Totals 5 6 1 0 
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Table 5-2 Employee Data 

RECOMMENDED DATA 

Employee Information 

Employee 
Number 

Employee 
Name 

Hire 
Date 

Last 
Medical 
Exam 

Hours 
on 

Duty 

Last 
Training 

Date 

Training 
Type 

Training 
Subject 

Agency                 
BCT   X X           
HART   X X           
GoLine (Indian River)   X             
JTA NA NA NA NA NA NA NA NA 
LeeTran   X             
Lynx NA NA NA NA NA NA NA NA 
MCAT NA NA NA NA NA NA NA NA 
MDT   X             
PalmTran NA NA NA NA NA NA NA NA 
PSTA X X             
RTS X               
SCAT (Sarasota)   X             
Space Coast Area 
Transit   X X           

St. Johns County                  
STARMetro X   X           
VOTRAN                 
Category Totals  3 8 4 0 0 0 0 0 
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Table 5-3 Vehicle Data 

RECOMMENDED DATA 

Vehicle Information 

Bus 
Number 

VIN 
Number 

Route 
Number 

Bus 
Manufacturer 

Year of 
Manufacture 

Last 
Vehicle 

Inspection 
Agency             
BCT X           
HART X   X       
GoLine (Indian River)             
JTA NA NA NA NA NA NA 
LeeTran X   X       
Lynx NA NA NA NA NA NA 
MCAT NA NA NA NA NA NA 
MDT X           
PalmTran NA NA NA NA NA NA 
PCPT NA NA NA NA NA NA 
PSTA X   X       
RTS NA NA NA NA NA NA 
SCAT (Sarasota) x   x       
Space Coast Area Transit     X X X   
St. Johns County              
STARMetro  X   X X X   
VOTRAN X   X       
Category Totals  8 0 7 2 2 0 
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Table 5-4 Incident Classification Data 

RECOMMENDED DATA 

Incident Classification Information 

Collision 
With 

Event 
Location 

(Near stop, 
roadway, 

intersection) 
Impact Area 
on vehicle 

Incident 
Type Evacuation 

Security 
Incidents  

Other 
Incidents 

Agency               
BCT x   X X     X 
HART X     X       
GoLine (Indian River)       X       
JTA NA NA NA NA NA NA NA 
LeeTran X   X X       
Lynx NA NA NA NA NA NA NA 
MCAT NA NA NA NA NA NA NA 
MDT X     X       
PalmTran NA NA NA NA NA NA NA 
PSTA X X X X       
RTS NA NA NA NA NA NA NA 
SCAT (Sarasota) X   x       X 
Space Coast Area 
Transit X   X X       
St. Johns County                
STARMetro X X X X       
VOTRAN       X       
Category Totals  8 2 6 9 0 0 2 
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Table 5-5 Incident Condition Data 

RECOMMENDED DATA 
Incident Conditions 

Roadway 
Type 

Traffic 
Conditions 

Roadway 
Condition Weather Light  

Agency           
BCT           
HART           
GoLine (Indian River)           
JTA NA NA NA NA NA 
LeeTran           
Lynx NA NA NA NA NA 
MCAT NA NA NA NA NA 
MDT           
PalmTran NA NA NA NA NA 
PCPT NA NA NA NA NA 
PSTA   X X X   
RTS NA NA NA NA NA 
SCAT (Sarasota)           
Space Coast Area Transit     X X   
St. Johns County            
STARMetro  X X X X X 
VOTRAN           
Category Totals  1 2 3 3 1 
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Collision Data Analysis 

As stated previously, two things are need to perform data analytics: good quality 
data and a robust data analysis tool. Analytics can help transit agency safety staff 
to develop effective interventions for reducing collisions. However, analytics can be 
challenging if the data is not formatted properly or if the needed data is not located 
in one easy to reference database. Many of the analyses conducted in this report 
were labor intensive and required some scrubbing of the data. In particular, the two 
analyses related to operator seniority and posted speed limits required many hours 
of work that most transit agency staffs do not have the luxury to spend. However, 
as the analysis in the report showed, the ability to “drill down” or examine a cross 
section of the incidents may reveal patterns that otherwise would not be identified.  

Recommendation for Statewide Transit Collision Database and Search Tool 

For this reason, it is recommended that FDOT pursue development of a statewide 
transit collision database and search tool. Such a tool could be used both for 
performance tracking and issue identification.  

Performance Tracking 

There are a variety of topic areas related to performance tracking where a 
statewide transit collision database and search tool could be useful. These topic 
areas include the following: 

 Monthly Crash Rate Monitoring 
 Preventable Collision Monitoring 
 Crash Rates per Service Mile 
 Collision Costs per Month and Year 

Monthly crash rates are a common measure used by transit agencies. They are 
commonly a subsection of total incidents, which also include passenger events such 
as assaults, maintenance events, and other safety events. Monthly rates are used 
typically at safety meetings to continually monitor the transit system’s overall 
safety. 

Tracking preventable collisions allows the agency to develop interventions to avoid 
their reoccurrence. For example, this report conducted an analysis of all 
preventable collisions at three agencies cross tabulated by operator seniority and 
found that operators with more than five years of experience were more likely to be 
in a collision than operators with two to five years’ experience.  

Monitoring crash rates per revenue service mile helps to provide some context to 
the data. The absolute number of collisions may go up or down from year to year, 
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but the changes may simply be due to changes in the amount of service. 
Translating the data into collisions per revenue mile helps to normalize the data so 
it can be compared from year to year and also be compared to other transit 
agencies  

Collision costs per month and year is an objective indicator of the fiscal costs 
associated with unsafe transit systems and could be used to justify interventions 
and actions. 

Issue Identification 

There are several topic areas related to issue identification where a statewide 
transit collision database and search tool could be useful. These topic areas include 
the following: 

 Types of Collisions 
 Operational Conditions 
 Operator Characteristics 

The importance of tracking collision types is underscored by this report. The 
examination of rear-ended and side collisions is precisely the by-product of 
categorizing and tracking collision types. The prevalence of a certain type of 
collision suggests the possibility of a shared circumstance that once identified may 
lead to strategies that can reduce their occurrence. 

Tracking operational conditions surrounding is vital to better understanding factors 
that contribute to their occurrence. Operational conditions like speed limit, presence 
of cross walks, sidewalk, bike lanes, rain and street lighting are all important 
information that might help transit agencies better understand the causes of 
particular collisions. Training interventions, roadway redesigns, route alterations 
and bus stop relocations may all serve as potential solutions to issues related to 
operational conditions. 

Tracking bus operator characteristics such as years of experience, number of 
accidents within the past year, and date of last refresher training can be used to 
identify high risk drivers and develop different types of training based on driver 
experience.  
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Chapter 6  
Recommendations and Best Practices 

This report concludes with six recommendations and makes note of one best 
practice. There are also several agency specific recommendations. However, those 
recommendations can be found in the individual agency summaries of the NTD data 
found in Chapter 2. 

Statewide Awareness Campaign 

FDOT should be innovative in the area of bus safety and the driving public. It is 
recommended that FDOT develop and implement a statewide campaign that 
emphasizes public awareness of bus operations, the hazards of distracted driving 
and the importance of being alert for buses slowing, stopping at bus stops and 
pulling out from bus stops to the travel lanes. The awareness program should 
emphasize that vehicle drivers must be ready to brake and slow down when they 
are behind a bus and wait until it is safe to change lanes and pass the bus. The 
awareness program should emphasize that speeding up and jockeying for position 
in the adjacent lane will lead to rear-end collisions or side-impact collisions if one 
misjudges speed and the existence of a safe opening in the adjacent lane to pass 
the bus. The statewide campaign should enlist the assistance of law enforcement to 
monitor compliance with the “Yield to Bus” requirement and to monitor aggressive 
lane changing to avoid stopping behind a bus. 

Statewide Transit Collision Database and Search Tool 

Analytics, the discovery and communication of meaningful patterns in data, can 
help illuminate issues that might go undetected if left to anecdotal observation. 
Good analytics requires two things: good quality data and a robust data analysis 
tool. It became apparent during the study that no two transit agency collision logs 
are the same, and even when there are similar data fields, the data inside them is 
often not formatted the same way. Several of the analyses conducted in this report 
required considerable scrubbing of the data and were labor intensive. A statewide 
transit collision database with data in a consistent format would facilitate the future 
analysis of collision trends. 

Support Innovative Bus Lighting Treatments 

LYNX and Space Coast Area Transit have experimented with strobe lights on the 
backs of their buses. Both have reported anecdotally that the strobe lights have 
helped to reduce their rear-ended collisions. That has not yet been independently 
verified. Putting that aside however, there is a larger issue that needs to be 
addressed. At the time of this report the Florida DOT has deemed the LYNX 
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installation to be not in compliance with State law. On the one hand, Florida Statute 
316.2397 prohibits flashing lights on vehicles except as a means to make turns, 
change lanes, or indicate that the vehicle is stopped. On the other hand, Florida 
Statute 316.235 allows transit buses to be equipped with deceleration lights that 
caution following vehicles when the bus is slowing down and preparing to stop. 
However, the state statute specifies that such lights must be amber in color. The 
problem, as it stands, is that the lights on the LYNX buses are red. FDOT is 
currently looking at this issue, as well as requests from StarMetro and JTA to 
conduct similar testing on alternative lighting. This report recommends that FDOT 
take whatever steps are necessary to allow the state’s transit agencies to test and 
demonstrate alternative rear-end lighting on their buses. 

Eliminate Rear Bus Advertising 

This report recommends that Florida transit agencies consider eliminating rear 
advertising on their buses. As reported in Chapter 4, 12 of the 17 agencies that 
were profiled (71%) allow rear advertising. 7 of the 8 agencies that were above the 
statewide collision rate allow rear advertising. In contrast, 4 of the 9 agencies that 
were below the statewide rate do not allow rear advertising. We can be assured 
that if advertising were not effective in drawing the attention of drivers, 
corporations would not be paying money to advertise their products and services on 
the backs of buses. If part of the mission of a transit agency is to operate as safe a 
bus system as practicable, it seems counterproductive to deliberately draw the 
attention of drivers in following vehicles away from the road and traffic. 

Support Creation of Bus Pull-Outs on Roads Greater than 40 mph 

The data analysis corroborated the anecdotal reports from several transit agencies 
that their rear-ended collisions tend to occur on roads with high speed limits and/or 
roads where there are constant up and down changes in the speed limit. For 
example, Figure 2-5 in the report showed that 88 percent of Pasco County Public 
Transportation’s rear-ended collisions were on roads with posted speed limits 
greater than 40 mph. For both Hillsborough Area Regional Transit and Sarasota 
County Area Transit, it was 61 percent. Similarly, the NTD data for LeeTran and 
PalmTran showed a large percentage of rear-ended collisions on divided highways 
where the posted speed limit is generally higher. For Lee Tran, it was 45 percent, 
and for PalmTran, it was 79 percent. Although bus pull-outs are not always feasible, 
they do get the bus out of the line of traffic. FDOT should support their creation 
whenever possible on roads where the speed limit is 40 mph or greater. 
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Include Operator Date of Hire in Transit Agency Collision Logs 

Some, but not all Florida transit agencies, include the bus operator’s date of hire in 
their collision logs. Including this information facilitates investigating collision trends 
based on the operators’ level of experience. This study report included an analysis 
of three agencies that do include date of hire information in their collision logs 
(Broward County Transit, Hillsborough Area Regional Transit, and Space Coast Area 
Transit). The details are reported in Chapter 2, specifically in Table 2-1 and Table 
2-2. At all three agencies, rookie operators with less than two years of experience 
had higher rear-ended collision rates than the more seasoned operators with two to 
five years of experience. Surprisingly, the most seasoned operators with more than 
five years’ experience had higher rear-ended collision rates than their counterparts 
with two to five years of experience. When the analysis was expanded to look at all 
collision types that had been deemed preventable, rookie operators had the highest 
collision rates at all three agencies. Interestingly at BCT, the preventable collision 
rate for their operators with more than five years of experience was significantly 
higher than it was for their operators with two to five years of experience (0.18 
versus 0.13). Driver complacency may be a factor. However, more refined analysis 
is needed to determine when exactly the complacency is becoming an issue. The 
cohort that was used in the analysis (more than five years’ experience) covers a 
wide range, from 6 to 30 years or more. The important thing to point out is that 
these findings were stumbled upon because only these three agencies include date 
of hire in the collision logs. There may be a similar trend at other Florida agencies. 
For this reason, it is recommended that all Florida transit agencies start including 
the bus operator’s hire date in their internal collision logs and perform a similar 
analysis to see if there is any connection between the collision rates and operator 
experience.  

Best Practice – JTA’s DriveCam Program 

This study cites JTA’s use of the DriveCam system as a best practice because of its 
potential to eliminate risky operator behavior before there is an accident. The 
system is currently being used on 50 JTA buses, and  JTA has reported a 90 percent 
improvement (on average) for 22 of their 26 riskiest drivers. This is not to be 
construed as an endorsement of the DriveCam product or its vendor but rather an 
endorsement of JTA’s proactive approach. What JTA has done is found a way to tap 
into the Hawthorne Effect, a term referring to the tendency of people to work 
harder and perform better when they know they are being observed. If funds are 
available, it is recommended that JTA’s approach be formally evaluated.  

 


