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Conclusions

Introduction

In addition to these immediate risks, long-term environmental impacts on
soil and water have been identified in previous research studies. A study
conducted by the Rhode Island Department of Health (RIDoH) under the
Unregulated Contaminant Monitoring Rule (UCMR) looked to assess the
risk of perchlorate poisoning in drinking water (Veeger & Boving, 2004).
The research found that, “240,000 gallons of water could be contaminated
to a level of 4µ/L, by discarding a single flare in the water source” (Pp. 1).

Materials and methods
As a result of these environmental and safety issues, this study
identified and examined alternative highway flare systems utilizing
chemical or electric sources of energy to determine their suitability
and visibility.
Funded by a National Institute of Justice grant, eight research
assistants from FGCU were trained for seven weeks for a total of
forty-two hours.To measure visibility of the flare systems, a 9-point
scaled measure was developed for this project, which became the
primary data collection variable.

All of the flare systems were subjected to a substantial amount of wear and
tear. With the exception of ProFlare™, no failures were noted in any of the
products. During the course of the study, five separate ProFlare™ units
ceased functioning; two units failed due to falls from cones, while another
three ceased operating for unknown reasons. The vast majority of flare
systems appeared to have been designed to survive impacts from vehicles.
The majority of products considered and tested in this evaluation
were limited to a steady or flashing light when activated. The exceptions
were PowerFlare® (nine flash pattern settings) and ProFlare™ (three
pattern settings). These settings allow the operator the ability to choose the
most appropriate flash pattern under the circumstances. This freedom
offers a great deal of utility although certain flash patterns during testing
were found to be less visible.
A slow constant flash pattern was less eye catching. In contrast, the
faster the flashing patterns, the greater the sense of urgency reported by the
observers. The faster flash patterns also tended to draw the observers’
attention faster. During testing, the researchers placed the flares on the
roadway at ¼ mile distance increments. The research team then observed
the road flares, as detailed in the methodology section. The visibility
scores were then recorded.
As shown below, the traditional highway flare was the only product
that was visible at the distances of ¾ of a mile and 1 mile. Other flare
products became less visible as distance increased; the greatest reduction
being between the ¼ mile and the ½ mile distance interval. Of the electric
flare systems that were visible at ½ mile (Flare Alert™ and Tektite®), it is
likely that they were visible as the standard product design allows them to
be elevated. Due to their proximity to the ground, the other products’
visibility scores were drastically impacted by even slight depressions or
unevenness in the roadway.
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Utilizing a segment of roadway, a standardized distance of 100 yards
was used to score the flare systems from least visible (scored as a 1) to
most visible (scored as a 9). A score of 0 indicated that it was not
visible. A traditional highway flare was initially assigned a score of 9.
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Another factor substantially affecting the visibility of individual products, was
their relative height above the ground. It became clear during field-testing that
products that were closer to the ground received considerably lower scores.
When products were placed on a cone, they frequently became visible at a
distance of one mile or more.
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For decades, law enforcement has utilized magnesium-based highway
flares to identify accident locations and construction sites. These devices
burn at high temperatures and create substantial risk of igniting
combustible material or causing injury to the officer. These flares
normally burn from 15 to 30 minutes, after which the officer is left to
dispose of a hot, melted fusee.

6

PowerFlare

5

TurboFlare

4

Tektite
LiteFlare

3

ProFlare

2
1
0
1/4 Mile

1/2 Mile

3/4 Mile

1 Mile

Distance

Fig. 2 Elevated flares
have substantially higher
scores due to elevation
and tendency to catch the
attention of the viewer.

The different flare devices were placed on the top of a standard traffic cone, while
the cones were deployed in a standard work zone taper. Every flare product tested in
this manner benefited from the height advantage and their relative visibility scores
increased at each distance interval. Each product became visible at the one-mile
distance interval.
The advantage afforded elevating the flare has significance for public safety and
highway road workers. Consequently this allowed every flare product to perform at a
higher level. Additionally, while the standard highway flare outperformed the chemical
and electrical flares in all testing, the PowerFlare® scored higher then the highway
flare at distances over 1 mile or greater when afforded the height advantage of being
placed on a standard road cone. When elevated the Flare Alert™ outperformed the
highway flare at ½ mile. At the same ½ mile distance LiteFlare® scored equivalent to
the with the standard highway flare.

Highway flares continue to be viewed as one of the most cost
efficient options for first responders. They can be quickly deployed
and are visible at great distances and under adverse conditions. The
traditional highway flares have an inherent height advantage created
by the wire stand.
However, traditional highway flares have a number of
disadvantages. Upon completion of the burn, the remnants (the striker,
cap, and unburned flare remnants) need to be picked up and disposed
of properly. This places the officer in a position wherein they must
find the appropriate disposal method for potentially toxic material,
which is rarely discussed in agency policies. A single unburned 20minute flare can potentially contaminate up to 2.2 acre-feet of water
(Sliva, 2003). As a result of these issues, chemical and battery
operated flares which are environmentally friendly, should be
considered as viable alternatives.
Electrical light and strobe systems offer an innovative
alternative to traditional highway flare systems. As shown in this
report, their visibility and utility vary greatly from product to product.
When used in combination with traffic and highway cones, they have
the potential to outperform even a highway flare at distances
exceeding a mile. The obvious advantage of this technology is that it
is environmentally safe and does not pose a fire hazard. Further, the
size of these devices allows a first responder to quickly establish a
safety zone and reduce the potential for secondary crashes or
collisions. Lastly, these devices are highly portable, compact, and
some models allow for recharging.
The single more important finding from this study was the
discovery that the relative height placement of the flares affected
visibility the most. In ground based and elevation based testing, all of
the flare technologies under examination scored higher on the
visibility scale when elevated. The researchers found this to be true
for the testing at 36-inches of elevation. However, even a slight
elevation of a few inches above the ground resulted in a substantial
increase in visibility for all of the electrical and chemical flares. The
wire stands in the traditional highway flare allow the light source to be
elevated (at initial ignition) up to approximately 10 inches above the
ground. All electronic and chemical flares tested would benefit in this
manner.
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