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EXECUTIVE SUMMARY 
 
On behalf of Alberta Infrastructure and Transportation, Alliant Engineering and 
Consulting Ltd. has completed a detailed review of the Rear Warning Lights used on 
snowplow trucks in the province of Alberta. 
 
The following report and recommendations made within are based on the information 
gathered during conversations with suppliers and contractors, a literature review, a 
highway jurisdictional survey and field trials of various light configurations during actual 
snowplowing operations. 
 
This project was undertaken to help improve the safety of snowplow vehicles by ensuring 
that the rear lighting was visible to approaching drivers.  This project was also designed 
to test some of the recent developments in lighting technology. 
 
Since the last review of the snowplow rear warning lights (1980’s), major advancements 
have been made in lighting technologies.  These advancements include the continuing 
emergence of LED lights as an alternative to traditional fluorescent and filament bulbs.  
The materials from which the lights are constructed have produced much more reliable 
and brighter warning beacons. 
 
Based on the information gathered during this project, Alliant has made several 
recommendations regarding the existing warning lighting and the addition of new 
lighting: 
 

• The existing Stop-Tail-Turn lights, Backup lights and the Rear Identification 
Lamps will be replaced with LED lighting.  This recommendation was made after 
viewing the existing lights beside the LED lights. 

 
• The existing centre beacon will be upgraded to a Dual Rotating Amber Beacon.  It 

is recommended that both the rear and front beacons be replaced with a dual 
rotating amber beacon. 

 
• The warning lamps currently in place at the corners of the truck above the box 

have also been replaced.  Amber Red LED Warning Lights will be installed at 
these locations instead.  These new lights were viewed during the field trials and 
were brighter and more visible than the existing lights, under a variety of weather 
conditions. 

 
• Additional new elevated Stop-Tail-Turn and Backup lights have also been 

recommended.  These lights are modelled after the current lighting standard used 
in the province of Saskatchewan.  These new lights will be LED lamps, and will 
be the same size and colour as the existing Stop-Tail-Turn and Backup lights 
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located on the bumper of the snowplow.  These lights will help alert drivers 
following the snowplow of changes in the speed or movement of the snowplow. 

 
• In addition to the changes to the standard lighting, two strips of reflective tape are 

recommended to be placed on the back of the snowplow box.  This tape will be 
illuminated by the headlights of approaching vehicles, thus adding another level 
of warning for drivers. 

 
• A wind deflector has also been recommended for the rear of the snowplow.  The 

wind deflector will be mounted above the box of the snowplow and will help keep 
the rear warning lights free from snow build-up.  This is now especially necessary 
since the lights on the box are to be LED’s. 

 
Drawings summarizing the new lighting standard can be found on Pages iii & iv.  
Drawings of the old standard are shown on Pages v, vi & vii. 
 
New specifications were developed from these recommendations and should aid both the 
owner and maintenance contractors in providing improved lighting for being more visible 
to motorists.  These specifications are specific, but general enough to allow several 
manufacturers and suppliers opportunities to provide lighting.  Lighting types and 
locations will provide a standard across the province that delivers distinction and safety 
for clearing snow off of highways. 
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1. INTRODUCTION 
 
Alberta Infrastructure and Transportation (AI&T) retained the service of Alliant 
Engineering & Consulting Ltd. (Alliant) to complete a review of the rear lighting 
standards for snowplow vehicles within the province of Alberta.   
 
This project is in reaction to two main issues associated with snowplow operations.  
Firstly, requests from maintenance contractors to use new lighting technologies, which 
vary from the existing standards.  Secondly, ensuring that the warning lights are 
sufficient to allow drivers to recognize the snowplow and react to it.  The findings 
contained in this report will result in new standards that will be implemented on all 
snowplow vehicles within the province. 
  
To complete this report Alliant has preformed the following tasks: 
 

• literature review 
• North American highway jurisdictional survey 
• determination of performance standards 
• identification of new equipment to be tested 
• plan and perform field trials 
• presentation to an evaluation panel 

 
All of these tasks will be discussed in more detail later in the report. 
 
The initial phase of this project was from September 2004 to January 2005.  This phase 
included gathering all applicable information, completing the jurisdictional survey and 
preparing for the field trials.  The field trials were completed in March 2005, after which, 
the final phase of the project began.  Evaluating the trials and finalizing the report, were 
the major aspects of this phase. 
 

2.  BACKGROUND 
 
Snowplows are used on the provinces highways for snow removal and ice control.  This 
work is typically completed under adverse weather conditions (i.e. during a snowstorm) 
and as such, can be quite dangerous.  Therefore, the rear warning lighting used on 
snowplow trucks is very important, for the safety of both the operator and other drivers 
on the highway. 
 
Prior to the initiation of this review, the last review of the specification for snowplow 
operations had been completed in November of 1995.  The prior review was undertaken 
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as a result of a large number of rear end collisions involving snowplows.  It was at that 
time that the current standard of red and amber warning lights was instituted, and a large-
scale public awareness campaign was initiated.  The public awareness campaign was 
centred on the slogan “Amber and Red Means Snowplow Ahead”. 
 
Since that time no adjustments have been made to the configuration of the rear warning 
lights on snowplows in Alberta. 
 

2.1 Current Specification 
 
The standard configuration of the rear warning lights used on the province’s snowplows 
is covered in Section 52.1 of the Alberta Infrastructure and Transportation Highway 
Maintenance Specifications.  A complete copy of the specification can be found in 
Appendix F.    
 
Drawing A4 94 08 A and Drawing A4 94 08 B, located at the back of the specification, 
cover the location, type and colour of the rear warning lights.  The specification calls for 
red and amber lights to be mounted above the box on each side of the snowplow.  The red 
lights should be mounted along the outside edges of the vehicle.  The amber lights should 
be installed at the same height as the red lights, towards the centre of the vehicle.  A 
revolving light is also to be included with the rear warning lights specified for 
snowplows.  This light is to be installed above the box of the snowplow in the centre of 
the vehicle.  No measurements are included with the specification regarding the location 
or height of these lights. 
 
Drawing A1 93 10 indicates the appropriate orientation of the rear warning lights.  The 
amber lights located above the box of the truck should be aligned such that, the centre of 
the beam from these lights intersect the centreline of the truck at a point 150 m from the 
lights.  These lights should also have a 40o vertical viewing angle, which contacts the 
roadway surface 5.5 m from the snowplow. 
 

3. SNOWPLOW REAR LIGHTING STANDARDS 
 REVIEW 
 
A review of the standards used for rear lighting on snowplows around North America 
was completed in the initial stage of this project.  This review was used to help determine 
what types, configurations and colours of lighting to test during the field trials.  The 
review included a review of applicable websites and research papers, a jurisdictional 
survey and a research into new lighting technologies.  
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3.1 Website Review 
 
A website review found information regarding snowplow warning lights or other warning 
devices for twenty one (21) highway jurisdictions within the United States.  Although this 
information was not typically in great detail, it did provide a good background of what 
other transportation department are using.   
 
All states used warning lights of some type.  The number, colours, size location and type 
varied from state to state.  The lighting colours used as warning devices for snowplows 
were, amber and blue, amber and red, and amber and white.  Strobes and rotating beacons 
were also very popular.  Light Emitting Diode (LED) warning devices have been 
experimented with in several states.  However, only Colorado and Iowa currently use 
them on all vehicles. 
 
Other types of rear warning devices included: 
 

• warning lights on the wing of the snowplow 
• snow deflectors to reduce the snow cloud behind the plow, making the 

lighting more visible 
• air blasters to keep snow from building up on the rear lights 
• reflective tape placed on the tailgate and bumpers of the plow 
• tailgates painted with reflective glass beaded paint 
• orange plastic tubes mounted on the edge of the snowplow 

 

3.2 Literature Review 
 
A literature review was conducted to find any literature on recent snowplow lighting 
experiments and information that could be applicable to our research project.  The 
literature review included, a search for, and review of, research papers and publications 
from research organizations around North.  Two (2) relevant research papers were found 
during the search.  A summary of the research papers will be discussed in the following 
sections.  Complete copies of the research papers can be found in Appendix C. 
 

3.2.1 Research Paper – “Rear Lighting Configuration for Winter 
Maintenance Vehicles” 
 
This report was prepared by the Lighting Research Center to help reduce the number of 
rear end collisions with snowplows.  The intent is to alert drivers approaching a 
snowplow from the rear of the snowplows presence, relative speed and distance from the 
driver, thus reducing the probability of a rear end collision. 
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Background 
 
Approximately 70% of all accidents involving snowplow trucks are rear end collisions.  
Although increasing the visibility of the snowplow would be useful in reducing the 
frequency of these collisions, providing drivers with cues regarding the speed and 
distance of the snowplow is equally important. 
 
Therefore, lighting should serve two (2) purposes: 
 

• signal other vehicles on the road of the snowplows presence 
• provided cues about the snowplows speed and distance 

 
The factors that affect the visibility of the rear snowplow lighting are: 
 

• location of the lights 
• background lighting characteristics 
• spacing from the lights 
• light intensity 

 
 
Subjective Evaluation 
 
In the winter of 1997 - 1998 field tests of rear lighting configurations were tested.  Four 
(4) lighting configurations were tested: 
 

• conventional flashing amber lighting 
• indirect edge delineation, to illuminate the left and right hand edges of the 

truck only 
• alternating high mounted red and amber lights 
• horizontal LED light bar in a steady burn configuration 

 
These lighting configurations were tested at night under both clear and heavy snow 
conditions.  Each system was rated on the visibility of the snowplow and the confidence 
the driver would have in passing the snowplow vehicle. 
 
All of the setups were rated as more visible under clear conditions, as was expected.  The 
LED light bar configuration received the highest ratings for both visibility and confidence 
to pass, under both clear and heavy snowfall conditions.  A modification of this 
configuration was selected for further testing the following winter. 
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Closure Detention Test 
 
In the Closure Detention Test, Vertical LED light bars were placed on the left and right 
edges of the snowplow vehicle and were compared to the conventional flashing amber 
lighting system.  The test involved the snowplow vehicle and observation vehicle 
travelling at the same speed.  The snowplow would then begin to decelerate and the test 
subject would be asked when the snowplows relative distance began to change.  The time 
between the snowplow beginning to decelerate and the observation by the subject was 
measured for each setup. 
 
A total of 48 trials were conducted to test the lighting, 24 tests for each configuration.  
During the tests the deceleration of the snowplow with the vertical light bars was, on 
average, detected in 9.8 seconds, versus 12.4 seconds for the conventional flashing amber 
configuration.  The 2.6 second reduction in detection time for the vertical light bar 
configuration translates to a travelling distance of 35 m at 30 mph (48 km/h). 
 
Also found during the trial was a reduction in power requirements for the LED light bars.  
The LED units required approximately 6 W each, compared to 35 W each for the 
traditional flashing amber lights. 
 

3.2.2 Research Paper –“Improved Visibility for Snowplow Operations” 
 
Background 
 
The visibility for the snowplow during operation is reduced by a number of factors 
including, reflected headlight glare, obscured windows and blowing snow.  The 
compromised visibility reduces the operational safety of the snowplow, creating a 
hazardous situation for both operators and the public.  Therefore, there is a need for 
feature that will improve visibility during snowplow operations. 
 
Field Demonstrations 
 
Laboratory tests and field demonstrations were used to evaluate a variety of wind vanes 
and other snow deflection devices.  Image analysis techniques were used to determine the 
impacts the different deflection devices would have on drivers following the snowplow.   
 
Conclusions 
 
Side vanes with a 20o angle on the rear of the plow will reduce snow accumulation on the 
rear lighting on the vehicle by reducing the size of the snow cloud behind the vehicle.  
Steady burning LED light bars mounted along the rear edges of the snowplow will 
improve the ability of drivers following the snowplow to detect changes in the speed of 
the snowplow more easily than traditional lighting configurations. 
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3.3 Highway Jurisdictional Survey 
 
As part of this project Alliant contacted thirteen (13) North American highway 
jurisdictions with a questionnaire, regarding the operations of snowplows within their 
respective highway jurisdictions.   Responses were received from five (5) provinces and 
one (1) state.  The responding jurisdictions were: 
 

• British Columbia 
• New Brunswick 
• Nova Scotia 
• Ontario 
• Saskatchewan 
• Wyoming 

 
The questionnaire contained eleven (11) questions and the responses have been 
summarized in the following table, however, the complete survey responses can be found 
in Appendix D. 
 
Have rear-end collisions 
with snowplows been a 
problem? 
If yes, what action has 
been taken to prevent 
these collisions? 

• Of the responding jurisdictions, only Saskatchewan 
reported that this has been a problem.   

• Saskatchewan reported that problems were more 
frequent when plowing on the Trans Canada Highway. 

• To remedy the situation Saskatchewan has 
implemented the following measures: 

- installation of random flashing “Wig-Wag” 
lights 

- application of horizontal strips of reflective 
tape to the tailgate 

- installation of additional stop lamps at the 
midway point of the box 

 
What type(s) of snowplow 
are normally used? 

• All jurisdictions reported using : 
- spreaders 
- snowplows 
- or a combination of the two styles 

 
What type(s) of rear 
lighting do you use? 

• Strobe lights, beacon lights, flashing amber lights, 
flashing red lights, tails lights, brake lights and signal 
lights were are reported as being used by the highway 
jurisdictions. 
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How many lights are used 
and how are they 
arranged? 

• The lighting configurations vary, but the typical 
configuration includes: 

- strobe or beacon lights on the top of the box 
of the plow 

- flashing amber and/or red lights above the 
box 

- an array of lights on the back of the box 
 

Have steady state lights 
(LED) been used? 
If yes, what were the 
results? 

• New Brunswick, Nova Scotia, Saskatchewan, and 
Wyoming have all used LED lights. 

• All indicated that the lights provided good visibility, 
however, there have been problem keeping the lights 
clear of snow build-up. 

 
Have you used reflective 
tape? 
If yes, what were the 
results? 

• Nova Scotia uses reflective tape along the edges of the 
snowplow truck box.  The tape has been found to be 
quite visible. 

• Ontario uses reflective tape on the snowplow, and has 
additional light to help highlight the tape. 

• Saskatchewan has placed reflective tape along the top 
and bottom of the truck box, with very good results. 

 
Have you used orange 
flags? 
If yes, what were the 
results? 

• New Brunswick, Nova Scotia and Ontario all use 
orange flags or tubes on the corner of the plow. 

• Saskatchewan used flags on the back of the plow in the 
1980’s but those are no longer in use. 

• New Brunswick has indicated that the flags have 
provided mixed results. 

• Ontario has a light directed at he flag to help improve 
the visibility of the plow tip. 

 
Have you used any other 
rear warning devices?  
If yes, what kind of device 
and what were the results? 

• Saskatchewan uses a painted black and white checker 
board pattern on the rear of the plow.  This has not 
been as effective as the reflective tape due to snow 
build-up. 

• New Brunswick has used a diagonal striped pattern but 
has discontinued it use due to poor results. 

• B.C. uses either a diagonal or stripped black and 
yellow pattern on the rear of its snowplow vehicles. 

 
Have you used any 
devices to eliminate snow 

• New Brunswick and Saskatchewan have both used 
wind deflectors to help minimize the amount of snow 
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build-up on the rear 
lighting? 
If yes, what kind of device 
and what were the results? 

build-up. 
- New Brunswick has had good results with 

dry, light snow. 
- Saskatchewan has found that the deflector 

often becomes plugged with snow. 
 

Have you used any 
devices to minimize the 
snow cloud behind the 
snowplow? 
If yes, what kind of device 
and what were the results? 

• Nova Scotia, Saskatchewan and Wyoming all use a 
device on the plow blade to help prevent snow from 
coming off the blade and blowing over the snowplow 
truck. 

• No information was provided about the effectiveness 
of this measure. 

 
Are any changes to your 
snowplow rear warning 
systems planned? 

• None of the jurisdiction indicated any planned 
changes. 

• Ontario has begun to examine the possibility of using 
LED lighting, but that is in the preliminary phase. 

 

3.4 New Technologies 
 
Since the last review of snowplow operations and lighting, in November 1995, several 
advances have been made in lighting technologies.  These advances include the materials 
used to construct the lights and the types of lights themselves.  
 
One of the biggest developments in lighting technologies has been the development of 
Light Emitting Diodes (LED).  These lights are one of the driving forces behind this 
project, as maintenance contractors have requested permission to use these LED lights on 
snowplows.  The technology behind LED lighting will be discussed in greater depth in 
the upcoming section.    
 

3.4.1 Light Emitting Diodes (LED) 
 
History 
 
The basis of the Light Emitting Diodes (LED) seen today, dates back to 1907, when 
Henry Joseph Round observed electroluminescence for the first time.  The light however 
was too dim to be practical, and the materials required were difficult to use, and thus, his 
research was abandoned. 
 
In the 1950’s research using Gallium Arsenide helped to create the first modern LED 
being produced in the 1960’s.  Because the light created by LEDs is a product of the 
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materials used, red light was initially the only colour that could be created.  By the end of 
the 1970’s additional research had developed yellow and green LEDs in addition to the 
traditional red.   
 
Further research with different materials has yielded different types of LEDs and more 
colours.  With Gallium Aluminium Arsenide Phosphide came the first super bright LEDs, 
available in red, yellow and green.  Next, with the use of Indium Gallium Aluminium 
Phosphide, came ultra bright LEDs which could produce new colours, such as, orange-
red, orange and blue.  New research using fluorescent phosphors have allowed almost 
any colour to be produced.  
 
Technology 
 
An LED is a special type of diode and is similar to a transistor. Diodes and transistors are 
solid-state devices that are made from semiconductors such as silicon.  The 
semiconductor is made to contain two types of special impurities.  The first type of 

impurity called N for negative, is a 
material with an excess of electrons.  
The other type of impurity called P for 
positive has a deficiency of electrons.  
These two kinds of impurities are 
dispersed into the semiconductor at 
different regions, so that a P-N 
junction, or active region, is created at 
the border.  This is illustrated in the 
diagram on the left. 

 
Semiconductors do not freely conduct electricity; instead, they can be made to conduct 
electricity under certain conditions.  For diodes, this amounts 
to connecting electric power across the junction to make the P 
side more positive and the N side more negative.  When this 
happens, electricity flows freely across the P-N junction and 
the electrons fill up the holes.  
 
LED’s differ from ordinary diodes in that the P and N 
materials take this energy and convert it to photons, or light.  
Since the energy involved is a fixed amount, the light that 
results has only a single wavelength, or colour.  Using 
different materials for the P and N impurities enables the light 
to be manufactured in different colours. 
 
An LED is a directional light source, with the maximum 
emitted power in the direction perpendicular to the emitting 
surface.  The typical radiation pattern shows that most of the 
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energy is emitted within 20° of the direction of maximum light.  This is shown in the 
diagram to the right.  

ADVANTAGES 
 
LED light bulbs are miniature bulbs that do not use filaments to produce light.  Because 
their heat generation is low and because they do not rely on a deteriorating material to 
generate light, LEDs have long operating lifetimes, often tens of thousand of hours.  One 
of the alternatives to LEDs, incandescent bulbs, consume much more power, generate a 
great deal of heat, and rely on a filament that deteriorates with use.  
 
Light emitting diodes are solid-state devices containing no moving parts and no filaments 
to break.  As such, LEDs handle rough environments including heavy vibration and 
impact.  There is nothing to break, rupture, shatter, leak, or contaminate.  The solid-state 
nature of LEDs makes them extremely rugged and durable—an excellent choice for 
applications where reliability and dependability are paramount. 
 
Currently available LEDs are more energy efficient than incandescent bulbs, but less than 
florescent bulbs with the same light output. The power consumption of popular LEDs 
typically ranges from 30 mW to 200 mW. 
 
The light emitted from an LED is directional.  Typical conventional sources such as 
incandescent, halogen, or fluorescent lights are omni directional, emitting light in all 
directions.  In order to direct the light onto the object to be illuminated, light that is not 
directed toward the desired location must be redirected using secondary optics or 
reflectors.  Each time a light beam is reflected it looses some of its intensity, resulting in 
a fixture loss.  Typical fixture losses range from 40 to 60%, meaning that in some cases 
less than half of the light generated by the source is directed in the desired direction.  The 
directed nature of LEDs can result in fixture efficiencies of 80 to 90%, requiring less total 
lumens to provide the same level of luminance.  
 
DISADVANTAGES 
 
The most significant disadvantage of LEDs is the light output limitation.  Currently 
available LED’s emit limited amount of light at a relatively small angle range, while 
incandescent and florescent light bulbs illuminate in all directions and give out much 
more brightness of light.  
 
The second significant disadvantage is the high prices of LEDs.  The currently available 
LEDs in the market are 3 to 10 times more expensive than equivalent incandescent light 
bulbs. However, using LED products in the long run can actually save money, because of 
the much longer life. 
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3.5 Lighting Regulations 
 
According to the Federal Motor Vehicle Safety Regulations prepared by Transport 
Canada, every passenger car, multipurpose passenger vehicle, motorcycle, truck, trailer 
and bus shall be equipped with the lamps, retro reflective devices and associated 
equipment required by the Technical Standards Document No. 108, Lamps, Reflective 
Devices and Associated Equipment.  All information regarding the minimum 
requirements of bulbs and every type of sealed beam lamps used in lighting equipment 
can be found in this document.  
For this report, the minimum rear lighting requirements for snowplows has been 
discussed.  As per the Basic Equipment Required on All Trucks, Buses & MPVs 
document produced by Transport Canada, the minimum requirement for rear lighting on 
a Snowplow’s is as follows: 
 

Description Mandatory Requirements 

Area Equipment (SAE Lens 
Coding) 

Functional 
Purpose 

Quantity Colour Location Height mm 
(in.) from the 

ground 

6 Rear 
Clearance 
Lamps          
Attention:      
Required for 
vehicles 
2032mm wide 
or wider, but 
not required on 
Truck Tractors 

P2, PC* or P3, 
PC2*     
*photometrically 
certified at 
installation angle. 

Show 
vehicle's 
width -      
MAY NOT 
be combined 
with tail 
lamps 

Minimum    
2 

Red At widest point -  
symmetrical - on 
the rear or near the 
rear - facing 
rearward. 

As high as 
practicable - 
may be lower 
only if rear ID 
lamps are at 
the top. 

7 Rear 
Identification 
Lamps (ID)      
Attention:      
Required for 
vehicles 
2032mm wide 
or wider, but 
not required on 
Truck Tractors 

P2 or P3 Indicate 
presence of 
a wide 
vehicle. 

Exactly      
3 

Red Rear - centre - 
horizontally 
spaced 150 mm (6 
in.) to 300 mm (12 
in.) apart, facing 
rearward 

in Canada: at 
the top - 
maybe lower 
if door header 
narrower than 
25 mm                

Tail Lamps T Indicate 
vehicle's 
presence and 
width 

Minimum    
2 

Red On the rear - 
symmetrical - as 
far apart as 
practicable. 

380-1830 (15-
72) 

Stop Lamps S Indicate 
braking 

Minimum    
2 

Red On the rear - 
symmetrical - as 
far apart as 
practicable. 

380-1830 (15-
72) 

8 

Rear Turn 
Signal/Hazard 
Warning 
Lamps 

I Indicate 
direction of 
turn/ 
identifies 
disabled 
vehicle 

Minimum    
2 

Red or 
Yellow 

On the rear - 
symmetrical - as 
far apart as 
practicable. 

380-2110 (15-
83) 
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Rear Reflex 
Reflectors 

A Show 
vehicles 
presence and 
width 

Minimum    
2 

Red On the rear - 
symmetrical - as 
far apart as 
practicable - 
facing rearward 

380-1530 (15-
60) 

9 Backup Lamp R Illuminate 
ground 
behind the 
vehicle and 
alert road 
users 

Minimum    
1 

White Rear   No 
requirement 

10 License Plate 
Lamp(s) 

L Illuminates 
license plate 

Minimum    
1 

White On the rear - 
above or at the 
sides of license 
plate 

No 
requirement 

11 Centre High 
Mounted Stop 
Lamp 
Attention:  
Required for 
vehicles less 
than 2032mm 
wide and 
4536kg 

U3 Indicates 
braking 

Minimum    
1 

Red On the rear - 
centreline of the 
vehicle 

860 (34) 
minimum 

 
A full table summarizing the minimum lighting equipment requirements contained in 
Federal Motor Vehicle Safety Standard 108 can be found in Appendix F. 
 
The following picture displays the current basic lighting equipment being used by 
Snowplows in the Province of Alberta.   
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Below is a summary of the lights contained on the snowplow. 
 

• Rear Clearance Lamps (6): One (1) yellow lamp and one (1) red lamp 
located at each the top-rear-right and top-rear-left of the Snowplow. These 
are used to indicate the Snowplows width. 

• Rear Identification Lamps (ID) (7): Three (3) horizontally spaced red 
lamps located at the rear of the Snowplow at the centre of the box. 

• Tail Lamps (8): One (1) red lamp located at each of the lower left and 
right corners of the Snowplow. 

• Stop Lamps (8): One (1) red lamp located at each of the lower left and 
right corners of the Snowplow. 

• Rear Turn Signal / Hazard Warning Lamps (8): One (1) red lamp and one 
(1) yellow lamp located at each of the lower left and lower right corners of 
the Snowplow. 

• Rear Reflex Reflectors (8): A red reflector located just above the rear tail 
lamps and stop lamps on both the left and right sides of the Snowplow. 

• Backup Lamp (9): One (1) white lamp located next to each of the Tail 
Lamps and Stop Lamps at the lower left and lower right corners of the 
Snowplow. 

• License Plate Lamp(s) (10): One (1) white lamp located directly over the 
license plate on the lower left side of the Snowplow. 

 

3.6 Lighting Manufacturing 
 
A variety of different light types are available from lighting manufacturers.  Lighting 
options can be grouped and detailed as follows: 
 

3.6.1 Beacons 
 
Standard Rotating Beacons (Single) 
 
 - Varies in dimensions, height and diameter 
 - Rotating device is either rotating lamp or rotating mirror 
 - Multiple lamps used on some (up to 4) 
 - Between 50 to 200 flashes per minute (dependant on rotator speed) 
 - Halogen Bulb 
 - 12 Volts DC (some 24 Volts DC available) 
 - 40 – 100 Watts, 2 – 8 Amp 
 - Mostly polycarbonate lenses 
 - Variety of mounting available 
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Standard Rotating Beacons (Dual) 
 
 - Same as Single Rotating Beacon, except that size is larger and flashes per minute  

approximately double (300 to 500 flashes per minute) 
 - Power required is increased (approx. 8 – 16 Amp) 
 
Standard Rotating Beacons (Multiple) 
 

- Same as Single Rotating Beacon, except that flashes per minute and power 
requirements are increased by the same order of magnitude as the number of 
increased lights (500 – 2000 flashes per minute) 

 
Standard Strobe Beacons (Single) 
 
 - Varies in dimensions, height and diameter 
 - Strobe tube; double or quad flashing 
 - Multiple lamps used on some (up to 4) 
 - Between 50 to 200 flashes per minute (double flash; increases for quad flash) 
 - Multiple flash patterns available 
 - 360 degree coverage available in some models 
 - photocell sensor allows for adjustment of intensity between night & day 
 - 12 Volts DC (some 24 Volts DC available) 
 - 2 – 8 Amp (generally less power required than halogen bulb) 
 - Mostly polycarbonate lenses 
 - Variety of mounting available 
 
Standard Strobe Beacons (Double) 
 

- Strobe beacons are available in double configurations, however, there is less 
variety available as compared to double rotating beacons. 

- Same details as per single strobe; flashes increase as number of strobes increase 
 
Mini-Bars 
 

- The terminology “Mini-Bar” is loosely utilized in the industry to include multiple 
lighting arrays from dual rotating beacons to strobes, rotating beacons and LED 
lights in combination.  Because of this variance, the effectiveness and power 
required is dependant on the combination.  Generally, there is direct relation 
between the number of lights and the power usage. 

 
LED Beacons 
 

- Newer technology has produced LED beacons, with similar attributes to strobe 
beacons 

- Delivers a rotating pattern; more patterns available than strobe beacons 
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- 360 degree coverage is available 
- Intensity is greater than the rotating and strobe beacons 
- Low power requirement (< 1 amp at 12 Volts) 
- LED beacon life is estimated to be 50 times longer than strobe beacons 

 

3.6.2 LED Lights 
 
LED technology appears to be improving and will likely improve beyond the conclusions 
of this report.  The main area of improvement and difference between manufacturers is 
the optics utilized with the LED light. 
 
LED diodes themselves appear to be coming from central sources that are used by all 
manufacturers.  Advancement in technology follows the following terminology: 
 

Generation I   - 5mm diode technology 
Generation II  - Piranha diode technology 
Generation III  - Barracuda diode technology, standard diode and optic  

   package 
Generation 3.5  - Super-LED – a package containing the brightest diode  

   and widest visibility optic technology available. 
 

Generation III appears to be the latest technology available.  Besides the optics and 
various configurations, LED lighting should be fairly consistent in quality amongst 
manufacturers. 
 

4. EVALUATION STRATEGY & REAR 
 LIGHTING  CONSIDERATIONS 
 
Several items were identified during the search and investigation for rear lighting 
information.  They can be grouped in several different categories with many variables as 
discussed in the following sections. 
 
TYPE OF LIGHT 
 
Incandescent and LED are the identifiable options for light types.  Incandescent bulbs 
have traditionally been used on all snowplow trucks and are presently specified by 
Alberta Infrastructure & Transportation.  LED lights represent newer technology for 
motor vehicles.  The advantages of LED lights are that they provide more intensity, are 
more durable and require less power. 
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Since the scope of this study is to improve safety, LED’s should be tested as more light 
intensity will likely translate into more visibility, especially in adverse weather 
conditions. 
 

 Research Question:  Are LED lights more visible as rear lights on snowplow 
trucks? 

 
INTENSITY 
 
Light intensity is a variable that can be directly related to visibility.  Incandescent and 
LED lights can both vary in intensity.  Incandescent bulbs intensity varies by changing 
the wattage of the bulb. LED lights do not change in intensity generally.  An increase in 
diodes per light cluster will likely increase the intensity.  LED intensity can easily be 
increased by altering the refraction lenses that cover the lights (i.e. PSE Amber “LED X” 
lights). 
 
The power required by increasing incandescent bulb wattages would be substantially 
higher than the existing power load for the present lighting standard.  Therefore, this 
option is not being considered. 
 
LED lights require a fraction of the power of incandescent bulbs and therefore increasing 
the number of diodes in a LED light and using different refraction lenses are 
considerations.  Good optics for LED is essentially for maximum intensity. 
 

 Research Question:  How much different / more visible are LED lights when 
you vary the number of diodes and use improved refraction lenses? 

 
 
QUANTITY 
 
It is practical to believe that an increased quantity of lights would translate into a more 
visible snow plow truck.  There is obviously a limit to the amount of lights that can 
physically fit on the rear of the truck, however more may not necessary be better.  
Atmospheric conditions will present a variable here as well. 
 

 Research Question:  How many lights are required to maximize visibility, 
without blinding motorists? 

 
COLOR 
 
Various lights colors are being used by some agencies.  The most dramatic is the 
combination of white and blue lights.  Alberta Infrastructure & Transportation have used 
amber and red lights for many years.  This standard and a campaign of advertisements 
have created an understanding by motorists that “Amber and Red means Snow Plow 
Ahead”.  For this reason alone, color changes will not be investigated in this study.  It is 
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noted that the Department of Highways in Saskatchewan have also recently reviewed 
their snow plow lighting and plan to utilize amber and red colors as well.  Inter-provincial 
consistency may also be a consideration. 
 
CONFIGURATION 
 
The configuration (location & clustering) of lights is a complicated matter.  Light 
intensity and motorist recognition can both be affected by changes in configuration. 
 
A certain combination of light colors is often used in distinguishing emergency and 
maintenance vehicles.  Light grouping in highly visible locations on the vehicles or in a 
straight line series are other popular strategies. 
 
Truck type, age and the type of box used will dictate where lights can and need to be 
placed. 
 

 Research Question:  Can changes in lighting configuration improve visibility?  
What options are the best if so? 

 
FLASHING PATTERNS 
 
Distinctive flash patterns can be used to improve motorist awareness and help identify the 
vehicle type.  For example, a particular flash pattern could signify snowplow trucks.  
Saskatchewan’s Highways and Transportation Department has adopted a particular 
flashing sequence (PSE Amber 710H flasher) that follows a routine of blinking for the 
rear elevated amber and red lights (“wig-wag”). 
 

 Research Question:  Are flashing patterns more effective for visibility?  If so, 
will it give a distinction to motorists?  Is the flash pattern reducing the 
effectiveness of intensity as compared to no flash pattern? 

 
LIGHT POINTING 
 
The existing Alberta Infrastructure & Transportation specification (Drawing A 93 10, “A-
50 Sander Truck Rear Amber Flashing Light Adjustment”) indicates detailed amber light 
pointing that focuses on motorists approximately 150 metres behind the truck.  This is 
mainly done to increase the intensity of the warning lights when a vehicle is encroaching 
up to the rear of the snowplow truck.  Awareness should be at a maximum at the 150 
metres distance. 
 
Light pointing on any new lighting should be considered as well.  
 

 Research Question:  Is lighting pointing still required?  Can it be done with 
new lighting?  Is the 150 metres still sufficient, especially when the 
snowplow brakes rapidly?  Which lights should be pointed? 
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 Research Question:  Is there a way to improve the awareness of motorists in 

adjacent lanes of the snowplow truck (i.e. 4-lane highways)? 
 
FLASHING BEACONS 
 
Flashing warning beacons are used on a variety of motor vehicles for different reasons.  
Almost every maintenance vehicle utilizes the warning effect of a flashing beacon.  A 
flashing beacon is the minimum standard for all agencies for snowplow awareness 
lighting. 
 
The color of the flashing beacon varies, but is usually amber.  Flashing beacons can vary 
by the followings aspects: 
 
 - rotating beacons 
 - strobe beacons 
 - height and width (diameter) 
 - refraction lenses 
 - moving versus stationary components 
 - single, dual or multiple 
 - LED beacons 
 - light bars 
 

 Research Question:  What improvements can be made to the flashing beacons 
on the snowplow truck?  This includes number, type and placement. 

 
 
OTHER ITEMS 
 
Along with lighting, other considerations for the snowplow trucks include: 
 

• reflective stripping – for the rear and sides of the snowplow truck 
• distinctive rear-box painted patterns (i.e. checker board) 
• wind deflectors 
• front lighting 

 flashing beacons 
 plow blade lighting – front, back, right, left 
 blade wing lighting & delineating 
 head lights and additional operating lights 

 
 Research Question:  What other improvements should be made to increase 

motorist visibility of the snowplow truck? 
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4.1 Evaluation Scope 
 
The following list summarizes the Research Questions determined in the previous 
sections. 

1. LED lights 
2. Higher Intensity LED Lights 
3. Number of Lights needed for sufficient motorist warning 
4. Configuration 
5. Flashing Patterns 
6. Light Pointing 
7. Beacon Improvements 
8. Other Improvements 

 
The scope of work for this project, as instructed by Alberta Infrastructure & 
Transportation (AIT), was to examine for improvements to rear lighting on the snowplow 
trucks.  For this reason, other improvements were not thoroughly investigated.   
 
Due to the scale of the project, flashing patterns and light pointing were not reviewed as 
well.  The first step in this process would be to investigate what type of lights and 
configuration are needed. 
 

4.2 Performance Standards 
 
The present standard for rear snowplow lighting basically involves a drawing, with noted 
light types and placement, with some angle settings.  As part of this project, a new way of 
specifying lighting requirements was to consider Performance Standards. 
 
Ideally, Performance Standards were to let the maintenance contractor determine the 
level and effectiveness of lighting required based on reducing accidents and increasing 
safety.  This, however, would not provide consistency throughout the province and may 
be confusing to motorists. 
 
Another way Performance Standards could be used would be by basing lighting 
requirements on the following: 
 
    - Minimum Visibility Distances 
    - Light Intensity Measurements 
    - Distance and Speed Variability Perception 
    - Minimum Specifications & Performance Benchmarks 
 
The concern of using this strategy is that it would be difficult to measure and check, 
especially in a variety of atmospheric conditions. 
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Therefore, in conclusion of this, it was decided that a specific Specification method 
should be used.  The Specification would contain updated lighting requirements, to 
support today’s technology, but have enough flexibility for numerous manufacturers and 
suppliers.  A minimum standard of awareness would have to be maintained through this 
Specification method. 
 

4.3 Development of Lighting Trials 
 
In order to develop or update the existing rear snowplow lighting specification, it is 
necessary to evaluate several lighting types and configurations. 
 
The evaluation can be separated into the following categories: 
 

1. Replace all standard lights with LED lights 
- stop, tail and turn lights 
- vehicle identification lights 
GOAL:  Do LED lights improve visibility? 
 

2. Flashing Beacon – try new technology 
- equivalent single rotating beacon as old standard, except have options 
- improved single rotating beacons 
- strobe beacons 
- revolving beacon with LED directional lights 
- dual rotating beacons 
- light bars 
GOAL:  Which Flashing Beacons perform the best or a minimum satisfactory 
level? 
 

3. Elevated Warning Lights 
- increase red warning lights from 2.5” dia. to 4” dia. 
- replace red and amber lights with LED lights (all 4”) 
- LED 3”x7” red and amber lights, mounted similar to new Saskatchewan 

standard 
GOAL:  What improves the Elevated Warning Lights? 
 

4. Additional or Alternative Warning Lights 
- vertical LED light bars, as per NCHRP Paper #14, August 2001 
- horizontal LED light bar, modification to above 
- optically enhanced LED (LED X) lights 
GOAL:  Do Additional or Alternate Warning Lights improve visibility? 

 
These categories provide a mixture of items raised from new technology, other agencies 
review and other research work. 
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4.4 Lighting Configurations 
 
For the field trials it was decided that 10 new lighting configurations would be tested.   
 
As part of all of the lighting configurations, the lights required by the current standard 
were all changed to LED lamps.  This included the following changes: 

4.4.1 Stop, Tail & Turn Lights 
 

- Grote “SuperNova, U.S. 40 Series, 4”, Full Pattern,  
   Stop/Tail/Turn  LED Lamp” 

- red: #53312, amber (yellow): #53413 
- all were grommet mounted 

  - 6 red lights in total used: 2 – tail, 2- brake, 
   2 – elevated flashing 
  - 2 amber lights in total used: elevated flashing 

- Polycarbonate / Acrylic  
  - 12 volt – 0.48 amp each light 

   - http://www.grote.com/cgi-bin/product.cgi?product_number=53312 
 
It should be noted that the present AIT specifications calls for a 2.5 inch dia. red elevated 
light, above the box.  For the field trials, a 4 inch inch dia. red elevated LED light was 
used as described above. 

4.4.2 Beacons 
 
Ten (10) different lighting configurations were used during the field trials.  Six (6) 
different amber warning beacons were evaluated as follows: 
 

TRIAL #1:  Medium Profile, High Intensity Strobe Beacon (Single) 
 - Grote “Medium Profile, High Intensity Strobe” #77653 
  - 7.13” high x 6.5” (base); belt driven 
  - Aluminium / Polycarbonate base (alum.)  

and lens (amber) 
  - flash tube, 12 to 24 volts (w/ photocell) 

- 2.3 to 2.9 amp at 12 volts 
  - “Smart Strobe” flash – adjusts for day or night work 
  - 65 flashes per minute; adjustable double or quad flash & intensity 
  - http://www.grote.com/cgi-bin/product.cgi?product_number=77653 

 
TRIAL #2:  High Intensity Beacon (Dual Rotating) 

  - Grote “15” Hi-Intensity Mini-Bar” #77163 
  - dimensions as per drawing 
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  - ABS / Polycarbonate base (black)  
and lens (amber) 

  - 50 watt halogen bulbs,  
12 volt – 4.1 amp 

  - 300 flashes per minute 
  - dual rotating reflectors with fixed mirrors 
  - http://www.grote.com/cgi-bin/product.cgi?product_number=77163 
 

TRIAL #3:  360 Degree LED Beacon (Single) 
- PSE Amber “Quantum FlashTM” 

  - 5” high x 6.75” (base) 
 - 6 - Gen II LED, 12 – 24 volts – 0.5 amp 
 - amber LEDs with clear lens  

(w/ special optical enhancement) 
 - multiple flash patterns, aluminium base 
 - http://www.code3pse.com/productdtl.asp?grp=pse&familyid=13&id=231 

 
TRIAL #4:  Low Profile Bar Lamp (Dual Rotating) 

  - Grote “15” Low Profile Bar Lamp” #76813 
  - dimensions as per drawing 
  - Polycarbonate base (black)  

and lens (amber) 
  - 55 watt halogen bulbs,  

12 volt – 10.5 amp 
  - 480 flashes per minute,dual belt drive rotators 
  - http://www.grote.com/cgi-bin/product.cgi?product_number=76813 

 
TRIAL #5:  Low Profile Beacon (Single Rotating) 

  - Grote “Low Profile, Revolving Beacon” #76443 
  - 7.5” high x 6” (base) 
  - ABS / Polycarbonate base (black)  

and lens (amber) 
  - 55 watt bulb, 12 volt – 5.2 amp 
  - 160 flashes per minute 
  - belt drive rotator 
  - http://www.grote.com/cgi-bin/product.cgi?product_number=76443 

 
TRIAL # 10:  LED Low Profile Mini Light Bar 

- PSE Amber “LED XTM 2100 Mini Bar” 
  - 2.1” tall x 22.5” long x 12.25” wide 

 - 12 volts, 0.5 amps 
 - amber LEDs with clear lens 
 - multiple flash patterns 
 - http://www.code3pse.com/productdtl.asp?grp=pse&familyid=11&id=204 
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All beacons were amber in color and were anticipated to be at least better than or 
equivalent to the rotating beacon used in the existing AIT standard beacon. 
 

4.4.3 Additional Lights 
  
In addition to testing warning beacons, the field trials also tested a variety of other 
lighting setups. 
 

TRIAL #6:  High Intensity LED Lights – Multi-Purpose 
- PSE Amber “LED XTM  Exterior Lights” 

  - 5” L x 2” H x 1” W 
 - 12 volts, 0.5 amps 
 - amber LEDs wide optic 
 - available in directional, wide &  

vertical optics 
    - 7 flash patterns including steady burn 
    - 2 of the single head models were placed side-by-side for field trial 

 - http://www.code3pse.com/productdtl.asp?grp=pse&familyid=12&id=158#lit 
 

TRIAL #7:  Amber & Red “Wig-Wag” Type Lights 
- PSE Amber “LED 7” x 3”  Perimeter Lights” 

  - 7” L x 3” W mounted in  
2-head black housing 

 - 12 volts, low amps 
 - amber and red LEDs 

- directional optics 
    - 20 flash patterns including WIG-WAG pattern 
    - 2 sets of amber and red units were used and mounted at the elevated  

locations adjacent to the normal amber and red lights. 
 - http://www.code3pse.com/productdtl.asp?grp=pse&familyid=12&id=156 

 
TRIAL #8:  Dual Vertical Amber LED Light Bars – Steady Burn 

-  Grote “SuperNova, Oval, Stop/Tail/Turn  
LED Lamp” #53963 

  - 1 light = 7.5” high x 6” (base) 
  - 4 lights in total used per light bar, mounted vert. 
  - used with pigtail #66815 & grommet #92720 

- ABS / Acrylic  
- amber (yellow) lens 

  - 12 volt – 0.48 amp each light 
  - mounted vertically along the edges of the truck 

   - http://www.grote.com/cgi-bin/product.cgi?product_number=53963 
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TRIAL #9:  Horizontal Amber LED Light Bar – Steady Burn 

-  Grote “SuperNova, Oval, Stop/Tail/Turn  
LED Lamp” #53963 

  - 1 light = 7.5” high x 6” (base) 
  - 6 lights in total used, mounted side-by-side 
  - used with pigtail #66815 & grommet #92720 

- ABS / Acrylic  
- amber (yellow) lens 

  - 12 volt – 0.48 amp each light 
   - mounted horizontally along the top of the truck box 
   - http://www.grote.com/cgi-bin/product.cgi?product_number=53963 
 
 
 
 
 
 
 
 
 
 

 
For the field testing, it was necessary to test these additional lights with a consistent 
beacon.  The Low Profile Revolving Beacon (single rotating) was chosen for this. 
 
A drawing detailing each lighting configuration trial is shown in Appendix C.  Due to 
installation logistics, the actual field trial ordering was different than above (different 
mounting brackets and finding enough space on the rear of the snowplow truck). 
 
All lights were supplied by: 
 
  Grote Canada  
  8 Evergreen Close 
  St. Albert, AB, T8N 6E2 

Mr. Gordon Alloway, Ph: (780) 458-1828 
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Quest Fabrication  
923 – 46 Avenue SE 
Calgary, AB, T2G 2A5 
Mr. Bruce Buckley, Ph: (403) 287-2845 

 
Lighting installation was completed by: 
 

Fort Gary Industries Ltd. 
16230 – 118 Avenue 
Edmonton, Ph. (800) 663-9366 
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5. FIELD DEMONSTRATIONS 
 
All of the lights chosen for the field trials were mounted on a single snowplow truck, 
provided by Alberta Highway Services Ltd – Stony Plain.  To facilitate the testing of all 
of the lights in the same conditions, multiple lights had to be mounted on the snowplow 
truck at the same time. 
 
The LED Light Bars, Amber-Red 
Flashing Warning Lights (Wig-Wag) and 
Directional LED Lights were all mounted 
to the box of the truck and were present 
during the entire length of the trials, 
where they could be turned on and off 
from inside the cab of the snowplow 
truck while moving.  The picture to the 
right shows the fixed placement of the 
LED lights and beacon. 
 
All lights that pertained to the existing 
standard for snowplow lighting, which are still visible in this picture, were replaced with 
LED light clusters of equivalent size and shapes for the field trials. This included stop-

tail-turn lights and the amber-red warning lights. 
 
The centre beacon on the rear of the truck 
provided a different challenge for the trials.  The 
changing of the centre beacon for every 
different trial was not practical, and an 
alternative method of mounting the lights was 
required to facilitate the field trials.  Six of the 
seven centre lights were mounted on two 
removable cross-members, as shown in the 
picture on the left. 

 
The use of the cross-member allowed for three lights to be controlled from switches 
wired in the cab of the snowplow.  Controlling the lights from inside the truck enabled 
the test to be completed more rapidly, as the snowplow did not have to stop to change the 
lights between every trial combination.  The remaining single centre light, a low profile 
LED light bar, was too large horizontally to be mounted with other lights and was 
mounted separately on a single vertical pole. 
 
Obviously with this set up, some of the beacons were not exactly located at the center of 
the snowplow truck; however, this was deemed not to be a critical component of the 
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testing and would not adversely affect testing of the light visibility during the field trials.  
 
Mounting the lights on separate switches, which could be controlled from the cab of the 
truck, allowed the test group to view several lighting configurations in succession without 
stopping.  Because snowstorms change in intensity over both time and space, being able 
to switch the lighting configurations while the snowplow truck was in motion allowed 
different configurations to be viewed under relatively similar conditions.  Not requiring 
frequent stops to change the lighting arrangements also reduced the risk of creating an 
accident while the test vehicles were parked on the side of the highway. 
 
Prior to the field trials, it was decided that each lighting configuration would be viewed 
under light and heavy snowfall conditions during the day and at night.  This would allow 
each option to be viewed several times under variable conditions before any 
recommendations are made.  Therefore, four (4) separate field visits were planned as 
follows: 
 

- Strong snow fall at day; need snow cloud behind snow plow. 
- Strong snow fall at night; need snow cloud behind snow plow. 
- Light to no snow fall at day; need snow cloud behind snow plow. 
- Light to no snow fall at night; need snow cloud behind snow plow. 

 
In order to compare each new lighting package to the existing lighting standard, it was 
initially planned to have two (2) snowplow trucks proceed along the highway, side by 
side.  The first snowplow truck would be equipped as per the existing Alberta 
Infrastructure and Transportation snowplow lighting standard.  The second would contain 
the experimental field trial lighting, triggered one at a time.  After about 1 minute, each 
lighting package would be changed.  This of course could get complicated since the 
average running speed of a snowplow truck about 50 - 60 kilometres per hour.  On a 
divided highway, this would cause significant traffic delays, especially with higher 
volumes area, as is such around Edmonton. 
 
An Operations Plan was developed for the field visits which addressed safety, traffic 
accommodation and trial procedures.  This included three stages:  Stage 1 – Stand-By, 
Stage 2 – Set-Up and Stage 3 – Conduct Field Trial.  The Operations Plan is included in 
Appendix E, “Field Trial Information”.  The Operations Plan made provisions for two 
snowplow trucks running side by side, by providing two pilot vehicles running side by 
side with flashing arrow boards, one in each lane of the divided highway that would 
follow the snowplow trucks.  Two other vehicles would travel between the snowplow 
trucks and pilot vehicles: a video truck and evaluation vehicle.  The video truck would be 
responsible for acquiring video tape coverage of the field trials, for others to view in the 
future.  The evaluation vehicle would hold observers that could view the lighting changes 
and make comparisons first hand.  By having the pilot vehicles at the back of the 
operation, no traffic could get near the snowplow trucks, video truck and evaluation 
vehicle, thus providing a safe working area for the team.  The trade off would be that 
traffic would be slowed for a 25 – 30 kilometre section, during inclement winter weather. 
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The location of the field visits was mostly dictated by the location of the shop, where the 
snowplow trucks worked from.  Since the outfitted snowplow truck was required to be in 
operation during snow storms for regular plowing work, the field visits would have to be 
done near the shop.  Since Alberta Highway Services Ltd. made one of their snowplow 
trucks available from the Stony Plain shop for this project, the field testing had to occur 
near Stony Plain.  Since two snowplows trucks were to travel side by side and for safety 
reasons, a divided highway was chosen.  In this case, Highway 16 (Yellowhead) was the 
nearest.  For convenience of turning around, the section between the Highway 44 
interchange and east of the Highway 43 junction appeared adequate.  A north-south 
highway was considered (Highway 60, north of Devon) however the distance from Stony 
Plain was impractical due to maintenance scheduling. 
 
A critical component of the field visits was an accumulation of snow before plowing 
operations began.  Without some accumulation of the snow, the snow cloud created 
during plowing operations would not be very dense and as such, would not give an 
accurate portrayal of the effectiveness of the lighting trials.     
 
During the demonstrations, a video 
camera was setup in the lead chase 
vehicle to capture the footage of the 
different lighting configurations.  The 
vehicle used was a 1999 Dodge Ram 
1500 4x4 pick-up truck, provided by 
Alliant Engineering.  The truck allowed 
for the video camera to be secured to the 
centre console of the truck and aimed 
directly out the front windshield with no 
obstructions.  Ciné Audio Visual of 
Edmonton provided the video coverage. 
 
All of the trials per field visit were video taped and a DVD, showing each lighting 
configuration during all of the trials has been provided.  Additional photos were taken of 
the snowplow vehicles before and after the trials were completed and these can be seen in 
Appendix A. 
 
Two different types of laser range finders were obtained (AI&T’s and rented) to 
determine the distances to the snowplow trucks at the point of visibility from the video 
truck for each lighting package.  These values could essentially provide numeric data 
relating to the effectiveness of each lighting package (distance and drive perception 
relationship).  During the first field visit on March 20, 2005, afternoon, several attempts 
to measure these distances were made.  Due to blowing snow and both vehicles moving, 
the range finders proved to be unreliable.  Attempts on making any further measurements 
ceased half ways through this visit.  The human judgement of when the lights were 
visible and the level of visibility also proved to be too great of variable.  Therefore, a 
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purely subjective evaluation would have to be made when comparing each of the lighting 
packages during the field trials. 
 
The supply of lights and installation was completed by mid February, thus putting the 
field trials on stand-by, waiting for snowfall. 
 
After some wait for a substantial snowfall event, March 20th, 2005, presented the first 
opportunity to conduct field trials.  A summary of each of the field visits, detailing the 
conditions and which lighting configurations preformed best, is indicated in the following 
sections.  
 

5.1 Visit No. 1 - March 20, 2005, Day 
 
A snowstorm beginning on the early morning of March 20, 2005, provided the adequate 
accumulation of snow requiring highway snowplowing.  This presented the opportunity 
to perform the first of the field trials.  Field demonstrations commenced at 3:00 pm and 
concluded at 6:00 pm, on Highway 16 in both the west and east bound lanes. 

 
There was a strong wind blowing out of 
the west ranging between 25 and 40 
kilometres per hour.  By the time the 
trials started, the snow fall had 
decreased and was very light, but the 
accumulation of snow on the shoulders 
of Hwy. 16 was still significant enough 
to warrant the demonstration. 
 
The initial trials were completed on 
Hwy. 16 between Hwy. 44 and Rge. 
Rd. 13.  Since two pilot vehicles were 
not available at the time and safety 

concerns, the two snowplow trucks travelled in staggered configuration, with the lead 
truck plowing the travel lane and the other plowing the shoulder.  See Photo of video 
above (WBL’s).  The initial pass, using two snowplow trucks, started immediately west 
of Hwy. 779 in the westbound lanes.  Due to safety concerns, the two snowplow trucks 
were to be staggered, placing the snowplow truck with the demonstration lights ahead of 
the truck with standard lighting.   
 
After approximately three (3) kilometres of attempting to follow the truck with standard 
lighting, it was decided that the staggering did not provide an effective comparison.  
Also, the test vehicles had to be very close to the standard lit snowplow truck to see the 
demonstration lights that were approximately 80 - 100 metres ahead of the standard 
snowplow truck.  At this point, the standard snowplow truck left to complete other 
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snowplow work and the remaining demonstrations were completed with the single test 
snowplow truck.   
 
The field trials were continued, travelling in the east and west bound lanes.  See Photo 
from video below. 
 

Quantitative data was recorded using 
the rented laser range finder for 
different combinations of lights.  The 
downfall of the data retrieved using the 
laser range finder was inconsistency.   
 
The distances measured following the 
sight of the plow depended too greatly 
on the density of the snow cloud created 
by the plowing operation.  The range 
finder would not record a distance the 
same instant as the rear of the truck was 
sighted.  The range finder required the 

snow cloud to decrease in density before a measurement could be achieved.   
 
The dissipation of the snow cloud was dependant on the initial density of the cloud, the 
wind speed and direction of travel (i.e. into or with the wind).  There were lights that 
were clearly not as effective as the comparison lights; however, the data retrieved using 
the laser range finder showed improved sight distances.  After the completion of the first 
demonstration and an evaluation of the data, the use of the laser range finder was 
discontinued due to data variability.  In summary, the only useful data obtained from this 
was that complete white-out could still occur at distances of 30 - 50 metres behind the 
snowplow truck.   
 
After the March 20, 2005, afternoon, demonstration was complete, there were three 
distinct preferred centre beacons.  The two double rotating beacons and the LED 2100 
mini bar appeared to stand-out.  The LED 2100 mini bar was the most visible of all. 
 
As for the lights mounted directly to the truck, the horizontal and vertical LED lights bars 
proved to be disappointing and could barely be visible.  The directional LED-X lights 
also offered no significant improvement during the daytime trials.  It should be noted that 
the LED-X lights and LED Quantum Strobe lights were not set properly on this day 
(afternoon and evening).  Both had optional flash patterns which improved visibility.  
These adjustments were made on March 22, 2005. 
 
The amber-red LED flashing warning lights did make a substantial improvement over the 
existing red and amber edge lights during the daytime testing.  Both old amber-red and 
new LED amber-red were used during portions of the field trials.  The old amber-red 
lights could barely be seen next to the LED amber-red lights. 
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Below are photos of the standard lighting (left) and new field trial lighting (right)(with 
LED 2100 mini light bar).  Additional evaluation comments are shown in Appendix E. 
 
      EXISTING STANDARD       FIELD TRIAL LIGHTING 
 

 

5.2 Visit No. 2 - March 21, 2005, Night 
 
The snow continued through the day and therefore allowed for more snowplowing at 
night, during the early morning hours of March 
21, 2005 (12:00 to 1:30 a.m.).  Since the 
Highway 16 location did not contain enough 
snow on the road surface, Highway 628 (two-
lane highway), just south of Stony Plain was 
chosen for the field demonstrations. 
 
Through most of the trials, little to no snow 
cloud could be seen behind the test snowplow 
truck.  This visit proved to be more of the 
“Light to no snow fall at night” variable for 
testing of the new lights. 
 
All lighting options were tested in relatively the same sequence they were during the 
afternoon of March 20th.  Additionally, several combinations were tried (vertical light 
bars, horizontal light bar, amber red LED flashing warning lights, LED mini bar, etc.). 
 
The lights that performed well included all except the LED strobe beacon.  On a clear 
night such as this one, almost anything was fairly visible.  Of notice was that an excessive 
amount of glare was experienced from LED-X lights, LED mini bar and several of the 
combinations.  This was especially true when all the test lights were turned on. 
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The trials proceeded much faster and were over after 1.5 hours. 
 

5.3 Visit No. 3 - March 22, 2005, Night 
 
More snowfall occurred during March 21 & 22, 2005.  Field demonstrations continued on 
Highway 16 during the early morning hours of March 22, 2005 (2:40 to 4:00 a.m.).  More 
snow cloud was encountered than on the previous night, but was limited. 
 
All lighting options were tested in the same sequence they were done in the previous trial 
visits.  Again, several combinations were evaluated including variances with the beacons. 
 

Much of the viewing occurred a fair 
distance away as compared to the other 
two visits (150 – 200 metres).  This 
allowed for evaluation from a different 
perspective.  The snow cloud was 
erratic at best; some white-outs did 
occur giving indication of which lights 
are more visible.  Over lighting a 
vehicle was confirmed as per the other 
night and was validated by the slowing 
of passing vehicles.  This was seen as a 
reluctance to pass on the divided 
highway. 

 
The LED strobe and LED-X were much better on this night, as they were properly set 
with the most visible patterns.  The double amber beacons and LED mini bar appeared to 
be too strong when used with the LED amber red flashing lights (wig-wag).  The single 
rotating amber beacon was the best matched with the LED amber red flashing lights 
(wig-wag).  The vertical and horizontal LED light bars did stand out, but were no match 
to elevated lights when in decent snow cloud.  The LED-X lights could be useful if they 
were mounted higher.  They still seem to piece through the majority of snow clouds. 
 
The LED amber red flashing lights (wig-wag) appeared to mimic an emergency vehicle 
at night.  The flashing sequence was similar to the strobes used on ambulances especially.  
When combined with a rotating flashing beacon, the “emergency vehicle’ effect was 
lessened.  Other LED lights or LED type beacons appeared to “drown-out” the LED 
amber red flashing lights (wig-wag) and was too bright in clear conditions.  Even in the 
snow cloud, the message to drivers appeared convoluted. 
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5.4 Visit No. 4 - March 22, 2005, Day 
 
Snowfall continued on March 22, 2005.  The last visit for completing field trials 
conveniently occurred later in the day of March 22, 2005. 
 
Field demonstrations continued on Highway 16 during the afternoon of March 22, 2005 
(12:30 to 1:30 p.m.).  Wet snow was 
encountered and site conditions were 
different from other nights of 
demonstrations. 
 
All lighting options were tested in the 
same sequence they were done in the 
previous trials.  Good examples of 
snow cloud blockages were obtained 
during this visit. 
 
Several of the lighting package 
performances were confirmed during 
this last visit.   
 
The LED light bars (vertical and horizontal) did not perform well again during daylight.  
They could barely be seen, especially with any snow cloud.   
 
The LED-X flashing lights were better than last daytime visit, however not to the 
performance level desired.  The height of the LED-X played a critical factor in this.   
 
The dual rotating amber beacons and the single rotating amber beacon provided sufficient 
visibility during the day. 
 
The LED amber red flashing lights (wig-wag) and LED mini bar were the most visible 
lights.  The two in combinations provided the fastest recovery in visibility going through 
snow clouds. 
 
Combination lighting did not make a noticeable difference, as only the higher mounted 
lights could be seen during partial white-outs. 
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6. RECOMMENDATIONS 
 
Based on the information gathered during conversations with suppliers and contractors, 
the literature review, the highway jurisdictional survey, and the field trials, the following 
changes to the existing snowplow lighting standards are recommended. 
 

6.1 Recommendations & Discussion 
 
Existing Snowplow Lighting 
 
For the field trials, all of the existing lamps were replaced with LED lamps of equivalent 
size and colour.  Although this variation to the existing standard was only compared 
briefly during the first field trial, the LED lamps were deemed to be a great deal brighter, 
and therefore, more visible. 
 
Based on that comparison, Alliant recommends replacing the existing Stop-Tail-Turn and 
Backup lights with LED lamps.  In addition the Rear Identification Marker, which are 
required by the Transport Canada regulation, should also be changed to LED lights. 
 
The potential draw back of replacing the existing lights with LED lights is problems 
keeping the lights clean during snowplow operations.  LED lights generate far less heat 
than traditional lights, which may allow snow to accumulate on the lights more rapidly.  
This situation needs to be avoided, as any snow accumulation will reduce the 
effectiveness of the lighting.  To prevent any snow accumulation, the snowplow truck 
may need to stop and clean the lights more frequently.  Use of wind deflectors in these 
areas should be encouraged as well. 
 
RECOMMENDATION:  It is recommended that all standard vehicle lights be 
replaced with LED lights.  These include the existing Stop-Tail-Turn & Backup 
lights and the Rear Identification Marker lights. 
 
Elevated Brake and Backup Lights 
 
A critical component to the rear warning lights is the ability of the lighting to warn 
drivers of changes to the speed and movement of the snowplow truck.  This is especially 
critical when the snowplow truck is slowing down to turn or pulling off the roadway. 
 
The existing Stop-Tail-Turn and Backup lights are located on the bumpers of the 
snowplow truck.  This location is relatively low to the ground and is prone to being 
obstructed by snow cloud or covered with snow accumulation. 
 
The help ensure that adequate warning is provided to drivers about the movements of the 
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snowplow truck, it is recommended that  
additional Stop-Tail-Turn and Backup lights 
are installed, at a higher location on the truck.  
This elevation should be the highest possible 
on the box, without conflicting with the 
warning lights that confusing drivers.  These 
lights should be separated from all other 
lights and be distinctive. 
 
These new lights shall be 4” round LED 
lamps, the same as the lamps on the bumper, 
and would be located approximately 2.3 m 
from the roadway surface.  Two (2) Stop-
Tail-Turn lights will be located vertically 
along the outside edges of the snowplow.  
The Backup light will be located at the same height as the top Stop-Tail-Turn light 
approximately 0.75 m from the outside edge of the snowplow. 
 
RECOMMENDATION:  It is recommended that a second set of LED Stop-Tail-
Turn and Backup lights be installed near the top of the snowplow truck box. 
 
Rotating Centre Beacon 
 
During the field trials a total of six (6) warning beacons were tested.  This included a 
strobe light, single and dual rotating beacons, a single LED beacon and a low profile 
LED light bar.  Only two of these are recommended (dual rotating beacons). 
 
The strobe light was visible under all of the test conditions.  A photocell, built within the 
beacon, would alter the intensity to the amount of daylight available.  However, due to 
the short duration of the light burst, distance perception may become difficult.  This 
observation was also made in the research paper titled, “Rear Lighting Configuration for 
Winter Maintenance Vehicles”, which was discussed in Section 3.2.1.  Because of the 
distance perception problems associated with these lights, Alliant does not recommend 
using strobe lights on the snowplow vehicles.  Generally, the strobe beacon appeared dull 
and not very bright. 
 
The spatial orientation problems that were found during the testing of the strobe lights 
were not found during the testing of the other warning beacons.  The visibility through 
the snow cloud of rotating beacons and the light bar was comparable or better than the 
strobe lights. 
 
Based on the field trials it appeared that both the light bar and the rotating beacons will 
be effective in alerting drivers to the presence of a snowplow vehicle on the highway in 
front of them.  However, the light bar did appear to be too bright in some cases (clear 
night) and almost overwhelming to the point of causing a significant amount of glare.  
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Also, the cost of the light bar does not make it a viable option for installation on the 
province’s snowplow vehicles. 
 
Both the single and dual beam rotating beacons preformed well during the field trials.  It 
was noted though, that the dual beam was brighter and easier to spatially judge as a result 
of the second beam.  When considering the entire rear lighting package, a very high 
intensity or bright beacon may not be necessary.  The elevated amber-red LED flashing 
warning lights should be the most noticeable and the amber beacon shouldn’t over-power 
them.  The center flashing beacon will also signify that the snowplow truck is also a 
maintenance vehicle, unlike an ambulance or fire truck. 
 
The critical factor for the beacon appears to be in the daylight.  Most rear-end collisions 
with snowplow trucks occur during the day.  For this reason, the dual rotating amber 
beacon is recommended for daytime operations.  Brighter LED mini bars are also very 
effective for the day and could be considered (day only).  For night work, the dual 
rotating amber beacon can appear too bright at times.  Stronger lights like the LED mini 
bar can be too bright at night.  A single rotating amber beacon is better suited for night, to 
reduce glare.  Since the objective is reduce collisions, the dual rotating amber beacon was 
chosen to be the best fit for both night and day. 
 
RECOMMENDATION:  It is recommended that a dual rotating amber beacon be 
used on all snowplow vehicles.  It should be mounted slightly below the elevated 
amber-red LED flashing warning lights, at the rear center of the truck box.  The 
rotating beams shall be set so the flashing alternates between beams.  Strobes 
beacons should not be used.  LED beacons could be considered if they provide 360 
degree coverage, mimic a rotating flashing pattern and can be adjusted to be less 
intensive at night. 
 
The front flashing beacon, even though outside the scope of this report, should also be 
changed to the same dual rotating amber beacon as per the rear of the truck.  This 
consistency will also help alert drivers approaching the vehicle in the opposing direction 
of the snowplow truck. 
 
Amber-Red LED Flashing Warning Lights 
 
In the present rear lighting configuration, a single amber and red lamp is required above 
the left and right corner of the truck box.  During the trials, two (2) options were 
examined for these lights, replacement with LED lamps of the same size or replacement 
with LED 75mm x 175mm flashing lights (Wig-Wag). 
 
Both options were an improvement over the existing standard, however the LED 75mm x 
175mm flashing lights (Wig-Wag) were easily deemed to be the better of the two.  These 
lights were often the first lights to be seen before, through and after a snow cloud. 
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The existing bracket used for the elevated warning lights allows for three (3) possible 
setups of the LED Wig-Wag lights.  These options can be seen on Drawing A4-2005-08-
A.  These lights can be installed in the traditional vertical alignment, which was used 
during the trials, or alternatively the lights could be mounted horizontally on the existing 
bracket.  The lights could also be mounted separately in a similar configuration to the 
existing standard. 
 
The flashing pattern and timing of these lights is another issue.  The rapid flashing and 
pattern used during the field trials appeared to mimic an emergency vehicle (each light 
half lit, flashing rapidly, moving up and down).  The pattern used by Saskatchewan 
Highways and Transportation is referred to as a 7-10 pattern (wig-wag pattern).  In this 
pattern, each light flashes individually three (3) times after which all of the lights flash in 
unison three (3) times to complete the cycle.  In order to keep the snowplow vehicles 
distinguished from emergency vehicles, it is recommended that a similar pattern to 
existing sequence be used (the red light staying on continuously and the amber flashing).  
The amber should not flash too rapidly, as this may look like an emergency vehicle.  
Additional research may be required to properly determine the appropriate configuration 
and flashing pattern that should be used. 
 
RECOMMENDATION:  It is recommended that amber red LED 75mm x 175mm 
flashing lights be mounted on the elevated brackets on all snowplow vehicles as per 
Drawing A4-2005-08-A.  The amber light should be focused as per Drawing A4-2005-
08-B. 
 
Reflective Tape 
 
As a result of conversations with contractors and the jurisdictional survey, Alliant is 
recommending that a strip of reflective tape be installed across the width of the truck at 
the approximate midpoint of the truck box.  This location will allow the headlights from 
approaching vehicles to illuminate the reflective tape, maximizing its effectiveness. 
 
There is a possible problem with this tape becoming obstructed by snow buildup during 
plowing operation.  However if this area is cleared of snow buildup when the lights are 
checked for snow accumulation, any snow buildup on the reflective tape should be 
minimized.  By motor transportation regulations, two strips of reflective tape are required 
on the rear of snow plow vehicles.  This strip can serve as one of these as well. 
 
RECOMMENDATION:  It is recommended that two specialized reflective sheeting 
strips be used on the rear of all snowplow vehicles. 
 
Rear Wind Deflector 
 
The existing standard for snowplow operations in Alberta does not include a wind 
deflector to help keep the rear lighting of the snowplow clear.  However, wind deflectors 
are being used by most maintenance contractors in the province as an addition to the rear 
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lighting requirements.   
 
Saskatchewan and New Brunswick both use a wind deflector on their snowplows.  The 
jurisdictional survey indicated that both jurisdictions have had good results with the wind 
deflector keeping the rear of the plow clean.  However, Saskatchewan has had problems 
with the wind deflectors becoming clogged with snow, and therefore, reducing the 
effectiveness of the wind deflector. 
 
Traditional snowplow lights generate a great deal of heat, which helps keep the lights free 
of snow buildup and visible to following motorists.  Because LED light generate much 
less heat, keeping the lights free from snow accumulation will be more difficult than it 
had been in the past.    
 
Although this study focused on the rear lighting of the snowplow and a wind deflector 
was not specifically tested during the field trials, the trial vehicle was equipped with a 
wind deflector.  Throughout the trials this deflector did appear to have an effect on 
keeping the rear lighting clear of snow buildup, therefore, increasing the visibility of the 
rear lighting. 
 
RECOMMENDATION:  It is recommended that a wind deflector be installed on 
the rear of all snowplow vehicles above the hopper. 
 

6.2 Power & Cost Implications 
 
It is necessary that when recommendations are made to the rear lighting of the snowplow 
trucks, it remain practical.  Power usage and cost are two measures of being practical.  
The following table summarizes these items. 
 

 
DESCRIPTION 

NUMBER 
OF 

LIGHTS 
REQ’D 

POWER 
PER 

LIGHT 
(AMPS) 

TOTAL 
POWER 

REQUIRED 
(AMPS) 

COST 
PER 

LIGHT 
 ($) 

TOTAL COST 
 

($) 

LED Brake, Tail, 
Turn & Backup 

 
6 

 
0.5/0.7 

 
  3.8 

 
$  50.00 

 
$ 300.00 

LED Back-Up Lamps 2 0.125     0.25 $  60.00 $ 180.00 
LED Rear ID Lamps 3 0.5   1.5 $  10.00 $   30.00 
LED Elevated Brake, 
Tail, Turn 

 
4 

 
0.7 

 
  2.8 

 
$  50.00 

 
$ 200.00 

 
Dual Rotating Amber 
Beacon 

 
1 

 
10.5  

(based on 480 
fpm; less for 

slower speeds) 

 
10.5 

 
$ 140.00 

 
$ 140.00 

LED Red-Amber      
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Warning Lights w/ 
metal housing 

4 0.75   3.0 $  170.00 $ 680.00 

Miscellaneous Wiring 
& Harnessing 

 
 

 
 

 
   

 
 

 
$ 500.00 

Wind Deflector  
 

 
 

 
   

 
 

 
$ 1 000.00 

 
TOTAL 

 
20 

 
 

 
  21.85 * 

 
 

 
$3 030.00** 

 
* Note:  The total power required for the old rear lighting standard is Brake, Tail & Turn = 6 x 2.1 = 12.6, 
Rear ID Lamps = 1.0, Single Rotating Amber Beacon = 5.5, 2.5” red warning light 2 x 1.0 = 2, 4” amber 
warning light 2 x 2.0 = 4.  TOTAL = 25.1 amps for 14 lights. 
 
** Note:  These costs are estimated based on average unit prices at the time of this report.  They do not 
include additional materials such as grommets, wiring harnesses, etc.  No allowance has been made for 
installation, but could be approximately $1,500 to $2,000 per truck.  These prices do not take into account 
for bulk orders or dealer discounts.  Total estimated cost = $ 5,000 per snowplow truck (rear lighting 
only). 
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7. NEW STANDARD SPECIFICATION 
 
The recommendations made in the previous section represent a recognizable change from 
the existing Alberta Infrastructure & Transportation lighting standards.  The main 
objective of this project is to revise the existing specification for rear lighting of 
snowplow trucks, so that it may be applied province wide for all Contract Maintenance 
Areas.  This in turn will provide improved operational safety and consistency amongst 
maintenance contractors. 
 
Following is a new specification section that can be used to modify or be inserted into the 
existing specification for snowplow operations (Section 52.1 of the Highway 
Maintenance Specifications).  In addition to the new specification section, two new 
drawings have also been included on Page iii and iv, which would replace the old lighting 
diagrams. 
 
“52.1.3.9 Standard Lighting and Additional Warning Devices 
 
Standard lighting for all types of snow removal trucks shall be in accordance with the 
following sections of this specification.  Variances to this specification will only be 
allowed upon written acceptance by the Department.  This applies to new lighting 
technology, changes in light types, light locations and lighting configurations. 
 

52.1.3.9.1 Rear Lighting 
 
Rear lighting shall be in accordance with Drawing A4-2005-08-A and Drawing A4-2005-
08-B and shall comprise of: 
 

- LED stop, tail and turn lights,  
- LED rear identification lights,  
- Raised LED stop, tail, turn and backup lights box mounted, 
- Dual Rotating Amber Lamp Beacon  
- LED amber-red flashing warning lights above-box mounted. 

 
All lighting shall meet or exceed all applicable and current SAE standards. 
 

52.1.3.9.1.1 LED Stop, Tail and Turn Lights 
 
Two (2) red “Stop-Turn-Tail” lights (round) and one (1) clear “Backup” light (round) 
shall be installed on the bumper of the snowplow truck, on both the left and right sides.  
These shall be LED lights that are mounted horizontally across the rear bumper of the 
snowplow truck. 
 

52.1.3.9.1.2 LED Rear Identification Lights 
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As per motor transportation regulations, rear vehicle lighting shall be centered on the 
back of the box of the snowplow truck, slightly below the box wind deflector.  These shall 
be red LED lights, sized no larger than the “Stop-Turn-Tail” lights, spaced between 
150mm – 300mm apart. 
 

52.1.3.9.1.3 Raised LED Stop, Tail and Turn Lights Box Mounted 
 
Two (2) red LED “Stop-Turn-Tail” lights (round or oval) shall be mounted on both 
upper corners of the snowplow truck box.  These lights shall have a minimum diameter of 
100mm and shall be mounted in a vertical configuration, with the “Stop” light mounted 
above the “Tail/Turn” light.  The lights shall be mounted at the highest location possible 
on the rear of the box, without being obstructed by the wind deflector or other vehicle 
appurtenances.  These red LED lamps will operate as Stop-Turn-Tail lights in 
conjunction with the Stop-Turn-Tail lights on the bumper on the snowplow vehicle.   
 
A set of clear LED “Backup” lights (2 – round or oval) shall be mounted on the rear of 
the snowplow truck box, slightly inside (towards the center) of the “Stop-Turn-Tail” 
lights.  These lights shall have a minimum diameter of 100mm and shall be mounted at 
the highest location possible on the rear of the box, without being obstructed by the wind 
deflector or other vehicle appurtenances.  These clear LED lamps will operate as 
“Backup” lights in conjunction with the “Back-up” lights on the bumper on the 
snowplow vehicle. 
 

52.1.3.9.1.4 Dual Rotating Amber Lamp Beacon 
 
A dual rotating amber lamp beacon with minimum dimensions of 115mm (4.5”) H x 
380mm (15”) L x 160mm (6.3”) W shall be used, that meets or exceeds SAE J845 Class 
1, “360Ε Warning Devices for Authorized Emergency, Maintenance and Service 
Vehicles”.  The warning beacon shall be mounted in the centre of the vehicle, at the top 
of the snowplow box, a minimum of 0.75 metres from the top of the box.  The beacon 
shall provide between 250 to 500 flashes per minute, with minimum 50 Watt halogen 
bulbs.  The bulbs shall be setup so that both bulbs do no flash in the same direction at the 
same time.  Strobe beacons shall not be used. 
 

52.1.3.9.1.5 LED Amber-Red Flashing Warning Lights 
 
Two (2) red rectangular LED lights, measuring approximately 75mm wide x 175mm 
high, shall be mounted vertically on raised extension brackets that are mounted along the 
outside rear edges of the snowplow box. The lights shall be mounted so that the bottom of 
the LED lamp is 3.18 metres above the ground.   
 
Two (2) amber rectangular LED lamps, measuring 75mm wide x 175mm high, shall be 
mounted horizontally, approximately 0.50 metres from the outside edges of the snowplow, 
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such that the top edge of the light is at the same height as the vertically mounted red LED 
light.   
 
The amber LED light shall flash on and off at a flash rate of 3 – 5 flashes per second.  
The red LED light shall remain on at all times in a “steady-burn” mode.  The amber 
lights shall be focused in accordance with Drawing A4-2005-08-B. 
 

52.1.3.9.2 Light Operations – Monitoring and Maintenance 
 
To prevent snow accumulation, all LED lights, except for the LED amber-red flashing 
warning lights, shall be mounted in locations with wind deflectors above them.    
 
Before plowing operations begin, the rear lighting shall be examined to ensure all lights 
are operational.  If any lights are not operational, they shall be repaired prior to the 
commencement of any plowing operations.  In addition, if any diodes are burnt-out, or 
have a reduced luminance, they will be replaced prior to any plowing operations 
 
All rear lighting shall be periodically checked to ensure that the lighting is operational 
and not blocked by snow, mud, etc., in accordance with the Contractor’s safety program. 
 

52.1.3.9.3 Reflective Tape 
 
Two strips of specialized reflective tape shall be located horizontally across the width of 
the truck, one at the midpoint of the truck, approximately 2 metres from the ground. The 
second strip can be located as per required by motor transport regulations.  The strip of 
reflective tape shall be reflective (for day and night use), at least 50mm wide and contain 
alternating blocks of red and white colors.  
 

52.1.3.9.4 Rear Wind Deflector 
 
A rear wind deflector shall be installed above the box of the snowplow in such a manner 
as to force the flow of air down the rear of the snowplow vehicle.  The wind deflector 
shall extend across the full width of the truck box and be located so that bottom of the 
wind deflector is located no more than 300 mm from the top of the Raised LED Stop, Tail 
and Turn Lights. 
 

52.1.3.9.5 Front Lighting 
 
A dual rotating amber lamp beacon, that matches the rear dual rotating amber lamp 
beacon, shall be mounted on the front of the snowplow truck.  The beacon shall be 
unobstructed and clearly visibly. 
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8. CONCLUSION 
 
Alberta Infrastructure and Transportation’s goal for this project was to complete a review 
of the rear lighting standards for snowplow vehicles within the province of Alberta.  
Alliant Engineering commenced this assignment in September 2004 and has now been 
completed in August 2005.  This report provides all the process details of this project 
along with recommendations. 
 
The project objectives have been completed within the given scope of the work.  The 
recommendations provide a new rear lighting specification that can be utilized 
immediately for all snowplow vehicles used on Alberta Infrastructure and Transportation 
highways. 
 
Limitations of this report include: 
 

 side and front lighting review 
 patterns for amber-red LED flashing lights 
 pointing review for LED flashing lights 
 wing and plow blade lighting review 
 improved lighting for operators 
 reflective tape review 
 wind delfector review 
 new LED technology after July 2005 

 
Individuals and parties that helped make this project successful include the following: 
 

Gordon Alloway, Grote Canada  
Bruce Buckley , Quest Fabrication 
Barry Shane, Public Safety Equipment  
Fort Gary Industries Ltd., Edmonton 
Alberta Highway Services Ltd. 
Ciné Audio Visual 
Terry Becker, Alberta Infrastructure & Transportation 
Neal Reynolds, Alberta Infrastructure & Transportation 
Peter Ing, Alberta Infrastructure & Transportation 
Steve Otto, Alberta Infrastructure & Transportation 
Randy Shaul, Alberta Infrastructure & Transportation 
Nick Bucyk, Alberta Infrastructure & Transportation 
Ron Stoski, Alberta Infrastructure & Transportation 
Paula Campbell, Alberta Infrastructure & Transportation 
Alfred Tauscher, Alberta Infrastructure & Transportation 
 

A big thank you to everyone for their contributions. 
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9. CLOSURE 
 
We trust the information provided meets your present requirements.  Should any 
questions arise, please contact our office at your convenience. 
 
 
 
 
 
 
 
 

Ryan Batty, E.I.T. 
Project Engineer 

Warren McKay, E.I.T. 
Project Engineer 

Darcy Paulichuk, P. Eng. 
Senior Project Engineer 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Engineering Stamp 
Darcy O. Paulichuk, P. Eng. 

Permit 
Alliant Engineering & Consulting Ltd. 



 
 

 
 
 

# 200, 18311 – 105 Ave., Edmonton, AB, T5S 2K9 
Phone: (780) 488-8292, Fax: (780) 444-9054 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 
 
 

PHOTOS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

 
 

   
# 200, 18311 – 105 Ave., Edmonton, AB, T5S 2K9 

Phone: (780) 488-8292, Fax: (780) 444-9054 

 
 

Photo #1 - A view of the existing front and rear standard lighting of typical snowplow trucks.  Note that 
the truck on the right does not comply exactly with the Alberta Infrastructure and Transportation Highway 
Maintenance Specification, as the top 2.5” red warning light should be mounted sideways on the outer 
edge. 

 

 
 

Photo #2 – Another photo of the rear lighting on a snowplow truck.  Again, the red warning lights are 
mounted on the inside of the mounting bracket inside of on the outside as per specification.  The height of 
the amber and red warning lights also appear to be lower for this truck. 
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Photo #3 - Viewing another snowplow truck that meets the existing Alberta Infrastructure & 
Transportation Specification.  In this case a checker board pattern, warning sign and reflective tape (wind 
deflector, above tail lights & upper brackets) have been added. 

 

 
 

Photo #4 - Viewing the same snowplow as seen in Photo #3.  From this angle the required reflective tape 
can be seen along the side of the snowplow as well. 
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Photo #5 - Viewing along the right side of a snowplow truck.  Marker lights are used on the side of the 
truck.  An orange warning flag and amber light are used here on the end of the wing. 

 

 
 

Photo #6 - A side view of a snowplow.  In this photo the wind deflector, used to keep the rear of the truck 
clear of snow buildup, can be seen.  Also, de-icing tanks are being used and are located on the sides of the 
truck.  A front flashing amber beacon and additional headlights are also used. 



 
 

 

 
 

   
# 200, 18311 – 105 Ave., Edmonton, AB, T5S 2K9 

Phone: (780) 488-8292, Fax: (780) 444-9054 

 
 

Photo #7 - Viewing the front of a snowplow.  The rotating beacon required on the front of the plow can be 
seen in this photo.  This plow has been outfitted with metal strips with reflective tape for marking the 
corner of the plow, in lieu of orange flags.  Additional elevated headlights are also included to aid the 
driver. 

 

 
 

Photo # 8 - This close-up of the rear of the snowplow truck shows the setup of the wind deflectors above 
the box and over the tail lights.  The Rear Identification Lamps can also be seen below the wind deflector.  
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Photo #9 - Viewing an alternate lighting setup used by Parkland County.  In this configuration orange 
warning flags have been installed to compliment the elevated amber and red warning lights.  A dual amber 
rotating beacon is being used above the box. 

 

 
 

Photo #10 - The same snowplow as seen in the above photo, with a front view of the plow.  An additional 
orange warning flags are on the tips of the plow.  No major additions to the lighting package is evident. 
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Photo #11 - A photo of a snowplow truck during plowing operations on January 6, 2005, east of 
Vegreville on Hwy. 16.  In this photo the elevated flashing amber lights are the most visible of the rear 
warning lights. 

 

 
 

Photo #12 - Following the same plow as above, now closer to the snowplow itself.  From this distance the 
tail lights are much more visible than previously.  The elevated lights are still visible because they are 
above the snow cloud. 
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Photo #13 - Viewing the previous snowplow, slightly closer.   Visibility of the lights is sufficient to warn 
motorists at this distance. 

 

 
 

Photo #14 – Rear lighting of a snowplow truck at night.  This is a photo of the standard snowplow lighting 
at a distance.  This photo was taken under night conditions. 
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Photo #15 – Closer view of the snowplow truck seen in photo #14.  The individual lights are beginning to 
become distinguishable. 

 

 
 

Photo #16 – Approximately 50 to 75 metres from the rear of the snowplow truck.  From this distance each 
light can be clearly seen.  The lighting configuration is slightly different from the specifications where 
there are two front mounted amber beacons. The elevated amber lights appear to be the brightest. 
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Photo #17 - This photo is of a new truck box which has been outfitted with snowplow lighting at Fort 
Garry Industries Ltd. 

 

 
 

Photo #18 – This lighting setup has moved the location of the red marker lamp inside the mounting bracket 
and placed inside a square metal box, as seen previously in Photo #2. 
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Photo #19 - The warning beacon is a dual amber Whelen beacon.  This appears to be a Responder Series, 
R2HD, with 92,000 beam candle power from 50 Watt bulbs. 

 

 
 

Photo #20 - This photo shows the test snowplow truck.  This truck has been outfitted to accommodate all 
of the lighting trials (not all shown).  A steel square hollow beam was used to mount a variety of beacons. 
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Photo #21 - This photo was taken during a break in the field trials.  Snow buildup can be seen on the 
bumpers, partially obstructing the Stop-Tail-Turn and Backup lights. 

 

 
 

Photo #22 - This photo has been taken to show the trial snowplow outfitted with the PSE Amber 2100 low 
profile light bar for use as the centre beacon. 
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Photo #23 - A side view of the field trial snowplow truck.  Snow buildup can be seen on the wind deflector 
over the Stop-Tail-Turn and backup lights and the side of the truck box.  The wind deflectors are not 
properly working over the tail lights as de-icing tanks are mounted along the box. 

 

 
 

Photo #24 – Viewing from the front corner of the trial snowplow.  The vertical reflective strips, which 
have been mounted on each corner of the snowplow blade, can be seen in this photo. 
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Photo #25 - Another picture from the front of the snowplow.  The reflective striping on both corners of the 
plow can be seen here.  A rubber skirt has also been added to the plow blade to help reduce the snow that 
comes over the truck.  A single amber beacon is used on the front of the truck, mounted on the cab. 

 

 
 

Photo #26 - This photo show the cross member used to install the warning beacons.  Three (3) beacons 
were mounted to two (2) cross beams to allow different options to be viewed in quick succession in the 
field. 
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Photo #27 - During the field trials the above setup was used to record the trials.  The video of the trials has 
been edited and included with this report. 

 

 
 

Photo #28 - The video camera was mounted to the centre console of the lead chase vehicle, a 1999 Dodge 
Ram 4x4.  This setup allowed the camera an unobstructed view out the windshield.  A second home video 
camera was set on the dash, as backup video coverage. 
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Photo #29 - This photo of the trial snowplow truck, outfitted with the low profile light bar as the centre 
beacon.  Snow has built up on the upper wind deflector; however, the wind deflector has kept the back of 
the plow clear. 

 

 
 

Photo #30 - This photo taken at the same stage of the trials as above shows that snow has not only 
accumulated on the wind deflector but on the vertical LED light bars as well. 
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Photo #31 - This photo show extensive snow accumulation on the rear of a typical snowplow truck, when 
no de-icing tank is used. 

 

 
Photo #32 - This photo of the same snowplow as above, again shows large amounts of snow buildup.  On 
this side of the truck the wind deflector has not been as effective in keeping the lights on the bumper clear. 
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Photo #33 - This photo shows a direct comparison of the effectiveness of the wind deflectors on each side 
of the snowplow.  In summary, the lower wind deflectors appear to be not working. 

 

 
 

Photo #34 - This close-up of the vertical LED light bar shows the snow that accumulated during testing.   
LED lights generate less heat than traditional lights and are therefore more susceptible to snow buildup.  
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Photo #35 - The existing tail, brake, rear ID and elevated warning lights were replaced with LED lights for 
the field trials.  These lights can be seen in the above photo. 

 

 
 

Photo #36 - This photo shows the entire trial configuration turned on at once.  Amber-red LED flashing 
warning  lights, vertical and horizontal lights bars and directional LED were all tested. 
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Photo #37 - Similarly to the previous photo, this show all of the trial lighting configurations turned on.  In 
addition the PSE Amber 2100 LED low profile light bar is also turned on. 

 

 
 

Photo #38 - This photo show the existing front lighting for snowplows turned on.  The front lighting was 
not examined as part of this project. 
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Photo #39 - The crew used to complete the final round of testing during the afternoon of March 22, 2005. 
 
 



 
 

 
 
 

# 200, 18311 – 105 Ave., Edmonton, AB, T5S 2K9 
Phone: (780) 488-8292, Fax: (780) 444-9054 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 
 
 

PHASE ONE PRESENTATION 
 
 
 
 
 



SNOW PLOW 
REAR LIGHTING
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byby

SNOW PLOW REAR LIGHTINGSNOW PLOW REAR LIGHTING

SCOPE OF PROJECTSCOPE OF PROJECT
Province Wide Review of Rear Lighting used Province Wide Review of Rear Lighting used 
on AT Highwayson AT Highways
Lighting Standards & HMSLighting Standards & HMS
Equivalent Lighting EquipmentEquivalent Lighting Equipment
Safety Improvements for Motorists Safety Improvements for Motorists 
encroaching from behind Snow Plowencroaching from behind Snow Plow
Compliance with Lighting RegulationsCompliance with Lighting Regulations

SNOW PLOW REAR LIGHTINGSNOW PLOW REAR LIGHTING

Highway 14, East of Edmonton, 2004Highway 14, East of Edmonton, 2004

SNOW PLOW REAR LIGHTINGSNOW PLOW REAR LIGHTING
PROJECT TASKSPROJECT TASKS

North American Highway Jurisdictions SurveyNorth American Highway Jurisdictions Survey
Literature ReviewLiterature Review
Determine Appropriate Performance Determine Appropriate Performance 
StandardsStandards
Identification of New Equipment and Types for Identification of New Equipment and Types for 
TrialsTrials
Plan Field DemonstrationsPlan Field Demonstrations
Organize Evaluation PanelOrganize Evaluation Panel
Field DemonstrationsField Demonstrations
Final ReportFinal Report

North American Highway North American Highway 
Jurisdictions SurveyJurisdictions Survey

OBJECTIVE:OBJECTIVE:

To determine what devices and configurations To determine what devices and configurations 
are presently being usedare presently being used

Likely to be large Diversities between Likely to be large Diversities between 
Jurisdictions Jurisdictions (i.e. Provinces & Municipalities)(i.e. Provinces & Municipalities)

Canadian Provinces Canadian Provinces –– Provincial DepartmentsProvincial Departments
U.S. State Departments of Transportation (DOTU.S. State Departments of Transportation (DOT’’s)s)

Snowplow Rear Lighting Snowplow Rear Lighting 
QuestionnaireQuestionnaire



Snowplow Rear Lighting Snowplow Rear Lighting 
QuestionnaireQuestionnaire

North American Highway North American Highway 
Jurisdictions SurveyJurisdictions Survey

MontanaMontana
MinnesotaMinnesota
WyomingWyoming
New YorkNew York
ColoradoColorado
MichiganMichigan

British ColumbiaBritish Columbia
SaskatchewanSaskatchewan
OntarioOntario
QuebecQuebec
NewfoundlandNewfoundland
New BrunswickNew Brunswick
Prince Edward IslandPrince Edward Island

Jurisdictions being contacted:Jurisdictions being contacted:

North American Highway North American Highway 
Jurisdictions SurveyJurisdictions Survey

WyomingWyomingBritish ColumbiaBritish Columbia
OntarioOntario
New BrunswickNew Brunswick
Nova ScotiaNova Scotia

Jurisdictions replied:Jurisdictions replied:

North American Highway North American Highway 
Jurisdictions SurveyJurisdictions Survey

Snow Plow Rear Lighting QuestionnaireSnow Plow Rear Lighting Questionnaire
Have rearHave rear--end collisions with snowplows end collisions with snowplows 
been a problem?been a problem?

No jurisdiction has a problem.No jurisdiction has a problem.
What type(s) of snowplows do you normally What type(s) of snowplows do you normally 
use?use?

Spreaders, Snowplows, and Combination of Spreaders, Snowplows, and Combination of 
snowplows and spreaderssnowplows and spreaders

North American Highway North American Highway 
Jurisdictions SurveyJurisdictions Survey

What type(s) of rear lighting do you use?What type(s) of rear lighting do you use?
Strobe lights, beacon lights, flashing amber Strobe lights, beacon lights, flashing amber 
lights (on or above), tail lights, brake lights, lights (on or above), tail lights, brake lights, 
and signal lights.and signal lights.

How many lights are used and how are the How many lights are used and how are the 
rear lights arranged?rear lights arranged?

Strobe or beacon lights on top.Strobe or beacon lights on top.
Lights (Amber and/or Red) above box.Lights (Amber and/or Red) above box.
Lights on back.Lights on back.

North American Highway North American Highway 
Jurisdictions SurveyJurisdictions Survey

Have you used steady state lighting (LED)?Have you used steady state lighting (LED)?
New Brunswick, Nova Scotia, and Wyoming New Brunswick, Nova Scotia, and Wyoming 
have used LED and providing good visibility, have used LED and providing good visibility, 
but it is tough to keep clean.but it is tough to keep clean.

Have you used reflective tape?Have you used reflective tape?
Nova Scotia Nova Scotia at the outside perimeter of at the outside perimeter of 
truck with good results.truck with good results.
Ontario Ontario additional light to highlight the tape.additional light to highlight the tape.



North American Highway North American Highway 
Jurisdictions SurveyJurisdictions Survey

Have you used orange flags?Have you used orange flags?
Nova Scotia, Ontario, and New Brunswick Nova Scotia, Ontario, and New Brunswick 
orange flags or tubes at outside corners of orange flags or tubes at outside corners of 
plow.plow.

Have you used any other rear warning Have you used any other rear warning 
devices?devices?

New Brunswick New Brunswick has used diagonal striped has used diagonal striped 
at rear panel but never use anymore due to at rear panel but never use anymore due to 
poor results.poor results.
BC BC diagonal or square pattern.diagonal or square pattern.

North American Highway North American Highway 
Jurisdictions SurveyJurisdictions Survey

Have you used any devices to eliminate snow Have you used any devices to eliminate snow 
buildbuild--up on the rear lighting?up on the rear lighting?

New Brunswick New Brunswick wind loovers to deflect wind wind loovers to deflect wind 
down the back (Good results w/ dry, light snow).down the back (Good results w/ dry, light snow).
Wyoming Wyoming metal spoilers on LED light mounts.metal spoilers on LED light mounts.

Have you used any devices to minimize the Have you used any devices to minimize the 
snow cloud behind the snowplow?snow cloud behind the snowplow?

Wyoming Wyoming metal spoiler on top of spreader.metal spoiler on top of spreader.
Nova Scotia Nova Scotia rubber skirt on plow to prevent rubber skirt on plow to prevent 
snow from blowing over the truck.snow from blowing over the truck.

North American Highway North American Highway 
Jurisdictions SurveyJurisdictions Survey

Are any changes to your snowplow rear Are any changes to your snowplow rear 
warning systems planned?warning systems planned?

Ontario Ontario The issue of LED as been raised The issue of LED as been raised 
but no changes are planned.but no changes are planned.

Web Page Survey Web Page Survey Snow Snow 
removal device used in USremoval device used in US

AlaskaAlaska
On grader and truck wing tips, install strobe lights. On grader and truck wing tips, install strobe lights. 
Dump boxes are equipped with strobe lights as well.Dump boxes are equipped with strobe lights as well.

Arizona Arizona 
Snow plows use amber strobe lights on the front.Snow plows use amber strobe lights on the front.
Have strobe lights on all 4 corners placed on the Have strobe lights on all 4 corners placed on the 
bumper.bumper.
Have blue and amber strobes on the back.Have blue and amber strobes on the back.

ArkansasArkansas
Use snow plow deflectors.Use snow plow deflectors.

Web Page Survey Web Page Survey Snow Snow 
removal device used in USremoval device used in US

CaliforniaCalifornia
Apply work lights on the wing plow. Apply work lights on the wing plow. 
May apply apply one or more 1May apply apply one or more 1--way flashing lights at way flashing lights at 
the corners of the dump box.the corners of the dump box.

ColoradoColorado
Use the Whelen snow and fog lights on snowUse the Whelen snow and fog lights on snow--removal removal 
vehicles.vehicles.
SnowSnow--removal vehicles also run a combination of removal vehicles also run a combination of 
amber and blue lights.amber and blue lights.
Snow plows have strobes on the leftSnow plows have strobes on the left-- and rightand right--hand hand 
side of the cab.side of the cab.

Web Page Survey Web Page Survey Snow Snow 
removal device used in USremoval device used in US

Colorado (ContColorado (Cont’’d)d)
Place strobes on the corner posts of the bed on the Place strobes on the corner posts of the bed on the 
rear.rear.
Place an LED warning light on the end of the wing Place an LED warning light on the end of the wing 
plow.plow.

ConnecticutConnecticut
Snow plows are JSnow plows are J--style. Some drivers opt to add style. Some drivers opt to add 
deflectors.deflectors.

GeorgiaGeorgia
Have lights above the snow plow.Have lights above the snow plow.



Web Page Survey Web Page Survey Snow Snow 
removal device used in USremoval device used in US

IdahoIdaho
Whelen Superstrobe Comet Flash light mounted on Whelen Superstrobe Comet Flash light mounted on 
the truck cab. the truck cab. 
A dual rotating halogen light at the top/center rear of A dual rotating halogen light at the top/center rear of 
the sander.the sander.
4 amber halogen lights on the side of the sander, 2 4 amber halogen lights on the side of the sander, 2 
per side. These lights are equipped with a flasher unit per side. These lights are equipped with a flasher unit 
to give the appearance of a bouncing ball with lights to give the appearance of a bouncing ball with lights 
flashing sideflashing side--toto--side and topside and top--toto--bottom.bottom.
All snow plow trucks have LED taillights.All snow plow trucks have LED taillights.

Web Page Survey Web Page Survey Snow Snow 
removal device used in USremoval device used in US

IowaIowa
Some snow plows use tail light air blasters.Some snow plows use tail light air blasters.
Experimenting with continuity tape placed on orange Experimenting with continuity tape placed on orange 
safety fence on the rear of the vehicle.safety fence on the rear of the vehicle.
Snow plow trucks use a dual amber rotating beacon Snow plow trucks use a dual amber rotating beacon 
and 2 amber rearand 2 amber rear--directional alternatedirectional alternate--flashing flashing 
strobes.strobes.

KentuckyKentucky
Snow plow vehicles have lights on tailgate corners Snow plow vehicles have lights on tailgate corners 
and on the cab.and on the cab.
Place lights above the plow.Place lights above the plow.

Web Page Survey Web Page Survey Snow Snow 
removal device used in USremoval device used in US

MaineMaine
Run more lights on snow plows than normal Run more lights on snow plows than normal 
maintenance vehicles.maintenance vehicles.

MinnesotaMinnesota
Snow plows are equipped with 6 amber strobes.Snow plows are equipped with 6 amber strobes.
2 white strobes on the rear of the box on all left2 white strobes on the rear of the box on all left--hand hand 
wing trucks (used during daylight).wing trucks (used during daylight).
Double rotating or strobe light; either amber or blue.Double rotating or strobe light; either amber or blue.
Trying a few LED Lights.Trying a few LED Lights.
Put reflective tape on wing plows and on the Put reflective tape on wing plows and on the 
underbody.underbody.

Web Page Survey Web Page Survey Snow Snow 
removal device used in USremoval device used in US

NebraskaNebraska
White and amber warning lights are mainly used White and amber warning lights are mainly used 
during snow removal.during snow removal.

New HampshireNew Hampshire
Some snow plows have small strobes mounted on the Some snow plows have small strobes mounted on the 
extension arms of the mirrors.extension arms of the mirrors.
Mount some lights on the back side near the tail gate.Mount some lights on the back side near the tail gate.

New YorkNew York
Most plows have snow deflectors. Some have Most plows have snow deflectors. Some have 
deflectors extend out, then down.deflectors extend out, then down.

Web Page Survey Web Page Survey Snow Snow 
removal device used in USremoval device used in US

North CarolinaNorth Carolina
Use the standard lighting of 2 highUse the standard lighting of 2 high--intensity strobe intensity strobe 
lights mounted on each side of the cab protector.lights mounted on each side of the cab protector.
Also place a yellow strobe mounted on the rear of the Also place a yellow strobe mounted on the rear of the 
inin--body material spreaders.body material spreaders.
Every tailgate on the dump bodies are striped with Every tailgate on the dump bodies are striped with 
reflective, glassreflective, glass--beaded paint.beaded paint.

OhioOhio
Snow plows are ordered in gloss black.Snow plows are ordered in gloss black.
Attach 18Attach 18--inch orange plastic tubes to the outside inch orange plastic tubes to the outside 
edge of the moldboard.edge of the moldboard.

Web Page Survey Web Page Survey Snow Snow 
removal device used in USremoval device used in US

OklahomaOklahoma
Use snow plow deflectors.Use snow plow deflectors.

PennsylvaniaPennsylvania
Use snow plow deflectors.Use snow plow deflectors.

VermontVermont
Use snow plow deflectors.Use snow plow deflectors.
360360--degree light mounted either on a bar on top of degree light mounted either on a bar on top of 
the cab or on the upper mirror brackets.the cab or on the upper mirror brackets.
RearRear--facing lights in the rear body corner posts.facing lights in the rear body corner posts.
2 large strobes are mounted on swinging plates on 2 large strobes are mounted on swinging plates on 
the tailgate.the tailgate.



Web Page Survey Web Page Survey Snow Snow 
removal device used in USremoval device used in US

Vermont (ContVermont (Cont’’d)d)
Experimenting with LEDs mounted on the discharge Experimenting with LEDs mounted on the discharge 
end of the wing plow.end of the wing plow.

VirginiaVirginia
An auxiliary snowAn auxiliary snow--removal headlight with park/turn removal headlight with park/turn 
lamps is used.lamps is used.
Use clear halogen head lamp and amber park/turn Use clear halogen head lamp and amber park/turn 
lamps mounted in the grill or fender.lamps mounted in the grill or fender.
Use spreader light mounted under the left rear corner Use spreader light mounted under the left rear corner 
of the dump body, facing down.of the dump body, facing down.

Literature ReviewLiterature Review

OBJECTIVE:OBJECTIVE:
To determine what devices and configurations To determine what devices and configurations 
are availableare available………….Technology has changed!.Technology has changed!

Research OrganizationsResearch Organizations
Manufacturers & SuppliersManufacturers & Suppliers
Research Papers & PublicationsResearch Papers & Publications
Past Work Past Work –– AT did a Review in the AT did a Review in the ’’8080’’s!s!

Research OrganizationResearch Organization

Lighting Research CenterLighting Research Center

Research Papers & PublicationsResearch Papers & Publications
Research TopicResearch Topic

““Rear Lighting Configuration for Winter Maintenance Rear Lighting Configuration for Winter Maintenance 
VehiclesVehicles””

PurposePurpose
To alert drivers of nearby vehicles that the snowplow To alert drivers of nearby vehicles that the snowplow 
is on the roadway, and to provide cues to those is on the roadway, and to provide cues to those 
drivers about the snowplowdrivers about the snowplow’’s relative speed and s relative speed and 
distance.distance.

BackgroundBackground
Around 70% of all accidents involving snowplows Around 70% of all accidents involving snowplows 
involve collisions into the rear of snowplow trucks.involve collisions into the rear of snowplow trucks.

Research Papers & PublicationsResearch Papers & Publications
Background (ContBackground (Cont’’d)d)

Rear lighting on snowplow vehicles should serve 2 Rear lighting on snowplow vehicles should serve 2 
distinct purposes:distinct purposes:

Provide a conspicuous signal to other drivers that the plow is Provide a conspicuous signal to other drivers that the plow is 
on the road.on the road.
Provide cues about the plowProvide cues about the plow’’s operating speed, direction and s operating speed, direction and 
distance, relative to other vehicles.distance, relative to other vehicles.

ConclusionConclusion
Flashing and strobing lights are less effective than Flashing and strobing lights are less effective than 
steadysteady--burning lights for estimating relative speed, burning lights for estimating relative speed, 
distance and closure.distance and closure.
An array of lights will be more effective than a single An array of lights will be more effective than a single 
light source.light source.
The use of LEDs in the light bars also results in The use of LEDs in the light bars also results in 
reduced power requirements relative to conventional reduced power requirements relative to conventional 
incandescent sources.incandescent sources.

Research Papers & PublicationsResearch Papers & Publications
Conclusion (ContConclusion (Cont’’d)d)

LEDs are lowLEDs are low--power devices, are relatively durable power devices, are relatively durable 
and are becoming more and more costand are becoming more and more cost--effective for effective for 
signage and signaling applications.signage and signaling applications.
LEDs appear to be promising technologies for rear LEDs appear to be promising technologies for rear 
lighting and have been demonstrated to provide lighting and have been demonstrated to provide 
adequate visibility and closure detection during adequate visibility and closure detection during 
inclement weather.inclement weather.



Snow Plow Rear LightingSnow Plow Rear Lighting

Which snowplow would you rather drive Which snowplow would you rather drive 
behind? behind? 

Schematic Diagram of VerticalSchematic Diagram of Vertical
LED Light Bar ConfigurationLED Light Bar Configuration

Rear Lighting and Signaling Rear Lighting and Signaling 
on Snowplowson Snowplows

Rear Lighting and Signaling Rear Lighting and Signaling 
on Snowplows (Close Up)on Snowplows (Close Up) Research Papers & PublicationsResearch Papers & Publications

Research TopicResearch Topic
““Improved Visibility for Snowplowing OperationsImproved Visibility for Snowplowing Operations””

PurposePurpose
To improve visibility for snowplowing operations.To improve visibility for snowplowing operations.

BackgroundBackground
Visibility is reduced during snowplowing operations Visibility is reduced during snowplowing operations 
because of reflected headlight glare, obscured because of reflected headlight glare, obscured 
windows, and blowing snow.windows, and blowing snow.
Because poor visibility reduces operational safety and Because poor visibility reduces operational safety and 
contributes substantially to the hazards faced by contributes substantially to the hazards faced by 
snowplow operators and motorists, there is a need to snowplow operators and motorists, there is a need to 
identify features that would improve visibility during identify features that would improve visibility during 
snowplow operations.snowplow operations.

Research Papers & PublicationsResearch Papers & Publications

ConclusionConclusion
Side vanes with a 20Side vanes with a 20--degree angle on the degree angle on the 
rear of the plow will reduce snow rear of the plow will reduce snow 
accumulation on the rear lighting of the accumulation on the rear lighting of the 
snowplow vehicle.snowplow vehicle.
SteadySteady--burning light bars mounted along the burning light bars mounted along the 
rear edges of the snowplow truck will improve rear edges of the snowplow truck will improve 
driversdrivers’’ ability to detect changes in the ability to detect changes in the 
snowplow vehiclesnowplow vehicle’’s speed and will provide an s speed and will provide an 
indication of the vehicleindication of the vehicle’’s width.s width.



Manufacturers & SuppliersManufacturers & Suppliers Manufacturers & SuppliersManufacturers & Suppliers Performance StandardsPerformance Standards

Performance Standards vrs. Set Performance Standards vrs. Set 
SpecificationsSpecifications
–– Set Specifications (present AT method since Set Specifications (present AT method since 

8080’’s)s)
Specific Light Colors Distinguishing Snow PlowSpecific Light Colors Distinguishing Snow Plow
Specific Light Sizes and PlacementSpecific Light Sizes and Placement
Specific Light Types Specific Light Types -- Part NumbersPart Numbers
Rear Amber Flashing Light Setting to Spec. Dist.Rear Amber Flashing Light Setting to Spec. Dist.
Reflector TapeReflector Tape

Past Work Past Work -- Highway Maintenance Highway Maintenance 
SpecificationSpecification

Past Work Past Work -- Highway Maintenance Highway Maintenance 
SpecificationSpecification

Past Work Past Work -- Highway Maintenance Highway Maintenance 
SpecificationSpecification



Existing Equipment StandardExisting Equipment Standard

Amber and Red Light on TopAmber and Red Light on Top
Tail Lights, Brake LightsTail Lights, Brake Lights
Beacon Lights at Front and BackBeacon Lights at Front and Back
Reflective Tape at the back and along the Reflective Tape at the back and along the 
side of the snow plow vehicleside of the snow plow vehicle
Lights on WingsLights on Wings

Existing Equipment StandardExisting Equipment Standard Existing Equipment StandardExisting Equipment Standard

Existing Equipment StandardExisting Equipment Standard

Alberta Highway Services Alberta Highway Services –– Stony PlainStony Plain

Existing Equipment StandardExisting Equipment Standard Existing Equipment StandardExisting Equipment Standard



Existing Equipment StandardExisting Equipment Standard Existing Equipment StandardExisting Equipment Standard Existing Equipment StandardExisting Equipment Standard

Parkland CountyParkland County

Equipment ModificationsEquipment Modifications

LEDs tail lights on the new model of snow LEDs tail lights on the new model of snow 
plow vehicleplow vehicle
Light PlacementLight Placement
Strobes instead of Rotating BeaconsStrobes instead of Rotating Beacons
WhelenWhelen BeaconsBeacons
Checker Board PatternChecker Board Pattern
Wind DeflectorsWind Deflectors

Existing Equipment StandardExisting Equipment Standard

Voker StevinVoker Stevin

Existing Equipment StandardExisting Equipment Standard



Existing Equipment StandardExisting Equipment Standard Existing Equipment StandardExisting Equipment Standard Performance StandardsPerformance Standards

Performance Standards Better Way?Performance Standards Better Way?
–– Different Types of Snow Plow Trucks (i.e. Different Types of Snow Plow Trucks (i.e. 

age, make, model)age, make, model)
–– Different Types of BoxesDifferent Types of Boxes
–– Different Configurations of PlowsDifferent Configurations of Plows
–– Roadway Differences (Undivided vrs. Divided)Roadway Differences (Undivided vrs. Divided)
–– Different Regional WeatherDifferent Regional Weather
–– Several SuppliersSeveral Suppliers

Performance StandardsPerformance Standards

How do we determine Performance How do we determine Performance 
Standards for this?Standards for this?

Based on Visibility Minimum DistanceBased on Visibility Minimum Distance
Based on Light Intensity MeasurementsBased on Light Intensity Measurements
Based on Distance and Speed Variability Based on Distance and Speed Variability 
PerceptionPerception
Based on Minimum Specifications & Based on Minimum Specifications & 
Performance BenchmarksPerformance Benchmarks

Performance StandardsPerformance Standards
CONCERNSCONCERNS

Performance Standards hard to checkPerformance Standards hard to check
Inconsistency Provincial Lighting StandardsInconsistency Provincial Lighting Standards
Public Understanding & PerceptionPublic Understanding & Perception
Past AT Education Program                    Past AT Education Program                    
AMBER & RED means Snow Plow ahead!AMBER & RED means Snow Plow ahead!

RECOMMENDATIONRECOMMENDATION
–– Stay with Set Specification with defined Stay with Set Specification with defined 

flexibilityflexibility
–– Maintain Past AT Technology, just improve!Maintain Past AT Technology, just improve!

New Equipment and TypesNew Equipment and Types
for Trialsfor Trials

LEDLED’’s should be used as much as possible (tail lights, s should be used as much as possible (tail lights, 
brake lights, amber & red lights).  Therefore, use on all brake lights, amber & red lights).  Therefore, use on all 
new Trials with no variance.new Trials with no variance.
Two StrategiesTwo Strategies
–– Option A: Use new vertical LED steady state lights on both end oOption A: Use new vertical LED steady state lights on both end of f 

the box, while varying only the beacon.the box, while varying only the beacon.
Improved Rotating BeaconImproved Rotating Beacon
Strobe BeaconStrobe Beacon
WhelenWhelen BeaconBeacon

–– Option B: Vary LED steady state lights between vertical and Option B: Vary LED steady state lights between vertical and 
horizontal on the rear of the box.  Vary different types of beachorizontal on the rear of the box.  Vary different types of beacons.ons.

Vertical LED Steady State lights with Vertical LED Steady State lights with WhelenWhelen BeaconBeacon
Vertical LED Steady State lights with Strobe BeaconVertical LED Steady State lights with Strobe Beacon
Horizontal LED Steady State light with Horizontal LED Steady State light with WhelenWhelen BeaconBeacon



New Equipment and TypesNew Equipment and Types
for Trialsfor Trials

All Trials will be have the array of red & All Trials will be have the array of red & 
amber lights, which maintains our previous amber lights, which maintains our previous 
standard.standard.
Existing lighting configuration used as a Existing lighting configuration used as a 
Benchmark.Benchmark.
4 Trial Runs per set.4 Trial Runs per set.
Try in different weather, night or day?Try in different weather, night or day?
DiscussionDiscussion……………………………………………………………………

New Equipment and TypesNew Equipment and Types
for Trialsfor Trials

Fort Garry Industries (FGI) has offered to Fort Garry Industries (FGI) has offered to 
provide materials and install them on our provide materials and install them on our 
test snow plow test snow plow (everything will be on switches).(everything will be on switches).

Alberta Highway Services is willing to help Alberta Highway Services is willing to help 
provide a snow plow and operator provide a snow plow and operator (cost?)(cost?)

Field Demonstrations could be ready to go Field Demonstrations could be ready to go 
by mid January.by mid January.
Expect period between Jan. 15 to Feb. 15, Expect period between Jan. 15 to Feb. 15, 
2004, for Field Demos.2004, for Field Demos.

Field DemonstrationsField Demonstrations

An area within Alberta will be chosen for An area within Alberta will be chosen for 
running the Trials.  running the Trials.  
Recommendations:Recommendations:
–– Hwy. 14, East of Hwy. 14, East of EdmEdm., Divided Section., Divided Section
–– Hwy. 16, East of Hwy. 16, East of AdrossanAdrossan., Divided Section., Divided Section
–– Hwy. 2, North of St. Albert, Divided SectionHwy. 2, North of St. Albert, Divided Section
–– Hwy. 60, North of Devon, Divided SectionHwy. 60, North of Devon, Divided Section
Trials will be conducted when there is a Trials will be conducted when there is a 
snow storm snow storm (min. requirement).(min. requirement).
Photos and VideoPhotos and Video

Evaluation PanelEvaluation Panel

Should Include a Diverse Range of People Should Include a Diverse Range of People 
in the Industryin the Industry
–– Alberta TransportationAlberta Transportation

Maintenance Contract Inspector (MCI)Maintenance Contract Inspector (MCI)
Operations ManagerOperations Manager
Operations Engineer(s)Operations Engineer(s)

–– ContractorsContractors
Maintenance ContractorMaintenance Contractor

–– SupervisorSupervisor
–– Snow Plow OperatorSnow Plow Operator

Evaluation Panel (conEvaluation Panel (con’’t)t)
SuppliersSuppliers

–– Lighting SupplierLighting Supplier
–– Lighting InstallerLighting Installer

ConsultantConsultant
Project EngineerProject Engineer
Project Engineering AssistantProject Engineering Assistant

Total = 10 peopleTotal = 10 people
Too much?  Might be hard to coordinate.Too much?  Might be hard to coordinate.
More Contractors?More Contractors?
Panel should follow some reason criteria.Panel should follow some reason criteria.

Evaluation Panel (conEvaluation Panel (con’’t)t)
Evaluation CriteriaEvaluation Criteria
–– Lighting IntensityLighting Intensity

SubjectiveSubjective
Baseline will be Existing Lighting ConfigurationBaseline will be Existing Lighting Configuration

–– Safety ImprovementsSafety Improvements
Distance perception to Snow Plow from MotoristDistance perception to Snow Plow from Motorist
Will it allow more passing?  Do we want more passing (fourWill it allow more passing?  Do we want more passing (four--
lane highways only).lane highways only).
Less RearLess Rear--End AccidentsEnd Accidents

Evaluation Rating SheetEvaluation Rating Sheet
–– Rating could be a number system (i.e. 1 to 5)Rating could be a number system (i.e. 1 to 5)

VideoVideo
DonDon’’t expect to rely on Videot expect to rely on Video…….could be deceiving..could be deceiving.



CONCLUSIONCONCLUSION

Thank you!Thank you!
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