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Traffic signal cabinets are often used as a streetscape design element in a complete 

streets project. Many complete streets projects include streetscaping (public 

art, murals, site furnishing, etc.) to enhance the aesthetics and appearance of a 

community transportation project. Public art can create a sense of place, tell a 

story about the surrounding community, help to limit urban blight, and deter vandalism. 
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This case study is two-fold. First, it documents the public 
involvement process to implement public art for the Traffic Signal 
Box (TSB) Art Project of the City of Great Falls, Montana, USA 
using an artist-vinyl wrap. Second, it provides information on 
internal cabinet temperature effects using various exterior surface 
treatments, including the wrap. 

Part 1: Implementation of Public Art Displays on Traffic 
Signal Cabinets 
In 2000, the City adopted an ordinance known as “Discovery 
Gallery.”1 This ordinance allowed the City’s Business Improvement 
District (BID) to create public art projects, and it identified who 
needed to be included in the art selection process. Some of the 
City’s first art displays occurred in 2003 with the completion of the 
Central Avenue Streetscape Project. The 2011 City of Great Falls 
Downtown Master Plan references livability and character, in which 
there is an expanded streetscape to tell a story.2 Further, a recom-
mendation from the City’s 2013 Streetscape Plan was to engage local 
artists as an integral part of the Gateway design.3 Funds have been 
allocated in subsequent years to use the traffic signal boxes as the 
“canvas” for this art. Both documents recognized the role of public 
art, and it has allowed for expansion of the TSB Art Project outside 
of the BID. 

Prior to 2012, most of the City’s traffic signal cabinets within the 
BID were painted black. As written in a 1990 National Cooperative 
Highway Research Program (NCHRP) report regarding cabinet 
treatments, “A painted cabinet may provide a better appearance, 
if the paint can be maintained. However, colors should be light, 
because dark colors will increase the internal temperature of the 
cabinet significantly possibly resulting in damage to the electronic 
components housed within.”4 The National Electrical Manufac-
turers Association (NEMA) standards for traffic signal control 
equipment requires controller assemblies to be able to withstand 
temperatures between -30°F to 165°F (-34°C to 74°C). To protect 
the cabinet components from reaching these internal temperatures, 
thermostat-controlled cooling fans and heaters are used in all local 
traffic signal cabinets. 

Limited information is available regarding pre-and post-impact 
to cabinet temperatures using artist wraps (such as vinyl anti-graf-
fiti film) and/or other exterior treatments. As an alternative to an 
aluminum or powder coated painted box (ie. cabinets), many local 
agencies are applying artist wraps on existing cabinets or ordering 
cabinets directly from the manufacturer with art displays. As part 
of the TSB Art Project, an evaluation of the effects on the internal 
cabinet temperature was studied to eliminate any maintenance 
concerns regarding these various exterior surface treatments.

The Montana Department of Transportation (MDT) owns 82 
traffic signals within the Great Falls District (Central and North 
Montana). Most of MDT’s traffic signal density is concentrated 

within the City (68 traffic signals) with 14 signals scattered 
throughout the remaining part of the mostly rural District. 
Whereas, the City owns and operates 23 traffic signals on City 
streets. MDT contracts with the City’s Public Works Department 
on the maintenance of MDT-owned traffic signals within the City. 
The cabinets as part of the TSB Art Project are on both city and 
state routes.

The TSB Art Project is now in its fifth year with nine of the 21 
BID traffic signal cabinets wrapped with artist-vinyl.  In 2012, MDT 
maintenance recommended that the BID use artist wrap consisting 
of a vandal proof heat-applied vinyl material in lieu of the artist 
painted cabinet. This recommendation was made due to staff 
concerns regarding the future “touch-up” and maintenance of the 
artist’s hand painted work.

In 2017, the BID approached the City and MDT for approval 
to expand the TSB Art Project to two locations outside the BID.  
During the initial process, maintenance personnel inquired 
whether the artistic wrap (and various exterior treatments) would 
have an impact on the internal temperature of the traffic signal 
cabinet. There has been an industry-wide concern regarding 
exterior treatments, with limited information on their effect. 
Therefore, field measurements were conducted in a “living 
laboratory” by the research team to see if there were any thermal 
or insulating effects created from artist vinyl wrap (refer to Part II- 
Temperature Evaluation with Varying Exterior Treatments). 
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Advertisement and Selection  
The BID has worked with business leaders and officials to 
commission local artists to display their artwork on traffic signal 
boxes. After solicitation of art for the TSB Art Project, artists were 
given six weeks to develop a 2-D and 3-D model of their work. The 
artists were required to submit five samples of previous works. 
Moreover, the artists were required to fill-out an application with 
their artwork. Artists were encouraged to think of art work that 
would best represent the City. Traffic signals, signs, and other traffic 
elements could not be used as part of their design. 

The City’s “Discovery Gallery” ordinance requires a vote from 
the public to evaluate the submitted artwork. Per the ordinance, the 
voting committee may consist of a BID board member, a downtown 
retailer, an artist, City staff, and an architect/engineer to select 
the winning design(s). The BID Community Director formed a 
selection committee to select the two best designs.

There was a total of four submittals from local artists in 2017. 
Votes were cast for the top two pieces of artwork.  The winning 
artists were each compensated $250 USD for their new wrap designs. 

The artist’s work was then provided to a vendor for the vinyl-wrap 
conversion. The vendor’s manufacturing and application costs for the 
artist-wrap was approximately $950 USD per cabinet. The Community 
BID was the original funding source for the cabinet wraps. Currently, 
the Great Falls Downtown Development Partnership funds the TSB 
Art Project as it has expanded outside the BID.

Digital imaging of Artwork from Vendor
Measurements of the cabinet were taken by the BID’s vendor 
prior to processing the image to the final artist-wrap. The 
BID Community Director emailed the vendor the artwork for 
processing. The process included digital imaging of the artwork 
to a 300 dots per inch (DPI) resolution image. The vendor then 

processed the image to the cabinet dimensions recorded by the BID 
on a cabinet specification sheet. Once the artwork was selected, 
a mock-up of all cabinet faces was prepared by the vendor. Vinyl 
pieces were then created to fit each panel of the cabinet surfaces 
(top, front, back, right side, left side). The digital printing of the 
cabinet vinyl pieces can take one to two working days.

Application of Wrap
To fit the cabinet precisely, the adhesive used for each vinyl 
piece was activated using a small hand-held blow-torch, plastic 
smoothing tool, and pen knife. During the installation process, it is 
imperative that the cabinet vents are not covered. This is to ensure 
proper air flow entering and exiting the cabinet. A single cabinet 
application required two laborers (from the artist-wrap vendor) at 
approximately four hours per cabinet.

Future Upkeep
To perform the work, the Community BID filed a blanket 
agreement and memorandum of understanding between the City 
and MDT for exterior cabinet maintenance.  The City and MDT 
are not responsible to maintain the exterior of the cabinets. If the 
cabinets are vandalized with graffiti, the BID can clean the vinyl 
with an anti-graffiti solution to wipe it clean or a new plot of the 
vinyl could be ordered and reapplied if the traffic signal cabinet is 
hit or damaged from a vehicle strike.  

Since installation of the public art displays, the City has seen a 
decrease in traffic signal cabinet graffiti. Per manufacturer recom-
mendation, as with the artist painted boxes, the artist wrap may 
need to be “touched-up” after four years from installation. 

Part 2: Temperature Evaluation with Varying  
Exterior Treatments 
There has been an industry-wide maintenance concern that 
treating the exterior of the traffic signal cabinet would cause 
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placed on the traffic controller shelf of the NEMA field cabinet. Ten 
measurements were recorded at each cabinet, Monday—Friday, 
at various times throughout the day in April 2017. All four study 
locations were exposed to full sun.

All cabinets used in the temperature variation study are 
NEMA-rated cabinets. All MDT owned NEMA cabinets are accom-
modated with internal thermostats to set thresholds for internal 
temperature. A small fan located on the internal cabinet roof is used 
to cool the cabinet for the upper thermostat limit, a heater (located 
on the inside door panel) for the lower thermostat reading.  The 
internal temperature is governed by the thermostat. Although the 
cabinet thermostat is generic, the component has been proven to be 
reliable in the industry. However, the thermostats cooling fan can 
at times be unreliable, and this component will need to be replaced 
occasionally due to dust build-up on the fan motor.

For the case study, the desired thermostat minimum-maximum 
temperatures were set between 40°F to 100°F (4.4°C to 37.7°C), 
respectively. When the internal ambient temperature of the cabinet 
reaches a threshold, the fan-thermostat should determine when the 
fan “kicks-on.” The threshold settings are knob controlled, which 
can make the setting accuracy challenging for the maintenance 
technician or traffic engineer.

Data at each of the four sites were sampled for a period of ten 
days in the spring. The temperatures were collected to see if the 
artist-wrap (along with the other treatments) caused an increase in 
internal temperature. Figure 2 represents the difference in recorded 
temperatures inside the cabinet, and the outside air temperature 
with various exterior surface treatments.    

further insulation, therefore impacting the internal components. 
For this case study, in addition to evaluating artist vinyl, three 
other locations with different exterior finishes were evaluated for 
comparison. Temperature measurements were collected to record 
variations in temperature between internal cabinet temperature and 
outside air temperature before and after the artist wrap application.  
As shown on the map in Figure 1, the location of the cabinet 
treatments included:

 � (Artist Wrap: Chalk Art) 2nd Ave N at 4th St N. 
 � (Powder Coat Grey Finish) 2nd Ave N at 6th S N.
 � (Aluminum or No Finish) 2nd Ave N at 9th St N.
 � (Artist Painted) 1st Ave S at 2nd St S.

Two temperature gauges were placed at each traffic signal 
cabinet during the same study period to monitor temperatures. 
The temperature gauge on the exterior was placed on the lip of the 
cabinet top. This was an inconspicuous location where the public 
would not disturb. Further, the interior temperature gauge was 

N

LEGEND 
   
     Wrap: Chalk Art 
    
     Powder Coat Grey  
    
     No Finish 
    
      Artist Painted  
    
      Wrap: CM Russell Kid    
      Art (not evaluated)N

Central Avenue Streetscape Project Boundary (circa 2003)

Figure 1. Map showing the cabinet treatment locations.

w w w . i t e . o r g      M a r c h  2 0 1 8     35



Over the test period, the MEAN temperature difference for 
the artist wrap was calculated to be   -5.4F°   (-3.0C°). Therefore, 
the inside temperature was found to be cooler with application of 
the artist-wrap for this case study. All temperature readings were 
collected at various times of day, and with/without the thermostat 
cooling fan operational. An influence factor to the study was the 
activation of the cooling fan. The data showed that the thermostat 
controlled cooling fan did reduce the internal temperature for all 
exterior surface treatments. The range of the MEAN for all surface 
treatments is depicted in Figure 2. 

Conclusion
The traffic signal cabinet can be used successfully to display public 
art. The established City ordinance has proven to be a successful 
platform to vote on the artwork, and to subsequently display the art. 
Property owners, business owners, residents, and guests all have 
expressed appreciation for the public art to city officials and the 
Great Falls BID.  The City’s public art projects directly correlate to 
the BID’s continued efforts in the areas of beautification; working 
to make the downtown a clean, safe, and vibrant place to live, work, 
and play. The incorporation of color and the variety of the public 
art projects have been a welcome addition to the City’s downtown 
urban core.

Based on the case study temperature findings, cabinet 
components will not be impacted by introducing public art displays 
on the exterior surface of a traffic signal cabinet. From review of the 
annual City maintenance records, the artist wrapped cabinets have 
not increased cabinet maintenance or replacement of components 
as compared to the other City intersections since the adoption of 
the TSB Art project. Nevertheless, the thermostat cooling fan and 
heater are integral cabinet components and they should be checked 
periodically for functionality.
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Figure 2. Difference between Internal Cabinet Temperature and Outside Air Temperature
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