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ABSTRACT 

This paper examines the process used by three transportation agencies in selecting snow plow cutting edges. 

One agency (City of Denver, Colorado) needed cutting edges that could be used with raised pavement 

markers. Another agency (Town of Lexington, Massachusetts) needed cutting edges that provided high 

levels of service. The third agency (Maine Department of Transportation) needed cutting edges with high 

wear resistance. 

The selection process used by the agencies was different in the details but followed the same pattern. The 

first stage was acknowledging the current equipment was not performing adequately. The next step was 

determining specific shortfalls. The third stage was field testing. 

One of the agencies considered eight different cutting edge types. The other two agencies tested fewer 

different cutting edges. In all cases, performance was evaluated by plow operators, with key parameters 

being well defined. In all cases, the field testing yielded useful information. 
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1.  INTRODUCTION 

As new technology becomes available in the field of winter service, methods of operation can change to take 

advantage of those new technologies. Conversely, the new technologies may provide solutions to old 

problems. The issue that faces any winter service agency in this regard is to determine which problems can 

be addressed usefully by new technology as it becomes available. This paper explores how three agencies in 

the United States identified and characterized specific problems that they faced in their winter service 

programs and how they identified new technology that helped them improve their solutions to these 

problems. 

 

2. COMMUNITIES 

The three agencies described herein are the City of Denver, Colorado, the Maine Department of 

Transportation (district 4), and the Town of Lexington, Massachusetts. Each agency faces very different 

imperatives and constraints in their winter service work, and this section of the paper provides background 

on these communities. 
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The city of Denver, Colorado is located just east of the Rocky Mountains (see Figure 1) and has a population 

of about 600,000 and the department of public works is responsible for 6,100 lane miles (9,760 lane 

kilometers). They have 70 snow plowing trucks available to them, to handle 57 plow routes, each of which 

has an average length of about 107 lane miles (171 lane kilometers). Their snow plan is available online 

(City of Denver, 2013). 

 

District 4 of the Maine Department of Transportation is in the eastern part of the state (including the City of 

Bangor) and borders the Atlantic Ocean (see Figure 2). The population is about 255,000 and the agency is 

responsible for 4,755 lane miles (7,608 lane kilometers) of highway of which 2,380 lane miles (3,808 lane 

kilometers) are plowed in the winter time. The state has a priority system for their roads, which is available 

online (Maine Department of Transportation, 2013)  

 

The township of Lexington Massachusetts is located close to the city of Boston (see Figure 3), inside Route 

128, the noted technology corridor that surrounds the Boston metroplex. The population of Lexington is 

30,355 and they have 201 lane miles (320 lane kilometers) to maintain of which 46 are on State roads that 

the State contracts to them, and the remaining 155 are city streets. In addition, they are responsible for 

clearing 64 miles of sidewalks, a somewhat unusual situation for US agencies. More usually, sidewalks are 

the responsibility of the property owner rather than the city or township. 

 

The Township of Lexington has 51 plow routes (in addition to the sidewalks, 9 school lots and 3 municipal 

lots). They service this with 95 trucks of various sizes, of which 40 are the township’s and the remaining 55 

are contracted. Their average annual snow budget is $1.1 million and they use about 7,000 tons of road salt 

annually. In addition, they have a capital replacement budget of $500,000 to $800,000 annually. 

 

3. CHALLENGES 

Each of the agencies faced particular challenges in regard to the cutting edges that they used. This section 

describes the nature of those challenges. 

 

For the City of Denver, two constraints limit their possible approaches to winter maintenance activities. 

First, their use of sand or abrasives is extremely limited because of air quality concerns. If they have to use 

sand or abrasives, they must vacuum the streets to remove the sand residue within 72 hours of the end of the 

storm. This is a result of Federal US regulations that apply to the City of Denver because of specific non-

attainment of the required air quality standards (termed PM10 standards). 

 

The implication of this constraint is that it is not acceptable to allow snow pack to develop on roads, as this 

will inevitably require that abrasives be used to maintain bare pavements. Thus the city pursues an 

aggressive policy of plowing and applying chemicals. It is with regard to this policy that the second 

constraint becomes apparent. 

 

The City of Denver makes use of raised pavement markings to provide road markings. Additionally, there 

are many other obstructions in the right of way, such as manhole covers and railroad tracks. To avoid 

damaging these road features (and their plows) the City of Denver has traditionally used rubber blades. 

While such blades can do an excellent job at cleaning the road surface, they tend to wear very rapidly. This 

issue was brought to a head when a particular batch of rubber blades, obtained in 2010, failed to meet the 

wear requirements. The blades were wearing so quickly that they needed to be replaced (or significantly 
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adjusted) at least every six hours. With 70 trucks in service, this situation was clearly untenable, so the City 

began the process of seeking a better solution. 

 

District 4 of the Maine Department of Transportation faced two constraints as well. They had a variety of 

different plow types (Left Hand, Right Hand, Underbody, Tow Plow, and reversible) and had to use their 

equipment on a wide range of roads (Interstate, Major Highway, and Rural Roads). In many areas, road 

conditions were less than ideal (many bad bridge joints for example).  

 

District 4 had been using the same cutting edge for a number of years, and was not obtaining the 

performance they required from them. They had to change blades up to three times a season and they were 

experiencing an unacceptable number of blade breakages. Thus, they began a process of evaluating various 

different cutting edges with a view to selecting a new blade that would better meet their requirements. 

 

For Lexington, a major concern is providing extremely high levels of service. Many inhabitants of 

Lexington commute, so timely winter service is critical. Roads must be cleared for both car and bicycle 

users, and sidewalks must be cleared for pedestrians. This is made more complex by multiple pavement 

types in the township (including microsurfacing and chip seals). Furthermore, many of the road surfaces are 

deteriorating. Additionally, raised pavement markings are used in the township, along with other plowing 

hazards such as manhole covers. They had been using steel cutting edges, which caused damage to raised 

pavement markings and manholes and also need to be replaced about 3 times a year. 

 

4. TESTING 

All three agencies followed a similar process in their search for a cutting edge that would better meet their 

needs. The first stage of this process was an information search. Information was obtained in three principle 

ways: through contacts with vendors, through personal contacts with other winter service practitioners in 

other agencies, and through web-based searches. All three agencies found that the contacts with practitioners 

in other agencies were most helpful in their search for possible solutions, with vendor contacts being 

second-most helpful and web-based searches the least helpful of the three approaches. While not explicitly 

following the method laid out in Nixon, (2012), the general method identified therein was followed. 

 

The City of Denver conducted pilot tests on eight different blade types, all of which were either rubber or 

urethane. For each blade type, at least two trucks and as many as six trucks were outfitted with the new 

blades. Blades were then compared on the basis of how many storms they operated for, and how many 

inches of snow per storm they operated. This was then converted into the cost per inch of snow removed by 

each blade. Figure 4 shows four of the eight blades tested by the City of Denver. 

 

While the evaluation of cutting edges by the City of Denver is ongoing (and they expect to evaluate new 

cutting edges on an annual basis as they become available on the market in the US), they were able to use 

their pilot testing to evaluate the cutting edges using three parameters: cost per inch of snow plowed, total 

lifetime of cutting edge, and reduction of vibration as a result of the cutting edges. 

 

Of these three parameters, the first was the most important, but the other two were available to be used in 

case of a tie. Using these results, the City of Denver has identified three plow cutting edges that they can 

use, and have outfitted their plows primarily with the first of the three. 
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District 4 of Maine DOT tested five different cutting edges, all with carbide inserts. These were the Valk 

Carbide blade, the Polarflex blade, the Blockbuster Xtreme blade, and two Küper blades - the Tuca SX 

Wave, and the Kova S blade, which is an experimental blade configuration. Testing by Maine DOT did not, 

in general, involve multiple blades on multiple trucks. However, from 2011 through 2013 they tested five 

sets of the Küper Tuca SX Wave blades and averaged more than 3,000 miles per blade (nearly two full 

seasons of plowing, which compares with their prior cutting edge experience of changing blades three times 

a season). Figure 5 shows one set of Tuca cutting edges after about 1,800 miles. The one set of Kova S 

cutting edges ran for 3,969 miles prior to being destroyed after hitting a bridge joint. Figure 6 shows the 

Kova S after hitting the bridge joint. 

 

Another significant benefit observed in the Küper blades (in addition to the significantly longer life) was the 

extremely low noise levels. The Küper blades only increased the plow noise by 0.65% (as measured in 

Decibels) and by observation they scraped snow really well from the pavements. 

 

Other blades tested by District 4 in Maine have shown preliminary results that are good as well. The single 

set of Polarflex blades tested so far have run for more than 4,800 miles in one location, for example. They 

have only just begun testing the Blockbuster Xtreme blades so do not have any definitive results at this time. 

In terms of moving forward, District 4 expects to continue trying new blades as they come onto the market. 

Their primary goal is to find a cutting edge that last longer (on a mile per dollar cost basis) than what they 

had been using. In addition, both low noise and good scraping of the road surface will be required of their 

new blade selection but to date all the blades tested appear to have shown these latter capabilities. 

 

The township of Lexington was able to combine the task of talking with peers and talking with vendors into 

a single event (the 2012 American Public Works Association North American Snow Conference) and on the 

basis of that conference selected three blades to test in the 2012-13 winter. One of the three could not be 

obtained in a timely manner, but samples of the other two blade types (Küper GK-5 and Küper Tuca SX 

Wave cutting edges) were obtained and tested. 

 

Both the edge types tested by Lexington performed well in general. Positive factors include very low wear 

rates. The Tuca in particular lasted the whole winter season from a wear point of view, and is still usable 

entering into the 2013 – 14 season, in contrast with the cutting edges being replaced which lasted one third 

of a season typically. The GK-5 cutting edges also wore well. Both blade types were notable for very low 

noise and vibration, which mirrors the experience of Denver. The GK-5 was particularly effective on streets 

with raised pavement markings and other protrusions such as manholes. There was some damage sustained 

on the blade edges 9for both blade types) due to scraping against curbs, but work is ongoing on developing a 

more effective edge guard for the blades which would alleviate this issue. 

 

5. CONCLUSIONS 

Three agencies, with very different demographics and very different expectations and constraints upon their 

winter service requirements, have successfully tested new cutting edges that employ new technology from 

what the agencies had been using. These new cutting edgesprovided significant operational benefits, both in 

terms of cost and performance, in comparison to their earlier cutting edges. All three agencies used some 

sort of comparative field testing to determine which blade or blades would work best for them. In all three 

cases, agencies got the most useful guidance from peers in the winter service profession, with information 
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from vendors being the second most useful source of guidance, and internet searches being the least useful 

source of information. 

The experience of these agencies indicate that pilot testing of new technology does not have to be unduly 

onerous and can provide significant benefits to agencies that use this approach to identify new technologies 

to meet their needs. 
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Figure 1: General Location of Denver, Colorado 
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Figure 2: Location of District 4 in Maine (from http://www.maine.gov/mdot/docs/mainedotregions2012.pdf) 
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Figure 3: Location of Lexington Massachusetts 

 
 

Figure 4: Four of the Eight Blades Tested by the City of Denver 
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Figure 5: Küper Tuca SX Wave Cutting Edge after about 1,800 miles of Plowing. 

 

 
Figure 6: Küper Kova S Cutting Edge after hitting a Bridge Joint (after about 3,900 miles of Plowing) 

 

 


