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Since the LOCAL OPERA PROGRAM 
began in 2003, it has provided more than

$469,000
in funding to 48

cities, counties, and townships for a total of

66 completed projects. 
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About OPERA
The Minnesota Local Road Research Board’s Local Operational Research Assistance 
Program, or the Local OPERA Program, helps to develop innovations in the construction 
and maintenance operations of local government transportation organizations.

The Local OPERA Program encourages maintenance employees from all cities and 
counties to get involved in operational or hands-on research. In particular, OPERA helps 
to develop your great ideas locally and share those ideas statewide.

The Local OPERA Program funds projects up to $10,000. OPERA project selections are 
made as projects are submitted. OPERA-funded projects also may receive support from 
other sources, including cities, counties, suppliers, or manufacturers.
Projects are funded in two parts. The local agency is eligible for 80 percent of the total 
approved project cost when initial results are submitted. The remaining 20 percent will 
be paid upon submission of a final report.

Apply for OPERA funding
To apply for OPERA funding or to hear more about the Local OPERA Program, please 
contact Mindy Carlson or Jim Grothaus with Minnesota LTAP, or visit us online at 
mnltap.umn.edu/opera.

Mindy Carlson, Program Manager
Jim Grothaus, Minnesota LTAP Program Director
Center for Transportation Studies
200 Transportation and Safety Building
511 Washington Avenue S.E.
Minneapolis, MN 55455-0375
Phone: 612-626-1077
E-mail: mnltap@umn.edu
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In-Pavement LED Pedestrian Crossing Operations 
and Effectiveness

2011-04

Jay Hartman

City of St. Anthony Village
3301 Silver Lake Road
St. Anthony, MN 55418 

612-782-3302

Life-threatening situations can arise when           
pedestrians try to cross a street and vehicles fail to yield the right-of-way. In addition, recent 
trends have shown an increase in citizens choosing to walk or bike to their destinations. This 
has increased the number of conflicts in urban areas where heavy pedestrian and vehicle 
traffic occurs simultaneously during peak periods. The City of St. Anthony Village specifically 
identified a mid-block crossing on Silver Lake Road at 34th Avenue NE as a dangerous loca-
tion with many pedestrian-vehicle conflicts and the potential of a severe accident.

The City of St. Anthony Village identified and installed a pedestrian-activated in-pavement 
lighting system designed to increase driver compliance with state law and minimize potential 
dangerous situations. The system warns motorists as they are approaching the mid-block 
pedestrian crossing when it is occupied by pedestrians or about to be occupied by pedestri-
ans. The system includes three primary components: a push-button activation mechanism, 
bidirectional in-pavement LEDs, and pedestrian crossing blinker signs.

To evaluate the system’s effectiveness, traffic counts were taken before and after the system’s 
installation. The initial count was collected in March 2012, and the system was installed in 
September 2012. Two weeks after the initial installation, the blinker LEDs were realigned to 
optimize their brightness for drivers. 

The city has received numerous positive comments about the system. Driver compliance 
in yielding the right-of-way to pedestrians using the mid-block crosswalk has increased by 
12 percent, bringing total compliance to nearly 100 percent. In addition, the percentage of 
jaywalkers and pedestrians experiencing long waits at the crossing has decreased. No addi-
tional system maintenance has been required, and the system has performed well in the cold, 
snowy Minnesota weather. The city did discover that community outreach to residents was 
necessary to maximize use and understanding of the system. 

$79,500

$10,000

Installation of the system was completed in September 2012, and final pedestrian counts 
and evaluations were completed in May 2013. The system continues to be operational at the 
mid-block crossing on Silver Lake Road at 34th Avenue NE. 

Complete

View the complete project report online at www.mnltap.umn.edu/opera.
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Nonintrusive Road and Weather Information System  

2011-05

Tom Tesch

City of Eden Prairie
8080 Mitchell Road
Eden Prairie, MN 55344

952-949-8534

During night and weekend weather events, staff at 
the City of Eden Prairie had a difficult time 
determining when a full deployment of personnel was needed for snow and ice removal. 
Limited information about weather and roadway conditions was available to key decision 
makers who live outside of the city, which made it difficult for them to determine what type 
of precipitation was falling (snow, ice, sleet, rain), if an immediate response was needed, and 
what would be the most appropriate treatment (plowing, sanding, salting).

The City of Eden Prairie installed a Vaisala road and weather information station on Viking 
Drive near Interstate 494. The system provides real-time information on weather conditions 
and on the current grip level of the roadway. In addition, the station includes a camera that 
can be accessed from any device with Internet access. The data provided by the system allow 
supervisors and on-call personnel to make timely and informed decisions about snow and ice 
removal—including the dispatching of appropriate personnel, materials, and equipment—
even from off-site locations outside of normal business hours.

The Vaisala system was installed on Viking Drive near I-494 in November 2012. During the 
2012–2013 snow removal season, the data provided by the system were compared to data 
collected at the nearby Minnesota Department of Transportation (MnDOT) Road Weather 
Information System (RWIS) station at Minnetonka Boulevard and I-494. The data were also 
compared to weather information from the National Oceanic and Atmospheric Administra-
tion (NOAA) office in Chanhassen. 

The initial evaluation demonstrated that the data collected by the Vaisala system were com-
parable to the MnDOT RWIS station and to weather data reported by NOAA. The Vaisala sys-
tem was also a more affordable option for the city than a full RWIS. Overall, city personnel 
have successfully used the system to help monitor winter weather events and make timely 
callouts for snow removal, which has led to improved customer service for those traveling in 
Eden Prairie.  

$30,000

$10,000

The system has provided accurate, reliable data for the City of Eden Prairie. The city plans to 
continue using the system as a decision-making tool during winter weather events.

Complete

View the complete project report online at www.mnltap.umn.edu/opera.
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Traffic Control Response Trailer 
2012-01

Troy Grossman

City of Lakeville Streets Division
20195 Holyoke Avenue
Lakeville, MN 55044

952-985-2714

The City of Lakeville Streets Division is respon-
sible for traffic control, street closures, and 
pedestrian safety in all work zones, for emergency response, and at community events. 
When streets, sidewalks, or trails need to be closed due to storm debris or flooding, the city 
must react immediately. The city also has community events throughout the year that require 
the placement of more than 200 barricades to protect pedestrians and control vehicle traffic. 
The Streets Division currently has to store these barricades and other traffic control devices 
at its facility to meet any traffic control needs.

The city purchased a trailer and fabricated racks to store barricades and other traffic control 
devices. All traffic control devices have a designated location on the trailer where they are 
placed to allow for quick and easy access when needed and for inventory after each use. The 
Streets Division fabricated steel storage racks for the trailer, allowing all barricades and 
traffic control devices to be stored at its facility and ready at a moment’s notice.

Staff measured and weighed the barricades to determine space needs so a correctly sized 
trailer could be purchased. After creating a plan for how the items would best fit, the city was 
able to order a trailer and purchase steel for fabricating the storage racks. Streets Division 
staff performed all of the fabrication and obtained quotes from local body shops to prepare 
and paint the steel racks.

The completed trailer has helped the city to better store its traffic control devices and to 
improve its response to traffic control and barricade placement needs. Because of the orga-
nization of the components, the city only needs one trailer to place traffic control devices 
for large events. In the past, two trailers were needed because staff could not stack all of the 
barricades neatly or safely on one trailer. In addition, the response time for delivery and 
placement of traffic control devices has been cut in half. Labor costs and time have also been 
reduced by eliminating much of the required handling time for each barricade.  

$8,757

$8,100

The traffic control response trailer was used during the summer of 2013 for community 
events and exceeded the city’s expectations. The city has made some changes to the fastener 
systems to keep the barricades secure on the racks and is now completely confident in the 
system.

Complete

View the complete project report online at www.mnltap.umn.edu/opera.



5

Project Number

Project Leader

Agency

Phone

Problem

Solution

Procedure

Results

Approximate Cost

OPERA Funding

Implementation

Status

Sign Inventory Storage Cabinets  
2013-01

Scott Holmes

Olmsted County Public Works 
Highway Department
1188 50th Street SE 
Rochester, MN 55904

507-328-7070

Olmsted County lacked the ability to efficiently 
store and maintain its sign inventory. Signs were stacked and stored in locations that were 
unorganized and not easily accessible, such as on metal racks. Due to the high cost of signs 
that have either diamond grade or high-intensity sheeting, a more efficient means of storing, 
organizing, and maintaining the inventory was needed to prevent damage.

The county developed a storage cabinet system that was durable and could handle signs being 
repeatedly slid in and out of the storage compartment. The county constructed individual 
plywood cabinet dividers that fit inside metal racks. The dividers were built at several sizes 
to vertically store the county’s multiple sizes and shapes of signs. The system allows for easy 
access and protects the sign sheeting from damage.

Multiple sizes of cabinets were built within the metal racks using three-quarter-inch ply-
wood, with durability in mind. A one-quarter-inch piece of hard board was cut for the bottom 
of each cabinet opening to easily slide signs in and out of storage. This helps to eliminate 
wear on the plywood dividers and is easily replaceable once these pieces excessively wear. 
Multiple levels of metal racks were erected to store the individual wood cabinets, which gives 
the county the ability to store more cabinet units.

Since the cabinet units have been erected and installed, sign inventory has become much 
more efficient. The county uses magnetic labels attached to the metal racks to identify sign 
types, making it quick and easy for staff to locate each sign to be loaded in the sign truck for 
installation. The system also helps the county to keep track of its sign inventory by making 
it simple to check and evaluate the condition of its stock inventory annually. In addition, the 
clean, neat, organized look of the cabinet shelving makes the sign shop a great environment 
in which to work.

$7,963

$6,500

Olmsted County has added two more units in its cold storage building to help with the stor-
age, organization, and maintenance of its inventory for temporary work-zone signage. In 
addition, the county has partnered with MnDOT District 6 to install multiple units for sign 
storage in its new facility. 

Complete

View the complete project report online at www.mnltap.umn.edu/opera.



Chip Seal over Gravel Road

2013-03

Brian Opatz and Thomas Wood

Silver Creek Township
3827 134th Street NW
Monticello, MN 55362

763-286-2988

Silver Creek Township has 44 miles of gravel 
roads to maintain. Costs associated with grading, controlling mud and dust, and adding 
gravel lost to grading, snow removal, and traffic are often high. However, the high cost of 
paving a gravel road with asphalt or concrete prevents this from being a reasonable alterna-
tive. The township wanted a more affordable solution to help reduce maintenance costs for 
gravel roads that have low traffic volumes and primarily serve residential homes and farms.  

The township applied a flexible chip-seal mat on four miles of gravel roads. The three roads 
chosen had been recently rebuilt for grade and soundness. The project included applying a 
3/8-inch granite chip over an emulsion primer coat that was placed on top of the gravel sur-
face. The cost to apply the chip-seal mat was approximately 75 percent less than the cost of 
applying a common bituminous asphalt mix.

Construction of the primer and chip-seal mat began on July 1, 2013, on Barton Avenue 
NW, 155th Street NW, and Curtis Avenue NW. The township applied a penetrating emulsion 
primer over the graded, prepared, and packed gravel road surfaces. It then applied a granite 
chip-seal mat over the primer. All primed areas were chip-sealed the same day to protect the 
surface from traffic damage. The completed mat is about 1/2-inch thick, flexible, and moves 
with freeze-thaw cycles. 

Overall, the township and the residents living on the roads are happy with the design and 
performance of the improved gravel roads. The roads are smoother, ride well, and are not 
muddy or dusty. They have not required grading or chloride solution expenses. The township 
anticipates that the mat will be flexible and require little maintenance in its expected life of 
five to seven years. 

Although several vehicles damaged the mat in the first month after its installation, the dam-
aged areas were repaired easily, quickly, and much more affordably than asphalt or concrete. 

$182,499

$10,000

The township continues to evaluate the roads involved in the project and is confident that 
the improved surface will hold up to wear for at least five years. 

Complete

View the complete project report online at www.mnltap.umn.edu/opera.
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OPERA PROJECTS 2005–2012

2012
Evaluation of Deicing and Anti-Icing Technologies
The City of Grand Rapids assessed the operational efficiency of two alternative deicing technologies: tailgate spreaders 
and an Epoke bulk spreader. The city compared the performance of the spreaders on two equivalent routes.

Sustainable Pavement Rehabilitation Using Thin Bonded Overlay Constructed with High 
Taconite Mix
The City of Duluth constructed three roadway test sections to evaluate the performance of thin bonded overlay mixes 
containing taconite tailings, a locally available mining byproduct. 

Snow and Ice Products for Bituminous Trails in Recreational and Critical Areas
To improve winter maintenance service delivery on segments of residential bituminous trails and sidewalks, the City 
of Waconia began treating these areas with anti-icing and deicing winter maintenance liquids. The project included 
the creation of an application unit as well as the use of a blending station for winter maintenance liquids. 

Interim Report: Development of Aggregate Loss Factors for Rural Gravel Roads
Itasca County began collecting field data to measure gravel loss caused by traffic and winter maintenance activities. 
After four years of data collection, the information will be used to develop aggregate loss factors that can be used to 
predict annual gravel needs for a variety of roadway characteristics.

Greener Bituminous Pavements
Lake County developed potential reclaimed asphalt pavement (RAP) mixes containing imported, high-quality aggre-
gates that could be tested in a low-volume pavement project. These mixes allowed the county to reduce costs by using 
less new asphalt while also using surplus RAP material available from local surface renewal projects.

Implementation of an Anti-Icing Calibration Unit
The City of Golden Valley purchased an anti-icing calibration unit so its trucks could be calibrated for consistent salt 
and sand application. The goal of the project was to reduce the city’s material use, resulting in both a cost savings to 
the city and benefits to the watershed and surrounding environment. 

Skid Loader Bituminous Screed
Murray County built a wide-screed skid loader attachment to improve the quality of its bituminous patching over 
large areas. The screed slides on hydraulically maneuverable skids that can be raised or lowered depending on the 
desired thickness of the patching material.

2011
Implementation of a Scale-Tec Calibration Scale 
Olmsted County used a Scale-Tec Calibrator to correctly calibrate the amount of salt and sand being applied by its 
snowplows. By measuring the weight of the discharged material, the calibrator helped the county determine the 
appropriate settings for each spreader.

Taconite-Enhanced Pothole Repair Using Portable Microwave Technology 
The University of Minnesota Duluth’s Natural Resources Research Institute partnered with Anoka County and St. 
Louis County to test the repair of potholes and damaged pavement with mobile microwave technology. 

Innovations in Microsurfacing Materials and Application Techniques 
To improve the properties of microsurfacing for better performance on county roadways, Wright County partnered 
with Road Science to test a new flexible microsurfacing product on portions of two county roads. The new material 
was designed to improve the crack resistance of pavement.
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Use of Laser Scanning Technology to Obtain As-Built Records of Historic Covered 
Bridges
The City of Zumbrota used laser-scanning technology to complete three-dimensional scanning and data processing of 
the Zumbrota Covered Bridge. The information was used to assemble a complete digital representation of the bridge 
and to generate a 1/100-scale three-dimensional replica. 

CAD Drawing of a Simple Salter/Sander Chute
Washington County fabricated a simple salter/sander chute to facilitate more accurate and precise salt and sand 
placement on roadways. Accompanying CAD drawings were created to allow other agencies to easily fabricate, install, 
and adjust the salter/sander chute. 

Rehabilitating/Upgrading Low-Volume Roads with Waste Shingles
Blue Earth County completed a gravel road stabilization project on a section of County State Aid Highway 48 using a 
blend of recycled asphalt shingles and recycled asphalt pavement. The county plans to observe the performance of the 
shingle mix for one to two years. 

Stormwater Pollutant Removal in Rain Gardens
 As part of a street reconstruction project, the City of Grand Rapids constructed modified rain gardens that discharge 
to the city’s storm sewer system. Although not as large as traditional rain gardens, the modified gardens have 
potential as a best management practice for reducing stormwater pollutant discharge.

Minnetonka “Winter Green” Initiative 
The City of Minnetonka began a “Winter Green” initiative after being notified that it was exceeding its maximum 
chloride loading standards by the Nine Mile Creek Watershed District. The initiative included an aggressive and 
comprehensive training program as well as the purchase and installation of upgraded equipment.

Advanced Deicing Product Testing
The McLeod County Highway Department tested the use of IceSlicer™ granular deicing material. The material allowed 
for reduced usage—about half as much material was needed compared to traditional white salt—at a comparable cost.  

Installation and Early Performance of Mastic Patches on City Streets  
The City of Bloomington partnered with the City of Minnetonka to compare the performance of mastic products to 
that of traditional bituminous patching. The materials were used to successfully repair potholes and transverse cracks.

Catch Basin Maintenance/Repair Trailer 
The City of Lakeville Streets Division modified an existing trailer for use in catch basin repairs and maintenance. All 
the necessary equipment and materials are readily available, including a service crane and cement mixer installed 
directly on the trailer. 

Application of Replay® Agricultural Oil Seal and Preservation Agent 
The City of Hutchinson used Replay®, an agricultural oil seal and preservation agent that contains no petroleum, to 
seal two sections of asphalt pavement. Unlike other sealants, the treatment did not become sticky in hot weather, 
making it ideal for areas experiencing high volumes of pedestrian traffic during the summer. 

2010
Magnesium Chloride Dust Coating Evaluation
Magnesium chloride was applied to a county road to help decrease material and maintenance costs. The application 
eliminated the need to apply a biennial resurfacing aggregate layer and reduced the need for blading operations in 
areas of light traffic.
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City of Eagan Automated Vehicle Location 
The City of Eagan equipped its winter vehicle fleet with automated vehicle location technology, allowing managers 
to observe real-time snow removal operations from any computer terminal and adjust resources immediately via 
telephone and radio communications.

Cushion Release Push Frame and Weight Transfer Kits
One Cushion Release Push Frame and two Weight Transfer Kits were installed on snow blowing and lawn mowing 
equipment. The Push Frame assisted the tractor-mounted snow blower in continuously scraping the surface being 
cleared, and the Weight Transfer Kits permitted operators to increase traction by shifting weight to the drive wheels.

Brunswick Township Erosion Control Project 
When a tire fill was used to repair an old corduroy road, a silt fence was required between the construction area and 
a nearby swamp to prevent damage to the wetland. The stabilization fabric beneath the tire fill was extended to the 
construction limits and attached to stakes, forming a positive erosion control barrier.

Evaluation of Grader Front-Mounted Retriever Hitch 
A front-mounted retriever was used on gravel roads and bituminous roads with gravel shoulders, allowing one motor 
grader to perform reclaiming and blading operations in a single pass. 

U.S. National Grid Field Marker Prototyping 
The City of St. Paul investigated the methodology and equipment necessary to inexpensively mark infrastructure in 
the field with U.S. National Grid location data. A smartphone-based system for generating portable markers in the 
field and a marker-reading application for end users was developed.

GPS/AVL Tracking and Mapping 
A low-cost, flexible alternative to traditional automated vehicle location systems was developed using Nokia N900 
cellular phones, off-the-shelf hardware, and open source tools. The system is designed to help medium and small 
communities track their mobile assets.

Ultra Guard Cart Test 
The Ultra Guard Cart, a handheld device that can paint a 6-inch retro-reflective stripe on vertical surfaces, was used 
to paint guardrails on several types of curves. The cart was easy to use and adjust for different types of barriers, and 
paint stripes applied by the cart have shown less vulnerability to damage.

2009
Hot-Applied Asphalt as an Adhesive on Cold Longitudinal Asphalt Joints
An asphalt joint adhesive was used as a sealant on cold longitudinal asphalt joints and at the interface of asphalt 
pavement and concrete curb and gutter. The joint adhesive is pliable and will allow movement to occur without 
breaking, unlike the more rigid tack material formerly used to seal these areas.

Asphalt Emulsion Full-Depth Reclamation and Granular-Base Stabilization on Urban 
Streets
Several 7-ton streets scheduled for rehabilitation had their reclaimed road base stabilized with an asphalt emulsion 
to a depth of 4 inches. The emulsion provided added stiffness to the base section and allowed the depth of the new 
asphalt to be reduced from 3 ½ inches to 2 inches.

Blind Lake Chloride Research Project
High concentrations of chlorides were identified in the Blind Lake basin in part due to pre-treated road salt leeching 
into the lake. To lessen the impacts of the chloride, the city used a “liquids only” anti-icing/deicing program in the 
area.
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Blue Light Use for Traffic Enforcement
Enforcement lights, which turn blue as traffic lights turn red, were installed at a number of intersections to help police 
officers observe violators more effectively and reduce right-angle intersection crashes caused by drivers running red 
lights. 

Crack Sealing on Cupped Joints on Bituminous Pavements
Extensive cupping at transverse cracks in bituminous pavements allows water intrusion and accelerates pavement 
deterioration. By using Bergman Companies Inc. Flex-Patch material and a fine aggregate cover to seal cupped 
transverse cracks and improve ride, the serviceable pavement life was extended without the more expensive mill and 
overlay.

Culvert Sediment Elimination
Three culverts installed at the same elevation often became plugged during periods of low and normal water flow. The 
construction of a rock weir near the inlets of two of the culverts forced the water to pass through only one pipe during 
low- and normal-flow periods, minimizing the collection of sediment. 

Road Reclamation With and Without Emulsion
Goodhue County split a 6-mile road project with poor surface conditions into two segments to determine if using 
an emulsion to build strength down into the existing structure was a viable alternative to the existing rehabilitation 
procedure.

Evaluation of Rear-Vision Systems for Snowplows
With a tandem snowplow, vision is very limited and several blind spots occur, particularly when the snowplow is 
backing up. Rear-vision cameras and LCD monitors were installed on snowplow trucks to determine if they would 
improve drivers’ ability to see directly behind the plows during snow or ice events.

2008
Evaluation of Paving Fabrics for Isolation of Bituminous Cracking
Existing bituminous pavements require major seasonal maintenance for both thermal and distress crack repairs. 
Spun-glass paving fabric was used to preserve existing bituminous pavements by isolating the effects of heavy crack 
sealants and reflective cracking.

Low-Cost Base Stabilization
To stretch limited road funds, county officials turned to full-depth reclamation to use the existing bituminous surface 
as additional base material. An insufficient amount of bituminous and base material, as well as limited road width for 
additional material, led to the use of a low-cost base stabilizer to strengthen the existing material.

Improvement of Water Quality in Storm Ponds
The Minnesota Pollution Control Agency requires public road authorities and others to construct storm-water ponds 
as part of its National Pollutant Discharge Elimination System. Two windmills were installed on a berm adjacent 
to the pond in order to use wind energy at no cost and a direct drive compressor to provide the airflow and oxygen 
necessary to aerate the pond.

Seal Coating of a Gravel Road Hill
The grade and curves on the Muhle Coulee Hill make it difficult to keep the surface smooth, so a seal coating was 
applied to the top half mile of the hill. Gravel was applied and then graded, and hot oil and chips were put down and 
rolled to a smooth surface.

QuickView Storm Sewer Camera
The implementation of the National Pollutant Discharge Elimination System (NPDES) Municipal Separate Storm 
Sewer System (MS4) Permit requires that owners of MS4 storm sewer systems inspect the systems for maintenance 
needs. The QuickView camera system allows a single person to view and examine the sewer system as well as record 
video and audio.
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Road Material Recovery
A loss of gravel and crushed rock from road surfaces and shoulders required the installation of a wing-mount retriever 
on the township road grader, which created smoother transactions and a safer roadway.

Mini Paver
Longitudinal cracks along curb lines and centerline streams required crews to hand-patch certain areas in order to 
preserve the integrity of the bituminous surface. Using the Mini Paver more than doubles the amount of patching 
that can be completed in a day, and roads will remain in better condition longer.

Evaluation of Hot Beam Wiper Blades
Windshield wipers become coated with ice during snowplow operations, causing poor visibility out of the windshield. 
Hot Beam wiper blades were installed on the front of snowplow trucks to keep ice from forming.

2007
Extending the Life of Bituminous Overlays
Fiberglass mat TruPave was used prior to overlaying with new bituminous in order to prevent reflective cracking and 
provide a moisture barrier. A June 2006 inspection found that roadway sealed with TruPave averaged 36 cracks per 
100 feet, while the control section averaged 79 cracks per 100 feet.

Recycled Tear-off Shingles Road Construction Demonstration
The use of post-industrial recycled asphalt shingles (RAS) as a partial asphalt and aggregate supplement in hot-mix 
asphalt (HMA) has been specified by MnDOT, but more field experience was required to demonstrate the use of post-
consumer RAS. Several HMA blends containing RAS scraps were tested near the town of Hassan.

Millings for Gravel Road Stabilization
Millings were added to Scott County roads that required expensive maintenance because of heavy traffic. The millings 
were a cheaper alternative that kept roadbeds sturdier as well as less dusty in dry weather and less slick in wet 
weather.

Pick Cutting Edges
Straight cutting edges on washboard roads disturb more gravel than necessary. Pick cutting edges were used to 
comb the road top instead. Picked blades also helped remove snow in the winter and helped evenly spread caught-up 
vegetation on the roadside.

Frost Boil Correction
Geo-Tec fabric was used to seal the road bed instead of rock or gravel in order to prevent frost boiling and other road 
defects. The material will be used in future road repairs.

2006
Windshield Wiper Deicer
A pneumatic system was installed to remove ice and snow on plow windshield wipers from inside the cab, keeping 
drivers safe and warm. The system has since been implemented by several agencies and counties.

Concrete Pipe Tie Bars
A tie-bar system on the exterior of concrete pipes allowed crews to positively tie sections of pipe together without 
having to go inside the pipes and also prevents debris from being snagged inside the pipes.
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Increasing the Capacity of Slab-Span Timber Bridges
University of Minnesota research showed that increasing the number and size of spreader beams increased the 
capacity and performance of a slab-span timber bridge over Buffalo Creek to accommodate increased traffic and loads.

Pedestrian-Activated Solar Warning Flasher
Flashing lights activated by pedestrians drew attention to a crosswalk in St. Paul and initially reduced conflict points 
at the intersection, but traffic behavior reverted after about three months, showing the devices have short-term 
effects on vehicle stopping actions.

DuraTherm Pavement Markings
Ramsey County tested DuraTherm pavement markings at a highway intersection for durability, ease of installation, 
retroreflectivity, and cost. Testing continues to determine if the markings outlast traditional epoxy treatments.

2005
Improved Effectiveness of Salt Brine as an Anti-icing and Prewetting Agent
Mankato found that liquid corn salt as an additive to the salt brine solution applied to winter roads resulted in longer-
lasting road treatments and reduced need for salting trucks during snow events.

Advanced Warning with Solar-Powered Flashers
Kanabec County tested three different light-emitting diode flashers to alert drivers to controlled intersections down 
the road that they might otherwise not notice, especially at night or in inclement weather.

Dust Reduction and Stabilization of Gravel Roads
Gravel roads under heavy use in Kanabec County were treated with a soil stabilization product that increased load 
capacity and durability while reducing dust.

Construction Project Process Automation
Software and tablet personal computers used by Morrison County construction crews eliminated many duplications 
of information in the office and field, saving substantial time—in the case of engineering staff, reducing hours worked 
by almost half.

Cameras for Striping Truck
The cameras on a Washington County striping truck were inadequate for outdoor use. Operators couldn’t view 
monitors over the glare of sun and the system was susceptible to water leaks. Upgrading to cameras used on large 
agricultural equipment solved the problem, reducing operator strain and eliminating the retracing of lines.

Blower Attachment to Remove Grass Clippings From Gravel Roads
A blower mounted to the front end of a Marshall County motor grader cleared gravel roads of grass clippings, which 
not only maintained the safety of the roads but also reduced the cost of replacing gravel that previously would have 
been discarded.

Rockville X-hesion Testing
A dust-control product was used on Rockville roads to increase the load capacity and minimize dust, but failed to meet 
standards of success when tested on three roads.

New Road Preparation Technology Prior to Overlay
A flexible slurry system tested on a one-mile section of road in McLeod County improved smoothness, durability, and 
cost-effectiveness, though the procedure was more expensive than traditional methods.



About Mousetrap 
Following is a compilation of all the entries from the Federal Highway Administration 
Local & Tribal Technical Assistance Program (LTAP/TTAP) 2013 Build a Better 
Mousetrap National Competition, representing LTAP/TTAP centers from around the 
country. 

The mission of LTAP/TTAP is to foster a safe, efficient, and environmentally sound 
surface transportation system by improving skills and increasing knowledge of the 
transportation workforce and decision makers. Sharing best practices is a cornerstone of 
the program.

The Build a Better Mousetrap National Competition highlights innovative solutions 
to everyday problems and issues that local and county transportation workers and 
other LTAP/TTAP clients encounter. These solutions can be anything from new tools 
and equipment modifications to processes that increase safety, reduce cost, improve 
efficiency, and improve the quality of transportation. 

If you would like additional information about the Build a Better Mousetrap National 
Competition, please visit www.ltap.org or contact Carolyn Kramer at the FHWA LTAP/
TTAP Clearinghouse at ckramer@artba.org or 202-289-4434.
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First Place
Dyed Hydraulic Fluid
Michigan

Problem Statement
Finding hydraulic leaks on snow-covered vehicles was difficult.

Solution
Dan Gard worked with a local oil distributor to find a blue, mineral-based dye to color the hydraulic fluid 
on City of Wyoming trucks. He chose blue because it stands out; most other colors can be confused with 
other truck fluids. To experiment with the dye, Dan added 1/2 to 1 cup to the 40- to 60-gallon hydraulic 
fluid tank on a few trucks. After experiencing no adverse effects, he added it to the rest of the trucks 
and also added about 3/4 gallon of dye to his agency’s 300-gallon bulk hydraulic fluid tank. He has used 
the dye for three years. Dying the hydraulic fluid for the department’s entire fleet requires about 4 gal-
lons of dye per year.

Labor/Materials/Cost
$35 per gallon

Savings/Benefits to the Community
With the dye, hydraulic leaks are much easier to spot, which speeds up problem diagnosis and also sim-
plifies the pre- and post-trip checks for drivers.

Contact
City of Wyoming
Department of Public Works
Daniel Gard
Motorpool 2660 Burlingame SW
Wyoming, MI 49509
616-530-7262
gardd@wyomingmi.gov
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Second Place
Asphalt Spray Bar System
Colorado

Problem Statement
Our problem developed during our asphalt patching operations. When patching larger areas—for 
example, “blade patching” using a grader or backhoe bucket—we were using our truck-mounted spray 
wands to apply the “tack oil” so the asphalt would adhere properly to the existing asphalt surface. Do-
ing this by hand resulted in uneven application, the use of too much product, and on windy days, the 
operator getting covered with tack oil—ruining clothing, getting into the trucks, and worse, at times 
getting into eyes and faces of employees. Using a distributor truck for these relatively small jobs was 
overkill and was too problematic with the amount of tack oil involved.

Solution
A pair of our employee/operators came up with a simple, cheap, and effective solution. Using their 
own time and money for the prototype, they developed a spray-bar that hung on the back of the as-
phalt patch truck, on the lift arms for the patch roller. The hand wand can be quickly disconnected and 
the hose attached to the spray-bar. The bar has several valves that can control the width of the area 
being sprayed, and the roller lift can raise or lower the bar, changing the thickness of the pattern. This 
can all be turned on and off from inside the cab while on the move.

Labor/Materials/Cost 
Total cost was about $40.

Savings/Benefits to the Community
The effect on the job was immediate and dramatic—we were seeing a more even application of the tack 
oil, resulting in a better final product using about a third less oil and saving us money at the onset. 
To top it all off, our operators were no longer going home wearing a layer of tack oil, keeping it out of 
their eyes and off their clothes. The spray-bar project has proven to be a win/win for the county and 
the workers!

Contact
EI Paso County Public Services
John McMinn
3275 Akers Dr.
Colorado Springs, CO 80922
719-520-6827
cltap@colorado.edu
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Third Place
Brine-Making Totes
Pennsylvania

Problem Statement
This municipality, like many across Pennsylvania, wanted to apply brine to its winter 
maintenance program but did not have funds to purchase the necessary equipment.

Solution
The public works director, Robert Reimer, contacted a neighboring municipality that had 
been doing this for a couple of years. That municipality purchased the spray set-up along 
with a brine maker. Robert, along with his highway crew, had to find a way to make the 
brine and apply it at minimal cost. They came up with an idea to use palletized totes to 
make, apply, and store the brine. The highway crew took about a day to cut the totes, drill 
the holes, and install the pipe and valves along with the wooden hopper.

Labor/Materials/Cost
$300—for spray bar with hose, solenoid valve and camlock fittings; $150—brine-making 
tote; $90—application tote; $540 in total costs.

Savings/Benefits to the Community
Savings are abundant as a manufactured system can cost up to $20,000. Savings for salt 
increase with each weather event: the first salting would take about 12 to 16 tons of salt 
for our streets. With brine it takes about one ton of salt.

Contact
Nazareth Borough, 
Northampton County
Robert Reimer
134 South Main Street 
Nazareth, PA 18064
610-759-2543
nazboro@rcn.com
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Additional National Entries
Spring Compression Tool
Connecticut

Problem Statement
The mechanics needed a safer way to compress and install trip edge springs on Tenco Plows.

Solution
The tool is placed on top of the spring perch, with the shaft extending through the coil spring. A bolt 
is placed through the bottom of the tool, allowing the tool to be tightened and the spring to be com-
pressed. Tension is taken off the spring, and now the bottom retainer pin can be safely removed from 
the bottom spring perch. The tension can now be released on the tool, and the spring can be safely 
removed. Reverse the procedure to reinstall. This tool works very well and has saved the town down 
time on equipment and increased productivity.

Labor/Materials/Cost
$20.00 - $30.00

Savings/Benefits to the Community
Increases productivity and makes the job a lot safer.

Contact
Town of Vernon 
Dwight Ryniewicz
383 Hartford Turnpike 
Vernon, CT 06066
860-870-3500
dryniewicz@vernon-ct.gov
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Intake Backing Plates for City Storm Drains
Montana

Problem Statement
On the Bozeman city streets, intake backing plates covering stormwater drains were being damaged 
by heavy equipment running over them or by snowplow trucks during winter months. These plates 
are required by the City of Bozeman’s Engineering Department to protect debris from getting into the 
stormwater drain systems.

Solution
The usual method of replacing damaged intake backing plates required digging out old broken plates 
embedded in concrete and removing concrete and infrastructure. It would take approximately three 
days in labor, cutting into concrete to replace the entire backing structure. After looking at viable solu-
tions, it was determined that a metal cap could be bolted onto the remaining infrastructure of the dam-
aged plate.

Labor/Materials/Cost
Cost involved: labor = $75 (one employee three hours @ $25/hour); materials = $25; total cost = $100

Savings/Benefits to the Community
The savings and benefits to the City of Bozeman include less time and fewer materials for repairing 
damaged intake plates—approximately three hours versus three days—for a savings of $700. The other 
benefit is repairing a damaged intake plate in a quicker timeframe, thereby meeting the requirements of 
City of Bozeman’s Engineering Department to protect the stormwater drain system.

Contact
City of Bozeman Street Department
Steve Kurk
814 North Bozeman Avenue 
PO Box 1230
Bozeman, MT 59771
406-582-3200
skurk@bozeman.net
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Motor Grade Wheel Rake
North Dakota

Problem Statement
After the ditch has been mowed, grass from the ditch blows onto the roadway. When blading the road 
with a motor grader, the grass mixes with the gravel, causing big mounds and ridges. Two to three feet 
of mowed grass ends up on the roadway, narrowing the width of the roadway. The mounds and ridges 
are a hazard to the traveling public, and the potential for accidents increases.

Solution
Modify a wheel rake to mount on the front end of a motor grader to remove the loose grass on the road-
way prior to the road being bladed. The rake attaches to the dozer blade with multiple adjustments for 
angle and height. After the loose grass is raked into the ditch, it blows away or deteriorates.

Labor/Materials/Cost
The wheel rake was discarded by a local farmer and was acquired at no cost to the county. Miscellaneous 
material was used to modify the rake to include flat iron, telespar tubing, and nuts and bolts for a cost 
of $50. The labor involved was for two people for eight hours @$35/hour combined for a cost of $280. 
The total cost was $330.

Savings/Benefits to the Community
The safety to the traveling public is greatly improved by the elimination of mounds and ridges of mixed 
grass and gravel. The roadway is wider and the gravel is more evenly distributed on the roadway. Only 
having to make one pass blading with the wheel rake mounted on the motor grader saves time and mon-
ey instead of having to make multiple passes without the rake. Employee and public safety is improved 
because employees don’t have to spend time on the road surface removing large bunches of grass mixed 
with gravel.

Contact
Griggs County in North Dakota
Matt Monson and Jim Anderson
PO Box 427 
Cooperstown, ND 58424
701-797-3420
wayne.oien@griggscountynd.gov
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Concrete Bridge Beam Launcher
Ohio

Problem Statement
Our agency replaces up to eight bridges per year using precast bridge beams that are made by our workforce in our 
beam shop. Our fabricated pre-cast beam sizes range from 10 to 40 feet. Typically each bridge, depending on the 
span, would require at least eight beams. The average beam sizes are 20 to 30 feet in length and 18 to 24 inches 
thick. Each beam, depending on length, can weigh up to approximately 20,000 pounds. Because of the intense 
schedule of bridge replacements and rising costs each year, we were looking for ways to save money. We evaluated 
the costs associated with beam replacement requiring the use of a private crane. There also were challenges at 
times for the subcontracted crane service to meet our tight schedules of the bridge crew during the busy construc-
tion season.

Solution
Build a beam launch device. Basically, it is a heavy-duty rail-track system with an attached cart that rolls back and 
forth. During the staging process, the beam launcher is hoisted across the span of the bridge abutments. The cart, 
simply made of a truck fifth wheel on heavy-duty casters, is permanently attached to the rail. The beam launch 
requires the use of a rubber-tired loader, a rubber-tired excavator, and a track excavator. All these pieces of equip-
ment are already used at the job site for the bridge construction. The semi-truck, with the loaded beam, backs up 
to the bridge. The loader attaches to one end of the beam, while the excavator attaches to the other end of the 
beam. The beam is then hoisted onto the beam launch. One end of the beam fits onto the launch cart, while the 
other beam is still secured to the loader. The loader attached to the rear of the beam then slowly moves forward. 
The forward end of the beam that is attached to the cart then slowly wheels across the track to the other side of 
the bridge span. Two excavators, one located at each abutment wall, will then lift the beam off the cart equally. The 
beam is then set into place. It takes approximately four hours to set eight beams using the same amount of labor 
that it would have taken using a crane.

Labor/Materials/Cost
The total cost of material, which included the two steel I-beams and steel members that were used to build the 
beam launcher, was only $1,100. Additional costs of $2,400 included miscellaneous hardware, welding and torch 
use, and county workforce labor. The total investment of this device came to $3,500, which is slightly over the 
crane service cost of JUST one bridge replacement project. 

Savings/Benefits to the Community
Crane costs from a sub-contractor average $2,500 per bridge. The beam launcher will account for approximately 
$25,000 per year savings. Another benefit is that the bridge crews have more flexibility with project scheduling in 
setting the bridge beams. Purchasing a crane is not a feasible option because of the expensive initial purchase, the 
additional maintenance costs, and need for an experienced crane operator. This monetary savings can be applied to 
other much-needed maintenance/replacement projects. Most importantly, this agency is proud of the hard work 
and team involvement with the bridge supervisor, fabricator, and all who were involved with this successful, cost-
savings solution. 

Contact
Preble County
David Krazl, Bridge Supervisor
1000 Preble Drive
Eaton, OH 45320 
937-456-4600
davidk@prebeng.org
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State Entries from Regional Competions
Construction File Rack
City of Fountain, Colorado

Problem Statement
The amount of space and equipment needed for stands to store files in became cost-prohibitive. Purchas-
ing the stands was about $100.00 each, and to hold just this many files would have required about 5.5 
racks.

Solution
A 7-foot by 4-foot construction file rack was designed and constructed to minimize cost and office space 
used.

Labor/Materials/Cost
The construction file rack was designed with three sheets of fiberboard with 2-inch x 2-inch supports. 
Holding two of the sheets together, with one being about a ½-inch lower or higher than the other, a 3½-
inch hole was drilled through both of them. The holes were centered about 5½ inches apart to mark drill 
holes for the hole saw. The back sheet, which has no holes, was screwed or nailed to two side sheets that 
are 2 feet x 8 feet. The front and back sheets are attached to 2-inch x 2-inch posts in order to support the 
file system. Three-inch by 24-inch cardboard tubes were attached through each hole. Due to low ceilings, 
the sheets were cut to 7 feet tall.

The file rack took one person two days to construct. Letters were installed on the top row, and numbers on 
the side rows, to allow printing a list of plans for quick reference—for instance, a subdivision located in 
B-3, etc.

Savings/Benefits to the Community
The file rack holds 165 construction plans in a 4-foot x 2-foot area, expediting efficiency. The completed 
project saved the city about $450, taking up a lot less room in offices.

Contact
Tom Harmon
City of Fountain Inspector
719-322-2074
tom@fontaincolorado.org
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Side Chute System
Arapahoe County Road and Bridge, Colorado

Problem Statement
The Arapahoe County Road and Bridge Crew was looking for an easier way to fill in around the guardrail 
portions of our bridge decks after we had cleaned, graded, and added new asphalt near the guardrail sec-
tions of the bridge.

Solution
The Road and Bridge Crew has access to a shouldering machine, but felt that it was too big and would 
still not put the material where it needed to be—under the guardrail areas. The crew then looked at 
tandems that have conveyer belts in the bottom and feed a side spinner for applying salt and sand. We 
pulled a spinner off the truck and extended the side chute. We made it so we could adjust it with a chain 
and could fold the chute up completely for travel mode. The chute is on the driver’s side of the truck, 
allowing the driver to see the amount of material needed and ensure that it is being put out evenly. This 
allows other crew members to rake the material down to match grade without need of other equipment 
and with little or no waste.

Labor/Materials/Cost
Total cost was approximately $200. The process to build the side chute and attach it to the truck took 
about four hours. The materials needed to build the chute included:
 

Savings/Benefits to the Community
There is a great savings of time and material to Arapahoe County since we started using the side chute 
system. We are using about 25% as much time and material as we previously were to do fill-ins on the 
guardrail projects. The savings of materials and manpower has been significant. By using the side chute 
system, the projects are completed much quicker and more efficiently, making it easier for us to control 
traffic and keep our crew safe by spending less time in the roadways.

Contact
James Bunner and Frank Behrens
Arapahoe County Road and Bridge
4405 S. County Road 129
Bennett, CO 80102
jbunner@co.arapahoe.co.us

1   4-foot x 2-foot used sign
1  4-foot x 2.5-foot used sign
1  piece of ½-inch conduit 13  
 inches long
1  5/16-inch chain hook
1  5/16-inch clevis
10 feet of 5/16-inch chain
18 inches of ½-inch thread

12  ½-inch nuts
6  ½-inch lock washers
6  ½-inch flat washers
3  ¼-inch nuts
3  ¼-inch lock washers
3 ¼-inch flat washers
3 ¼” x 1-inch bolts
2  tarp straps 6 inches long
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Spreader/Auger
St. Clair Township, Columbiana County, Ohio

Problem Statement
Spreader auger wears out too fast due to the abrasive winter mix of salt, #8 slag, and #1G-ash.   

Solution
Reinforce auger post and auger outer rims with stainless steel.                                                                                                                                     

Labor/Materials/Cost
Uses 5 lbs. #ER 308 LSI .030 stainless steel mig wire.  About four hours of labor by a community ser-
vice person (free labor). 1 lbs. of #ER 308 LSI wire is about $10.00, for about $50.00 total in cost.

Savings/Benefits to the Community
Depending on the season, an auger would last about 1½ seasons without the reinforced outer rims and 
center post. The cost of the auger is about $350. Our prototype has already lasted three years and is 
still going strong. We should get at least another three years out of it easy. So our savings keep grow-
ing every 1½ years. So every six years we get out of an auger is 6/1½ yrs. = 4 fewer augers to buy.  4 x 
$350.00 = $1,400.00.

 $1,400.00 savings every six years per truck/6 years = $233.30 per year savings.  
End results: $ 233.30 per year savings per truck x 5 trucks = $1,166.50 per year total savings

Contact
Scott Barrett, Road Supervisor
15442 Pugh Road Suite #1
East Liverpool, OH 43920
330-385-5509
sbarrett@stclairtwp.com

23



24

Rhino Lift
Colerain Township, Hamilton County, Ohio

Problem Statement
We had a need to lift heavy castings for catch basin inlet rebuilding. With our aging infrastructure and 
over 3300 catch basin inlets, we had to get creative to improve efficiency and promote safety for our 
employees, residents, and the traveling public. To rebuild a catch basin, we had to take extra equipment 
to the job site, such as an extra dump truck pulling a drag with a backhoe. The space needed to park the 
equipment and perform the job took up valuable residential street parking. This approach also required 
an extra person and time for advanced posting of temporary no parking signs on the day prior to the 
work beginning. Also there was a lot of extra travel time, and a piece of equipment was tied up for an 
extended period that was needed and used only at the start of the rebuild (to remove the casting and set 
it off to the side) and then not needed again until the end of the rebuild. There were also safety con-
cerns: one involved unloading and loading the backhoe on the street, while the other involved workers 
who would attempt to lift the lighter but still too heavy single catch basin inlet castings by hand, which 
caused a major concern for back safety or additional injuries. The double catch basin inlet castings were 
just too heavy.        

Solution
Working as a team, road supervisor Tim Lange and maintenance workers Steve Rader, Paul Schwab, 
and Kraig Rieman used years of experience and outside-the-box thinking to come up with a solution. 
The goal was to increase productivity, save cost, and improve safety. The key factors we addressed were 
to use the least amount of equipment possible while reducing lost travel time and to avoid using valu-
able street parking while also addressing personal and public safety issues. The solution was to utilize 
our single-axle dump truck with the snowplow frame attached and put to use the truck’s hydraulics to 
perform the heavy lifting. We discussed, designed, and fabricated a lifting arm with an easy-to-install 
system that attached to our existing snowplow frame and designed a clamp attachment for a secure and 
balanced hold on the casting. We named this the “Rhino Lift.”    

Labor/Materials/Cost
The total labor through design, building, and modifications was about 30 hours. The equipment we used 
to construct the “Rhino Lift” attachment were our welder, cutting torch, grinder, drill, and various hand 
tools. Materials we used were the scrap recycled beam, other pieces of scrap metal for the beam attach-
ment to our existing plow frame and the clamp attachment, a section of chain, a plow marker bolted to 
the top of the frame in the front for visibility, and finally, paint. Our cost besides our labor hours were 
at a minimum. We used a recycled/scrap metal beam that had been in our possession and not used for 
about 25 years, and scrap metal pieces and chain we had around the garage. The minor cost was the plow 
marker we installed after some trials so the driver could see the lifting arm in front of the truck from 
the driver’s seat, and the paint. Estimated cost is $75.00.  



Savings/Benefits to the Community
The savings and benefits of this innovation are dramatic. This creative tool was developed and designed 
for a minor cost with a major payback to Colerain Township and its residents. Overall efficiency was 
greatly improved from reducing the extra equipment to and from the job site twice. Labor hours were 
reduced by not needing to post street signs in advance and by moving the equipment to and from the 
job site twice. There will be a great savings in fuel usage. The residents will have less disruption, and 
street parking issues will be reduced to only the area of the catch basin inlet repair. Safety is improved 
for the township employees in regards to loading and unloading equipment on the street and for their 
personal back safety, which is vitally important and will help reduce the chance for worker compensa-
tion claims.  The “Rhino Lift” will greatly improve the ease of lifting and resetting castings, thus making 
it safer, significantly reducing cost, improving the time needed and quantity of catch basin inlet re-
builds. The “Rhino Lift” is already paying dividends now and will way into the future. 

Contact
Tim Lange, Road Supervisor
4160 Springdale Road
Colerain Township, Oh 45251
513-385-7502
tlange@colerain.org 

25



The “Snow Belter” Total Brine System
Chardon Township, Geauga County, Ohio

Problem Statement
How could a small township road department in the “Snow Capital” of Ohio get the benefits of adding 
brine to its snow fighting arsenal without spending an exorbitant amount of money on a fully function-
al, turnkey brine system complete with mixing, distribution, and storage?

Solution
We challenged one of the largest plastics/fluid handling companies in the Midwest to develop a total 
turnkey brine system made specifically for small towns at a price somewhere near $10,000. Indelco Plas-
tics Corporation of Minnesota accepted the challenge. Together we designed, developed, and refined a 
turnkey system that now puts us in the same league as ODOT. During the initial design of the distribu-
tion tank, we increased the challenge to have the tank double as a hydro-seeding system during the off-
season. This additional use of the system greatly impressed our trustees when it came time to attempt 
to get the purchase approved.   

Labor/Materials/Cost
Design phase: Received significant input from our brine/liquids mentor, John Thorpe, retired ODOT/35 
years. 850-gallon mix-tank with 5 HP Honda pump to agitate and dissolve the solution. 2,100-gallon 
storage tank. 725-gallon, skid-mounted distribution tank, with 5 HP Honda Pump, spray bar with drag 
hoses. We modified the mix-tank agitating header to our own design, which cut batch time from 2 hours 
to 30 minutes. We also designed a front-mounted spray bar for applying liquids in icy conditions ahead 
of the wheels. Installed Firestone air-bag system on 2003 F-550 4x4 dump to accommodate the 725-gal-
lon tank’s weight. Simple manual valves, not costly electronic. Since we were the design, development, 
and testing partners with Indelco, we received a significant discount on the system and purchased the 
prototype for $9,999.95. When the system goes to market this year, it is anticipated to sell for $15,900. 
We purchased a used 2,500-gallon storage tank locally to increase our total storage to 6,100 gallons. We 
hope to add 10,000 gallons of additional storage this year and another distribution tanker truck with 
2,000-gallon capacity.

Savings/Benefits to the Community
First-year cost analysis is not complete yet, but here are the facts. The tanker has been out countless 
times by itself whereas in the past, three to four salt trucks would be used to treat road conditions. 
Roads pre-treated with brine no longer hard-pack, which gives us MUCH SAFER roads and buys us time 
before plow trucks are needed, saving us man-hours. We have been able to eliminate the salt/cinder mix 
and use straight salt, which performs much better and eliminates high-berm conditions that damage 
roadways and are costly to clean up. Subdivisions that had been snow-packed in the past are now cleared 
quickly, and icy road conditions are nearly a thing of the past.

Contact
John Washco – Road Superintendent
9949 Mentor Road  
Chardon, OH 44024
440-285-9002
Chardontwproads@aol.com  
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Public Works Work Order & Special Service 
Request Database
City Of Centerville, Ohio

Problem Statement
Being a public works department that provides services to a city with a population of approximately 
24,000 citizens, we have a lot of various work orders that are generated for many requests. Our past 
system required our public works secretary to write a work order; this was a triplicate form that would 
allow for the public works director to receive a copy, the public works supervisor to receive a copy that 
would be handed down to the crews, and finally an original that would be filed separately by location for 
future reference. Our street department would also assist our refuse department with bulk pickups that 
were recorded on triplicate forms as well. These special service requests were also used to bill the refuse 
customer. Researching status of a particular work order or special service request required communica-
tion among staff members and/or the research through filing cabinets to find the desired information.  
Finding history for a particular address or request would take some time even though we had an orga-
nized filing system for the processed requests. Time is money, and efficiency makes the difference—es-
pecially when dealing with the public. Being able to sort out sign requests, asphalt requests, catch basin 
requests, tree requests etc., was nearly impossible under our old system.  

Solution
Computerizing the work orders and special service requests would be the ideal arrangement so that 
at a click of the mouse we could generate the required information for any work order or special ser-
vice request whether it was being processed or had been processed, or if a new work order was needed. 
Streamlining the process so that being able to go back multiple years with only a click would be the focus 
of our goal. Having the ability to track required maintenance patterns or the ability to pull stats for vari-
ous requests such as sign requests, asphalt complaints, or catch basin repairs, just to name a few, would 
provide an efficient foundation for managing our resources. Allowing multiple employees in the organi-
zation to have access to the same information at the same time while sitting at their computer would be 
the ideal goal for efficiency for our organization. Customer service could be expanded throughout our 
department without the unnecessary research through file cabinets or communication among employ-
ees to locate answers related to past or current work orders. The system would have to be user-friendly, 
economical, and accessible for all involved. Microsoft Access seemed to offer the answer.  

Labor/Materials/Cost
One of our public works supervisors utilized his time for the labor on the project; the equipment used 
was a city-owned computer, and the materials were the Microsoft Access program, all of which the city 
already owned. As noted above, the labor was provided by the city, and the equipment and materials 
were already purchased. Time involved for designing the database totaled approximately 80 hours and 
requires an additional 25 hours on a yearly basis to reorganize for the next year.  

(Continued on page 28)
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(Continued from page 27)

Savings/Benefits to the Community
The entire project was performed in-house so there was no upfront cost incurred. Future savings is 
difficult to measure since this is the type of project that gets better with time. When it comes to look-
ing up a past records, the older the record, the longer it can take to locate. With a database that shows 
multiple years, the answer can be generated at a click of the mouse, preventing wasted hours looking 
through past records. Another savings is the reduced cost for paper. The past system required triplicate 
work orders and special service requests that cost 32 cents each in 2007. With the computerized Access 
system, normal printer paper can be used to generate the work orders, eliminating the third copy for 
the secretary’s file since the program will store the information. The ease and convenience of looking up 
information and pulling specific reports for “types of complaints” allows our department to see where 
our efforts are utilized. It allows us to track if there are patterns for maintenance that may be red flags 
for future planning. It provides special service request information for billing of our refuse customers 
through our finance department. The new system has improved our efficiency and ability to provide 
excellent service for our residents.

Contact
Marty Tackett
7970 South Suburban Road
Centerville, OH 45458
937-428-4738
MTackett@centervilleohio.gov 
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Brine Delivery System
City Of Cuyahoga Falls, Ohio

Problem Statement
To find a better way to fully utilize our salt brine supply in an efficient, easy to operate, and cost-effec-
tive way, giving us the ability to anti-ice and deice roadways and parking lots, fill satellite brine tanks, 
as well as the ability to flush bridge sidewalks with brine in the winter or bridge underpasses and raised 
islands with straight water in warmer months.

Solution
From a functionality perspective, we wanted something easy to operate, easy to take off and on if neces-
sary, and the ability to handle the harsh environment, and it had to at least handle all of our current 
application needs. We didn’t want something that was too complicated to work on, and it needed to 
be cost-effective to build. An old plow frame, which was going to be scrapped out, was utilized for the 
framework. This gave us the ability to use it on any of our trucks; it was of sturdy construction, it had 
raising/lowering as well as power-angling abilities, and it did not cost us anything extra for our project. 
By having our brine-dispensing unit in front of the truck, it gave the driver better vision of what was 
happening while looking forward and driving. The idea that it was better to push the snow from the 
front rather than to coat the snow from the back made this an even better idea. Two-inch flexible plastic 
tubing was used. This low-cost material can handle the harsh environment while not rusting under the 
brine usage. The plastic tubing gave us less friction loss for pressure through a smoother interior sur-
face and fewer hard angles compared to steel plumbing. Simple brass ball valves were used to give the 
operator the different functionality. They could just use the front fan sprayers to deice, just use the side 
flusher for sidewalks, or adjust the valves to simply fill/refill the brine storage tanks at each salt barn.  

Labor/Materials/Cost: Labor
Two persons @ five days each. Material: one used plow frame ($0), four ball valves ($360), 20-foot vinyl 
2-inch hose ($40),  assorted 2-inch plumbing fittings ($340), rust-proofing paint  $20). Total cost to 
fabricate – $700-$800

Savings/Benefits to the Community
Salt brine is free to the street department while dry rock salt costs $48.96 per ton. While using this 
unit to anti-ice, we are saving five to seven times the amount of rock salt it would take to deice. When 
we are using it to deice, we are saving 100% in dry material! When used as a sidewalk flusher, the brine 
cuts right through even deep, heavy snow, leaving wet sidewalks in no time. This works great for helping 
children get to school since State Route 8 and the Cuyahoga River bisect our city, and bridge access is of 
great importance. We have a low-cost solution that allows us to effectively remove snow and ice utilizing 
existing vehicles. We feel that it is easier and safer for our drivers as well as better for our citizens and 
the entire driving community!  

Contact: 
Charles Novak, Street Department
2560 Bailey Road Cuyahoga Falls, OH 44221
330-971-8030/ NovakCJ@cityofcf.com 
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Computerized Sign Maintenance and 
Management Record Keeping
Jackson Township, Ashland County, Ohio

Problem Statement
To automate the record keeping associated with road sign management and maintenance

Solution
When it became a federal mandate to implement sign retroreflectivity guidelines, our township was 
faced with many concerns: 
1. Once we determined which signs needed to be replaced, how would we ultimately keep track of the 

signs that were being replaced? Since municipalities have been given the flexibility to deal with the 
regulations on their own schedules, we would not be replacing all of our signs at once. 

2. Once a sign was replaced, how would sign-life retroreflectivity be tracked (as an HIP-rated sign may 
last up to 10 years)?  

3. How would we track the replacement of an HIP-rated sign that was damaged? 
4. If we measured a sign’s retroreflectivity at different times of the year, where and how would we 

record that information? 
5. Off-the-shelf road and traffic sign asset management software was costly and too complex for our 

township. (We have a budget of about $225,000 – and 23 miles of road to maintain). 
6. The need was for something inexpensive and customizable to our immediate needs. 
It became imperative that the solution be addressed in Microsoft Access because there was a need for 
multiple tables—two at a minimum (Master Sign and Sign Maintenance). Therefore, a relational data-
base was developed. A solution utilizing Microsoft Access had flexibility and expandability: 
•	 Amount of data is irrelevant. A township with 10 signs vs. one with 500 can be accommodated. 
•	 Type of data is irrelevant, which is why townships that require more information to be tracked on 

their signs can be easily accommodated. 
•	 Complex queries can be built for any type of data retrieval. 

Labor/Materials/Cost
1. Used my own personal digital camera as well as the one owned by the township to take pictures of 

all the signs in the township (traffic, road, parking lot, and others). Digital camera already owned by 
township for zoning department. 

2. Assigned a unique code to each sign and recorded it in the database along with any other relevant 
data. NOTE: Easy to add fields to capture any other data a township would deem important to its 
sign maintenance and management program. 

3. Conducted a 30-minute training session with road crew and other two trustees on how to use ap-
plication.

4. Computer already owned by township. 
5. Software developer’s application tool was Microsoft Access, which was already owned by the town-

ship as part of the Microsoft Office Suite. 
This project was really just a matter of pulling all three components together—developing the applica-
tion in Access and teaching everyone how to use it. 
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Savings/Benefits to the Community
Community of township officials: 
1. The ease and simplicity of collecting data on paper can still exist—let’s face it, the road guy is still 

going to write down notes on paper or mentally record in his head what he’s done with a sign—but 
the benefit is in using Access to store and analyze that data, giving it meaning and order. Paper 
could be eliminated if road crew has a laptop that can go into the field. 

2. Satisfies the FHWA’s recommendation (from Chapter 4 of Publication No. FHWA-HRT-08-026) that 
agencies keep track of their sign inventory and periodically extract information on signs that are 
reaching the age at which they need to be replaced. 

3. Satisfies the FHWA’s recommendation (from Chapter 4 of Publication No. FHWA-HRT-08-026) that 
agencies track the installation date of their signs. Eliminates the practice of placing an installation 
date sticker on the sign. 

Additional Information
1. The uniqueness of this application is its simplicity. It is very user-friendly and requires minimal 

computer literacy. Initially capturing any and all “sign” history. Sign history can consist of single or 
multiple entries regarding:

 -Purchase date 
 -Installation date 
 -Replacement date 
 -Retroflectivity reviews 
2. The second unique feature of this application is its expandability. Fields can be added or removed to 

accommodate any data collection an agency would deem appropriate for its needs. 
3. Reports are very basic as of right now. Can easily be modified to meet the needs of the users. 

Contact
Cheryl Welch, Township Trustee 
464 Township Road 700 
Polk, OH 44866 
419-945-2698 
Cwelch12@frontier.com 
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Pile Cutoff Tool
Logan County, Ohio

Problem Statement
While building Ohio’s first recycled thermoplastic bridge outside the Village of West Liberty in Logan 
County, Ohio, our crews were faced with the requirement of the design engineers for a level pile cutoff. 
The level pile cutoff was integral for the pile cap bearing and the stability of the thermoplastic structure. 
Even with extra care while driving to keep the piles plumb, the crew knew that cutting the pile level us-
ing carbide-tipped chainsaw chain to meet engineering requirements was going to be a challenge.

Solution
To achieve the design goals, the chainsaw would need to be mounted securely while being free to pivot 
in the horizontal position. The pivot point would need to be connected to a platform that was secured to 
the pile. The end result would allow for the employee to just guide chainsaw through the cut.  
The tool was based on a platform with a circular hole in the center a few inches larger than the pile 
diameter. The platform created the foundation for the chainsaw to “ride” on while being guided through 
the cut. On the platform were a scored-arced guide and a chainsaw anchoring bolt that also served as a 
pivot point. A hole was drilled in the chainsaw bar near the end, allowing the anchoring and pivot bolt 
to be inserted. The chainsaw was also outfitted with a piece of PVC pipe near the engine, which allows 
the weight of the saw to ride on the platform. The design allowed for the PVC pipe to “ride” in the arced 
guide during the cut. The platform was welded to a circular two-tiered cage also a few inches larger than 
the pile diameter. When fitted with bolts, the circular cage solved both the leveling and anchoring of 
tool relative to the installed pile.       

Labor/Materials/Cost
One Logan County employee to fabricate (six hours at $18.30/hour); two Logan County employees to 
assist in fabrication and testing (three hours at $18.50/hour for two employees); bridge superintendent 
for design and oversight (eight hours at $21.00/hour); bending of cage rings and cutting of platform 
hole from fabrication shop – no charge
Angle steel – 1 1/4” x 1 1/4” x 72” at $12.40/10’ stick; Flat steel – 2” at $11.76/8’ stick; square tube – 1” 
at $15.92/8’ stick; sheet steel – 20ga at $11.62; Mics - $20.00
Labor: $388.80; materials: $71.70 = Total Cost: $460.50

Savings/Benefits to the Community
The Pile Cut-Off Tool was part of a complete bridge construction project. The Onion Ditch Bridge is the 
longest single-span structure of its kind in the world and only the second of its kind placed in service 
on the federal highway system.  It is made of 100% recycled thermoplastic materials with stainless steel 
and galvanized bolted connections. The structure was funded through the Innovative Bridge Research 
and Deployment Program available from FHWA. The bridge received national exposure in the February 
issue of Roads and Bridges Magazine. While common techniques and tools were used in construction, 
often it took the ingenuity of the crew to get the day’s task completed. The Onion Ditch Bridge replaced 
a 1908 structure and is built to current standards. The life-cycle cost of the structure is projected to be 
much less than the typical bridge and will serve the public for many years.

Contact
Todd Bumgardner, General Superintendent
1991 C.R. 13
P.O. Box 427
Bellefontaine, OH 43311
937-592-2791
tbumgardner@co.logan.oh.us   
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Three in One
Villahe of New Lexington, Ohio

Problem Statement
Truck Repair – water line repair – sewer repair in one truck instead of three trucks.  
Fire Department had old EMS squad and gave to public service.   

Solution
Repair trucks: 1 truck  
Repair water line: 1 truck  
Repair sewer line: 1 truck  
Now one truck is set up for all.        

Labor/Materials/Cost
Truck     Free  
Air Comp.   1400.00
Paint   70.00
2 Labor 21 hours 504.00 
Total   1974.00

Savings/Benefits to the Community
Less fuel, fewer men because one truck broke down on road. Do not have to tow back. Can work on site; 
faster response time pulling up on site. Less time moving two other trucks; space for parts and tools. 

Contact
Chuck Hicks, Public Service Director
215 South Main Street
New Lexington, OH 43764
740-342-4227
nlstreet@netpluscom.com  
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Salt Spreader Supports
Painesville Township, Lake County, Ohio

Problem Statement
We were storing our salt spreaders in a separate location from our snowplows and wanted a way to keep 
them stored in the same area to better utilize our inside storage space. We wanted to be able to keep the 
salt spreaders off the floor.

Solution
Using existing holes in our Wassau plow frame, we designed and built spreader supports to store the 
spreader for each truck with the truck plow. They are now stored off the floor, and we are using less stor-
age area for both plows and spreaders.

Labor/Materials/Cost
Our welder/maintenance man used angle iron and round stock to design and build the hangers. Each 
one had to be custom-welded due to varying hole locations on plow supports. Material cost: $25.00/set; 
8 sets = $200.00  
24 hours to cut, weld, and paint

Savings/Benefits to the Community
Better use of inside storage area allows us to keep more of our equipment stored inside out of the 
weather.

Contact
Bill Thompson, Service Director
558 Fairport-Nursery Road
Painesville, OH 44077
440-352-2661
wthompson@painesvilletwp.com   
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Cold Patch Portable Storage Bin
Painesville Township, Lake County, Ohio

Problem Statement
Cold patch stored outside would get wet, and the moisture would freeze. Using the cold patch was dif-
ficult due to ice, and if the stockpile was not used quickly enough, we would scrap it and purchase new 
material that was ready to use.  

Solution
We needed a way to store the cold patch inside so it would be warm and ready to use at any time. We 
didn’t like leaving it on a truck for extended periods because it limited the availability of the truck. We 
decided to build a wooden storage bin inside the service garage big enough to hold 1.5 tons of material. 
It was built so that it could be moved with a forklift if needed. We are able to load our truck inside using 
a skidsteer and dump any unused material back into the bin at the end of the day. 

Labor/Materials/Cost
Two men spent 12 hours building the bin out of 2x4 studs and treated plywood. Approx. $150 for lum-
ber and hardware

Savings/Benefits to the Community
Less waste of cold patch stock due to extended periods of outside storage. We now are able to use 100% 
of purchased cold patch material.

Contact
Bill Thompson, Service Director
558 Fairport-Nursery Road
Painesville, OH 44077
440-352-2661
wthompson@painesvilletwp.com   
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Anti-Skid Remover for Under Guiderail
Elk Township/Clarion County, Pennsylvania

During winter maintenance months, anti-skid material collects under guiderail, and stormwater runoff 
does not remove it from the roadway. In order to alleviate this problem, the crew fabricated an appara-
tus that mounts to the mold board of a grader to push and remove material from under guiderail. The 
total cost of materials was approximately $50, plus six hours of labor. This mechanism allows the town-
ship to complete cleanup at one-fifth of the cost to complete it manually.

Offset Snow Plow
Borough of Mount Joy/Lancaster County, Pennsylvania

The borough has an Amtrak Bridge with a 4-foot sidewalk that needs to be shoveled when it snows. Due 
to the length (+/- 400 feet), it often takes at least three men to shovel. There is no way to use a snow 
blower or any other machinery without closing the bridge due to the width of the bridge. Through team 
brainstorming and ingenuity, the roadmaster designed a plow that could pivot off the three-point hitch 
of a tractor, keeping the snow to the right side. This tool cost less than $450 to complete and saves 
countless labor hours.


