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UNMANNED AERIAL 
SYSTEMS (UAS) DRONES
FHWA Center for Accelerating Innovation

UAS offer several transformative aspects for highway transportation, 
enhancing safety and productivity and reducing cost.

Unmanned aerial systems (UAS), sometimes referred to as drones, are multi-use aircraft  
controlled from a licensed operator on the ground. The benefits of UAS are wide ranging and 
impact nearly all aspects of highway transportation—replacing boots on the ground, increasing 
accuracy, speeding up data collection, and providing access to hard-to-reach locations.

UAS provide high-quality survey and data mapping that can be collected automatically or remotely. 
Large areas can be mapped relatively quickly in comparison to traditional survey and mapping 
practices. Other uses include survey and imagery as part of emergency response events, where 
traditional surveying and mapping practices may be inadequate or sites impossible to access. 
UAS can supplement conventional activities, such as bridge safety inspection and routine construction 
inspection, to increase safety and collect data from otherwise unattainable perspectives.

TAKING INSPECTION TO NEW HEIGHTS
UAS improve operations, construction, inspection, and safety by collecting data needed to design, 
build, and operate the highway system. Bridge inspection enhanced by UAS improves safety 

http://Facebook.com/wvltap
http://wvltap.wvu.edu
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for the inspection team and the traveling public by reducing the need for temporary work zones 
and specialized access equipment, which can also be very cost effective. Construction inspection 
with UAS allows for a bird’s eye view of a project’s progress and for the development of three-
dimensional (3D) terrain models that document the construction process and assist in assessment 
of earthwork quantity measurement.

UAS technology gives state departments of transportation (DOTs) eyes-in-the-sky during incident 
response for roadway disturbances such as rockslides, avalanches, and floods, and for damage 
assessment following earthquakes, fires, and bridge hits. It allows states to obtain quality data to 
make better-informed decisions, all collected from a relatively low-cost platform.

BENEFITS
Safety. Keeping workers out of harm’s way is a major benefit of using UAS. Traditional bridge 
inspection requires setting up temporary work zones, detouring traffic, and using special access 
equipment or even climbing. UAS technology can speed data collection while reducing risk to work 
crews and the traveling public.

Accelerated Construction. UAS technology can accelerate the rate of data collection operations, 
such as survey or aerial photography, and facilitate exact quantity calculation and efficient pay-
ment to contractors. It can be used for routine inspections, such as flying a programmed path over 
silt fencing after a rain event to check for sediment buildup, and high-risk inspections, such as 
crane or falsework construction.

Asset Maintenance. The ability to routinely and consistently map terrain and monitor condition 
offers the potential for isolating problem areas before an emergency occurs, which can both save 
lives and reduce asset maintenance costs. During an emergency event, UAS technology can 
quickly and inexpensively survey the damage, allowing for better-informed and efficient recovery 
operations.

STATE OF THE PRACTICE
UAS use is expanding across transportation agencies, and the number of UAS applications 
is increasing steadily. In a 2018 survey by the American Association of State Highway and 
Transportation Officials, 20 States are already using high-definition cameras, LiDAR, and other 
sensors to enhance construction inspection, bridge inspection, and incident response operations. 
An additional 15 States are actively researching UAS use to enhance their operations.

• Minnesota DOT has put significant effort into development of UAS use for bridge inspection and has produced 
several informative reports that advance the understanding of potentially vital applications and current limitations.

• Washington has evaluated UAS applications in aerial roadway surveillance and potentially for situational  
awareness for avalanche control.

• North Carolina is using UAS to support construction inspections and perform accident scene reconstructions to 
open travel lanes more quickly.

• New Jersey is currently using UAS to support structural inspections, real-time construction project monitoring, 
traffic incident management, aerial 3D corridor mapping, emergency response assessments, and traffic  
congestion assessments.

• Ohio is using UAS technology for traffic monitoring, emergency response operations, and construction inspections.

• Utah is using UAS technology on projects for rapid, high-quality data acquisition from surveys to routine inspections.

• Colorado is using UAS to monitor geohazards in more than 40 mountainous corridors with highly accurate data 
collection. The accuracy of the data and the lower cost of acquiring it have led to a better understanding and 
ability to mitigate wide-ranging safety risks.

 
References 
Federal Highway Administration UAS: https://www.fhwa.dot.gov/uas 
Federal Aviation Administration UAS: https://www.faa.gov/uas
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• Recognize that motorists are permitted to pass cyclists on 
the left when it is safe, so ride as close as practicable to the 
right-hand curb or edge of the road. 
Exceptions to riding close to the right-hand edge:
• When passing another bike or vehicle in the same lane
• When preparing to make a left turn
• When potential hazards are in the right lane

• Use proper lights and reflectors for nighttime use to help 
make you more visible to drivers. 

• The front light is required to emit a white light visible from at  
 least five-hundred feet to the front.

• The red reflector on the rear of the bike is required to be  
 visible from at least fifty feet to the rear. 

• A lamp that emits a red light that is visible from five-hundred  
 feet may be used on the rear of the bike in addition to a red  
 reflector. 

ROAD FACTS
Motorists and Cyclists Sharing the Road

TIPS FOR DRIVERS
• Bicycles should be viewed the same as a vehicle and be given 

adequate space, care, and respect.

• Cyclists are not required to yield their space or safety to allow 
a car through. 

• If a cyclist is riding farther away from the right-hand of the 
roadway for no clear reason, it should be assumed the cyclist 
is preparing their bike to make a left turn.

• Wait for an appropriate time to pass. As a driver, it is your 
responsibility to make sure when passing a cyclist that you do 
so in a safe area with an adequate gap in traffic.

• Give cyclists adequate space. Allow a MINIMUM of 3 feet 
distance between your vehicle and the bicycle. 

• Always pay attention to your surroundings and watch for cyclists. 

• Watch for turning signals from cyclists.

• Cyclists are permitted to ride their bicycles in the roadway at 
night, so please be on the lookout. The bicycles are required 
to have reflectors and lights that help make them more visible. 

TIPS FOR CYCLISTS
• Do not ride your bicycle on sidewalks. It is dangerous for 

pedestrians and it may be illegal in your area.

• Stay alert to vehicles and obstructions around you.

• Signal turning movements to inform following drivers of your 
intent.

• WV bicycle laws allow two bicycles to ride next to one another 
in one lane. However, no more than two bicycles can ride 
abreast unless on a path specifically designated for bikes. 

• Use a bike lane when it is available. 

• Adhere to all road laws, signs, and signals. Do not run red 
lights or blow through STOP signs. 

• Watch for passing vehicles.

It is vital that motorists and bicyclists understand the laws regarding sharing the road. Cyclists are granted all the rights and are  
subject to all the same laws as motorists; cyclists must follow all traffic laws, signs, and signals — the same as motorists. 

WV STATE CODE §17C-11 (http://www.wvlegislature.gov/wvcode/code.cfm?chap=17C&art=11#01)

The tips contained in this fact sheet are based on the West Virginia State Code CHAPTER 17C. TRAFFIC REGULATIONS AND LAWS OF 
THE ROAD, ARTICLE 11. OPERATION OF BICYCLES AND PLAY VEHICLES. 

Mutual respect and knowledge are key for motorists and bicyclists 
to operate safely together on our roadways. 

http://www.wvlegislature.gov/wvcode/code.cfm?chap=17C&art=11#01 
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ROADS SCHOLAR I  
2020 GRADUATES
Darren Bennett 
WVDOH Regional Operations Engineer

Dave Brabham (1) 
WVDOH Regional Operations Engineer

Jake Bumgarner (2) 
WVDOH Operations Division Director

Mike Cronin 
WVDOH District Engineer

Jason Foster (3) 
WVDOH Chief Engineer of 
Development

Gary Freeman (4) 
WVDOH Deputy District Engineer

Jeremiah Gaston (5) 
WVDOH Regional Operations Engineer

Joe Little (6)  
WVDOH Technician

Kevin McDonald  
WVDOH Design Engineer

Jim Moore  
WVDOH Deputy District Engineer

Tim Moran 
WVDOH Assistant Operations Division 
Director

Joe Pack (7) 
WVDOH District Engineer

Rob Pennington (8) 
WVDOH Deputy District Engineer

Chad Robinson (9) 
WVDOH Assistant Operations Division 
Director

Sarah Runyon (10) 
WVDOH Regional Operations Engineer

ROADS SCHOLAR RECOGNITION

The WV LTAP is excited to recognize those individuals who completed 
our Roads Scholar I or Roads Scholar II programs this past year, 
2020, and the first quarter of this year. One of the things that is a little 
different about this group is the number of WVDOH district, deputy 
district, and regional engineers in the mix as RS I graduates. This 
group of graduates, like many others, deals with hectic schedules 
that are already packed full. We know that it is easy to sometimes 
push training aside when schedules are tight, so we appreciate the 
dedication to continual learning from our RS I and RS II participants. 

This dedication to training was readily apparent last year. We started 
out with in-person training, but in March, that quickly turned to virtual 

training. We appreciate all of you for hanging in there and learning right along with us in the virtual world. 

If you are not familiar with the Roads Scholar programs, please visit our website at wvltap.org and click 
on the training tab to learn more. Also, please check out our training and events on the homepage to 
keep abreast of upcoming training. On the calendar, we often include training from other sources that 
we think our WV LTAP audience will find beneficial. 

1 2 3

4 5 6

7 8 9

10

Check out the Roads 
Scholar I and II pages.

wvltap.org/rs1 
wvltap.org/roads-scholars-ii

http://wvltap.org
http://wvltap.org/rs1
http://wvltap.org/roads-scholars-ii
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ROADS SCHOLAR I  
2021 GRADUATE
Marcus Wood 
WVDOH-D6 Technician

ROADS SCHOLAR II 
2020 GRADUATES
Mark Davis 
WVDOH-Retired

Leon Kinney (Pictured) 
WVDOH-D6 Technician

Mike Stone  
WVDOH-Retired

Duane West 
WVDOH-Retired

TRAINING OPPORTUNITIES
INSTRUCTOR LED

April 21-22, 2021 (10:00 AM to Noon Both Days) 
Excavation & Trenching Safety, RS I Virtual Training

April 28, 2021 (11:00 AM to Noon EST) 
Integrated Pavement Solutions with Portland Cement 
PCA Infrastructure Webinar Series 1 of 10, RS II Virtual Training 
This webinar series is being held on Wednesdays through July 14. The WV LTAP 
will accept this series as a RS II class if six of the ten sessions are attended in 
their entirety and certificates are submitted. 

May 12-13, 2021 (10:00 AM to Noon Both Days) 
Excavation & Trenching Safety, RS I Virtual Training

May 19-20, 2021 (1:00 PM to 4:00 PM Both Days) 
Reducing Roadway Departure Crashes, RS I Virtual Training

September 30, 2021  
Snow & Ice Control Workshop, Summersville, WV

October 6-8, 2021 
Roadway Management Conference, Rehoboth Beach, DE 
 

SELF-PACED
AASHTO TC3 has numerous options for self-paced virtual training that you can access through our webpage, https://www.wvltap.org/
self-paced, or directly at this link https://tc3.transportation.org/training-resources/courses/.

Training is free for employees of local agencies and state agency contributing members, which includes the WVDOT/DOH. Course 
training categories are construction, materials, maintenance, traffic and safety, pavement preservation, and employee development. 
This is another great training opportunity if you are looking for training you can complete at your convenience.

Please mark your calendar for the events listed below. These are just a few of the training opportunities that are available this 
year. We are working to schedule additional WV LTAP hosted training on topics such as excavation and trenching, so please visit 
our website (wvltap.org) for up-to-date information.  

Marcus (L) is shown receiving his RS recognition items from 
Tony Clark (R), Highway District Manager for WVDOH-D6. 

https://www.wvltap.org/self-paced 
https://www.wvltap.org/self-paced 
https://tc3.transportation.org/training-resources/courses/ 
https://www.wvltap.org
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SAFETY BRIEF
Three Points of Contact

More than one third of all worksite fatalities are related to one single mishap — falls. Vehicles come with their own set of fall hazards, 
but they also come with ways to mitigate them. Using the provided hand and foot holds to maintain Three Points of Contact with the 
vehicle can dramatically improve safety.

An insurance industry study showed that falls from vehicles produced injuries that were almost 25% worse than other types of injuries, 
but even the “minor” injuries can be a problem. A simple sprained ankle from jumping off a pickup truck can prevent you from working 
a brake pedal. The biggest single cause of falls from a vehicle is driver error and failure to follow the Three Point rule.

WHAT CAN YOU DO TO AVOID FALLS?
No matter what type of access system your vehicle has available, use the Three Point system to significantly reduce the chance of 
a slip or fall. The Three Point system means three of your four limbs are in contact with the vehicle at all times - two hands and one 
foot, or two feet and one hand. The Three Point system allows a person to have maximum stability and support, thereby reducing the 
likelihood of slipping and falling. 

Not Recommended 
• Don't climb down with something in your free hand.

• Don’t rush to climb out after a long run. Descending too quickly 
could cause you to strain or pull a muscle.

• Don't jump out. You may land off balance or on an uneven  
surface, and fall.

• Don’t use tires or wheel hubs as a step surface.

• Don’t use the door frame or door edge as a handhold.

Recommended 
• Wear shoes with good support and slip-resistant soles. 

• Enter and exit facing the cab.

• Slow down and use extra caution in bad weather. Steps  
and railings could be slick.  

• Get a firm grip on rails or handles with your hands.

• Look for obstacles on the ground below before exiting.

References 
OSHA Worker Fatality Statistic Webpage: https://www.osha.gov/data/commonstats  
OSHA Fall Prevention Training Guide: https://www.osha.gov/Publications/OSHA3666.pdf

This worker has his left hand on the railing and both of his feet This worker has his left hand on the railing and both of his feet 
on the steps, which give him three points of contact. on the steps, which give him three points of contact. 

 https://www.osha.gov/data/commonstats 
https://www.osha.gov/Publications/OSHA3666.pdf
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Have You Built a Better Mousetrap? 
If there was ever a time where public works agencies tapped 
into their creativity, 2020 was it, and 2021 will probably need 
just as much innovative thinking. The Build a Better Mousetrap 
Competition is the perfect opportunity for public works agencies 
to highlight innovative solutions to everyday challenges that 
local transportation professionals encounter. Your entry can be 
anything from the development of tools or gadgets to equipment 
modifications to processes that enhance safety, reduce costs, 
improve efficiency, or improve the quality of transportation. 

The purpose of this competition is to transfer technology through 
collecting and disseminating real world examples of best practices 
and tips from the field. So think about how something you do 
could help another agency.

Submit Your Entry
To enter the competition, complete the entry form at the WV LTAP 
website, wvltap.org/mousetrap. If you would prefer to submit your 
entry by paper copy, please email kim.carr@mail.wvu.edu or call 
304-293-9924. Competition deadline is May 10, 2021.

We encourage you to also include photos — or video clips — 
that showcase your project. A WV LTAP staff member is available 
to help with your write-up, should you want.

 
Examples 
It may be helpful as you are thinking of a possible submission, to 
consider the following categories and examples. (The WV LTAP 
staff will decide which category to place your entry.)

Data Collection and Asset Management  
Innovation in data collection processes, tools, or modeling/
analysis that improves outcomes for an organization.

Sustainability   
Innovation in the delivery of durable pavements, maintenance 
functions, and advances in safety, energy efficiency, and materials 
recycling.

Design and Construction Methods 
Innovative design and construction strategies that can be 
replicated or serve as examples to advance the process of road 
construction.

New Tools, Applications or Equipment  
Innovative solutions that enhance quality, improve efficiency, 
increase safety, or enable new construction techniques.

Judging
Entries will be judged by WV LTAP staff and representatives 
from the WV LTAP Advisory Board using the criteria of cost 
savings, benefits to the community and/or agency, ingenuity, 
transferability to others, and effectiveness. Winners will be 
recognized in this newsletter and receive a prize. 

Winning entries from local agencies will be submitted into the 
National LTAP Build a Better Mousetrap Competition. 

Criteria
The competition is judged on the criteria listed below within the 
framework of a five-point rating scale. The winner is the entry 
that has the highest number of overall points.   
 
Judging Criteria
• Cost Savings   •  Ingenuity

• Effectiveness      •  Transferability to Others 

• Benefits to the Community 

Five-Point Rating Scale
5 = Excellent  4 = Very Good 3 = Good 

2 = Fair   1 = Poor

2021 BUILD A BETTER 
MOUSETRAP COMPETITION
Celebrating Public Works Innovations

What's something 
you do that could help 

other agencies?

https://www.wvltap.org/mousetrap 
mailto:kim.carr%40mail.wvu.edu?subject=
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The West Virginia LTAP is part of the  
National Local Technical Assistance 
Program, which is funded by the Federal 
Highway Administration (FHWA). The West 
Virginia LTAP also receives funding from the 
West Virginia Department of Transportation 
(WVDOT). 

Country Roads & City Streets is published 
three to four times per year. The purpose 
of this newsletter is to provide information 
that is beneficial to decision makers, elected 
officials, and roadway construction,  
maintenance, and management personnel. 

The material and opinions included in this 
newsletter are those of the West Virginia 
LTAP and do not necessarily reflect the 
views of FHWA or the WVDOT. Every effort 
has been made to ensure the integrity and 
accuracy of both original and borrowed  
material. However, the West Virginia LTAP 
does not assume responsibility for any 
information that is found to be incorrect.

THE MISSION
The mission of the West Virginia LTAP 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.

To help achieve this mission, training, 
demonstrations, technical assistance, and 
resource materials are provided. 
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West Virginia University
P.O. Box 6103
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Change Service Requested

  Register for Upcoming Training
  Access Online Training (TC3)
  Read and Share Tailgate Talks
  Watch Free Training Videos 
  Review the Safety Resources Page
  Catch Up on WV LTAP Facebook Posts

wvltap.org
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