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U
nmanned aerial vehicles (UAV) or 
unmanned aircraft systems (UAS), 
commonly known as drones, are 
beginning to generate unique 
opportunities for the engineering sector. 
Though developed in the 1970s for 
the military, commercial use has lagged 

behind because of cost, regulations and specialized skills 
required to operate. But that is quickly changing.

Industry  
     Drone Use

Taking
Flight

Unmanned aerial vehicles will 
change the way engineers  
work—if regulations can catch  
up to the technology

>>

By Bob Violino
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In recent years, prices have dropped, 
key component parts such as batter-
ies have improved, and software has 
advanced, all resulting in many new com-
mercial and construction applications. 

The only obstacles prohibiting more 
rapid utilization are the uncertain regula-
tions governing commercial use of drones.

“UAS technology has advanced much 
faster than the regulatory framework,” 
says Brian Wynne, president and CEO 
of the Association for Unmanned Vehicle 
Systems International (AUVSI), a non-
profit organization devoted to advancing 
unmanned systems. “Many businesses 
want to use UAS but remain grounded 
until the rules are in place.”

The Federal Aviation Administration 
(FAA) has published draft regulations for 
small UAVs that fly within an operator’s 
line of sight, and the agency is currently 
reviewing comments. Orrin (Mac) Mac-
Murray, former ACEC chairman and 
now chairman emeritus of consulting 
firm C&S Companies, is representing the 
Council on an FAA rulemaking commit-
tee that is advising the FAA in its efforts 
to safely integrate drones into national 
airspace.

“Currently, use of UAVs is limited to 
hobbyists,” MacMurray says, “unless the 
FAA issues what is known as a Section 
333 exemption.” Firms that want to use 
drone technology for a specific commer-
cial purpose need to apply for and obtain 
such an exemption.

Final regulations on small UAVs will 
follow the review period, but the tim-
ing is unknown, MacMurray says. “It is 
expected that engineers will be allowed to 
use small UAVs for commercial use up to 
500 feet above ground level without an 
exemption.” 

This will allow some engineering 
tasks to be done, such as flyover roof 
inspections of buildings under 500 feet, 
MacMurray says. “However, this will not 
allow many of the uses requiring altitude 
or flights beyond visual line of sight,” he 
says.

A second rulemaking process has begun 
to address the use of drones beyond visual 
line of sight, and the committee on which 
MacMurray serves has met several times 
with the FAA. But no date has been set 
for draft regulations.

“Beyond visual line of sight is where the 
real high-value use of [drones] really is for 

The AirRobot AR100-B 
UAS can be used in 
the most diverse and 
extreme environmental 
conditions for 
reconnaissance and 
inspection.

Woolpert uses the 
Nova Block III from UAS 
manufacturer Altavian 
for surveying and 
mapping collection.
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create the same products in 
a day and hope to speed that 
up even more utilizing near 
real-time cloud processing in 
the future.”

McKim & Creed plans 
to add more drones in the 
future and is evaluating 
whether it makes more sense 
to do all of its own acquisi-
tions or to contract with 
other firms. “Ideally, we 
want to create value-added 
products that meet our cli-
ents’ needs in a timely man-
ner at the highest quality,” 
Stallings says. “What makes 
the most sense to achieve 
that goal today may not be 
true tomorrow.”

The great thing about 
the technology “is that it’s 
a means to get some type 
of sensor payload in the air, 
ground or water to collect 
information,” Stallings says.

Engineering and construc-
tion companies will use 
these vehicles for surveying, 
taking aerial photos of sites 
and performing inspections 
of all types. MacMurray 
says, “Imagine being able 
to inspect a bridge without 
lane closures or fly along the 

route of a buried gas line sensing for leaks. 
If you can think of it, this technology will 
affect it in some way.”

There are many other promising appli-
cations for the technology, MacMurray 
says. “Uses are limited only by one’s 
imagination and the development of the 
technology itself.”

Challenges Ahead
As the use of drones advances, it can 
become easy for a company to get caught 
up in the latest trend without evaluating 
a system based on what makes the most 
sense for its business.

Stallings says firms need to assess how 
rapidly drone software and hardware 
is changing and determine what new 
technology best benefits their customers. 
“For us, high-dollar drones and sensors 
deployed to map small site projects don’t 
make a lot of sense for our current pro-
gram,” he says. “We have been careful  

“GPS, laser 
range finders, 
remote camera 
and CCTV 
systems, 
roadway 
scanners, 
chemical and 
flow monitors—
these are all 
examples of 
high-tech 
systems we use 
every day in our 
work. UAS will, 
eventually, be 
just another tool 
in the toolbox.” 
LAYTON HOBBS

WOOLPERT

“Imagine being 
able to inspect a 
bridge without 
lane closures 
or fly along the 
route of a buried 
gas line sensing 
for leaks. If you 
can think of it, 
this technology 
will affect it in 
some way.” 
ORRIN (MAC) MacMURRAY

C&S COMPANIES

many industries, including engineering,” 
MacMurray says. “It is here, for example, 
where one could program a UAV to fly 
with a heat sensor down a power line and 
check for hot spots without having to 
visually see the UAV.”

Drones in the Field
The uncertain operational environment of 
drones makes investing in the technology 
a risky prospect for firms.

But that ambiguity hasn’t discouraged 
several engineering firms from starting to 
use drones. The FAA has approved nearly 
1,500 Section 333 exemptions to date, 
and requests are far outpacing approvals. 
“So there is clearly a growing appetite for 
UAS technology,” Wynne says.

Woolpert was one of the first engineer-
ing firms in the nation to receive a Sec-
tion 333 waiver and has since focused on 
UAS testing, product development and 
data integration, says Layton Hobbs, vice 
president and director of technology and 
development at Woolpert.

The firm is focused on how drones will 
benefit its core service offerings, including 
engineering and geospatial technologies. 
“We’ve completed several mapping and 
imaging-related projects this year using 
UAS,” Hobbs says.

Woolpert clients are inter-
ested in the use of drones for 
construction site monitoring 
in support of the company’s 
traditional construction 
inspection services.

“Fundamentally, the ben-
efit of UAS is its ability to 
attain and record a broad 
perspective of features, 
movements or changes on 
the ground,” Hobbs says. 

The use of drones will 
supplement these capabili-
ties by allowing a small team 
to deploy a mapping or 
imaging system over much 
smaller sites than were 
economically feasible in 
the past, Hobbs says. “And 
because we can revisit the 
site daily or even hourly, we 
can track change at a level 
not possible with tradi-
tional manned systems—for 
example, when monitoring 
a major phase of building or 

site construction,” he says.
The industry “has always 

adapted or even led in the 
development of ‘measure-
ment’ technology for its 
business cases,” Hobbs says. 
“GPS, laser range finders, 
remote camera and CCTV 
systems, roadway scanners, 
chemical and flow moni-
tors—these are all examples 
of high-tech systems we 
use every day in our work. 
UAS will, eventually, be 
just another tool in the 
toolbox.”

Unlimited Potential
Christian Stallings, a certi-
fied photogrammetrist 
at McKim & Creed, says 
his firm has received FAA 
approval to fly three differ-
ent UAV models. The firm 
plans to have a team travel 
from project to project 
throughout its service areas, 
with licensed pilots operat-
ing the systems.

“Once the FAA creates a 
written exam 
for small 
UAVs, we 
plan to train 
our survey 
teams and have an internal 
training and safety program 
so that it becomes a stan-
dard service and tool for 
each survey team,” Stallings 
says. Potential uses for these 
systems include infrastruc-
ture inspections and creat-
ing 3D elevation informa-
tion for landfills, quarries 
and other small sites.

“We find that potential 
applications from this tool 
complement many of our 
existing services and in 
many cases provide a more 
cost-effective way to provide 
products,” Stallings says. 
“For example, surveying 
stockpiles using traditional 
survey or terrestrial scanners 
used to take a few days, but 
now we find that we can 
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to select technology we can use to cre-
ate comparable products for a lot less 
investment and pass that savings to our 
customers.”

This also positions the firm to regularly 
reinvest in new systems as the industry 
evolves. “This is the real advantage of 
drones,” Stallings says. “Educating our 
clients and understanding their needs is 
important in understanding what tech-
nology best fits our program.”

Firms will need to determine which 

come up with new and exciting applica-
tions of the technology,” Hobbs says.

“We see this technology as limitless,” 
Hobbs says. “Woolpert has a robust his-
tory of engineering, mapping, surveying, 
data collection and analysis—and all of 
these will be enriched with the use of 
UAS. We’re just beginning to realize all 
that can be done.” n

Bob Violino is a business and technology 
writer based in Massapequa Park, N.Y.

Christian Stallings 
and Rob Crawshaw 
from McKim & Creed 
use a 3DR Solo drone 
to inspect a bridge.

types of drones best meet their needs. 
“UAS platforms come in many differ-
ent shapes and sizes,” Wynne says. “The 
best UAS for a particular application will 
depend on a variety of factors.” AUVSI 
maintains a product database to help 
companies looking for a platform, he says.

Internally, Woolpert is working through 
several challenges in how data collected 
from the systems should be stored, pro-
cessed and cataloged. “There is still plenty 
of work to be done in these areas as we 
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