
 

Using drones for landfill monitoring 

Drone technology is evolving to make it easier for managers to optimize their landfill operations. 
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Before the emergence of drones, landfill managers needed to either spend tens of thousands of 
dollars on an aircraft for aerial photogrammetry or painstaking hours walking to get a topographic 
survey of their site. These unmanned aircrafts have since brought the promise of more information 

with less time, labor and cost investments. 

Those who used drones in their infancy, however, discovered this technology was not without its 
challenges. With more information came more data to process, along with the need for more 
advanced equipment and knowledge to do so. 

Despite their potential to help managers optimize their landfills, the technological requirements behind 
drone mapping have created barriers to entry for operators with minimal tech or surveying 
experience. But newer advancements are coming up the pipeline to make the technology increasingly 
more accessible to the layman. 

“Because of the [capabilities] of drones, the technology and software has advanced and the pricing 
has become more affordable,” says Phil Carrillo, the remote monitoring control director at SCS 
Engineers of Long Beach, California. 

https://www.scsengineers.com/
https://www.scsengineers.com/


Humble beginnings 
Paul Johnson, a technology manager for Hamm Inc. of Perry, Kansas, was an early adopter of drone 
technology. “We knew it would reset the standard for topography on the surveying side,” Johnson 
says. 

Hamm Inc. operates more than 30 sites across Kansas, which include a material recovery fac ility 
(MRF), a landfill, two sand plants, a lightweight aggregate plant, asphalt plants and limestone 
quarries. It also offers services in aggregate production, paving and construction. 

Johnson purchased his first drone, a fixed-wing model resembling a small airplane, in 2013 so the 
company could conduct its annual landfill flyover for a topographical map without spending nearly 
$25,000 on hiring a pilot to do so—a cost that equated to nearly the same purchase price of the 
drone. 

But getting his program off the ground—literally—wasn’t simple. Johnson spent hours before flights 
setting out ground control points across the landfill for the drone to pick up on. Once the flight was 
complete, it produced “copious amounts of photos” that Johnson says he had to sift through and 
attempt to piece together. The sheer size of the data required Johnson to purchase a “massive 
computer,” and even then, the analysis was a finicky, grueling process that could take hours to 
process. 

Johnson says it took him nearly six months to become comfortable with using the technology and 
turning the analyses into tangible data that could be applied to optimizing Hamm’s landfill. 

“I normally did the data collection and surveying and passed it off to someone else for analysis. When 
we purchased the drone, it came with a lot of baggage,” Johnson says. “It was definitely a challenge 
at first. It was pretty tough to pick up. I just kind of taught myself over the course of what we’ve done.”  

 

Upgrades 
The days of laying out ground control points and spending hours in front of a computer processing 
data have come and gone. Johnson has since made several upgrades to his drone program, 
including adding a multirotor real-time kinematic (RTK) drone to his fleet. 

Multirotor drones offer more maneuverability and automation, while the RTK capabilities eliminate 
much of the need for groundwork. Johnson now simply needs to drop a few ground control points on 
the site, program the flight destination into the drone’s GPS system and let it fly. 

Last year, Johnson also invested in Propeller, a cloud-based data visualization and analytics platform. 
Because it’s cloud-based, it doesn’t require software installation or a large hard drive for storage. 



Johnson is now able to submit the drone’s hundreds of survey photos to Propeller, which are then 
processed and ready to view in digestible charts and graphs less than 24 hours later. 

Though Propeller is an analytics platform, the Australian company has recently teamed with DJI, a 
drone manufacturer based in China, and Trimble, a GPS technology developer based in Sunnydale, 
California, to roll out a full suite of drone surveying technology. 

Getting started 

Investing in drone technology can be daunting. Here are a few tips to get started. 

1. Find your focus. Drones can be used for a variety of applications on landfills, from methane 
monitoring to land surveying. Decide which area, or areas, you’re most interested in using a 
drone for. This will help determine which equipment and software you use. 

2. Obtain the right certifications. Flying a drone above landfills requires a Remote Pilot Certificate 
from the Federal Aviation Administration, which requires applicants to pass an initial 
aeronautical knowledge exam and fill out an application. Licenses need to be renewed every 
two years. Visit http://bit.ly/faapilot for more details on applying. 

3. Choose your hardware wisely. Hundreds of drones exist on the market. Choose one that works 
well for your operations, considering its use, the size of your landfill and your budget. Real-time 
kinematic (RTK) and post-processed kinematic (PPK) drones come with GPS correction 
technology, minimizing the need for groundwork to place control points beforehand (PPKs offer 
more reliability). Multirotors are optimal for most landfills less than 500 acres, while fixed-wings 
offer more battery life if landfills are larger. If you plan to use drones for mapping, be sure the 
camera has a high enough resolution. If you plan on loading it up with extra sensors, be sure it 
can handle the weight. An updated computer may also be needed to process the data, 
depending on the software you choose. 

4. Software too, for that matter. Speaking of software, it’s another factor to keep in mind. Choose 
based on your existing equipment, knowledge of analytics and customer service requirements. 
Cloud-computing software eliminates the need for major computer upgrades. There are 
programs that also offer to conduct analyses to take the heavy lifting off your shoulders. 

5. Mind your space. Cities have airspace regulations. Visit http://bit.ly/aviationmap and type in the 
address you’ll be flying from to be sure you remain within legal parameters. 

6. Plan accordingly. Before taking to the skies, be sure the weather is conducive to flying. Drones 
don’t like rain, and gusts over 15 mph can knock them off their course. During flight, be on the 
lookout for other obstacles such as power lines or curious birds. 

7. Pass it on. If this all sounds too complicated, not to worry. Several companies offer to fly their 
drones and process the data for you, like SCS Engineers, Juniper Unmanned of Golden, 
Colorado, and Firmatek of San Antonio, to name a few. 

The partnership was formed to create a more streamlined entry into drone mapping. The company 
now offers all the equipment needed for drone surveying—ground control points, drones and 
software—that are all made to easily work together. 

Propeller and DJI also recently released a drone with post-processing kinematic (PPK) technology 
that, like RTK, minimizes the need for groundwork but offers more reliability. Johnson says he plans 
to purchase one this year to add to his fleet. 

“The main thing we’re getting out of this new drone is very consistent output with very limited 
expertise required by the person planning the survey and flying the drone,” says Jim Greenberg, a 
product manager in the Trimble civil engineering division. “When you have consistent, reliable results, 
you can start making decisions based on your measurements.” 

http://bit.ly/faapilot
http://bit.ly/aviationmap


Seeing results 
Since the upgrades, Johnson has been able to use his drone fleet across the entire scope of his 
company. He flies them over construction projects to track their progress. They’ve also proven to be 
useful marketing tools, as the cameras provide imagery from an aerial perspective to display on 
brochures and online. 

Johnson says drones have also been helpful in the realm of employee safety. He deploys them to 
inspect tight, small spaces inaccessible to humans in the MRF, or to evaluate 40-foot excavations 
that pose falling dangers. 

But the area they’ve proven most helpful in is managing the landfill. Johnson uses the drones to take 
inventory of the quarries both on and off the landfill every quarter. He also flies them multiple times to 
evaluate the landfill before building a new cell. 

The technology can help landfill managers keep track of their capacity to make decisions on where 
they spend their time, where they put machines, when to build a new cell and when to begin planning 
to close up shop. 

The technology can also help managers prolong their closure by achieving maximum compaction 
rates—a feat that has been difficult with traditional methods of weighing waste as it enters the facility. 

“The problem with just weighing things is that the volume of a truckload [of waste] is not necessarily 
related to its weight,” Propeller CEO Rory San Miguel says. “What you get with drone survey now is 
the weight, and you have the volume, which means you end up with the density. And that’s really the 
number operators need to pay attention to.” 
As drones become easier to use and cheaper to purchase, they become capable of more. Some 
landfill managers have begun adding sensors to their drones to monitor their facilities for heat or 
methane. For now, though, most users are occupied with uncovering the many surveying features of 
existing technology. 

“Just the sheer quickness with which you can get a [topographical survey] of what the ground looks 
like these days and compare quantities makes things a lot faster,” Johnson says. “It’s  just a great 
tool.” 

The author is the assistant editor of Waste Today magazine and can be contacted 
at tcottom@gie.net. 
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