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OVERVIEW OF UAV/UAS TECHNOLOGY 
 
► Unmanned Aerial Vehicles (UAV) / Unmanned Aerial Systems (UAS) 

finding wide use for environmental survey and analysis 
 

► Aerial photography and topographic deliverables – alternative to 
traditional ground-based and aircraft-based approaches 

 
► Time savings – mobilization, data capture, processing 
► Safety benefits 
► Flight limitations reduced 

 

While the technology offers several 
advantages, not a total substitute 
for traditional methods… 

 
 

 
 

► Accuracy considerations 
► Ground control need 
► Coverage area & survey 

efficiency 
 
 
 

 



► Fixed wing or quad-copter 
► eBee by senseFly 
► GNSS/RTK receiver 
► True-color or Near Infrared (NIR) 
► Automatic 3D flight planning 
► Max. Flight Time 45 Minutes  

OVERVIEW OF UAV/UAS TECHNOLOGY 
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PROJECT BACKGROUND 
 
► Mine operators evaluate mining assets at the end of the year for 

financial reporting and reserve estimation 
 
► Data must be compiled as close to year-end as possible to 

ensure accurate reporting and forecasting for budget models 
 

-  Asset Retirement Obligations (ARO) reporting – project future 
financial impact of mine reclamation 

 
-  Stockpile Reserves – calculate end-of-year material quantities at 
active plant sites 



PROJECT BACKGROUND 
 
► Corsa Coal operates several 

deep mines, surface mines, coal 
refuse disposal areas, and prep 
plants in Somerset County, PA 

 
► Required year-end aerial and 

topography survey of selected 
sites 

 
► Explored UAS approach – 
 

• Flexible timing for scheduling 
and deployment 
 

• Tap into existing VRS system – 
real time data corrections 
 

• Quick processing & turn-
around time for volume 
calculations 



► Federal Aviation Administration (FAA) Section 333 Exemption, Pilot In Charge (PIC) 
 

► Airspace analysis - 5 nautical miles of an airport reference point (ARP), requires 
airport notification and coordination 
 

► Visited local county airport, monitoring of air traffic via radio during operations 

PRE-FLIGHT PLANNING 



PRE-FLIGHT PLANNING 
 
► Mobilization 
► Take-off / landing selection 
► Safety precautions 
► Property access considerations 

LIMIT OF 
LINE-OF-SITE 

OBSERVER 



► Use UAV flight planning software (senseFly eMotion) to build projects 
► Import site boundary from GIS / CAD and develop flight paths 
► Set take-off and landing targets, survey control as necessary 

PRE-FLIGHT PLANNING 



SURVEY CONTROL 
 

► eBee UAV has Real Time Kinematic 
(RTK) satellite navigation that can be 
synced with a ground-located base 
station or virtual reference station 
(VRS) 

 
► “Real time” GPS corrections via VRS 

require wireless hot spot, so cell phone 
reception necessary 
 

► “VRS-only” survey yielded excellent 
results 
 

► Added ground survey control tie-ins for 
selected sites 
 

► Key to recognize past survey control 
protocol, datum, etc. in comparing 
volume calcs for present data survey – 
choose control method accordingly 



FLIGHT OPERATIONS 
 

► Most sites required 2 “set-ups” and 2-6 
flights to cover area with sufficient overlap 

 
► PIC and observer – monitor environmental 

conditions, air traffic, and other hazards/ 
contingencies 
 






DATA PROCESSING 
 
► Software processes imagery, generates ortho-mosaic, and 

topographic model for use in GIS / CADD software 
 
 
 
 
 

► High resolution elevation model used for volume calculations 
and to generate smoothed 2’ contours 
 
 
 
 

 
 
 
 
 
 
 

 



DATA PROCESSING 
 
► Data conditioning to correct around buildings and site equipment 
► Manual vs. point cloud interpretation 

 
 
 

 
 
 
 
 
 
 

 



PROJECT SETTING 
 
► Mine 



CHALLENGES 
 
► Weather conditions – wind, precipitation 
 

► Mobilization on site 
 

► Current vs. prior survey comparisons –                                        
“not all control is made equal” 

 

► Data degradation:  
 

 1.5 cm elevation model -- 2’ contours -- back to elevation model? 
 

Source:  NextEra Energy Resources 



SUMMARY 
 

► Mine reclamation modeling and stockpile estimation an excellent use 
of UAV technology 
 

► Rapid mobilization, deployment, and processing of data 
 

► Advances in technology – improvements in battery life (flight times), 
processing speed, interpolation methods (3D) 
 

► Understand accuracy requirements – choose best tool for job 
 

► Industry changes – softening of FAA restrictions on drone operator 
requirements – still focus on… 

 …airspace, private / public property, visual observer  
 

► Other UAS products for reclamation – vegetation detection 



QUESTIONS? 

Mark Maguire 
mmaguire@cecinc.com 
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