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Unmanned Aircraft Systems (UAS) Use on 
the Funny River Fire 
May-June 2014 

Introduction 
In June 2014 a Boeing Insitu ScanEagle Unmanned Aircraft System operated by the University of Alaska 
Fairbanks’ Alaska Center for Unmanned Aircraft Systems Integration (ACUASI) and Precision, an Oregon-
based aviation contractor, was used to provide heat detection services on the Funny River Fire in 
Soldotna, Alaska.  This was the second time a University ScanEagle has been used to support an Alaska 
fire.  In 2009 a ScanEagle was flown on the Crazy Mountain Complex in an attempt to locate the fire 
edge in dense smoke.  Reports are that the 2009 mission was flown with limited success.   

On May 22 the Alaska Type 2 IMT managing the Funny River Fire first became aware that a UAS might be 
available to provide heat detection services when they were contacted by the State Emergency 
Operations Center (SEOCC).  The IMT placed a resource order, and eventually four missions were flown 
between May 29 and June 2. 

 
Figure 1:  ScanEagle Prelaunch Systems Check. Photo courtesy Ty Miller 
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Ordering  
Based on information provided by the SEOCC, the IMT placed a Resource Order for UAS services from 
the Alaska National Guard on 5/23.  The source of the service turned out to be incorrect – the UAS 
services were being offered through the University of Alaska ACUASI program, not the National Guard.  
As a result, the initial order was not processed.  The IMT followed up on the stalled order and was 
contacted by ACUASI with accurate information.  However, concerns about airspace coordination, DOI 
requirements, costs, and payment mechanisms delayed the processing of an amended resource order 
(Attachment 1) until 5/28.  The order was processed as a Supply Order specifying services (IR 
data/products) to be received by the incident. 

Memorandum of Understanding 
During the ordering process a May 2012 Memorandum of Understanding between the Alaska Fire 
Service, The Alaska Division of Forestry, and The University of Alaska (Attachment 2) relative to 
operating UAS during wildland fire incidents was uncovered.  The MOU outlines general responsibilities 
and procedures but does not address specific airspace or technical issues, or any obligation for 
expenditure of funds. 

ACUASI provided the IMT with a letter clarifying the following: 

• ACUASI would maintain operational control of the UAS throughout the incident, and would 
coordinate with the FAA and the incident Air Operations Branch. 

• ACUASI would provide IR data to the incident. 

• ACUASI would file for reimbursement of costs/expenses with the understanding that expenses 
may not be recognized by the funding agency and may not be reimbursed.   

DOI Operational Procedures 
During the ordering process the IMT was made aware of DOI operational procedures regarding the use 
of UAS (DOI OPM No. 13-11 [extended through 7/1/14] Attachment 3 & Attachment 4).  It was 
determined that the UAS would be operated as a cooperator aircraft under the operational control of 
ACUASI.   The DOI UAS Coordinator was contacted, and all requirements of DOI OPM No. 13-11 were 
met. Prior to issuing DOI approval for the UAS flights, the DOI UAS Coordinator requested authorization 
from the Kenai National Wildlife Refuge Manager for flights over the Refuge. Early on, there seemed to 
be confusion about who controlled the airspace over DOI land … DOI or FAA.   It might be helpful if a 
clear statement regarding authority to regulate access to the National Airspace System (NAS) was 
included in UAS agreements and briefed on by UAS users. 
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FAA COA 
In order to support the incident, ACUASI requested an addendum to their FAA Certificate of 
Authorization (Attachment 5).  The COA addendum authorized flight in Class E/G airspace below 2,500 
feet MSL within the incident TFR.    

Logistics 
The ACUASI UAS crew began preparations in Fairbanks on 5/25, travelled on 5/26, and arrived at the 
incident on the morning of 5/27.  They were self-contained and required minimal logistical support from 
the incident.  The crew consisted of: 

• 2 Pilots 

• 1 Data Manager 

• 3 Ground Crew 

• 1 Mission Director  

The incident provided some meals and assisted with locating a suitable launch site.  The land-use 
agreement for the launch site was between ACUASI and the landowner, and was not maintained by the 
incident.  A local boom truck was used to increase the height of the tracking dish.  ACUASI negotiated 
and contacted with the boom-truck owner and the incident was not involved.  Ideally mobilization could 
take place in the following timeframes 

• Fairbanks preparation and loading  (6-8 Hours) 

• Fairbanks to Soldotna drive time (12 hours) [will be less for most Interior Alaska fires] 

• Incident set-up (6-8 hours) 

Mobilization time on this incident was affected by several factors, including delays in processing of 
the resource order, and the holiday weekend, which added to the difficulty in obtaining required 
authorizations, especially considering that there was no identified standard process in place and 
known to all the parties. In the future the mobilization process can be made more efficient by: 

• Establishing agreements that are more specific regarding: 

o Costs  

o End-product expectations. 

• Establishing a well-defined ordering process that clearly identifies the responsibilities of each of 
the parties for making contacts and obtaining approvals. 

• Clarification of UAS Group logistical needs: 

o Crew size (if incident support is required) 

o Launch site specifications 
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Airspace 
While ACUASI negotiated the COA with FAA, the IMT worked with Federal and State fire aviation officials 
to ensure policy compliance and adequate controls were in place to ensure airspace de-confliction.  A 
decision was made early on to limit UAS flights to night –time hours when all incident aircraft were on 
the ground and general aviation traffic was at a minimum.    All flights took place between the hours of 
2200 and 0800, and were completely within the TFR.  Prior to launch, pilots contacted the incident 
AOBD and confirmed that incident aircraft were on the ground for the day.  The AOBD was notified 
when the UAS had been retrieved in the morning.  In addition, ACUASI contacted Kenai Interagency 
Dispatch Center and Kenai Flight Service Station before and after each mission, per the terms of the 
COA.  There were no airspace issues during any of the UAS flights.  Although not mandated by DOI or the 
COA, conducting UAS operations within the TFR at night or in low visibility conditions, reduces concerns 
by aviation managers and minimizes de-confliction issues.     

The original plan was to launch from Soldotna Airport.  There was initial concern that the Class D 
airspace associated with a temporary FAA tower in place at the airport would be outside of the COA 
authorizations. However, ScanEagle flights occurred after the tower closed for the day, and ceased 
before the tower opened the next day.  During those hours when the tower was not in operation, the 
Class D airspace reverted to Class E and G and would have been within the COA authorization except 
that the airport fell outside of the incident TFR.  An alternate site (a farmer’s field) was located within 
the TFR and, in addition to be authorized under the COA, proved to be a more suitable location due to a 
better line-of-sight to the area of flight operations.  If operations from airports are considered in the 
future, COA applications should include a corridor from the airport to the incident TFR.  It might also be 
useful to include FAA Terminal personnel in planning for UAS use on incidents so they can become 
familiar with UAS operations requirements and flexibilities.   

Flight Operations 
UAS missions were flown on four separate nights on the Funny River Fire.  On some nights the aircraft 
was flown and recovered more than once.  The initial launch was delayed for several hours due to last 
minute adjustments to the aircraft and flight control system.   

The tracking dish was moved to an alternate mount on top of the command trailer in an attempt to 
improve reception.  Tracking issues were resolved by mounting the dish on a boom-truck the second 
night.  Although the IMT was initially told that rain could limit operations, the UAS was launched in the 
rain on the first night.  The rain and gusty winds may have contributed to tracking issues that night.   

• Time aloft:  19.5 hours 

• Altitude:  1,800 – 2,200 MSL 

• Max distance flown from Operations Center:  15 Miles 

• Terrain limitations:  Operations were conducted from a slight depression, limiting ability for 
long-range system operation to 8 miles until high-lift boom was located. 
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Figure 2:  Preparing for Launch. Photo courtesy Ty Miller 

UAS Group/Incident Coordination 
Aviation/airspace coordination on the Funny River fire was excellent.  The incident AOBD, known by the 
UAS Group as the “Air Boss,” maintained communications with the group and ensured airspace 
coordination was maintained and any aviation issues were addressed.  Had flight operations occurred 
during the incident operational period, this coordination would have been more difficult, and it is 
possible a dedicated “UAS Aviation Coordinator” attached to the incident would have been required.   

Coordination between the Planning Section and the UAS Group improved throughout the incident, but 
additional work is needed in this area.  The incident operational period was between 0700 and 2300 
while the UAS Group operated between 2200 and 0800.  This limited the amount of direct interaction 
between incident personnel and the UAS Group.  It became evident early on that neither organization 
had a clear understanding of the other’s capabilities, requirements, and needs.  Initially, the UAS Group 
was under the impression that live-feed video would be a valuable product for the incident, when in 
reality the IMT was unprepared to process and use that level of detail in real time.  The Funny River Fire 
provided an excellent training ground in those regards, but in retrospect, both organizations would have 
benefited if the incident had embedded a “UAS Mission Coordinator” into the UAS Group.  Traditionally 
three “types” of IR have been used on fires: MODIS IR, NIROPS IR, and Hand-held “Palm” IR. 
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MODIS Heat Detection 
MODIS heat detection is satellite-based and available nationally from the MODIS website and from 
various web feeds without incident ordering (Figure 3).  Only point heat sources are identified, and 
timing is based on the time of satellite pass-over (typically four times daily)  Precision is less than that of 
NIROPS IR and is generally not useful for hot-spot location by ground forces, but the data can be useful 
for perimeter estimation when smoke or cloud cover limit other methods of data collection.  It also has 
value in location of remote fires in areas not regularly flown in detection routes. 

 
Figure 3:  Funny River MODIS Data displayed in GoogleEarth 
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NIROPS IR 
NIROPS IR flights are ordered by an incident and scheduled/coordinated by a Regional IR Coordinator. 
Flights take place at night and may cover numerous incidents which are prioritized by the coordinator.  
There is no guarantee when or if a particular incident will be flown on a given night.  Clouds and heavy 
smoke may obscure the imagery and limit its usefulness.  Data from NIROPS IR missions is interpreted by 
an Infrared Interpreter (IRIN).  IRIN is a 310-1 red-carded position.  The IRIN takes the raw data and 
interprets heat sources, areas of scattered and intense heat, and perimeter changes.   IRINs are usually 
assigned regionally and not attached to or co-located with a particular incident. They typically produce 
five products for an incident and post them to the NIFC.FTP site: 

• Shapefile (polygon) – Scattered Heat 

• Shapefile (polygon) – Intense Heat 

• Shapefile (Point) – Heat Sources 

• Shapefile (polygon) – Estimated Perimeter 

• Pdf File – 11x17 map overlaying the 4 layers above on a USGS topo basemap (Figure 4). 

 
Figure 4:  Funny River NIROPS IR Product 

These products are received by the incident GISS in the early morning for distribution and inclusion in 
incident map products. 
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Handheld (Palm) IR 
Handheld (Palm) IR can be used from a helicopter or on the ground.  Cameras may be ordered by the 
incident with/or without operators.  Operators are not 310-1 Red Carded, but training and experience is 
required to accurately detect heat.  Missions are typically flown in the early morning or late evening 
under VFR rules.  The operator identifies heat sources with the IR Camera and logs location with a 
handheld GPS.  Sometimes streamers attached to weights are dropped to provide visual clues to ground 
firefighters seeking the heat source. Handheld IR data is not used to estimate perimeter change, though 
sometimes perimeter data is collected independently by visually locating the fire edge and recording a 
GPS tracklog.  Upon completing a mission, data from the IR operator’s GPS is downloaded by the 
incident GISS, who then typically produces a map displaying the heat sources and an associated 
coordinate table used to precisely locate points (Figure 5).  Waypoints collected by the IR Operator may 
also be loaded directly into firefighters’ GPSs. 

 
Figure 5:  Funny River Palm IR GPS data plotted on Incident map 



Funny River 
UAS AAR Page 9 of 12 July 1, 2014 

UAS IR 
IR missions flown by the ACUASI ScanEagle on the Funny River Fire were flown at night and provided the 
incident with kmz (Google Earth) files containing heat source points linked to an IR image that could be 
viewed when clicked on in Google Earth (Figure 6).  IR Perimeter estimation was never attempted. 

 
Figure 6: Funny River UAS IR Data displayed in GoogleEarth 

Incident GISS were provided with kmz files via email and were easily able to export to shapefiles for 
inclusion in incident map products.  Kml files were also posted to the incident map distribution website 
where incident personnel could download them directly onto their own devices.  Data transfer between 
the UAS technical specialist and the incident GISS went well.  For the most part data transfer was timely 
enough to allow for distribution and inclusion if incident map products produced immediately prior to 
the operational period. 

However, UAS IR products produced on the Funny River Fire did not prove useful to firefighters. This was 
due to both coordination and technical issues, most of which can be resolved in the future. 
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• IR Image quality was too poor to be useful.   

• IR heat detection included too many false positives to be useful.  In addition, some heat sources 
identified by Helicopter Palm IR and located by ground forces were not identified by the UAS IR 
flying the same area the night before.  The reasons for this are unclear. 

• Linked images were only visible on PCs and could not be viewed on iOS or Android mobile 
devices, severely limiting their usefulness. 

• Heat points and images were not clearly time stamped (only Date was included). 

• IR Perimeter estimation was never attempted. 

• Current fire perimeters were not displayed on the pilot’s monitor, making it difficult to judge 
whether heat was close to the fire edge or not.  Most missions will prioritize heat within 100-
200 meters of the fire edge. 

• Incident priority was misinterpreted on at least one mission, leading to data collection along an 
inconsequential portion of line. 

• A wetting rain immediately prior to the initiation of UAS operations limited the number of heat 
sources available for interpretation. 

Potential solutions for these issues on future missions include: 

• Use of a more advanced IR payload in the UAS. 

• Pre-incident development and testing of UAS IR end-products. 

• Pre-incident training of UAS pilots and technical specialists regarding incident IR processes. 

o Product specifications 

o Product delivery methods and timelines 

o Target prioritization 

• Embedding a Mission Coordinator into the UAS Group with the understanding that operational 
control of the UAS remains with the UAS vendor and not the incident.  The Mission Coordinator 
should have the following skillset: 

o Familiarity with incident Situation Unit and GIS workflows, timelines, products, and data 
patterns. 

o Familiarity with incident operational use of IR products. 
o Familiarity with handheld IR techniques and perimeter estimation based on NIROPS IR 

or MODIS heat detection. 



Funny River 
UAS AAR Page 11 of 12 July 1, 2014 

Future Use 
Despite the problems encountered obtaining a useable product on the Funny River Fire, the IMT 
recognizes the potential value of UAS use on future incidents.   In order for future efforts to be 
successful, the following should occur: 

Develop an “end use product” agreement with a scope of work and estimated cost for IR products 
provided.  

• Test and experimental flights would not be included in the agreement 

• Use of more advanced IR payloads on future flights 

• Provide incident and IR interpretation training for the UAS Group 

• Embed a UAS Coordinator (and potentially a UAS Airspace Coordinator) with the UAS Group on 
future incidents. 

• Development of more specific agreements between UAS providers and ordering agencies.  

o Clearly define scope of work, end product expectations, and costs to the incident  for 
the timely delivery of products.   

o Any publicty related to the use of the UAS on the incident will be handled by the 
Incident Public Information Officer 

o In order to be viable, the cost to the incident relative to the product received must 
compare favorably to NIROPS and Handheld IR options. 

o The “End Use Product” model used on the Funny River Fire has multiple benefits 
including: 

 Allows Vendor to maintain operational control of the UAS operations and 
simplifying the ordering process and compliance with FAA, DOI, and State 
aviation regulations and procedures.  

 Holds the UAS operators accountable for providing the incident with useable 
products (it is not the flight that is important to the incident, it is the data). 

• Development of a more efficient ordering process to ensure timely deployment of UAS services.  
This process might look like this: 

o Incident recognizes need for UAS support 

o Incident contacts a vendor to ascertain availability.  If available: 

o Incident obtains approval from DOI, State Aviation officials, Jurisdictional Agency to use 
a UAS. (develop a standardized form) 

o Incident places Resource Order for UAS- identifies the need and the proposed working 
area – ideally within the current TFR. 
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o Incident places order for UAS Mission Coordinator “THSP” Name Request for pre-
identified individual. 

o Dispatch Office contacts “vendor” and fills order. 

o Vendor uses Resource Order to request COA from FAA. 

o Vendor mobilizes. 

o Vendor will be responsible for launch and retrieval sites 

o Provide Incident Briefing for Vendor/Coordinator upon arrival.  Include AOBD, ATGS, 
SITL, and GISS. Establish timelines and data transfer methods and contacts.  

o Vendor set-up and deploy. 

o Provide daily target priorities and feedback from previous mission to vendor through 
Coordinator 

o Vendor transmits data to incident GIS personnel by assigned times for direct distribution 
and inclusion in incident products 

Contacts 
Peter Butteri 
Planning Section Chief 
Alaska Type 2 IMT 
907-456-0361 

Matt Parker 
UAS Operations Director 
Precision 
503-537-0108  
 

Dan LaBarre 
GIS Technician 
Alaska Type 2 IMT 
907-451-2615 

Jay Skaggs 
UAS Specialist 
Federal Aviation Administration 
907-271-654 
 

Ty Miller 
Air Support Group Supervisor 
Alaska Type 2 IMT 
907-460-7530 
 

Doug Alexander 
Region 7 Fire Management Coordinator 
US Fish and Wildlife Service 
907-786-3497 
 

Marty Rogers 
Director 
Alaska Center for Unmanned Aircraft Systems 
Integration 
907-322-9913 
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