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:

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

e ACUASI would provide IR data to the incident.

e 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 DOl 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 DOl 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 ... DOl 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:

e 2 Pilots

e 1 Data Manager

e 3 Ground Crew

e 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

e Fairbanks preparation and loading (6-8 Hours)
e Fairbanks to Soldotna drive time (12 hours) [will be less for most Interior Alaska fires]
e 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:

e Establishing agreements that are more specific regarding:
0 Costs
0 End-product expectations.

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

e Clarification of UAS Group logistical needs:
0 Crew size (if incident support is required)

0 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.

e Time aloft: 19.5 hours
e Altitude: 1,800 - 2,200 MSL
e Max distance flown from Operations Center: 15 Miles

e 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.

Funny River
UAS AAR Page 5 of 12 July 1, 2014



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.
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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:

e Shapefile (polygon) — Scattered Heat

e Shapefile (polygon) — Intense Heat

e Shapefile (Point) — Heat Sources

e Shapefile (polygon) — Estimated Perimeter

e Pdf File — 11x17 map overlaying the 4 layers above on a USGS topo basemap (Figure 4).
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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.
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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.
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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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e IR Image quality was too poor to be useful.

e 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.

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

e Heat points and images were not clearly time stamped (only Date was included).
e IR Perimeter estimation was never attempted.

e 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.

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

e 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:
e Use of a more advanced IR payload in the UAS.
e Pre-incident development and testing of UAS IR end-products.
e Pre-incident training of UAS pilots and technical specialists regarding incident IR processes.
0 Product specifications
0 Product delivery methods and timelines
0 Target prioritization

e 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:

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

0 Familiarity with incident operational use of IR products.

0 Familiarity with handheld IR techniques and perimeter estimation based on NIROPS IR
or MODIS heat detection.
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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.

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

e Use of more advanced IR payloads on future flights

e Provide incident and IR interpretation training for the UAS Group

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

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

(0}

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

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

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

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).

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

(o}

(o}
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Incident recognizes need for UAS support
Incident contacts a vendor to ascertain availability. If available:

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

Incident places Resource Order for UAS- identifies the need and the proposed working
area — ideally within the current TFR.
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0 Incident places order for UAS Mission Coordinator “THSP” Name Request for pre-
identified individual.
0 Dispatch Office contacts “vendor” and fills order.
0 Vendor uses Resource Order to request COA from FAA.
0 Vendor mobilizes.
0 Vendor will be responsible for launch and retrieval sites
0 Provide Incident Briefing for Vendor/Coordinator upon arrival. Include AOBD, ATGS,
SITL, and GISS. Establish timelines and data transfer methods and contacts.
0 Vendor set-up and deploy.
0 Provide daily target priorities and feedback from previous mission to vendor through
Coordinator
0 Vendor transmits data to incident GIS personnel by assigned times for direct distribution
and inclusion in incident products
Contacts
Peter Butteri Matt Parker
Planning Section Chief UAS Operations Director
Alaska Type 2 IMT Precision

907-456-0361

Dan LaBarre
GIS Technician

503-537-0108

Jay Skaggs
UAS Specialist

Alaska Type 2 IMT Federal Aviation Administration

907-451-2615

907-271-654

Ty Miller Doug Alexander
Air Support Group Supervisor Region 7 Fire Management Coordinator
Alaska Type 2 IMT US Fish and Wildlife Service

907-460-7530

Marty Rogers
Director

907-786-3497

Alaska Center for Unmanned Aircraft Systems

Integration
907-322-9913
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Attachment 1: UAS Resource Order
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Attachment 2: UAS MOU

MEMORANDUM OF UNDERSTANDING
Between
The U.S DEPARTMENT OF THE INTERIOR
Bureau of Land Management
Alaska Fire Scrvice
And
STATE OF ALASKA
Division of Natural Resources
Division of Forestry

And

The University of Alaska’s
Geophysical Institute

Relative to:

Operating Unmanned Aerial Systems (UAS) during a wildland fire incident

I. Background: An opportunity exists to use the Unmanned Aircraft System (UAS),
combined with other technologies, to fly over wildland fires for the intent of
enhancing wildland fire fighting capabilities. Entering into this Memorandum of
Understanding (MOU) allows the partners and their represented institutions an
opportunity to explore new methods of monitoring wildland fires,

As per the Federal Register, February 13, 2007, (Volume 72, Number 29): “Simply
stated, an unmanned aircraft is a device that is used, or is intended to be used, for

flight in the air with no onboard pilot.”

II. Purpose: This MOU defines, in general terms, the basis upon which the Parties agree
to cooperate relative to the use of the Unmanned Aerial Systems (UAS) platforms in
evaluating their operational capabilities within wildland fire Restricted Airspace.

III.  Objective: To provide a master document under which the Bureau of Land
Management, Alaska Fire Service (BLM-AFS), State of Alaska, Department of
Natural Resources, Division of Forestry (DOF), and the University of Alaska’s
Geophysical Institute (GI), will implement services, tests and the evaluations of UAS

platforms on wildland fires.



Iv.

Authorities:

A, BLM-AFS enters into this MOU under the following authorities:
The Protection Act of 1922 (42 Stat. 857; 16 U.S.C., 594); Reciprocal Fire
Protection Act of 1955 (69 Stat. 66; 42 U.S.C. 1856, 1856a); Federal Land Policy
and Management Act of 1976 (43 U.S.C. 1702); and The Granger-Thye Act of
1950, as amended (16 U.S.C. 572c).

B. The GI enters this MOU under the fe]lowing-authority: Reciprocal Fire
Protection Act of 1955 (69 Stat. 66; 42 U.8.C. 1856, 1856a).

C. The DOF enters this MOU under the following anthority: Reciprocal Fire
Protection Act of 1955 (69 Stat. 66; 42 U.S.C. 1856, 1856a),

Responsibilities and Procedures: The responsibilities outlines in this MOU are for the
mutual exchange of information and services. Exchanging data, information, and
coordinating airspace will benefit the Parties by providing them valuable experience
in using the UAS platform. Because of their common interests, all parties agree to
the following:

A. The BLM-AFS and DOF agree to:

VL

1.

2

Provide to the GI logistical and operational support during a wildland fire
incident. :

Provide a safe environment for the flight crew and UAS operational staff
during wildland fire operations.

Provide a group of Subject Matter Experts (SME) from the various
components of the wildland fire organization to essist the GI in succeeding in
their mission.

Assist in the coordination of airspace, which includes Temporary Flight
Restrictions (TFR) and air traffic during UAS operations.

B. The GI agrees to:

1.

2.

3

4,

Provide to BLM-AFS and DOF imagery, video or any information collected
by the UAS during its operation over a wildland fire.

Adhere to the rules and regulations during a wildland fire and operate under
the direction of the Incident Commander in charge over a wildland fire.
Coordinate all Public Affairs activities with BLM-AFS and DOF and any
Public Affairs officials related to the wildland fire.

Assist in the coordination of airspace, which includes Temporary Flight
Restrictions (TFR) and air traffic during UAS operations.

Administration:

A. This MOU is not intended to be sufficiently specific to constitute an obligation
for expenditure of funds.



B. The parties to this MOU will review it every five years to determine its adequacy
and its effectiveness. This agreement will last five years from the date of the last
signature.

C. Conflicts between the Parties concerning procedures under this MOU that cannot
be resolved at the operational level will be referred to successively higher levels
for resolution.

D. Any participant may terminate this MOU by providing 90 days written notice to
the other. Unless terminated by written notice, this memorandum will remain in
force,

E. This MOU will become effective upon signature by all of its participants.

F. Modifications within the scope of this MOU shall be made by mutual consent of
the parties, by the issuance of a written modification.

APPROVED:
/’{/ \V’ = S’/z:?/:z o)z
_____ —Kent Slaugh DateZ £ S

Manager, B&I }(laska Fire Service

\L.[;}ﬂ-/ \thxﬁ .3‘“/_2.5’ /zo {2
“TomKurth Date / /

Chief, Fire and Aviation Operations
State of Alaska, Division of Forestry

% v’éJ/ Ell 4

Gregory Walker Date
Manager, Poker Flat Research Range
University of Alaska, Geophysical Institute




Attachment 3: DOI OPM 13-11

United States Department of the Interior
Office of Aviation Services
300 E. Mallard Dr.. Ste 200
Boise, Idaho 83706-3991

DOl OPERATIONAL PROCEDURES (OPM) MEMORANDUM NO. 13-11

Subject: DOl Use of Unmanned Aircraft Systems (UAS)

Effective Date: January 1, 2013

Supersedes:. OPM 11-11 issued on December 19, 2011

Expiration: December 31, 2013

1. PURPOSE. The purpose of this OPM is to provide guidance on the operations and management of

Unmanned Aircraft Systems (UAS).

AUTHORITY. This policy is established by the Director, Department of the Interior, Office of Aviation
Services(OAS) in accordance with the provisions of Departmental Manual 112 DM 12, 350 DM 1; and
Secretarial Order 3250 dated September 30, 2003,

BACKGROUND. Current FAA policy is provided in Interim Operational Approval Guidance 08-01,
Unmanned Aircraft Systems Operations in the U.S. National Airspace System (NAS).

A. FAA retains the authority to approve UAS operations within the NAS inClass A, B, C, D, E
and G airspace.

B. When operating in Class A, B, C, D, E and G airspace, DOl UAS's must be operated with a
FAA Certificate of Waiver or Authorization (COA).

C. COAs are not required in Restricted, Prohibited, or Warning airspace. However, UAS
operations in these specific airspaces will be regulated and approved by the Controlling
Authority (a.k.a. “Range Control").

POLICY. UAS by definition are considered aircraft. While their size, method of control, and airspace
utilization procedures are different than manned aircraft, the overall responsibility for management
within the Department of Interior (DOI) rests with the Office of Aviation Services (OAS). Ownership of
all aircraft, including UAS, is a function and responsibility of OAS. Additionally, OAS will coordinate
with other federal agencies on use and cooperate with the FAA on existing and proposed rule

making. Department of Interior bureaus shall employ the following procedures when using any UAS,
either DOl-owned or DOl contract vendor-owned and operated.

PROCEDURES AND GUIDELINES.

A. UAS Project and COA Application:

1. The OAS Alaska Regional Director, Harry Kieling is the DOI UAS Coordinator for
FAA COA applications, harry Kieling@nbe.gov, 907-271-5626, 907-271-6569 (Fax).

2. The alternate UAS Coordinator is Alaska Region Aviation Safety Compliance
Specialist, Rod Russell, rod_russell@nbc.gov. 907-271- 5004, 807-271-4788 (Fax).

3. Only a U.S. (Federal/State/local} government agency or university may apply for a
COA.
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airwoth ness, airsoace, pilot gual fizations. “equencies and cormmuricat on plan,
and shoald be deve oped and subm tted using the COA arling system

{hitps:if oeasa fae govioeaaaAivelcams isp). THis web sie s password protected.

Initial feasibility ciscLssions w Il e concucted betweesr bureau unit, ocal bureau
and Matoral Avizbon Manager and. f necessary DOL UAS Coardinato-

Tne lozal unit will prapara and submit a formal recuest to irit ate a UAS COA. This
proposal shall nclude the general puipose. oojectives ane Jastification for utiliang
UAS.

T2 request shall be routed through the bureau statefregional office ta the burgau
MNa:cnal Aviation Manzge- for review and approva /disapproval.

If aporoved, the proposal wl be forvarded ta OAS and a racuest w Il 2 made for
an o1 lire COA account for the project.

ollow ng the establishrent o the on 1ne COA account, the bureau proponert will
cemplete the detailed COA applicatior. VWnen the proponen: feels the application is
ready for review and submittal, it snculd be forwarded through bureaa chanels to
the Bureau National Aviation Manager for approval anc then to the OAS COA
coordirato” for committal to the A&

Collabioration ard agreement will oczur prion to official commitrment of the
apphcation. Status of the COA can 2e “2liowed on the 01 Ling web site The COA,
onee issued shall serve as the UAS Qperations Plar

B. Restricted!//Prohibited and Warning Area Lhilization:

1.

Cperat ons cond acted entirely wiinin Restr cted/Prohioted and Warning areas do
rot require a COA howeve- an MOU for UAS use will be established between the
vasing bureal/2AS ard the cuntroling 2gency and the recuest process culhneo
above s still necessary, recuinng Burcad Nationa OIfice approval

C. Minimum Operational Reguirements: THe following requicements must e met prior te any
operatioral use of UAS

1

2

[+

Chtaim appreval “rom bureau Natianal Aviation Othce

Cbtain (1) a valid ane surrent COA issued by the FAA or {20 KW OU with “he
cenlolling agency Tor operalions whel y within Restr ctediProbiaited and Warning
arsas.

Exercise oserating imiations in accordanse wits the COAMOU Range
prov sions/COA and this OF M.

Mot DO UAS FrotMission OperaterObserver Training and Certtication
Reqgurements. 0Ol operato s of JAS vehicles must Ninst receive buread
authorization and corcarrence and then rrust receive traiming ir the speci‘ic veticle
to be axerated. The using baread and OAS will icent fy appropr ate training
Personnel mus: possess training cerificates from QAS o- OAS-appreved scurces
prior to rece ving QAS certification.

Possess a DO UAS Ooerator Letter of Autharizaton The LTA must ssecify the
UAS vehicle(s) thet are a sthorized to operate.

WFR clo xd clcararces and v siziltics for Class E airsoaco wil be used regardless of
airspace the UAS is opersting ir, excepl when operating in Class Airspace where 14
CFR Panl 91155 wil apply
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Cparat ons outside of -estricied areas, warning areas prohibited areas, ard for
Class A girsoace may only 2e conductes during daylight hoars, unless authorizes in
the Special Provisions Secuon of the CTA

& UAS Pilot Qualifications and Certification

A. General UAS Pilot Respensibilities: Tre pilot incommand. (PIC) of a UAS is directly
respansible for, and is the linal acthunly gs to the cperation of hat aineiafl.

1.

2

Cnz PIC mLs be designated for all “lights.

Filots are responsible t> peform a thorougk preflighs inspection of tne UAS
Pilots, miss on operato's and ohservers will ne? have cancurrent respansibilities
curing T1e mssion. ~ hey may not perform more than ane zrew daty at a tire {i.e

pilovmission operatar/obsener).

Fer 32C DWW 1.8, Repartirg Requirements, ar OAS 2 or QAS 23 will be required for
each tight.

B. UAS Pilot Cerification Factors: Rating requiremerts for the UAS PIC depend o1 the type

of operation conducted ard fall iro two categanes. The regurerrent for e 21C 1o held 2
pilat certfizate s based on various fastors including:

1.

2

Locetior of the plan-ed operaticns.

IMissicn profile.

Size of the DA

WWhether or rot the onerat on is condueted withir or beyonc visual ling of sighe.

Each zpplicat on will be carefu ly reviewed to assess the feasibil ty of allowing that
type of operalion

C. Operations that require a FAA pilot certificate and Letter of Authorization:

1.

?

o

All ope-ations epproved for use in Class A, B, €. D, g2nd E airspace.
All oncrations conductee unde- FR (FAA instrument rat ng requred)

All aoerations epproved for nighttime operations Night operations are aLtharized in
Restr ctedMvarning/Frohisited areas withou: a FAA pilet cerificate urless orohibited
by the Cortro ling Authority. Also she night opetations wtho st a FAA pilot certificate
are perm tted if specifically allowed in the Specia Provigions Seclion of the COA

All aoneatinns canductae 3t o nfuse of pubhe airice ds
All ooe-ations conducted beyord ine of sight.

Cperat ons above 400 feet AGL or with wisJdal line of sight zoncucted greater than
cne NM fromr the UAS observer. A =AA pilo: cerlificate may not be required for
athit.udes “¢ “ GO0t in RestnatediWarning/Frohitites areas if not prohibited by the
Contralling Authonty. Alsa, *he Figher altituce ig aviborized without & FAA pilot
cerlificate if specihcally allowed in e Spexia Pravisions Section of the COA

At any time the FAA (as speci’ ed in the COA) nas determined tne reed based or
the UAS' characteristics, mission profie, or othe operaticnal parameters.
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For those operat ons that ~equire a cenificated piot, the FIC, in orcer to execise the
privileges of his certificate, smal have flisht reviews and maintaiv carrency in
manned aircral; per 14 CI'R 6°.56 fight Review and 81.87. Recant Flight
Experience. Mot in Comimarnd.

Far operations approved for night or IFR, the FIC shall mai-tain currenicy per 14
CHR 61.2/, Recsnt Fight Experience Pifol i Comimand as applicable.

D. Operations requiring only a Letter of Authorizatlon: The PIC may not be required o

hold an FaA pilot celificate far the fallesy g operations

1.

2.

o

Approved anc conducted solely witnin visual ine of sight.
In Class G or RestnctediFrohibited or Warn rg airspase
Conductec i1 a sparsely populated location.

With visual | ne of sight conducted na furtter than 1 NM latera ly from the UAS
chserver and at an altituce cf no mare han 400 fee? abeve ground level (AG_) atall
times Altitudes to 1000 ft 2-e aulhonzed in Restricteciva-ringFPohibited areas
unless prohibitec by the Contre hng Authonty. Also. the micher altitude 1s 2 thonzed
it snec hzally al owed inthe Special “rovisions Section of the COA

Conductec during dayhgrt hours anly Might operations are autncrized in

Restr ctedAvarning/Prohidited areas unless 2roh bited by the Cantrolling Author <y,
Alsa the night operations are auttor zed if soecifically allowed i1 the Spacial
Provisions Sectior of the COA

Condlctes o cleser than & NIV trom aay airpart o helipert.

If the £ Iot in cormmand ([ <) is not required to hold a FAA pi ot certificate fo- such
cperalions and stated in the aopioved COA mefshe inust haver liew of a pilo:
certificate one of the following:

a.  Successfully corrpleted an FAA private pilzt grourd irstruction, and nave
passed the written exarmination, or

b Completed a tailoed aviation zourse approved by DOI-DAS covering
applicable secltions of tte FARFAIM or olher av at on publicalions hal v ll
2nable the plot 1o safely aperats a specific UAS Ir the class of airspace
desirec. T his training will ins uce bat not be limited to weather (2s applicabe
lu a UAS pilul) errergensy orocedures @ reraft mistap repurting,
SAFECOM Pragram, lost lirk, Air ~-&ffic Control {8TC communizations) and
NOTAM procedures classes o aspace, system operating 1mitation all
other appl cable DMs and CFMs perla ning to aviatior

E. UAS Specific Training and Certification for all UAS Pilots and Operators.

1

2

AllUAS pilclsimission oparalors wi | corplale he marulzclue's UAS specific
train ng or equivalent, be tested o1 thei- knowlaedge, and ke certif ed ta operate the
UAS upon graduatior. These zourses will be monitored oy OAS Teen
SericesfAlaska Regicna Director.

DG -0AS or appreved bureau inspestas will previce a Leter of Authorization (LOA)
under the direction of the DOI-2AS Chief of Tecrical Servicesfalaska Regonal
Lirector. [he LOA wil speoity the LAS vehicle(s) that are zuthornized to operate.
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F. FElight Currency:

1

FIC must demonstraze three takeaffs (launch) a=1c lardings (recovery) in the specific
UAS in the previcus 90 days. If cLmency is lost ongr 2o a missior. cperator must
regain carrency by flving taree emergency scerarios in the LAS simulascr o fly
under the ohse~ation of & current UAS pilat.

G. Medical Qualification: The PIC stall maintaii, ard have in lheil pessessien, al a min mum,
a valid FAL Class 2 red cal cenificate issued under 14 CFR Part 67 Fo- aperations that are
covered In carzgraph £G above, alternzie medical cerlification that is as rigerous as the
Class Il may be considered and aporoved on a case by case besis by the bL-eau Natianal
Aviation Manager and OAS. Afte- gpproval this alternatz cert fization must be listed on the

COA,

H. General UAS Observer Responsibilities:

1.

2.

Chzever duties nclude but are not imitec ta the fallowing
a.  Have a clear view of the area of operation.

b Be in commurications with the PIC & the within speaking distance or with a
portable radiodcell pnane.

G Keep the pilot advised of 2ny pussible Fazares such as oover lires, birdg
other airc-aft, rocks and hazardous weather conditions

d.  The obsever can also act as the launch person for a hand launched aircraft

Chesewver lranng Obsarvers must Fave completad sufficient srairmrg to
cammunicate to e pilot any instructicns required to reriain clear of conflict ng traff ¢
Tnis training, at a mirimurr, shall ircluds knawledge of the rules and responsitilitics
cescred n 14 CTR 91 111, Operating Near Qther Aircraft, 14 SR 81113, Right-of-
Way Rutes. Except Waler Operations; and 14 CFR 91.153, Basic VFR Weather
Minimum s, Knowledge of air trafic and radio commanications, including the use of
approved A1 C/pilot phrasealagy: and <nowledge of asproonate sestions of the
Asronsuticat informatton fdanual. This traiming vl te reviewed anc apcroved by the
Chief of Tech ServicesfAlaska Reg onal [ recto-

Chsaver Medica CQualif cation” Tre provisions of Paragraph 3J above will apply 1o
chservers

I.  Maintenance:

1.

[

Maintenance nspectors will equire the same qua fications (JCICAS 6700.202) as
cLrrert GAS inspectors plus knowledge of UAS procedures  Until DAS can deve op
specif e LUAS ma ntenance inspection procedures, Mil Handxonk 518, or similar
cocument will be used. [ilially Rod Russell, Alaska =egioral Office, OAS, should be
contacted to eva uate any specific UAS airworthiness quest ons

A condirional Insoection mus: be perfermed curing oreflignt ard mus: be logged in
the aircraft fhght log for the first I ght of each dgy as part o° a continuing

airwoth ness complance pregram. This etry should ead "l have inspactad this
arrcraft inaccordance with (s te the publication and refererce) and have found itto be
in condtion "or safe operation anc be signed ad dated

Log and mamtg1n progressive flight hoeurs of the awcraft in the aircraft loglock te
validate inspectior ivtervals, component times, aad time li'e tems .. batteries.
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4. Record malfunctions (lass of link}, damage {parts that -equire repa r to be airworthy
again), and ser al numbered pats that require "eplacement {wings, tail booms, etc).
Record seral nurmber of the part com ng off anc sarial number of the par: going on.

5. Every lwenty four months, 8 bisnnial airworihiness nspeclon and carding by
cualif ed rairerance pe=sancl wil be perfonred. At this time a new CAS-36
Afroraft Cata Card will be attached ¢ each aircra™ within the system Kit.

o

Amantenanze inspector traimag and evaluzicn program will be develoged tor each
syetem spec fic and in comp iance wth the FCH

CAS nspectors will coard nate with the FAA ta ensure airworthiness critenior has
been aoproved if required  OAS inspectars will then issae an CAS 38A366 for LAS
aircraft

J. Radio Frequencies: Rac o frequenc es to e used will be coarzinated with the bureal's
Radia Office and the FAA and be included in the COA application.

K. Cooperator Aircraft: This could inzlude work vath universities, otter govemmental agencies
such as the Desartment of Deferse, or Mulkip & age-cy collabarabve projects Bureau
imvakvemert in these projects does nut necessanily mear that 11e bureau has operalicnsl
control: therefee itis monrta- for field units to sommunicate with the burea.a lat onal
Aviation Manager on all UAS projects to determi ne tha extent of bureau responsioilities. UAS
projests must ave a GOA {except thase covered in paragrapn 32 and shall be obtained by
the agency naving aoerztional control. Cven if tne COA s not reguestec by DCI (i e, anather
governmet acercy) it must ba coordingted with Bureau aviation personrel ad QAS SCA
adm nistrator,

1. |ovolvermentin a UAS project but no ooerstional contral. DCI personnel callect data
but do "ot ewn, operate, or paricipate cirectly nthe JAS process. This will oe
rendled similar to an end prodJac: contract, field urits need only to advise the bureau
aviation manage- and DOl COA Administrator. However, because of the nature of the
respons bilities associated with the COA applicat on and approva pracess the
indnacLaliorganizatisn wity Operahsnal Comrnl must file the COA

[

DQ has operaticral cortrol but does not owr of operate the WAS: Garea s wolld
follow the procecures o include the formulation of a Project Aviation Safety Plan
{PASF) identify ng all agencies involved in-he pro ect. ¢otlining their resporsisilities
and evel cf irvalvement Each project wil be evaluates or s own merits o
imvolvement comrslexity, and standa-ds of safety. Tnerefore, -eszonsibilties will oe
cete'mined on a case by cass hasis 2s defe'mired by the bureau hationa Aviation
Manager and DOI-OAS

7. EXCEPTIONS, LIMITATIONS. Fer 3530 0DM 1.5, Deviations fraom this OPM must be approved by tre
Zireclor, QFice of Aviat on Services.

e/ Mark Bathrick
Cirector Ofice of Aviation Services




Attachment 4: DOI CY14 OPM Extension

United States Department of the Interior
Office of Aviation Services
300 E. Mallard Dr., Ste 200
Boise, Idaho 83706-3991

JAN 07 201

113A-2

Memorandum

To: DOI Executive Aviation Committee (EAC)

From: Mark L. Bathrick, Director, Office of Aviation Services M DZ ﬁ”’
Subject:  Extension of CY13 Operational Procedures Memoranda (OPM)

In September 2013, the Department relcased a new Departmental Manual (DM) chapter, 112 DM
12, which describes the structure and functions of the Office of Aviation Services (OAS). Because
of this, all DM’s are currently in the process of being reviewed and edited, then will be placed in to
routing for the approval process. To ensure that Department aviation managers and field personnel
continue to have clear aviation policy and operational procedures guidance, an extension of the
existing CY13 OPM’s is necessary. Since the previous aviation DM’s remain in effect, the current
CY13 OPM'’s which were written to supplement these DMs are hereby extended until July 1, 2014,
Please note, there are two CY14 that have been signed and are in effect.

As the designated aviation executives for each of your bureaus, please disseminate this important
information to all your bureau aviation operations personnel. To assist you in this effort, OAS will
also be posting a copy of this extension authorization on our website: http://oas.doi.gov/.

OAS in partnership with the Executive Aviation Subcommittee (EAS) will be reviewing and
updating the DM’s. When the new DM’s are approved, OAS will provide appropriate notification.
At that time, new CY 14 OPM’s will be issued with an effective date coinciding with the issuance of
the new DM’s.

Please contact Erin Horsburgh at 208-433-5033 or by email at erin_horsburgh@jos.doi.gov if you
have further questions.

cc: Kim Thorsen, DAS, Public Safety, Resource Protection, and Emergency Services
Executive Aviation Subcommittee

An180 90012008 cerTiFIED =
Shared Services vaiderr

ot O R



Attachment 5: Funny River COA

WARNING: This correspondence may contain Sensitive Security Informacion and
attachments that are controlled under 49 CFR 15 and 1520. No part of this
correspondence may be disclosed to persons without a "need to know", as defined in
CFR parts 15 and 1520, except with the written permission of the Administrator of
the Transportation Security Administration or the Secretary of Transportation.
Tnauthorized release may resnlt in civil penalty or other action. For T1L.5.
government agencies, public disclosure is governed hy S L.%.C 552 and 49 CFR
parts 15 and 1324,

ADDENDUM TO CERTIFICATLE OF AUTIHHORIZATION (C'OA) 2013-WSA -84,
ISSUED TO: Universily of Alasha

DESCRIPFTION: The Universiiy ol Alaska has requested an Fmergeney COA Addendum o
assist Fire Fighting operations vsing a Scan Eaple (Insight) Unmamned Aarcraft Svstem
(UAS) The UAS will launch and recover within the contines of the most current TFIL
supporting the Funnyv River firefighling <fTorts. The University of Alaska has declared that
there 15 an emargency mission necessity to operate outside the Area of Responsihility { AOR)
authorized in the primary COA for the purpose of assisting law enforcement and this mission
mweets the requirement of distress or urgeney.

DATES OF USE: This addendum is valid May 27, 2014 Tune 2, 2014,
PROCEDURLS:

These procedures supplement all provisions contained n the primary COA,

1. The University of Alaska is authorized to operate in the viemnity of Seldotna, AK. m

Class E-G airspace at or below 2.500 Mean Sea Level withm the TFR supporiing the
Fonny River firefighting efforts (see attachment 1).

o

Flighis over pepulated or congesied areas is no1 authorized unless in direct support of the
Funny River firetighting elforis it allowed in the airworthiness release.

3. Lest link procedures shall not be over populated or congested arcas.

4. Flights must be coordinated and approved with the Kenan Interageney Dispateh Center.
telephone 907-260-4231.

3. The Toversil v of Alaska will contaet Kenai Flight Scervice Station belore and afler cach
mission at 907-283-3466. Ensure pilot has most current TFR information.

6. Comn procedures with ground observers & A'TC: radio prinary [requencies are as
tallows:

a. Soldotna tower, 118.2;

T Forestry aw to ground, 132,45 166.675;

¢.  Forestry air-to-air. 132.573, air-to-air 133.850;
d. Crew number. 207-451-3084.

7. Adistant (D) NOTAM inusi be issued when unmanned aircralt operations are being
conducted. This requirement may be accomplished:



a. Through the proponent’s local base operations or NOTAM issuing authonity. or

b. By contacting Kenai Flight Service Station at 907-283-3466 as soon as practical prior
to the operation. The issuing agency will require the:

(1) Name and address of the pilot filing the NOTAM request
(2) Location, altitude, or operating area
(3) Time and nature of the activity.
8. Lost Link (LL) Procedures
a. All Lost Link procedures must remain in the TFR.

b. In the event of a lost link, the PIC will immediately notify the Kenai Interagency
Dispatch Center. telephone 907-260-4231. The PIC must provide the location,
maximum altitude, programmed lost link maneuvers, state pilot intentions, and
comply with the provisions in attachment 2.

Approved by UAS Integration Oftice AS| and Anchorage ARTCC.
/g'ﬁr/%ﬁ/ﬂ/

FOR Jacqueline R. Jackson
May 27, 2014



Attachment 1

General Operating Area

surface to 2,500 MEL. (TFER goes up te 700004510



Attachment 2
Insitu Insight A-20 Lost Link/Mission Procedures

The Insight A-20 UAS has a series of mission parameters which are physically loaded into the
aircraft's flight control computer's memory prior to flight. These parameters define the locations of
emergency runways, lost link flight plans, and timing and safety limits used by the UAS in the event
of lost link or lost-navigation event occurs. Although configurable in flight. these parameters are
typically designated for a given launch and recovery site and are configured for the anticipated flight
environment and mission(s)..

The Insight A-20 follows an autonomous lost-uplink procedure if communications from the ground
fail. This procedure ends in a belly-landing at a specified location if communications are not re-
established by the pre designated time limits.

_ Insight A-20 Lost-Link Procedure _

1 The lost-uplink procedure begins afier 60 seconds has passed without the aircraft receiving
any messages from the ground. The aircrafi then flies between 45 and 50 kis airspeed, holds
its current altitude, and starts a periodic reset of its communications channels.

2 The aircraft continues tracking its current flight-plan for 30 seconds.

3 The aircraft climbs for 30 seconds towards the highest of three altitudes: its current altitude,
safe altitude, or the altitude calculated for line-of-sight communications with the ground-
station,

4 The aircraft continues tracking its current-flight plan for 60 seconds.

The aircraft flies directly to the nearest waypoint that is closer to home from its current
location in the abort flight-plan. Additionally this flight plan will have a “tail” that has at
least two (2) waypoints that will follow along with the flight providing a direction for the
aireraft to follow back to the racetrack if there are any concerns about how it should proceed
in order to keep the aircraft within sight of the ground observers.

6 After reaching the home holding pattern, the aircraft waits for 15 minutes to allow the
ground crew time to re-establish communications and/or secure the landing area. This means
that the aircraft will remain in the racetrack pattern for an hour prior to making an automated
landing if communication is not re-established.

7 If communications have still not been re-established the aircraft selects an appropriate
approach and touchdown point for a belly-landing. The approach will be determined based
on the aircraft’s calculated winds so there is a head wind for the final approach.
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