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Background

e January 2015 Innovation Council presentation by
Turnpike employee Drew Brant

e “Inspections using Unmanned Aerial Vehicles (UAVs)”



Background

e Survey of Council members:

100% of respondents believed that the
innovation will improve safety

e 100% of respondents believed the innovation
will improve system reliability

e 71% of respondents believed the innovation
will offer value to the customer

e 100% of respondents recommended that the
innovation be considered for implementation



Proposed Uses

e Perform Inspections
e Bridges
* Microwave towers
e |TS devices
e Communications towers

e Determine best height and
location to install CCTV

Line of sight checks

UAV Bridge Inspection Demo Project by MN DOT



Proposed Uses

e High-resolution aerial imagery for mapping

* Videography for public awareness campaigns,
educational videos, training, promotional videos



Proposed Uses

 Traffic incident management

* Provide enhanced situational
awareness

e Determine magnitude of event

e Determine appropriate personnel
and equipment to dispatch

e Coordinate and manage on-scene
resources

e Direct the movement of
emergency vehicles

* View length of backlog
 |dentify secondary incidents



Proposed Uses

e During Winter Storm Jonas a tractor trailer was
involved in a single-vehicle crash

e Turnpike waited until after the storm to recover the
trailer

* News station WPXI| used a UAV to record the tractor
trailer recovery on January 28

e http://www.wpxi.com/news/raw-drone-video-of-
turnpike-truck-removal/54181130




Proposed Uses

e Crash reconstruction

* UAVs can collect aerial imagery and benchmark image-
based measurements

e Aerial image provides better view of tire marks

e Used by Royal Canadian Mounted Police



Proposed UAVs

* DJI Inspire 1

e |Integrated camera records high
definition video

e Optional dual-operator control —
one person flies while the other
controls the camera

 Mobile app

See what the camera sees
Battery power display

View location of UAV on live map
Auto-takeoff and landing

Flight information display — altitude,
speed, distance, etc.




Proposed UAVs

e Aeryon SkyRanger
e Designed to military specifications

e Integrated camera records high definition
video

50 minute flight time

e Ruggedized and weather-sealed

e Stream live video through secure network
e Navigation through touch screen

* Training provided at Aeryon HQ in Canada

* Aeryon SkyRanger Map Edition
Features
* Provides survey-grade accuracy

* |Integrates with GIS, CAD,
photogrammetry software

e Used for crash reconstruction @



FAA Considerations/Requirements

Two avenues for FAA approval

Public Certificate of Waiver /

Authorization (COA) Section 333 Exemption

Commercial use of UAVs

Public agency use of UAVs

*Both require a pilot certificate to operate
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FAA Considerations/Requirements

e Public COA

e Permits public agencies to operate a particular aircraft
for a particular purpose in a particular area

 COA applications are managed through FAA’s online
system

e To gain access to the online system, a “declaration
letter” must be submitted from the city, county or state
attorney’s office certifying the agency is a political
subdivision of the government



FAA Considerations/Requirements

e Section 333 Exemption

e Section 333 of the FAA Modernization and Reform Act of
2012

e Allows Secretary of Transportation to determine
whether certain UAS may operate in airspace without
meeting requirements for manned aircraft

e Required for any civil UAS operation that is not for
hobby or recreational purposes

e Real estate agents

e Engineering firms
) 4,793 399
* Insurance companies
.
e Media outlets
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FAA Considerations/Requirements

e Section 333 Exemption FAA Doubles "Blanket” Altitude for Many

. UAS Flights
e Blanket COA for all flights
200 feet and below issued search: ]
concurrently with grant of RERSHPSS] News & Updates ~
exemption
+ Need to apply for COA for  [JBR ., s s o
B “blanket” altitude authorization for Section 333 exemption holders and

O pe rat I O n S a bove 200 feet QU'«‘EI’HI’"‘IEM aircraft Uperaturs to 400 feet. PI’E'\-‘iUUSH-'. the dgency had
put in place a nationwide Certificate of Waiver or Authorization (COA) for such
and below 400 feet e

The new COA policy allows small unmanned aircrafti—operated as other than
model aircraft (i.e. commercial use)—to fly up to 400 feet anywhere in the country

([ ] I n M a rc h 20 1 6’ b I a n ket except restrriF;id ji;space ar;d other areas. such as major cities, where the
. agency prohibits UAS operations.
COA altitude was doubled
to 400 feet

Search
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FAA Considerations/Requirements

e Regulations were changing frequently

 Unsure about what direction to take

e Section 333 Exemption seemed to be more flexible
because of the blanket COA

e We didn’t know if we could apply

* FAA representative suggested the Turnpike file for
Section 333 exemption



Section 333 Exemption

e Petitions for Section 333 exemption must include:
e Description of proposed operations
e Description of proposed make and model of UAS

e Specific applicable regulations from which relief is
required (CFRs)

e Describe how the operator will maintain an equivalent
level of safety or no adverse impact to safety

e State how granting exemption would be in the public
interest



Section 333 Exemption

e Specific CFR from which relief is required



Section 333 Exemption

e For each CFR describe how the operator will
maintain an equivalent level of safety



Section 333 Exemption

7 PUBLIC INTEREST

Granting the PTC's Petition for Exemption would further the public interest and support
the PTC's mission to operate a safe, reliable, customer-valued, limited-access highway
system that supports national mobility and commerce. National policy set by Congress
favors early integration of UAS into the NAS in controlled, safe working environments
such as those proposed by the PTC in this Petition. Granting this Petition for Exemption
will help the FAA to fulfill Congress’ goal of permitting UAS to operate safely in the NAS
before completion of the plan and rulemaking required under Section 332 of the Reform
Act.

By using UAS to perform structure inspections, obtain aerial surveying, mapping and
videography, enhance TIM, and reconstruct accidents, the public as a whole would
benefit through reduced costs, enhanced safety, and reduced travel delay and
emissions. The exemption will enhance safety by reducing risks to the operator, the
general public and property owners from the hazards associated with performing the
same type of work using conventional aircraft and rotorcraft or dangerous ground-
based inspection methods.

The following explains how the PTC's proposed UAS operations would benefit the public
interest as a whole:

7.1. Reduced Costs
Using UAS will help reduce direct costs to the PTC as follows:

Inspections — The cost to perform inspections with UAS will be less compared to
conventional methods of inspecting structures. Conventional inspections usually require
teams of inspectors and bucket trucks. Alternatively, if a UAS can be used, bucket trucks
and multiple personnel would not be needed and the inspections can be performed
faster and cheaper.

Aerial Surveying, Mapping, and Videography — By using UAS for aerial surveying,
mapping, and videography, costs will be reduced by obtaining aerial imagery more
cheaply and efficiently than by using piloted aircraft or rotorcraft. In addition, by using
JAS to monitor construction werk, problems can be discovered early in the construction
phase. By finding problems early, they can be corrected more cost effectively than when
they are found later in the construction.

Traffic Incident Management — In the past, Pennsylvania State Police helicopters were
used during major traffic incidents to obtain aerial views of the ground scenes, thereby
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e State how granting
exemption would be in
public interest

e Reduced costs
 Enhanced safety

e Reduced travel delay and
emissions



Section 333 Exemption

 Petition filed on September 16, 2015
e Posted for comment on November 24, 2015
e FAA has 120 days from posting to issue a decision

* FAA granted request for exemption on March 24,
2016
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Operating Procedures

e Flight Operations Manual created and filed with
333 exemption petition

e General Protocol — incorporation of FAA requirements
for using UAS with Section 333

e Flight Log

* Training Requirements
Pre-Flight Protocol
Post-Flight Protocol

* Maintenance Log



Operating Procedures - General Protocol

e Rule #1 — Don’t grab a drone while it is in flight



Operating Procedures - General Protocol

e Each flight requires a Pilot in Command (PIC) and
Visual Observer (VO)

e PICis responsible for operation and safety

e VO assists the PIC by observing UAV and providing
situational awareness

e Unaided visual line of sight at all times

e Each aircraft must have identification markings as
large as practicable

e Daytime operation only
e Cannot be operated from a moving vehicle
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Operating Procedures

* Pilot — Brad Hackman, Fleet Resources
e Copilot/Visual Observer — Drew Brant, Construction



Operating Procedures — [T/Comm.

* DJl Inspire 1

e Controlled using DJI Go app on tablet/phone
e Livestreaming via YouTube

e Aeryon SkyRanger
e Controller and ground station

e Ground station has Ethernet connection and can output
encoded video

SkyRanger

UAV

900 MHz

PTC
Cellular
Router

Ground

Controller ;
Station Ethernet



Next Steps

PA Turnpike
* UAV procurement

e Staffing for flight operations
e Potential on-call contract

FAA

 Small UAS Notice of Proposed Rulemaking
e Published in February 2015
e Public comment period ended in April 2015
e Final rule expected in June 2016



Small UAS Notice of Proposed Rulemaking

e Maximum altitude — 500 feet
e Maximum speed — 100 mph

e Operators must pass knowledge test and recertify
(pass test) every 24 months

* No pilot certificate needed
 Visual observer not required

 Many of the same requirements as Section 333
exemption

 Must maintain visual line of sight, daylight only
operations, etc.
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