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What Do I Need to Know About Drones?

Rick Braunig

Manager, Aviation Safety and Enforcement

October 23, 2018

Drone Contact at MnDOT

Tony Fernando

UAS Program Administrator

Anthony.Fernando@state.mn.us

651-234-7227 or 800-657-3922
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My Bio

• Degree in Aerospace Engineering and Mechanics

• Commissioned Naval Aviator Flying Helicopters for 10 years

• Worked for NavAirSysCom in Combat Damage Assessment

• Spent the summer of 2005 in Iraq assessing battle damage and retired in 
2007 at the rank of Captain

• Flew for MnDOT for 28 years, amassed over 7,000 flight hours

• Manage the Aviation Safety and Enforcement Section of the Office of 
Aeronautics
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Pre-Test

• I got a drone for Christmas and I want to fly it in my backyard and I’m going to 
stay below the roof level of my house.  Can I legally make this flight?

• I got some really cool pictures with my drone and the local TV station want to 
use them on the news.  Does this make me a commercial operator?  Even if 
they don’t pay me?

• We are working a crash site and this guy has his drone buzzing around.  I want 
him to stop, but can I legally require him to land that annoying thing?

• I’m operating my drone for the police department.  What regulation exempts 
me from having to comply with MnDOT and FAA requirements?
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Outline

•MnDOT Rules and Statutes

•Drone Safety

•FAA Regulations and Local 
Ordinances
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•Aircraft Must be Registered with MnDOT

•Aircraft Must be Insured

•Operator may be required to have a 
Commercial Operations License

Minnesota Requirements for 
Operating a UAS Commercially 
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Minnesota Statute 360.018 
REGULATING AIRCRAFT, AIRMEN, AIRPORTS, INSTRUCTORS.

• Subd. 3.Exceptions to registration requirements.

• The provisions of subdivision 1, paragraphs (1) and (2), and subdivision 2 shall 
not apply to: …

• (7) persons operating model aircraft, nor to any person piloting an aircraft 
which is equipped with fully functioning dual controls when a licensed 
instructor is in full charge of one set of said controls and such flight is solely 
for instruction or for the demonstration of said aircraft to a bona fide 
prospective purchaser;
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• 360.59 AIRCRAFT REGISTRATION AND LISTING FOR TAXATION.

Subd. 10.Certificate of insurance.

(a) Every owner of aircraft in this state when applying for registration, reregistration, or 
transfer of ownership shall supply any information the commissioner reasonably 
requires to determine that the aircraft during the period of its contemplated operation 
is covered by an insurance policy with limits of not less than $100,000 per passenger 
seat liability both for passenger bodily injury or death and for property damage; not 
less than $100,000 for bodily injury or death to each non-passenger in any one 
accident; and not less than $300,000 per occurrence for bodily injury or death to non-
passengers in any one accident.

https://www.revisor.mn.gov/statutes/?id=360.59 8
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Minnesota Commercial Operations License

8800.3100 DEFINITION OF COMMERCIAL OPERATIONS.

"Commercial operations" means any operation of an aircraft for 
compensation or hire, or any services performed incidental to 
the operation of any aircraft for which a fee is charged or 
compensation received including, but not limited to, …  
"Commercial operations" also means the brokering or selling of 
any of these services but does not include any operations of 
aircraft as common carriers certificated (certified) by the federal 
government or the services incidental to certificated operations.
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Minnesota Commercial Operations License

8800.3200 LICENSING COMMERCIAL OPERATIONS.

§ Subpart 1. Prior licensing required. 

Every person who does in fact provide or who advertises, 
represents, or holds themselves out as giving or offering to 
provide service as defined in part 8800.3100, must be licensed 
by the commissioner. ... These persons must be licensed by the 
commissioner before they advertise, represent, or hold 
themselves out as giving or offering to provide this service.
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https://www.revisor.mn.gov/rules/?id=8800.3200#rule.8800.3200.1
https://www.revisor.mn.gov/rules/?id=8800.3100
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Licensed Drone Operators can be found on MnDOT  Web site
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 Minn. Stat. § 360.012 subd. 3:
◦ “Flight in aircraft over the lands and water of this state is lawful, unless at such low 

altitude as to interfere with the then-existing use to which the land or water, or 
the space above the land or water, is put by the owner, or unless so conducted as to 
be imminently dangerous or damaging to persons or property lawfully in the land 
or water beneath…”

 Minn. Stat. § 360.012 subd. 4: Strict Liability 
◦ “The owner of every aircraft which is operated over the lands or waters of this state 

is absolutely liable for injury or damage to persons or property on the land or 
water beneath, caused by the ascent, descent, or flight of the aircraft, or the 
dropping or falling of any object therefrom, whether such owner was negligent or 
not, unless the injury or damage is caused in whole or in part by the negligence of 
the person injured…” 

Flight Liability: MN Law 
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Minnesota Statute §360.075 creates misdemeanor: 
◦ Operate over land or water without consent of owner

◦ Operate without license and registration

◦ Damages or interferes with other aircraft

◦ Operates in a willful or wanton disregard for the safety or persons 
or property

◦ Carries an explosive

◦ Discharges a gun or weapon 

◦ Dropping objects

◦ Endangering or killing wildlife

◦ Etc…

Things You Can’t Do With Aircraft in MN

FAA vs Pirker
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F16  vs Bird

15
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Drone strikes commercial aircraft in Quebec

Misha Gajewski, CTVNews.ca @mishagajewski
Published Sunday, October 15, 2017 11:46AM EDT 
Last Updated Sunday, October 15, 2017 3:09PM EDT 

• A Skyjet flight heading to Quebec City’s Jean Lesage 
International Airport was struck by a drone on Oct. 12, 
according to Minister of Transport Marc Garneau.
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Death by Model Aircraft        .

http://www.ctvnews.ca/more/ctvnews-ca-team/misha-gajewski-1.3462664
https://twitter.com/mishagajewski
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Enrique Iglesias cuts hand on drone during concert
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Feaster Five drone crash under investigation 

• Device hit tree, runners during Thanksgiving road race 
• By Gabriella Cruz gcruz@eagletribune.com
• Dec 1, 2015

• The drone clipped a tree branch shortly after the race 
began and, according to Andover Police Department 
Executive Officer Charles Heseltine, injured two male 
runners as it fell into the crowd.
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Man convicted in drone crash that injured woman during 
Seattle’s Pride Parade 

• Originally published January 13, 2017 at 5:42 pm Updated January 13, 2017  
• By Steve Miletich Seattle Times staff reporter

• A woman was knocked unconscious when she was struck by 
the small drone as she watched the annual parade in 2015.

• Reckless endangerment carries a penalty of up to 364 days in 
jail and a $5,000 fine. Skinner is scheduled be sentenced on 
Feb. 24.
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https://www.seattletimes.com/author/steve-miletich/
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Drone Rules are Changing Again
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1. Model aircraft (hobby or recreational ONLY)

2. Small Unmanned Aircraft Regulations: Federal 
Aviation Regulations Part 107

3. Section 333 Exemptions with Certificates of 
Waiver or Authorization (COA).

4. Designated Public Aircraft with a COA.

Types of UAS Operations
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https://registermyuas.faa.gov/

Know Before You Fly

https://registermyuas.faa.gov/
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Model Aircraft Requirements

(a) The aircraft is flown strictly for hobby or recreational use;

(b) The aircraft is operated in accordance with a community-based set of 
safety guidelines and within the programming of a nationwide community-
based organization;

(c) The aircraft is limited to not more than 55 pounds…;

(d) The aircraft is operated in a manner that does not interfere with and gives 
way to any manned aircraft; and

(e) When flown within 5 miles of an airport, the operator of the aircraft 
provides prior notice to the airport operator and the airport control tower…

11/1/2018 29

Aircraft Registration

• In April of 2016, the FAA opened up the online 
registration process to all drone users.

•Commercial Operators are required to register 
each Drone with Make, Model, and Serial 
Number and each Drone is given an individual 
number.
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Operation and Certification of Small 
Unmanned Aircraft Systems

•Became effective: August 29, 2016

•Replaces Many Section 333 Exemptions

•Creates a UAS pilot certificate 

14 CFR, Part 107

• Aircraft must weigh less than 55 pounds

• Visual Line-of-sight only (FPV not allowed)

• Cannot fly over non-participants
• Covered structure/parked vehicle is OK
• Moving vehicles are not

• Daylight only

• Maximum altitude of 400 feet or within 400 feet of a 
structure

• Remote Pilot-in-command must be Certificated  
(Minimum age is 16)

FAA Part 107 Highlights
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Part 107 Waivers

11/1/2018 33

Types of Part 107 Waivers

11/1/2018 34
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Certain Airspace Requires Permission

• Class B Airspace: Around MSP.

• Class C and D Airspace: Around Tower Controlled 
Airports.

• Within the Lateral boundaries of Class E Airspace 
designated for an airport.

FAA and AirMap Apps

11/1/2018 36
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Airspace Authorizations through LAANC

11/1/2018 37

Operating your Drone under Part 107

•You will need to select the drone and sensors to 
do the job.

•You need to train pilots and use the drone often 
enough to keep them current.

•You have to comply with all the FAA, State and 
local requirements.
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• By law, any aircraft operation in the national airspace 
requires a certificated and registered aircraft, a licensed 
pilot, and operational approval. Section 333 of the FAA 
Modernization and Reform Act of 2012 (FMRA) (PDF) 
grants the Secretary of Transportation the authority to 
determine whether an airworthiness certificate is required 
for a UAS to operate safely in the National Airspace System 
(NAS).

333 Exemption

333 Exemption
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• Crew Requirements

• Operating Restrictions

• Mechanical Requirements

• Lost Link/Emergency Actions

• Record Keeping

• Register with FAA

• Notice Requirements

333 Exemption Includes

Certificate of Authorization
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Operating as a Public Aircraft

•You will need to select the drone and sensors to 
do the job.

•You need to train pilots and use the drone often 
enough to keep them current.

•You have to get a COA for your operations from 
the FAA.

FAA Public Safety Guidance

11/1/2018 44
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Local Drone Ordinances

City of Newton’s Drone Ordinance Overturned by Federal Judge 

By Linn Foster Freedman and Matthew Rizzini on September 25, 2017 Posted in Drones

• Last week, a federal judge in Massachusetts ruled that the City of Newton’s drone 
ordinance, which attempted to regulate drone flights in the airspace over Newton, 
Massachusetts could not be enforced by the municipality because it is pre-empted 
by federal law. In December of 2016, the city passed an ordinance that required 
drone operators to register their drones, banned unmanned drone flights under 
400 feet, and banned flights over private and public property without permission 
from the landowner.

11/1/2018 46

https://www.dataprivacyandsecurityinsider.com/author/lfreedman/
https://www.dataprivacyandsecurityinsider.com/author/matthewrizzini/
https://www.dataprivacyandsecurityinsider.com/category/drones/
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Local Ordinances

• Takeoffs and Landings: While flight is governed by the FAA, the surface 
used for takeoff or landing is not.  Minnesota law requires a person to have 
the consent of the property owner. 

• Privacy laws apply to drones.

• Peeping Tom laws apply to drones.

• Nuisance laws can be written to specifically address drones.

• Careless and Reckless operation is a violation of FAA regulations and 
Minnesota Statutes.  The FAA says that if you see someone doing 
something that violates FAA regulations, call local law enforcement.  The 
definition of careless and reckless is in the eye of the beholder.
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Local Drone Ordinances on MnDOT Aeronautics Drone Page
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Help us to add to the list

• If you know of other local drone 
ordinances, please send us the 
reference and we will add them to 
our list.
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2016 FAA Extension Bill: H. R. 636—17 

‘‘§ 46320. Interference with wildfire suppression, law 
enforcement, or emergency response effort by operation of 
unmanned aircraft

• ‘‘(a) IN GENERAL.—Except as provided in subsection (b), an 
individual who operates an unmanned aircraft and in so 
doing knowingly or recklessly interferes with a wildfire 
suppression, law enforcement, or emergency response effort 
is liable to the United States Government for a civil penalty 
of not more than $20,000.
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• Civil penalties up to $27,500

• Criminal penalties including fines up to $250,000 
and/or imprisonment for up to three years

Flight Liability: FAA Penalties
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Kansas to Use AirMap in Pioneering Effort at UTM

The KDOT-AirMap collaboration will lay the foundation for a statewide UTM infrastructure 
by deploying technology capable of:

• Delivering safety-critical information from state and local agencies to drones for 
situational awareness and flight planning

• Facilitating collaboration, communication and data exchange between state and local 
authorities and drones and their operators

• Fostering public awareness about drone regulations and airspace requirements

• Automating airspace notification and authorization at Kansas airports

• Demonstrating sophisticated solutions that safeguard public safety and personal privacy, 
including technology for geofencing and remote identification

• Enabling high-scale and complex operations beyond visual line of sight
11/1/2018 53
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Through 2036, large unmanned 

aircraft are expected to drive nearly 

$150 billion in total spending and 

sustain up to 60,000 R&D, 

manufacturing, and services jobs 

annually, according to Avascent

and AIA analysis.
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Post-Test

• I got a drone for Christmas and I want to fly it in my backyard and I’m going to 
stay below the roof level of my house.  Can I legally make this flight?

• I got some really cool pictures with my drone and the local TV station wants to 
use them on the news.  Does this make me a commercial operator?  Even if 
they don’t pay me?

• We are working a crash site and this guy has his drone buzzing around.  I want 
him to stop, but can I legally require him to land that annoying thing?

• I’m operating my drone for the police department.  What regulation exempts 
me from having to comply with MnDOT and FAA requirements?
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Questions?

Rick Braunig

rick.braunig@state.mn.us

651-234-7230
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MnDOT’s Criteria for using Drones

• The use will give us better data than we have been able to 
get.

• There is a cost savings in using the drone over our current 
methods.

• Using the drone reduces the risk                                                
to personnel.

Mission Planning

• What flight paths will be flown?

• Where are the takeoff and Landing sites?

• Do you have the Property Owner’s 
Permission?

• What Airspace is involved?

• Are there Temporary Flight Restrictions?

• Other Permissions?

• What about the Communications Plan?
11/1/2018 60
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•SAFETY!!! You have to consider an area 
360°around your operation, not just the object 
of the UAS flight.

• What do the rules allow?

• How will you stay in compliance with the rules?

• Do you need an exception?  

• Apply for a COA with sufficient lead time.

Things to consider: Safety

• Is your operation near an AIRPORT?

• Is your operation in or around a NATIONAL PARK?

• Is your operation around a HOSPITAL?

• Is your operation around a STADIUM?

Things to consider: Location



11/1/2018

32

Risk Assessment

• What are examples of acceptable risks?

• What are examples of unacceptable risks?

• What mitigations are available? 

• If using a contractor, how do you engage 
them in risk management?

• If you have an incident/accident, how will 
you manage it?
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• Will this make the news because:

• We advertise our cutting edge programs.
• The neighbors are complaining that we are spying on them.
• We had a crash and it involved …

• How will we protect private data?

• If we are collecting data, how do we keep from getting 
pictures of the public?

• If we do get the public, how do we address the privacy 
issues involved?

Things to consider: Public Perception
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Mission Qualifications

• Will you have several different missions?

• Will different missions use different UAS?

• How will you document the processes for different missions?

• How will contractors be selected?

• How will pilots get qualified?

• Will the crew be required to get qualified? 
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The Aircraft

• No Airworthiness Certificate under 55 Pounds 
but:

• Aircraft have scheduled maintenance inspections. 
What is being done for routine maintenance?

• Critical aircraft parts are removed before failure.  
What are your critical parts?  What is their 
expected lifespan?

• How will you track hours on aircraft?                    
on components?

• Who does the maintenance and how is it 
documented?

• A Preflight Inspection is required:

1. Visual condition inspection of the UAS components;
2. Airframe structure (including undercarriage), all flight control surfaces, and 
linkages;
3. Registration markings, for proper display and legibility;
4. Moveable control surface(s), including airframe attachment point(s);
5. Servo motor(s), including attachment point(s);
6. Propulsion system, including powerplant(s), propeller(s), rotor(s), ducted 
fan(s), etc.;
7. Verify all systems (e.g., aircraft and control unit) have an adequate energy 
supply for the intended operation and are functioning properly;
8. Avionics, including control link transceiver, communication/navigation 
equipment, and antenna(s);
9. Calibrate UAS compass prior to any flight;
10. Control link transceiver, communication/navigation data link transceiver, and 
antenna(s);
11. Display panel, if used, is functioning properly;
12. Check ground support equipment, including takeoff and landing systems, for 
proper operation;
13. Check that control link correct functionality is established between the 
aircraft and the CS;
14. Check for correct movement of control surfaces using the CS;
15. Check onboard navigation and communication data links;
16. Check flight termination system, if installed;
17. Check fuel for correct type and quantity;
18. Check battery levels for the aircraft and CS;
19. Check that any equipment, such as a camera, is securely attached;
20. Verify communication with UAS and that the UAS has acquired GPS location 
from at least four satellites;
21. Start the UAS propellers to inspect for any imbalance or irregular operation;
22. Verify all controller operation for heading and altitude;
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Guessing when your drone will die

• the DJI Inspire 1 remains one of the most popular unmanned 
aircraft systems on the market for photography and 
videography, and, like all quadcopters, it relies on four motors, 
each with its own electronic speed controller, wiring to 
connect those components to the rest of the system, and a 
propeller, all of which represent single points of potential 
failure. Each electric motor is indispensable—the aircraft will 
fall out of control if any motor fails in flight—and few of the 
many such motors tracked to date have demonstrated 
longevity beyond 200 hours, on average requiring replacement 
after about 30 or 40 hours of flight time, said Tony Pucciarella, 
director of operations at the University of Maryland’s UAS Test 
Site and the founder of AlarisPro, an online service for 
unmanned aircraft fleet management and predictive 
maintenance.
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The Pilot

• A Pilot Certificate is required but no demonstration of Pilot Skill.  How will you check 
out your pilot’s knowledge and ability?

• Will you require recurrent training?  Recertification on a regular basis?

• Different UAS have different features, how familiar is the pilot with this UAS?

• Manned Aircraft Pilots are required to make 3 takeoffs and landings every 90 days to 
carry passengers, how long has it been since this pilot’s last flight?

• Pilots must not operate with a medical condition that could interfere with safety.  What 
do you know about the health of your pilot?

• The pilot will interact with the crew.  Do they have a process for crew coordination?

11/1/2018 68
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The Crew

• What training has the crew been given?

• How will the pilot and crew interact?  If using radios, 
what do you do if a radio fails?

• Where will the crew be positioned and what are their 
responsibilities?

• What if the pilot and the crew disagree?

• How many people will be on the crew?

• Will you have a safety observer as well?
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The Data

• Will you have a data standard?  

• Can you share the data across agencies?

• Who evaluates the data?  

• How are improvements made?

• How long is the data kept?

• What are the privacy concerns?

• How is aircraft and pilot data recorded?

• How is aircraft data used for maintenance?

11/1/2018 70
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Program Oversight

• Who can authorize UAS flights?

• What criteria do you use to determine if a UAS flight is justified?

• How are Pilots/Crew designated?

• How is safety oversight provided?

• How are UAS and sensors bought?

• How are new missions vetted?

• Is senior leadership in the loop?
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What if you have a Crash?

• What steps need to be taken 
immediately?

• Who in your organization needs to know?

• What information needs to be gathered?

• How do you interact with the 
public/press?

• What if you have a flyaway?

• Do you have an incident plan?

11/1/2018 72
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Best Practices

• Maintain controls over the use of Drones.

• Treat them like Aircraft.

• Require a Flight Plan for every flight.

• Require a Safety Plan for every operation that identifies and 
mitigates the risks.

• Provide notice to the public and anyone in your organization 
that the public may call.

Battery Safety

11/1/2018 74
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Boeing's Aurora partners with maker
of nickel-size drone module
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By Luke Geiver | January 30, 2018

The nickel-size radio frequency control module will help small drones detect 

the distance and speed of obstacles. 
PHOTO: AURORA FLIGHT SCIENCES

•Aurora Flight Sciences is adding small drone collision avoidance technology 

to its suite of unmanned aircraft systems technology. Through a collaboration 

with California-based Socionext Inc., the Virginia-based aerospace technology 

developer is now working to streamline a radar flight control module the size of 

a nickel coin.

The RFCM can help protect consumer drones from encountering collisions 

during flight. John Langford, CEO of Aurora, said the partnership will help 

develop an excellent technology. In 2016, Socionext first unveiled its RFCM 

module at an industry event.

Tsutomu Nozaki, chief marketing officer of the engineering company, said the 

partnership will help bring the RFCM to drones used for commercial 

operations, including surveillance and communication, mission critical 

response and other experimental or exploration applications.

Comprised of a single-chip 24GHz radar with range measurement software, 

the module can detect multiple objects in open spaces and target distance and 

speed, according to Aurora. “The RFCM provides distance, warning and 

braking signals to the flight controller through a simple interface, allowing for 

integration on a wide range of drone products,” Socionext said. “When 

installed, the RFCM acts to prevent head-on collisions with everyday obstacles 

http://www.uasmagazine.com/uploads/posts/web/2018/01/RFCM_15173449968706.jpg
http://www.uasmagazine.com/articles/1812/precisionhawk-secures-75-million-for-commercial-drone-technology
http://www.uasmagazine.com/uploads/posts/web/2018/01/RFCM_15173449968706.jpg

