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 Prohibited Airspace, Restricted Airspace, and (TFR) Temporary Flight Restriction 
carry heavy penalties for violations, and may even result in lethal force. Yet, these 
areas may be accessed by civilian aircraft with proper vetting and permission. 

 (NSA) National Security Areas are not limiting but serve the interest of national 
security. Avoiding this space is “Requested.” ATC services may still be available 
to VFR traffic. 

 Alert Areas, Warning Areas, (MOA) Military Operation Areas, (CFA) Controlled 
Firing Areas, Military Training Routes, Parachute Jumping Areas, (COA) 
Certificate of Waiver or Authorization. These areas are somewhat limiting as they 
may present danger to civilian aircraft. Entry is not restricted, but you will enter at 
your own risk. ATC Services may or may not be available to VFR traffic. 

 In the context of this paper, one Special Notice by NOTAM is worth 
consideration. After the attack on September 11th, 2001, emphasis was placed on 
not provoking a security concern by flying over and around critical infrastructure. 
A 2016 updated notice (32FDC 6/8818) says that “pilots and UAS operators should 
not circle as to loiter in the vicinity over these types of facilities” (it does provide 
a list of examples). However, the notice does not specify an altitude or radial 
distances, which leaves it somewhat vague. And, though it uses the phrase “should 
not,” it is qualified by the modifier, “unless otherwise authorized” making it 
somewhat ambiguous. 

Uncontrolled Airspace (or 33Class G) – FAA regulations still apply in uncontrolled 
airspace. However, aircraft operating in this airspace IFR or VFR are not necessarily in 
communication with or under the control of air traffic controllers. 

_______________________________________________________________________________ 

C. Airspace (cont.) 

Manned-Drone Operations – While conducting aerial survey services, different sensors or cameras 
may require different operating altitudes. Some operations, like aerial photography, news and 
media coverage, law enforcement, or pipeline patrol, may necessitate a minimum altitude. During 
these operations, for the purpose of safety and compliance, a pilot must consider the FAA standard 
for minimum safe altitude under 14 CFR §91.119 (b). Here, the FAA requires that manned aircraft 
subject to Federal Air Regulations remain at least “1,000 feet over any congested area of a city, 
town, or settlement, or over any open-air assembly of persons.” As long as the operation is 
conducted within these limits, it would avoid violation unless it involved special use airspace such 
as a TFR (Temporary Flight Restriction). 

Let’s consider news and media operations. A majority of news, media, and law enforcement 
operations are conducted over cities, flying as low as possible. Most often, this is by helicopter. 
The public (or government) helicopters enjoy special privilege and are not restricted by civil 
authorities or subject to the FAA. So for them, this is not an enforcement issue. Commercial (or 
private) helicopters are still favored over airplanes regarding altitude and visibility minimums. 
This is based on the FAA’s notion that a helicopter can spot-land in an emergency and are less 
hazardous to people and property on the ground. This point is debatable. Some light airplanes, like 
a Cessna 172, have the ability to glide a reasonable distance to avoid concentrations of people and 
property. They can land in less than 1,000 feet, and have a better reliability and safety record than 
helicopters. 

Regardless, whether from a helicopter or airplane, these operations by necessity are conducted 
over congested areas. The U.S. Census Bureau statistics indicate that 81% of the U.S. population 
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lives within 3% of our land area. One could argue that events deemed newsworthy most often 
occur within the effected population. Where the people are – news happens. 

“Populated places” are delineated on aviation VFR Sectional Charts by yellow highlighted areas. 
These are in the form of a boundary shape, a square, or small circles. They are defined respectively 
as Large Cities (Category 1 – with a population more than 250,000, e.g., St. Louis, Missouri), 
Cities and Large Towns (Category 2 – with a population 25,000 to 250,000, e.g., Nashville, 
Tennessee), and Towns and Villages (Category 3 – with a population less than 25,000, e.g., 
Frankfort, Indiana). This comes from the 34FAA Aeronautical Chart User’s Guide (Figure below). 
One problem with this becomes obvious. Unless you are navigating with a GPS-enabled moving 
map display, displaying a certified VFR Section Map overlay, it is difficult to know where the 
yellow area starts. 

 

If the FAA Aeronautical Chart User’s Guide was our only definer of “congested areas,” then 
compliance might be simple. 

More insight into delineating Urban versus Rural Areas is provided by the 35U.S. Census Bureau. 
Their definition is enduring. From 1950 through 1990 “Many elements of the (urban) criteria have 
remained largely unchanged. The density criterion of at least 1,000 people per square mile has 
remained the same since it was adopted for the 1960 census.”  

Having five government levels of criteria – congested, sparsely populated, populated places, and 
urban and rural – spins obfuscation. However, it is still not that simple when trying to avoid being 
violated by the FAA. The 36Aircraft Owners and Pilots Association’s Legal Service attorney Rick 
Durden tells us, “In enforcement actions, the FAA has successfully declared that a congested area 
includes ‘a group of people on an airport ramp, sunbathers on a beach, a small subdivision 
covering less than a quarter-mile, and traffic on an Interstate highway.’” Durden has been 
practicing aviation law for thirty-seven years and is a panel attorney for AOPA’s Legal Services 
Plan (LSP). Ask any prudent individual. Might this seem a bit arbitrary? 

Then there remains the broad FAA catch-all by CFR § 91.119 (a): “Anywhere – civil aircraft must 
remain above an altitude that would allow an emergency landing without undue hazard to persons 
or property on the surface.” Who determines this? To what type of aircraft does it apply? Hot air 
balloons are civil aircraft, but present very little danger to those on the ground. Helicopters get an 
exception and can roar down the interstate at a few hundred feet in marginal weather and with 
catastrophic potential. Note the tragic 37accident of January 2020 involving a Sikorsky S-76B 
carrying basketball legend Kobe Bryant and eight others. 
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Under Section 5 of this paper, “Empowering Citizens” the Supreme Court case Riley v. Florida 
was introduced. The case involved a helicopter 400 feet over private property and a building that 
was possibly occupied. The final ruling included a finding that there was “no . . . threat of injury.” 
Vital to the Court's ruling was the fact that the helicopter did not interfere with the normal use of 
the property: “As far as this record reveals, no intimate details connected with the use of the home 
or curtilage were observed, and there was no undue noise, no wind, no dust, or threat of injury.” 
Therefore, according to the U.S. Supreme Court, 400 feet over a potentially occupied residence is 
not only public airspace, but it is also a safe altitude (contravening the FAA standard of 500 feet). 

Savannah River Site – As recent as 2019, the author experienced an encounter with a government 
helicopter over the Savannah River Site in South Carolina. SRS is host to five inactive DOE 
nuclear reactors plus several process and administration facilities. The 38VFR navigational chart 
shows a dashed border-line for the site with a note stating:  

“FOR REASONS OF NATIONAL SECURITY PILOTS ARE REQUESTED TO AVOID 
OVERFLIGHTS AT AND BELOW 2000’ MSL IN THIS AREA.” 

This is not regulatory. Being a sparsely populated area, 500’ above the surface and 500’ clear of 
persons, vehicles, and buildings would satisfy regulations. The notation placidly instructs that it is 
“REQUESTED.” Most local traffic chooses to remain clear. However, during an instructional 
flight at 2,500’ MSL, the author received a traffic alert from air traffic control (ATC) warning of a 
converging helicopter which was not talking to ATC. Upon locating what was a security 
helicopter, the writer observed several close passes and maneuvers which compromised safety to 
the extent that the training session was discontinued (the helicopter repeatedly flew within 500’ of 
the training aircraft even though it was 500’ above its patrol airspace limit – the “requested 2,000 
feet”). Later, a call was made to the flight department manager who admitted the helicopter 
response was inappropriate and that it would not happen again. But, they operate a government 
aircraft and would expect to get a free pass. 

Glider over Nuke Plant – In 2012, seventy-year-old 39Robin Fleming flew his glider over a Duke 
Energy nuclear power plant in Darlington, South Carolina. Though he did not violate FAA 
regulations and cooperated with authorities by landing as “requested” (though not obligated), over 
exuberant sheriff’s deputies arrested and held Fleming overnight in jail. Realizing there was no 
substantive violation, they charged Fleming with “Breach of Peace,” which was subsequently 
dropped. A later attempted civil lawsuit against the Sheriff’s Office and others involved failed. 
Fleming died the following year without retribution. Fleming suffered erroneously, and once 
again, the government got the free pass. 

Conclusion: Boundaries are not always well defined. Regulations are written with enough latitude 
to tempt oppressors. The simplest compliance fix, while providing commercial services utilizing 
civil aircraft in a manned-drone configuration, is to completely avoid regulatory ambiguity by 
operating as though you are always over congested, urban, and populated places. This section 
supports safe and compliant operations above 1,000 feet AGL and 1,000 feet above the highest 
obstacle within a horizontal radius of 2,000 feet, with very few exceptions. There are “other-than-
congested areas . . . open water or sparsely populated” where operating no closer than 500’ of “any 
person, vessel, vehicle, or structure,” may be acceptable when needed to accomplish the work. 
However, these should involve careful planning and be flown with extreme caution. 

Operating 1,000 feet above the surface and obstacle satisfies both regulatory and safety 
requirements with very few exceptions. Most of those exceptions can be mitigated through proper 
coordination with ATC and the use of flight following. This also would keep the operation within 
“Navigable Airspace” which makes it “Public Airspace.”  
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Visual Flight Rules - In many areas, uncontrolled airspace (Class G) extends up to 1,200 feet 
AGL. Within this airspace, it is legal to operate in the daytime with one-mile visibility and just 
clear of the clouds. Legal is not always safe. Standard visual flight rules in controlled airspace call 
for three miles visibility, 500 feet below clouds, 2,000 feet horizontally, and 1,000 feet above the 
cloud tops. These visibility distances are established for a good reason, and they are strongly 
encouraged by the author as the minimum for even uncontrolled airspace. 

D. Aircraft 

In March of 2019, an external camera pod (6-inch diameter prototype) was temporarily and 
securely attached to a Cessna 172 for testing. After confirming safe operation of the system, it was 
flown at greater than 1,000 feet above the 402019 Masters Golf practice rounds and tournament, at 
the Augusta National Golf Course. Throughout the week, estimates totaled approximately 90,000 
patrons attending the event. Twenty-two operational hours were flown with the external load and, 
all flights were coordinated with ATC. A mission plan had been submitted and forwarded to the 
FAA Security Office in Washington, DC, well in advance. Local law enforcement was notified, 
and key personnel associated with the Augusta National were in direct contact with the pilot and 
supporting staff on the ground. 

By all accounts, there were no violations of FAA rules and no expressed concern over noise or 
breach of privacy. The temporary pod mount remained secure with no undue risk to persons or 
property on the ground. The operation was a measurable success, meeting every expectation.  

By local ordinance, drones are restricted within the Augusta and Richmond County area. During 
Masters Week, they are strictly prohibited. One mission goal was to show that drone-type 
coverage could be provided safely and non-intrusive from a small fixed-winged aircraft. Studies to 
support safety and compliance during this 2019 Eureka Earth® proof of concept mission formed 
the basis for publishing this paper. 

Drone Safety – Are consumer drones safe and reliable enough to have conducted the same 
operation? Should they be permitted to carry a similar external load over a populated venue like 
the Augusta National Golf Course? Let’s examine the key issues. Would it comply with FAA 
regulations? 

In June of 2016, a41FAA Fact Sheet was published that expounded upon recent Federal Aviation 
Regulations. This fact sheet provides what this author labels, a “coherent operating guideline 
(C.O.G).” In a simplified format, this FAA guide tells us that one specific class of aircraft may 
carry external loads, and then identifies concise limitations. The Fact Sheet says: 

“You can carry an external load if it:” 

1) “Is securely attached” and  

2) “Does not adversely affect the flight characteristics or controllability of the aircraft.” 

The Fact Sheet further permits the transportation of property for compensation or hire provided 
that: 

3) It remains “within state boundaries (intrastate commerce). 

4) The aircraft, payload, and cargo “weigh less than 55 pounds.” 

5) The operator “obeys the other flight rules.” 
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This FAA document refers exclusively to Part 107 operations – Small Unmanned Aircraft. Let’s 
consider a few relevant factors. A Part 107 commercial drone is not a certified aircraft. Most come 
from China (as of this writing). They are not FAA certified as airworthy, and as such, it is up to 
the operator to determine airworthiness. By FAA drone regulations, “to operate the controls . . . 
you need a remote pilot airman certificate with a small UAS rating, or be under the direct 
supervision of a person who holds such a certificate.” (There is no criteria specified for the 
operator as long as that person is under the supervision of the certificated pilot). To be certified, a 
pilot-in-command needs to be “at least 16 years old” and pass an “FAA aeronautical knowledge 
test.” This can be done online. There is no practical test or evaluation specified or required. 

In summary: a sixteen-year-old drone pilot can supervise anyone (let’s say a younger 
acquaintance) in a commercial external-load carrying operation, conducted using a non-certified 
Chinese built drone, up to 55 pounds. Okay, most could rationalize that this is no riskier than the 
sixteen-year-old driving a Hyundai down Main Street, and it seems to be reasonable. That is, until 
you consider that this hard-to-detect drone could go lost-link (the operator can lose signal and 
control, sometimes referred to as a fly-away), and could interfere with the safety of an Airbus 
A380 airliner carrying over 500 passengers. 

Military Drones – There are no statistics available for Part 107 drone accidents. If it didn’t make 
the news, it didn’t happen – or so it seems. But what if we consider military-grade equipment? 
Small military drones (unmanned aerial vehicles – UAVs – in the 55-pound range) can cost 
hundreds of thousands of dollars. The author is familiar with several of these systems, some of 
which have flown over a million operational hours. It is common for these systems to experience 
losses at a rate of one crash per 1,000 hours of flight operation. Granted, these hours are typically 
within a hostile military environment, but the pilots are highly trained, and these drones are 
significantly more advanced than small commercial drones. Needless to say, one loss per every 
1,000 flight hours would be catastrophic for manned aviation. 

Manned Aviation – Contrast the drone loss rate with general aviation aircraft like the Cessna 172. 
The Bureau of Transportation Statistics shows that there is about one general aviation accident for 
every 42 16,988 hours of flight. This is for accidents and not necessarily the loss of an aircraft (i.e., 
many are likely reparable and may or may not result in injuries). If we look at fatal accidents 
involving general aviation aircraft (a better comparison to UAV losses), we find that in 2018, one 
fatal accident occurred every 42 96,267 flight hours (the Cessna 172 has one of the best safety 
records and would improve on this figure). General Aviation pilots are not necessarily professional 
pilots. Therefore, let’s also consider professionally flown aircraft. U.S. Air Carriers show a really 
good record for 2018. The industry experiences one accident per42 642,933 hours of flight, and of 
these, there was one fatal accident within the reported 42 19,288,000 hours of Air Carrier flights. 
By these government statistics, it is clear that manned aviation is much less accident-prone than 
present-day unmanned aircraft, even when compared to best-in-class small military UAVs. 

Let’s contrast Part 107 drone operations, and the associated risk factor, with manned fixed-wing 
aviation. A very common patrol aircraft is an FAA certified airworthy Cessna 172. They are 
subject to an annual inspection by an FAA-certified mechanic, over 43,000 have been produced, 
they arguably maintain the best safety record of any small aircraft made, and on February 7th, 1959 
a 43Cessna 172 completed a 64-day, 22-hour, 19-minute, and 5-second non-stop flight - setting an 
unbroken record for manned flight in an airplane. No airliner, airship, glider, helicopter, manned 
balloon, or even unmanned aircraft (drone) has ever come close to matching this record.  

Raising the safety-bar even further, a Commercial pilot will need 250 hours of flight experience, a 
Second Class flight medical, be professionally trained by a Certified Flight Instructor, be 
recommended for and pass multiple written exams, endure numerous check-rides by the FAA or a 
Designated Pilot Examiner, and must be at least 18 years of age. 
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Yet, some (perhaps even a capricious or misinformed FAA Inspector) will contend that this 
category of commercially operated aircraft requires some sort of additional approval to carry an 
external load even though the equipment or device is (1) securely attached, and (2) Does not 
adversely affect the flight characteristics or controllability of the aircraft. 

There is one distinction worth noting. The Cessna would be carrying the external load (a camera-
tube) over populated places. But then again, Cessna aircraft have been flying over property and 
people since 1927. Interestingly enough to mention, the operator of an uncertified drone may apply 
for a waiver to do the same. 

Another concern with drones versus manned aircraft is that of privacy. Operating a camera system 
below the 400-foot altitude limit for drones may subject the operator to privacy infractions. A 
manned aircraft above 1,000 feet is in public airspace and is not under the same scrutiny. (This is 
discussed with more detail in Section 4). 

Conclusion: For these reasons, the Eureka Earth® program has been established on the highest 
standard of safety and compliance practical. That of utilizing FAA compliant, airworthy, fixed-
winged, tried-and-true Cessna 172’s – operated by FAA certified commercial pilots, flying in 
Standard VFR weather above 1,000 feet – carrying an external load that would easily comply with 
the no-certification standard of a Part 107 drone. The Cessna external load: 

1) Is securely attached, and 

2) Does not adversely affect the flight characteristics or controllability of the aircraft. 

Part 107 drones may well be included in the Eureka Earth® program when they can achieve a like 
standard of safety. 

E. External Load 

Efficient commercialization demands minimal constraint, as-does free media. 

Introduction – One key to the success of this proposed civilian utility is a method of deploying 
cameras and sensors on general aviation aircraft without being subjected to unnecessary, costly, 
and time consuming governmental approval. As explained earlier, the Federal Aviation 
Administration regulates all civilian aviation activities in U.S. airspace. The FAA’s mission is to 
provide the “safest and most efficient aerospace system in the world.” In doing so, they define 
necessary restrictions and limitations within the context of safety. 

A significant challenge in developing a civilian aerial-surveillance system has been to design a 
safe yet unrestricted system that does not require onerous approval or delay. Effective media 
coverage hinges on spontaneous access. Cīvicus Media meets these requirements by developing a 
system that (by FAA phraseology) “does not involve design changes or alterations to the aircraft.” 
The external camera-tube (defined as an “external load”) is designed and purpose-built for Eureka 
Earth®. As such, this device will be “temporarily attached” to the aircraft so as “not to be 
considered installed equipment” and does not have separate “detachable mounting hardware.” 
Operating with such a system requires “no further action,” as supported by FAA policy guidelines. 
Therefore, by designing within these guidelines; Cīvicus Media respects the FAA mission of 
providing the “safest and most efficient aerospace system.” 

The National Transportation Safety Board (NTSB) is independent of the FAA, and investigates 
civil transportation accidents, and maintains an investigation-report database. A search of NTSB 
reports reinforces the FAA’s “no further action” hands-off policy, in this specific category, by 
finding zero related incidents or accidents. By developing an external camera-tube within the 
FAA’s generalized dimension-limits and attachment methods, Cīvicus Media remains within a 
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well-defined, and unregulated, category of external loads (Specifically: no design change, non-
altering, temporarily attached, other than installed equipment, and not detachable from its 
mounting hardware – mounted on general aviation certified fixed-wing aircraft). The FAA has 
chosen not to require further action for this category, allowing for judgment and experience of the 
pilot-in-command. The NTSB does not implicate this category as a safety factor or contributor to 
any documented accidents. Cīvicus Media will place additional emphasis on safety by offering a 
best-practice-method, or Cohesive Operating Guideline (C.O.G.), for their system. 

Let’s examine the related FAA provisions in more detail. 

REFERENCE: External Camera-Tube (for expedited news and data collection) 

EXAMPLE AIRCRAFT: Cessna 172 

EXAMPLE CAMERA-TUBE: 6 inch diameter aerodynamic tube less than 36 inches in 
length and weighing less than 20 pounds 

Providing effective services, such as aerial news and earth data, in today’s rapidly changing world 
demands expediency. To support these services, it is preferred that a properly rated pilot-in-
command or aircraft owner/operator be free to attach a survey camera-tube to a variety of small 
aircraft void of onerous and superfluous approvals. However, while vying for FAA compliance, 
regulatory guidance may seem gray and murky. In some cases, permanently attaching hardware 
for mounting a detachable external load (or camera-tube) may be considered an “alteration” to the 
aircraft. In an effort to meet both goals – expediency and compliance – let’s consider two 
questions within the context of these four distinctions by the FAA: 

Major Alteration – According to Federal Aviation Regulation CFR 14 § 1.1 General 
Definitions: a major alteration means an alteration not listed in the aircraft, aircraft engine, 
or propeller specifications - that might appreciably affect weight, balance, structural 
strength, performance, power plant operation, flight characteristics, or other qualities 
affecting airworthiness; or that is not done according to “accepted practices” or cannot be 
done by “elementary operations” (FAA phraseology). 

Accepted Practices – For these, we refer to44AC 43.13-1(b) (CH1) Acceptable Methods, 
Techniques, and Practices - Aircraft Inspection and Repair, 9/8/98 and 43.13-2B 
Acceptable Methods, Techniques, and Practices - Aircraft Alterations. This is a 646-page 
document detailing procedures and methods directed toward certified aircraft mechanics 
and inspectors. This is provided for reference and does not exclude the subject external 
load in any way. 

Elementary Operations – See 48CFR 14 § 43.7, Appendix A, (c) on page 7, which tells 
us – preventive maintenance is limited to the following work, provided it “does not 
involve complex assembly operations.” (FAA phraseology) 

More detail on definitions was previously provided in FAA Handbook 8110.46. Though 
rescinded, this handbook is still referred to by the FAA. 

Minor alteration – means an alteration other than a major alteration – found in Federal 
Aviation Regulation CFR 14 § 1.1 General Definitions. 

Question 1 - Could an alteration to mount a camera-tube be considered a minor alteration? 

Question 2 – If it is a minor alteration, then who may return an aircraft to service after alteration? 
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45FAA Regulation CFR 14 § 43.7(f) clearly states that a rated pilot (at least a Private Pilot) is 
approved to return an aircraft to service after certain “preventative maintenance.” These items are 
listed under 48Part 43, Appendix A § (c), and relate to elementary and routine maintenance items. 

Advisory Circular 43-210A (change 1) by Figure 3-1, 3.2.1, shows us that an “aircraft owner or 
operator,” referred to as the “applicant” may determine a “need for repair or alteration,” rather 
than preventative maintenance. (The 46AC43-210A preamble says, “. . . whether you’re an aircraft 
owner, operator, or Aviation Maintenance Technician – collectively termed as “applicant”). 

Flow chart Step (C) shows that if an alteration is considered “minor” (3.2.2.1) the “applicant may 
perform the repair or alteration and document it in the maintenance records.” The aircraft is then 
“returned to service” (3.4). 

However, before proceeding to flowchart Figure 3-1, step (C), you must work through the flow 
chart in Figure 3-2. If the alteration is not listed in the FAA specifications specific to that aircraft 
(a camera-tube is not) then the applicant must determine if the alteration has an “appreciable effect 
on weight, balance, structural strength, performance, flight characteristics, or other qualities 
effecting airworthiness.” This determines whether or not an alteration is considered major or 
minor. 

NOTE: Refer to AC43-210A Figures 3-1 and 3-2 below. 
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Figure 3-1, Field Approval Process
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Figure 3-2, Determination of Major or Minor Alteration or Repair

 

 

 


