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DroneUp is focusing on creating a scalable drone delivery model that
will significantly reduce delivery costs. Currently, the cost to deliver a

package via drone is around $30, but the goal is to reduce this to less

than $7. The Dallas-Fort Worth trial is a step toward achieving this

objective, with DroneUp competing against Alphabet’s Wing and Zipline.
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FAA:Beyond Visual Line of Sight
Shielded Operations (Proposed rule)
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Predefined risk assessment PDRA G-03

AMCSG to Article 11 to Regulation 2019/947
- BVLOS, in the range of the direct C2 link (radio line of sight)
—> Controlled or uncontrolled airspace

- below 30m or close to obstacles over sparsely populated area

b
Operational g
authorisation

— with a UAS max dimension <3m, meeting the technical requirements defined in the PDRA

aerial work operations operated routinely for _ : —_—

/ ‘ontingency Volume
- Minimum 20m
um

regular inspections of facilities an

-

Flight geography

PwC H 8 :FAA, “UAS Beyond Visual Line—of—Sight Operations”. EASA. “ Predefined Risk Assessment (PDRA)”

Operational Volume

56


https://www.federalregister.gov/documents/2023/05/25/2023-11024/uas-beyond-visual-line-of-sight-operations
https://www.easa.europa.eu/en/domains/civil-drones-rpas/specific-category-civil-drones/predefined-risk-assessment-pdra

Fx v ) AFDETR
FIvI)ANCHEETHEMDB

o M EYRIITONWTIE,. BEZFBDEAITLEWIHRTHY ., ZBhYRXV(2DOWTIE, HEABORERR X% Shielded
Operation TEZMZ 5, T4hHE, B3 EYURIELICTHASDEREMRITEL.,

FIyIYALTEET HEMDEE

= - BRERISEERNICIIEAENBETHIG
S o = o sl =
Sydon i T SENOBSE—RLTLAERS |5 @ 4 ¢ BMHOREEAMST —/—S(KTE RENAZTSS
EMDIAAUE 41 ; & RTH WYV Y | BREEDDER
R RpiC EmmE BHEITRENTANDEGGE . FIEOHTHEZRHTL
= LRSS
AT7 XE—zETRk BTUT CTU7
ANVE — —
VAT T = A . >
_ . omgE L s © JARUSEEIELANIL2EET 5 EBESHHEIA
RITODEM =R "= H ik Z{EA (Skydio X10%&185E)
« R— O oHBBATHEEEZTD
37 - « AAEEREDERE
LAEREN AR A By * RPIC. EERF L 312, BET 5B TLORMHIU
J:o)_t,_l\ L (I\
RIFOEE . Mk - PELSLSIMDEFELT _ﬂt{T‘f‘%Jﬁ’éﬁLT ®
s Al - RITTZaATILERE
RATHRIEZZE . gL s MEYRIDOASOERERELL
0);&' ﬁ$$lﬁ * QEF'JZ?(&
- i} . e o 1 EABISH L TIE, BMORTHED®E
RS DFE Ei‘?gf;&gﬁ%git (T 5 30m LA £ D BEEEAVRE (ﬁggv*:gﬁ)lﬁ (DIPS) & Ve B B S E D HT A A1 TR

HE - ERNEEECT)TE2LEITPWCIERL

PwC

2. fhEABIIH L TIE, RITEEIZIZIGADEA
(XiE W & ZEMEHI A

57



PwC

F ) ALDFITHR

(&%&)JARUSO HENMELARNILD EE

* JARUSTIE, ADMTIOEBAITONDRBITIHC TEREDRIEZSDIZHTHREZToTHEY . BEMELAILLDE
WREBMBISROIMDEHZBMLESETEEAN DD, FvIURMTHHREL TS BEIMELAIL2(K, iR
BAERNEH., DERVERBRMED S, B RTLEDOAZ 1= —2aVITBVWTEICBREBAITOARBDSEERT S,

JARUSD) EE)ELRNILESR

Function Awareness
Full awareness supporting
authority to make decisions

Constrained awareness
of functional details

HUMAN IN
THE LOOP

HUMAN ON
THE LOOP

HUMAN OFF
THE LOOP

0 - Manual

Operation

1 - Assisted
Operation

2 —Task
Reduction

3 - Supervised

Automation

4 — Manage by
Exception

5—Full
Automation

Function Management

/—\‘ Direct Control
T Indirect Control
_7

Reports, suggests
System

Human .
Function

~T Y
U L7
W\
T

Table 1 Automation Level of an Individual Function Supporting UAS Flight Operations

Level 0 Level 1 Level 2 Level 3 Level 4 Level 5
Level
Manual Assisted Task Supervised Manage by Full
Criteria Operation | Operation | Reduction | A ion i
Human- Human- Human-

Humaln—Machme Human In-the- In/On-the- In/On-the- Human-On- Human-Off-
Teaming led the-loop the-loop
loop loop loop

Mact
Fallback (Integrity Fall back Ready N i, ne

(Limited or
Thresholds Human iman Human iman Human Segregated
Exceeded) (Operator/ATS) | o rations)

Level
Level 0 Level 1 Level 2 Level 3 Level 4 Level 5

System
Function
Examples
Sustained Aircraft Human Machine Machine
Maneuver Human AND (Managed (Supervised Machine Machine
Control Machine by Human) by Human)
Object and Event Machine Machine
Detection and Human Human (Managed (Supervised Machine Machine
Response (OEDR) by Human) by Human)
Communication
with External | -‘=.‘:.'”(2=ﬁ Machine
Systems (Ground | Human M'A;;‘aged (Supervised Machine Machine
and Airspace b man) by Human)
systems) ¥ Huma

Note: Most modern aircraft are high

y Integrate:

d platforms with many modes of operation and

a wide range of capabilities depending on which systems are available to provide information;

as a result, aircraft may employ different levels of automation for the same task in other

contexts.

« EEODOEMREHIEILevel 2(Task Reduction) [T T EEEZON . MEBELTARIDEIFERKMIOFIELTIK, SV ATLDEETTS
—b. MZEZLEEFRIOFARIES AT L EEVRANTEINATINS

o EASABZRBEDEEIZLSE. BRICLevel 4IZHH BT HEHESHIEIHY. Level 5SEEEBRLANILTIEFETHENDIETHD

« Level 2TlE. BB NV DO TEEIEEN VAT LIZHATBIETAH—N—5AKTEELDELTINVS

« Level 2TlE, BHIIHAEEDERD-HDATYTEEITL. ABITEIYBEWLAIILTOIRREIFIRIAETIDDELTIND

H B : JARUS Methodology for Evaluation of Automation for UAS Operations
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Operational Context :
P Data Collection Safety Case|
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[ Concept of Risk [ Test Testing [ Safety Case | Approval
Operations Assessment Planning & Demos Compilation Granted If:
» Mission » Hazard » Test/data » Quantitative » Final analysis » All hazards
objectives identification requirements data collected of safety are addressed
» Operational » Risk mitigation » Scope and » Verify sufficient » Compilation » Acceptable
description development method of test data to support of all data level of safety
» Requirements | * !dentify » Schedule and m't'gatléns » Completed » Data verifies
definition supporting PR, » Data validates application mitigations
data needed | mitigations ) | package are effective
\, . . S
|
Repeat until risks are mitigated Update ConOps and ORAif Safely case complete
to acceptable level “mitigations cannot be validated e Ak ntigatons
9 are validated with data
W Increasing FAA Involvement ———»

H#8:FAA, " Is Your UAS Safety Case Ready for Flight — Leveraging Research and Operations to Get to YES”
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Amazon|ZHF {73 71-18601D Exemption
Amazon Prime Air H3EX#§L1=18601D Exemption

* Amazon Prime AirH'H45L7=18601D Exemption Z3284[Z. Wing*°ZiplineZE M) Bl #k D Part135 Operator(Z3%tL . Exemption

N Conditions & Limitations A B 1=,

Amazon Prime AirH ER%3 L 7-18601D exemption& 4ttt exemption~ D B2 &

AmazonhVER#F L 7=Exemption 18601D

o REREEHELT
C&Ls 95& &M 5102

BHEA
R + AmazonigENEIE
Reg Docket No. FAA-2019-0573 &FAAIﬁo) %Ebf
BTE
Amazonh oD L P DEE R
. 18601C C&Ls Nos. 27,.29,34, * —H#BAmazonmoDREEZ(T
36. 40, 61, 8ONISIE ANDH TCELSEIEIE
. « /DA T44807 exemption
oo 3 I
L ZROETVP (18602D) DA . NENDR
No.29 BtERE. FIFEA DGR BLEEE
No.34 ABETE
No36  Hp. ATWho0ME @ RE—VLRTCALSEHNE
- =30
No.40 aIa=4H—3y
No.61 GA-UAIZx T BB R fa
No.89 EaDRBRES

PwC Exemption No. 18601D is available under Document ID No. FAA-2019-0573 on the Regulatory Docket

& ttexemption DE#H
[=! # B#HA
e

W|ng . 18163 E . 18163 F . 2024/6/17
z Zipline + 19111B . 19111C . 2024/6/17
@ + 18339D + 18339E « 2024/6/17

X1% % [EREHE

B ~DOEHFIExemptionTRHDLUTXE A
Having reviewed your situation, I find that:
« They are similar in all material respects to relief previously requested in

Grant of Exemption No. 18601D;

® The reasons stated by the FAA for granting Grant of Exemption
No. 18601D also apply to your situation; and

* A grant of exemption is in the public interest.

EE&@JXRE@JLL‘F% UTDIENTMYELT,
Exemption 18601D TLARTIZHEIN-RBRE. TRTOEELRITHET
LTS

« Exemption 18601DMD{F 5 FAAN RO I-EHA . EBROKRICLE T

EX)

« ExxemptionZ5Z 52 EIE A EDFIRICHAKES
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This exemption from provisions of parts 61,
91, and 135 applies only to UA that are
listed in the operator’s operations

1 specifications (OpSpecs). This exemption
may be utilized only in conjunction with an
air carrier certificate issued by the
Administrator.

UA operating under this exemption shall
be maintained under a continuous
airworthiness maintenance program
(CAMP) as outlined in 88 135.411(a)(2),
135.415, 135.417, and 135.423 through
135.443, or an approved aircraft
inspection program (AAIP) under §
135.411(a)(1).

[eloua ' 1

The operator shall not make any updates
or revisions to its part 135 manuals that
would affect the basis upon which the FAA
granted this exemption, unless in
accordance with a petition to amend this
exemption.

Proposed changes to the size, scope or
complexity of the operation, the number or
type UA used must be submitted to the
FAA certificate management team (CMT)
for review. The FAA will determine
whether validation testing or an
amendment to the exemption is required
prior to changes being implemented.
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All documents used by the operator to
ensure the safe operation and flight of the
UA, including this exemption as well as
any documents required under 14 CFR 88
91.9, 91.203, and 135.65 must be
available to the PIC any time the aircraft is
operating. These documents must be
made available to the Administrator or any
law enforcement official upon request.

If a discrepancy exists between the
conditions and limitations in this
exemption, the procedures outlined in the
operator’s part 135 manuals, the aircraft
manufacturer’'s manuals, or any provisions
issued under a waiver to any part 91
requirement, the operator must comply
with the most restrictive provision.

This exemption is not valid for operations
conducted outside of the United States.

Operations conducted under this
exemption must be conducted in Class G
airspace unless the operator has prior
authorization from the Administrator to
operate in Class B, Class C, Class D, or
Class E airspace.
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Persons participating in the operation of
the UAS, including all operator personnel
and the customer retrieving the package,
if the customer retrieves the package,
must provide consent to the operator in a
form and manner acceptable to the
Administrator that indicates they are
aware of the potential risks of UA
operations and consent to participate in
the operation, notwithstanding those risks.
This document must be available for
review upon request by the FAA for three
years from the date of termination of
employment or removal of consent.

The operator must provide notification to
each delivery customer instructing the
customer to remain clear of the UA during
delivery by a distance sufficient to
minimize the risk of injury.

The operator's manual must include
procedures for the retrieval of missing or
overdue aircraft. After conducting an initial
search, if unable to locate a missing or
overdue aircraft, the manual must have
procedures for the timely notification of an
FAA facility.
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Remote pilot duty stations must be
physically located within the United States
and the locations must be provided to the
FAA prior to operations at any new
location.

The operator must maintain a record of
the total payload carried on each flight.
This record must be kept for at least 30
days and be made available to the FAA
upon request.

The operator is responsible for
maintaining the following data and
providing the data to the FAA upon
request:

a. Date, name, and certificate numbers
of all required personnel for each
flight;

b. The length of the rest period prior to
each duty period for each of the
required personnel; and

c. Total hours on duty per calendar day
for each of the required personnel.
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For flights that involved any
encounters with a manned aircraft
where the separation distance from the
UA was less than 100 foot vertical and
500 feet horizontal, within 24 hours of
the occurrence, the operator must send

areport to the responsible Flight

Standards Office including closest
point of approach, date, time, location
and altitude of the encounter, ADS-B

out cooperative status, and avoidance
maneuver taken, if any.

For flights that involved any horizontal or
vertical excursion from an authorized cell
in the UAS Facility Map, within 24 hours of
the occurrence, the operator must send a
report to the responsible Flight Standards
Office including the maximum distance
and duration of the excursion and the
resolution of the excursion.

In the event of an unscheduled outage of
the operator’s strategic conflict detection
and conformance monitoring service that
impacts the operator’s flight operations,
within 24 hours of the outage the operator
must send a report to the responsible
Flight Standards Office indicating the loss
of the service and the time to restore.
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In the event of a malfunction of the
operator’s strategic conflict detection and
conformance monitoring service, within 24
hours of the malfunction the operator must
send a report to the responsible Flight
Standards Office indicating the nature of
the malfunction and the time to restore
normal operation of the service.

In the event of any intervention, incident,
or accident, the operator must submit an
initial event report within 24 hours of the
event. This report must be submitted to
the responsible Flight Standards office, or
as otherwise directed by the FAA, and
provide the information listed below:

a. Description of the event, including
operational and environmental
factors;

b. Description of the initial, known
contributing factors for the event; and

c. Names of the crewmembers involved
in the operation and their respective
roles.
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Following an intervention, incident, or NA AT b, EEIEEBRLHERE
accident, the operator must perform an LIzGE., ARL—4—(ZAEEEREL.
investigation and submit a final event FERKREZTH L -RENLEERREE
report with the results of the investigation = BEOHBZITIFA - REAVE—
to the responsible Flight Standards Office, F-Fd 74 RRBRELAEFAERY £E
or as otherwise directed by the FAA. This Ao EfzlE. FAADIETRICH > TIEHL
report must address: 9, COWMESEIZF. UTOREERE
a. Causal factors for the intervention, BLETAERY EEA,
incident, or accident; a. A 12T o bk, FEIEEHRD
b. Planned corrective actions to prevent RREGZ--ER,
recurrence of the event, including a b. EROBHRZMLTH-ODFHES
timeline for implementation of the N-REHRE (REREBEDEHER T
corrective actions. Da—ILEED) .
_ The operator must submit an operations
- report, in a manner acceptable to the FAA,
@ for each calendar month by the 10th day FRL—4—I%, FAARRDH B HET.
2 of the following month. This report must BEBANDZAIORETITEMBRES #1=
Q

be submitted to the responsible Flight

Standards Office or as otherwise directed

by the FAA and provide the information

listed below:

a. Total number of UA flights and flight
hours per month delineated by
operating part;

b. Number of flights that had any
intervention, incidents, or accidents
and provide details of those events;

c. If the operator has initiated any
corrective actions to any previous
interventions, incidents, or accidents,
the specifics of such actions;
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Number of “Land Now” performed
automatically or manually, and
provide details of those events;
Number of rejected loads;

Number of encounters identified
where a UA operated less than 6000
feet horizontal distance and less than
500 feet vertically of a manned
aircraft. Each report must include the
closest point of approach between the
two aircraft in straight line distance,
horizontal distance, and vertical
distance, and ADS-B cooperative
status, if known;

Number of UA operations delayed or
cancelled either automatically or
manually, due to other aircraft within
the vicinity of the planned departure,
enroute, delivery, or landing area;
Number of collision avoidance
maneuvers performed automatically
when utilizing onboard DAA systems,
if applicable;
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Number of collision avoidance
maneuvers (land now, return home,
pause, climb, descend, turn, etc.)
performed manually because of
information derived from the use of
any system used to detect ADS-B
cooperative and ADS-B non-
cooperative traffic (ground-based
radar, ADS-B receivers, etc.), if
applicable; and

Number of occurrences and the
duration of each occurrence where
the UA and any AE were unable to
communicate with each other for a
length of time longer than six
seconds, the system
communications latencies exceeded
six seconds, or the PIC was unable
to positively control any UA in flight
operations for more than six
seconds, and the outcome of the
event (e.g., link restored, “Land
Now” performed, or UA returned to
base).
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The operator must adhere to the following

regarding general operations, unless EMEIL. EEEROREOFAIA LY
otherwise authorized by the administrator: [RY. —fmEMICBEA L TULTODEIE
a. Flight operations must minimize FETFLETAERSEL,

ground risk and not overfly the

uolfesadQ Jo sealy I

following: a. FRITEMITHh EDBERER/RIZH

i. Power plants;
ii. Open-air assemblies of people;
iii. Schools during times of operation
(e.g., elementary, middle, high,
preschool and daycare facilities);
iv. Moving vehicles, except transitory
flight operations;
v. Roadways or highways, except
transitory flight operations; and
vi. Any other area deemed high risk
by the operator during the flight route
design process.

b. Airspace Avoidance Areas:
i. The UA must avoid known areas
with increased aviation activity (e.g.,
ultralight areas, aerobatic boxes, or
other areas with a high volume of low
altitude manned traffic); and
ii. The UA may not operate within 3
nautical miles of any public use
runway or landing area, without
suitable mitigations that are described
in the Area of Operations Plan (AOO),
which should include outreach to the
facility prior to starting operations, or
an agreement between the operator
and facility
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Prior to each operation, the operator must
designate safe alternate landing areas
that the UA can reach if it is unable to
complete the intended flight and identify
such alternate landing areas to the PIC
operating the aircraft. The alternate
landing areas must:

a. Provide for a landing without undue
hazard to persons or property on the
ground, and avoid structures and
roads where overflight is not
permitted;and

b. Be areas with a low likelihood of
exposed persons, such as forested
areas providing significant sheltering,
farmland, or prairies.

To ensure the safety of the operation, the
operator must adhere to the following
regarding planned takeoff, landing, and
loading areas:

a. The areas must be limited to locations
with access restricted to only persons
participating in the operation;

b. The areas must be free of any
obstructions that could pose a
hazard; and

c. The distances at which non-
participants must remain from the
operation must be specified in the
operator’s accepted manuals.
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To ensure the safety of the operation, the
operator must adhere to the following
regarding planned delivery areas:

a. The areas must be free of any
obstructions that could pose a
hazard; and

b. The distances at which non-
participants must remain from the
operation must be specified in the
operator's manuals.

For all current operations areas and prior

to conducting operations in a new area, or

modification of an existing area, the

operator must submit an Area of

Operations (AOO) Plan for approval, in a

manner acceptable to the FAA. The AOO

Plan must, at a minimum, include:

a. Geocoordinates of the requested area
and a map indicating the area; and

b. For operations using Detect and
Avoid (DAA):
i. Operator to provide their safety
case for expansion comprised of an
airspace analysis below 500 ft,
including cooperative/non-cooperative
traffic, and community outreach plan;
and
ii. Operator to provide the expected
rate per month of avoidance
maneuvers, rate for return to home
actions, rate for urgent landings and
any other detect and avoid actions
deemed applicable.
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For all current operations areas and prior
to conducting operations in a new area,
the operator must complete a
communication service assessment and
submit it to the FAA for acceptance. The

assessment must, at a minimum, include:

a. A C2 analysis for all areas of
operations to include coverage and
availability;

b. A monitoring plan that ensures
connectivity is maintained and
availability issues addressed; and

c. C2lostlink procedures, including an
analysis of those procedures.
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For all current operations areas, and prior
to conducting operations in a new area,
the operator must complete a ground risk
assessment and submit it to the FAA for
acceptance. The assessment must, at a
minimum, include all the following:

a. Consideration of the provisions of
Condition and Limitation Nos. 22, 23,
24, and 25;

b. Pedestrian and moving vehicle
analysis that will consider possible
flight paths with the least presence of
people and moving vehicles, during
the planned time of operation;

c. Terrain and Man-made Obstacle
Analysis. For all terrain and man-
made obstacles that the operator
intends to overfly, the maximum
height of such obstructions must be
verified by the operator or a third
party, utilizing methods acceptable to
the Administrator;

d. Known weather hazards in the area;
and

e. Consideration of the implications of
an unintended release of the types
and quantities of hazardous materials
authorized to be transported by the
operator’s Dangerous Goods
Procedures Manual and OpSpec
A055.
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For all current operations areas, and prior
to conducting operations in a new area,
the operator must prepare a collision
avoidance plan and submit the plan to the
FAA for acceptance. The operator must
receive a determination from the FAA if
validation of the operation in the area is
required prior to initiating operations. The
plan must specify whether DAA will be
used, to what extent VOs are needed, and
how the operator will manage conflicts
with other UA. If a Third-Party Service
Provider (3PSP) is used, the plan must
ensure that the 3PSP’s level of service
meets the operational requirements,
including the time required to respond to
3PSP information and guidance and the
impact of UAS system latencies and
latencies in the C2 link.

The operator must develop and maintain
plans for its use of required personnel in
the operation. These plans must address
the responsibilities of each role as
described in the General Operations
Manual (GOM) and ensure sufficient
coverage for each area in which
operations will be conducted. When VOs
are required for the operation, the plan
must ensure that sufficient VOs are used,
and the VOs are properly positioned, to
give the PIC sufficient notice to keep the
UA clear of all manned aircraft and other
UA. The plan must also ensure that VOs,
or GSCs if used for the operation, can
sufficiently perform observation, and
detect obstacles and any unforecasted
weather affecting the operating area, to
ensure the safety of the operation.
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The altitude of the aircraft must not
exceed 400 ft. above ground level (AGL)
unless the operator, acting in accordance
with their accepted collision avoidance

planis:
a. Transitioning steeply changing
terrain;

b. Operating an unmanned aircraft
within a 400-foot radius of a structure
and does not fly higher than 400 ft
above the structure's immediate
uppermost limit; or

c. Temporarily maneuvering to avoid a
collision, only to the extent necessary,
and not to exceed 500 ft AGL.

The operator must:

a. Ensure the aircraft is operated at an
altitude that would not cause a hazard
to persons or property on the surface;
and

b. Consider all equipment limitations
(such as parachutes) when
determining such altitudes.

The UA must have a flight control system
with “land now” capability.

The UA must include a direct means and
associated procedures for the UA to
detect propulsion system failures and
allow the RPIC or the UA to respond to
associated failures.
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The UA must have an anti-collision light
system as an additional means of collision
mitigation. For civil twilight and night
operations they must be visible from 3
statute miles.

For operations over non-participants, if the
aircraft has a parachute recovery system
installed it must be operational, and the
UA must be operated at or above the
Minimum Flight Altitude (MFA) which shall
be no less than the Minimum Deployable
Altitude Rating (MDAR) of the Parachute
Recovery System (PRS) as determined by
testing in accordance with ASTM F3322-
18, 6. Testing Standards of Deployable
Parachutes, except when necessary for
takeoff, landing, loading or delivery.

Communications capability must be

sufficient for the PIC to communicate

effectively during operations with required

personnel, as well as outside entities as

needed. The following are also required:

a. Required personnel must be provided
with enough devices for effective
communications;

b. All devices must provide for real-time
communications;

c. A secondary method of
communication must be available and
acceptable to the FAA; and

d. A telephone must be available for
communications with Air Traffic
Control (ATC.)
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The ground control station must display at
least all the following information from the
UA in real time: altitude, position, direction
of flight information, and flight mode. All
the information identified in this condition
and limitation must be available at all
times to the RPIC when conducting flight
operations.

The ground control station must display all
information required for continued safe
flight and operation. The information
required to appear on the pilot interface
display must be approved by the FAA and
will be considered as part of the approval
of the AE configuration control document.

The ground control station must provide
access to meteorological information. The
device providing meteorological
information and its installation must be
acceptable to the Administrator, and the
information be readily available to the PIC
while at the normal duty station.

The ground control station must provide
an audible and visual alert of any
degraded system performance, UA
malfunction, or loss of Command-and-
Control link with the UA that may impact
continued safe flight. This information
must be available at all times to the RPIC
when conducting flight operations.

R

by rA—ILRAT—2 3 VIE, UAD
LNLHELELUTDIRTORERIZD
WT., UZILEALTRRLETNIEL
LW, BE. ME. RITHRER. &
TE—F, MITIRBEZITSEICIE. RPIC
I%. Conditions&Limitations THE Sh 1=
FTRTDEREEICFRATERITRIEL
570N,

oy bO—J)LRAT— 3 vk, &2
&ﬁﬁtﬁh%%ﬁ?é#blﬁ%ﬁi
~ EHEYEEA,
A4Dvh 4/9 71—2 T4 R
(= h [
/mgggzﬁgin@qbiA%%&
:ﬂxiwﬂa —HELTEESNE

Eay rO—ILRAT—2aviE, B8
BRADT VR ERE LR TAERY
FH A Mﬁb_ﬁ!
E ZE Ay
Aod. BEEEDOPICHAZOERER
SIZAFTERITNERY FHA,

oy rO—JLRAT— 3 vk, &2
BRITOMGICHEERIZTTAEEEDH
5V ARATLEBEDIET. UAOME. UAL
DAY k-7 Rk-avbto—jL-Y
JOQ%iIOUT ﬁﬁﬁiﬁﬁﬁg
LRAEEZR LETAERYFEHA, =
DIFERIE. RITIRIEZEEIET HIRICIE.
RPICHNEICHATEDLSICLTEIA
IThlEBEY £ A,

Amazon
FETO
ZE

FAAT E
NEE

PN ES

18402DhH 5 #1T

18402DM b #4T

18402DH 5 #1T

18402DH 51T

114



PwC

Amazon|ZHF T3 1-18601D Exemption
Exemption18601D —&

X5

aoueUBUIRH BUIpN|DU| ‘SWBISAS 1eIdIlY PaUURWUN I

18601D
Cé&Ls
No.

42

43

18602D
xf s EX
T

Any flights required to assess the correct
operation of the UAS after any scheduled
or unscheduled maintenance must be
conducted at a safe distance from non-
participants. Any alterations or system
changes of any AE that could appreciably
affect the operation or flight characteristics
of the UA must be validated in accordance
with procedures set forth in the operator’s
manual prior to conducting further
operations under this exemption. If the
validation includes a flight, this flight must
be conducted at a safe distance from non-
participants. When determining a safe
distance, the operator must consider flight
testing factors such as type of UAS, flight
altitude, airspeed, and kinetic energy.

The operator must maintain a UA
configuration control document that is
accepted by the FAA that lists the
following: Each major component of the
UA (e.g. primary structural elements,
motors, propellers, servos, batteries,

6 primary electronic systems, navigation
equipment, communication equipment,
antennas, parachute systems, visual
systems, and onboard software, etc.). The
UA component list must contain the part
numbers and modification levels of the
components, as applicable.
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The operator must maintain an associated
element (AE) configuration control
document acceptable to the FAA that lists
each AE required to operate the UA in
normal, abnormal, and emergency
operations which must include, but is not
limited to, ground station hardware,
ground station software, ground station
peripherals, offboard software, launch and
recovery systems, launch pad, base
stations, targets, Global Positioning
System (GPS) source provider, data links
to include data link providers, and
handheld communication devices or
systems.

a. The AE list must identify the specific
elements, or minimum specifications
for the elements, necessary for
operation of the UA,

b. The operator must determine through
an evaluation and/or demonstration if
the UA and/or AE identified in the
configuration control document are
suitable for operations;

c. The configuration control document
must reflect the latest UAS
configuration; and

d. The operator must retain all records
related to the configuration control
document for the duration of the
exemption and provide those records
to the FAA upon request.
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All changes to AE will be managed using
an FAA-accepted process that is
incorporated into the operator’'s manual
system. This process must detail how the
operator will identify changes to AE that
appreciably affect the reliability,
operational characteristics, or other
characteristics affecting the safe operation
of the UA. All major changes require FAA
approval prior to implementation.

The operator must document and adhere
to policies and procedures to assure that
all AE of the UAS are capable of meeting
the AE’s intended function prior to and
during each operation.

The operator must describe in its manual
system any training and qualification
requirements necessary for personnel
who maintain each of the AE.
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The operator must implement an AE error
reporting, evaluation, and mitigation
program. The operator must evaluate any
failures, anomalies, or other in-service
problems to ensure that they do not
represent a system deficiency that could
cause an unsafe condition or resultin a
subsequent noncompliance with
regulations or conditions and limitations. If
a failure, anomaly, or in-service problem
may result in subsequent noncompliance,
the operator must correct the issue to
prevent that non-compliance and must
report the issue and correction to the FAA
via the UAS Service Difficulty Reporting
system at
https://avssp.faa.gov/avs/afs600/UAS-
IPP/SitePages/Home.aspx

The operator may not operate the UA with
known inoperable instruments or
equipment installed except in accordance
with a minimum equipment list (MEL) that
has been prepared in accordance with 14
CFR § 135.179 and approved by the FAA.
If the operator desires to utilize an MEL,
the operator must develop its own
proposed MEL and submit it to the FAA
for approval.

The operator must incorporate the UA
manufacturer’s inspections, servicing, life
limit requirements and safety bulletins into
its maintenance and inspection programs,
unless the FAA accepts the operator’s
proposal to include them elsewhere.
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The operator may not perform
maintenance, preventive maintenance,
and alterations for another operator until
the aircraft has obtained a standard
airworthiness certificate, at which time 14
CFR § 43.3(f) will apply.

The operator must comply with 14 CFR
part 43 with respect to any maintenance,
rebuilding and alterations of the UA, as if
the aircraft has a standard airworthiness
certificate. For purposes of this exemption,
including compliance with this condition
and limitation “airworthy” means the UA is
in a condition that meets the configuration
described in the UA Configuration Control
Document, and is in a condition for safe
operation.

Any major repair, major alteration, or
major configuration change to the UA
must be submitted in a manner acceptable
to the FAA and approved prior to
operating the UAS under the air carrier
certificate.

The operator shall not dispose of its life-
limited parts in a manner that would lead
to them being installed on a type-
certificated aircraft without the recipient
having knowledge of the accumulated
time on the part.
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The operator must maintain a conflict
management capability to ensure that the
PIC is able to keep the UA clear of any
manned aircraft and other UA.

a. For management of conflict with
manned aircraft, this capability may
include use of a DAA system, if
approved by the FAA, in accordance
with Condition and Limitation No. 49.
In operating locations where DAA is
not used or is not available, use of
VOs is required to maintain the
capability;

b. For management of conflict with other
UA, the operator may use technical
means of strategic deconfliction and
conformance monitoring, including
services provided by a 3PSP, if
approved by the FAA in accordance
with Condition and Limitation No. 49;
and

c. The capability must include
maintenance of data necessary to
support the data reporting
requirements stated in this exemption.
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For FAA approval of a system to support
conflict management, the operator must
complete the following process:

a.

Submit the following to the FAA:

i. Information detailing the system’s
conformity with pertinent sections of
industry standards related to collision
avoidance systems, ground-based
surveillance systems, and detect and
avoid systems; and

ii. A declaration, and provide
evidence supporting its declaration,
that its system has been tested and
determined to meet these
requirements. This evidence should
include documentation of the testing,
including the specific encounter sets
used in the tests, to verify system’s
performance; and

Once these documents have been
submitted, an operational suitability
evaluation may be required; and
Once the system is evaluated, an
operational validation may be
required under part 135 prior to
amendment of the petitioner’s
OpSpecs to authorize use of the
system and define the permitted
operational areas where the system
may be used.
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The PIC is prohibited from beginning a
flight unless considering wind and forecast
weather conditions:

a.

There is enough available power for
the UA to conduct the intended
operation and to operate after that
with at least:

i. The minimum power reserve to
ensure a remaining charge sufficient
to facilitate a descent and landing
without undue hazard to persons or
property on the surface; or

ii. The UA manufacturer’s stated
minimum power reserve, whichever is
greater; and

The operator has contingency plans
acceptable to the FAA in the case of
battery depletion greater than
anticipated.
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Prior to beginning flight operations, the
PIC must review Notices to Air Missions
(NOTAMS) and, if the NOTAMS indicate
other UA activity or any other aviation
activity in the intended operating area,
ensure that the operator contacts the
other operator(s) that are not participating
in strategic deconfliction and conformance
monitoring services to deconflict the
activities.

The operator must request that a distant
NOTAM (D) be issued by contacting the
Flight Services NOTAM line at 1-877-4-
US-NTMS (1-877- 487-6867) not more
than 72 hours in advance, but not less
than 24 hours prior to the operation. The
area of operation defined in the NOTAM
must only be for the actual area to be
flown for each day and defined by a point
and the minimum radius required to
conduct the operation.

In the event the operational area overlaps
a Military Training Route, the operator
must contact the Military Airspace
Scheduling Office for the route 24 hours in
advance for coordination and deconfliction
of the activities. Military Airspace
Scheduling Office contact information,
including both commercial (C) and
Defense Switched Network (DSN) phone
numbers, for each route can be found in
“Area Planning, Military Training Routes,
North and South America (AP/1B),” which
is available at
https://www.daip.jcs.mil/pdf/aplb.pdf.
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Prior to beginning flight operations, the
PIC must verify that there are sufficient
personnel available in accordance with the
operator’s required personnel plan, taking
current conditions into account. The PIC
must also:
a. Ensure that all required personnel
have been briefed on the following:
i. Designated positions, physical
locations, responsibilities, and crew
resource management;
ii. Planned operations area;
iii. Current and forecasted weather
conditions;
iv. Takeoff, landing, loading, and
delivery areas;
v. Ground risks;
vi. Alternate landing sites;
vii. Verification of flight profile and
course;
viii. Procedures for avoidance of other
aircraft; and
b. b. Be familiar with all the content from
the briefing.

The PIC must verify that the ground
control station is configured to control the
intended UA before flight.
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Prior to beginning flight operations, the
PIC must verify that there are sufficient
personnel available in accordance with the
operator’s required personnel plan, taking
current conditions into account. The PIC
must also:
a. Ensure that all required personnel
have been briefed on the following:
i. Designated positions, physical
locations, responsibilities, and crew
resource management;
ii. Planned operations area;
iii. Current and forecasted weather
conditions;
iv. Takeoff, landing, loading, and
delivery areas;
v. Ground risks;
vi. Alternate landing sites;
vii. Verification of flight profile and
course;
viii. Procedures for avoidance of other
aircraft; and
b. b. Be familiar with all the content from
the briefing.

The PIC must verify that the ground
control station is configured to control the
intended UA before flight.
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The operator may only conduct operations
at a UA-to-PIC ratio of 1:1 unless
otherwise authorized by the FAA. If the
FAA determines validation testing is
necessary, the operator must successfully
complete validation testing conducted by
the FAA for an increase in the UA-to-PIC
ratio.

The operator may only conduct operations
at an Operations Base-to-PIC ratio of 1:1
unless otherwise authorized by the FAA. If
the FAA determines validation testing is
necessary, the operator must successfully
complete validation testing conducted by
the FAA for an increase in the Operations
Base-to-PIC ratio.

Flights under special visual flight rules
(SVFR) or instrument flight rules (IFR) are
not authorized.

For VFR operations in Class G airspace,
ground visibility must be at least 1 mile
and the UA must remain clear of clouds.
The operator’'s methods and procedures
to maintain visibility and cloud clearance
requirements must be accepted by the
FAA and documented in the operator’s
manual system.

The anti-collision lights must be on for all
flight operations, except when the PIC
determines that, because of operating
conditions, it would be in the interest of
safety to turn the lights off.
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The PIC must ensure that the UA remains
clear of, and give way to, any manned
aircraft at all times, and does not get so
close to any other UA as to create a
collision hazard.

The PIC may not operate the UA from any
moving vehicle or aircraft.

The PIC must monitor the ground control
station to track each flight's location and
maintain situational awareness of each
aircraft under that PIC’s control.

The PIC must abort the flight operation if
unpredicted circumstances or
emergencies that could potentially
degrade the safety of persons or property
arise. The PIC must terminate flight
operations without causing undue hazard
to persons or property in the air or on the
ground.

The PIC must immediately notify ATC of
any flyaway or loss of control that has
resulted in a loss of situational awareness
or could cause a hazard to other aviation
activities.

Non-essential communications during
flight operations are prohibited.
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PICs and other required personnel may
not leave their duty station during the
operation of a flight unless they have been
replaced in accordance with the
procedures described in the operator’s
GOM. If a replacement is not possible, the
following requirements apply:

a. ForaPIC, all UA being operated in
the PIC’s area must return to the
Operations Base in accordance with
the procedures specified in the
operator's GOM; or

b. For other required personnel, all UA
must remain clear of, or vacate, any
affected sectors, loading areas,
takeoff areas, landing areas, or
delivery areas.

If communications are lost between the
PIC and other required personnel, all UA
must remain clear of, or vacate, any
affected airspace sectors, loading areas,
takeoff areas, landing areas, or delivery
areas, until communications are restored.
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VOs, when used for the operation, must
continuously scan their area(s) of
responsibility, maintain communication
with the PIC at all times, and immediately
notify the PIC whose areas of operations
are affected whenever they observe:

a.
b.

Conflicting air traffic;

Any new obstruction not plotted on
the obstruction map or obstruction
database;

The erection of an obstruction that
begins during the course of a shift;
Any other obstruction or hazard
identified during the flight operation;
Any open-air assemblies of people;
Any weather condition that could
interfere with the operation of the
aircraft or exceed the required
weather minimums; or

Any weather condition that causes
the VO to be unable to view the
assigned airspace.
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GSCs, when used for the operation, must
conduct a visual survey of their area(s) of
responsibility at designated intervals as
determined by the collision avoidance plan
and notify the PIC whose areas of
operations are affected whenever they
observe:

a. Any new obstruction not plotted on
the obstruction map or obstruction
database;

b. The erection of an obstruction that
may begin during operations;

c. Any other obstruction or hazard, that
may pose a risk to the operation;

d. Any open-air assemblies of people; or

e. Any weather condition that could
interfere with the operation of the
aircraft or exceed the required
weather minimums.

No person may serve in more than one
operational role concurrently.

No person may act as a PIC or other
required personnel, or serve as a flight
instructor, check pilot, or direct participant
in the operator’s part 135 operation if that
person knows, or has reason to know, that
they have a physical or mental condition
that would interfere with the safe operation
of the aircraft.
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No PIC may conduct operations at a UA-
to-PIC ratio greater than that authorized
by the FAA for that individual PIC.

No PIC may conduct operations at an
Operations Base-to-PIC ratio greater than
that authorized by the FAA for that
individual PIC.

Required personnel must be sufficient to

minimize ground and air hazards.

a. When the operator’s approved DAA
system is used during a flight
operation, GSCs must be used; or

b. When the operator’s approved DAA
system is not available or becomes
inoperable, VOs must be used, or the
operation must be discontinued.
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The operator is responsible for ensuring
all persons responsible for the loading of
its aircraft have been trained on the
operator’s loading procedures.

The operator must provide training on this
exemption and any applicable exemptions,
waivers, or authorizations that the
operator may hold, to all persons whose
duties and responsibilities are impacted by
these documents.

Flight instructors and check pilots must
remain in the immediate vicinity of a
person being trained or checked.

The ratio of PIC-to-flight instructor must be
listed in the approved training program.

A check pilot may not evaluate more than
one applicant at a time.

Required personnel are limited to a
maximum 14-hour duty day, and to a
maximum 50-hour duty week.

Required personnel must take a minimum
10-hour continuous rest period within the
24 hours prior to reporting for duty.

Required personnel must receive a
minimum of one day of continuous rest,
free of all responsibility for work or duty on
behalf of the operator, per week, each
week in which the operator schedules
them for duty.
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Each PIC, check pilot, flight instructor and
VO must hold a remote pilot certificate
issued in accordance with 14 CFR part
107 and remain current in accordance
with 14 CFR § 107.65.

a. When serving as a required
crewmember in an operation, each
PIC, VO, flight instructor, and check
pilot must have the remote pilot
certificate and a government-issued
photo ID in their possession and
make such documents available upon
request from the Administrator; and

b. The operator must keep in its records
a copy of any pilot certificates that
each person holds in accordance with
14 CFR § 135.63(a)(4)(ii).

Each PIC is required to hold at least a
third-class medical certificate, as must
each check pilot and flight instructor, when
serving as a required crewmember. The
certificate must be in the possession of
the pilot, and a copy of this certificate
must be kept in the pilot’s records.

If any of the operator’s PICs, check pilots,
or flight instructors holds a “3rd Class
Letter of Evidence” or any restrictions
related to color vision control, the ground
control station must not rely on use of
color alone to convey information on the
screen.
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PICs must be trained in accordance with
the FAA-approved training program. The
training must include representative
airports and routes, representative
collision avoidance scenarios, and
scenarios with the maximum UA-to-PIC
ratio and Operations Base-to-PIC ratio
sought for the individual pilot.

Initial and recurrent pilot testing conducted
to meet the requirements of § 135.293,
and line checks conducted to meet the
requirements of § 135.299, must include
representative airports and routes,
representative collision avoidance
scenarios, and scenarios with the
maximum UA-to-PIC ratio and Operations
Base-to-PIC ratio sought for the individual
pilot.

Completion of the checking requirements
required by 88 135.293 and 135.299 does
not satisfy recent experience requirements
of 88 61.56(d)(1) and 107.65(c).

VOs and GSCs must complete recurrent
training every twelve calendar months in
accordance with § 135.343.
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VOs must be trained in accordance with
the FAA-approved training program and
evaluated by an approved check pilot or a
designated FAA Operations Aviation
Safety Inspector. For the evaluation, the
grace month provision stated in § 135.301
applies. The operator must document the
completion of these requirements in each
of the VO’s records. The evaluation must
include the following areas:

a. Duties and responsibilities as defined
in the GOM to include normal and
abnormal procedures;

b. Use of checklists;

c. Preflight inspection, if performed by
the VO;

d. Communication and coordination
procedures (i.e., crew resource
management) with the PIC and other
operations personnel as described in
the GOM and the Unmanned Flight
Manual (UFM);

e. General meteorology focused on
cloud types and associated weather
conditions that may be hazardous to
the aircratft;

f.  Use of scanning techniques and the
ability to identify and report to the
pilot(s) any airspace hazards, aircraft
distance from clouds, and any other
reportable information as described in
the GOM,;
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g. Knowledge of the operational
environment (e.g., airports, active
helipads/routes, hospitals) and the
ability to maintain situational
awareness for the operation; and

h. If the VO is qualified in a VO role for
the operator outside of part 135,
knowledge of operational differences
between the part 135 operations and
any other authorized operations that
pertains to his or her responsibilities.

GSCs must be trained in accordance with
the FAA-approved training program and
evaluated by an approved check pilot or a
designated FAA Operations Aviation
Safety Inspector. For the evaluation, the
grace month provision stated in § 135.301
applies. The operator must document the
completion of these requirements in each
of the GSC’s records. The evaluation must
include the following areas:

a. Duties and responsibilities as defined
in the GOM to include normal and
abnormal procedures;

b. Use of checklists;

c. Preflight inspection, if performed by
the GSC;

d. Communication and coordination
procedures (i.e., crew resource
management) with the PIC and other
operations personnel as described in
the GOM,;

e. General meteorology focused on
cloud types and associated weather
conditions that may be hazardous to
the aircratft;
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f.  The ability to identify and report to the
pilot(s) any airspace hazards, aircraft
distance from clouds, and any other
reportable information as described in
the GOM; and

g. Knowledge of the operational
environment (e.g., airports, active
helipads/routes, hospitals) and the
ability to maintain situational
awareness for the operation.

Records of each VO and GSC, by full
name and the date when the VO or GSC
training was completed, must be
maintained by the petitioner, and made
available to the Administrator upon
request.

Each VO must be able to see all potential
hazards with vision that is unaided by any
device other than corrective lenses.

If personnel other than the PIC perform
preflight inspections, these personnel
must have, and maintain in their
possession, either of the following:

a. Avalid Remote Pilot Certificate with
completed training and authorization
by the certificate holder to conduct
preflight inspections, or

b. A Repairman Certificate issued by the
operator with authorization to perform
preflight tasks.
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https://www.youtube.com/watch?v=6aa3ffn_hpc
https://www.faa.gov/sites/faa.gov/files/107W-2024-02703%20Nicole%20Bonk%20CoW.pdf
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