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U.S. Department xc;w":,‘ r:' mwnml“ mx.-ml [“E?ty. Mizsouri 64106
of Transportation Missouri, Nebraska
Federal Aviation
Administration
DEC 10 =m

Mr. Terry J. Schmidt

The Boeing Company

P.0O. Box 516 MC S064-2374
St. Louis, MO 63166-0516

Dear Mr. Schmidt:

Your request for an amendment to the Certificate of Authorization issued to the Boeing
Company within Class“G” and Class “E” airspace was approved as written. Afier review of
the document, the effective date of the modification has been changed to read “effective from
December 1, 2003 to November 30, 2004.” UAV operations are also authorized in Class “E”
airspace.

If you have any questions or need further assistance, please contact Scott Gueizko, ACE-
S30B, at (816) 329-2532,

cting Manager, Air Traffic Division

cc: ZKC
T75 TRACON
STL AFSS
STL FSDO
ACE-200
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USs. Deparwuq.nt Town. Kunamd, Eanms Crry, Misow! 64106
of Transportation Moo, Nebrada

Federat Aviation
.Administration

pEC -2 43

Mr. Terry J. Schmidt

The Boeing Company

P.O. Box 516 MC S064-2374
St. Louis, MO 63166-0516

Dear Mr. Sehmidr:

Your request for a Certificafe of Authorization to conduct UAV operations within Class “G”
Airspace is appraved. The enclosed cenificate outlines the standard and special provisions.

If you have any questions or need further assistance, please contact Scott Guetzko, ACE-
530B, at (816) 329-2532.

Sincerely,

Origina! Signed By:
Paul J. Sherldan
Paul Sheridan

Acting Manager, Air Traffic Division
Enclosure
cc: ZKC

T?5 TRACON

STL AFSS

STL FSDO
ACE-200

ACE-530B:GGOLDEN:GN(H: WAIVERS/BOEINGCOAAPP.DOC):6/02/03 FILE IN

DEC 85 '93 87:84 8163292575 PAGE.90!
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Amernidment to FAA Form 7711-2

Issucd to:

The Boeing Company

P.0. Box 516 MC 5064-2374
St. Louis, Missouri

DESCRIPTION: Within the lateral and vertical confines (at or below 1,200 feet AGL) of
prescribed airspace referred 1o in this document as Arca I(sce attachment), Within the lateral an
vertical confines (at or below 5,000 feet MSL) of the prescribed airspace referred to in this

document as Area | A (see 2itachmen).
ﬂ Signature = Signature /

Paul Shendan Marion Dittman
Acting Manager, Air Traffic Division Manager, Flight Standards Division
ACE-500 / ACE-200

/L///o:\' /2-/’/0_?

Date ""Date

’

DEC 05 ‘@3 B7:p4 8163292575 PAGE.002
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No carfificata may be I2€uod unlaca a fammIctad amnlicalinn

4005

Submil this application in triplicate (3) to any FAA Flight
Standards district office.

Applicants requesting a Cerlificate of Waiver or Aulhonza-
lion for an awialion evenl must complete all the applicable
items on this form and attach a propery marked 7.5 series
Topographic Quadrangle Map(s). pudlished by the US.
Geological Survey (scale 1:24.000), of the proposed operat-
ing area. The map(s) mus! include scake @epictions of e
flightiinas, showlines, race courses. and the locaton of e
air event conlrol poinl, Police gispalch, ambulance, and fire

INSTRUCTIONS

fighting equipment. The applicant may alsc wish to submit
pholographs ang scale dlagrams as supplemental matenal
o assisl )n the FAAs ewvasluation of a particular siln.
Application for a Certificale of Walver or Authonzation must
pe submits ted 435 days prior 10 (he requesleq gale of the
evenl,

Applicants requeslting a Centificalg of Waiver or Aulhon2a-
ton lor acllvities other than an aviation event will complete
ltems 1 through 8 only and Ine certification. item 15, on the
reverse.

1. Name of arganizaton
The Boeing Company

2. Name of responsible person
Terry J. Schmidt

Ser 285-3010 dated 17 November 2003.

ﬁ-mﬂﬂ‘ Mouse number and sirget or (oulG numDer Cay -{ Swic 3na 2P code Taleprone Na.
20dress P.0. Box 516 MC S064-2374| Sc. Louis MO 63166-0516 [314-233-981]
4. FAR scction and numdes i De waivod

N/A
9. Detailed gescaiption of propozed oparation fAltach supp/crmont I nesded)

Modification to approved UAV CoA dated 2 June 2003. Ses atctachmenc, Boeing

£. Are3 of operalion fLocation. sD)d6s, #ic.)

See #5 above.

73. Baginning (D316 and Aowr) . b. Ending (Dale 203 hou)
TBD TBD
. P i umde| Homo 34d
B ke g mosct Por's Name =y g (Sact. Gy, Sisie)
(0 ® ) o
Bat UAV TBD I8D Sape_as #3 ahove . ...
PV TWITI 5 24 (0Q0]) SUDEMOOECT P oenyy EGut

DEC B85 °*R3 B87:98S

8183292575 PAGE.Q@3
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@oos
i
Nowr e Evenl
() M) (c)
TBD TBD UAV operations within Class "G" and "E" Airspace.

r-P

¥ sulficlent apacs by nol avalladle. thy entire schadulo of ewents M3y be submiited on 2apIrla eHeI2, In 1he ordsr gnd menner indicsied ad0ve.

Tha undersigned appicant accopts full responzilty for the sirict ahseivanco of ha terms of the Certificate
Pioass Rexd of Walver or Authorizolion, and understands Bial e authorizalion cont@ined in such cartificale will be suictly
fimiled 1o the abowva described operation.

1§, Cerlification - | CERTIFY 1hat he foregong s@iements are Lus.
Signalure of Applcont

1S 20/03 | Ty / Ry 4
g 7

Remarns

UAV Operators will be locally certified and the Mission Commander will

hold che required Pilot Qualifications for operations withinm the Class of
Alrspace.

Additional point of contact: Peter A. Drain (314) 234-1938

FAA Form 7711-2 (5401 Supwrsesss Prewose Ecilion

DEC 85 '@3 87:8S 8163292575 PAGE.@B4
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Ser 285-3010
17 November 2003

From:  The Boeing Company
To: Federal Aviation Administration

Subject: Request (or Modification of Certificate of Authorization (CoA) Dated June Zﬂ
2003 for operations of The Boging Companics’ Bat Unmanaed Acrial Vehicl
- (UAV) from 2 June 2003 to 3 June 2004. ‘

References: (a) FAA Order 7210.3, Facility Operation and Administration
(b)  FAA Order 7610.4, Special Military Operations

1. Purpose. The Boeing Company is requesting the FAA to approve a modification to
the granted Certificate of Authorization (CoA) for additional airspace and altitude in
accordance with references (a) through (b) to demonstrate the manual and autonomous
flight capabilitics of the Bat Unmanned Aerial Vehicle (UAV) system operated by
Bocing.

2. The following information is provided detailing the flight operations in accordance
with reference (b).

A. Intended Flught Operations.

1. Airfield. The Boeing Company has been granted permission to
perform these DAV operations from Mr. Frank Baldwin, the owner of Baldwin
Private Airfield, located four miles south of Whiteside, Missouri at N39° 07",
W91°03". The airficld is an uncontrolled airfield with one runway orientated
320-140, constructed of sod, and is at an elcvation of 505 fest MSL. The
secondary airfield will be the Troy Private Airfield, located four miles south of
Baldwin, at N39° 03', W91° 02" with an elevation of 650 feet MSL. Troy Private
Airfield is an uncontrolled airfield with one runway orientated 260-080. and

constructed of sod.

approximately a ten NM by eight NM rectangle with the comer boundarics
located at N39° 13", W91° 10" N39° 13", W91° 04'; N39° 11', W9)° 01" N39° 0
WO1° 10% N39° 02", W51° 01'. The additional airspace (Area 1A) overlays the
majority of the curmrent airspace (Arca 1) and exiends to the North and West, wurr
the cormer boundaries located at N39° 05, W91° 01", then North 1o N39° 30°

2. Flight Operations. The current flight operations area (Area 1) is T

DEC BS5 *83 B7:B85 B163292575 PAGE.RRS
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WO1° 01", then West o N39°30", W91° 30', then South to N39° 05, W91 30,
then East 1o connect at N39° 05", W91°01". Flight operations in this arca ure
requested up 10 and including 5000 feet MSL. We also request Lo maintain an
existing partion of the current arca (Arca 1) which connects to the Southeast
porntion of the. proposcd arca at N39° 05", W91° 01", then South to N39° 02', W9
O, then West to N39° 03", W91° 10, then North to connect at N39° 05, W9
10". This area should only be utilized for operations to or from Troy Privatc
Airficld, and all flights within this area will be conducted at or below 1200 feet
AGL. Baldwin and Troy Privatc Airficlds are located within the confines of the
Night operations arca. All WAV flight operations will be conducied in Class “E”
and “G" Airspace in day Visual Mcteorological Conditions (VMC), under Visual
Flight Rules (VFR). The operations area is over remotely populated temmain wuh
no obstructions (o ntcrfere with flight safety. :

a

-

3. Siwe/Salcty Survey. Prior to any flight opcrations. a comprchensive
site/safety survey will be conducled utilizing the same procedures conducted for
regular (light operations. This survey will include at a minimum assessing the
airfield facilitics, operating area obstructions. populated areas, minimum safe
altitudes, minimum altitudes for the Range Safety Aircraft (IFF and
Communications), and notification of local authorities of the proposed UAV
operations. All flight operations will then be conducted in accordance with the
findings of the site/safcty survey. applying the principles ol Opcrational Risk
Management 10 ensure no unnccessary risks arc taken.

4. Brefing. All personnel, including but not limited (o0 the UAV
Operators, Launch and Recovery Crews, Ground Observers, Range Safety
Aircraft personnel, Scarch and Rescue, and Air Traffic Control (ATC)/Air Rout
Traffic Control Center (ARTCC) will be provided a detailed bricfing for each
flight/mussion. and 1o ensure the appropriate FAA Facility is contacted 10 1ssue the
required NOTAM.

0

5. Weather. All flight operations will be conducted in VMC under VFR,
ensuring compliance with the guidelines outlined in the U. S. Airspace ‘
Classifications for visibility and cloud clearance. Additional consideration willlbe
given for maximum sustained winds and gusts 1o ensure safe UAV operations.
Boeing Flight Opcrations in conjunction with the local Flight Service Station will
provide current weather and forecast updates as necessary (0 the field activity. |

6. Takeoff and Landing. The Bat UAV will be launched [rom a platform
by qualified Bat UAV operators at Baldwin Airfield utilizing a bungee driven rail
system to propel the UAV to launch airspecd. where the UAV will then assumc‘
self propelled flight to atlain the flight profile altitude. The Bat UAV willbe |
landed at Baldwin Airficld by a qualified Bat UAV Operator from the Ground
Control Station (GCS). The Bat UAV has the capability Lo be launched and

DEC 85 '93 B7:86 8163292575 PRGE.QESE
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recovered cither manually (via operator inputs from a control station) or
autonomously (via preprogrammed Right profile intemal to the UAV without
maonual nputs from a control station), with the avtonomous mode being the
primary modc of recovery.

7. Range Safcty Aircralt, Boeing will provide a Range Safety Aircraft | |
(Cessna 182 or similar) thal will maintain the Responsible Accountable Aulhonty
(TBD) owvcr all UAV operations regarding g0-nogo criteria as well as flight
crimination authority. The Range Salcty Aircraft will also ensure the operations
arca is clear of other aircraft, maintain visual contact with the Bat UAV (o provide
sec and avoid capabilities, maintain instantaneous communications with ATC, the
UAV GCS, and other aireralt, squawk the appropriat¢ transponder codes (Boeing
discrele Mode 3/C). and provide scarch and rescue operations if required. The
Range Safety Aircraft will also maintain the capability to tuke manual control of
the Bat UAV via a portable GCS in the aireraft by the qualified Bat UAV
opcrator/observer to redirect the Bat UAVs flight path should an unsafc/safery of
flight situation ansc such as aircraft avoidance or preprogrammed route of flight
failure. The airborne Bat UAV operator/observer will also have the ability to
terminate the Bat UAV flight either by directing the primary GCS operator to
command the Bat UAV to return for landing, or 10 manually terminate the flight
by overriding the preprogrammed flight plan route. Additionally, there will be 3
ground vehicle in radio communications with the Range Safety Aircraft obscrving
the Bat UAV to the maximum extent possiblc. The flight may also be terminate
al any lime by commanding the Bat UAV 1o returmn to land, either autonomously
or manually.

8. Route of Flight. Once safely airbome. the Bal UAV will climb (o 2
preplanncd alticude (within Class “G™ airspace, approximately 500 feet AGL))
and proceed to a predetermined waypoint to effect a rendezvous with the Range
Safety Aircraft: Upon receiving clcarance to proceed by the Range Safety
Aircraft, the Bat UAV will be commanded Lo its autonomous flipht mode and
proceed on its preprogrammed rourtc of flight closely obscrved by the Range
Safety Aircrafl. The flights are expected not to cxceed 45 minutes in duration.
Upon completion of the preprogrammed flight route, the BAT UAV will retum Ilo
a predetermined waypoint and hold uatil clearance to land has been received. A
this point. the Bat UAV will bc commandcd to land under autonomous control via
peeplanncd flight path or manual control (if necessary) by the GCS as the
secondary mode.

9. Lost Data Link. The Bat UAV has an autonomous and manual mode
of opcration. In autonomous mode, if the data link connection is lost, the vehicle
will follow the preprogrammed route of flight to reccovery. The Bat UAV
operator/observer in the Range Safety Aircraft will be informed of the data link \
status and takc appropriate action. If data link is Jost, the airborne ‘

idoog
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opcrator/observer will monitor the Bat UAV and if the Bat UAV is following the
mission plan the airbome operator/observer will allow the Bat UAV to continue.
maintaining see and avoid criteria. 1f thc Bat UAV is not following the
preprogrammed routc of flight, the airborne operator/observer will switch to
manual mode utilizing the onboard control station overriding the preplanned flight
route and command the Bat UAV 10 rclum for landing. At the predeiermined
hand-o(( point, the Bat UAV will have inanual command passcd from the
airborne operator/observer 1o the primary GCS for initiating the landing scquence.
This will be accomplished by securing the airborne signal to the Bat UAV. In the
manual mode, if the data link is lost duc 10 line of sight restrictions, the Bat UAV
will revert 1o the autonomous mode and follow the predetermined route of flight
to recovery. Once the aircraft is withia GCS range, the GCS operator can switch
Lo manual mode and land the aircraft if required.

B. Bat UAV Physical Characteristics.

1. The Bat UAYV is a self-contained avtonomous Unmanned Aic Vchicle
system consisting of a transport vehicle, a Ground Control System, and several air
vehicles that can be flown either singly or in combination. The air vehicle weighs
thirteen pounds and has a wing span of five feet and a length of four feet. The
propulsion systcm is a 0.60 cubic inch 2-stroke engine (OS 61 R/C 1ype) with a 32
ounce fuel tank which utilizes a combination of methanol and oi! mixwre. The
Bat UAV is predominarcly white with high visibility orange/red reflective |
markings on the wings and horizontal stabilator and a strobe light on the |
upper/lower fuselage.

C. Bat UAV Flight Performance Charactenstics.

l. The Bat UAV has a top speed of 50 KIAS and a normal cruise speed of
25-35 KIAS. with a maximum altitude/service cciling of 7500 fect MSL. The Bat
UAV normal flight duration is approximalely on¢ hour with a range of !
approximately 35 NM. The air vehicle is GPS equipped to provide air vehicle
position and flight routing. The Bat UAV and GCS utilize a 900 MHz command
uplink and a 2.4 GHz downlink for the gimbaled mounted EO camera. The data
links have a six nautical mile linc of sight range. The Bat UAV has the capability
10 be independently programmed to fly a scrics of waypoints. position the camera
to data link video data 10 the GCS, and during the [light the system has the ;
capability to modify the flight path and camera position as long as the GCS is ‘
within linc of sight 1o the Bat UAV. Also each air vehicle can be manually ﬂo\Jn

using a 72 MHz portable GCS out 10 0.7 nautical miles.

D. Method of Pilotage and proposed Method Lo Avoid Other Aircraft,

doto
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1. The primary method of pilotage for all flight operations will be
autonomous control from takeoff through the flight planned route. to landing,
with manual control as the back-up. Manual control will also be the back-up
mcthod of control should any unforeseen safcty of fight circumstances arise. The
primary method for avoidance of other aircraft and. or flight hazards will be the
Range Safcty Aircraft, which will clear the arca ol operations/route of flight prior
to the Bat UAV launch, join with the Bat UAV ar a predetermined point. and
perform flight following/see and avoid capabilitics duning the route of flight uniil
hand off 10 the GCS for recovery. The secondary method to avoid other aircraft
or flight hazards and scc and avoid criteria will be through the Bat UAV onboard
EO camera, which has a 45° field of view, -90° to +135° in azimuth, and 0° (o -
90° in clevation. All Bat UAV flights will be terminated if the Range Safety
Aircraft is not capable of mainraining visual contact with the Bat UAV or
determines the risk of continuing the flight is deemed unsafe.

3. The Bocing Company looks forward to working with The Federal Aviation
Administration in refining the criteria for Unmanned Air Vehicles operations within civil
airspace. As future technologies are unvéiled, it will be imperative that we have
established the operational requirements that will effectively allow the production UAVs
the latitude to perform their 1asks, both on the military side, as well as on the cuvil side.

4. Any furthcr questions can be addressed to Mr. John Simmons at (314) 234-3271, or by

c-mail at john_L.simmons-iii eing,com.
Terry]. Schmidt

Manager, Phantom Works EPIC

re

Enclosures;

Current and Proposed Flight Operations Arcas
Bat UAV Command and Control Architectuce

DEC ®5 '93 B7:06 8163292575 PAGE.BBS
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Cooperative Autonomous Multi-platform Mission Operations

(CAMMO) '

@014

900 MHz uplink
2.4GHz down link
72 MHz Remote Control

L

Ground
Station

Wireless '
Modems

Wirelcss
Modems

Ground
Station
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