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0
U.S. Depanment
of Transportation

Federal Aviation
Administration

~11AXU5t
~Cirr.M~ 64106

DEC 1 0 ',""',
:.l..~'J

Mr. Teny J. Schmidt
The Boeing Company
P.O. Box 516 MC 8064-2374
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 "R" airspace was approved as written. After review of
the document" the effective date of the modification has been changed to read "effective from
December 1, 2003 to November 30, 2004." VA V operations are also authorized in Class ('E"

airspace.

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

a
~Jf11 Sheridan
Acting Manager, Air Traffic Division

cc: ZKC
T75 TRACON
STL AFSS
STLFSDO
ACE-200
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U.S. DepsrDnent
of Transporration

Federal Aviation
Admjnisb'ation

c._I~_..~
~.;. )(.bC8Ib

WI 1"-""'1~... -=/IY. ~- ~I~

DEC -.2 7.c00

Mr. Tez:ryJ. Schxnidt
The Boemg Company
P;O. Bo;( 516 MC 8064-2374
Sl Louis, MO 63166-0516

Dear Mr. Schmidt

Your ~u~r for a Certificate of Authorization u> conduct UA V opez:ations within Class "G"
Airspace is approved. Th~ enclosed certificate outlines the st8Ddard and special provisions.

If you have any ques.tioru; or need further ~istance, please contact Scott Gue~o, ACE-
530B, at (816) 329-2532.

Sincerely,

Original SIgned By:
Paul J. ShfKldW1

Paul Sheridan
Acting Manager, Air Traffic Division

Enclosure

ZKC
T75 TRACON
STL AFSS
STL PSDO
ACE-200

cc:

ACE.S30B:GOOLDEN:GN(H: W AlVERSlBOEINGCOAAPP .DOC):6/02/03 Fll.E IN

DEC Ej5 '0:3 PJ7:Ej4 8183292.575 PA~E.0el
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A:meridmcnt 'to"'F~A Form 7711-2

[S$UC~:
Thc Boeing Compuny
P.O.,Box 516 MCSO64-2.374
.$[. Louis. Missouri

DESCRIPTION; Within the l"lcrOiI and vcrtic",1 col1lil1~ <"lor bclow 1,200 fcel AGL) of
tp~~l;ribc:d airspace rcfcrrw [0 in [his dOcuI11cm iI~ Arca l(s<:e ..tt~chment). WiLhin lhc lalcral an

venital confines (a[ or below 5.000 f~c[ MSl) of rhc prc~cribc:d airspace referrcd to in this
documcnl as Area 1 A (s~ atLachmcnl).

Q

-~ S;gn

Paul Sheridan
Acting Manager, Air Traffic Division
ACE-500

~ Marion Dittman
~ Manager, Fligh[ Standards Division
.ACE-200

I ~I, /o:J I '2- ~ ./co .3
'-DareDate

,i-

DEC 05.;03 la7:04 plRGE .0028163292575
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NQ ~Qr1ir~ m~ be I$~H vnl"ss a C4l'nplcl"d applicallon
r..rm r,~ h..p~ rtocpl"N1 114 C_F_~ g, 10' ;Inri '0,,1 .

.Form Approved.. O.M.ll- No. 2120-0027~ US Depar1ment of Trsnsportalion -~=-APPI.ICAHTS-DO~OTuseT.~~~.~SPACeS--: ---
""- Federal Avlaljon Administration ~

-

,JiJ/fI !jll.1l.'r -Rem""'5-
~

APPLICATION FOR
CERTIFICATE OF WAIVER

OR AUTHORfZA TION

0 OfS3Pproveo. fl~
110-

o~.--
S"3n~l"ro olIIJI"OruoG FAA'opro~tnQl;~O

Tt"p~ Ng.

)14~233-981'1516

, Hallie 01 ~GI 2. N~- 0/ res~noitd4: ~

The Boe1ns Company Terry J. Sehmidt

3.~ ~null1b.ard~~~'~~numDfr r;:iy -~1c;nG~cooe
IftSllIIg~~ P.O. Box 516 MC SO64-2374 St. Louis "0 63166-(

4. FAP ~ aN2 nu~ Ia ~ ~eo

N/A.

5. 0eI~ a~~n Q/ ~~ C~~M (A/I.chSl4'~~rrc'" n n..~

Modification to app~gved UAV 'oA dated 2 June 2003.
Ser 285-3010 cated t7 No~embe. 2003-

See at~achment, Bu~ing

I
8. ~ or Gj)CQ4bo ~ 8/11J~.. .,~,'

See ;5 above.
70S. 8egII\III"'8 ~19 ~ ~ D. ElrJiIg (Dolt ~~ hOu-,

I'

TBD TBD

~O"'O~"/@~~
~. Ciry. SIal_}

(~1
Pilol's~-

~I _n..,..1.1 (~~ ~~_d
(~I

S a,me a.$-l_-»at UAV TBD c 3 J\hov~ -1-1!P- -~-

-

~

--._.

~
"~--'

-j--. ..-
.-.

~"~=~~~===~--.'.:::=- ~:

FAA Form 771 1.2,e~el Sup.~~r, ~~-.~ ~g.,,~,

816'3292575 P~GE.003DEC ~5 '03 07:05

INSTRUCTIONS
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BE Fl~U OIiT FQR AIR SHOW/AIR RAe~ WAlVSR REOVE$~ ONL V.

..w. .
NfA

10.~ .1 tQsan=~gf8Q\~rQ,IoNJ- I CtJ I ~u""lJP~ r~~N.,
~8d&Dia .

". p.,D1g ClJ--. ~~ -bo mlIdo ,... p/t:kI V h .-".1 .

Local autho~1t1es will b~ notified of UAVoperations (Police/Sheriff/Fire

,2. E...oIgent'1 ~1aj(f5 tA'-J1t ~ ~ wi" t.. BY~O" 11m. WlIf pl~'" f/r~~.J

0 Olnor-Spt:Ci1y c~ at Air~~:-., '.~-
0 p~~ 0 File InKS

0 ~ 0 Crash W;vJ'1
---

'J.~T,"~lro( I1'8X11b8m.~oI~~c. ~g~Io'~'-C1~. "'~d.wcrw4.J

ATC ~111 be no~if~ed via VFR F11gh~ Plan, KOYAK. 8nd ~ommunicatj
the Range Safety Aircraft.

.ODS uith

'~.SQIaGoIerl~ ~erM/_~Ing(~~-~ptYb1!lIb8,.r,pet1/M"c.OPO".J- -1 -

--
(Q)

Ei-
I~I

~
Ibl

TDD TBD UAV operations within Class "G" and "E" Airspace.

,."

nm ~ 8~QnI ~ fun re5p:W1~ tor ~ slri;;t ~ or h Imms Dr ~ ~
~ W~ a ~CI(WI. ~ undMlan~ 0.'" ~ ~ ~m~ in 5~ ~r1ifCl!D wiI t
r~kJh;I~~~~

PmmR~ c Stmtly

15. CeItJfc;atia1 -I CER11FY \1Qt Uoe For9go'81Q sraterllenls ~ ~-

o.r.. ~ 01 A~ II;

~O!o3
R8~~

UAV Operators will be locally c~rt1t1ed and the Mission Commander will
hold the required F110& Qual~fication5 for operations wi~hin the Class of

Airspaec.
Additional point of contact: Pe~er A. Drain (314) 234-1938

FAA Form 7711-2IWc'~- ~.-.o ~o.k.I

816'J292S7~DEC 05 '03 07:0'5 P~GE:.{a{a4
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Ser 285-3010
17 November 2003

From:
To:

The Bocing Company

Federal Aviation AdministraLion

Subject: ReqlJcst Cor Modification of Certificate of Aurhoriza.!ion (COA) Dated JUf1e 2.1
2003 for operations of The Boeing Companics' Bat Unmanned Acrial Vehicl~

.(UA V) from Z Jl1n~ 2003 to J Junc 2004.

References: (a)
(b)

FAA Order 7210.3. Facility Operation and Admlnislration
FAA Order 7610.4, Special Milit2IY Operarions

1. Purpose. The Boeing Company is reque$ting the FAA to approve a modification to
the gnnted Certificate of Authorization (CoA) for addilional airspace and altirudc in
accordal.:e with references (a) through (b) to demonstrate the manual and au[onomous
fJight capabilities of the Bat Unmanned Aerial V~hiclc (VA V) system operated by
Bocing.

2. The following information is provided decailing (hc fligh[ oper31ions ;n ACcordance
with reference (b).

A. Intended Ftighr Operations.

1. AU-field. The Boeing Company has been gran[ed peI1]1ission to
perform tlr-sc1:)A V operations from Mr. Frank Baldwin, [he owner of Baldwin
Private. Airfield. loca[ed four miles south of Whi[cside, Missouri at N39° OT.
W91° 03'. The airfield is an unconttol1ed airfield with one runway orientated
320- t40. constructed of sod, and is at an elc\latiOfl of 505 fect M.sL. Th~
sccondary airfield will bc the Troy Pri~al~ Aitfield. located four milcs solJth of
Baldwin. at N39Q 03', W91 002' with an elevarion of 650 feet tvfSL, Troy Pri1/al
Airfie1d is an uncontrolled airfield with one runway oricnta[cd 260-080. and
constructed of sod. ~VJi

2. Flight Opcratiolls. The: current flight operations ar~a (Area 1) is I! :' approximately a tc:n NM by eigh[ NM rectangle \II'ith the corner boundaries

located at N39° l3'o W91 0 lO'~ N39c 13', W911) 04'; N39D 11', W91° 01'; N39c 0 '.
W91 v 10'; N39° 02', W91 c 01'. The additional airspace (Area lA) o"erlays the

majori(y of the cuuer1t a~pa.ce (Arca 1) and extends to [he Notth and West, wit"
the comer boundaries located at N39° 05', W91o 010, then Noah to N39° 30'. I

DEC el5 '03 07:05 816329257~ pmGE.e0S
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W91° 01', thl.-n WCSI 11,'\ N39°30', W91 Q 30', thcn South to N39° OS', W91" 30', I

thcn &sliO connect al NJ 90 05', W91 °0 l'. Plight opcrotions in this Mea ,Ire'

rcqucstcd up [0 and includi.,g 5000 fcct MSL. Wc illso r,?qucst to muin[,)in .1" 1

e~isting pol1ion of lhc currcnt arC;) (Arcn 1) ~yhich connects to lhc: So~thcaSl _I
portion of I he proposcd arca OIL N39° 05', W9l 0 0 I', lhe,' South to N39° 02', WQ l (1

01', then WcSl to N39° 03', W91 0 10', Ihcn North to conn~CL tll N39° Oo'i', W91"1

10'. This area ~hould only be ulilized for operd(ions (0 or from Troy Prl\lalc:
IAirficld, and :111 tlighlS wilhin [his area will be conductcd a[ or bclow 12()() fcci

I\GL. Baldwin and Troy Privatc Airficlds ar!: loc~ted wiLhin [hc confincs of the
nighl operalions arc;l- All VA v nigh[ operations will bc r;onductcd in ClilSS "Eo'

and "G" Airspace in d:1)' Visual Meteorological Condition~ (VMC), undcr Visual-

Flighl Rulcs (VFR). The operations area is over rcmotely populi1tcd tCn-ilin wit~

no obslruC:lions [0 in[crfcrc with fiighl 5afety, !

3. SitclSil[cty Survey. Prior (0 any flighl opr;rations. a comprchcnsive

sile/S:dfelY!iurvey will be ~Onduclcd utilizing the !iamc procedures conducted lor
regular night operations. This survcy will include at a minimum asscssing (he I
airfield facilitics. oper:lting are3 obstructions. populared areas. minimum safe I

allitudcs. mjnimum alLitud~s for the ~gc Safety Aircraft (IFF ~nd
Communications). and notification of local ~uthorities of th~ proposed UA V
operations All night opcra(ions will then be conducted in accordance with lhc

findings of lhe 5ildsafcty survey. applying thc principles or Opcrational Risk

Management to ensure. no unncce~sary risks arc [aken,

4. Briefing. All pcrsonnel, including but not limited lO thc UA V lOperators, Launch and Recovery Crews, Ground Observers, Range Safety
Aircraft personnel, Starch and Rescue, and Air Trarfic: Control (ATC)/Air Rout
Traffic Con[rol C~nler (ARTCC) will be providcd a det~\ed briefing for each
nigh.[/mission. and to ensure lhe appropriate FAA Fa~ili(y is contacted to issue ~hc
requIred NO~AM. l

I

5. Weathcr. All flight optcations will bc conducted in VMC under VF1.

ensuring cornpliancc wi[h [he guide-lines outlined in the U. S. Airspace
ICla~ificalions for visibiliry and cloud clearance. Addi[ional consideralion will bc

given for maximum sustained winds and guslS (0 ensurc safc VA V operations.

Bo(:i~g Flight Opcra[ions in conjunc\ion with the local flight Service Station \...!II

provldc currcm wcather and forecast updntcs 01~ neccssar'J lO the field activi\y. I

6. Takeorr ilnd Landing. The Bat UA V will be launched [rOm a platrc\rm
by qualified Bat UA V opcrarors at Baldwin Airfield utilizing a bungcc drivcn rail

systcm (0 propcl (hc VA V lO launctl airspecd. where the UA V will (hen assumcl
self propelled flighllO allain the flight profile altitude. The Bat VA V will '00 I

landed at Baldwin Airfi~ld by a qualified Bat UA V Operator from [he Ground

IControl Srauon (GCS). The Bar VA V has the capability lO bc launched and

2

DEC ~5 '03 07:B6 81632S2575 ~AGE.0e6
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rccovcrcd cichcr manually (\ria operator Inputs from a control stalion) or
autonomou~ly (via preprogrammcd nighl profile intcrnallO the UA V wilhaul

mOinuil inputs from a control station). with the autonomous rnoc.lc hcing the

primary m()dc nrrccovery.

7. Range Sarcly AirCrrtrl. BQeillg will providc a R'lngc Safcty Aircrafl i

(Ct:ssn~ 1 &2 or similar) !h~l will m3inwin (he RespOf1siblc Accoul1[abl~ Aulhori~y
(TBD) ovcr all UAV opcrCllions regarding go-noso criteriu ~l~ \~~II a~ fljghl !
lcrminalion aulhorilY. Thc Ro1nge Sarcty Aircraft will al~o cnslJrc the ()pcr2(ions
ar~a i~ clear of olhcr aircraft main[ain visual con(acl wilh lilc l3al 01\ V £0 providc

scc and avoid capabilities. mainlain ins!antancous comlnunicalions with ATC. the

VA V GCS, and o[h~r aircrafl, squawk the apptOpri3£C lronsponder codes (Boeing

discrele Mode 3/C). and provide search and rescue opcril[ions if requircd. The

RJnge Safety Aircraft will also main[ilin [he capabilily to take m;lnual contro1 o~
the B~l UA V via a portable GCS in the :1ircraft by the qualificd Bal VA V !

°l:>Crill~r/ob~ervcr [0 redirect t,hC Bal U~ Vs flight ~lh should an unsClrc1sare~y olr

nIght situation arisc such as aircraft avoldancc or preprogrammed route of fllgh~
failurc. Thc airborne Bat UA V o~ratDr/observer will also have the ability to !

terminatc the Bat UA V flight either by directing tihe prima.ry GCS operator to I
command the Bat UA V to return for landing, or to manually rcrminate thc: f1igh

~by overTiding the prcprogramrncd flight rlan route. Additionally, [hcre will bl:

ground vehicle in radio communi~atiOl1s with rh~ Rangc SafClY Airc:~rt obscrvi g
the Bal,VA V to the maximum a~ten[ possiblc. The flighl m~y also ~ [erminate

rat any lime by commanding tn~ Bat UA v La rCturn lO land. clthcr autonomously

or mal1ually.

8. RouLe of Ftight. Once safely airborne, the Ba~ UA V will climb LO a

prcplanncd altitude (within Class "0" airspac:c, appro;\imate.ly 500 feet AGL»
and proceed to a predelermincd waypoint to effect a rendezvous wiLh lhc Range
Safety Aircraft:. Upon rcceiving clcal1lnce to proc~d by the Range Safety

Aircrarf. [he Bar UA V will be commanded Lo its autonomous flight mode and

proceed on Irs prcprogrammed fOUtC of night closely obscrvcd by the Range
Safety Aircrart. The nights are expectcd nor [0 cxcecd 45 minutes in duration. ,
Upon completion of [he prcprogrammed flight route. lhe B AT UA V will return ~o

a predeLermined waypo1nt and hold until clearance to land has bcen received. Ai
this point, ttlc Bat VA V will bc commanucd to land undcr autonomous control viii
prcplanncd flight path or manual control (if nec:essary) by rhc GCS a5 thc

secondary mod~.

9. [~ost Dcl(a Link. Thc Bat UA v has an autonomou~ and manual mode
of opcralion. In autonomous mode. if the data link connection lS lost, the vehicle
will follow the preprogrammed route of flight to rccovery. Th~ Bal VA V

operator/observer in thc Rflnge Safely Air~rarl will be informed of the data link

status and takc appropriate ~ction. If datil link i~ lost, the airbomc

~

DEC as '~3 a7:~6 816:3292575 PflGE.ee7
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B. Bat UA V Physical Charactcristics.

1. Tho Bat UA V is a self.containcd autonornou~ Unmanned
syst~m consisting of a lransport vehiclc, a Ground Control System.
vehicles that can be flown either singly or in combination. Th~ air
thirteen pounds and has a wing span of rive Fecc and 3 length of foul
propulsion systcm is a 0.60 cubic inch 2-slrokc cnginc (OS 61 R/C I

ounce fucllank which utili~s a combination of methanol and oil m

Bat UA V is predominatcly whiLe with high visibility orangeircd rctl
markings On [he wings and honzon[al srabilaror and a strobe light o!

up~r/lower fuselage.

Air Vchicleand 
s~ ycral iiirrehiclc 

weighs.feet. 
Thc:ype) 

with a 32l~lure. 
Thc

ective,'1 

rhe

C. Bat UA V Flight Performancc Characteris(ics.

1. The Bat UA V has a top 5peed of SO KIAS and a normal c
25-35 KIAS. With a maximum altj[ude/servicc cciling of 7500 fec[ ]
UA V normal night duration is approximately onc hour wi[h a fango
a.ppro~imalely 35 NM. The. air vehiclc; i~ GPS equipped to provide
position and flight routing. Thc Ba[ VA V and GCS uLilize a 900 M
uplink and a 2.4 GHz downlink for the gimbaled mounlcd EO came
links havc a si~ nalJtical mi Ie linc of 51ghl rar\gc. 'The Bat UA V has
to be independently programmed [0 ny a scrics of' waypoints. positi
[0 da[a link video dat:! to [h~ GCS. and during [he [light (he sys[em
capability to modify (he night path and camera position as long as (
wilhin linc of sight to the Bat UA V. Also eaeh air vehicle can bc m
using a 72 MHz portabl~ GCS Olll to 0.7 nau[ical miles-

ruisc speed ofw1SL. 
The Bat

I

of I

air vchiclcHz 
commandfa. 
Thc dar8

the capabi lily
on Lho cam~ra

has thc i~~ 
GCS is I

.anually "01"

D. Method or Pilotage and propos~d Method to Avoid Other Aircra[(,

4
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1. Th~ primary method of pilotage for all nighl opera[ions will be

au(Onomous control rTom lakeofFthrough the nighl planncd route. 10 landiJ1g,
with manual conlrol as Lh~ back-up. Manujjl control will ,also be {he back-l.lp

mc£hod of t:onlrol should any unforeseen safc£y of flight circumstances arise. Thc

primary method for ~"oidancc or o[hcr aircr~fl and. or night hazards will bc (he
Rangc Safcty Aircraft, which will clear thc arca oropcrations/rouLe of fligh( prior
[0 the 133t VA V launch, join with lhc Bat UA Vat 01 prc~t~ined point. OInd

perform fligh[ rollowing/see and ~void capabililics durin~ lhc route of flight unlil
hand off to lhe GCS for recovcry. Thc secondary n\Cthod to avoid other air~rafl
or fJigh[ hazards and scc and avoid criteria will be through (he Bal VA V onboard
EO camcra, which has a 450 field of vicw. -90'" to + 135'" in azimuth, and 00 lO -

900 in clcva(ion. All Bat UA V flights will tN: (ermina(cd if (he Range Safcly
Aircraft is not capablc of m3inrairling visual con£act with the Bat UA V or

detcrmines [he risk o[con(inuing the nigh( is deemed unsafe.

3. Thc Bocing Company looks Forwa}"d (0 working with Thc Fcder;]! Aviation
Administrntion in rcfining thc critcria for Unmanned Air Vehicles operations within civil
airspace. As future tcchno]ogtes are unveilcd, it wit! be imperalive that we have
csrablished the ope~tionaJ requirements (hat will effecti\'tly allow too procluc(ion UA Vs
(hc latitudC [0 pcrfOml [heir tasks, both on rhe military side, as well as on Itc civil sidc.

4. Any fut1hcr qucslions can bc addressed to MI. John Simmons at (314) 2
c-mail at iohn.l.$irnmons-iii@boein~.com,

34-327l. 

or by

?e:.ff jI ~~~ 6$
Ten-y'l Schmidt
Manager. Phantom Work:$ EPIC

, .

Enclosures:

Curren! and Pro[X)sed Flight Operations Arcus
Bar UA V Command and Control Architec[urc

5
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C:urrLllll';lighl Opcri.\liol'~ ArCi.l

(Arca 1)

(I

PAGE.01081632S2575DEC 05 'IaJ 07:a7
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