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1 INIRODICTIO\

1.1 As a nember of lhe Unitel  Kingdon Bird Cornnit tee, repiesen!1r€
the Air ,{or lhiness Divrsion of t : re Civi t  Aviat icn Authof i ly,
formerly the Air  Re8istrat icn Board, I  undertake the analysis of
the bird str ikes repo.ted, involvin€ U.K. civ i l  a ircraft"  ai .d
Etr lke data has been col lected in the U,K. on a sysleoat ic basis
since 1!55, and in 1970 i t  was decided to attempt to .elate !ne3e
data to aircraft  and air f ieLd ut i t izat ion so as to attelDt to
d l a u  s o m e  f l c r : r i e " r J l  ( o n c t  r - i o , , s ,

1.2 Appendix A is the res.r l t  of  this cornorehensive anatysis of
lhe str ikes reporled duru3 t97ot and I  | , rou1d t ike to n;ntron a tev
of the delai ls anC prcjble s rhar have ar isen during this ,ork.
The nost inportant objoct ivD in ary anatysis of this sort  rs . ,o
arraEge that the results provide the var ious inlerested narlres
tJi th the iDfor lrat ion tha! t1eJ erch vani!  tne Air-oorrs requrre the
rate for thei f  air . lorr !  t j re orni thoto8isr the ty ire cr oirJ nost
trouble6o. ie,  lhe Airworthiness Authof i ty the pari  ot  rhe aircraft
r lost f requent ly struckt etc. ,  and i t  is for this reas.n thet I  have
used the nain headin, js Aircrai t  Type, Air i iefd, Ti?e of Bi la,
S i n g l e  r -  I l o c < .  T j r -  r f  / c  - .  T : n .  o .  t 1 J .  A l  ; - r o . ,  r t i . 1 t  l r u g " ,
P d r i  o l  A j r c r r ' t  S . r L c , { ,  S j . . r : i j . , : - r / l i o i  S i g 1 , j . i c  , .  a n l  " . r a : r J
A - L r I i n c  o r  O ;  - - . t o r  R e p o r i  : . U ,

2 ML"]"dO)S TN DTIAIL

2.I  I  feel  i t  is essent i3t  to divlde the Stat ist ics into
of over ]2,5oo Lb (tZoO kg)r and t2r 'OO lb and unle.,  tor
reasons: -

the iol lor ing

(b )

the aiNorthiness reo-uirenelr ts of both the U.K. and U.S.
are di f ferent ior -hese t \ , /o ctasses of aeropfane, e.g. j .n
Bri t ish Civl l  Airvor l t r iness Requirenenrs (BCAR) the ierger
class of aeropfane has to r i thstand a 4 tb.  bi fd,  whereas
the snaf ler c lass only has to neet a 2 1b. bjrd on the

r.e kno, much oofe about the report in: l  oeLhods and
Gtandards of operetors oi  i ransDorl  types rhan lhe ai ._
taxi  operator or pr ivate ownei,

the 12,5OO 1b. and un, ler cfassi f ic. l t ion is in generaf a
nuch slorer airc.aft ,  r 'equ;r i rq less eirsp:rce al}d thus
a l lot iceably di i ferent str ike - .re rould be erpected.

( c )



2 , 1  N e " d l e r . ,  t o  s r J  k h e n  . n a l y s i r S  s t r i k e s  t o  c i v i t  a i r  c r a f t  a r l
ni l i tary ty_!e : . i rcr3tr ,  even i f  c i i , . i t ian oper3tc.1 shcufd not Iu i ie r  J  rc l  s rcu l l ^  ro i  oe
lncluCed, or in:  io ,rhei f  very di f ierert .  orerat icrar en., i ronne:1t
: !nd the fact thar the ) t i l izat ior data vrould nor then correslond.
T n e  " ^ r v _  _ - . 6  o f  ^ o u r b a  i f  J r  a - a  ) .  -  t .  - , , - - ; ;
mi l i tary str ikes.

anC 12,5OC fb. and unCer ajrcraft ;  but rnust inctrr ie schejula r r c r a r r ;  b u t  n u s i  i n c . L u i e  s c h e C u t e l  a n d
charter,  posi t ionin3, test and rrainin:  f l ights.  tor some air faer ir f ie ld6

2.J nircraft  | ,h ich are not on ihe States own Nationat Register
6hou1d rot be incfuCeC, for the sane reason, ana bccause i t  1s nosip r o b . r b l e  t h t s t  t h e  n a j o r l t y  o j  s t r i k e s  w i l l  b e . e l o r t e d  o n  a r r i v e l
rn ihear own colntry.  The Etr ikes by loreign regisrered ai .c.aft
could i f  de€ired be s.od| l  or a selarate sheet as an Appenl ix,  (This
could serve as a useiul  cross-check for ihe olhe. Counir ies.)  rhe
table of Aircraft  types s,1c.r ld incfude the iunbe. of movenenis lyeach type, sc that ihe rate for each aircraft .  twe can be use. l  togive the rate for pistonr turboprop and jet ,  u;  for wide bo. lredand norln3l .  The f iaures for Aircr i r t  types for "" i"r ,  ""  . i " | . . .
nave oeen re!orted should afso be inctr led, so ihat an overal l
rate may be cbtainel.  I t  is odd thet in 1970 the Boeing ZO7 rare
ls double that of  rhe yCtO,for whictr  tbere is no otviou! erar. ."rrcn,
bul i t  nay be a good Cenonstrat ion oa t4e dang-"r of  basinl  iorrc:rruiorru
on too snal l  a sanlfe,  per-har.s over a !  year perioj  the r ; tes di l l
be sini laf .

2.4 The tabfe of air : ie ldc where str ikes are rencrted is oniJ
real ly of u6e i f  the appr.opriate cofrespo4din€! nuobe. of,o""""" t .
as avai lable, because the ai . f iefC wirh the i rgiest nu.nber of
st f ikes relcr led nrt  be ver:r '  Lruch busier than o;e ,r i th a snat ler
n u n b c i  o f  s t r . i k e s ,  b u t , r i t 1  v e r J  f e $  n o v e m e n t s ,  e n d  i n  r e a l i t y  a  v e r y
h i g h  r a t e .  I t  i s  i n t e r e s t i €  i c  n o t e  t h a t  i n  t h e  J . K .  t h e  e i g n !
, o r s t : r i r f i e l C s  a r e  c t o s e  i o  t h e  s e a ,  a n d  r h a t  t b e  t w o  a i r f i e r d s
with the hiAh3st nunber of movenerts -  Heathio,,r '  3nC Gat*, j .c{ do 1n
fact have a very tor, /  rate. f t  is very di f f icutt  to obte:n ials
movemeni cata since i t  has ro excfude toreisn iegis:ered, ni t i tarJ

For lhere rea;ons the oain analysis rs oj-  aircraft
wrth tne fer{  str ikes repori_€.1 to the s:at}er c lass
in an Aplendir  to the : ia ir  analysis (see Appendrix A

of or. .  l . l  t  ioo lb.
b r i e f l l '  i e i a i l e d

p a g e  1 0 ) .

the lat ter can be a signi f icani l ronort ion of total  : rovenents! rn
: r l e l ,  

t :  a f r j  
: :  

a t  :  f i j u r e  i n s l i r e c  e u e s s e s  r , a y  ) : - v e  r o  b e  , i a d e ,
and 1t 1s worth detai f in l  these al  the back of the doc..rnent so that
other people r iay be able to fol low 3nl i f  necessary nake corn-enis,
?nJ also so t t , r t  ne{t  ye3r you can re.nerbe. the basis you uceC last
l ] r " :  ! " " "  A ; p e n t i , x  A  p e s e  3 ) .  W h e r e  t h e  a i . : - i e t d  i s . " r n k n o w n ,  o r
the str ike is encounter.ed e.-route the } lot  Stated coturn shouf i  oe
used. I t -oray also be lecpss?rj  to regard isLan]s a long wa.r of f_
s n o r e  a s  i o r e  - x ,  ' - o r  p r a :  . .  . f 6  c  1 n . . r  L  l e j . r r -  . r .  v e r , ?  r . r c h
c l o s   o  F r d r : e  L r l n  E r " . a i r .  / r , a i n  s u . h  4 - ^ i " : o r :  s t , o u i c  : "
includeC at the back of Ehe docu&enr"
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2 , ,  T h e  n e x t  r h a ; e  o f  t j e  a n 3 t y : j i s  ! u s :  b .  , r h e  B i r d  S p e c i e s ,  a s  j _ h e
wej: ;hi  catei jor; ;  o:  ihe bir . t  s: fu.a is r1e:essarJ in rne tabtes !rh1ch
f o l l o i i .  T h e  b i r .  d e l g h t s  s l r o . r t d  b e  o b r a i n e d  f r o i  G n a d l a n  f ; , " 1 . i

ote 5f by G. I i r iser,  Thoso birLls not posi t ively iCent i t io i  s.1ould
be i .ncluCci l  as i iot  Stated. Ti le resutts Ehou, that of  the ident i f ied
b i r ' l 5  5 6 %  w e r e  6 u l l . ,  a  s i n i l a r  f r q u r c  t o . q a n y  o t r e r  X u r o p e a R
count. ic;J 3:1.: l  L lrr t  less thrn t% . lcre birds of ov:r  4 tbs, . , reisht.

2 " 6  S i n i l e . r  i l o c k  c a n  b e  c o n v e n i e n t l J  i n . t u l € j  a t  t h i s  r i m e ,  a r : t
i t  r .Ly seeE sl iGhi ly oCl but I  CecideJ that a l lool  sas rno.e lhan
2 bir , ls,  t \e.eiore in fa. t  a sin. t le bird can be 2 birdsl

2.7 The next fev tables are catego. ised into weight of bird as tot torr ,s,
N o l  S t a t e d ,  b e t o \ ,  i  t b . ,  +  t b .  t o  4 I b . ,  o v e f  4 1 b .  t o  8 I b , ,  a n d
over 8 fb.  The3e 3re base. l  on the exist ing weiAhGused in civ i l
a ircr. l f t  a irworthine.s reqr.r i rerents.

2 " 8  T h e  M o n t h  o t  Y e a r  t a b l e  h a s  b e e n  r e s t r i c t e d  t o  l o n e s t i c  r o v e n e n r s
only,  s i-n.e world wi le Cata woufd tend to col fuse the resr l ts,  16 wel l
as roake i t  vcry di f i tcDit  to oblain the nunber of xro./elents eacb
nonth" In 1.970 the wor6t rale was experietrceC during January, but
I  think this nay be an isolated freak i igure, as the real leak i , r
dur ing Aui lust,  Se!tesber,  october and Noveftbor.  Many analyses vhich
ct\rote nunbers of str ikes! as opposed to the ctr ike r .ate, shoiv the
worst nonth to be Aur.ust,  ." ' l1 ich is of course the 1ol iday seasonj hi t .h
an above aveiage nurber of airc.eft  novenerr-s.  f ,xanina+"j-on ot this
data over s-6veraL yea.s vr i f f  6hoir  tho months wher extra effor i  in bir .d
control  is required.

2"9 The Oine of Day has also been restr icted to Domestic movenents
onl-y,  but wi l l  onl f ,  give a ! :uj le to :he probLe-, l  area, as dawn anl dusk
from the bixdsrpoinl  oi  v iew is very jelenCent upon the,eather.
I t  m u s t  b e : r o t e C  t h a t  t h e  r t r j o r r t - a  o f  r o v : r e n t s  a r e  d u r i n l  t h e  d a y ,
and thus nost of  the str ikes are alsor but theie nay wetf  be a lart lcufar
problem around dav/n.

2.1O The Alt i tude has been divided o to 2Oo f t . ,  2CO-8OO ft , ,  8oo-.u,5oo rt .
and over 2,5CO ft"  l , lhen the att i tDje is not specif icat ly stated, but
the f f ight stage is quored as take-off  or ]anCin::J th" at: i tu ic cen be
assumed to be in the 0 to 20O ft .  bracket.  Where inci , lents of dead
birds bein3 fo,rnl  on the nrway are i :eported, they shoufd be inctuded
i n  t h e  O  l o : O O  f t .  b r a c k e t : r d  d | r i l e l  e q u 3 l t y  b e t \ r e e n  t a k e - o i f  a n d
landlng. The l97O f igures sho,{ ihat El# or str i t<es , i /ere in the
0 to 2oO l t .  bracket,  lv i ih onlJ ' l  above 2,100 i t .

2.1f The FLight Staqe can be convenie]] t ty broken dolrn into TaxyinJ,
Take-off ,  Cf imbj Cruise, Holdlng, Let-downr Approach ani I ; , ' ldarr.
I t  alpears ihat the Take-off  , ,v i t1 4@ ls st ightLy vorse than the
Landing (11' t#) .

2.12 The Part  of  Airciat t  Struck is of p?rt icula:c interest,  anC the
totals vi l1 be higher than the o+-her tabl-es, s ince one inci , tent cal1
result  in slr ikes or several  pa.ts of thc airc.aft ,  The l jv iEions are
Nose Sect ion, Vl in: ,  Po,Ner-Diant,  iJ indsc.een! Iuse1ase, LandirE cear
and LsrDennage, I t  could De expected tbat ihe frequency of str i*es
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s] loul | .L  r re iD i l rc . . .
t f re  l r r .c j . ra i ,  b . . r  L  as
Iro:i .lr:lu:Lrra l] etc. ,
a t r i t L r  r l e  1 t _  i : 1 o r "
s e e n  l . 1 t  t i c  n o : r e
! o i e r - i , l ; r r r : O . i i j ,
rh .Ln l l .

z.I1 A l :Lbte of Si : tni t ic:rr l i ic.
p c r c e n t : l l t c  o f  s t r i k e ;  c o u t i  a r v .
of Signi i icart  l "s : : rsed or1 I t , , iu

! i c . o : . i j o n  l o  t h e  f r o . . l _ a L  a r e a  o f  t h e  p r . t j ;  o f
i t  i : ;  v . . l r  d j : f jc l t l .  to  obt j i i  r1 . : je  i | . l ] i : I j

a . l  a : r  t L - .  e f : e c t i r , , .  s r e a  v a r i e :  r . r i r i r  j i i . . c . a i t

: , o s s i b 1 e  l o  c c . r e t a t e .  N e v e r t h e t : . s  i t  . - . . n  b e
r.e. l - j  or ; r . - .oui-s tc!  ?3.t?l  oi-  t ie str ike.: .  i , . , t  ihe
lr lefoes Ll te T.rr f  :nl i  l i : j !ennage .Lc.oun!e. i  1or te:s

Sigr i f lc: . rnt  str ikes wit l  6 irorv , \ - .

r .  r  C . r .  . - o  .  i .  _  l l  o :  l i l c o r  d  e s t r u c  i  i o n  o f  a i f c . a f t .

( b )  ( i ) Torn netaL s{ innin! on anJ part  o:  ai .craft .

( r i )  D e i o r m - . d:rccorlarJ struc Lure.

( i i i )  C.3ctred of strattered vj i rL. tscreen.

( iv) Danage to enci:1es suft ic iont to cause shut_dorr o.
un.ccov er.abte to3s of !o. Ier,

In 1970 only 5f of  str ikes uela Si inj . f i .art ,  and nore th:r  hal t  01.f ,nese rvere . jaus.d by bi ls of  less thax 4 f t js,

s e r i o u i . o 1 6 e q u e n c c s .
' , fork i ] ] ;  

lar i r  t to .  294
The lef i .ni t ion

a s  l o l l o x s r  -

a  i a b L e  o i  A i r l i n " s  r e f o r t : i i l  L h e  . : t r i k . r : ,  t o ; e t h e r
novenents. l r i l l  s l1ow r?hich h.rve ine ! /ol .sr bir . l  e ir i t

r  t ;  b f e  c i  ; r,/iih
l r , / e  i l r c  w c r . : f  b i r d  s t r i k e

or the best  ra lof t in !  s tand:r rd l  I t  6ee! .  :hat  BOAC have the r" /o,  su
l : " b l :T  . r  t hc  u .K .  a i . t  i ne ; ,  w l ! : t e  : , r e  r i r t r i c ;  i - - " "  " .  p " .u r " "

j TIIESCAI,N

2 . 1 4  l i x a l t y
thei r  lotal

J , ]_ . " - , r l  
l : : g lo .  

f he  rep r r ' s  a re  sen t  t o  rhe  D i r .ec ro .a te  o f  r f i i r t
! f , l e r J  \ , 5 f ! , i  3 n l  : - r e  t h e r  J r l s e i  t o  n o  l u a r t e r t y  i r  t h e  f o r n  o la l :Lrge Su:-r . : t rJ-{ , th r l f  the . t : . ta in ccl .r |1ns wt: ic:1 1 u5e.rs r i re
besi6 for ihe att : rched con.rcheisive br€ak.Josn. I  use blanks or each
of the indj .v i4, :a1 t lbte: a; : j  .u i  a sratt  t i . . (  in t j le:r i , l r .oir ia ie ooxrthe only troubte is |her afte.  an interrupt ion i r  is ai i r icurt  torenember. r , jhether you i i : t  lut  a t ick in the J to 4 tb.  colunn asa:nst
0 - 2 o o  f t .  o :  . o t i  t : r e  r j r e  t a { c . r  r o  : r r t ; . r e ,  t h .  L r . i ; , : ,  r " i . i ; o  , r . " ,  t o . o to : 2 8 O  s t r i k e s  i s  a l p r o x i n , ! t e L y  I 5  h o u f s ,  w l t h  a  1 i t L 1 e  b i i  ; x t r 1  1 iany l roble]1s ar i l jc.  The data l ]1 airc."- f t  j roveseni_s rs not usup-fLyavaifable unt i l  the J,rne ol  the iot lowir l  yenr,  and i t  is theicio:e
n o t  l o E s i b l e  : o  b e  c o n . l e t e t y  u ]  L o  e : r r e !

INNG-TM},1 JOI,LECTICII Oi STATISTICS

4 . 1  T n  1 9 5 6  a t r  S t a t e s  r e r o r t i i r  t o  r h e  l n t e r n . r t i o n a t  C i v i l
OrganiJal ien rere :r ;k. : i  to ser i  r le ir  C;viL bird sr". ike lata
ICAO Airrorthi iess Connit tee in I , iontreal,  in order that .his
' l u 3 n L i t J  o f  d : r t a  c o u t . i  b e  : . . . j s e s . . d  i c . . j . I o '  t h e  r e a l  e x r e n i  o I
probleo,  i ror  the o!erat ioraL - rs  , ret I  as a i r "o. th1na. ,s  as, ;ect



4 . 2 ,  l r p e r l i x  :  i ;  t l . r . e  ! : . e s  f r o , :  I a ; O  U c . k i n :  p a : i e r  t i R  J _ : . , " / r r j lr {h1ch su-, . ' r .1r.r  s.s the l :1i i .  r . . .e:ve. l  b.r  taAO ,, l rcr un. ior" " .  , . , . r" , ,b e : , , , e e n  l ! f i 7 - t g a 3  i n c t . J s i v . .  r  w . i t . t  1 : i k e  t o  a . . . i r  L c  : l c  : : l l i , r L L r o n
o l  l h i s  n u r o . c a n  B i r l  S t r j i i e  l o : n r i t j t e e  t N a t  o . t : ,  +  , u r o p e r n  . o u n r r l e s il n a t  a r e . 4 e ' i r e r -  o f  i h e  X u f . r e a n  B i r o  a o n r i r - L e e ,  ! . r a n c e J  I r . t : , , t ,
I i o l l : 1 . 1  a n , l  , ; h e  U . X .  \ a v c . " 1 , o . t " a  t o  I a t O  i r l  a t t  i i r r e e  o l  . , h !  - r , r ! r . .I t  js a : i t : , .  t i : r t  t \ r -ec .or"t . ." .  Ce. l" : r : / ,  I rafJ : : r :1 Svit2-ort : i ]1t ,

rn1:. .estcd enou4h to b€ ne:.ber-s of the nuropean Co-"ni t tee { i idn o t  r e i c r t  a L  r l t  t o  j C , . . O  ( t u r . i i -  t h - .  i t r . e .  y " u .  p . " r o d .  I f  i n  i . r c in o  B i r , t  E t r i k e s  r e r e  r  e : � o f r , . . i  i n  y o u r  c o r r n t r t e s  r t u r i n . :  t a i s  ; e r r o o ,then I  a!olo!: i .e,  and f  . ic a: , i re. :rare i .nei  jar:r  ot  l r 'ou Fi t \ in rrenuiopern Col l r i l - tee afe Mit i t l rJ;  i j .Jr-sorrel  Lo i ,hom IaAC is oi  rLod i r e . t  i n l e . e s i . .

4"1 Ho\{ever-,  i  arn s:rre that "vou wit f  a8ree th.r t
fong tern cottect ion ot data from Nxany counLrieg

only Hl t l i  Lhe
axJ t rendF can

5

b e  s e e D ,  o r  c o n . t u s i c n 5  c : _ , 1  i r e  a c . u r a t c l J  r e a c r c d ) ard l  roir l : l  aska f l  o f  y o u  t o  u : e  J o u r  i n f t u e n c e  t o . b r : r i a  t h e  b e s r ,  l ] o s s i b t o  s t : r n l a r d

ICAO in ]{onireal.

coNcLUSl0NS

5.1 I  hope th. i t  solre \etp has be€rl
occur du. ing alatysis ,or.k,  nuch of
a s  w e l l  a s  C i v i t  d a t a ,  o r  l o s s i b t y
wel l  a\ , /ay fro.r  j t l

5.1 The resr i l ts i rLen brot:cn lcrr 'n j  i iart ic,r ia. ty . . {hen co:r .bired vjr . th
: . " : . - - ' =  t o  -  . -  r .  o i  r . . . :  , o  A . . - r r a , o  . .  , o _ . , , a ^ .

9 : " 1 : , .  " , : -  .  L .  . o .  . ,  A ;  -  ; , . . o - i  : . . , . ,  o " - ; " . ; ; ; :
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f .  A n a l J s i s  i G  d e s i ' r r e i l  i o  h i a ; r i j l t i r t  O p e r a t j o n a l  a s  w . 1 !  e s  t u u o r r . r n r , ; s

2 .  T h e  f o f l c w i n a  a 1 . . r r ; r l  a r e  e x c i n i . j d  t r o n  t h a . a n a t y s i 5 : -

( a )  l I o n  U . K .  r c t i s t l f e C : L i I c r a f t .

' a )  A l * c . . I  I , '  _ n j - r ,

( c )  r i i i t a r y  a i r c . . . f t .

l .  The lot .aL nunbe. of novenents (2 pef f t . iq 1t.)  incfudeE thosc
alrcratt  twcs fo.  wl, icr l  l lo 6tr . jkes have be.n relor!e.1.

4. Tabre Lr -  The l , r i . le gcCieJ aircraft  coLst i t i r te the Bcei l t r  7al
(Loch5eed 1of]  ani i  i lc tO).

5. Tabfc 2 and 2A - Hher{}  the air f ie ld is un' ,{nown, or the str ike is
en-rout.  the l {ot-Slat.e. . l  coLurin d3s used. !J r .easor oi  Ceograp:11c
l o c a l i o r  t r e  C h a r n e l  I s f e r : r 1 v e  b e e n  i n c l u j ? . ]  a s  f o r e i g n ,  b u r  t h e
I 6 f e  o 1  M a n  a n d  U f s l e r  a r e  r . e g a r d e d  a s  U . K .

The morcdents at each airport  ] ra!e been con. iLed fro:r  jnaotmlt ion
in Busin:ss Monitor Sivi l  Aviai ior Series Cif  -  Air .por l  Act iv i tJ
and Ci l i  -  i i r" I ine Oir.r : i t ions. f i - ,c rajor '  . i r f i icutty wa:r to i rof1.-e
t h e  n o v c n e i r t s  o f  U ; (  r . S i s t . r c  i  a i | c r . a : t  o l l J  o I  . \ , r .  r . t j  : : l  j ! .

A. Frol ]  CA5 Ttrb: le 6. i  the to:a]-  mo1'cnents of at t  ai . . rai t  |y lcs
over l : , iOO ib. r : !s or i :Lincd, and conrared with rhe lot :rL
novcncnts to sr.d t i :1t  ?1 l rere aircr:r f t  over 12,taC lb.
(exclur i iq the co.r ior3t ions) and t9 ' , ;  wl.en the CorFor. : l t ions
vefe incf ' ,deC.

B, Fron CAl al  cach ai f- . rort  the foi lo^, inq percentaa,.s in the
, ! t r  - - i .  :  - . i : -

( i )  Schedulei i  Services UK Olerators -  Cor- lor. t t io i is 106

(i i )  -  others 7Vp
(i i i )  Chari-" .  f l lghls UK Operators -  Corlorat ior$ lo: t ;

( i v )  -  o t h e r s  7 y l
(v) Lrpty chrrter losi t ioninsl  tc^
(vi)  Olher:  Comerciaf i lovernentsl  jC;

(vi i )  Other l l iqhts by air  t ransport  operatorsl  5Al

1f.""  """"  ro.renents bJ non-UI o.e.ato.s are 1ncludcdl

(vi l i )  Test . rnd Trainins (which incrudes Co:por.al ions) 6%
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