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Cafrada b$Cair ie  i . l l ' ; i lL ! ' l to i  i : '  t , l : * :  f  i : r . l r . . { i  E:  i  i : '  i . f i i  St f  ikeS at

Canad lan  a i rpo r t s  i n  t  he  e3 r . t , : '  l 9b0 : l *  i ' i na t l a  cu r ren t l y  has

abOir t  ten t i rneS ag Fi i . f r !  { - l€es€ ' r t : ' :1  c . " l *ut  i i .ve t imes aS rnany

dUCkS a r rd  Swan l ;  as  : 1 , , e  : )  i i ; ' , ; : J : ! t o : . ; : i r  i i t t i r : 1 . , e .  The  l : - ke l i hOOd Of

bi rd Str i i {es Ot i  a  j - f : r - : :1  . : ! ' ' . :  i , : l  t i l * r ' . l lOIc grea{ :e7:  in  Canada and

Ci f  i I  and rn i l i t ; : r " . r  ; i . .1 . ' - , - r : f  ' l  : . . r i : {?  i i l i i )Tt i  f  "eC*:  h: iq} :er :  LOSSeS dUe

to damage t :afse, i  i : : i '  ; : l : . . -1 .  1 ' ' ' ; - ; -  r  r ' - ' i . r ; ;1 , ' -  "

in  l9 f - ,  ? ,  'L l te  l lc l+: i * t ' i rs i .  l r i€r ' :s i ; j t l f  Ci  ' ' ' r ' ; r l i iC i i  { : : lRC} f  Ofmed a

COruni  t :ee +.3 \ { t } i  k  t . ; t  I  i :  ^ . . i , . . :  ' . ;$" ; ;1 : :1. . i i ! { r ;1 t .  r l  i  T 'YanSpof  t  and the

Depar t f t en t .  r . . i f  - ' : ; l t  i , : - , : ' , r . '  ;  , t ' . ' - i t  t -  '  I  '  , i  i r c " ' i ' : * r  ; r ' i r f  j ' g l " ds  l ess

at t r . lcr i i r * - :  ' *  q  b: . : : ; . '1  j . - ' ; l ; ' : ; . r :  :  i '

i :r i :,f r:efi i-:t: f 1 :i i f: " i- l- i l ., ;r l, l ' : . ' l  r: ' ]:t i lr i  i  f tr"l '" "J;:. ' l ; ,: ;rJ.ed , haVinE

comp. l  q t -€ . }  t he  na  j o i :  p . ' l : - . - r  { j l i  ' ) i  I : t } ' : - r l { :  -  . f t  : : + } * f  Jh .  The

COfruniti-*e :-*-.e Onrnefrrle,ti t- ltr, l6.: r ;.! ' : f i l t l :f ,:., . 1:i-,FhaS j.S i.n bif d

S+.f i.,k.e rtCr11tICl ,gCrk. : ' i l  fat:,:rt1 r.r l: '+3 1,i i :: ' , : '- i  f l t. "l '"|re

imp len ren t -e l t : * rL  ' - , f  t  i : € : '  l :  i : . < . i l : ' - : l ' ' l  r  i ' t f  i ' : l '  i  r : gea fCh .  The

coitumj. ttee I s ,*rlrh E*as l *.1'.{ i;. ;.",.:}?' ,1.,1 ir:".! ;: l*cerrlepartnental

COmmit tee * , ; l ra lFro-se; i  1 t r  I . : ; - f t '$ ie l ' i t .a i - - i .nJJ '*$ f  . r ' : l : r ,  +.he Depaf tment  Of

Nat ional  I le fe icu; ;  { i l i t : - r i  *  t } ' : r  i l : "^ t ra ' - r :1  ;1t ;  i ' : ; .  l ' . i3 i f ,e  Serv j 'ce (eWS)

and TfanSpO11 t  Cana,Ja,  * : t  : :  l - -1"* '  ' i : r - t i , , r ' i . i ' r ' t+ :s ' l  q  i i  S* f l :e t "a- i ia t  being

p rov j . ded  b ; r  i , ! : *  l a t r . e : *  i

l r r  Marcn i  q '?B 
,  i :h* ,  I f r l r ix- ;nf i " .er i+-  1] , :  r r i  s  l -on of  the Ai rpor t

Fac i l i f i es  $ : : anch i  a f  T ra r r s ; , : a r :  t an r : , "1 -a t s  Canad ian  A i r

Tr i i l ts116rt . t t icn F-r15:-" r : is t rat . ior i  { ( : : : .?p-}  corr lS; t reted a COmparat ive

study of  .3 i - rpr : r l .  b i : , -1  s t . r ike : : : t * : ' ;  d t  r 'a  JDr canadian '
rurolf:ai:  irn<x i:r i ; i -*::r j ,  i :  f . '5": i ' :s a;l : trr ' j"  ! ;- Ine report recommended
t i ra t  ar : t .  j . t r  nr . ;  iAk i i i l  r -  o  i : t i l i t : r  i ; ] .  "L: : t l  i . : lL : re: ,  S€ Of b i f  d  s t f  ike

f ai:e5 &.i: ; l  i t i : i l i- i .:){ ' l?, ' .: i : r.. ' . l t 'r r ' j  j  ' l i : , 'n-;.t i*f : ' l- '  ,afid f 'C f:edUCe the

l : r i f i . t  ; t f  
- . . r . : t - "  

I 4 t . n  ' i . 1 . ' 1  1 . ' z :  i ' r l O | r ; : f i  j  '  , r  '  
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Windsor ,  Thunder  Bayn Reg ina ,  l lay  I - ' i " . r * 'T ,  Comox and

Bagot-v5"i . Ie.

In  June 1978,  a f  te r  p : - t '1 . r r r r i . r i ; t  r -y  r l i sc r :ss icns  be tween

O f f i c i a l s  o f  t h e  T r a n s p o r t  C a n a i d r  R e s e a r c h  . : r : d  D e v e l o p m e n t

c e n t r e  ( T D C )  a : i d  t i r e  A i r p ' : r " '  F a c :  i ' i ' r i e s  L : ' l n c h '  T D C  w a s

tasked to  u r rder take  the  s t :ud 'y " ,  , : r  s t { 'u i  i l i q  c r :mmi t tee

cornposed of representet ives f  r t , 'Ei t  ' i :  ho::  i : "r f lcr t '  Fac:. l i t res

Branch, TDC ancl Ct ' ls pr:r- :v ice' ' l  Et i" l ' )n":  ' : l  ' : : iect iol l  f  or the

study. The study was 6" '* : , : f r : : :merl  L. l  t l ie sonsult ing f  i rns of

R v l a t i . o n  P L a n n i n g  . q s s o c L o t e s  a n c i  l l i c k l : - n g " - S n . i t h  i n c . ,  a n d

was managed bY TDC"

The spec i . f i c  o t r lec t i r r ' t l s  r r f -  ch .e : : ' , ' . ' ' : ' ' * r  r " ' f1  ' " ;e r i l :

i .  T o  d e v e l - o p  a  r n e t : r o 3 , , 1 o q 1 '  f . l ; " '  r ' ; t l i l t . ; t i ' c l i t t g  t h e  c o s t

o f  h i rc t  $ l - - r ; i r t f ;  ; { ' i :  . l .a r r ; lC ia r ;  : i - : - i  ! - ' : ' : : { -s ,  i i r l i j  fo r

eStimaf- inrJ i* i ie 1,4' l ; ,* t  j .  t  g t  i ,  ; f .  v. , . r 'd; . t j .  AC(:f  Ue f  f  Om

l ei j : r r-- ing high si  ; : :  i :*  : ,  aret i  3 i  " .  : -re ' ' i - r f t i  , i r  ports,  and

i i .  to  ana lyze  the  r ra tu re ,  ca l - : . s l j5  c - - i ! - ld  sever i ty  o f  the

b r r r d  s t ; i k e  1 : r ' b 1 e m  : . r i  i i 4 : 1 ^ € i  ; 1 ' l  a n t l  a t  e a c h  o f  1 l l

Canar l :an  a i r i : ,o : ts  l ' .o? /  { : r ' : i . { . - r : ' - i " i : ' : i r :Q h igh  ra tes  o f

b i - : : d  s t r i k e s .

The  resu l t s  o f  t he  s tudy  a re  , : o : i t a i r r c t i  i n  seven teen
dOcUments:  a  main repor t  (F.er f  .  2)  "  t ,L te repor ts  on each
the  fou r teen  a i rpo r t s  eva lua ted  { } * : f  "  3 - ' ! r i }  '  a  repo r t
ana t r yz ing  t . he  s ta t i s t i cs  a i r<1  r i sk  o i  h , r rd  s t r i kes  (Re f  .

and e compendiu$ of  v is i t  r€pc; r i . ;  t - r f  f : ; i :Sc id l  in terest
(Re f  .  17 ) :  These  pub l i ca t i ons  t *a i ; t :  uP  t -he  l i s : t  o f
re ferer ices inc luded at  the e 'nc l  o f  t i : is  repor t '

o f

1 )  '



2. STUDY APPFOACH

The for lowing out) . ines t -he s teps taken and the sourees
from which in format ion bras obta ineel  for  carry ing out  th is
s tudy .

A rev i -ew was made of  the re levant  data f i les r r :  i - f re
Ai - rpor t  Fac i l i t ies Branch of  Transpor t  Canada.

Aviat ion l ja fety  Burea.u computer  pr in t -outs  on b i rd
st r ikes,  obta ined f rom repor+-s suppl ied by p i lo ts ,
operators and E; ta f f  a t  var ie ius a i rpor ts ,  r r rere
revj"evmcr a:rd anal"yzecl.

The Avi-aticn Siafety Bureau inforrned Air Canada, Cp
Airo Eastern Prcv inc ia l  A in*ays,  l fordai r ,
Quebecai r ,  Transai r ,  pac i f ic  t teetern Aj" r l j .nes and
9lardair about the impending study and requested
thel r  eo-operat ion.

These a i r : l i .nes lv 'ere contac+,ed and v is i ted for
est imates of  the damages and costs  of  b i rd  s t r ikes.

Simi lar  in format i .on was obta i -ned in  d iscuss ions
wi.th the Canadi,an Brrsiness Aircraft Owners
Associat ion and some br , :s iness a i rcraf t  operators.

Four aviation insurance underwriters Lloyds
(U .K . ) ,  Un i ted  S ta tes  Av ia t i on  Underwr i t e rs  Inc . ,

Associated Aviat ion underwr i ters  (u.s . )  and skandia
(Sweden)  were contacted for  cost  data.

In i t ia l  v is i ts  o f  twelve CATA ai . rpor ts  wi th  the
highest str ike rates were arranged by the Airports
ani !  const ruet ion serv l -ces Di rectorate at  o t tawa.
Sj - te  v is i ts  were a lso arranged for  two a i rpor ts
(Comox ancl BaqJot-vi l le) operated by the Department

o f  Na t i ona l  De fence .

h)  The : -n i t ia l  v is i t  to  each of  $-he twelve CATA
airpor t  s i tes consls tec l  o f  four  act ions,  namely:

A br ie f ing on the pur [pse and scope of  the
pro ject  anc l  t i ie  ro l .e  of  th€ var icus
par t ic ipantF; .

Discr-rssj-ons with the Airport Manag€r, the ATC
Tovrer C!^,. ief ,  the .q:l .rf i6rt Ernergency Services i
Ci: iet. 1:he Srrg,rer"lrrtendent- of Airf ield
Maintenance and other .epproprj,ate airport
r ranagement  s taf f  i :n  the h is tory ,  nature,
causes and sever iey o. f  the problem at  the i r

a )

b )

c )

d )

e )

f )

E )

1 )

2'l
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on the est i rBted expendi tures.  These repor ts  were
rev iewed,  amended as necesgaryp and ver i f ied by the
airport managers eoncerned"

A-  comprete l is t  o f  a l l  organizat icns and ind iv iduars
contacted for j-nforrnation related to this project is l isted
in references 1 and 2"  Notes of  s ign i f icant  in terv iews are
inc luded in  reference ' !?-

I
I
L



3. NATURE OF PROBLNI.{-  BTR.D STi iTIIE STATISTTCS

The nature of the bird

us ing  s ta t i s t i cs .  I n  t h i s

st r i ies '  eausal  factors  and

presented "

s t r ike Problem is  descr ibed

=". i i " " ]  the inc idence of
here

e f  f ec , t . s  $ f  r i ; d  s t r i kes  a re

3.1 l-egigelsg-or-lisd Atr-ikes

T h e o v e r a j . l s t r i k e r a t e i n L . a r r a c l a b e t . w e e n l g l 2 a n d l 9 l l
was 3.3 per  10 '000 movement 's  ( two mr:vcpgnls  per  f  l - ight :

take-of  f  and randinq) .  rn  r is i " i "  i ,  : - l i "  
s t i ike rate is

compared to st; ik; iates in vir ious ot.her countries" The

l a r g e d i r t e r e n c e s i n S t r i k e r a t e s b e t w e * n c o u n t r i e s a r e a
result of the various report- inq standards used by each

eountry as $rel l" as t!-1e sp€cif i ;  natf lre of the bird str ike

problem in each cot tn t ry  ( " ' ; "  *1 i : i ! : l ^miqrat ion routes '

prox imi ty  to-water ,  b i id  ty fo=t  '  Another  ieason is  the

def in i t ion ot  a i rcraf t  movetents l  i r :  some cases '  the count

inc ludes a l " r  " i t r i r  av ia t ion;" ; ; ; i t - in  others only  schedured

cornrn.ici"f aviation tdas analyzeitr"

Fi , r t t v 'e  i  t l i  rd  S t r i  ke  f la t  r l s  f  i ; r  t ' r . ' r t '

The var ia t i -on in  s t r ike rates at  Canad j -an  a i " rPor ts  i r ;

natur€ of  the b i rC : ; t r ikeprobabr"v i r:?lr:.::^:y ::::?lil3 :l;l;:,;: IliE ?il"o
; i l l ; 'a t  eacn a i rpor t ;  repor t ing s tandaros are id . t . ! ' r -

L : - , . . r  o l r i l r o  r . e t r : s  - i  Canad ian  a i rpo f t s  a r ' :
un i f o rm .  The  b i rd  s t r i ke  ra tes  a t  canaoLd l r  d ! rPv l  La

n tn * - t r  i  c  f  i  . l l l re .  t  h€ Inovernent  s+ 'at i  s ; t  i .  t :s
ino""  ln  F igure 2.  fn  th is  f iqure"

:Y l . : :a ' iX* i iu" to*- . i  ; ; ; r -av ia t ion e i :c rar  t  mcvemen's  a+

each airp()l:!* -

4 . (

z a )

' )



3. 2 C4qg.al_:'aqg-g"rL,()l.-ieili-_Itr_;iJ:-.5

The vaf i "at ion i i - i  t , :* ; ,e i , : . . r : . : !  ! - : t : - i^f . . lc i  ; :a:e f  rom airpoft  to
a i fpor t  j "n  Canada i . :  3* l i : i : , :  . ,  d  . ; t ,  ' . , i , : . . '  i ' , - r i i : ,  f  ' I "d . r - . i r t io r ra l  and
e n v i r c n m e n t a l  f a : * * o r s  a s  - l - l i  r : s r . { * i  * e i  i ; :  i ' i r i r : r e  3 "

Opera t iona l  c r ia r "d .c t f : t " - . r i ' t : ' : ; - :  i . l r c " i r rde  t ; re  f j . igh t  phase,
airSpeed and a! l i t - i . i r i*  1 :rJ: i  , r . , :  i . ,  : . r1 ' ' i  i  i : { - :  1 :" ; r . rr i taI  area, cOlOur,
e tc .  ,  o f  the  a i rc r , l  i t .  t r r ' i i  j  i ' ?nrne : r t "a j .  charac ter is t i cs
inc lude the  loc . : t - . i l r "  r - : r t  t i , { :  d i r l i c ; r . " i :  { i - ; .ox imi ty  to  feed ing
g r o u n d s ,  m r q r a t o r v  r , ; ; i  i , : , ,  j : r . . - i  i ; , n  ; - . T i . : * .  1 . 1  .  t h e  € n v j , r O n m e n t  o f
thg  a i fpOf t : ,  t , t ' r f , . :  t  i ; , ' : , .  : l r i  i r l  c ; j ' . '  f .n ' , j .  + ' ' , r r ,C ,  c l t  u iay ,  as  r r€11 aS
the  charac t -e r i r i ' i l : , : : ;  r , f  ,  r

O P E R A T i O I . I A L  F A ' ,  ]  I ' , . .

F l r q f r t  P h a s e
i e a t a r  \

i I i I I . J  I IE  N  TAL .  FACTORS

h

> \  ' - l - n  ' l  I  ;

L ( r C a t r o n a l
F a c t o r

Seasona lA l t i t u d e
Factc: r'

,-.9' . '. )
Atrsoeed -.-' f

F a c i o r  /
I
i

^ l
H r e v t  i l l l \  r  I

M e a s , , , ' e s

,,S ,t,Ci, *// Faclor

\ * ' r  
T r n r e  n f  D a y

. . .  ractor1  |  a l r v l

' r , r e v e n i l V e

Mt-.asu res

i  i : ' ; tr l  i"  irrdicates t-hat
t he rnost bir i l
i .anrJ ing. The
j . i :  these phases

a it  i+,ucles.

[ : i i . , r : i ' e  . . j  l a , , ; i , ,  : : ' 1 t , i , 1 t v ' . .  i ' , . ] ,

3 . 2 " 1 e![:,e rat iorral f";irit.sr s;

B i rd  s t r i ke  reccr { t$  o f  A , ts t ra l j .a ,  C" 'a r ra t l ,a ,  the  Un i ted
Kingdom and the (tn i t e(i l it-*.T r.rt rre j *-i .:\. i i i; i.,1'r-:, i niearrs CIf
C O f f e l a t i n g  t - i t *  s f  r " -  [ t  l : " - : i " i - t :  r . i - r  ' ; r i ; 1  

r - r l . ] : , t g  ? , r { . ; " t O f  $ :

LliglL_!!rerg-*j'qjij;:jj- !i'f , ilr (: ir ,.
the  f l i r ;h t .  p i :ases  dr r r j .n , l  v ; l r i . c : l i
str i ,kes, o{t , l i . ; r  a";  € take-.of f  ar ' ; r_i
rna j4f  j " i :  j '  CI i ; ] : :1, :  S"t-r  ;  kes $f i { :11}
b-:cau{:;'r nilr)t n;:.;-6* f l t ' ;:if 
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Altil[tldg--I:t"gl.gg. Ir'.im t r,*-
f  easorlabie :- ' ; '  e}- l '+ 'c{:  r} ' : ' * t -

strikes 's,;r: I ri 1..- l;i ' fr L* t'.:
leagt at .1, .{ i is *  i l i  t -" ; :1+:gl  -
t  he  h iL t i : * .  s  +

2 0 S  f  t : * : t  "

; ' ' : .er :ed i r ;q ,  j t  seems
a hi. 'rh l-\roport ion clf blrd

.:.'i, q.round leveI or at
i  icl :re 5 shoqrs that bY f ar

l , i , r r i  iLr i i ;es occurs below

I

U r,o

I -  l , l i j ' i
,  '  i : t  '

4if.sgggd-.^i:lgg2l; l.-:iq:.:r:r.: $ ;nCicaLes that most bird
s t r i k$ *s  * ; , : j l ; ' 11 -  i i ' - r  a : r , : peeds '  Th i s  i s  i n  keep ing
tr i th  th{ '  f i " i :  ' - .1  ; t t  : !  l ; l rqe propor t ion of  b i rd

s t r i kes  l ; s3 - , i 1  1  f - 1 . , : i i l * ' J i l  
* *< rJ " ' * ' - " i l f f  3 ! ' i d  l and ing  and '

t -heretL;J:e,  - i i  i ; ; . i1  31.<: :* t i i : :  ' " :c lY lp ion1y used dur ing t " f iese

f  i  igh*:  ; . r : rd: : r { : : i  '

F i  1 r ' ' .  i ' i  i ' : . ;  i . : ,

cb*re*t r:j:i*r.'{'.i,i.:i*'r:|.-SL{gg3.i.l. A eonper ison of the
I i rd  -€: f . j : - :  i4 i ,  r " ' . t tc*-  FC: i * - ,  i1 , , :u l ;  r i5r , ] !1S' . i - i lgS Crf  a j " rCraf  t

i s  s i ; i l u , ' l l  , " i ,  : ' i . , . i r , , 1 .  r :  
- l  

.  
' " 1  , ; :  l . :  t ; g i : : " *  shows  tha t  t he

l .  &te : l  , . . ) :  t , . :  : .  . ' t  - :1  1 :  1 f  t  i , f r :  i1- l - : . i f i i : I  t? tAn that  f  Of

f . r i ^ * : hs - " ;  ' ,  , . . : : . , ; : -  i ] . ; : i . i ; ' . b ,  C l f  i . ; I .O ! . lQ ! i e f  a i fC fa f t .  The

t  se , i . ; i l ,  l i '  *  .  -  ,  l : .  r ] ' ! : ' : -  , r  1 , . i "  t - : " ; i " ; {  r : Lea r ,  a l t hough  i t

' '/"
' . . i .  l' : :

: .  1'''./ \

v;i.)
'/:

v/../'',1..;
,l',



does seem reasonable to  expect
s i ze ,  no i se  pa t - te rns ,  use  o f  I
would af  fect -  f ;he s t r ik -e rat* -

i , r q F i

I  1 1 1 t

F ' i g u r e  7  3 i ' d : l t ' i x e i ,  b v  i v ! r r - ' o l  l i i r c r a f t

Envircnrnent-aI f 'a{: tsc' ' . ,

thrat  a i rcraf t  speed,
iqh t - se  co lou r ,  e t c .

i
t F

T

o
t t

o
a

-

F
l <

3 . 2 . 2

Environmental factors r€l; i te l i i : :ect).y to the numbers and
t lpes of  b i rds near  a l rpor ts"

Locational Egclafs Tl: is j  c ors of the rnost
impor tant  factors  and i *  i le f  lned as the prox imi ty
of  the a i rpor t -  t "o  b i rd  n igrat icn routes,  b i rd
nest ing areas,  feeding grounds,  water ,  and so
fo r th .  The re  i s  no  s ta t i s t i ca l  i n fo r rna t i on
ava. i lab le,  however ,  to  ccrre la te the s t r ike rate to
the  l oca t i on  o f  t he  s t r i ke "

Seasongl- -Iag!p: fhe frrxlt ,er;r:y of bird str ikes is
reLated to  the s€&s$r ic t l  l rar ia t ion in  b i rd
populat ior r ,  as shown rn F igure 8"  The seasonal
factor takes into aecclunt the spring and faII
migrat ions,  the fa l l .  ! rar r . :est i r rg  act iv i ty ,  the
spr ing breedrnq per iod$ er ld  the increase in  the
number of  young,  : ! .nexper :*nced b i rds dur ing th is
season"

' i '

: : ,  l ;  r :  i l t )  i  r  1- l t

l r ;

;

F i q u r e



!ilg-r;*g-:-*kl,:l-'1U;*g1,'fhe fegclin'; n'rrr: s Leeping habits

ct  b i rds rn*u iE* i? i  : " ; r ' : ' r *ased h ' i r t l  i lc t " lv j ' ty  a t

cef,Ldlin 1..: , :rr 'r$ ' : f  t : l ie da.y' Th'e eariv rnorning seems

to st f  e i l  e:,: ' ' ( '  f  , i ( ]nq' st" r i '  ik of ' t  i : i rd str ike '  The

d,ist ' i . l . tr . : , t .rt , , .  ir i  h:.r:C Etr: ikes i t !  t- isrt) ' r f  day appears

in  i " i g ' u ru  ; . ,

8o i-_.---

I
I

sn  I

I

I

ts:
, '  , t 0

*  
l  l . l f : :

a( ,  l r . , /  
' t  j , i i rg :  l , f  i l av

g hils.ssr.,sil*ig,;.*s*sl - &as*s T ?: -.p f : :::" :,, : :"
F#*.*H'Affi.iTXTt'-[frI?-I**lar hircs also arrect the
st:r : . l t*r  I : ; i t#.  ' ;1: l - i -$l  t t : r  €: i ' *s l f - t ] 'e '  account for

53 trrr- l r  cunr:-  i ;1 ' ,  : ; t r ikes r t :Ltr t l rLb* in Europe' In the

{ lni- tgr i .  * i t " ' i i . { :1. :r  r : } ' , t l :  n i . lm} ' : 'er ( l f  st f  ikes by bi fds of

pre: j  i *  { . { ' ! : r "1- :* : 's igr i i - f  '1"**r : i t ' ;  . ,  : "  ;T?9i :*di f ferent
i r i i , :*  

- i"r" '*  
1:: :*; ' ;1i :r :s at 'L!f  feren: - :- i :e": :?;i,.l"Xi'ti*'', t"i"'l""r'i"*l "t Y11":YIiLl"1l]::'-lT?'?;;l '#'lifiil,l,u';; *;;;i4' .i:g l-h:, b1?:I-*"1::Asurr in

"; l*-*i : ; i ' i -  
" 

t l f , t '  ur:: : .Ldw1dc ri ist 'r j ' l ' i r : t ion of bird
4

f;, i . 1-r-i i : ' : ,11{i1. .*:s i ; 3 i)tr)t:rr" irr f igure 10 '

, :  
\ , " , . , f ' 1 1  !  I



3 . 3 E f f ects of EirQ;ltr j . l igg

In  wor ldw ide  c i v i l  av j . ; i t , j - cn  "e i r : ce  1960 ,  d t  l eas t  12
ma jor crashes with al lnost ' l f  {} l .  i .r , ,{"-s Lost have been due to
b i ;d  s t r ikes.  On the rn iL* tar ' , ,  $ l$ec so l l !€  65 crashes and
35 deaths lJere repor ted . r .s  resui t ing f rom bi rd Str ikes.  fn
Canada,  s ince 1959,  sev{ : I r  s iqr , i  " t icant  inc idents have been
repor ted aS being drre tc  t r r rd  s t r : ikes,  inc lud ing the death
of  three people in  a srna j  i  5 , l i tne:  ( )ver  t i r i t ish Colunbia in
1 9 7 1  ( s e e  4 .  1 )  .

Most  s t r ikes occur  i )n .  l -hr :  fc , rwaxd- tac ing par ts  of
a i rcraf t .  A b i rd  s t r ik* :  i l r " - - i ' r :  : :esul t  i t r  a  bare ly  not iceable
smear on the a i rcrat t  s t i . r f , . lcu,  q*me to: 'n  n le ta l ,  a  shat terd
windshie ld,  or  considerabl+:  Carnaqe t .o  an engine.  A ser ious
st r ike may star t le  th*  fJ i to t ,  in l i l :a i r  h is  judgrentr  or
d is t ract  h is  at tent ion.  Tt  indy . r Iso aggravate an ex is t ing
a i r c ra f t  ma l func t i on "

The ef fect  o f  a  b l rd  s t - r ike par t ly  depends on the
sect ion of  the a i rcraf  t  s t - ruck.  1 ' l ie  pa l t  o f  the a i rcraf  t
most frequently repo::ted as h,einq s$.ruck is +*he nose and
radome, fo l lowed by the r ,n ' ; : :dshj -* : i .d  and engines-  The
di -s t r i -but ion of  the b i :d  s : - r i l . . r :s  by the par t  o f  the a i rcraf t
s t ruck is  shoetn -n i l igure 1 1"

F i q u r e  i  i ) n r ' i .  c ) f  A i  r c r a f  t  S  t r u c l l
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Loss of  i . i f  e , r :  i . r r : , r 'a f  t
occurs in ab<lut- I  per cent
80  pe r  cen t  a f  t he  s t r i k { : s
shown  in  l iEu le  i l "

c l r  in j r : r i l  t .o  t -he  f  I iqh t -  c re t t
ct '  r {?lrr l  , : ' l .e i .1 h-r i rd s tr ikes" Over
1 'q ,5 r :  L ' "  j  i " ,  ; ; r - ' : r t1  ig ib le  damaqe,  as

I i q u r e i i f ,  ( ," - :y f  1

3.4 sg{$IggJ_gei'.jgg*"19

The sr-atist ie'ai ir- i fov:matacn i.rrel icat-er; t-hat the
probabil . i ty Of a !"rrrt l  s+-rlke 6if far;ac;. i ,an airports is
approximately *ne in every 10 r,Je 0 i lni lxreff ients " The
probabll i ty cf serl.o';s ciarnerqe as a i-e.o;l : l+: of a bird str ike
is one lrr €vcr'1' EC r 0C0 rn{:}vrir i ier:}rg, in ju; ies f rom bird
str ikes i l tay $cr-:ux o:!ce in ev*r1, ? nn;.] l :  on ffovernents, while
the prol" lab' j"I i tV t:r ,r tataJ,i tS' i : l  q:n:* tr:  *:very 5-1 nri l l ion
movements. T:lre ect. l tal fatal i f  y rorle in canada, houever, ls
well helo'* '  ' ,his f r.r; :re, v;hich is ha**d ori worLdwide
inc idents.  In  Canada,  t f l ree pecrp l* l  ha 'Le been k i l lec l  in
c iv i l -  av ia t ion acc icents resui+- i r iE r rom ! : , i rd  s t r ikes s ince
19?1, and ttd,) mil i iary i :r: i l*Ls 'ht€).:--r. ! . ; i . i :* l ' i  in a bird str ike
acc ic ient  i "n  lg7f , "



l r . COST OF BIFD STR.IKES TO I i IRCRA,FT

This sect ion d iscusses the sever i+_y of  the b i rd  s t r ike
problern in  canada,  the rJ .s .  and west€rn lurope,  and the cost
of  s t r j .kes to  operatcrs  at  canadian a i rpor ts .  operat ional
and j .nc identa l  costs  resul t i .ng f rom sLr ikesr  ds wel l  as
damage costs ,  are considered anc prof i les are furn ished of
each of  the eanadian t runk and regional  carr iers  af fected by
s t r i kes .

q.1 The gird_stgike problern fn__g.aggdA and the Unilgd
gtateg

since 1960,  four  ccrnmerc ia l  a i rcraf t  have been dest royed
as a resul t  o f  b i rd  s t r ikes in  the Uni ted States.  On
october  t t0  1960,  a Lockheed Erect ra s t ruck s tarJ . ings and
crashed on take-of f  f rom Boston-Logan rnternat ional  A i rpor t ;
62 people vrere k i I led.  on November 23,  1962,  a v iscount  was
f ly ing over  Mary land (Washington/Ba, l r imore)  when i t  h i t
wh is t l i ng  swans .  The  a i r c ra f t  c rashed .  k i l l i ng  a l l  l j
people on boarc l .  On November 12,  1975,  gu l1s s t ruck an
overseas Nat ior ra l  Dc-  10 on take-of  f  f  rom JFK rnternat i .onal
Ai rpor t  and was dest royed.  For tunate ly ,  there vJas no loss
o f  l i f e  i n  t he  acc iden t .  on  Ju l y  25 ,  1  9?8 ,  a  Nor th  cen t ra r
Ai r l i res Convaj . r  580 ingested a sparrow hawk at  Karamazoo,
t" l ichigan, and crashed. only three p.reople of the 43 on board
were in jured.

rn addi t ion to  these loss of  a i rcraf t  acc idents,  there
have been many other accidents of a less serious nature ro
a i r  ca r r i e r  a i r : c ra f t

Execut ive je ts  are par t5.cu lar ly
s t r i kes ,  as  the  e f fec t  o f  a  s t r i ke
greater  on the i r  smal ler  engines.
operate in to smal l  a i rpor ts  wheren
as mudr at tent ion is  q iven to  b i rd

suscept ib le  to  b i rd
is  propor t ionate ly
A lso ,  execu t i ve  j e t s
genera l ly  speakS.ng,  not
cont . ro l  measures.

The  f i r s t  l oss  o f  l i f e  i n  canada  as  a  resu l t  o f  a  b i rd
st r ike invorved a genera l  av iat ion a i rcraf t :  in  1971 a
cessna  180  h i t  a  ba ld  eag le  a t  G j -bson rs  Land ing ,  8 . c . ,  and
crashed, ki l l ing the three peopre on troard. Two National
Defence Tutor  a i rcraf t  were a lso dest royed in  separate
acc i .dents in  June 1976;  in  one of  these acc i -dents,  t r {o
Nat ional  Defence p i lo ' t .s  lost  the i r  l i .ves when the i . r  a i rcraf t
h i t  a  duck near  Regina"

other  ser ious b i rd  s t r ikes have occurred in  canada in
which an a j . rcraf t  d isaster  \ ra$ narrowry avoided.  Numerous
bird str ikes have oceurred sj.nce the introduction of large
jets, but tr iro recent bird str ikes highJ,ight the situation.
Both s t r ikes occurret l  on take-of f ,  usual ly  the most  cr i t ica l
phase  o f  f  l i qh t  f o r  a  b i r c l  s t r i ke .  Cn  March  l i o  1918 ,  a
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i : rC i , jen t * ,  f  i ve  invc lved t -ne  Lc . ' tbs  r : t '  execut j "ve  je ts .

ii,,,1'#s:_:*{,9-_::t5i}eJ:gai*.g$*in*"wgs"3gE!-E ur ope

l n  Wr : : lC$ i :n  r lu r t lpe ,  there  have a lg ' - r  i reen Severa l  ser iOUS
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been r lest"- ; 'oys"t1 in gurope as a result  of  bird Str ikes.
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Costs to_A- i r l ines
i  -  a d d i t i o n a l  i n s p e c t i o n s

add i t - i ona l  ma in tenance ,  repa i r  and
de lays  and  e f fee t  on  schedu les  and
subs t i t u t i on  o f  equ ipmen t ,  a i r c ra f t
cancel la t ions and Loss r . . l f  revenue
cost  o f  aeeommodat inq passenqers
d i ve rs ions  and  unp roa , t c t i ve  i t y i r rg ,
add i t i ona l  i nsu rance  p remiums
leas ing  o f  o the r  ope ra to rs r  equ ipmen t ,
i n ju r i es  to  pe rsonne l_ .

o v e r h a u l
crewS

a n d  c r e w s ;  f e r r y  c o s t s

i nc lud ing  fue l  dump ing

a i r c ra f t  o r  enq ines

manpower and
pa t ro l s )
e .  q .  runwavs

qg ,s t s - l o -o the !_opera te rg  (p r i va te  a i re ra f t ,  gene ra l  av ia t i on ,
cha r te r  ope ra to rs )

-  same i t ems  as  fo r  F - i r l i nes .

gosts_to Lirpcgls
prevent ion (counter  measures)  and cure act i -ons
techniques, /equipment  (habi ta t  improvements,  scare-  poss ib le  rea r rang femen t  o r  add i t i on  o f  f ac i l i t i es ,
loss of  revenue due to d ivers ions
ma in tenanee .

cos!g_!o Mun icipArilige
p o s s i b l e  r e r o c a t i o n  o f  m u n i c i p a l  f a c i l i t i e s ,  e . 9 .  g a r b a g e  d u m p s-  poss ib le  expropr ia t ion  o f  fa rms and o ther  aqr icu t t r i ra l  iand .

gosts_to Publ : !c
i .nconvenience (delays and

-  I o s s  o f  I i f e  o r  i n j u r y
Ioca t i ng  and  p lann ing  new
h ighe r  fa res .

n u i s a n c e )

a i  rpo r t s

ggsts_to InsulgSg
-  adve rse  j udgmen ts  re  pub l i c

a j " r l i nes ,  a i rpo r t  ope ra to rs
-  cos t  o f  c l a ims  i n  excess  o f

s ta ted  i n  ope ra to r r  s  po l i cy

o f  c l i e n t s ,

amoun ts  fo r  damage

Cgsts- to  Manulgcturerg
-  des ign,  test  and development

mod i f i ca t i on  to  ex i s t i ng  a i r c ra f t  and  eng ines
we igh t  pena l t y  re  pay load  capab i l  i t y  and  economic  e f fec t
aerodynamic penal ty .

gqsgg,-ta Avlatign Adninislratiols
-  ser r . r i ce  re  no t i f i ca t ion  (migra tory  pa t te rns)  and warn ing  o f

b r i r d  s t r i k e  p r o b l e m
-  c o l l e c t i o n ,  a n a l y s i s  a n d  d i s s e m i n a t i o n  o f  d a t a-  t r a i n i n g  a n d  f a m i l i a r r z a t i o n  o f , A . T C  p e r s o n n e l ,  r a d a r

opera to rs ,  e t c .

T a b l e  I  C o s t i n g  o f  B i r d  S t r i k e s
P a r t i e s  C o n c e r n e d  w i t h  t h e  p r o b l e m

l i a b i l i t y

d e d u c t  i b l e
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D e t a i l s  o f  t h e s e  t h r e e  m e t h o d s  a r e  p r e s e n t - e d  i n
r e f e r e n c e  2 .

T h e  c o s t s  o f  b i r d  s t r  i k e s  p e r  a i r  c a r r i e r  m o v e r n e n t
r e s u l t i n g  t r o m  t h e  f o r e g o i n g  a n a r y s e s  a r e  a s  f o l l o w s :

I a
ec
w€
t I
f 1
w l

D(
b t
e !
t t

Dl

b
i

Me,thod 1 consic iers  the orrerat i -on of  a l r  canadian
carr l -ers  in  a l " i .  p€rr rus of  canada,  in  t l :e  most  recent  t ime
p e r i o d  ( 1 9 7 5 - 1 9 7 8 ) .  F i r d  s t r i k e  c o s t  p e r  m o v e m e n t  a s
carculat -ed us ing t -h is  rnethoci  is  therefore the most
rep resen ta t i ve  o f  t he  th ree  ca rcu la t l ons .  The  1976-1979
per iod was chosen as the base per iod for  ca lcurat ing the
to ta l  da rnage  and  re la ted  cos ts  fo r  canad ian  a  i r  ca r i i e r
operat ions in  canada.

The average annLra l  number of  a i rcraf t  movements by
C a n a d i a n  a i r  c a r r i e r s  f o r  t h e  ' t  9 7 G - 1 9 ? g  p e r i o d  w a s  6 9 3 r 3 1 3 .
The average number of  movernents at  canadi .an a i rpor ts  by
a i r c r a f t  o f  g r o s s  w e i E h t  o v e r  i 9 , 0 0 0  r b s . ,  i . e .  c a r r i e r
a i r c r a f t ,  w a s  8 8 2 , 5 6 0  f o r  t h e  b a s e  p e r i o d .  T h e  d i f f e r e n c e
o t  190 r000  movemen ts  was  genera tec l  p r imar i l y  by  u . s .  and
fore igrn carr iers  operat ing in to canida.  To ar i ive at  an
annua l  na t i ona l  b i - rd  s t r i ke  eos t  f o r  a i r  ca r r i e rs  fo r  t he
three-year  base per iod,  i t  is  assumed that ,  on average,  an
equal  eost  per  movement  can a lso be ass lgned to thes6
fore ign carr iers  for  which b i rd  s t r ike costs  are not
avai lab le -  s ince they share the same r isks.  The annuar
na t i ona l  cos t  f o r  a i r  ca r r i e rs  the re fo re  becomes :

Method 1
Met-hod 2
Method 3

q 1 1

F lec t ra  a i rc ra  f t -
D C -  1 0  a i r c r a f  t -
8 " 1 J 7  a i - r c r a f  t
C o n v a i r  5 8 0  a r r c r a f t

S0.55  pe r  a i r  ca r r i e r  movemenr
$ 0 . 5 0  f l  i l  t r  r l

$ 0 . 8 7  r r  i l  f t  t l

8 8 2 , 5 6 0  x  $ 0 . 6 5  =  $ 5 ? 3 , 6 6 t 1  .

Cos t  o f  D l sas t rous  Wor ld  A i r  Ca r r i e r  Acc iden ts
I r l e  t o  B i rd  S t r i kes

A l t i i o u q h  n o  c a t a s t r o p h i c  b r r d - c a u s e d  a c c i d e n t s  h a v e
o c c u r r e d  t o  c a r r i e r  a i . r c r a f t ,  i n  C a n a d a ,  t h e  p o t e n t i a l  d o e s
ex is t - "  There fore ,  the  es t imated  wor lc i  cos t  per  movement  fo r
a  d i s a s t - r o u s  a i r  c a r r i e r  a c c i d e n t  m u s t  b e  a d d e d  t o  t h e
damage and re la ted  cos ts  per  movernent  fo r  a i r  ear r ie r
o p e r a t i o a s  j - n  c a n a d a  i f  a  r e a l i . s t i c  a s s e s s m e n t  o f  t h e  b i r d
s + - r i k e  p r o b l e m ,  i n  d o l l a r  t e r r i l s ,  i s  t o  b e  m a d e .

Four  d lsas t - ro r rs  a i r  car r ie r  acc idents  due to  b i rd
s t r j . kes  have occur red  a t -  o r  near  a j . rpor ts  in  the  wor ld  s ince
1 9 6 0 :

1 9 5 0
1 9 ? 5
r  9 7 I
1 9 7 I

1li

Boston
l'lew York
Char le ro i ,  Be lg ium
Kalarna zoo,  Miehiqan
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i t  prov ides one measure of  the cost -et feet iveness of  these
proErams.

The f ramework ean be used to der i .ve a des i rab le budget
i "ncrease for  a  speci . f ic  s ; r fe ty  proEram. AI I  that  is
requi red is  an est imate c , f  the number of  fa t -a l i t ies that
could be reduced by the proposed program. Once th is  is
known,  the maximum possi -b le  rongevi ty  ga in ean be ca lcu lated
and a rough est imate of  t=he desi - rab le br :dget  increase can be
der ived.  The desi rab le budget  increase wouLd be l imi ted by
the point  where t -he program would no l -onqer  be soc iar ly  as
cost-ef  fect ive as ot -her  prcq i -ams.
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METHODOLOGY FOR ESTII ' IATTNG BETiEFITS OF' BiRD STRIKE
REDIICTION M!'ASI]RFS

5.1 lg l rodgc! ion

The l i terature search revealed that  no methodology
ex i s t s  f o r  es t ima t ing  quan t i t a t i ve l y  t he  bene f i t s  wh ich
accrue f rom ai rcraf t  b i rd  s t r ike rec luct ion measures.  Hence,
a methodorogy has been developed f rom icg ic ,  recogniz ing the
r imi ta t ions of  b j - rd  s t r ike data genera lJ .y  and of  data for
each of  the a i rpor* ,  s i tes s tudj -ed"

I
J

I

I

6 . 2

T h e
Canad ian

i )

i i )

6 . 3

q gne f it s _o f _B ird -qtri kg_Be dg gglor_Lgg a s ure s

benef i ts  o f  reducing the number
s i rpor ts  may be real ized in  r :wo

{ : } f  b i rd  s t r ikes at
w a y s :

No  s ta t i s t i cs  a re  ava i l ab le  to  i r rd i ca t€ ,  i _n  a  p rec i se
quant i f  iabre wdy,  what  reduct ion in  s t - r ike costs  can be
expected by under tak ing cer ta j_n measures t -o  reduce a i rcraf t
b i rd  s t r ikes,  and the dynamics and d ivers i ty  o f  the problem
would appear  to  prec lude any meaningfut  const ruct ion of  such
da ta .

sav ings to  operators t_hrough rec iuc ing damages and
assoc ia ted  cos ts  o f  b i rd  s i r i kes  i

sav ings to  operators througl r  a  reduced r ike l ihood
of  catast rophic  acc idents ant l  c la ims and
set t lements associated therer+ i th .  S ince such
crashes could a lso invorve l " i .abr i - "L i t ies on the par t
of CATA, i t  behooves CATA to ar.tempt to reduce
str ike rates to  a min imum.

Reduction Fagtor

ca l cu la te  wha t
of  a  reduct ion

p€rce ntage.

Hence,  the procedure used here is  to
would resul t  f rom an arb i t rary  se lect ion
fac to r  o f  25%r  33 .3 f r ,  50S  o r  some o the r

6.  q  qosts  i !_No_Measureg UqQegte i (en

Ai- r  carr iers  and execut ive je ts  accol ln t  f  or  a  h igh
percentage of  the moverrents  of  turb ine a i rcraf t  a t  the
ai rpor ts  under  s tudy.  No b i rd s t r j .ke cost  in format ion is
ava i l ab le  f rom opera to rs  to  i nd i ca te  c lea rLy  wha t  cos ts  can
be eonsidered representat lve of  ino i . r i , - lua l  a : . rpor ts .  Hence,
i t  is  necessary to  est imate the co$t  - i r rcr : r red i t  ind iv iduar
a i rpor ts  by obta i -n ing a to ta l  b i rd  s t r l  ke cost  to  operators
a t  a l l  a i rpo r t s  i n  canada  and 'a l l oca t : i ' ng  a  po r t i on  a f  t h i s
tota l  cost  to  ind iv idual  a i rpor ts  of r  t - iL€ t ras is  of  the i r  b i rd
s t r i ke  ra tes .

3 t
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6. 5 qog.!s__gg_EtEQ strike-leduction-l4easuEes

The overal l  cost of a bird str ike reducticn program at a
par t icu lar  a i rpor t  is  the sum of  the costs  of  measures
recommended to reduce the number of str ikes {such as the
costs of addit ional operations and rnaintenance staff and
equipnent) ,  the costs  of  addi t ional  a i rpor t  const ruct ion '
and the costs of outside contract la-bour and eguipment.

The recommended measures Ytere assembled through site
v is i ts  and d iscuss ions wi th '  anonq others,  a i rpor t
personnel ,  reg ional  and headquar ters  s taf f ,  and the Canadian
w i l d l i f e  S e r v i c e  ( R e f , .  3 - 1 7 ) .

The costs of the measures were estimated by CATA airport
s taf f r  r€9 lonal  s taf f ,  contractors and others \ r i th  a
knowlerlge of the costs involved and are summarized i.n
Table 5 "

;
: h

? 2



I i rpor t

Bago t  v i l l e

Calgary I  n t -ernat ional

Comox

Edmonton f  n ternat  iona. ! .

i {a l i f  ax f  n ternat  iona. l

Hay River

Mon t rea l  {Dorva l }

Ct t .awa Internat ional

Reg ina

Thunder  Bay

Toront .o  In ternat ional

Vaneouver Internat i .ona

Wi.ndsor

Winn ipeg
fn te rna t i ona I

T o t a l

C O S I  O f
S i n q l e
AqtJsn-*

( $ )

0

0

0

CI

i i 0 , 0 0 0

0

1 0 , 0 0 0

0

2 9 P 5 0 0

0

q 7 r 0 0 0

1 0

1  2 0 , 0 0 0

32q, ogg

5 6 6 , 5 0 C I

Annua l
Cost, of
C"'ont inuinq
&c t i qnq  -

( $ )

3 , 0 6 2

n

{i

3 3 , 6 0 L l

n

3  1  , 0 0 0

' l  
, 3 5 5

1 r 8 8 8

6 2  , 0 0 0

0

0

0

t 3 2 o  8 ? 5

Cumulat ive
Cost
1 9 3  1 -  1  9 9 5 _

( $ )

0

4 5 , 9 0 0

0

0

5 4 4 , 0 0 0

0

4 7 5 , 0 0 0

2 0 , t 1 7 5

2 9 , 5 0 0

2 1  , 1 ? 0

9 7 7 , 0 0 0

n
V

1 2 0 , 0 0 0

*32q.90q
?  q q a  ( o c ,
9  1  J J  J  '  J  J  J

Tab le  5 Est imater l  Cost  o f  l " leasures
at  Canadian Ai rpo: : t_s

l i

t -n  Feduce Bi rd Str ikes
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A comprel:ei : i .3 j .vf ,  r , iegcr i l : . t i *r ' l  : , - ,  d: i l  r renl .  i l : r :c l  . l t - r ike

i€Fl3rt-- inE proce: i ' . : res in L-anarf ,a arrc bircX cor: trol"

Organi.zdt iOrls sr.  C:: .qA al . . l : i :Cal l t : r ;  aS wel" i"  as the r ' leanS Crf

imprOv inq  the  f r : : :m+: r  }n ,X  in* re . ; ' l : : i t t ]  Lh*  e f  f  ec t i veness  o f  the

Iatter j -s provlde(l  in - :nt :  rnain fplP,rx. t  g; ,ef  .  2l  "  Findings

and reeornrnen'1*t ic;rs;  c ' t i l l€: l  t?: ' ; :n : ' i : r - :>: :€ l :pt l* i ' f  ic to the

fourter:n $""1t€* : ; t : . : i ie j  { , . : ; i  1-,d:  t j " . .  i i , r i* l , : . l l+-: i  u: :aer the fol" lowing

eateEor 1el; :

a) f i leasu.Tei l*at r l : :1- -*h*.- '  l r . i r r+, "9" ' r i "ke prebl 'em;

fr)  t1or.n{ i i l ; t : :*  l : ' . i r i* i : .g r , ; f  hi : ' 'Jg i i ' : ' ""r : lved and
'  

tn : ' : j i r t : ; : ' : ; t  * ; " i , i ' . : ; i  r "  f * : ; t i : " : : *  ' ]F l ;c : - ,1 " : :  q ' ; i  : t ! ( } Ig ' " ' l i th :

c) rn€a:-iu,res tn :f *cirlc:r t h* l. j i-,. ' l ': lt ': rke 1: a"t.e and the ir

: : c rs l l . l t i  n t  h*n* f  r tc  ;

d )  { i : r } : ; ' v . - !$ t i t . {1  } : r ' J  " } . ! : : l l q j } 'a ' - : i i i j u :1+  : - : ' f  i i i r c ra f t  and enEines

t o  h i : , j  i l " : ' : i i ' r . t t g .

'1 "2 l4ggguggusi&*gi*-gi!g--lgpl!:n'

F i:rclirrqE :

C6mpre' ,hei1F1{te brrcl  s '* .r ! .Ke ref lortar{E is an eSSential

element i .n achievinq cant inued rer iuceiCIn of the bird str ike

rate. i t  is therefore Lnetuirbent upaf i  a} l"  contr ibutors to

fu rn lsh  in fs r , .na t i * r .  wh ich  w i t l "  a$sJ . f ; t  in  iden t i f y ing  the

probtr"elns and. r:hp apt)?:{ifn:j-ate r{riftr}di"el, irr€al;ur€$"

Mufi :  rnr] : ,"e : inclus:r-"re ancl pTecj.s€ re[. ' ,* ' r t ing is required to

enable a bcttel :  asse$smen1- CIf  t t :e rratr : : :*  c}f  the problerf l  in

Canada" An j-n-deptfr  asgessm.ent:  CIf  cr, : i : rerr t  report ing

procedures i -s needed t ,c,  i .Sent i ' .y *n'a el im: l"nate the

inadeql: . r i . i , r ' : ;  i - rr  +.hc siY ' : t t l in"

T lm ccs ts  o f  h ' i - rd  s t " r i k€s  f -s  a : . r f ra f t  c I :e ra t -o rs  a re

anoth€!r !ndisL)*:nslr i i l$:  re. :quisi . i* : , ,  , , { '5 +:he? af f  t l rd the only

means a"vax}&hl ie f{ : r  rneas' ,rx" i i1g the *el /er j . t .y of  the Froblem"
Cperat*rs t l i ,e: :efnre have i ln Oh}. i -q: t i .en t- ' i )  rec*rd and supply

sueh c i l s tS  c t i i  " ' )  { : i i n t in i : in { f ,  t ,a3 : ; "



R.ec:omme r:d.1 r i cr ; . i :

: t  iS  f  €Cf , l t l i i i r ' t r r . : { t r j i  ' . , : :  t .
s e c t i o : i  c ,  |  '  , J < >  ;  , r  . , !
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F i n d i n g s :

T h e  r n o s t  C f ' ' , . ! I r , c l t  |  :  r , - 1  s i , d , , , r  E - c .  { . , ! - , . . k t ; . - f , 1 :  i I r , I
C a n a d a  a n d  t h e  e n w i J , i i r . i t r . : r i i  i , { . r ( j . } r { , , ;  ! , ) /  i  i : r , r l €
i n d i c a t e d  h : y  v i s i . t  s  I  t r  t r ; i  , . ' < t n a , j  j , , r : r  , : ,  i ,  ! . i ; { t . r  r  i ,
c o u r s e  o f  t h i s  i ; t . ' t - i < ] . _ ' ,  i = l : 0 , .  i s -  t : - r : . 1  r r . . 1 . : , i

1 .

-1 _

I t  i S  L - g c c i l i ; 1 j s l . . r l i : . i l  i - , ; . . :  ,  t .  , r ,  , , .  "  j  - ,  
I ;  r i C  : : * } : < f f  t i n g

proceSrrre i .  i . ,  i -  r- tr .r t , : i :  .  , , :  ; ,  : . . t  ,_ . ,  l i r . : ,_i  , : i  : , i .1 Li, .rr_1l l{} ir€rx to
ensur"€ that-  .a I  i  st_r: i  i r .ef  . : , . r t  t :  J. : { : r j . - .  i .  f_€i : l  hy aI l  part ies
COnCefY ted  -  

i r l i , . , i - l : u  r . , r . . l t r i - : i . l l . i i ; "  . _ ] l : ; : , ? i . i t .  I l i ; 1naqemen tS ,
a i r  t r a  f  f  i c  s€ i - ' ? r  i  i . . . - -  . .  . "  .  f ' ; . :  , r r . :  ; .  t  i " : €  t ype  o f
a i r c r ; r f t  i r , v ' , 1  , 1 . ' , r r . : r . . 1  ,  . ' . , r .  l r , : r , , J ; t . i : t , t : . t :  t . , i  Cap" rqe "  i n
Ofdef  t -hat  t r ; i  ; . r  j .  c  r t .q t  :  i  r i  3  , " /  I ) i ]  . i i l i  r : :  i , :a te iJ ,  and b i  fd
C C n t f  O l  t f t i l a  : t i i ' f  r r - i  !  ! : : : r *  i  

- , ' I  . , ; j .

T t  1 S  l - f ] l l U i f l r : , l r t : l : t . r  i i  - ,  r  i l  - i  . ,  ; . _ 1  , . , f  I  r l l  r : , i :  i : , *  ] : t g t ] i f e d  t O
s e r l d  h i  l : r l  : . r  l - t : , ) " . .  . . : ; . .  . ,  . : r , . . - - ,  i .  . , ; , ; : -  { 4 , : - 1 . . r * i : . r l l - y  t o
C A T A  h t l < i r 5 . : a : . ' i . i , . i  . :  i { .  -  l  r  ,  !  : . . 1 : - , : , .  q : i i . _ . r i . . l  . i , c : i j  t - r y  C p  A i f  ,W h t C , f  h t S  t  i " . : - -  t  j  l ,  j ; q  , . . : t :  . . . , , . i  j r  ! .  L r : ,  a  , i , a  t * ,  n  L C C a t i O f f  ,
f  l i g l r t  { r i i , i - ; , , ' i : . .  . . ' i  ;  r . r '  f  . l  ,  

,  
. * ,  i _ t i  i ; . j . ; . . . 1 ,  d g t a i l s

r i  i t  ( .1..-- : , i , -  , ;+ .  . . .  '  , .  :  ,  r  . i ,e f  ,t o + * e L

. . . ;  ; r r :  t . r l .yy r l .egCr j .bed in
i ' ' r i ;  c  r i : i t ,  o f  s t f i k e S

a i r c r a f t  i n
'  : ;p* :c ies,  as
d rrr lng t-he

9r;ecies

G u l l s

Water  fowl
{ Drrck s}

"^iader c;:
Sho.re bi  rd,s

Rapt-ors
( Hawk s)

O w i s

. l  r .  J '  . . i

1 ' !  i )  { .  r ' : y t  t .  iv€ 1*lt- ii I :. i."\l \
. : l  i  : "  ; ; r ' - . l  t  ?  . ,  '

b 4 : r - * ' . i 1 ,  i  A t ' j r i  i : . , : : r t  i : l i , i  . . : J ;  1 - r ,  d  ; r ;  { : , } i i n f  i f  y  , J f  n a t u f a ] .
tC ;c<J .  ! i { i l l t : { :d r  l : r :1 ' - , t , : , :  j .  j i " r . j  r  tu i ;< l  SCrUf l . - "e  Cn
a . L i . . ' l r i - : i .  i ' -  { r : . r  r 1 ' l ; * r , 1  , r ; . .  . . t i i i  . i - ; ; ! { l ; . ! 1  ; , ;  i i l r . i l  a S
' . i  ! -  -1 : :  l : : ; i  r -  t :  t :  i  l .  . :  i  , : r  "  ; . ,  l .  . i  I  ; . -  ,  , ; :  i - . . , , .  I  . ,

? ; e : : L l t : l i l i ,  :

' . f  : i l i a ) r - i : . ' j
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i : I f t j : : i . . , , . . : r . . r

[ " i q ; r : . , .  g ,  1
' : i . ' - l  

: : L  i  :

r i  : . .  i : : l : 1 *  i ( U p { l { _ : L { f - l l } t  W h e f e
" , ;  l .  l  .  , ' l ' . !  "  f  r : , . ' i  g r } ! : rce  on  the

i : l  i S i f l W O f n n $ .

' !  i - ' r - . i * . 1 " * ^ ,  p rox im i t y

.  , i  . . r iC rabbi  ts

t -  " -

j : , : , . i t  c  
' ' ; . . , i . ' t - : : ;  * r r "1  ra f - l b i t s ,



)>

Pigeons/
Doves

Corv ids
(Crows/  Ravens)

Starl i-nqs

B lackb i rds

Earthrrnrms

' ; ; e e c i  s r l r l  ( l : i  r  L ' o { . ) ' . ; r . i i l ' l  * i l J  i i e s t  l . I i : }  a n  ; r l : : p o r t

I ; r r r l t i i r rgs  "

C'arr lon r .L.nst)( l t- : l  * 1. ' j { : l t l ( i  5L't- . l i i5 '
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This points  out  t -he need f ' r  cont inuar  appra isar  of  theproblern,  so t l l t .  pr ior i t -y  can ne c t iven 
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Recommendat ion:

recommendecr that bi";-d str lke data be continualryand  r rpda ted  so  as  to  ensu re  tha t  t imery  a t ten t i onto a i rpor t "s  which suddenly  exper ience i  s ign i f i ,canti n  b i rd  s t r i kes .
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