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1. TINTRODUCTION
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Windsor, Thunder Bay, %egina, Hay fiver, COmox and
Bagotviile.

Tn June 1978, after preliminary discussicns between
officials of the Transport Canada Research and Development
Centre (TDC) and the Airpery Facilities Lranch, TLC was
tasked to undertake the study. 1A steering committee
composed of representatives from the Airplrt Facilities
Branch, TDC and CWS provided gene.al 4dirvectioa for the
study. The study was performed Ly the consulting firms of
Aviation Planning Associates and (lickling-Smith Inc., and
was managed by TDC.

The specific objectives of the project were:

1 fying the cost
s and for

i. To develop a metl
of bird shtrikes ar o
estimating the beneilt accrue from
reducing high strike rares 2t these airports, and

ii. to analyze the nature, causes and severity cf the
bird strike problem in general and at each of 14
Canadian airperts now evperiouncing high rates of
bird strikes.

The results of +he study are contained in seventeen
documents: a main report (kef. 2}, tite reports on each of
the fourteen airports evaluated {(ref. 3-106), a report
analyzing the statistics and risk ol bird strikes (Ref. 1),
and a compendium of visit reports of special interest

(Ref. 17). These publications make up the list of
references included at the end of this report.



2. STUDY APPROACH

The following outlines the steps taken and the sources
from which information was obtained for carrying out this
study.

a) A review was made of the relevant data files in tte
Rirport Facilities Branch of Transport Canada.

b) Aviation safety Bureau computer print-outs on bird
strikes, obtained from reports supplied by pilots,
operators and staff at various airports, were
reviewed and analyzed.

c) The Aviaticn Safety Bureau informed Air Canada, CP
Rir, Eastern Prcvincial 2irways, Nordair,
Quebecair, Transair, Pacific Western Airlines and
Wardair about the impending study and requested
their co-operation.

d) These airlines were contacted arnd visited for
estimates of the damages and costs of bird strikes.

e) Similar information was obtained in discussions
with the Canadian Business RAircraft Owners
Assocjiation and some business aircraft operators.

£) Four aviation insurance underwriters - Lloyds
(U.K.}, United States Aviation Underwriters Inc.,
Associated Aviation Underwriters (U.S.) and Skandia
(Sweden) - were contacted for cost data.

g) Initial visits of twelve CATA airports with the
highest strike rates were arranged by the Airports
and Construction Services Directorate at Ottawa.
Site visits were also arranged for two airports
(Comox and Bagotville) operated by the Department
of National Defence.

h) The initial visit to each of the twelve CATA
airport sites consisted of four actions, namely:

1) A briefing on the purpose and scope of the
project and the role of the various
participants.

2) Discussions with the Rirport Manager, the ATC
Tower Chief, the Alirport Tmergency Services
Chief, the Superintendent of Rirfield
Maintenance and other appropriate airport
management staff on the history, nature,
causes and severity of the problem at their
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on the estimated expenditures. These reports were
reviewed, amended as necessary, and verified by the
airport managers concerned.

P. complete list of all organizations and individuals
contacted for information related to this project is listed

in references 1 and 2. Notes of significant interviews are
included in reference 17.
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3, NATURE OF PROBLEM - BIRD STRIKE STRTISTICS

The nature of the bird strike problem is described here
using statistics. In this section, the incidence of
strikes, causal factors and effects of pird strikes are
presented.

3.1 Incidence of Bjird strikes

The overall strike rate in canada between 1972 and 1877
was 3.3 per 10,000 movements (two movements per flight:
take-of £ and landing). In Figure 1, this strike rate 1is
compared to strike rates in various other countries. The
large differences in strike rates between countries are a
result of the various reporting standards used by each
country as well as the specific nature of the bird strike
problem in each country {(e.g., climate, migration routes,
proximity to water, pird types). Another reason is the
definition of aircraft movements; in some cases, the count
includes all civil aviation, while in others only scheduled
commercial aviation was analyzed.

R

>

IATE PER 10,000 MOVEMENTS

1 JNITED STATES

!
|

Ciqure 1 Bird Strike Rates for Various Counirics

The variation in strike rates at Canadian airports 1is
probably a result of the differing nature of the bird strike
problem at eacnh airport; reporting standards are fairly
uniform. The bird strike rates at Canadian airports are
shown in Figure 2. TIn this figqure, the movement statistcics
are based on the total civil aviation aircraf® movements av
each airport.
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The variation in the bird =tvike vave from airport to
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Altitude Factcr From the precedinag. it seems
reasonabie o exywd! %%at a high proportion ol rird
strikes would *ohe s at ground level or at

least a* low oititudes. Tigure 5 sbows that by far
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3.2.2

does seem reasonable to expect that aircraft speed,
size, noise patterns, use of lights, colour, etc.
would affect +«he strike rate.

Lo

JET

30

TURB
PROP

b e e

N

20

N

TESTON

10,000 MOVEMENTS

§§%
ki

NN

N\
§§

13

mn

N

VSN
RATE PER

SRR
4-ENGINED

NN\

I-ENGINED

N
Q(

N
N

J2-EMCEN

\<§
N

R
N

0

Figure 7 Bird Strikes by Tyne of Aircraft

Environmental Factors

Environmental factors relate directly to the numbers and
types of birds near airports.

PERCENT

20

Locational Factors This is one of the most
important factors and defined as the proximity
of the airport to bird migration routes, bird
nesting areas, feeding grounds, water, and so
forth. There is no statistical information
available, however, to correlate the strike rate to

the location of the strike.

<
&
18

Seasonal TFacitor The fraguen
related to the seasonal wvariation in bird
population, as shown in Figure 8. The seasonal
factor takes into account the spring and fall
migrations, the fall harvesting activity, the
spring breeding pericds and the increase in the
number of young, inexperienced birds during this
season.

cy of bird strikes is




Time of Lay Fagior The feeding ana sleeping habits
of birvds ' in iacreased bird activity at
certain b ; +he day. The eariy morning seems
to offer “ne hichest risk of a bird strike. The
distribution of bird strikes by rime of day appears
in Figure
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Characteristics of Birds The presence and
characreristics of particular pirds also affect the
strike rarte, Ouils, forx example, account for

53 per cenr of ttrikes reported in Europe. In the
United ftates. “he number of s+yikes by birds of
prey is gquite significant. In Canada, different
pirde poge problems at ditferent airrports:
sandpipers (O dunlins) in Vanoouver, gulls, Crows,
and rigecrs in Toronrto and tne black-headed gull in
rhe woridwide distribuntion of bird
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3.3 Effects of Bird sStrikes

In worldwide civil aviaticn since 1960, at least 12
major crashes with almest 100 liwves lost have been due to
bird strikes. On the military side, some 65 crashes and
35 deaths were reported as resulting from bird strikes. 1In
canada, since 1969, seven significant incidents have been
reported as being due ta bird strikes, including the death
of three people in a smail plane over British Columbia in
1971 (see u4.1).

Most strikes occur or the forward-facing parts of
aircraft. A bird striks may result in a barely noticeable
smeay on the aircraft curface, some torn metal, a shattered
windshield, or considerable Qamage to an engine. A serious
strike may startle the pilot, impair his judgment, or
distract his attention. It may also aggravate an existing
aircraft malfunction.

The effect of a bird strike partly depends on the
section of the aircraft struck. The part of the aircraft
most frequently reported as being struck is the nose and
radome, followed by the windshieid and engines. The
distribution of the bird surikes by the part of the aircraft
struck is shown in Figure 11.
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Loss of liferaircratt or injury to the flight crew
occurs in about 1 per cent of repuirted bird strikes. Over
80 per cent ¢f the styikes resui* 17 negligible damage, as
shown in Figure 12.
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3.4 Summary Comments

The statistical inforymaticn indicates that the
probability of a bird strike a+ Canadian aliyrports is
approximately one in every 10,000 movements. The
probability cf seriocus damage as a result of a bird strike
is one in every SC,0C0 movewments. Injuvies from bird
strikes may occuy once in every 2 million movements, while
the probability of a fatality is onz2 in every 5-7 million
novements. The actual fatality rate in Canada, however, is
well elow <his figare, which is based on worldwide
incidents. In Canada, three people have peen killed in
civil aviation accidents resul+ting from bird strikes since
1971, and two military pilots were Kiiled in a bird strike
accident in 197F.




b. COST OF BIFD STRIKES TO AIRCRAFT

This section discusses the severity of the bird strike
problem in Canada, the U.S. and Western Furope, and the cost
of strikes to operatcrs at Canadian airports. Operational
and incidental costs resulting from strikes, as well as
damage costs, are considered and profiles are furnished of
each of the Canadian trunk and regiomnal carriers affected by
strikes.

.1 The Bird Strike Problem in Canada and the Unjited
States

Since 1960, four commercial aircraft have been destroyed
as a result of bird strikes in the United States. On
October 4, 1960, a Lockheed Electra struck starlings and
crashed on take-off from Boston-Logan International Airport:
62 people were killed. On November 23, 1962, a Viscount was
flying over Maryland (Washington/Baltimore) when it hit
whistling swans. The aircraft crashed, killing all 17
people on board. On November 12, 1975, gulls struck an
Overseas National DC-10 on take-off from JFK International
Airport and was destroyed. Fortunately, there was no loss
of life in the accident. On July 25, 1978, a North Central
Airlines Convair 580 ingested a sparrow hawk at Kalamazoo,
Michigan, and crashed. Only three people of the 43 on board
were injured.

In addition to these loss of aircraft accidents, there
have been many other accidents of a less serious nature to
air carrier aircraft. '

Executive jets are particularly susceptible to bird
strikes, as the effect of a strike is proportionately
greater on their smaller engines. B2lso, executive jets
operate into small airports where, generally speaking, not
as much attention is given to bird control measures.

The first loss of life in Canada as a result of a bird
strike involved a general aviation aircraft: in 1971 a
Cessna 180 hit a bald eagle at Gibson's Landing, B.C., and
crashed, killing the three people on bocard. Two National
Defence Tutor aircraft were also destroyed in separate
accidents in June 1976; in one of these accidents, two
National Defence pilots lost their lives when their aircraft
hit a duck near Regina.

Other serious bird strikes have occurred in Canada in
which an aircraft disaster was narrowly avoided. Numerous
bird strikes have occurred since the introduction of large
jets, but two recent bird strikes highlight the situation.
Both strikes occurred on take-off, usually the most critical
phase of flight for a bird strike. ©On March 13, 1978, a
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wardair tooirg 747 zustained bird stoires on Humber 1 and
Number 2 eprcines on take-off from Toronto International
rirport. lmmber 1 encine sustained hﬂavy damage. Nobody
was intvres Gt v wnnidert, & T oo ear oy ap o

LUD passender .

On September %, (978, a Uloow i gulls struck a Paci fic
Western Airlines g-707 cn take- :ﬁL from Vancouver. Number 3
engine was damaged and failed. rumber 4 engine sustained
heavy damag=2 and had to be shut Zown. The aircraft dumped
29,000 pounds of fuel and returned to the airport. Both
damaged ergines had to be replaced. Once again, nobody was
injured. O B-707 can accommodate 783 passengers
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Y4 ghoulsd oe coted that

=] gereral aviation (G.A.) aircraft
have been irvsleed in 16 of the 41 serious bird strikes in
Canadae and .5, ftrom %60 to 1

incidents, five invelved the i

&, Of the 16 G.A.
0ss ot executive jets.

4.7 Ane Bird Strike Problem in Western Furope

7n Wescern Farope, there have alsn been several serious
biyd strives to carrier aircraft, inciuding the loss of a
Boeing 737 at Charleroi, Be‘qlnm, on April 4, 1978, waich
was destroyed by fire after it struck wood pigeons.

Three executive jets have also been destroyed in recent
years.

Several Canadian National Defence CF-104 aircraft have
been destroyed in Turope as a vesult of bird strikes.

Isa~aiis of serious aircraf+ incidents caused by bird
strixes in Canada. the United States and Western Europe are
presepted in references 1 and .

4.3 fourges of Cost Cata cn Bird Strikes at canadian
irnorts

33’3

The cost of bird strikes affects several parties, each
of whom %as an interest in the problem, varying according to
their involvement in it, or exposure to it. But, in the
end, it is the travelling public that is aftected most of
all, ¢ince it has ultimately to bear all the costs of damage
due «o strikes or their preven+tion. The parties concerned
and “he kinds of costs that may affect them individually are
ligted an Tabls 1.




Costs_to_R2irlines

- additional inspections

- additional maintenance, repair and overhaul

- delays and effect on schedules and crews

~ substitution of equipment, aircraft and crews; ferry costs
- cancellations and loss of revenue

- cost of accommodating passengers

- diversions and unproductive flying, including fuel dumping
-~ additional insurance premiums

- leasing of other operators' equipment, €.3. aircraft or engines
- injuries to personnel.

Costs_to Cther Operators (private aircraft, general aviation,
charter operators)
- same items as for 2irlines.

Costs_to Airports

- prevention (counter measures) and cure actions - manpower and
techniques/equipment (habitat improvements, scare patrols)

- possible rearrangement or addition of facilities, e.g. runways

- loss of revenue due to diversions

- maintenance.

gosts_to Municipalities
- possible relocation of municipal facilities, €.g. garbage dumps
- possible expropriation of farms and other agricultural land.

Costs_to Public
- inconvenience (delays and nuisance)
- loss of life or injury

- locating and planning new airports
~ higher fares.

costs_to Insurers

- adverse judgments re public liability of clients, i.e.
airlines, airport operators

- cost of claims in excess of deductible amounts for damage
stated in operator's policy

Costs to Manufacturers
- design, test and development
- modification to existing aircraft and engines

- weight penalty re payload capability and economic effect
- aerodynamic penalty.

Costs_to Aviation Rdministrations

- service re notification (migratory patterns) and warning of
bird strike problem

- collection, analysis and dissemination of data

- training and familiarization of .ATC personnel, radar
operators, etc.

Table 1 Costing of Bird Strikes -
Parties Concerned with the Problem

17
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4.5 Cost of

Damage costs and o 2x - DY
bird strikes to Canadian <as fer Ll

$312,500 for a singie
On September 9, ~ 57
Boeing 767 on tﬂ&
Honolulu. Numner
Number 4 sustaineg
aircratt dumpen 29,000
the airport., The Tw
thereby usias o ;
ipmediatel
f£or mecha
availenis ;
airline. T o

Western
‘ﬁed for

The
:aturned o
uired changing,
'lneg. Almost
SRR S PN RO had vo ke changed
Stio Biim. SN DOTT DAY BLEIes were

crte Ll : Dot tyen apother

. Fo R e LB YR YO DE
attributable +to the v aibrurart was out of

Service ILox SeUer Ayl

The overall oos
strike were enr

v Twd oas s result of this

0

0]
+ ot

O Q

e, P

S $159,865
5 34,819
Iepairs 790

5,612
S 26,046
1,800

Og
o]

1m0
O
-

Cos g =
assenger connundtLrn
Carriaqge uf maRssengers
Substl*uyﬁﬁn St athey D
PW2 labour cost ; 118
Leased engine co3ts __ 72,525
Total $312,575.

Iin some masess, Yo
damage, but rhe
atter the st
aircraf+: an
brakes and even
landing gearc,

)

littie or no
he flight crew
age to the
burn out

!y damaging the

(L Ry

For the p,,f Qodavgmy Yts e Dosember 3372, the eight
airlines repo ; ; ; ¢ e o bhird strikes,
as indican«d shouwid be noted

that nor ail ai-

$ > vhres year
periocd, so fne 1A e P'MJ' higher.




Fastern -
Nordair
Pacif iz

Transa. s

Wartio ir

b o -

(CBAR} in
conta L

the Y
accides
since 7V
aveE L b
costE il
1977,

of ¥k

resul TiTy

V)18 SR

Queheocx iy

o, T LA
R R

O FT e s

S

Il

3 fF+ Asgocia’
speratrs we

.

{r YRS

rcerned abeRn

Lo
4t the worli?d




Labour ¢&
Date Operator Strike LCetails Materjal Other Total
(%) (%) (3)
July 7/79  Simpsons- HS12%5 on ¢limb 109,500 2,800 112,30
Sears at Toronto
July 26/79 Colibri Citation 1 32,000 2,000 34,000
Aviation on take-off
at Dorval
hAug. 17779 Rrocker-~ lLearjet 3% 23,000 1,200
Wheaton on take-off
Aviatiorn at Toranto
Total
Table 4 Bird Strike Costs Tncurred by Canadian

Executive Jet Operators (Selected Incidents)
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Details of these three methods are presented in
reference 2.

The costs of bird strikes per air carrier movement
resulting trom the foregoing analyses are as follows:

Method 1 $0.65 per air carrier movement
Method 2 $0.50 ¢ " " "
Method 3 $0.87 w " " "

Metnod 1 considers the operation of all Canadian
carriers in ali parts of Canada, in the most recent time
period (1976-1978). Fird strike cost per movement as
calculated using this method is therefore the most
representative of the three calculations. The 1976-1978
period was chosen as the base period for calculating the
total damage and related costs for Canadian air carrier
operations in Canada.

The average annual number of aircraft movements by
Canadian air carriers for the 1976-1978 period was 693,313.
The average number of movements at Canadian airports by
aircraft of gross weight over 39,000 lbs., i.e. carrier
aircraft, was 882,560 for the base period. The difference
ot 190,000 movements was generated primarily by U.S. and
tforeign carriers operating into Canada. To arrive at an
annual national bird strike cost for air carriers for the
three-year base period, it is assumed that, on average, an
equal cost per movement can also be assigned to these
foreign carriers for which bird strike costs are not
available - since they share the same risks. The annual
national cost for air carriers therefore becomes:

AB2,560 x $0.65 = $573,664L.

5.1.2 Cost of Disastrous World 2ir Carrier Accidents
Tue to Bird Strikes

Elthough no catastrophic bird-caused accidents have
occurred to carrier aircraft in Canada, the potential does
exist. Therefore, the estimated world cost per movement for
a disastrous air carrier accident must be added tc the
damage and related costs per movement for air carrier
operations in Canada if a realistic assessment of the bird
strike problem, in dollar terms, is to be made.

Four disastrous air carrier accidents due to bird

strikes have occurred at or near airports in the world since
1960:

Llectra aircraft 1960 Boston
LC-10 aircratt 1975 New York
B-737 aircraft 1978 Charleroci, Belgium

Convair 580 aircraft 1978 Kalamazoo, Michigan
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f) Total cost cf accidents Flectra $ 31.7
million 737 $ 42.0 million DC-10 $100.2
million ZTonvair $ _1%5.5 million

Grand Total $190.4 million.
g) Estimatred number of air carrier turbine aircraft
movements, worldwide, excluding U.S.S.R.

Period 19591978 - 250 million.

h) Istimated world cost of disastrcus air carrier
accidents, per movement, 1959-1978

Tortal Cost —— = $190,.48 willion

No. of Movements 250 million = $0.76
5.1.3 Total Cost to RAir Carvrriers of Bird Strikes in

\dC‘ ?‘ i(..uj
This estimat is the sum of:

a) The cost per movement for damage and related
costs: $0.65

b) The estimated world cost per movement for
disastrous accidents: $0.76

octal bird strike cost per air carrier
movement $1.41

Toral bird strike cost estimate for damage,
related costs and disastrous acclidents to
air carriers:

892,550 wovements x $1.41 = $1,244,500 annually.

5.2 Cost ot Bird Strikes at Canadian Airports to
Canudian Executive Jet Operators

The procedure used :to Jdetermine this cost was to add
together a value for total demage and related costs and an
estimate for the cost of disastrous accidents to executive
jet aircratt.

Devails are contained in reference 2 and the results
are:

()!

a) Damage and rxelated costs: $134,000

.

by EZstimated cost of disastrous accidents: 202,100
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OF THE PROGRAM FOR CANADA

ANNUAL COSY

it provides one measure of the cost-effectiveness of these
programs.

The framework can be used to derive a desirable budget
increase for a specific satety program. All that is
required is an estimate «f the number of fatalities that
could be reduced by the proposed program. Once this is
known, the maximum possible longevity gain can be calculated
and a rough estimate of the desirable budget increase can be
derived. The desirable budget increase would be limited by
the point where the program would no longer be socially as
cost-effective as other programs.

10 diliion i T PROGRAM
| i |
! ! 1. Corcnary Ampulance System
i 2. Earty Lung Cancer Detection
150 ‘ !
billion " ' 3. Tubercutosis Control
4 Home Smoke Derectors
@2 5 Mandatory AulC Lac-Shouicer Belts
100 mittion pe—ed {
; | 1 6. Natonwige 55 mgh Speed Limit
} 7 Motnrsycie Riger Satetv  Aeimers
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Q0 million " f S
B )
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Bi = §
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Figure 13 Desirable Budcet Increases for Various Safety Programs
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6. METHODOLOGY FOR ESTIMATTING BRENEFITS OF RBIRD STRIKE
REDVICTION MFASMRES

6.1 Introduction

The literature search revealed that no me thodology
exists for estimating quantitatively the benefits which
accrue from aircraft bird strike reduction measures. Hence,
a methodology has been developed from logic, recognizing the
limitations of bird strike data generally and of data for
each of the airport sites studied.

6.2 Benefits of Bird Strike Reduction Measures

The benefits of reducing the number of bird strikes at
Canadian airports may be realized in two W3ysS:

i) savings to operators through reducing damages and
associated costs of bird strikes:

ii) savings to operators through a reduced 1likelihood
of catastrophic accidents and claims and
settlements associated therewith. Since such
crashes could also involve liabilities on the part
of CATA, it behooves CATZ to attempt to reduce
strike rates to a minimum.

€.3 Reduction Factor

No statistics are available to indicate, in a precise
quantifiable way, what reduction in strike costs can be
expected by undertaking certain measures to reduce aircraft
bird strikes, and the dynamics and diversity of the problem

would appear to preclude any meaningful construction of such
data.

Hence, the procedure used here is to calculate what
would result from an arbitrary selection of a reduction
tactor of 25%, 33.3%, 50% or some other percentage,

6.4 Costs if No Measures Undertaken

Air carriers and executive jets account for a high
percentage of the movements of turbine aircraft at the
airports under study. No bird strike cost information is
available from operators to indicate clearly what costs can
be considered representative of individual airports. Hence,
it is necessary to estimate the cost incurred at individual
airports by obtaining a total bird strike cost to operators
at all airports in Canada and allocating a portion of this

total cost to individual airports on the basis of their bird
strike rates.
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6.5 Costs of Bird Strike Peduction Measures

The overall cost of a bird strike reducticn program at a
particular airport is the sum of the costs of measures
recommended o reduce the number of strikes {such as the
costs of additional operations and maintenance staff and
equipment) , the costs of additional airport construction,
and the costs of outside contract labour and equipment.

The recommended measures were assembled through site
visits and discussions with, among others, airport
personnel, regional and headquarters staff, and the Canadian
Wildlife Service {Ref. 3-17).

The costs of the measures were estimated by CATA airport
staff, regional staff, contractors and others with a
knowledge of the costs involved and are summarized in
Table 5.




Cost of
Single
2irport action
(%)
Bagotville 0
Calgary International 0
Comox 0
Edmonton International G

Halifax International 40,000

Hay River 0
Montreal ({Dorval) 10,000
Cttawa International ¢
Regina 29,500
Thunder Bay 0

Toronto International 47,000

Vancouver International 0

Windsor 120,000
Winnipegqg

International 320,009
Total 566,500

Annual
Cost of

continuing
Actions

(%)

0
33,600
0

31,000

.Y
-
(9]
[,
o

<

1,848
62,000
0

0

—— e b <o e

132,875

Cumulative

Cost

1981-1995_

(3)

0
45,900

0

0
544,000

0
475,000
20,475
29,500
27,720
977,000

0

120,000

~320,000

2,559,595

Table 5 Estimated Tost of Measures ton Peduce Bird Strikes

at Canadian Airports




7. FINDINGS AND KECOMMENDETIONS

7.1 Introduction

2 comprehernsive aescription o ﬁnrrent bird strike
reporting procedures in Canada and bird ontrol
organizations at CARTR airrpQeris as w the means of
improving the former and Incres i -fectiveness of the
latter is providea in uns main 2} . Findings
and recommendaticons other than ic to the
fourteen sites studied Can L nder the following
categories:

T
el

,.J

a) measursemant of *he bhird serike prcblem;
b) o avolved and
A o3 therewlth

¢
1=
[44)
3

; BUTYeSs L0 “ﬁﬁvcn the bivd gtrike vate and their
: :. l'»:' _t ;?}f 1t

az evposure 300 wninevaoiliny of aircraft and engines
to bird striwves.

7.2 Measugremnept of the Problan

Findings:

Comprehensive bird strike reporting 1s an essential
element in achieving continued reduction of the pird strike
rate. Tt is therefore incumbent upon all contributors to
furnish information which will assist in identifying the
problems and the appropriate remedial measures.

Mush more inclusive and prenise reporting is required to
enable a better assessment of the nature of the problem in
canada. &n in-depth assesasment of current reporting

procedures is needed to identily and eliminate the
inadequacies in the sy:tem.

The costs of bird strikes +to aircraft cperators are
another indispensable requisite, a3 they afford the only

means available for measuring the severity of the problem.
Operators thaxefnrﬁ have an obligation to record and supply
such <costs i 2 wtinuing basi s.




Recommendationa:

1. It is vecommendsed thal © o olvd Sty ke reporting
procedure in Carats ool a4 oacd anproved to
ensure that al ! by all parties
concerned - ni 2LYPOCL managements,

the type of

s of damage, in

esvimated, and bird

aircratt inwvolved, oy *ra
order that taval c¢osts
contyYnl measupoes jomedeied,

2. Tt 18 recomnoaded : > vzguired to
send birvd svriv. o aen cally to

CATA headouarvaro jr 2.
which has +n ;

34 by CP Air,
loccation,
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7.3 JIypes and Numte and_Associated

Environmerta; !

Findings:

The most common bird species erclangeying aircraft in
Canada and the environment favoured by *hese species, as
indicated by wvisits to 14 “anadian 2irpores during the
course of this study, are ae Foilowe-s

Species Ly

Gulls PRETIn gy and mity ¢f natural

tood soures : Liney, Iourse on
SGLIPOr U dear®bhatyg s nd L8 SaCh as
AL LSRG ci 11 2]

Water fowl Pondadiog, oeent
{Duck s}

oo iiuohes {especially where
trnlicahy, fncd source on the
S T ST e aTthworms.,

tiom

wacer s, Pl
Shorebirds v f

ey Roogred e i, e R R g

, prosimity

Raptors Mice, small moarais lenr nate s und rabbits,
{Hawks GUOWIME Lgal e fa, T

Owis Mamivétc. {tabee oyes and rabbits,




Pigeons/ weed Sceds, IO0ETIng and nesting in aloport
Doves rmildings.

Corvids Carricn, insects, wWeed seeds.
(Crows/Ravens

Starlings Tnesects and larvas (orane fly) .-
BRlackbirds Nesting.

spnow Buntinas Weed seeds, attraction of expansive area
provided by airport similar to nothern tundra.

. $ epresent the species of bird involved in the
greatest percentage of damaging strikes. Of those strikes
reported by the airlines as causing damage, for those years
where detailed information was colliected for this study
(1976-1978), the bird species involved was identified and
reported in 16 of the 44 strikes. rtulls were involved in 11
of the 16 strikes.

Recommendation:

T+ s recommerded that Cws »r other wildlife experts
make periodic surveys of airports to derermine the number
and species of birds creating a problem and the attractants
to these species.

7.4 Measures foxr Reducing_the Bird strike Rate and
+heir Potential Benefits

Findings:

Once the problem bird species 1s identified and the
severity of the problem assessed, bird control requirements
may be formulated. The usual initial approach is to try and
manage the habitat in such a way as to make it unattractive
to birds by removing or altering as many of the conditions
favourable to them as possible. One or more of the
following courses of action may be appropriate:

F

Attractants Remedial Measures
Agricultural Practices Control agricultural utliization ot
airports carefully, e.g. no cereal

ay crops permissible
1§ upon local conditions.

cCIops, o
depenair

Earthworms Improve drainage; appiy Benomyl
along runwav edges; minimlze farming
operations involving cultivation.

Small Mammals redurce rough areas; eliminate iong
grass cuttirgs and improve hay




operations on airports: mow jgrass
on infield areas reguisrly.

Insects (Grasshoppers, Lppily appropriave chwnmicais for

LS
Crane Flies, etc.) control,
Shelter ard Cover Clean ditches, eliminate rough areas

containing bushes, *all weeds, etc.;
mow arass regularly and screen
tuildings.,

Perching Sites “emove ione trecg, LER S, posts,
poweriines, etc,, whenever possible.

Water Ponding Improve drainags, riil low areas.
Weed Seeds : Convert weed-J1owing areas to

YIass, Or mow to nrevent formation
ot seeds; prevent grass-kill due to
SNOWplow operat inns along runway
edges and rescecd with qrass, if
necessary,

Garba ge Fnsure cleanliness within airport
bourdaries; rejsccare Cr control dumps
outside vhe airpore,

Eecause ot the diversi+v of species and other
considerations (such as the impracticability or cost of
altering certain pPhysical features at arp alrport), it is
unlikely in many cases that habitat manipula+tion alone will
completely eliminate the bird prablem, and additional
measures will Le necessarvy.

These measures may take the form of frightening the
birds away by using variocus dispersal technigues and
equipment, by “rxapping the birds and then releasing them far
from the ailrport, or, as a last resort, bLiy killing the
birds.

There are two Categories of scaring tecimiques:
T Static scaring devices, such as visual devices

{windmills and bird MOCK~ups) , or sound devices
{audio-visual alarms and gas cannons

- a4 mobile unit using flashing or sear
broadcasting of recorded distress i)
type of birds involved, and pyroreshr s
crackers and iive ammunitingy .,

The latter technique has reepn found to ne sore ef fective
at the Canadian airports studied, and is tacilitated by
staffing a patroi Jroup turnished with - verthiiole equipped

30
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or replacement 1is necessary. n
vulnerable part of a je® aiTorart to strikes, and when oneg
or more engines talil, partionlarly on ~ake-cff, the resul™
can be serious arni even catastrannic

-y

Jines are therefore the 0sT

Some jetr engine esigns rave ~constiderably less
resistance to bird strikes tnan in orher designs - €.9. 7!
very large jet wnw‘“es fi+red to wide-bodied aircraft sutIcy
less damage from smaller pirds than ac the smaller 1jet
engines fitted ©0 oxecutive ot airceratt.

Discussions with exjerts indloate tnat the newer jet
enqine designs now coming on the aarket will all be
optimized fur fel etficiency and noise considerations,
which wiil inevitably make the engiines 1ess rigid and more
vulnerable ta bird seryikee than are earller engine modelis.
ran blades will be L ghter ftor weluc saving and thinner
(optimizea cross-sec ional desi ;r, tor aerodynamlicC reasons.
Struts supporting the cowling around the fan will be angled
and shaped to reduce NOIsE 1&\!1& Fan blade snubbers
(which add riqgi idivty; wili beo ~1imira*ted to increase fuel
efficiency.

Sn
"<.

da

(1-

Inless +he strike preventl
improved, 1t sems tikely thif
strikes and the resulting costs ‘rcrease once the newer
jet aircvair - both aly CAarxie evecutive - fitted with
these engines are intrnduced intl SEIV1ICEe, notwithstanding
present airworthiness bird strike x@qu*rements.

ram at airports is
mter of damaging

o

Recommendaticrn:

14 i< recommended that air T¢ nsport administrations be
apprised of trencs it jet enaine « iP"an +o decide whether
any specitic oF general actina o5 U sded to avoid undue

preblems o atrcratt

7.6 Need for Coptjnval Updaring 0L 31 rd_strike Data
: L aring Qi 2

Tandings:

one of *he reazsons for the LnCrease in thec number of
strikes a: certain airperte v 1579 may be the appearance of
new bivd actractants, sush as & rew sr different type of
insecw.

In the first ten nooths SF (979, vicktoria Airport
experiencad 11 seyikes., Ti this rate were to continue,
Victoria woaid become the alrpor” with the sixth highest
bird strike rate in ranada: Say Wiver Alrport, on the other
hand, with nanly & et rikes in the same time frame, would be
dropped from the 1ist 1t irs lowsy rate were to prevail.

.
T ey




This points out the need for continual appraisal of the
problem, so that pPriority can be given to those airports
which are in most neeq cf attention,

Recommendation:

It is recommended +that bird strike data be continually
recorded and updated so as to ensure that timely attention

is given to airports which suddenly experience a significant
increase in bird strikes.

7.7 Postscript

In the course of this study, a serious situation became
apparent: many experts (trom CATA, CWS and the carriers)
familiar with the bird strike problem at airports have
disappeared from the scere (through death, retirement or
transfer) ; and the current attitude is ocne of complacency.
These two elements could combine to create a situation worse
than that during the period of high strike rates which
occurred with the advent of jet aircraft. The costs at that
time were high, and could now bheccme Catazstrophic if the

wildlife situation at Canadian airports is not cantroliled
continuously.
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