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ABSTRACT
/20
_ GUIT nesting colonies established adjacent to airports
/13 Cause serious aviation hazards, and the colony in
Jamaica Bay, N.Y. is a current example. These birds
Can cause damage or the loss of aircraft and occupants
when ingested into ene or more turbine engines,
/1 sually during takeoffs, ang populations have
37 increased in many countries -- exacerbating hazards
Gulis are controlled routinely to benefit other birds,
/5 but Tess often for aviation safety. If significant
108 hazard reduction cannot be accomplished quickly by
other methods, there should be no reluctance to making
/26 habitat unsyitaple for nesting or killing gulis using
270 humane methods. Countries that reduce aduit guil
popuiations Kave accepted the premise that if gulis
10 become hazards then they should be controlled.
153 Yarious strategies are disciussed for alleviating or
eliminating hazards from nesting colonies adjacent top
7 airports. Gull hazards that originate beyond airport
boundaries shoyld be controlled eaven if the guthority
to do so must be based on fitigation. Enhancement of
22 U.5. bird management programs is needed and would
require higher priorities, greater resources, and the
adoption of a stronger safety ethic by the responsible
agencies,
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1.0

Introduction

This paper is prompted by a serious gull hazard problem at John F.
Kennedy Airport (JFK), N.Y., N.Y. caused by a colony of nesting laughing
gulls (See Appendix A for scientific names) located in Jamaica Bay
Wildlife Refuge within 0.4 km {0.25 mi} of the airport. The refuge
consists mostiy of open bays and salt marsh islands and is part of
Gateway National Recreation Area administered by the U.S. National Park
Service (NPS).

The gulls nest on three islands encompassing 477 acres: Joce Marsh, East
High Meadow, and Silver Hill Marsh. The qulls arrive in April and
migrate south in October. The nesting population began with 15 pairs in
1979, increased to 325 pairs in 1981, 2741 pairs in 1985, an estimated
3000 pairs in 1989 (Table 1.0), and about 6000 pairs in 1990 (R.A.
Dolbeer, pers. commun.). This accelerated growth was much greater "than
could have occurred from reproduction in the coleny, suggesting that many
of the gqulls immigrated from expanding colonies in New Jersey" (Dolbeer
et al. 1989:38). New Jersey laughing gull colonies are about 113 km (70
mi} from JFK and were censused in 1989 using a helicopter. About 59,000
birds were counted. This figure represents a minimum estimate of the
total population {R.M. Erwin, pers. commun.)

Collisions between laughing qulls and aircraft have increased
considerably from two strikes in 1979 to 180 strikes in 1988 and 179 in
1989 (Table 1.0). These high numbers of strikes in 12-month periods
probably were only exceeded in the United States by the large numbers of
Laysan and black-footed albatrosses struck or killed by aircraft on
Midway Island {Robbins 1966).

Table 1.0 Birds involved in strikes with aircraft, JFK Airport,
and estimated number of nesting pairs in laughing gull colony on
Jamaica Bay, 1879-89 (Excerptad from Dolbeer et al. 1989, Table 2).

Number of gqulls {% of all qulls) Estimated
Laughing Other AN Other ATl Mesting
Year qulls qulls quils birds birds Pairs a/
1979 2 {2) 111 {98) 113 25 138 15
1980 19 {17) 95 (83) 115 28 143 235
1931 18 (22} 63 {78) 81 40 121 325
1982 14 (17 70 (83) 84 61 145 715
1983 43 (29) 106 (71) 149 55 204 1,805
1984 E0 (30) 139 {(70) 199 80 289 2,802
1985 86 (30) 199 {(70) 285 100 385 2,741
1986 62 (57) 46 (43) 108 25 133 3,000
1987 137 {8&5) 75 {35) 212 32 244 2,875
1988 180 {55%) 149 (45) 329 32 361 2,665
1989 179 109 288 29 317 >3,000

Totals 800 (4]} 1.163 {59} 1,963 517 2.480
a/ Laughing gulls -- Jamaica Bay Wildlife Refuge.
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In addition to the great number of laughing gu}1 strikes at JFK, airport
records indicate that since 1986 three DC-10 akeoffs were aborted
hecause of laughing gull ingestions inte engines. One incident required
an engine change and another involved a damaged engine. Therefore, even
though the Taughing gull weighs Tess than several other species commonly
irvoived in bird strikes, e.g., nerring, great black-backed, and the
ring-biiled gull (See Appendix B for bird weights), this species is
hazardous to atrcraft since even one 10-12 ounce {284-283g) bird can
cause severe engine damage. Furthermore, Yaughing gull strikes involving
three or more birds have been increasing {(Dolbeer et al. 1989). Because
Taughing guils account for the majority of strikes at JFK, it would seen
prudent that all measures should be taken to reduce this hazard.

For suggestions and technical information I thank D.G. Buechier, R.R.
Cowser, W.H. Drury, J.L. Guarino, C.H. Halvorson, C.A. Ramey, and

J.E. Seubert.
Actions to Resolve the Laughing Gull Hazard at JFK Airport

In 1989, at the invitation of the NPS, a panel of four biologists from
other countries assessed the hazard at JFK caused by laughing gulls
nesting on NPS marshes in Jamaica Bay, and made recommendations for
reducing the hazard. Their report states in part, "that the laughing
guil colony in its present location presents an unacceptable hazard to
aircraft operations at JFK." The panel also expressed the opinion that
an effective control program for the 1990 nesting season should include
the oiling of all eggs in the colony {Thomas et al. 1989).

Bird Hazards to Aviation

1.1 Incidents and Accidents

An extensive literature documents that many species of birds, especially
gulls, are serious hazards to aviation in many couniries. Most of the
serious incidents are bird strikes on engines and windscreens, Gulls
account for a high proportion of bird strikes, and they have caused
damage to many aircraft and even the loss of aircraft and occupants
{Seubert 1963, 1977, Hild 1969, Blokpoel 1976, Rochard and Horton 1980,
Frings 1984, Thorpe 1988, Thorpe and Hole 1988, DaFusco 1988, Hovey and

Skinn 1989).

One gull {or bird) at the wrong place at the wrong time can cause an
aviation tragedy or high economic loss, especially if ingested into a
turbine-powered engine. Although an engine manufacturer has stated that
"one bird was not a hazard, and that from a manufacturing viewpoint, he
could take responsibility for one bird and for a one engine out
situation® (Weaver 1989:8), the accident records show quite clearly that
one bird in an engine can result in serious incidents or accidents as
follows. A Convair 580 crashed at takeoff at Kalamazoo, Michigan, when
one American kestrel was ingested into an engine {Thorpe 1984). A 737
overran a runway at a Gosselies, Belgium, while attempting to abort 2
takeoff after one wood pigeon was ingested into an engine {the aircraft
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was & total Joss) (Thorpe 1984). At Rio de Janeiro, a CFM 56 engine of a
737 failed during takeoff after a barn owl was ingested. The aircraft
successfully continued the takeoff on the remaining engine, but the
damage to the failed engine was substantial (B.C. Fenton, pers. commun.).

At the Dublin, Ireland Airport on 7 December 1985, the No. 1 engine
(JT8D-9A) of a 737 failed in an uncontained manner during takeoff after
ingesting ane or possibly twe black-headed gulis. The aircraft
successfully continued the takeoff on the remaining engine in spite of
serious associated problems as described in the official accident report
{McStay 1987:24) as follows:

"The sudden loss and displacement of the No. 1 engine, the Toss of

the nose cowl, the abrupt reduction in the rate of climb, the P
stamming closed of the power lever controlling No. 1 engine, the - -4
audio and visual warnings and the buffeting and behavior of the '

aircraft presented the flight crew with an emergency not rehearsed ov
envisioned."

There are other exampies where several birds were ingasted into an enying
with disasirous results: an aero commander iurbo prop crashed at takeoff
into lake Michigan. Chicago, I1linois, after ingesting gulls {Larus sp.}
into one engine (Seuberi 1978) and a DC-10 was destroyed by fire at JFK
after ingesting great black-backed gulls inte the right engine {Seubert
1976).

in addition, very costly and extremely dangerous incidents have accurrad
when birds are ingested into more than one engine. An example of such an
event occurred at Los Angeles Airport in September 1989 when a 747-300
ingested four domesiic pigeons into the No. 1 engine and five into the
No. 2 engine on takeoff. Viglent compressor stalls gccurred an both
engines, The fic. 1 engine recovered, but the Ho. 2 did not, and was
shut-down. Fuel was dumped and the aircraft landed at 630,000 peunds,
gross weight. The Mo, ! engine suffered extensive fan damage, and the
Ho. 7 engine underwent transverse fracture of one fan blade, extensive
Fan and cowl damage, and Toss of tailcone. These bird ingestions
sccurred during a critical takeoff regime -- at rotation, where the pilot
Was committed to continue the takeaff. If the Ne. 1 engine had not
recevered in this incident, it is doubtful that the takeoff could have
safely continued.

3.2 Bird Masards to lurbuafan Engines

Aithough birds are seidom ingested into turbofan engines, when this doss
cccur it results in gamage in about ane half of the incidents. To obtain
a better understanding about this problem, the Federal Aviation
fdministration (FAA} has been conducting studies 1o assess the extent of
bird hazards to engines. Some of their results are presented in this
Fapar, since they bear directly on my concerns regarding bird hazards to
aviation, especially when Jarge numbers of a hazardous species are
nesting very close to an airport.




The FAA has assessed the patential hazards of dual engine bird ingestiens
to large, high-bypass turbofan encines during the take off/¢limb phase of
flight {Cheney et al. 1981). The executive summary and conclusions
include the foTlowing:

-- Parties concerned about bird hazards to aviation, such as aircraft
and engine certification personnel, airframe and engine
manufacturers, and airpart evaiuators, have difficulty in assessing
cverall bird strike hazards and in identifying safety trends becausn
of a fragmented data base for bird strikes.

The risk of bird strikes will increase with the addition to air
fleets of more wide-body transport aircraft with high-bypass
turbofan engines in the short and medium haul airline markets.

--  An analysis of the best bird engine ingestion data available
indicates that a duai engine failure involving a current wide-body
atrcraft will occur within the service 1ife of the aircraft type,
and it is estimated that several additional dual engine failure
events wili occur within the service tife of newly certified wide-
body aircraft.

== Qverall bird strikes and engine ingestions involving flocks of bircs
can be significantly reduced through airport bird control
procedures, especially at major foreign and domestic ajrports.

The study by Cheney et al. (1981) presented good information for its time
{B.C. Fenton, pers. commun,). However, ancther similar study {(FAM)
presently underway, will provide a much greater base of data for the
years 1989-1991. A final report should be completed in early 1992.

In 1981, an investigation was bequn by the FAA to determine the numbers
weight, and species of birds that are ingested inte large high-bypass
ratio turbine aircraft engines during service operation and to determine
what damage, if any, resulted {Frings 1984). This information was
requested from the three major engine manufactures under contracts with
the FAA. The aircraft involved were the DC8, DC10, B747, B757, B767,
A300, A310, and L1Cl1. The executive summary and conclusions included
the following:

-~ Most bird ingestions, engine damage, and engine failures occurred 7
the bird weight range between 9 ounces (255g) and 24 ounces (680g).
United States birds are heavier than birds in foreign envirenments.

For example, Rochard and Horten (1980) report that during an ll-year

period in the United Kingdom, 62.5 percent of 1541 bird strikes
involved species weighing 10.6 ounces (300g) or less.

-- Gulls are the most commenly ingested bird worldwide, accounting for
35 percent of all ingestions.

--  Four-engine (wing-mounted) aircraft experience about twice the
ingestion rate of wing-mounted two-engine aircraft.
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-- The majority of bird ingestions resulted in either minor or some
damage to engines,

-- Most ingestions occurred during takeoff gr fanding.

--  The probability of an engine failure resulting from the ingestion of
Gne or mere birds s about five percent.,

The FAA also has a 3-year study underway to determine the numbers, sizes,

and type of birds that are ingested into medium and large inlet area
turbofan engines and to determine what damage, if any, results. Bird
ingestion data are being collected for the B737 aircraft equipped with
either JT8D or CFM 56 engines. Preliminary findings were presented in the
executive summary and cohclusions of an interim report that covered the

first year of this 3-year study {Hovey and Skinn 1989). The findings
include the following:

- Ingestion rates appear to be proportional to either the inlet area

or diameter of the engine, since no statistically significant
difference in the ingestion rate of the two engines was detected
after the data were adjusted for inlet area or diameter.

== When more severe damage

is inflicted on an engine, unusual crew
actions are more Tikely.

The majority of bird ingestions {273 of 302) involved a singTe bird

and a single engine on the aircraft and resuylted in tittle or no
engine damage.

A final repart covering

three years of data collection will not be
completed until Tate 159

3.3 Engine OQut Procedures

Transport turbofan aircraft with two, three, and four engines are
designed to be able to takeoff even if gne engine fails at V-1 a/ or
Tater (FAA 1989). If an engine fails during takeoff the pilat can take
action to abort the takeoff up to V-1. If an engine fails at V-1, the
pilot can either abort or takeoff. If there is an engine failure above
V-1, then the pilet is committed to takeoff (Federal Aviation
Administration 1978) and should be successful if all remaining engines
and systems function properly. Unfortunately, accidents have occurred
with one engine out (See Bird Hazards to Aviation). The matter becomes
TOre serious in a worst case scenario {aircraft at maximum weight), if

pawer is lost in more than one engine shortly (a few seconds) after V-1
and the piiot is committed to continue the takeoff.

3/ V-1 - Takeoff decision speed, Formerly denoted as critical engine
failure speed. (Speed that an aircraft can accelerate to and stil] abort
8 takeoff.]
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To obtain some idea about the performance of various aircraft, 1 asked
severgl experts if either 2, 3, or 4-engine aircraft would be abie to
contirue a takeoff shortly after V-1 if thrust was Jost from the
equivalent of 1 1/2 engines. Such a situation wouid result in a loss of
75 percent of the thrust in 2 Z-engine aiveraft, 50 percent less in a 3
engine aircraft, and 37.5 percent loss in a 4-engine aircraft. The
cansensus was that the takeoff probably could not continue.

Also, Cheney et al. ({1981:39) discuss a worst case scenario involving a
duat engine failure during the takeoff or climb regime. The authors
state that "figures do not directiy estimate the probability that an
aircraft will be Tost due te such an occurrence” and that "there are toc
many variables te predict the sequence of events following a dual engine
failure at or above V-1, but that it should be assumed that the aircraft
will overrun the runway or make a ferced landing at best,"

A bird ingestion into a large high bypass rslio turbire engine "is
considered a rare (2.33 x 10.7%) but probable event" {(Frings 1984:ix).
Mevertheless, in my opinion, one would not want te lose even one engire
to a bird(s) on a heavily laden aircraft shortly after ¥-1.

Gull Populations

4.1 Growth
The large growth in the NPS Taughing gqull colony adjacent te JFK is not
unigue. Gull populations in many countries have grown dramatically
during the past 40-50 years. DOrury (1963} and Kadlec and Drury (1968)
document increases in Mew England herring gull populations, and conclude
that these populations had been doubling about every 12 to 15 years,
growing to an estimated 623,700 birds by 1965 (excluding the Great Lakes
and the Gulf of St. Lawrence}. Harris (1970) reports that herring gulls
have increased greatly in Britain, probably doubling in numbers between
1950-1970. Hickling {1969) reports that black-headed gulls increased in
Ergland and Wales in excess of 25 percent during a 20-year period. A
coltony of silver gulls increased from 8 pairs in 1970 to 50,000 pairs in
1586 at Devonport, in norihern Tasmania, according to P.M., Davidson
{pers. commun.). The black-headed gull and the herring gull increased
significantly in Denmark during the past several decades (Asbirk and
Joensen 1974). Herring qulls increased in The Netharlands te such ar
extent that gulls have been controlled since 1934 (Bruyns 1958}, Gihson
{1979) states that a silver gull population breeding on the Five Istands,
New South Wales, Australia, increased spectacularly from about 1000 pairs
priar to 1940 to over 50,000 pairs in 1978. In 1983 (P. Straw, pers.
comnun.) estimates this population at 30,000 pairs,

An enormous increase in the number of gulls {Laruys sp.) in the Ontarig,
Canada, portion of the Great Lakes has occurred since 1976, when the
ring-billed qull {RBG) population increased from 40,787 to 163,593 rests
in 1984. The RBG population in the entire Great Lakes area increased
from 281,000 pairs in 1976 to 648,000 pairs in 1984 -- an average annual
growth rate of 11 percent. Substantial future increases are predicted in
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the numbers of RBGs nesting in the Great lakes and St. Lawrence River
region (Blokpoel 1983, Blokpoel and Tessier 1986). The growth of the REG
population at the Fastern Headland of the Toronto Outer Harbour is
another good example. In 1873, 21 pairs of REGs hested; in 1982 and 1983
there were 75,000 tg 80,000 pairs {Blokpoel 1983:2).

The increase in gull populations has been attributed mainly to iegal
protection, availability of nesting habitat, characteristics of aulls
that are suitable to man’s environment, and an abundance of food -- man‘s
waste, especially garbage, and fish waste in some areas. The use ang
importance of garbage is well documented (Bruyns 1958, Harris 1965, Drury
and Nisbet 1969, Spaans 1971, Kihlman and Larssen 1974, Conover et al.
1979, Burger 1981, Hortan et at. 1883, Pattan 1988},

4.2 Gull Problemns and Control

The destruction by gulls of the €ggs and chicks of many other species
{e.g., Sandwich, common, Arctic, and roseate terns; black guillemot:
Atlantic puffin; razorbill; redshank; storm petrel; common eider:

Many countries have fmplemented control programs and the principal
methods have been the oiling or pricking of €99s; shooting; harassment:
exclusfon; collection of eqqs; destruction of eggs and nests; the use gf
narceties {aipha chiorolose, alpha chlorolose pius seconal); or the use

of paisons (3-chloro—4—methy1 benzeamine hydrochloride [DRC-1339] or
strychnine),

Many countries have accepted the fact that if certain bird species are tn
te retained and if aviation hazards are to be reduced, other species that
are detrimental to man‘s interests must be controlled {Monaghan 1984,
Blokpoel and Tessier 1986, Mullen and Goettel 1986). Thus, for many
people concerned about gull depredations ang hazards to aircraft, mora)

or ethical questions regarding such control activities have leng since
been resplved.

4.4 Gull Contre] to Benefit Gther Bir s

Many world-wide examples of gull control to reduce damage to other birds
nave hean reported:  Europe (Bruyns 1828, Drost 1358); Great Britain
{cited by Thomas 1972, Duncan 1978}; and the United States (Kress 1983,
Milien and Goettel 1986, Folger and Drennan 1888). Some are as follows:
About 38,000 herring qulls were killed with alpha chlorslose (A-C} on the
Isle of May in Scotland during the years 1972-1977 {Ouncan 1878). 1In 3
moorland colony near Lancashire, England, about 50,000 herring and lesser
black-backed gulls were killed with A-C during the period 1978-1982
{Wanless ang Langslow 1983}, In The Netherlands, about 29,000 herring
sutls were killed with strychnine during the period 1954-1955 (Bruyns
1958}, A total of 3000 great black-backed and herring gulls were killed




with GRC-1339 in 1987 and 1988 at Matinicus Isle,. Maine {1.A. Goeltel,
DErS. COmmUA, ).

The destruction of eggs and nests was used successfully during a 5-year
pericd Lo Timit gull production on Monomey Mational Wildlife Refuge.
Massachusetts (Lortie et at. 1384} and on Matinicus Rock, Maine during
the Tlate 70's (Mullen and Goettel 1986). According to T.A. Goettel
{pers. commun.}, herring and great black-backed gull rests located in tie
middte third of South Monomoy Island, Menomoy National Wildlife Refuge,
Massachusetts were sprayed with oil and formalin in 197% with a high
degres of effectiveness. Ring-billed qull eggs have been sprayed with
011 and formalin or o011 during the period 1984-19%90 to control
reproduction on an island in Banks lake, Washington. J.G. Oldenburg and
M.E. Pitzler {pers. communs.} report that the number of RBG nests
declined from 5445 in 1986 {the first year that all nests were spraved),
to 36726 nests in 1990 -- a decrease of 34 percent. An estimated 958,471
herring gull eggs were pricked or oiled during the period 1934-1952 in
gull colonies located on islands along the northeastern U.S. coast mainly
to reduce qull populations {method reported to be 95 percent effective).
but in part to benefit terns (Gross 1952).

4.5 Gull Control to Reduce Hazards to Aviation

Gulls have been controlied frequently for the benefit of other birds,
however, examples are fewer where this has occurred for reasons of air
safety, even when nesting colonies are very near an airport (Dolbeer et
al. 1989, Tessier 1989). Since gulls are viewed by those concerned witth
aviation safety as a serious hazard, there are instances where actions
have been taken to reduce or eliminate dangerous local populatiens. My
first experience with a serious airport gull hazard was in 1961 when I
observed about 750 pairs of herring gulls on breeding territories at
Logan Airport, Boston, Massachusetts (Drury 1963). The U.S. Fish and
Wildlife Service immediately recommended that the gulls should be killed.
The airport populaticn was controilted as the result of two years of
shooting -- 4468 gulls were killed (Seubert 1%963}.

A colony of about 8000 silver gulls, on a small coastal island near the
city of Devonport in neorthern Tasmania, Australia, was eliminated after
two years of baiting {1986-1987) with A-C bread baits. The colony was
about 2.5 km (1.6 mi} from the airport. Mo nesting occurred on the
island in 1988, although some gulls still fed at a Tocal solid waste
site. This is an example where Tocal population elimination was very
successful (P.M. Davidsen, pers. commun.).

Caithness (1968, 1969, 1984) presents a chronolaogy of 19 years of effort
to contrel a nesting colony of southern black-backed gulls located about
0.4 km {0.25 mi) from an airport at Napier, New Zealand. Alpha
chlorolose was used very successfully to kill several thousand gulls, but
repeated poisoning {and some shooting) has been necessary to keep the
coleny free of birds each nesting season. The author believes that the
control efforts have reduced bird strikes at the airport, but does not
have pre-control strike statistics with which to compare. The control
pregram will continue.
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trategies for Contrelling Nesting Colonies of Gulis Near Aivports

The sslectinn of wmethods to control nesting guil colonies shewid be baoe
on the gull specics involved, other birds that might be affectad, the
distance of a colony from an airport, the histery of bird strikes, the
degree of continuing risk aviation authorities are willing to assune,
Faderal and State regulations, the attitudes of conservation interests,
and bird biolagy and behavior. Each probiem situaiion requires an
ecoiogical assessment before controi measures are selected and
implemented. Varicus contrnl strategies are as follows.

§.1 Hezhitat Elimination_or Alteration

Much of the literature about bird hazards to aviation places the utmost
importance on habitat medification as the key to permanent. or leng-tern
solutions. Aldrich et al. {1961:6) state that "steps should be taken 2
make the habitat on and in the vicinity of an airport less attractive to
them {birds)." This early recognition of the imporiance of habitat has
been acknowledged by many subsequent researchers. But the emphasis has
been on the airport per se and not to the environment surrounding an
airport except fer concerns about garbage dumps. In the airpert services
manual published by the International Civil Aviation Qrganization {ICAD)
methods are discussed in Chapter 7, Part 7.10, for reducing gqull
populations in nesting colonies that occur gnly in the immediate wvicinity
of airparts (ICAO 1978). No mention is made, however, about managing or
altering the habitat of nesting colonies on or off an airpert. The valus
of environmental management is emphasized, however, under Part £.1.3
{ICAD 1978:15) where it is stated that "with reference to bird hazards to
aircraft on an airport, killing and scaring birds are therefore
palliatives that should be temporary, but environmental management is the

basic remedy."

Thomas (1987:5) discusses the importance of adopting a program for bird
management beyond an airpert, so that the numbers of birds coming to the
vicinity of an airpert can be reduced, thereby decreasing the amount of
bird control needed on an airport. He states that "it is self evident
that the clese proximity of a breeding colony to an airport is
incompatible with aviation safety; however, sites of this nature can
often be of significant biological importance so the case for control has
to be strong." Burger (1983) reports that the carrying capacity of the
environment can be altered by habitat manipulation that includes the
elimination of roosting areas, food sources, and fresh water. Burger
{1983:123) does not include nesting colenies, yet states that "the most
effective means of reducing bird strikes and maintaining lew rates of
them near airports are to use habitat manipulation to reduce drastically
the carrying capacity of the environment for birds,...."

Wright (1968:104 and 105) reviews various methods of bird centrol by
means of habitat modification and states that the "ultimate answer is to
make airfields and their immediate surroundings unattractive to birds, or
at least those species that constitute the major hazard." He further
ctates that "Environmental control is costly, but it offers the best hope
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Thomas (1972:122) examines habitat modification, including breeding
habitat, as gne means of limiting adult and immature gulls, and is of the
opinion that habitat change to 1imit gull numbe
time—consuming activity that "coulg have profound implications on nop-
gutl species as well." He furthep states that habitat modification
activities might have to be restricted tg areas
high numbers, and "tg places where extreme habitat manipulation could pe
tolerated {e.g., alongside airsirips)."  Solman {1970, 1973a, 1984) also
stresses the importance of habitat modification, especially on airports,
a5 a means of effecting fong-term hazard reduction.

acement of i)
Material in a wetland, a permit would be required from the Army Carps of

Engineers in accordance with Section 404 of the Clean Water Act {Corps of
Engineers, Department of the Army 1986). The Corps issues such permits
in accordance with Section 404(b){1) guidelines promulgated by the
Envircnmental Protection Agency {EPA 1980}, These guidelines have
specific requirements for considering practical alternatives to such
filling activities, and for mitigating unavoidable impacts (replacement
of habitat). The Procedures these agencies will use tg define
mitigations are addressed in g3 recent Memorandum of Agreement (MOA)
between these agencies (EPA 1990, D.g. Buechler, pers. commun,).
Furthermore, if an action by a Federa] agency might potentially adversely
inpact migratory birds, the need tq Prepare an Environment Assessment
(EA} must be considered under the Nationai Environmental Policy Act
{NEPA). If such an EA determines that a signifi

Eermit from the [aw Enforcement Division of the U.S. Fish and Wildtife
Service {USFUS) {D.G. Buechler, pers. commun, },

Under the USFWS Coordination Act, the USFWs
Fisheries Service, and State Fish ang Wildiife
advice ynder both the Cleap Water Act and NEPA. The USFYS

recommendationg regarding habitat wilj be provided in accordance with its

Hitigation Policy which states a preference for replacement of in-kind
fabitat values on Or near a project site for i

important (USFys 1981, Buechler, pers, commun, },

In NEPA, the term mitigation inclydes: "{a) avoiding the impact
aitqgether by not taking a certain action or parts of an action; (b)




ts implementation; {c) rectifying the impact by repairing.
cehabilitating, or restoving the affected envirenment; {d) reducing ar
Timinating the impact cver time by preservation and maintenance

sporatiens during the life of the action; and (e} compensating for the
mpact by replacing or providing substitute resources or environments”
(USFWS 1%81:7657). These steps are aiso essentially described in the
YSEWS mitigation poiicy which the Service follows when fulfilling its
agvisory role to the Corps of Engineers. This sequence of mitigation i:
furiher defined in the recent MOA between the Corps and the EPA which
provides giidance on how to meet the requirements of EPA’s Section
404{5j (1) guidelines {EPA 1990, D.G. Buechler, pers. commun.}.
Mitigation is generally considered to include aveiding or minimizing
adverse impacts on fish and wildlife and their habitat, and compensa®ing
for uravoidable Tosses of those resocurces {(Soileau et al. 1985).

the acguisition of permits to alter habitat involves a complex process.
Neverthelesz, if other options are inappropriate or unavailable, there

should be no reluctance to ebtain permits te alter or remove habitat if
sdgh agtions are peeded to accomplish a permanent solution to a serious

bird hazard, even if the habitat is Tocated at a sanctuary or refuge. An
exampie of how aviation harards might be affected by the modification of
gull nesting habitat very near to an airport is given in Table 5.1.

table 5.1 Eliminate or Alter Nesting Habitat a/

Resu1t/0utcdhe

Degree of Control Achieved 100 percent
Number of Gulls b/ None
Number of Young Produced fione
Degree of Hazard ¢/ Hone

a/ Plow, cultivate, plant, dredge, fill, pack, etc.

b/ In nesting colony.

¢/ If habitat change was made between nesting
seasans, and if gulls returning to nest
would not remain in the airport area.

5.2 Gull Population Control

Although there have been only a few instances where gqull nesting colonies
have been depopulated for reasons of air safety, the methods used have
been very successful and hazards to aviation presented by these colonies
have been eliminated or significantiy reduced. 1If qulls establish
nesting colonies in very close proximity to an airport and pose a seriaus
hazard te aviation, colony depopulation is an option that should receive
serious consideration. However, because of societal concerns for the
environment and wildlife and because of international agreements and
5tate and Federal regulations that safeguard man’s environmental
interests, the killing of a migratery species, even for purposes of
aviation safety, would reguire very strong justification and a broad base
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of support from all interested parties. A proposal to depopulate a gull
colony in the United States would require adherence to mitigation
procedures under the USFWS Mitigation Policy.

In North American there dppears to be Titt]e hesitancy {with few
exceptions}) on the part of resource managers, biologists, State and
Federal agencies, and conservation organizations tog suppart the kiliing
of gulls on local nesting grounds for the benefit of other birds, My
perception is that there is jess enthusiasm for kiiling qulls on nesting
grounds for aviation safety. Control of regional guli populations by use
of narcotics or poisons is purported to be: impractical, too time
censuming, too costly, ineffective because of immigration of birds from
other areas, a potential hazard to nontarget species, subject to
criticism from animal rights organizations, socially unacceptable in mahy
countries, unfeasible, logistically difficult, and probably would require
international cooperation (Thomas 1972; Solman 1973b, 1983; Blokpoel
1976, 1983, 1984; ETokpoel and Tessier 1986). These are real concerns,
huwever, these potential drawbacks should not preclude the use of letha)
measures to eliminate Jocal qull nesting populations that pose hazards to
aviation. Thomas {1972:125) states that "at homogeneous colonies of
quils, direct narcotization or poisoning seem the most efficient methods
even if the work must be done annually, and one does ngt have to resort

te the Taberious time-consuming activities directed against eggs and
chicks."

By point is that Tocal gulT nesting populations have been successfully
eliminated or significantly reduced and the ceoncerns heretofore mentioned
regarding large scale population control programs have not been
obstacies. When qul) nesting colonies cause severe hazards to aviation,
there should not be a reTuctance to kill qulls, if significant hazard
reduction cannpt be accomplished quickly by other methods. Logically,
sull control to benefit aviation safety should have a higher priority (ar
Just as high a priority) than control to benefit other birds, and shouid
not require a greater Tevel of Justification than needed to control gulls
for the benefit of ogther birds. For society to place a higher value on
bird life rather thap human 1ife is sheer hypocrisy. The knowledge and
Means exist today that would permit the control of nesting quli
populations humanely, safely, and efficiently. An example of how
aviation hazards might be affected by the depopulation of qull nesting
colonies very near to airperts is given in Table 5.2.

Before programs te kijl gulls for aviation safety could be initiated,
however, varieus necessary elements must be present as follows: (1} high
motivation to enhance aviation safety; (2} strong justification for a
proposed action supported by biological data and objective ecological
retionale documenting that alternative measures were evaluated; (3} the
availability of approved or registered Tethal or narcotic agents; (4) the
availability of humane methods; (5} professignal public relations
srograms about the noed for a proposed action; (6) adequate resources and
time; (7} effective program management; (8) adherence to all appTlicable
State and Federa) regulations; (9) program menitoring and assessment; angd
10) international cooperation (if needed).




. ResultsOutc
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Hong Very Fow
Kone/Very Few
None/Very [ow

a7 uUse DRC-1339 or aipha chlurolose; some shooting
reguired.  Contral methed would be nesded sach
year that qguils nested.

2/ In rasting colony,

v/ The hazard probably would be high the first
spring of control befure gulls are killed,
Hazard prebably would be low Lo moderate in
successive sprirgs prior to subsequent
depopulations, depending cn the number of naow
qults that would attempi to nest.

5.3 {gntrot of Reproduction

5.3.1 {ollect bgys or destrey Tggs and Nests

Examples have been given in this paper about programs to reduce or
eliminate gul} depredations on cther birds and gull hazards to aviation
either through collection of gull eggs or the destruction of egys and
nesis. For such strategies to be most affective, controel of colonies
{etimination er reduction) should be accomplished when they are
retatively new, when only a few gulls are involved, and before they have
become well estabiished. Mew qull colonies can increase to thousands of
birds in two or three years (Blokpcel and Tessier 1987), especially if
there are other populations nearby that could be a source of inmigrants.
The taughing gull calony in Jamaica Bay, N.Y. is a good example.

If airports with a gull problem similar to that at JFK were not able to
effect more permanent solutions to abate qull hazards {e.g., alter gull
nesting habitat or depopulate a celony}, a strategy of collecting eggs er
egg and nest destruction might be considered. However, Morris and
Siderius {1990:125), state that "Removing eqggs usually proves
unsatisfactory because adults will renest after a brief refractory
period." Thus, egg collections must be made several times during the
nesiing season, and the adults could cause aviation hazards between
nesting attempts.

According to the Royal Society for the Protection of Birds {RSPB), if the
intent is 1o prevent gull nesting, the success of egy and nest removal
{destruction} could depend on the species of qull (RSPB 1982:2). The
RSPE statement is as follows:

"The removal of eggs and nests is successful in discouraging the
breeding of gulls in small, new gull colonies and also in the large
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colonies of black-headed gulls. Herring and lesser black-backed
guils however, do not respond to such methods when in large
colonies. They remain faithful to their nesting territeries and
fight off all other gulls and terns.”

Thus, if other gull species reacted as do black-headed gulls to egg and
nest destruction, nesting would be discouraged and the controel method
might be used at a colony located adjacent to an airport se Jong as gquli
activity between nesting attempts did not cause increased aviation
hazards. However, if other gull species reacted to egg and nest
destruction as does the herring gull in Great Britain, additional
measures such as harassment might be necessary. This was the case in
several Canadian operations where harassment was used in addition to egg
collections to reduce or eliminate ring-billed qull colonies (Blekpoel
and Tessier 1887). Egg and nest destruction or the collection of eggs
plus harassment, would nat be an appropriate strategy at a qull colony
Tocated adjacent to an airport because harassed birds could present
hazards to aviation. An example of how aviation hazards might be
affected by the collection of eggs or the destruction of eggs and nests
at a gull colony very near to an airpart is given in Table 5.3.1.

Table 5.3.1 Control of Reproduction: Collect
Eggs or Destroy Eggs and Nests a/

Results/Outcome
Degree of Control Achieved >95%
Number of Gulls b/ Many thousands
Number of Young Produced Very Few
Degree of Hazard ¢/ High

a/ Control method would be needed each year that
laughing qulls nested; some shooting would be
required,

B/ In nesting colony.

¢/ The hazards {mostly adults} probably would be
high before nesting, between nestings, and after
final egg collection or egg and nest destruction
(if most of the adults remained in the airport
areaj.

5.3.2 071 Eggs

As has been reported earlier, gull reproduction has been controlled by
spraying eggs in nests with a mixture of oil and formalin. The treating
{spraying) of eggs with petroleum products appears to have a direct texic
effect on embryos {Eastin and Hoffman 1978). White, et al. (1979)
reported that when Wo. 2 fuel 0il was applied experimentally to laughing
qull eggs in the field {20u/per egg}, embryonic mortality occurred in 83
percent of the eggs. Morris and Siderius (1990) experimentally treated




REG eggs in the field with two or three applications of a mixture of &5
rercert Tight grade commercial petreleum 0il (dormant oil) and 35 percent
water. The authors report that with two applications of the oil,
irrespective of the stage of embryo development, the hatchability of REG
eggs was reduced to zero. Also of censiderable interest is that
incubation of treated eggs centinued for more than 6 weeks after the
usual time of hatching. Gull reproduction appears to be effeoctively
controiled by oiling eggs, especially if more than one appiication of cil
ts made in the case of the RBG. An example of how aviation hazards might
be affected by the oiling of eggs at a gull coleny very near to an
airpert is given in Table 5.3.2.

Table 5.3.2 Control of Reproduction: 0i1 FEggs a/f

Results/Outcome

Degree of Control Achieved >95%

Number of Gulls b/ Many thousands
Humber of Young Produced Very Few
Degree of Hazard ¢/ High

a/ Control method would be needed each year that
taughing gulls nested: some shooting would be
required.

b/ In nesting colony.

¢/ Hazard {mostly adults) probably would be high
before nesting and after nest abandonment (if most
of the adults remained in the airport area), and
Tow while clutches of oiled eggs are being
incubated.

Before qull eggs could be ociled cperationaily in the United States, a
State or an EPA registration would be needed. If a Federal registration
were needed, considerable time and expense could be required. Field
research can be conducted under an Experimental Use Permit {EUP) if
issued by EPA. Gull control coperations per se must be conducted under a
State-issued Special Local Meeds Registrabion (24-C), or under a Federal
EPA Section 3 Registration that usually includes all of the United
States. A Section 18 Special Exemption may be issued by EPA to resaive
an acute health, safety, or economic problem (EPA 1989).

If the goal is to prevent the production of young to stabilize or reduce
nesting populatians, the technigue of 0iling gqull eggs appears ta be an
effective management strategy (Gross 1952, Lind 1971, Dahl 1984},
However, if the goal is to eliminate guil colanies because they present
unacceptable hazards te aviation, oiling would be a very poor strategy,
because no information from world-wide sources indicates that oiling of
£ggs has ever resulted in gulls campletely abandoning a colony. Thus,

0iling would curtail reproduction, but a significant reductien in the
adult breeding population ts highly unlikely.
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to an airport, many adult qulls would be in close proximity to the
airport during nesting seasons and present hazards to aviation as long as
the population existed.

To rely on interference with gull reproduction at nesting colonies
located very near airports as a means of controlling hazards to aviation
exposes air carrier passengers and crews to unnecessary risks in view of
the availability of more effective means of hazard reduction. Guli
control measures should be used that will eliminate hazards as scon as
possibte.

5.4 Other Contro] Methods

Other methods have been examined for preventing qulls from nesting at a
colony very close to an airport, but for one or more reasaons were not
considered appropriate.

Harass birds using pyrotechnies {shell crackers), broadcast distress
calls, owl models, the flying of raptors, vehicle patrols, foot patrols,
whistles, tethered hawks and owls, dead gulls thrown into the air
{BTokpoel and Tessier 1987), prapane cannons, shellcrackers, scarecrows
(Lortie et.al. 1984), shooting, and human disturbance {Kress 1983},
According to H. Blokpoel {pers. commun.), RBGs can be prevented from
nesting with intensive harassment using a variety of methods. Constant
harassment of herring and black-backed gulls eventually results in the
temporary abandonment of a colony site (Mullen and Goettel 1986} .
Harassment, however, could adversely affect nontarget birds, and probably
would cause increased hazards to aviation. For example, Lortie et al.
{1984} reported that Taughing gulls either ignored harassment or were
seriously disrupted.

Introduce predators such as red foxes and raccoons. Decreases in the
size of herring gull colonies and the abandonment of islands as breeding
Sites occurred after red foxes and raccoons were released on gull nesting
islands (Kadlec 1571). Predaters, however, would adversely affect
nontarget birds, and disturbance of a colony could cause increased
hazards to aviation.

string wires or monofilament lines above greund to exclude gulls from
nesting habitat (Blokpoel and Tessier 1983). Gulls would be exciuded
from the wired or lined areas, however, the suitability of this technigue
would depend on the size af an area, the nesting density, topography of a
site, type of substrate, and the availability of resources to ensure
proper maintenance -- repair structure and remove birds that became
entangled (H. Blokpoel, pers. commun.}. Nontarget birds could be
adversely affected,

Mow or burn veqetation. Nontarget birds could be adversely affected.




£.0 Discussion

I view any situation where thousands of gulls are in a nesting colony
very close to an airport (e.g., < 1.6 km or < 1 mi} as a very serious
hazard -- one that warrants prompt and aggressive corrective measures.
Furthermore, allowing such a colony to continue to exist places airport
managers in the untenable position of being responsible for ensuring that
an ajrport is safe from bird hazards, yet Teaves managers unable to
control the source of such hazards. Persuading those in control of such
sites to eliminate hazards probably would be difficult, especially if
nesting colonies were Tocated on sanctuaries or refuges. Those
responsible for airport safety could be practicing the state-of-art in
bird management on an airport, but with thousands of birds nearby, could
they ensure a high level of safety? Thus, in case of accidents caused by
gulls from nearby colonies not under the control of airports, the courts
would be faced with a dilemma - who would be held responsible?

Scorer {1988), a solicitor who has been involved in bird hazard
Titigation, discusses how airports may aveid Tiabilities due to bird
strikes by the adoption of effective, efficient, and well documented bird
control procedures. His paper does not indicate, however, how an airport
can protect itself from being overwhelmed with birds, when bird
attractants, such as breeding colony sites, roosts, and garbage dumps are
near an airport, and cause high hazards to aviation when the birds
intrude onto or over the airport.

The record clearly shows that when even cne bird of velatively light
weight is ingested into a turbine powered engine during a critical
takeoff regime, severe engine damage, engine failure, and the loss of an
aircraft and occupants can occur. Thus, overall airport bird management
should have the geal of providing safe airport environments vis-a-vis
bird hazards regardless of the source of birds. Therefaore, management of
birds and habitat beyond airport boundaries must receive a much higher
priority -- even if litigation is needed to obtain approval to eliminate
certain highly hazardous bird species or alter their habitats.

Actions have been taken or are underway in the United States to address
certain aspects of the problem. Completed or near-completed FAA studies
to determine the hazards from birds ingested into turbofan engines will
be "useful in re-evaluating engine certification test criteria specified
in 14 CFR 33.77, and, as a result, future jet engines can be designed to
withstand more realistic bird threats" {(Cheney et al. 1981, Frings 1984,
Hovey and Skinn 1989:1). In a very recent development, the FAA issued a
new order in January 1990 (5200.5A Waste Disposal Sites On Or Near
Airports), that provides guidance on the establishment, elimination, or
monitoring of landfills, open dumps, waste disposal sites or similar
facilities on or in the vicinity of airports.

In addition to these FAA activities, the Aerospace Industries Association
(ATA) has a propulsion subcommittee on bird ingestions with the cbjective
of reviewing FAA Federal Air Regulations (FAR) regarding the adequacy of
14 CFR 33.77, Bird Ingestion Standards, and of making recommendations for
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changes, if needed. The Flight Safety Foundation {F5F) has established
an ad hoc power plant working group to: identify airports throughout the
world viewed as the most hazardous to transport aviation with regard to
flocking birds; advise airport and government officials about the
significance of bird hazards at certain airports to create an
appreciation of the magnitude of the concern of industry; and offer, if
requested, technical advice on methods of hazard reduction (A.K. Mears,
pers. commun.),

Although some progress is being made to reduce hazards, integrated bird
hazard management programs are needed that invelve all aspects of the
problem -- what Miller (1985) might identify as a program of "System
Safety." He defines "system safety” as "the application of engineering,
operations, and management tasks specifically organized to achieve
accident prevention over the life cycle of the air vehicle under
consideration.” The FAA made a commitment to air safety in their policy
statement of March 1972 (still current}, that states, in part, that
..."The agency will assume the initiative not only in attempting to
identify unsafe conditions, but alsc in seeking to implement improvements
or corrections before actual incidents occur..." (Cited by Miller
1985:3.2-4-5). There are examples, however, where safety measures were
net adequately enforced, even though the hazards that caused them had
been previously identified (Seubert 1976, Briscoe 1989},

In my opinion, significant enhancement is needed in the United States in
bird hazard reduction programs. This includes: a much higher prierity
and greater resources; less concern about persenal and institutional
philosophies that oppose controlling bird species to benefit aviation
safety -- safety should be the overruling priority; and the adoption of a
stronger safety ethic of proactive hazard reduction by the responsible
agencies -- the need is for the full implementation of safety measures as
soon as bird hazards develop, not after serious incidents or accidents.
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8.1 Appendix A

Common and Scientific Names

Birds

American Kestrel

Arctic Tern

Atlantic Puffin

Avocet

Barn Owl

Black-footed Albatross
Black-headed Gull

Black Guillemot

Common Eider

Common Gull

Common Tern

Great Black-backed Gull
Rock Dove {domestic pigeon)
Herring Guil

Laughing Gull

Laysan Albatross

Lesser Black-backed gqull
Mediterranean Gull
Razorbill

Redshank

Ring-billed Gull

Foseate Tern

Sandwich Tern

Silver Gull

Southern Black-backed Gull
Storm Petrel

Wood Pigean

Marmmals

Red Fox
Raccoon

Falco sparverius
Sterna paradisaea
Fratercula arctica
Recurvirostra avosetta
Tyto alba

Diomedia nigripes
Larus ridibundus
Cepphus grylle
Somateria mollissima
Larys canus

Sterna hirundo

Larus marinus

Columba jivia

Larus argentatus
Larus atricilla
Diomedea immutabilis
Larys fuscus

Larus melangcephalus
Alca torda

Tringa totanus

Larus delawarensis
Sterna dougallii
Sterna sandvicensis
Larus novaehoitandiae
Larus dominicanus
Hydrobates pelaqicus
Columba palumbus

Fuivus vulva

Procyon lotor




Common__ Name

American Kestrel

Barn Owl

Black-headed Gull

Great Black-backed Gull

Herring Gull

Laughing Gull

Ring-billed Gull

Rock Dove {domestic pigeon)

Wood Pigeon

8.2 Appendix B
Bird Weights

Weights
F-12049.29
M-111+9.3g

F-490g{382-580g)
M-442g(299-580g)

Avg. wt of 275g9 {116-390g)

F-1488g(1033-2085g)
M-1829¢(1380-22729)

F-1044¢(717-1385g)
M-12269(755-14959)

325+15.99

F-471+46g
M-566+42g

542+32.2g (494-616)

Avg. wt. of 465g (258-739g)

Source

Dunning 1984
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Brough 1983
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REPORT OF THE CHAIRMAN
Manday, 21 May 1990

or the first time in the history of BSCE, we convene in Helsinki, the capital of
Finland.

#hen | went through my files, | couid see that the first indication of the possibility
10 meet here dates from a meeung 8 years ago between Lars—Olof Turesson and
Helkamo during our meeting in Moscow. out the final decision was only reveateq to
us curing the Rome meeting 6 years ago. This fact will illustrate that you have tc
Alan well in agvance of a BSCE meeting and | shall use this opportuntty to urge
sounes wnich would like to act as host countries to comtact me as sS0on as
passible.

Since our last meeting in Madrid, the Steering Committee has met once. It was in
Copenhagen in November iast vear. We made preparations for this meeting and had
a discussion on some ather items.

Among those items | shall menticn the foillowing:

1. We are faced with the ceplorable fact that Vital Ferry whom we saw for the
last time N Rome and who has participated in the meetings right from the
beginning, will no longer be available. In fact, he retired in the beginning cf
this year. This {act has left us with the problem of the chairmanship of one
of the working groups. the Communications Working Group. At the Steering
Commuttee meeting it was, however, decided to dissolve this waorking group
and transfer the work to other working groups. It is the Bird Movement and
Low~Level Working Group and the Radar Working Group.

2 At the Steering Committee meeting we also discussed at some length the
terms of reference both of BSCE and of the various warking groups. if you
compare the terms of reference of BSCE in the Invitation Letter with the
terms of reference to be found previously, you will notice the addition of a

new subpara. b) reading “establish liaison on further research programme

in order to avoid duplication”. In the same Invitation Letter you will also find




under para. 8, terms of reference of the varicus warking groups as worked
out during the Steering Cormmittee meeting. You will remember from the last
rmeeting that your chairman was asked to work out terms of reference of
Bird Remains ldentification Working Group and change the terms of
reference of the Werking Group Structural Testing of Alrframes. At the
Steering Committee meeting we used the opportunity to refrase the terms
of reterence of all the working groups to make them more consistent. but
| would like at this point to stress that the terms of reference in the Invitation
Letter are only tentative and that we expect in a Plenary meeting later this
week to come to a decision as to the final terms of reference based upon
proposals from the wvarious working groups. Those of you who have
paricipated in the past wiil also have noticed that the Analysis Working
Group has been renamed Statistics Working Group. In this connection. |
would add that | am aware that there will be a discussion within the Birc
Moverment and Low-Level Working Group to the effect that the name of this
working group should be changed to Working Group Military Low-Flying
Bird Strike, and that the Radar Working Group would like to be renamed
Working Group Remote Sensing of Bird. It was further agreed that BSCE
needed PR. Conseguently, our Finnish hosts have arranged a press
conference later today. | have made a press release regarding the work of
our Committee and at the press conference, which is scheduled to take
piace just before lunch, | will face the Finnish press together with John
Thorpe, Luit Buurma, H. Helkamo and S. Kirjonen. If you had turned on the
Finnish channel 3 early this morning, you would also nave seen Mr. Kirjonen
discuss bird strike problems in the Finnish TV.

At the Steering Committee meeting we also agreec on some changes in the
invitation Letter as to our way in structuring and presenting the working
papers. Among other things, you will see, and | wili stress the importance
of it that it is assumed that participants to the meeting have aiready studied
the working papers, at least the working papers availabie at the beginning
of the meeting. This should have as a conseguence that the oral
presentation of a working paper should be reduced to a summary of the
paper and not take more than 15 minutes in order to allow time for
discussion. To some extent, we have seen that the iecturers have taken

good notice of our recommendation that working papers should contain
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references to proceedings of earlier meetings to avoid recapitulation of the
work done in the past.

[ am quite satisfied that we this year have received 28 working papers compared
with the 20 working papers received before the deadline two years ago.

As to the papers received after the extended deadiine, vou will find them at the
entrance cf the meeting place. and if you would like to present more working
papers. you should address my secretary, Kirsten Mortensen, who will bhe
responsible for numbering the papers so that we can avoid the confusion we to a
certain exteni haa at our last meeting.

f snall now turn to the work perfcrmed the Jast two years in the various working
groups, and the tirst will be the Aerodrome Working Group with Heikki Helkamo
as chairman. The main task of the Aerodrome Working Group has been the
updating of the BSCE Green Booklet, "Some Measures Used In Different Countries
For Reduction Of Bird Strike Risk Around Airports”, and publishing the fourth edition
of this Booklet. It was in my hands yesterday. Members of BSCE have been very
active by sending their contribution for the new edition following the recommendation
of our meeting in Madrid in 1988. | am sure that the Green Booklet, as it is now.
will be an effective tool in our wark for reduction of bird strike risk. The importance

¢f this Bookiet shouic-not be under-rated. From time to time, | receive requests to
obtain samples of the Booklet from all parts of the worid, and | think that this
Bocklet has been of great ynportance as to make our existence known all over the
worid, at least in aviation trusiness.

In this connection, | draw your attention to the work being performed by ICAQ in
amending the new edition of the ICAQ Airport Services Manual, Part 3, Bird Control
and Reductian. After the Steering Committee meeting we indicated that we were
wiling to assist in the preparation of the new edition, and | have been informed by
ICAQ that they were very pleased to accept that offer. The best way to do that will
of course be to have consolidated BSCE comments on the draft updated Manual,
Tre draft is, by the way, tc a certain extent based on the information contained in
the third edition of the Green Booklet. This common approach | consider, how-—
ever, is impracticable, but Mr. José Santamaria from ICAQ has . gent copies of the
draft to aft members of the Steering Committee. As'usual, our-German friends have




the an
already answered, and | can promise that ICAQ will also have an answer from the il be
Danish authorities before 1 July, and | shall urge other countries to do likewise and rom tt

inform both the chairman of the Aerodrome Working Group and me.
Tonzerning th
Next comes the work performed by the Statistics Working Group. or as it was have been I
previously named the Analysis Working Group. new bird haz

At our last meeting, this group was left with 5 recommendations:

Military low—level en route strikes should be analysed separately by BSCE
members after working out separate forms. This | am happy 1o announce
has been impiemented.

Details of mifitary accidents and serious incidents should be sent by BSCE
members to Dr. Becker, Germany, for inclusion in a paper describing serious
strikes to military aircraft. This has also been implemented.

As to the third recommendation, the Working Group Chairman has written
to ICAO and requested that the new fieid be added to the IBIS data base
regarding the proposal that means should be provided to handie civil data
to be analysed by reporter's occupation. We know that the United Kingdom

receimmended
orotecied area
Techrical Pub

important Bira

Regarding an
We emphasizes
mainiy significs
participants ac
meeting of the
held in Germar
of exnerts alsc
participants frc
Netheriands A
ana agreed to

and other countries have used this data for some years, and the appropriate
authorities in other countries should be urged to provide it to 1CAD. s Nations
data ce
4. Regarding the fourth recommendation that civi BSCE members should ask
their major airlines for their moverment data at airports in tneir system anc 5 Nation:
that this data should be combined with reports from airpents and be passed ang
ii to the Working Group Chairman so as to indicate those airports wnere 2 355858
| bird strike prablem exists, it is hoped that this recommendaten be progres-
sed at our meeting. 3 iation
natiores
5. Regarding the fifth recommendation that BSCE analysis should be sent by e
BSCE members to the Working Group Chairman for civil anaysis and to Dr. P

Recker for military data to the agreed timetable, 1 can inform you that some
countries have been able to provide their data. | am further aware that the
working group will propose that five-years papers be produced instead of




the annuai analysis. The result of this wilt be that civil data for 1881-1985
will e presented at our meeting this year, and it is suggested that the data

‘rom the years 1$86-1850 be presented at our next meeting.

Concarning the wark of the Working Group Bird Movement and Low--Level, |
nave peen irformed that the chairman has not received any information concerning
new oird hazard mags in the rational AlP%es nor airport vicinity maps as
recommended curing ouwr last maeting. We should take inio account that maos of
orotected argas andg other arcas of ormithclegical impontance can be based on the
Tecnrmcal Publications No. © of *he Internaticnal Councii for Birg Preservation,

mportant Bird Areas in Eurcoe, which was revised last year,

Fegarcing an exchange of actual data concernng meaium and high dird intensities.
we emphasized at our last meeting that the procedures of bird strike warnings are
mainly significant fer military aircraft flying at low level. Consequently, the military
particicants agreed to intensify the contacts on this subject besides the regular
meeting of the whole Working Group. This cbiective was realized at two meetings
neid 0 Germany in Septernper 1988, and in September 1989. The work in session
of experts also from the Radar Working Group took place in February 1989, and
narticipants from the Belgian Airforce, Canadian Airforce, German Airforce, Royal
Netheriands Airforce, Royal Airfforce, and US Airforce surveyed the actual situation
and agreed to the following recommendations:

1. Nations should pursue the aim of calibrated electrenic assessment of radar
data concerning the low level bird hazard.

2. MNaticns should evaluate the capability of currently depioyed radar systems
and the future o projected radar systems to fulfil the aim of electronic
assessmenrt of such radar cata.

3 Mationg shauld irveshcate the posshility of contributing to a dedicated muli -

raticral system and reporting of actial

medium and nigh wtsnsites of prd migration as well as §f

of Lird Striks mpzart warnings




4, And finally, that national air staffs should consider or reconsider how the bird
strike warnings can be obtained without delay and ioss of informaticn.

Next, | will turn to the Radar Working Group, and | am very happy to report that
the chairman has brought with him a booklet on The Application Of Radar For Bird
Strike Reduction. It is a collection of empirical experiences. You will observe that the
work on the booklet has just been finished, if you look at page 75 with the picture
of a NF-5 grounded after collision with racing pigeons 4 May 1990, Helland.

Regarding the other work of the Radar Working Group, | will take my starting peint
in a discussion we had at our Steering Committee meeting and which | have very
briefly mentioned in the beginning of my report.

The Steering Committee expressed some concern regarding the not too clear
separation of tasks among the working groups Bird Movement and |.ow-Levei and
Radar.

During a recent meeting of some of our experts in the beginning of last month
mainly composed by members of the Bird Movement and Low-level Working
Group, the participants agreed upon a proposal which, | understand, will be
discussed in the working groups concerned. The participants were aware that the
meeting, which was convened as a Bird Movement and Low—Level Working Group
meeting, could not be considered as a pure working group meeting of that working
group. A roughly equal amount of time was spent on matters related to the work
of the Statistics Working Group, the Bird Movement Working Group and the Raaar
Working Group. Matters which belong to the working groups Structural Testing anc
Aerodrome also arose.

In a way, the discussion at the recently held meeting was restricted as it was
reduced to the military aspects and only for a limited number of airforces, namely
those that fly above Germany. The representatives, however, agreed that this
meeting should not lead to a separation from BSCE and the bird problems in civi
aviation. As most of you know, BSCE had as starting point the problem regarding
bird strikes which faced the military, but we also know that the civil side has taken

-~re and more interest. We are aware that solutions for civil aviation can often bes*

be tested |

severe in tf

This has hz
Low Level ¢
be change
Chairman ¢
Group be ¢

The reascn
Movement
which are ¢
the orevent
miditary prol
representarn
miitary pro

You do not
Working Gr
but how to |

Thirdly, birc
up during

biologists c:
of case stuc
old Radar v

Fourthly, wit
Working Gr
statistics, Th
meetings us
between" m

10 recognize
Working Gre
maps which
Group, coutl



be tested by the military. One fact is that economical contraints are mostly less
severe in that sector,

This has had as resuit that the Chairman of the Working Group 8ird Movement and
Low Level during the Working Group meeting will propose that the Working Group
be changed to a Working Group Miitary Low Flying Bird Strike, and that the
Chairman of the Radar Working Group will propose that the name of that Working
Group be changed to Working Group Remaote Sensing of Birds.

The reasan for these proncsals are as follows: By using the new name for the Bird
Movemant and Low Level Working Group we achieve a better indication of the iterms
which are discussed anc e work which is done 1 e discussion of 2it aspects of
the preventicn of en rouie bird strikes whizh up 10 now, as all krow. 1 mainly &
military groblem. Dunng B3CE mestings, s Work »g Group i3 open for the civa
representatives and has a dread scope. QOutside BSCE meetings, more specific
miitary problems can be solved inciuding classified aspects if they ocour.

You do not miss much in lgaving out the words "Bird Movements". The aim of the
Warking Group is not to study bird movements in itself, i.e. in a biological sense,
but how to implement the resuits of bird movement studies into warning procedures

Thirdly. bird movements, as a biological issue within BSCE meetings. mostly show
up during Radar Working Group meetings. The simple reason for this is that
biclogists can illustrate the petentials of different remote sensing technics by means
of case studies, and consequently, the words "bird movement” are replaced to the
cid Radar Working group.

Fourthly, with the new name and the new procedure of the work being done, the
Working Group Military Low Fiying Bird Strike can include military bird strike
statistics. There are good reasons to deal with military bird strike reports during the
meetings usually held in Traben-Trarbach between the BSCE meetings. These "in-
between" meetings could serve as a check of prevention measures, and we have
to recognize that the Air Forces Flight Safety Committee Europe can consider the
Working Group also as their specialist group. Finally, the platform for discussion on
maps which was formeriy an important topic within the old Bird Movement Working
Group, could be either the Aerodrome Working Group for airport vicinity maps or




the Working Group Remote Sensing of Bird Movements, because methodology of view of the

‘ how to produce such maps is, even in case of use of networks of visual observers we have fc
essentially a matter of remote sensing. | feel certain that when the Working Group the ECAC
Chairmen present their reports to the Plenary at the end of the meeting, we will be
able to come to an agreement on the above proposais, but | have felt it appropriate Regarding
already at this stage of the meeting to go into these details. tion. Anott
papers to
The fith working group | shall deal with is the Working Group Testing of Aeradromg
Airframes and Engines. This Working Group was left with one recommendaticn reforest fa|
and it was that BSCE members should seek information on the retention of bird
strike capability after extended in service usage of engines and airframes. Tne Finally, reg
Chairman has been in contact with the industry urging them to cooperate with tne shown tov
Working Group. Since the Madrid meeting, there has been a conference on sentatives
aerospace transparant materials and enciosures in Monteroy, Cailfornia, and the
Chairman of the Statistics Working Group has attended that meeting presenting a I will aiso .
paper on windshield strike data. early sprir
Regarding our sbdh working group, the Weorking Group Bird Remains My last w
i Identification, previcusly called the Feather Identification Sub-Group. Unfortunately. indicated |
the chairman, Tim Brom. has fallen ill and will not attend. We welcome Dr. Wattel, have stud
: aglso from Amsterdam, and 1 am also pleased 1o announce tnat Dr. Bentz from censequer
Norway will chair the meetings. A very interesting paper, it is Working Paper 24, has a question
been prepared by Tim Brom with a suggestion to set up & European center fcr bird it not. we
remains identification in order to standardize identification. enougn tir

| shall now turn to the relations between BSCE and other internationai organiza-
tions. Regarding ICAO, we regret that this organization cue to otner commitments
has not found it possible to be representect at this meeting. | nave aiready ment-
foned our cooperation with ICAQ concerning the new editon of the ICAC Airoort
Services Manual. Part 3. Bird Control and Reduction.

BSCE as such was invited to participate in the first Eastern and Southern African
Workshop on reduction of bird hazards to aviation which was heid in Nairobi in
June last year. Luckily, John Tharpe was available for parbcipation. and we have
been informed that the Workshop was well oraanized and was attenced bv sever

member states, the number of which were perhaps surorsingly active in the fiela in




view of their limited resscurces. Regarding ECAC, after some difficulties | think that
we have found a way to present the outcome of our work at the annual meeting of
the ECAC Technical Committee.

Regarding EEC. | have nothing to report as to the EEC Directive on Bird Conserva-
tion. Another aspect has, however, popped up and you will see from the list of
papers to be presented that the Danish delegation will present a paper in the
Aerodrome Working Group. it is Working Paper 13, concerning EEC regulations to
reforest farm land.

Finaily. regarding IATA, we have noticed with great pleasure the interest IATA has
shown towards our work, and | welcome the presence of pilots both as repre-
sentatives from IATA and as members of national delegations.

| will aiso like to inform you that the 21st BSCE meeting will be held in israel in the
early spring of 1992, fate March.

My iast words during this session will be a repetition of what | have already
indicated in the Invitation Letter. We suppose that all participants to the meeting
have studied or wil have the opportunity to study the working papers and
consequently, the lecturers are kindly requested to avoid reading the paper so that
a question and answer period is always avalable after the presentation ot a paper.
If not, we will be., as we have been before, faced with the problem of not having
encugh time. | wish you a successful meeting in the various working groups.




CHAIRMAN'S REPQRT

AERODROME WORKING GRCQUP

1. General

The Working Group was attended by 71 participants representing 17

countries.

2. Agenda of the Working Group meeting

The foliowing agenda was proposed and approvad:

a) Approval of agenda
b) Recommendations from the 15th meeting, Madrid, May 1988
o) Presentation of "The Green Booklet", 4th edition.
d) Presentation of Aerodromes Working Group papers.
e) Cther business.
fj Recommendations.
3. Recommendations from the 19th meeting

The chairman reminded the participants of the 2 recommendations which

were adopted at the Madrid meeting.

4, Presentation of "The Green Booklet", 4th edition

Mr. Olavi Stenman presented the updated edition of the Green Booklet to
the Working Group. He noted that




- some Eurpopean countries had not revised their methods since the
last edition,

- some European countries did not communicate the information asked
for,

- tar the first time, the USSR had provided information to be included
in the booklet. Also from Japan, some information had been
received,

Working papers presented

WP 2 Bird Control At Geneva Airport
{Mr. Jacques Fritz. Switzerand)

WP 4 Influence Of Bird-Shooting On  The Relation: Numbers
Present/Incidents
{Ing. A. Klaver, The Netherlands}

WP 9 Bioacoustic Scaring Of Birds In Airperts
(A.l. Rogachyov, USSR)

WP 10 Analysis Of Bird Collision With Planes And Possibiiity Of Utilization
Of The Bird Strike Prevention Measures
(V.E. Jacoby and AN. Servertzov, USSR}

WP 13 EEC Regulations Regarding Reforesting Of Former Farm Lands
(H. Dahl, Denmark)

WP 15 Starling Abatement At Pirinclik Air Station In Eastern Turkey
(L.5. Buurma and R. MacKenna, The Netheriands)

WP 21 Results Of Ornithofauna Study At Some Soviet Airfields 1972 - 1988
(J.E. Shergalin, USSR)
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WP 27 HWH Airport Lawn Mover Type HS-2 Triplex And Experience
Gathered At Aaiborg Airport, Benmark
(N.E. Petersen, Denmark}

WP 31 Advising On Aerodrome Bird Control. Some Reguirements And
Complications
{N. Horton, UK)

WP 33 Nocturnal Bird Problems On Aerodromes
(T. Brough and N. Horton, UK} E

WP 37 Scaring Away Birds By Laser Beam
{J.D. Soucaze-Soudat, France)

WP 45 Experiments Taking Place: Tests Of The Frightening Away Of Birds
By Means Of Laser Gun
(M. Laty. France}

WP 47 The Impact Of A Lumbricide Treatment On Airfield Grassiand
(Dr. J. Allan, UK)

WF 49 Bird Hazard Management At Manchester Airpont
(C.S Thomas, UK}

WP 50 The Develooment Of An Expert System To Minimize Bird Strikes At
Arrports
(M. Kretsis and C. Thomas, UK}

The two last papers were not presented at the Working Group meeting itself.
but wiil be published in the proceedings of this meeting.

Other business

Na points were brought up.




Recommendations

The Working Group proposes the following recommendations:

a}

b)

BSCE members from EEC countries are urged to ask the approoriate
authorities to take into account, when dealing with applications for
grants, that changes in land use may affect the potential birdstrike
problem at a neighbouring aerodrome and that consuitation with
aviation authorities and aerodrome authorities might be desirable.

The BSCE members should draw the attention of the appropriate
authorities to the existence of expert systems to integrate bird data,
weather data and control methods. These systems will provide critical
information for new personnel assigned to bird contral and will assist
management in scheduling effarts.

Heikki Helkamo

Chairman, Aerodrome Working Group
24 May 1990
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CHAIRMAN'S REPCRT

BIRD MOVEMENTS AND LOW-LEVEL WORKING GROUP

1. Title

Bird Movements and Low-Level Working Group.

2. Terms of reference

Implementation of data concerning bird concentrations and movements with
the purpose of devetoping preventive measures to minimize the bird hazard
to low flying aircraft.

3. Progress report

: 31 The chairman did not get any information concerning new bird
| hazard maps in the national AlPs as well as airport vicinity maps as
' recommended during BSCE 19.

| A circuiar from 5 January 1990, snould remind the mempbers of the
_ warking group to the recammendations, but only Denmark did
¢ answer. Belgium presented the draft of an actualized set of maps
during the Sth meeting “Bird Hazard at Low Level".

3.2 The military participants of the working group agreed 1o mntensive
contact on the prevention of birdstrikes during low-tevel flights. The
following expert meetings were held since BSCE 19:

‘ - 3rd meeting at GMGO Traben-Trarbach/FRG, 12-20
i
September 1988,




4, Future

a)

b)

- working session of radar experis at CFB Lahr/FRG, 27-28
February 1989,

- 4th meeting at HQ RAFG Ménchengladbach/FRG, 4-5
September 1989,

- 5th meeting at GMGO Traben-Trarbach/FRG, 2-4 April 1990.

The resuits of the meeting are presented to BSCE 20 in a working
paper.

programme

As the objective of the working group is the implementation of data
obtained by remote sensing of bird movements {as selected by a
radar working group) inte flight safety procedures especially for
military aircraft flying at low level, BSCE memibers agreed in renaming
the "Bird Movements and Low-Level Working Group” into "Military
Low Flying Bird Strike Working Group".

The main purpose of the renamed working group will be the
exchange of actual data concerning medium and high intensities of
bird migration as weil as birdstrike warnings (BIRDTAM) in a
standardized format via the civil and military Air Traffic Controi or
Weather (Wx) networks.

Implementation of bird hazard maps for the national civit and miltary
AlPs should still be a matter to be dealt with in the Military Low
Flying Bird Strike Working Group, while the scientific and methodo-
logical preparations should be taken care of by the (former) Radar
Working Group to be renamed "Remote Sensing of Birds Working
Group™.

According to the recommendations of BSCE 18, airport vicinity maps

should be drawn up in close co-operation with airport authorities.

i —" R o P S S ——— A ——

Re

o)




Therefore, this objective of the Working Group will be transferred to
the "Aerodrome Working Group”.

g) The renamed Working Group will include military bird strike statistics
! for the verification of the warning and forecast procedures. General
i data concerning military bird strikes as well as serious bird sirikes
0 miltary aircrat wili be furthermore presented at the © tatsics
Working Group".

5. Recommendations

aj The BSCE members should Ur@e the appropriate national aurorites
0 investigate the possibiiity of contributing to a dedicated muiti—

: national system for the Jetection and reportng of actua. dara

concerning medium and high intensities of bird migration.

) The BSCE members should urge the appropriate nationat autharines
| 10 provide warnings (BIRDTAM) as well as bird movemen: forecasts
whieh are available also for Sivit transport and generai aviat.or

£

The BSCE members should urge national air staffs and Ar Trafiz

-

services to consiger/reconsider now the warnings and forecastc can

De abtaned by pilots witnaut delay and ioss of informator aserre-
INg to nationai necessities.

P e

Jurgen Becker

1 Charman. Brd Movement and Low Leval Working Grouc
23 May 1996




CHAIRMAN'S REPORT

RADAR AND OTHER SENSORS WORKING GRCUP (old title)

Terms of reterence (from the Madrid meeting)

Exchange of information on methods used and results abtained regarding
the use of radar sensors in the surveillance and identification and the risk
assessment of bird presence and movements.

Activities and progress since the Madrid meeting

Following the recommendations of the 18th meeting with respect to the
turther development of electronic assessment of bird hazards by radar.
contacts with countries active in this field were intensified. Most of the
discussions were held during the specialist meetings in Germany (see the
chairman's report of Bird Movements and Low Level Working Group}. Apart
from many contacts with the air forces performing low level flights cver
Germany. the chairman visited the US, Israel and Turkey for exchange of
information. Dr. Larkin, working on the NEXRAD project in the USA. also
visited The Netherlands to study the ROBIN system.

According to recommendaticn ) from the Madrid meeting. the RNLAF
ornitholegical research continued to assess the quantitative importance of low
level migration. Similar work was stimulated and performed in Germany ard
Switzerland.

Industries in the USA, Switzerland. Sweden and The Netherlands were
approached with the BSCE specifications of dedicated bird radar. Sericus
talks with a Dutch/French company are still going on. The specifications have
been included in the Radar Booklet, which was presented during this
meeting.




Summary of discussions per nation

In the USA the USAF is improving the Bird Avoidance Model (BAM) primarily
aimed at helping low level operations be performed along the most safe
routes. The static information derived from a database consisting of bird
distributions  and phenology as well as birdstrikes has the potential of
becoming more dynamic when also weather data will be fed into the model.
This is possible. because BAM is based on a Geographical Information
System (GIS, a certain class of software packages).

The first NEXRAD system will come into operation this year. it remains to be
seen how well these radars wilf perform with respect to bird algorithms,
because their functionality is tailored to detect metecrologicai phenomena
optimally which may make the radar be optimal for bird detection. However.
the potential of NEXRAD radars as indicators of hazardous bird densities in
the ar is enormous, especially in combination with the BAM,

Finland has a very old tradition in monitoring mass movements of arctic
migrants and has established good cooperation with radars in the Baltic
countries.

Henewing Vantaa Airport radar will cause a problem with respect to bird
detection capability, but closer cooperation with the Finnish Air Force may
not only solve this problem, but may also lead to improvements which can
prevent collisions between birds and military aircraft fiying low levet as weli.
Finland has a high level of field ornithology which is incorporated i flighs
safety. The Finnish delegation was completely right in emphazising the
importance of the human mind as a fexible computer.

USSR. Since 1966, Professor Jacoby used the surveillance radar of Tatiin
Airport for bird strike prevention. This work has been intensified during tne
last four migration seasons resulting in approximately 100 warnings. used by
civi as well as miltary aircraft. Since 1986 there has beern a close
cooperation with Vantaa Airport with respect to monitoring arctic migrants.
Also here, new radar equipment may cause future problems. Latvian radar
i5 supporting Soviet airlines. In Lithuania Dr. Zhalakjavichius performed

extended radar studies over 8 years ending up in a thesis next year




Sweden. Based on regicnal oird maps and weather forecasts a computer
mode! is predicting bird presence including altitudes for 5-hour periods.
Despite very sophisticated research it stil does not seem possible to avoid
all en route birdstrikes without real-time radar measuremenis which are not
nerformed at the moment,

Norway. Because of the huge size of the country, buiiding up a netwark of
oird watching racars seems not feasible. Norway relies upon bird distribution
maps and data from fieid ornithclogists. Monitoring bird migration with a
radar in the south may support the international BIRDTAM system.

Denmark. 3 radars continue to measure ad hoc the bird density by means
of the FAUST system.

UK. Because migration is supposed to stop in the UK, a bird warning
system has not been judged necessary. However, especially along the
gastern coast, detecting birds by radar should make sense as has been
shown by many oid radar ornithciogical publications. Recently, the aviation
bird unit {within the Ministry cf Agriculture, Fisheries and Food} has
proposed to map hot spots of bird flying activity within the flying routes.

Belgium. A video featuring the BOSS systemn at Semmerzake radar
exemplified the possibilities to use modern radar types for bird detection.
Belgium is trying to implement a network of airfietld radars in the warming
system.

France. Using more and more secondary radar, the French do not see
possibilities to use civil Air Traffic Control radars. New interest in radar
ornithology comes from ['Office Naticnal de la Chasse with the aim to
maonitor waterfowl migration.

Spain. The Spanish territory is considered too large to be covered by bird
measuring equipment. Studies by Hilgerloh in the south of iberia show that
it may make sense to manitor concentrated migration. An obvious category
of hirds to be detected are soaring birds (see Israel).




ltaly. The recently established ltafian Bird Strike Committee is improving
BIRDTAMSs for airports and their vicinity. What has been said for Spain is
valid for Haly too.

Austria. Studies of bird migration have been performed. A warning system
does rot exist.

Switzerland. Civil as well as military aviation is relying upon the continuing
sound studies of the vice chairman, Dr. Bruno Brugerer, who was prevented
from attending.

The advanced work done in Israel, Germany and The Netherlands has peer
ilustrated in several working papers auring the meeting.

Future programme

As was explained in the Chairman's Report. the ciose co-operation betwear
the old Bird Movement and Low Level Working Group and the Ragar
Working Group has resulted in a more nawral separation of the figlcs of

work. This is reflected in the new titte and recommendations of both Working
Groups.

New Terms of Reference

Exchange of information on the use of ragar and otner sensors ir e
surveiltance, identification and the risk assessment of bird presence anc
movements.

Recommendations

a) BSCE members should urge nationat authorities to encourage tne

appropriate military and civil personnet 1o evauate tne capability o




radgar and cther remote sensors to monitor bird presence and bird
movemeants.

b} BSCE members should join attempts to further develop the electronic
assessment and caiibration of remote sensor output with respect to
the birg hazard.

c) BSCE members should continue to cooperate with industry in the
development of small. dedicated, commercially available bird-
clservation radars in accordance with the principles described in the
SSCE racar pockiet,

; ny] BSCE members should encourage the use of Geographical

i Information Systems (GIS) when quantifying the density, identity and
potential hazard of bird movements, particutarly at the lowest flight
levels.

Luit 5. Buurma

Chairman, Remote Sensing of Birds Warking Group (new title)
24 May 1990




CHAIRMAN'S REPORT

WORKING GROUP TESTING OF AIRFRAMES AND ENGINES

1. Working Papers

a) WP € tmproving Bird Strike Resistance Of Aircraft Windshields
by Ralph Speelman and R.C. MacCarty, Air Force
Aeranautical Laboratories, USAF

Continuing his work, Mr. Ralph Speeiman presented ongoing efforts
to improve the windshield system bird strike resistance of different
USAF alrcraft.

The windshield improvements obey the foliowing imperatives:

1. knowing what philosophy you will follow
- damage acceptance
- hazard avoidance
- damage reduction;

2. the bird strike improved resistance should not compramise
the aircraft performances, nor the coptical qualities and fife
duration of the windshield:;

3. global cost reduction and maintainability increase must be
taken into account.

Different technical voids were studied such as computational
simulation, glass materials and sealand improvements, composite
frames or frameless windshieid.

In conciusion, M. Speelman insisted an the high payoff of windshield
Improvements.

b} Contribution of Mr. Rolph Wegmann, SAAB SCANIA, Sweden

Rolph Wegmann presented a short talk related to his Monterey
Meeting paper.

SAAB has developed a computational tool used for windshield




&)

deveiooment in order to predict the windshield deflection under
birdstrike. Resuits obtained fit quite good with the impact description,
as tests have shown. A second development phase is presently
heginning to introduce failure criteria in the model.

SAAB also presented a video con the tests dene - Gun
characteristics were aiso given to the working group members.

WP 51 Design Of Aviation Engine Elements For Bird Strike
Action

by Dr. Shorr, Central Institute of Aviation Motor, Moscow.
USSR

Dr. Shorr presented an approximate engineering method for the
calcutation of bird strike action on fan or compressor blades. This
method is suitable for perfarming the optimized calculations at design
stage.

Cr. Shorr gave some typical design results, and, answering a
question, precised that tests will be done to check the model.

WP 38 Static Blade Under Load Program
by J.P. Devaux, DGA/CEPr, France

The paper showed an attempt to analyse foreign object damage
installation effects on the final results.

Due to surprising first results on high by-pass ratio engines biades,
CEPr has mainly aimed its study first at projectile effects compari~
sons and secondly at propeller blades pre-qualification. with
satisfactory results.

WP 39 Propeller Foreign Object Damage Testing
by J.P. Devaux, DGA/CEPr, France

CEPr proceeded with bird strike tests, that were started six years
agc, on both metallic and compesite propellers in order to qualify
the latest,
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Methods being used and results obtained were shortly presented.
Test campaigns conclusions indicated clearly that current test
requirements must be arranged in order o ensure test reliability and
to decrease test cost.

A video of some tests was shown.

WP 40 Propfan Bird ingestion Testing
by J.P. Devaux, DGA/CEPr, France

A short presentation of the main results cbtained by CEPr in its
preliminary study for propfan bird ingestion testing was made.

CEPr results showed that propfan behaviour will be between
propeller and HBPR engines ones. As a consequence, regulations
and test requirements should now take into account more precisely
this fact.

Other items

2.1

Terms of Reference of the Working Group

The working group agreed to change the terms of reference as

follows:

"Exchange of information on the methods of prediction. the test
methods and test results for:

a) bird impact research and development, design and testing
of materials, structural specimens, windscreens, engines. etc.

b) test to show compliance with airworthiness requirements.
Part 3 of the old terms suggesting that BSCE members should assist

national organization in the production of design guidance, will be
put as a recommendation by the working group.




Recommendations

23

2.4

BSCE members shouid:

aj

o]

d}

e)

Encourage the studies on compaosite materials bird strike
resistance.

Anaiyse the infiuence of transparency systems bkirg strike
impact on the structure adjacent parts, with particular
emphasis on vibrahors.,

Send information on the state of the art technoiogy useo for
mroteciing all parts of an aircraft in oroer o =cit a2 BSCE
Guide of Airframe and Engines Protection. This guide will aisc
nciuce airvarthiness regulations and tests methods used.

Ercourage studies about "substitute birg”" o replace r=sal
hirds in testing.

Seek information on the retention of bird strike capability after
extended in service usage of airframes and engines.

The working group plans a meeting in Paris at CEPr Saclay on 16
May 1891 for testing airframes and engines specialists. Main topics
of the meeting will be the "substitute bird" and testing bookiet.

As Mr. Chalot will no meore be able to continue BSCE work, he
proposed to the members of the group to be reptaced by Mr.
Devaux from France. The proposal was accepted.

As Mr. Peresempio {ltaly) had not attended the last three meetings,
the working group members were asked if someone volunteered to

replace him. Mr. Wegmann from Sweden was proposed and will give

an answer within six. months.

25




Ar

25 dohn Thorpe (UK) has indicated that new requirements are being
discussed by JAR (European common regulations} for bird strike
windshield resistance of helicopters and general aviation aircraft.

Jean-Pierre Devaux

Chairman, Testing of Airframes and Engines Working Group
24 May 1990




| CHAIRMAN'S REPORT

BIRD REMAINS IDENTIFICATION WORKING GROUP

The Bird Remains identification Working Group which was established during the
18th BSCE Meeting in Madrid had its first ordinary working group meeting on
Tuesday 22 May 1990 in Helsinki. 21 participants from 11 countries made this
meeting a very successful one and the future of the working group is really pro-

misiNg.

1. Terms of Reference

Exchange of information on the methods used and the results obtained on
identification of bird remains.

2. Presentation of Working Papers
Six working papers were presented:

a) Feathers found in the wreckage of the Convair aircraft which crashed
in the Skagerak in 1989 did not support the theory that a bird strike
caused the accident {P.—G. Bentz, Norway & T.G. Brom, the
Netherlands - WP 33)

D) Micrastructures of the rachis, rami and rachidial barbules were
discovered, by scanning electron microscopical (SEM) analysis. to
show intraspecific differences (K. Perremans, Belgium — WP 3).

c) Electrophoresis of proteins extracted from feather keratin allows
identification to the species level provided there is enough pluma-
ceous or pennaceous feather elements. The techniques on protein




extraction have been refined and standardized (H. Quellet & S.A. van
Zyll de Jong, Canada - WP B).

d) Feather colours (pigmentary and structural colcurs). studied by . Cha
means of light- and scanning microscope can be used to a iimited |
extent for identfication to species level. Gull species cannc: be | At t
': separated due to the lack of colour differences (1. Dyck, Denmark - deci
WP 48), | Worl
. . : _ Hals
el Use of a comparison microscope allows ducks, geess and swans
to be distinguished relatively easily by means of differenzes in sizes |
i of feather barbule features. This method is useful 12 break gown the
: weight range of tne Order Anseriformes (N, Hortorn, UK ~ WP 32). 2 Rec:
fi A proposal for the estabiishment of a European Centre ic- tns The
identifications of bird remains was presentec. Such a centre couid mee
give an imponant contribution to the standaraizaton Jf bird remains .
identification and thus give better and mare reliable statistes (T.G 0
Broem, presented by J. Wattel, the Netherlands — WP 245
3. Recommendations
a. That the acting chairman of the BSCE Bir¢ Remans |dentification
Working Group develop a checklist to inform Accident nvesticaiors
of the steps necessary to ensure that bDirc strike as & possitie (il

accident cause is not overlooked and any evidence is properly
protected and handled.

k. That the chairman of the BSCE Bird Remains dentification Workirg
Group should exchange information on actwity o as tc oravert

expensive duplication.

Per-Goran Bentz

Acting Charrman, Bird Remains Identificaton Waorking Group
24 May 1990




CHAIRMAN'S REPORT

n
STATISTICS WORKING GROUP
Y
4 1. Change of Name
e
B At the Copenhagen Steering Committee Meeting in November 1989 it was
decided to change the name of the Analysis Working Group to "Statistics
Working Group”. This was endorsed by the Working Group meeting in
o Helsinki on 21 May 1990.
s
e
2. Recommendations from Madrid Meeting
R The Working Group was left with four recommendations from the Madrid
y meeting of May 1988:
S
5 1] That miltary "low-levei" en-route strikes should be analysed
separately by BSCE members. Separate forms will be necessary.
Response
The RNLAF Fiight Safety Division has made a pilot study of 1988
data from six European Air Forces. The study demonstrates the
! feasabifity anc usefulness of such a system of co—operation between
r | members of the Air Force Flight Safety Committee Europe.
= (i) That details of military accidents and serious incidents should be sent
v by BSCE members to the German Geophysical Office (Dr. Becker)
for inclusion in a paper describing Serious Strikes to Military Aircraft.
Response
jul

y Is has not been possible to implement this recommendation, but
members were able to provide some information during the Helsinki
working group meeting.




(i)

BSCE members should urge that means be provided to handle civil
data by reporter's occupation. Members who already have this
information should urge the appropriate authorities to provide it to
ICAD.

Response

The Working Group Chairman has written to ICAO requesting that
a new field be added to the IBIS data base. ICAQ have responded
that this will be considered at the next review of the Reporting Form
layout and content, as well as a computer field "Reporter”.

BSCE analyses should be sent by BSCE members to the Working
Group Chairman for civil analysis and to Dr. Becker for military data,
to the agreed timetable.

Response

Some countries have been able to provide their data. The Helsink
meeting agreed that a 5 year-paper be preduced rather than
attempting to produce annual papers at 2-yearly mestings. it was
agreed that the objective should be a paper covering the years
1986-1990 for presentaticn at the 1992 meeting. The military anatysis
is dealt with in para 2 (i).

3. Activities Between Madrid and Helsinki Meetings

a}

The Working Group Chairman attendec the Conference or
Aerospace Transparent Materials and Enclosures ir Monierey
California, January 1989. He presented a paper on Windsnieid Strike
Data and co-chaired the session on Bird Hazards.

The Working Group Chairman also attended the first ICAQ ESAF
Workshop on Reduction of Bird Hazards to Aviation in Nairobi, June
1989. The well crganized workshop was attended by Ethiopia, Kenva,
Malawi, Rwanda, Swaziland, Tanzania and Zimbabwe. A number of
countries were surprisingly active in the field in view of thewr limited
resources. A visit was made to Nairobi Jomo Kenyatia arport o be
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shown the measures that had been taken to reduce bird hazards.
The Woerking Group Chairman presented several papers and was
able to gain a great dea! from the workshop. (Note: Copies of
papers can be made available).

4, Papers Presented at 20th Meeting, Helsinki

a) The Working Group Chairman gave a visual presentation of two
papers, WP 28, "Analysis of Birdstrikes Reporied by Eurcpean
Airlines 1981-1985" and WP 29, “Serious Birdstrikes to Civil Aircraft
1987-1989". Certain recent events were highlighted, including the
1988 B737 fatal incident in Ethiopia, due to speckled pigeons
{Columba-Guinea at 320 gm) which killed 35 peopie, and the
nighttime incident with herring gulls (larus argentatus) to a BAe 146
on take-off from Genoa, laly, resulting in all 4 engines being
changed. The 18 April 199¢ accident which killed 20 of 22 on beard
a DHCB Twin Otter just after take-off from an istand near Panama
City, was briefly described. The birds which damaged the engine are
as yet unknown. Further information on an AN 24 accident in Poland
on 2 November 1988 was requested. Discussion accepted the future
use of 5 year—papers {see Recommendation No. 2).

D) WP 14, "Towards a European Data Base of Military Bird Strikes" by
Mr. A. Decker & Mr. LS. Buurma, the Netherlands, was presented.
This paper covered the need for a combined database containing
reliable, useful information. Input using computer/ffloppy disc was
proposed. This paper has resulted in Recommendation No. 3.

c) WP 20, "Bird Strike Analysis in Estonia 1951-1888", was presented

by Mr. J.E. Shergalin, USSR. Bioacoustics were used on airfields,
pyrotechnics were not used. Egg removal and destruction had been
used to control black-headed gulls, over 17,000 eggs per year were
destroyed.




f)

WP 25, "Finnish Air Force Bird Strike Summary 1981-1888", by Maj.
J. Hipeli, Finnish Air Force. The paper showed that gulls were the
majer problem, trainer aircraft being involved in 60% of strikes, 2.3
of strikes were beiow 500 #t. More than 2/3 of sirikes oncur in June.
July and August, the peak is in August {1/3 of alf stnkes) Fuing is
approximately equal each month.

WP 30, "The Use of Birdstrike Statistics to Monitor the Hazarg and
Evaiuate Risk at UK Civil Aerodromes” by Mr. T. Milsom. UK Aviation
Bird Unit. The paper suggests that simplistic interpretation may be
misleading in determining if:

- the risk is increasing

- the bird controt is effective.

The paper stressed the need for good reporting and for bird surveys
as well as intelfigent use of data to direct bird control efiorts
effectively. There was considerable discussion on the definition of an
"acceptable standard”.

WP 43, "Bird Strikes to USAF Aircraft 1988-1989" was presented by
Maj. R.L. Merritt, USAF. The paper analysed cata trom 6.444 strikes
costing 20 milion US dollars per year. This inciuged two aircra
destroyed. The paper, with the Proceedings. will include bid weign:
distribution.

WP 42, "US Navy Bird Aircraft Strike Hazard Problem 1985-1988"
by B. Bivings & K.A. Medve, US Navy. Over 2,000 strikes per vear
were experienced, and these had cost 30 milkon US dollars since
1981. Two aircraft had been lost.

WP 16 and WP 17, Statistical Papers by N.A. Nechval and VY.
Biryukov, USSR, were not presented as the authors were not
present. The papers are inciuded in the Statistics Papers.
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5. Other ltems and Discussion

a)

G)

h)

Owing to the absence due to fliness of the Vice Chairman, Bertil
Larsson, Maj. Ron Merritt, USAF, volunteered to act as Vice Chairman
for the meeting.

The USAF loses one aircraft for about every 1,500 reported bird
strikes (the US Navy about one per 2,000).

As accident investigators may be unaware of the possibility that birds
coulid be the cause of an accident it was suggested that a check list
he develcped to act as a reminder — see Recommendation No. 1
from Bird Remains ldentification Working Group.

The need for a poster on Reporting and proper identification of
remains. including feather remains was discussed. This would, if it
was developed by BSCE. be useful publicity for BSCE (see
Recommendation No. 1).

Military aircraft losses were described. Norway had lost two aircraft
in the 1980's and the UK RAF had lost a Tornado in 1989. A factor
was that the flight had been delayed and the Bird Control Unit was
not on duty.

The effectiveness of the "eye" markings on engines used by a
Japanese airline was guestioned. |s was stated that the supposed
effectiveness may not be statistically sound but anything that draws
pecple's attention to the problem is to be encouraged.

Discussion on the effectiveness and trials of strobe lights revealed
that many USAF studies had shown that they were not effective in
reducing birdstrikes. In any case, strobes were necessary for air
traffic see—and-be-seen purposes.

The Working Group Chairman thanked the speakers for their
excellent presentations and commended the high quality of
contributors' visual material.




Recommaeandations

a)

b}

That a poster be developed by the Steering Committee of BSCE to
inform pilots, airport personnel, aircraft mechanics etc of the need
to report bird strikes and toc ensure that any remains, including
feathers, are property identified.

That civili BSCE members are urged to provide the Warking Group
Chairman with an analysis, or analyses, covering the years 1986~
1990. The data shoutd be sent to the Working Group Chairrnan by
September 1991 so that a paper can be prepared for the March
1992 meeting.

That the military BSCE members urge that the Royal Netherlands Air

Force work on Military Data analysis be continued in co-operation
with Air Force Flight Safety Committee Europe (AFFSC(E}).

John Thorpe

Chairman, Statistics Working Group
22 May 1950
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) BSCE 20
///V / HELSINKI

| May 21s1-25th, 1990

MINUTES OF THE PLENARY MEETINGS 24-25 MAY 1930

1. Opening of the Meeting

L )

The meeting was opened by the Chairman.

- 2. German Video
y J. Becker presented a training film of the German Federal
h armed Forces starting with the history of aviation and
describing the flight safety hazards to modern aviation
caused by migrating birds. The video showed the procedurcs ;
ir of the Federal Armed Forces with the intention of reducing
n the bird strike hazard, especially the existing observa-

tion, reperting, warning and forecast system of the German
Military Geophysical service with respect tc large-scale

bird migration.

3. WP 24, Proposal For The Establishment Of A European Centre

For The Identification Qf Bird Remains

J. Wattel, The Netherlands, presented Working Paper 24,
The central thesis of this Working Paper was that the
statistics on bird strike problems must be unbiased to be
really useful, and to achieve this not only the very
cbviocugs and easy remains should be identified, but also
remains which are hardly recognizable as bird material.
People should also send in the remains and not keep them to
themselves or think that they are impossible to identify.
A quick reporting system should be set up not cnly to
aviation authorities, but also to airfield managers and
even tc pilots to inform them of the species of birds
involved. A guick reporting system will significantly help
in keeping these pecple, who are in the position to find
bird remains, motivated to send them in. One of the cobvious

weaknezses of the present system, that many bird remains
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were simply considered too small to be of any use, could in
this way be removed. In The Netherlands, work has heen
going on along thesze lines for a long time, and the
Zoological Museum in Amsterdam now proposes to extend their
services on a more European scale by setting up a centre
for difficult identification work. Such a centre would
quickly and reliably report identification to all people
interested and invelved and this guick reporting system
would be the principal incitement to continue the collec-
tion of bird remains. Such a facility would moreover
guarantee that identification would be standardized. A
centre being at a university would have the possibility to
develop new technigques. It would also have a research and
develcpment function, and as these technigues are rapidly
becoming more and more sophisticated an academic environ-
ment might be of a great help in bird identification.
Having a centre would provide for continuity of expertise
and not just hinge on one man/woman working only part of

the time.

During the discussions of the Working Paper in the Working

Group, the idea toock shape as follows:

Those countries where there already exists a naticnal
centre for identification continue to operate this in a
standardized way. These naticonal centres could be en-
couraged to make use of a central facility in Amsterdam in
those cases where very sophisticated techniques would be
needed to solve the problem. Consequently, the European
Centre in Amsterdam would in a way constitute a second-
line facility. Regarding the countries that have only very
limited facilities at present, such countries should either
establish their own national centre or they could go
directly to the European Centre. In that way, the European
Centre could even be a first-line facility as it has been

for a long time for The Netherlands.

John Thorpe, UK, stressed the need to encourage the sending
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in of even the smallest bird remains and the advantage of
information on that matter to appear on the national
reporting forms of where remains are supposed to be sent.
At the meeting in the Statistics Working Group, the need
for a poster was recognized, a poster to inform pilots,
airport staff, engineers, mechanics where they should send
their remains and to the fact that remains are important.
The Statistics Working Group will phrase a reccommendation
that the Steering Committee develop a poster to publicize

these matters.

J. Wattel agreed and regretted that the airport personnel
very often identified the birds involved themselves without
sending remains of the bird to the identification centre.
In this way the Centre would not be able to store the
remains for further documentation and getting more
information for instance on sex and age of the bird.
Storing the remains indefinitely would make it possible for
the Centre to apply new technigues as they become avail-
able.

M. Noel, Belgium, mentioned that it had been decided to
open as a north centre of Eurcpe the University of Louvain
to be able to cffer the same service as proposed at the

Amaterdam Centre.

J. Wattel, The Netherlands, promised the cooperation if a
Belgium centre exists or comes into existance and saw
advantages in having two locations instead cf a single
centre for cross-wise second opinions if the identification
is particularly critical. He was also aware of the fact

that new technigues are being developed in Canada.

¥. Leshem, Israel, considered that something could be said
for having a world centre which especially would be an

advantage for the smaller countries.

J.-P. Devaux, France, considered that it would be prefer-

able to establish a standard of working in bird remains and




identification before deciding what centre should be used.

J. Wattel, The Netherlands, considered that it should be a
task for the Working Group on Identification of Bird
Remains to set up a standard, but what he intended and what
his Belgium colleagues intended was an offer of the service
of the knowledge gained in the two countries over many
years of work., He added that out of every 100 bird strikes
probably only 15 are now properly identified.

L.S. Buurma, The Netherlands, stressed the importance of
continuity of the work of proper identification of the bird
involved. This could be ensured by the existence of the

centres in Amsterdam and Louvain.

T. Brough, UK, appreciated J. Wattel's approach. In the UK
a reasonably good system for identifying bird remains is
available, but the UK is very happy to accept the invita-
tion to have more difficult cases identified by other
authorities such as the Univergity of Amsterdam. If,
however, a UK aircraft which suffered a birdstrike in the
USA, the UK authorities might prefer to go elsewhere for
bird remains identification. He considered that most
countries would probably feel that in the first instance it
is their right to identify their bird remains. He was a
little worried as he understood J. Wattel's presentation as
an indication that, provided enough bird remains would be
sent tc the University, the Amsterdam University would be
tempted to analyze the data that was coming in and perhaps
placing its own interpretation upon it. He thought it
unwise to have just one unit which has collected all the

data and interpretated these.

J. Wattel, The Netherlands, considered that interpretation
of data is the free right of every authority, but con-
sidered that interpretation of data should be dealt with in
the Statistics Working Group with the object of coordinat-

ing and centralizing the statistical guestions.

Afte:
the
has
remai
that
BSCE
ties
remai

for e

J. Th
would
Commi

and t

The C
sugge
the f

WP 26

Fh, V
Paper
contri
a bis
aerod]
persor
diffe:
an  th
areod:
an A-:
and es
rather
an air
moders
heavy

higher

J.L. E




After T. Brough, UK, had drawn the Meeting's attention to
the fact that for instance the Smithsonian in Washington
has got considerable experience in identifying bird
remains, the Meeting agreed to a proposal from the Chairman
that a recommendation should be made along the lines that
BSCE members are urged to inform the appropriate authori-
ties of +the existence of Eurcopean centres where bird
remainsg could be identified adding that such centres are

for example the Universities of Amsterdam and Louvain.

J. Thorpe, UK, observed that the Statistics Working Group
would make a recommendation to the effect that the Steering
Committee develop a poster to publicize the need to report

and the need to have bird remains properly identified.

The Chairman observed that there was no opposition to the
suggested recommendation from J. Thorpe and indicated that
the further work would be done in the Steering Committee.

WP _26, Bird Control On Rerodromes, French Regulations

Ph. Vuillermet, France, presented Working Paper 26. The
Paper deals with the new French regulations regarding bird
control on French aerodromes and explaing the reasons why
a bird control service has been implemented on 143
aerodromes, the organization of the sgervice in terms of
personnel, equipment, procedures and the role of the
different partners as far as funding is concerned. Relying
on the expertise of Mr. Briot and Mr. Laty, the 143
arecdromes are split in 5 categories depending on the risk,
an A-airport being an airport where there is low traffic
and estimated low risk, a B-airport being an airport with
rather light traffic and moderate risk, a C-airport being
an airport with much more important traffic and an average
moderate risk, and ending with an E-airport where there is
heavy traffic mainly by turbecjet traffic and obviously a
higher risk regarding the birds.

J.L., Briot, France, elaborated on the splitting up of the




different aerodromes and indicated that account has been
taken of the local ornithological situation, the volume of
commercial traffic, the most freguent type of aircraft and
an analysis of bird strikes over the last 10 years. He
added that the envircnmental actions included changes in
the grass cutting technique, changes in cultivation cf the
area and that the scaring techniques included selected
distress calls, broadcast by onboeard synthesizers,
pyrotechnic devises, hunting shotguns reserved for allowed
species of birds and on some airports noise-makers places
along runways. All other methods tried in the past, like

falconry, have been stopped.

After the oral presentation, a funny, instructive videc

concerning an example of ecological expertise was shown.

WP 36, The Application 0f Radar For Bird Strike Reduction

L.5. Buurma, The Netherlands, presented Working Faper 36.
The Bocklet contains a collection of emperical experiences
that could serve as a reference for discussions on the
application of radar for bird strike reduction and starts
with an identification of the en route bird strike problem
on the basis of bird strike statistics, continues with a
short bioclogical treatment of bird movement partly based on
radar ornithological studies and concludes with a collage

of short introductiong and illustrations on radar.

WP 22,  Soviet Bibliography BAbout B&Aviation And Radar
Ornithology 1982 - 1990

J.E. Shergalin, USSR, presented Working Faper 22.

The bibliography is compiled with the aim to make persons
engaged in bird strike matters familiar with literature
about aviation and radar ornithology after the i16th BSCE
meeting, 1982. The literature has mainly been published in

rare, separate editions with limited circulation and as a

rule only in Russian without summaries. The bibliography
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covers 160 reports of 92 Soviet specialists.

USSR Bird Scaring Devises

V.Y. Biryukov and Z. Lapinskis demonstrated bird scaring

devises used on USSR airports.

WP 40, Propfan Bird Ingestion Testing

J.-P. Devaux, France, presented Working Paper 40 covering
the main results obtained by CEPr {Centre d'Essais des

Propulseurs).

WP 7, Contact Persons Regarding Bird Strike Subjects

The Chairman presented Working Paper 7 indicating that the
list was based on replies from persons appearing in former
lists and if no such replies had been received, repeated
the information from the former 1lists., He asked that
changes or errors be notified to him by the end of July
1990 that he might be able to present a revised list for

inclusion in the Proceedings.

Bird Remains Identification Working Group - Chairman's

Report

P.-G. Bentz, Norway, presented as acting chairman the

report from the Bird Remains Identification Working Group.

After discussion which concentrated on the second recomnen-
dation, the following recommendations were adopted by the
Meeting:

1. That the acting chairman of the BSCE Bird Remains
Identification Working Group develop a checklist to
inform Accident investigators of the steps necessary
to ensure that bird strike as a possible accident
cause is not overlooked and any evidence is properly

protected and handled.

That the chairman of the BSCE Bird Remains Iden-




T

11.

tification Working Group should exchange information
with which he is familiar on activity so as to
prevent expensive duplication.
The Chairman of BSCE paid tribute to Mr. P.-G. Bentz who
with a very short notice agreed to act as chairman of the

Working Group.

Statistics Working Group - Chairman’'s Report

J. Thorpe, UK, presented the chairman's report from the

Statistics Working Group.
The following recommendations were adopted by the Meeting:

1. That a poster be developed by the Steering Committee
of BSCE to inform pilots, airport perscnnel, aircraft
mechanics etc of the need to report bird strikes and
to ensure that any remains, including feathers, are

properly identified.

2. That c¢ivil BSCE members are urged to provide the
Working Group Chairman with an analysis, or analyses,
covering the years 1986-1990. The data should be sent
to the Working Group Chairman by September 1991 so
that a paper can be prepared for the March 19352

meeting.

3. That the military BSCE members urge that the Royal
Netherlands Air Force work on Military Data analysis
be continued in co-operation with Air Force Flight

Safety Committee Europe (AFFSC(E)).

To a guestion from McCloud, UK, J. Thorpe indicated that
because of Recommendation 3, Statistics sheould no longer be
sent to the German Military Geophysical 0Qffice, cf.
Recommendation b from BSCE 19. After an intervention by M.
Purdie, UK, J. Thorpe added that only the collection,
analysis and presentation of the statistics have moved to
RNLAF, but the identification of remains and other activity

of the German Military Geophysical Office will continue as

12,
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12.

normal .

The Chairman of BSCE finally paid tribute to the Working
Group's acting vice-chairman, Major R. Merritt, US, who at
a very short notice due te the illness of the vice-
chairman, B. Larsson, Sweden, tock on the task as wvice-

chairman.

Rerodrome Working Group - Chairman's Report

H. Helkamo, Finland, presented the chairman's report from
the Aerodrome Working Group. He paid tribute to Mr. O.
Stenman who is the principal editor of the 4th edition of
the Green Booklet, and suggested that the Green Booklet be
updated in the future, say every fourth year.

The following recommendations were adopted by the Meeting:

1. BSCE members from EEC countries are urged to ask the
appropriate authorities to take into account, when
dealing with applications for grants, that changes in
land use may affect the potential birdstrike problem
at a neighbouring aercdrome and that consultation
with aviation authorities and aerocdrome authorities

might be desirable.

2. The BSCE members should draw the attention ¢f the ap-
propriate authorities to the existence of expert
systems to integrate bird data, weather data and
control methods. These systems will provide critical
information for new persconnel assigned to bird
control and will assist management in scheduling
efforts.

To a guestion from M, Purdie, UK, to the effect that the
recommendations should be rephrased sco as the Chairman of
BSCE and not only BSCE members should communicate the
recommendations directly to the appropriate authorities,
the Chairman of BSCE indicated that BSCE is a rather

inofficial body and that it was agreed during the last
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meeting to phrase the recommendations as done by the

Aerodrome Working Group.

The Chairman of BSCE finally paid tribute to the work being
done by the Aerodrome Working Group in presenting the 4th

edition of the Green Booklet.

Bird Movement and Low Level Working Group - Chairman's

Report

J. Becker presented the chairman's report from the Bird
Movement and Low Level Working Group and informed the
Meeting that his Working Group and the Radar Working Group

on Tuesday this week had a combined meeting.

Regarding future programme aj}, the Meeting adopted the
following title of the Working Group: Military Low Flying
Rird Strike Working Group.

Regarding future programme b), the Meeting approved that
the terms of reference of the Working Group should be an
exchange of actual data concerning medium and high
intensities of bird migration as well as birdstrike
warnings (BIRDTAM) in a standardized format via the civil

and military Air Traffic Control or Weather {(Wx) networks.

Regarding future programme c}, the Meeting agreed that
implementation of bird hazard maps for the national civil
and military AIPs should still be a matter to be dealt with
in the Military Low Flying Bird Strike Working Group, while
the scientific and methodolegical preparations should be

taken care of by the Remcte Sensing of Birds Working Group.

Regarding future programme d}, the chairman of the
Aerodrome Working Group, H. Helkamo, agreed that the
responsibility concerning airport wvicinity maps be

transferred to the Aerodrome Working Group.

Regarding future programme e), the chairman o¢f the

Statistics Working Group, J. Thorpe, agreed that the

respongibility concerning military bird strike statistics
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for the verification of the warning and forecast procedu-
res be transferred to the Military Low Flying Bird Strike
Working Group, whereas general data concerning military
bird strikes as well as serious bird strikes to military
aircraft will continue to be presented at the Statistics
Working Group.

The Plenary agreed to the above-mentioned transfers of

responsgibilities.
The following recommendations were adopted by the Meeting:

a) The BSCE members should urge the appropriate national
authorities to investigate the possibility of
contributing to a dedicated multi-national system for
the detection and reporting of actual data concerning

medium and high intensities of bird migraticn.

b) The BSCE members should urge the appropriate national
authorities to provide warnings (BIRDTAM) as well as
bird movement forecasts which are available alsc for

civil transport and general aviation.

c} The BSCE members should urge natiocnal air staffs and
Alr Traffic services to consider/reconsider how the
warnings and forecasts can be ocbtained by pilots
without delay and loss of information according to

national necessities.

Testing of Airframes and Engines Working Group - Chairman’'s

Report

J.-P. Devaux, France, presented the chairman's report from

the Testing of Airframes and Engines Working Group.

The following terms of reference of the Working Group were

adopted by the Meeting:

Exchange of information on the methods of prediction, the

test methods and test results for:

atl bird impact research and development, design and
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testing of materials, structural specimens, wind-

screans, engines, etc.

b} test +0o show compliance with airworthiness re-

gquirements.
The following recommendations were adopted by the Meeting:
B5UE members should:

a) Frncourage the studies on composite materials bird

strike resistance.

by Analyse the influence of transparency systems bird
strike impact on the structure adjacent parts, with

particular emphasis on vibrations.

c) Send information on the state of the art technology
used for protecting all parts of an aircraft in order
to edit a BSCE Guide of Airframe and Engines Protec-
tion. This guide will also include airworthiness

regulations and tests methods used.

d) Encourage studies about "substitute bird" to replace

real birds in testing.

e) Seek information on the retention of bird strike
capability after extended in service usage of

airframes and engines.

J. Thorpe, UK, indicated that the new requirements are
being discussed by JAR (Eurcpean common regulations for
bird strike windshield resistance of helicopters and
general aviation aircraft), but no final decision has vet

been taken.

As P. Chalot, France, has indicated that he would no longer
be able to continue as chairman, the Working Group had

elected J.-P. Devaux, France, as chairman,

As the vice-chairman, Peresempio, Italy, had not attended
the 3 last meetings, R. Wegmann, Sweden, was proposed by

the Working Group as vice-chairman and would give a
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definite answer within 6 months.

The Meeting agreed to the above changes of chairman/vice-
chairman, and the Chairman of BSCE paid tribute to the work
done by P. Chalot in the Working Group and in BSCE.

Radar and Other Sensors Working Group - Chairman's Report

L.S., Buurma, The Netherlands, presented the chairman's

report from the Radar and Other Sensors Working Group.

After discussion it was agreed that para. 3 should be named

"Summary of Nations' Reports".

At the request of Krziwanek, Austria, the section describ-
ing the activities in Austria should read: Studies of bird
migration have been performed. A warning system does not

exist.

The Meeting approved that the terms of reference of the
Working Group should be as follows:

Exchange of information on the use of radar and other
sensors in the surveillance, identification and the risk
assessment of bird presence and movements.

The following recommendations were adopted by the Meeting:

a) BSCE members should urge national authorities to en-
courage the appropriate military and civil personnel
to evaluate the capability of radar and cother remote

sensors to monitor bird presence and bird movements.,

by B5CE members should join attempts to further develop
the electronic assessment and calibration of remote

sensor output with respect to the bird hazard.

c} BSCE members should continue +to cooperate with
industry in the development of small, dedicated,
commercially available bird-gbservation radars in
accordance with the principles described in the BSCE
radar bocklet.

BSCE members should encourage the use of Geographical
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Information Systems (GIS5) when gquantifying the
density, identity and potential hazard of bird

movements, particularly at the lowest flight levels.

The Chairman of BSCE paid tribute to the work done by the
Working Group and especially the chairman indicating that
the Radar Booklet would be of utmost interest to people

engaged in bird strike work.

Cooperation with ICAD

The Chairman referred to his report on Monday, 21 May.

J. Thorpe, UK, gave the following information on the ICAOQ
regional meeting in June 1585%: The meeting was well
organized by the local office of ICAO in Nairobi. Nairobi/
Jomo Kenyatta is a real bird strike problem airport for
European airlines, in fact the worst airport for damage in
the British Airways network. On the parking area you could
observe black kites collecting garbage. There is a game
park just on the edge of the airport attracting birds of
prey circling over carcasses in the park. There were
attendance from Ethicpia, Kenya, Malawi, Rwanda, Swazi-
land, Tanzania, Zimbabwe together with representatives from
the African states or aercdrome organizations, Canada,
Italy, the UK, IATA and the Airport Associations Coordi-
nating Council (AACC). A number of papers were presented by
local states and he got the impression that the states in
that part of the world, such as Kenya and Ethiopia, are
doing something about birdstrike problems. At the Addis
Ababa airport a number of European airlines and aircraft
engaged on famin relief have had birdstrikes. The Meeting
received a description of the fatal accident at Bahar Dar
Rirport, Ethiopia, involving a Boeing 737. In Zimbabwe they
have also a problem consisting in the presence of elephants

knocking down the fences around the ILS installations when

leaning against them.

J. Thorpe, UK, continued to report on the ICAO IBIS system
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and informed the Meeting of the data is sent out from ICAO
to all states containing world analysis, and added that if
they did not have access to them, they should find where

they were held in their country.

Cooperation with ECAC

The Chairman informed the Meeting that at the Steering
Committee meeting last year it was decided that he should
act as rapporteur to ECAC succeeding Vital Ferry and
Elisabeth Dallo.A working paper had been made and presented
to the annual ECAC meeting in the Technical Committee last

week.

Cooperation with the EEC

The Chairman drew the attention of the Meeting to the
recommendation from the Aerodrome Working Group regarding
reforesting of farm lands. He had no informaticn on the EEC
Council Directive of 2 April 1979 on the conservation of
wild birds, cf. Proceedings from the Copenhagen Meeting,
page 452, and the Madrid Meeting, page 663.

Cooperation with IATA

S. Kirjonen, Finland, informed the Meeting that he was a
member of IATA Safety Advisary Committee -and as such would
liaise between IATA and BSCE. At last meeting in that
Committee he was informed that many countries and many
companies, especially in Africa, indicated wmajor bird
problems, and he had informed his colleagues that if

possible they could use BSCE expertise.

The Chairman was very pleased that BSCE ccould rely on S.
Kirjonen as a sort of liaison officer between IATA and
BSCE.

845
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Other Work Done Since the Last Meeting

On behalf of R. Merritt, USA, J. Thorpe, UK, informed the
meeting on the Canadian Bird Strike Committee meeting in
Montréal June last year. It was run in cooperation with
ICAQ and there were approximately 40 representatives from
Transport Canada, Canadian Air Force, Air Canada, Canadian
Airline Pilots' Association, United States Air Force and
the US Department of Agriculture. At the 3 day meeting the
main items were: Aspects of contracting airfield bird
control, the use of strobe lights mounted on aircraft for
bird aveidance, electrophoresis for feather identification,
general recording and statistics and demonstration of
radio-controlled aircraft at Rockville Airport, and
problems associated with landfields near airfields. The
contact person is Paul McDonnald of Transport Canada. The
meating resulted in recommendations, among others: Research
data and literature on the use of strobe lights should be
collected. The possibility of the creation of a Bird Strike

Committee North America should be investigated.

B. Bivings, USA, informed the Meeting on the 4th US Navy/US
Air Force BASH worksheop in Little Rock, Arkansas, in April
1990 being the first workshop in 4 years. The workshop was
oriented towards teaching the flight safety and airfield
management people and operations people how ta do the
things, and it was a hands-on and interactively oriented
programme. Lectures were given by Dr. Ron Larkin on NEXRAD
radar and by Roxie Laybourne. There were two basic working
groups, one on military low level applications, and one on
aerodrome applications being attended by about 130

delegates.

L.S. Buurma, The Netherlands, informed the Meeting on the
approaching conference in the second week of December this
year from 2 to 9 December in New Zealand arranged by the

International Council for Bird Protection and the Interna-

tional Ornithological Congress. Together with T. Brom, The
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Netherlands, he would represent BSCE at the meeting and he
had promised to organize a round-table discussion, the
theme being how to have mutual interests between aviation
and flight safety people and ornithologists, i.e. the
identification aspect and the bird movement aspect.

The Mike Kuhring Award

Having explained the background for the Mike Kuhring Award,
the Chairman informed the Meeting that the Steering
Committee at the November 1989 meeting in Copenhagen had
decided to confer the Bth Mike Kuhring Award to John Thorpe
in recognition of his work for almost two decades for the
benefit of flight safety in collecting, analyzing and
presenting data and case stories on bird strikes. He
indicated that the work of John Thorpe was of wvital
importance for the work within BSCE as the data help
decision-makers to understand that even costly measures to

reduce the bird strike risk are worthwhile.

J. Thorpe, UK, was most honoured to receive the Award and
accepted it on behalf of the work done by his Working
Group.

Planning of future meetings of BSCE

The Chairman announced that the 21st BSCE meeting will be
held in Jerusalem, Israel, starting on 23 March 1992 and
ending on 27 March 1992.

He had alsc been in touch with delegates from other
countries in order to make arrangements for future meetings
in the 1990'ies,

On behalf of the Israeli delegation, Eyal Shy invited the
meeting to Israel indicating that the time was chosen
bacause of the weather and because of the possibility to

watch migration of birds.
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Other Matters

J.E. Jansen, Norway, considered the meeting as very
successful and an eye-opener to newcomers like him. He
suggested, however, an arrangement of the papers in another
way than done at the meeting, for example to indicate with
a mark on the paper what kind of paper it is and to which

working group it belongs.

The Chairman answered that the idea brought forward by
Jansen would be considered in a Steering Committee meeting.
He further indicated that the Invitation Letter asked for
a summary of the paper on the 3rd page, the aim being to

facilitate the agquisition of the contents of the papers.

J. Thorpe, UK, informed the meeting of the existence in the
UK of a video on the subject of bird strike. As the video
was now about 20 years old and is a mixture of military and
civil, there had been discussions in the UK about the
production cf a new video aimed at civil airports, the
reason being that this is a man/management problem and that
there is a need to make the people who work on airports to
keep birds away enthusiastic., In the UK a video is
considered a good means of communications and is used for
all forms of life, from advertising and so on. He put the
questien if anybody had any opinion about the usefulness or
advisability of trying to produce a BSCE video aimed at

civil pilots.

¥. Leshem, Israel, suggested that the Steering Committee
not only discussed a videc film, but a marketing film of
the BSCE issuing the coming decade. He indicated that the
Israeli Raptor Centre would be happy to produce a video
from all the material shown at this meeting provided free

of charge for anyone who wanted it.

The Chairman replied that the suggestion of Y. Leshem would

be discussed at the Steering Committee meeting.
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J. Thorpe, UK, informed the meeting on the working papers
as follows:

WP 5 is really only an abstract of WP 3. WP & is also only
an abstract, but if anybody requires further information,
they should approach the author, R. Speelman. WP 47 and WP

48 have not been issued, but will appear in the final

FProceedings.

Finally, the Chairman announced that a revised Index for
the BSCE working papers issued during the period 1966 -
1990 would appear in the Proceedings as WP 53.

Israeli video

Y. Leshem, Israel, presented the video, Flying With The
Birds.

Termination of the Meeting

The Chairman expressed the gratitude of all the par-
ticipants of the meeting to the Naticnal Board of Aviation
in Helsinki indicating that the meeting will be remembered
for the very efficient way in which it has been per formed
and for all the arrangements of a social character the
participants had enjoyed. He mentioned the got-together
party hosted by FINNAIR, the visit to the Sinebrychoff Art
Gallery, the cocktail party in the City Hall of Helsinki
and the cruise in the afterncon on Thursday as well as the

dinner hosted by the National Board of Aviation.

On behalf of the spouses, he thanked the hosts indicating
that the spouses had enjoyed the visits to the Arabia
Factory, the Kalevala Koru Jewel Factory, the Brunberg
Confectionary Factory and the visit to the Sibelius House
and the FINNAIR Catering and Service Training Center.

He thanked every person from the host country who had
performed all sorts of work, and a special thank went to

the person in charge of the project.




He thanked all participants of the meeting for their work

and for their patience towards him.

His special thanks went to the members of the Steering
Committee and to his secretary who as usual had been of
invaluable help to him. Like +the elephants in Zimbabwe
leaning against the fences of the airports, he had leaned
agalinst the Steering Committee for help, but on this

occasion there was no damage.

fie indicated that BSCE was happy to see new faces at the
meeting, but also missed familiar faces. At the beginning
of the meeting he had been informed that Dr. Schabram from
the German delegation had passed away immediately after
the last meeting. He had had telephone calls from Colonel
Schneider, Denmark, and from Lars-0lof Turesson, Sweden,
that they were sorry not to be able to attend the meeting,
and he knew that Roxie Laybourne, John Seubert, USA, and
Tim Brom, The Netherlands, likewise deplored that for
different reasons they had not been able to attend the

meeting.

Ia declaring the meeting closed, he finally indicated that

in his opinion the 20th meeting had been a very successful

meeting.




