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Members/Participants
Bird Strike Committee Canada

Dear Member/Participant:

Please find enclosed the minutes/proceedings from Bird Strike Committee Canada
meeting #25 which was held in Ottawa on November 6 and 7, 1996. In addition, a draft
agenda for BSCC #26 has been included for your information. If you have comments or
questions on either document, please feel free to contact the undersigned.

Bird Strike Committee Canada #26 wil be held in St. John's, Newfoundland on
Wednesday, April 23, and Thursday, April 24, 1997. The meeting will be held at the
Delta St. John's Hotel and Conference Center located at 120 New Gower Street. There is
a block of rooms reserved under Transport Canada, Bird Strike Committee Canada, at
$ 1 09.00 per night for a single, and $119.00 for a double. The price does not include taxes,
and we recommend that you book your room soon, because the block will be released on
March 25,1997. The toll free reservation number in Canada is 1-800-268-1133. In the
United States the number is 1-800-877-1133, or you can call the hotel direct at 709-739-
6404. You may wish to bargain for a lower room rate, because the price that I have
quoted was necessary in order to guarantee a block of rooms.

If you have agenda items, or wish to present a paper, please contact me before March 14,
at 613-990-0515, or Fax at 613-957-4260. Also, if you plan to attend this meeting, I

would appreciate hearing from you, because it will help us to plan the field trip.

_ We look forward to seeing you in St. John's.

ì!a~~
Bruce MacKinnon
Wildlife Control Specialist

Canada 21-017 (962)



AGENDA TIMETABLE

BIRD STRIKE COMMITTEE CANADA
26TH MEETING

ST. JOHN'S, NEWFOUNDLAND
APRIL, 1997

I Wednesday, April 
23, 1997 I

0830 - 0900 COFFEE AND MUFFINS ALL

0900 - 0905 WELCOME BRUCE MACKINNON

0905 - 0910 OPENING HAROLD HEFFERTON
ST. JOHN'S AIRPORT MANAGER

0910 - 0920 INTRODUCTION OF ATTENDEES MARIO LAROSE &
BRUCE MACKINNON

0920 - 0930 REVIEW OF MINUTES - BSCC 25 ACTION ITEMS MARIO LAROSE &
BRUCE MACKINNON

0930 - 0945 BIRD STRIKE SUMMARY REPORTS DND, TC, AC, CAI, FAA,
USAF, ICAO

0945 - 1000 ROBIN HOOD BA Y WASTE DISPOSAL DR. ROLPH DA vis

FACILITY - AN OVER VIEW

1000 - 1200 FIELD TRIP - ROBIN HOOD BA Y WASTE DA VE BLACKMORE
DISPOSAL FACILITY DR. ROLPH DAVIS

1200 - 1330 LUNCH - HARBOUR RESTAURANT ALL
BATTERY HOTEL

1330 - 1600 FIELD TRIP - ST. JOHN'S AIRPORT JIM ROCHE - ST. JOHN'S AIRPORT



I Thursday, April 24, 1997 I

0830 - 0900 COFFEE AND MUFFINS ALL

0900 - 0940 GULLS ASSOCIATED WITH THE ST. JOHN'S DR. ROLPH DAVIS
AIRPORT AND THE ROBIN HOOD BAY
WASTE DISPOSAL FACILITY

0940 - 1000 ROBIN HOOD BAY WASTE DISPOSAL FACILITY DA VE BLACKMORE
ST. JOHN'S MUNICIPALITY PERSPECTIVE

1000 - 1030 COFFEE BREAK ALL

1030 - 1050 WILDLIFE CONTROL TRAINING COURSE DA VE FAIRBAIRN
PICKERING AVIFAUNA STUDY - UPDATE

1050 - 1100 BIRD HAZARDS TO AIRCRAFT BOOK UPDATE DR. HANS BLOKPOEL
BRUCE MACKINNON
DR. RICHARD DOLBEER

11 00 - 1110 AGRI-SX BIRD DETERRENT DEVICE MARIO LAROSE

1 11 0 - 1 130 MILITARY AIRFIELD ZONING REGULATIONS PIERRE HIROT

1130 - 1200 OPEN

1200 - 1300 LUNCH ALL

1300 - 1445 OPEN

1445- 1515 COFFEE BREAK ALL

1515 - 1530 OPEN

1530 - 1545 OTHER BUSINESS ALL

1545 - 1600 CONCLUSION ALL



BIR STRIKE COMMTTEE CANADA
MEETING 25, NOVEMBER 6 & 7, 1996

CO-CHAIRS:
Mario Larose, Department of National Defence and Bruce MacKinnon, Transport Canada

MINUTES PREPARED BY: Carol Nishitoba
Transport Canada, Safety and Security, Aerodrome Safety

Name Organization Phone #

& Address Fax#

Mark Adam Falcon Environmental Services, Inc. Tel: (514) 425-2295
P.O. Box 81 Fax: (514) 425-6376

Ste. Anne-de-Bellevue, Quebec
H9X 3L4

Christy Atkins USAF BASH Team HQ Tel: (505) 846-5681

AFSC/SEFW Fax: (505) 846-0684

9700 Ave G, SE Bldg. 24499 E-mail: atkinsC(fsmtps.af.mil

Kirland AFB, NM
87117

David Ball Vancouver International Airport Tel: (604) 303-3508
P.O. Box 23750, A.P.O Fax: (604) 276-6395

Richmond, BC
V7B 1 Y7

Marcel Beauchamp Urban Nat. Res. Mgnt Tel: (613) 945-7552
DND (NDHQ) Fax: (613) 992-9422

101 Colonel By Dr.
Ottawa, Ontario
KIA 0K2

Joseph Belicek Transport Canada Tel: (403) 495-6056
Prairie and Northern Region Fax: (403) 495-4748

1100-9700 Jasper Ave.
Edmonton, Alberta T5J 4E6

Hans Blokpoel Canadian Wildlife Service Tel: (613) 952-2410
49 Camelot Drive Fax: (613) 952-9027

Nepean, Ontario E-mail: blokpoelh(fAESOTT.
KIA OH3 AM.DOE.CA

Don Borden West Carleton Airport Authority Tel: (613) 839-5276

P.O. Box 237 Fax: (613) 839-5390

Car, Ontario

KOA 1 LO

Tony Bosik Bosik Consultants Ltd. Tel: (613) 998-3303

5460 Old Mil Way Fax: (613) 998-3084

Manotick, Ontario

K4M LCL

Ed Cleary F AA-AAS-317 Tel: (202) 267-3389
800 Independence Ave., SW Fax: (202) 267-5383

Washington, DC
20591
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Name Organization Phone #

& Address Fax # 

Denis Cloutier Aeroports De Montreal Tel: (514) 633-3820
975 Romeo Vachon Nord (Suite 317) Fax: (514)633-3180

Dorval, Quebec
H4Y lHl

Todd Curtis Boeing Commercial Airplane Group Tel: (206) 234-2405
P.O. Box 3707, MS 67-TC Fax: (206) 237-8188
Seattle, W A E-mail: aaron.t.curtis(fboeing.com

98124-2207
Ramdatt (Bob) Dani Transport Canada Tel: (905) 612-5629

Pearson International Airort Fax: (905) 676-7646
P.O. Box 6003
Toronto AMF, Ontario L5P IB5

Rolph Davis LGL Limited Tel: (905) 833-1244
Box 280, 22 Fisher St. Fax: (905) 833-1255

King City, Ontario E-mail: 19l(fidirect.com
L7B 1A6

Jim Dayton ERDEC Tel: (410) 671-2586
SCBRD-RTL
Aberdeen Proving Brd.
Marland
21010

Jessica Dewey USDA APHIS-ADC Tel: (703) 572-6836
329 Nansemond St. SE Fax: (703) 572-6835
Leesburg, V A
20175

Richard Dolbeer USDA! APHIS! ADC Tel: (419) 625-0242
6100 Columbus Ave. Fax: (419) 625-8465

Sandusky, Ohio
44870

Hans 1. Dysarsz Canadian Bird Sup. Tech. Inc Tel: (604) 228-0300
#302-2577 Sasamat St. Fax: (604) 228-0355

Vancouver, BC
V6R 4A6

Paul E. Ellis NA V Canada Tel: (613) 998-6593
77 Metcalfe St. Fax: (613) 991-9451

Ottawa, ON

Lyle Fair Canadian Forces Tel: (613) 992-0140
Directorate of Flight Safety, NDHQ Fax: (613) 992-5187

305 Rideau Street
Ottawa, Ontario KIA 0K2

Dave Fairbairn Jacques Whitford Environment Ltd Tel: (613) 738-0708
2781 Lancaster Road, Suite 200 Fax: (613) 738-0721
Ottawa, Ontario E-Mail: dfairbai(f
K1B 1A7 j acquesw hitford. com

James E. Forbes USDA! APHIS! ADC Tel: (518) 477-4837
1930 Route 9 Fax: (518) 477-4899
Castleton, NY
12033
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Name Organization Phone #

& Address Fax#
.

Steve Garber The Port Authority of NY and NJ Tel: (718) 244-3773
John F. Kennedy Intl Airort, Building 14 Fax: (718) 244-3777

Jamaica, New York
11430

Michael Givlin Bird Control International Tel: (519) 853-1771
P.O. Box 121

Georgetown, Ontario
L 7G 4T1

Mike Hendrik MClA (Transport Canada) Tel: (613) 998-3536
50 Airort Rd. Fax: (613) 990-0428

Gloucester, Ontario
KIV 9B4

Laura Henze USDA, APHIS, ADC Tel: (413) 753-2403
463 West St. Fax: (413) 253-7577

Amherst, MA
01002

Pierre Hirot National Defence Canada Tel: (613) 945-7746
Program Man. Aireld Zoning Fax: (613) 992-9422

9CBS, 101 Colonel By Dr.
Ottawa, Ontario
KIA 0K2

Rob Hough Edmonton Airorts Tel: (403) 890-8530
P.O. Box 9860 Fax: (403) 890-8550

Edmonton International Airort
Edmonton, AB
T5J 2T2

Capt. Mario Larose Air Command Headquarters Tel: (204) 833-2500 ext. 2103
Westwin, Manitoba Fax: (204) 833-2604
R3J OTO

Bruce MacKinnon Transport Canada, AARMB Tel: (613) 990-0515
18C, Place de Vile Fax: (613) 957-4260
Ottawa, Ontario
KIA ON8

Bryon Mask Air Canada (024) Tel: (514)422-7924
P.O. Box 9000 Fax: (514) 422-7606

Postal Stn. St. Laurent
Montreal, PQ
H4Y 1C2

Red Mason Wildlife Control Consultant Tel: (416) 621-3905
265 Markland Dr. Apt. 205
Etobicoke, Ontario

Marc Meunier Transport Canada Tel: (514) 633-3847
700 Leigh Capreol Fax: (514) 633-3250

Dorval, Qc
H4Y lG7
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Name Organization Phone #

& Address Fax #

Rhonda Millikin Canadian Wildlife Service Tel: (604) 946-8546
Environment Canada Fax: (604) 946-7022
5421 Robertson Rd. RR 1 E-mail: rhonda.millikin(gec.gc.ca

Delta, BC
V4K 3N2

Carol Nishitoba Transport Canada, AARM Tel: (613) 990-3739
l8C, Place de Ville Fax: (613) 957-4260
Ottawa, Ontario
KIA ON8

Henri Ouellet 175 Avenue de la Citadelle Tel: (819) 595-4956
Hull, Quebec Fax: (819) 595-8725
J8Z 3L9 E-mail: henri.ouellet(fsympatico.ca

Robert Perkins CALP A Tech Safety Tel: (905) 453-8210
Airort Ground Environment E-mail: PERKR(fimmedia.ca
Special Technical Committee
1200 Steeles Ave. E.
Brampton, Ontario

Alistair Pinos ICAO Mtl Tel: (514) 954-8182
999 University Street Fax: (514) 954-6759
Montreal, Quebec E-mail: apinos(fICAO.org

Carol Potter RR#3 Tel: (613) 520-2600 x3852 (work)
Spencervile, ON E-mail: cepotter(fccs.carleton.ca
KOE LXO

Kevin Psutka Canadian Owners and Pilots Association Tel: (613) 236-4901
1001-75 Albert St. Fax: (613) 236-8646
Ottawa, Ontario E-mail: kpsutka(fcopanational. org

KIP 5E7

Mike Robinson Alexander Howden Aviation Tel: (011) 44-0171-623-5500
Block 8, Devonshire Square Fax: (011) 44-0171-216-3881
London
EC3 (England) * from North America

William S. Seegar ERDEC, US Army Tel: (410) 671-2586
SCBRD-RTL Fax: (410) 671-3685
Aberdeen Proving Gd.
Maryland 21010

Peter Serwylo Peter Serwylo Wildlife Control Tellax: (902) 461-1058

1 Brookdale Crt, Unit 114
Darouth, NS
B3A 4P7

Harlan D. Shannon Dept. of Meteorology Tel: (814) 863-1036
Penn State Univ.
University Park, P A
16802

Trevor Smith Transport Canada - TDC Tel: (514) 283-0022
800 Rene Levesque W, 6th Floor Fax: (514) 283-7158
Montreal, Quebec
H3B LX9
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Name Organization Phone #

& Address Fax # 

Victor E. F. Solman 614 Denbury Ave. Tel: (613) 722-3691
Ottawa, Ontario
K2A 2P 1

Richard Sowden Air Canada Pilots Association Tel: (905) 678-9008
5915 Airort Rd. Suite 320 Fax: (905) 678-9016

Mississauga, Ontario
L4V 1 Tl

Terr Thompson Calgar Airort Authority Tel: (403) 735-1407
Fax: (403) 735-1418

Howard Troughton 904-424 10th St. NW Tel: (403) 283-3392
Calgar, AB
TIN 1 V9

Rita Watermann Bird Control International Tel: (519) 853-1771
P.O. Box 121

Georgetown, Ontario
L7G 4Tl

Ulrich Watermann Bird Control International Tel: (519) 853-1771
P.O. Box 121

Georgetown, Ontario
L 7G 4Tl

Sandra Wright Biological Technician Tel: (419) 625-0242
USDA! APHIS! ADC Fax: (419) 625-8465

6100 Columbus Ave.
Sandusky, Ohio
44870
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Minutes of the 25th meeting of
Bird Strike Committee Canada

November 6, and 7, 1996
Citadel Inn

Ottawa, Ontario, Canada

1.0 Introduction and Welcome

lain Henderson, Director General, Transport Canada Airorts, opened the meeting, stressing three points regarding
bird strikes: 1) the probability of a major aircraft loss resulting from a bird strike is increasing; 2) birds are a serious

international problem; and 3) the bird strike problem is a technical implementation problem where solutions are of
no use unless put into effect.

Bruce MacKinnon provided the offcial welcome, and explained that there was a change in focus with this meeting.
Normally there is a field trip on the second day, but the large number of 

papers dealing with landfill and zoning

issues necessitated two days indoors.

2.0 Introduction of Attendees

3.0 Review of the Minutes/BSCC 24 Action Items

There were no comments or amendments proposed for the BSCC 24 minutes.

BSCC Action item 1 ("BSCC Logo") was discussed by Mario Larose. The issue wil be discussed at BSCC 26. As
for action item 2 ("Future Role & Activities of BSCC"), Bruce MacKinnon felt that it was premature to discuss this
because of uncertainty related to the reorganization within Transport Canada.

4.0 Airport Operator Liabilty

Captain Richard Sowden explained that airport operators can be liable for bird strike accidents that occur within the
airort environment and can face potential lawsuits. Airort operators must take all reasonable action(s) to reduce
the chance of a bird strike. Airport operators should not limit their actions only to the airport, but should work to
influence land use decisions off airort propert that have the potential to affect safe aircraft operations. Airort
operators must be aware of their legal responsibilties and involve others in the aviation industr (e.g. A TC, pilots,
aircraft designers) to exchange information and share the responsibility of preventing bird strike hazards. (See
appendix 4 for more information.)

5.0 TDC Bird Hazard Research Project

Trevor Smith from the Transportation Development Centre in Montréal gave a preview of 
the aforementioned

project. This comprehensive project wil research and evaluate the nature and cost of 
bird hazards and assess and

reduce the risks of bird strikes by updating and expanding on a TDC study from 1979. The results may lead to
additional R&D solutions to manage bird hazards. LGL is undertaking the first phase of 

the project before

continuing with more specific research. Trevor said they hope to have the project completed by the end of 1997.
(For an outline of his presentation please see appendix 5.)
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6.0 Other Business

Bruce MacKinnon discussed a proposal to update the Bird Hazards to Aircraft book written by Dr. Hans Blokpoel.
Since being issued in 1976, the book has been widely distributed within the aviation community, and an updated
book could prove to be invaluable. Although Transport Canada's involvement in this issue is uncertain, the
involvement of the aircraft and airline industr as well as other stakeholders would be important. There was
agreement from the committee that the book should be updated, and a letter of resolution in support ofthe project
from BSCC to Transport Canada senior management was proposed.

7.0 Managing the FAA Bird Strike Database and Initial Analysis

Sandra Wright explained the task of organizing and inputting past and present data into the FAA bird strike
database. Tasks she described included arranging the backlog of entries, eliminating duplicates, and completing
incomplete reports. The first annual report reflecting bird strike information was published in November 1995.
Several changes were made to improve the FAA strike reporting form 5200-7. (Please see appendix 6.) Although
there are many reports to sift through, it is estimated that about 80% of all American bird strikes go unreported.

Ed Cleary presented statistics based on the 1993, 1994, and 1995 bird strike reports (see appendix 7). Some of the
bird strike statistics included time of day (most strikes occur during the day but there is a higher strike rate at dusk),
type of aircraft (mainly short haul commercial aircraft), species most frequently strck (gulls), and reporting source
(most by commercial aircraft operators). He pointed out that although there are hidden indirect costs, the overall
cost of wildlife strikes to US airlines and military may exceed $200 milion!year.

8.0 Assessment of Bird Strike Accident Risk using Event Sequence Analysis: An Update

Todd Curtis from Boeing provided an update on an event sequence analysis presentation that he originally gave at
BSCC 24. He pointed out that by using event sequence analysis and determining what has occurred in past
accidents you can determine possible future outcomes. He examined 8 large jet transport accidents for this case
study, and discovered some common elements among the 8 events.

9.0 Using the World Wide Web for Bird Strike Hazard Awareness

Todd Curtis informed us of the bird hazards to aircraft web site he has set up to provide information to the general
public on aviation safety. It is a prototype site on a private page using public information, with no affliation to
Boeing. Todd outlined his l2-step program for putting together a successful web site, and gave several reasons to
be on the World Wide Web.

His site can be found at htt://airsafe.com

10.0 Nairobi ESAF Workshop

Alistair Pinos from ICAO reviewed the proceedings of the Nairobi ESAF workshop held at the Nairobi ICAO
regional office. This workshop was held during one week in September and was attended by regional and
international representatives. Bird strike incidents are on the increase and are becoming a serious problem in Africa.
After reviewing some of the presentations from the workshop he concluded that the meeting was beneficial to all
participants. (See appendix 8 for a report on the ESAF workshop.)
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11.0 Ottawa-North Bay Bird Studies

Carol Potter's presentation was divided into two parts. At first she discussed the results of 
her Ottawa and North

Bay airport bird studies, which assessed the abundance and habitats of birds and reviewed bird control activities.

Her findings showed that Rig-biled gulls were the most abundant species; few bird movements took place between
woods and airfield; and that shorter grass attacts the more commonly strck species. She concluded with several
recommendations to mitigate bird strike hazards through methods such as maintaining longer grass height and
developing stronger zoning regulations.

Carol then presented her Carleton University thesis on Ring-biled gull populations near the Ottawa and North Bay
airorts. She outlined the 4 objectives of the project and reported her research methods and results. Her 3
conclusions were: the number of gulls is affected by landscape, Rig-biled gulls near airports exhibit different
characteristics than those in forested areas, and the bird control program at MacDonald-Cartier International Airort
is working (i.e. gull numbers are lower). (The abstract from her paper is found in appendix 9.)

12.0 BSCUSA- Phoenix

Jim Forbes summarized the proceedings from the August BSCUSA meeting in Phoenix. Due to an increased
registration cost resulting from AAAE involvement, many of the regular members from the industr could not
attend. However the Elmendorf A WACS accident led to a large turnout from the USAF. Jim discussed 3 issues
being examined for the upcoming meeting in Boston: the original idea of 

producing meeting proceedings was

rejected by the Steering Committee, who concluded that the cost of postage and printing was too high; three
working groups were developed to address various issues; and in future letters ofresolution wil be prepared by the
committee. Jim concluded his presentation by mentioning that the next BSCUSA meeting wil be at Boston's
Logan airort on August 12 to 14, 1997, and anyone who would like to present a paper should contact Richard
Dolbeer.

13.0 Mexican Bird Hazard Assessment at Proposed Mexico City International Airport

Ed Cleary discussed a new Mexico City airport which is being planned because there is no expansion potential at
the current Mexico City Airort. The FAA had been consulted to evaluate one of 3 sites. He emphasized that
Mexico is concerned about safety issues related to birds, and recommended the formation of a BSC Mexico or BSC
North America.

Richard Dolbeer gave a description of the proposed site, and explained that it is a major wintering ground for
waterfowl, which are protected by international treaty, and the necessary wetland drainage that would occur in order
to build an airort would require the provision of compensating habitat for waterfowL.

14.0 'Flying With the Birds' video

Bruce MacKinnon presented Dr. Yossi Lesham's video that was shown at BSCE in London. This excellent video
describes the work that has been done in Israel to manage the bird strike problem.

15.0 Tribute to Red Mason

Bruce MacKinnon presented a gift to Red Mason on behalf of Transport Canada and BSCC. Red's many years of
contribution to BSCC, the Transport Canada Wildlife Control training program, and his work at Lester B. Pearson
International Airort were acknowledged.
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16.0 Wildlife Control Offcer's Association

On behalf of Peter Jaran, Bruce MacKinnon presented an outline of a proposal to create a Wildlife Control
Officer's Association which would provide a forum for communication between airport wildlife control personnel
and committees such as BSCC, BSCUSA, and IBSC. (Complete information can be found in Appendix 10.)

17.0 Multi-Agency Bird Strike Awareness Video

A new bird strike awareness video which is being developed by Transport Canada and Boeing was shown to the
group. Comments were provided by the committee, and the video wil be modified to address the committee's
suggestions. The updated video wil be shown at BSCC 26.

18.0 The Potential for Signifcant Financial Loss Resulting from Bird Strikes In and
Around an Airport

Michael Robinson from Alexander Howden Aviation provided some insight into the insurance aspects of the
aviation industr. Curent liability claims for jet transport accidents are around $2-$3 milion/passenger (US).
Michael described several scenarios to ilustrate how high awards could go (up to $1.4 bilion). He concluded by
stating that airport liability insurance is relatively inexpensive when compared to the potential costs incurred due to
a bird strike accident (see appendix 11).

19.0 Findings of a 2 Year Wildlife Hazard Assessment at Washington Dulles Airport

Jessica Dewey presented the results of a comprehensive study undertaken from September 1994 to August 1996 at
Washington Dulles Airport. Four ecological studies were carried out: a bird survey; a small mammal study; a pond
survey; and a deer management study. (Please see appendix 12.)

At the end of this presentation, the meeting was adjoured for the day.

DAY 2

20.0 Introduction to TC Aerodrome Safety Branch

Harvey Layden, Transport Canada's Director of Aerodrome Safety explained that Transport Canada is undergoing a
significant transition and wil no longer by operating airorts. The Aerodrome Safety branch was created in order to
focus on policies, standards, and regulations.

21.0 Victoria Wildlife Control Management Plan

David Fairbairn from Jacques Whitford informed us that very few airorts have a documented airort wildlife

control management plan. As a result, Transport Canada has contracted Jacques Whitford Environment Ltd. to
produce a management plan for Victoria International Airport so that this plan can be used as a model for other
airorts in Canada. (See appendix 13.)

9



22.0 Proposed Standards for New and Expanded Landfill Sites - Accepting Non-
Hazardous Waste - Airport Planner's Perspective

Diane Waller began by explaining that local governents control much of the land surrounding airports. However,
the federal governent has produced 2 documents as guidelines in order to influence the types of land use activities
that take place near airports: The Airport Protection Plan and Land Use in the Vicinity of Airports (TP 1247). The
issues related to restrictions placed on lands near airorts can become very complex and there is a need for ongoing
dialogue between airort operators and municipal governent officials.

Two case studies dealing with Ottawa International Airort were then presented. The first occurred in June 1993
when the city of Gloucester wanted to create stormwater management ponds near the airport to control and treat
stoimwater runoff before it entered the Rideau River. Transport Canada's involvement began late in the process,
after the Master Plan was created and no other possible location was available. The ponds were constrcted and the
city has agreed to monitor the area for bird hazards and has modified the original plans to create an environment
which is less attactive to birds.

The second event began in June 1996, with a proposal to create a recycling facility southeast of 
the airort, within

the 8 km bird hazard zone. The proponent was convinced that his facility would not create bird problems, and was
unwiling to undertake a bird study. The Ministr of the Environment and Energy (MOEE) is satisfied that the
facility can operate bird-free, but wil conduct regular monitoring, and has attached strict conditions to the
proponent's certificate of approvaL.

From these 2 case studies, Diane found some problems with the site selection process. First, TP 1247 is only a
guideline, rather than a regulation. Second, airport planners have no authority over off-airport land-use. Recent
changes to the Ontario Governent planning process have included a draft document containing standards for
landfill sites, incorporating the 8 km radius in the siting process. (See appendix 14.)

Brad Eckert from the Province of Ontario MOEE gave an overview of provincial responsibilities. The provincial
governent has issued Ontario landfill standards, not regulations, which outline what the ministr expects when
siting facilities such as landfills. If MOEE standards are met, the facility should not create a bird hazard problem for
a local airort. Many of the details regarding a site's location and management must be worked out between the
proponent and airort operator, although the MOEE wil monitor activities.

23.0 An Industry Perspective on the Siting of Waste Disposal Facilties - With Reference to
Aviation Safety Issues

Howard Golby from BFI presented BFI's perspective on the siting oflandfills near airorts. He stated that the
proponent should be aware of issues that may arise when siting, and there is a need for timely and open
communication between airort operators and the proponent. Birds can be prevented from using landfills by
implementing and maintaining control programs from the start, in addition to properly managing the site
environment.

Two case studies were presented to demonstrate that landfill sites and airports can co-exist. The first dealt with the
opening of Denver's new international airort in 1995. Prior to the airport's development, a landfill had been in
operation 10,000 ft from the southernmost E- W runway. BFI treated this issue as though the landfill were a new
initiative. They determined that a bird control program was required and one was implemented in August 1993.
When compared to the number of gulls in the area prior to the control program, there are 95-97% fewer gulls at the
landfill since implementation of the bird control program. The second study dealt with Winnipeg International
Airort. A landfill was proposed 2 years ago that would be situated 9 km north of 

Runway 18-36 at Winipeg

International Airort. The site was opened on October 11, 1996. Numerous paries have been involved in the
planning process (TC, the airort, pilot unions, provincial governent, municipal governent), and actions were
carried out with the same objective as in Denver: to keep the birds away from the site. This wil be achieved
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through a bird control program, as well as by covering waste and draining standing water. As a result, birds have

not become established on the site to date.

Howard stressed the importance of constantly maintaining a control program by telling us that when the program
was stopped for one day, 500 gulls moved into the landfill area. He concluded his presentation by stating that
irespective of distance, landfills and airports can co-exist as long as there is communication among all parties
combined with proper management of the site. (Please see appendix 15.)

24.0 St. John's Bird Hazard Study

Dr. Rolph Davis from LGL Ltd. described the landfill site at Robin Hood Bay in St. John's, Newfoundland as
"unique". The site is located 4 km from the airort, and it is a 100 acre area that remains without benefit of any
modern management techniques. Transport Canada has funded 2 studies to determine how bird behaviour affects
the landfill and airport. The first study took place between late November 1995 and March 1996. It was determined
that there are 25, 000 gulls in the area which feed at the landfill site, and they then fly to Quidi Vidi Lake to loaf.
The gulls range in size from the 2 lb. Herring Gull to the 4.5 lb. Great Black backed gulL. The second study took
place from late June to early October and focused on nesting birds. It was a period with few gulls since young were
leaving the nest. The study concluded that the nesting season resulted in fewer birds affecting the airort. Rolph
explained that the city of St. John's has no money to improve the management of the landfill site, or to develop a
bird control program. Furthermore, in spite of the fact that there is a significant air safety risk associated with the
birds feeding at the Robin Hood Bay facility, studies have not been conducted during the period when the greatest
number of birds are in the area, and the problem may be even greater than predicted.

25.0 Pickering Avifauna Study

Ron Huizer from Jacques Whitford Environment Ltd. described the ongoing study (which began mid March 1996
and continues until February 1997) of landfill and compost sites within a 50 km radius of the airort. With 2 key

loafing and feeding areas near Lake Ontario, the total number of birds in the study area is currently 27,000 -- a
400% increase since 1972. The main feeding-Ioafing area is the Brock West landfiL. Waste from the Greater
Toronto Area is sent here, and several studies have pointed out the importance ofthis area for gulls. The second
bird attactant are the many compost sites which have been developed in association with pig farms. Food waste
from restaurants is fed to the pigs, and left-overs are composted. It is the compost material that is attactive to gulls.

Ron concluded his presentation by stating that compost sites pose a significant potential bird hazard, and
recommended that restrictions similar to those of landfill sites be imposed. (See appendix 16.)

26.0 YVR Wildlife Control Management Plan

Dave Ball from YVR described the airort's new wildlife control management plan which was initiated in March
1996 after a BA B767 strck 30 ducks. Currently, the airort has a 24 hour a day, 7 day per week patrol program,
with 2 Wildlife Control Officers on duty at all times. The team is made up of Dave as supervisor, 8 full-time
Wildlife Offcers, 1 chief Wildlife Officer, and 2 spares. From September 15 to October 15,29,339 birds were
observed. The costs for the program are as follows: $250,000 in salary dollars, $40,000 - $50,000 for vehicles,
$60,000 for equipment, and an unkown amount for project costs, such as ongoing worm and grass studies. Dave
described the current grass study, which is part of a 5 year plan to establish Reed Canar grass throughout the
airport. The airport is also testing the use of Velcro to attach N ixalite to signs and other perches so that the Hot Foot
which was previously used wil not cause problems for maintenance operations.

Dave described 2 current bird problems at YVR; both involving the new terminaL. Although every effort was made
to eliminate all possible nesting and roosting sites, some still exist. Also, during the constrction phase birds
became trapped inside the building. In addition to the problem of birds flying inside the terminal (although many
have been caught and reIeased), many passengers have begun to feed them. (See appendix 17.)
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27.0 BSCC Action Item

Vic Solman presented a draft letter of resolution from BSCC to update and print Dr. Hans Blokpoel's 1976 book.,
Bird Hazards to Aircraft. He received unanimous support for this proposal from the committee, making this the first
action item generated from BSCC 25.

28.0 The Bird Tracking and Aircraft Strike Forecast System

Dr. Wiliam Seegar presented information about using satellte telemetr to study and track free-ranging animals.
For example, he has placed a small transmitter on a Peregrine Falcon and has been able to monitor the birds
movements through the Andes and examine its habitat without having to send someone into the field. Work is
currently being conducted on a sophisticated GIS system used in combination with satellite telemetr to constrct a

model to forecast bird flght. The model uses meteorological information and wil be used during the next 4 months
at Naval Air Station Fallen. If successful, the model can be used to forecast and provide data on bird patterns in and
around airports. Bill's group hopes to use this system at a civilian airort with an established wildlife control
program to see how it can assist in monitoring potential bird threats.

29.0 One Dimension Soaring Forecast Model to Predict Bird Flight in Relation to Local
Aircraft

Harlan Shannon described current research that is being conducted on the correlation between the soaring of birds
and the boundary layer; that par of the lower atmosphere directly influenced by the earh's surface, in order to
predict the threat of a bird strike since birds rely on thermal circulation for soaring. The model is one-dimensional
in nature, and to initialize it 3 data sets were used: atmospheric sounding; large-scale model data (which can
influence and impact small processes), and off-the-shelf meteorological and biographical material (constants in the
model). Budgets of heat, moisture and momentum were calculated for each model layer, and the stability of each
model layer determines the extent of the thermal circulation.

The study was based on Pelican flght altitude vs. time of day over a one month period. From this data, 2
conclusions were made based on preliminary model results. The first is that the model does show a correlation
between soaring birds and the boundar layer process. Data revealed that the altitude of the Pelicans increased
during the day (9 a.m. - 2 p.m.) with thermal activity. Harlan did mention that the birds sometimes found additional
lift from other weather systems such as thunderstorms, which caused a slight deviation from the pattern. The
second finding was that the model can predict the evolution of thermals. This information wil assist in knowing
where to look for birds in the vertical column, while satellite telemetr can give us the actual position of the birds,
leading to the ability to forecast bird flght patterns to avoid bird strikes.

30.0 Canada Goose Movements in the Vicinity of Jamaica Bay - New York City

Dr. Steve Garber from JFK lnt'l Airort spoke about the different flght paths and movements of Canada Geese that
reside at Jamaica Bay in New York City. He described the birds' daily movements and how they affect aviation
safety at JFK Int'l Airort.

31.0 Birds at JFK Airport - Abundance, Risk to Aviation, and Management

Dr. Steve Garber described the complexity of managing wildlife at a busy international airport, and provided some
insight into the current lawsuit brought against JFK by Air France as a result of damage done to the Concorde after a
bird strike involving Canada Geese in 1995. He went on to discuss problems with protected lands near the airorts,
and some of the work that has been done with groups such as those who race pigeons near the airport. (See
appendix 18.)
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32.0 JFK Airport Falconry Program

Steve Garber explained that JFK needed more tools for their wildlife management program, and although debate
continues on the merits of falconr as a bird control technique for airorts, they felt that a test program had merit.
He went on to describe the success that they have had with falconry so far.

33.0 Calgary Avifauna Study

Terr Thompson from Calgary International Airort described the implementation of the wildlife control

management plan prepared by Howard Troughton from the University of Calgary. Howard's plan provided 64
recommendations; such as dawn, dusk and weekend patrols, alterations in land-use practices, and the need to
identify bird remains after strike incidents are identified.

Further to this, Calgar has conducted an evaluation of the Phoenix Wailer. Although they decided that the product
is a short term deterrent at best, the scope of the study was a limiting factor and further study is necessary to
completely evaluate the product.

34.0 Results of JFK Shooting Program

Jim Forbes presented data for the period 1991 to 1996 for the JFK gull shooting program, which begins in May and
rus to the end of August anually. Laughing gulls are the main problem species, with 173 laughing gulls strck by
aircraft between 1988 and 1990. In total, there have been 44, 359 laughing gulls removed, with 1991 being the year
with the largest number shot, primarily because it was the first year of the program. However, the number in the
colony has declined only 30%. He concluded by recommending the continuation of the shooting program and other
techniques until the gulls can be permanently moved. (See appendix 22.)

36.0 Action Items generated from BSCC 25
1. BSCC Logo - Mario Larose wil discuss the Logo at BSCC 26.

2. Bird Hazards to Aircraft Book - Bruce MacKinnon wil work towards facilitating the update of Hans Blokpoel's
1976 book; Bird Hazards to Aircraft

35.0 Other Business

The next BSCC meeting wil take place on April 23 and 24 in St. John's Newfoundland.

At this point, the meeting was adjourned.
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1+1 Transport Transports
Canada Canada

Airports Aéroports

Tranport Canda
Envionment and Support Servces
18C, Place de Vile
Otwa, Ontaro
KIA ON8

Your fie Vorre rèference

Our fie Notre rèfèrence

June 25, 1996
AK 5158-36-20-51

Al MerbersIarcipants
Bird Stre Commttee Canda

Dea Member/Paricipant:

Pleae fid enclosed the miutes from Bird Strie Commttee Canda meet #24
which was held in Richmond, British Columia on Apri 

10 and 11, 1996. In addition,

a copy of the 1995 Bird Stries to Canadian Aicraf Sum Report ha been
included. If you have questions or comments on either docuent, plea feel free to

contact the undersigned.

Bird Strie Commttee Canada meetig #25 wi be held in Otwa, Ontao, on
Wedesday, November 6 and Thursday, November 7, 1996. The meeting wi
commence at 0830 on Wednesday, at the Citael In 101 Lyon Stree, in downtown

Otwa. There is a block of rooms reserved under Tranport Can Bird Strie
Commttee Canada, at $81.00 per night single, and $91.00 for a double. We
recmmend that you book your room soon. The toll free resrvation number is 1-800-
567-3600.
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Bruce MacKion at 613-990-0515 before September 30.

We look forward to seeing you in Otawa, and if you have any questons or comments,
pleae contact the undersigned.

ši~
Bruce Mac~on
Maager, Wildle Control

Canada Made from recovered materials Fait de papiers récupérés 51-0208 (07 - 90)
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AGENDA-TIMET ABLE

BIRD STRIKE COMMITTEE CANADA
25TH MEETING

OTTAWA, ONTARIO
NOVEMBER 6-7,1996

I Wednesday, November 6,19961

TIME
0830 - 0900

0900 - 0905

0905 - 0910

0910 - 0915

0915 - 0920

0920 - 0935

0935 - 0950

0950 - 1020

1020 - 1100

II 00 - 1125

1125 - 1145

1145 - 1150

1150 - 1200

1200 - 1300

1300 - 1305

1305 - 1325

1325 - 1330

1330 - 1400

1400 - 1405

1405 - 1430

SUBJECT
Coffee and Muffns

Welcome

Opening

Introduction Of Attendees

Review Of Minutes - BSCC 24 Action Items

Airport Operator Liability

TDC Bird Hazard Research Project

Coffee

Managing the FAA Bird Strike Database and Initial
Analysis

1. Assessment of Bird Strike Accident Risk Using Event
Sequence Analysis: An Update

2: Using the World Wide Web for Bird Strike Hazard
Awareness

Ottawa-North Bay Bird Studies

Nairobi ESAF Workshop

BSCUSA-Phoenix

Lunch

SPONSOR
Complements of Jacques
Whitford Environment Ltd.

Bruce MacKinon

Iain Henderson
Director General
Transport Canada Airorts

All

Mario Larose

Bruce MacKinnon

Captain Richard Sowden

Trevor Smith

Compliments of Jacques
Whitford Environment Ltd.

Ed Cleary
Sandra Wright

Todd Curtis

Carol Potter

Alistair Pinos
Bruce MacKinnon

Jim Forbes
Richard Dolbeer

All

Mexican Bird Hazard Assessment at Proposed Mexico City Ed Cleary
International Airport Richard Dolbeer

'Flying With the Birds' video

Wildlife Control Offcer's Association

Multi-Agency Bird Strike Awareness Video

Tribute to Red Mason

The Potential for Significant Financial Loss Resulting
from Bird Strikes In and Around an Airport

Y ossi Leshem

Bruce MacKinon for
Peter Jaran

Bruce MacKinon

All

Michael Robinson
(Alexander Howden
Aviation)



1430 - 1500 Coffee Compliments of Jacques
Whitford Environment Ltd.

1500 - 1530 Findings of a 2 Year Wildlife Hazard Assessment at Jessica Dewey
Washington Dulles Airport

1530 - 1550 Victoria Wildlife Control Management Plan David Fairbair

1550 - 1600 IBSC- BSCE- London Mario Larose

Richard Dolbeer

1600 - 1730 Second International Water Volleyball Tournament All

1730 - 1900 Social Hour-Rideau Room Howard Golby (BFI)

I Thursday, November 7, 19961

TIME
0830 - 0900

0900 - 0905

0905 - 0930

0930 - 1000

1000 - 1030

1030 - 1045

1045 - 1105

11 05 - 1200

1200 - 1300

1300 - 1310

1310 - 1345

1345 - 1425

1425 - 1440

1440 - 1450

1450 - 1510

1510 - 1515

1515 - 1520

1520 - 1530

SUBCT
Coffee and Muffins

SPONSOR
Compliments of Jacques
Whitford Environment Ltd.

Harvey Layden

Brad Eckert
Dianne Waller

Howard Golby
John Wonnacott

Compliments of Jacques
Whitford Environment Ltd.

Rulph Davis

Ron Huizer

All

All

Dave Ball

Bil Seegar

Steve Garber

Compliments of Jacques
Whitford Environment Ltd.

Terr Thompson

David Anderson

Jim Forbes

All

All

Introduction to TC Aerodrome Safety Branch

Proposed Standards for New and Expanded Landfill
Sites-Accepting Non-Hazardous Waste-Airort
Planner's Perspective

An Industr Perspective on the Siting of Waste Disposal
Facilities - With Reference to Aviation Safety Issues

Coffee

St. John's Bird Hazard Study

Pickering Avifauna Study

Discussion

Lunch

YVR Wildlife Control Management Plan

1: One Dimension Soaring Forecast Model to Predict
Bird Flight in Relation to Local Aircraft

2: The Bird Tracking and Aircraft Strike Forecast System

i: Canada Goose Movements in the Vicinity of Jamaica
Bay-New York City

2: Birds at JFK Airort-Abundance, Risk to Aviation,
and Management

3: JFK Airport Falconr Program

Coffee

Calgary Avifauna Study

YVR System Safety Review (1996)

Results of JFK Shooting Program

Other Business

Conclusion
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1996 Highlights

*N.B. The following is preliminar data only, and does not include strikes reported by airports, or through OIRS and CADORS.

. So far, a total of368 bird strikes were reported to Airports Group in 1996. Of 
these, 328

occurred at Canadian sites, 23 occured outside Canada, and 17 were of unown origin.

. There have been 12 Aborted Takeoffs and 34 Precautionar Landings.

. Predominant bird species have been gulls (23%), sparows (9%), swallows (4%), and starlings

(4%). Of 
the strikes reported, 32% could not identify the bird involved.

Gulls

Sparrows

Swallows

Starlings

Hawks

Ducks
-

Mourning Dove GE 2%

Snow Bunting ~ 1 %

Canada Geese

Unknown
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. Key airports include Lester B. Pearson International (54 strikes), Dorval (28 strikes),
Vancouver International (18 strikes), and Winnipeg International (17 strikes).

Lester B. Pearson

Dorval

Vancouver Int'l

Winnipeg Intl

CFB Cold Lake

CFB Moose Jaw

Ottawa Int'l

Calgary Intl

CFB Trenton

CFB Greenwood 7

Port Hardy 7

Quebec 7
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AIRPORT OPERATOR LIABILITY

by

Captain Richard Sowden
Chairman, Technical & Safety Division

Air Canada Pilots Association

Aviation safety operates on the principle that "what is wrong" is more important than "who is
wrong". To expand on this; it is more important to identify what were the causal factors of an
accident, and prevent similar accidents from occurring, than it is to identify the party or parties
that may have committed the errors that directly or indirectly led to the accident.

This directly conflicts with the legal principles of negligence and liability. As individuals who
are concerned with enhancing aviation safety we are all now placed in the difficult position of
when we identify a safety problem, of not only having to determine "what is wrong" and correct
it, but to make sure that from the legal perspective, that we are not the labe1ed "who is wrong",
and become the subject of a major law suit.

Before we go any further let us quickly review the definitions of liability and negligence. I am
not a legal expert so the definitions presented below, are expressed in layman's terms.

Negligence

A person or agency is considered negligent when they act without due care, or when they
fail to act and a party whom they ought to have considered is affected by their actions or
their failure to act.

Courts wil impose certain "standards of care" which wil be expected under given

circumstances. A court wil review all relevant documents to establish what the appropriate
"standard of care" should be. This standard of care for bird hazards would be compared with
ICAO ANNEX 14, Chapter 6 & 9, FAA Order 5200.5 and Transport Canada TP1247 and any
other documents that would directly relate to the specific circumstances of the accident in
question.

Liabilty

The principle of liability depends on the proof of negligence. Should a plaintiff be able to
prove that a person or agency was negligent in their duties with respect to controlling
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wildlife either on, or in the vicinity of, an airport then that party or agency wil be liable
for any damages incurred.

Where does this lead us with respect to the 1iability of an airport operator with respect to
responsibility for bird strike reduction programs. Three more legal definitions are necessary to
complete the legal picture of responsibility. These are the legal terms "invitee", "occupiers
liability" and "unusual danger". These terms are interrelated, and are explained below

Invitees

Aircraft using an airport are considered to be "invitees". Invitees are expected to use
reasonable care on their part for their own safety.

Occupiers Liabilty

The operator of an airport is liable as an "occupier" of the airport property. The occupier
must use reasonable care to prevent damage to an "invitee" from "unusual danger" of
which he knows or ought to know.

Unusual Danger

Unusual danger is difficult to define and is determined on a case by case basis. The
principle applied is that an occupier is required to exercise reasonable care to prepare the
premises for the safe entry of the invitee.

From the above definitions we are able to draw the following conclusion:

In the event of an aircraft accident at their airport directly or indirectly

caused by a bird strike, the operator of an airport, to minimize the

possibility of being successfully proved negligent and therefore liable
for damages incurred, must take all reasonable actions to minimize the
risk of birdstrikes at that airport.

Failure to do a credible job in all aspects of birdstrike prevention at an airport wil place the
operator in a precarious position of liability in the event of a bird strike caused accident.

Airport operator birds trike prevention is not limited to controlling birds on the airport itself.
Aircraft approaching and departing an airport, while not actually on the airport property, are
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subject to danger from birdstrikes associated with bird movements in the vicinity of the airport
that are attracted to landfil sites and other land uses that attract birds. The liability of an airport
operator can extend to bird strike hazards caused by birds from off airport locations.

If the operator of an airport becomes aware of the potential development of a land use in the
vicinity of the airport, such as a landfil site, that may produce an increase in the bird strike risks
at the airport, then the airport operator must, to minimize possible litigation, carr out all

reasonable actions to either prevent that land use from occurring, or to ensure that mitigation
measures are carried out to prevent the land use from creating a bird strike risk to aircraft.

To minimize the chance of being successfully sued in the event of a bird strike at the airport
caused by a bird from a nearby land use, it wil be critical for the airport operator to establish that
a logical process for evaluation of the proposed site was carried out, with respect to aircraft bird
hazards. This site selection process must apply defined standards for land use within the vicinity
of an airport, but more importantly it must be a case specific examination of the proposed landfil
site and its interactions with the local bird population and the airport.

Critical to the success of reduction in the chance of litigation is that the airport operator must be
able to prove a track record of active participation in the entire site selection process that
establishes the airport operator's position of making all reasonable efforts to ensure safety at the
airport is not compromised.

As an airport operator it must be remembered that one can describe the possibility of being made
a party to legal action, in the event of a bird strike related accident, as being like the chances of
getting a gastrointestinal disorder while traveling in the third world. It is not a question of if you
get sick, but rather when, how badly and how long for. In the case of a law suit, it wil be when
you are sued after the accident, how much for, and how long it takes to sette the legal action.

You might ask:

"Why should I be concerned about being named in a post crash law suit?"

In recent times the typical post crash lawsuit monetary awards have been in the neighborhood of
two to three milion U.S. dollars per passenger, plus the cost of the aircraft hull. If we were to use
the example of a one hundred milion U.S. dollar aircraft, with two hundred passengers and crew
on board that was totally destroyed and all aboard kiled, the total award would be a minimum of
five hundred milion U.S. dollars.

Why have I taken the trouble to lead you through this discussion? The above information is not
meant to be interpreted as scare tactics. The potential for expensive law suits is very reaL. Even if
the legal action is not successful, the cost of defending against the action can be enormous.

My goal in making this presentation is very simple; I hope that by informing airport operators
what their 1egal responsibilities are, and by pointing out what the potential costs can be if the job
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of wildlife management is not completed effectively, that I may have provided you with the
ammunition to convince the powers that control airport budgets, that wildlife management is a
cheap form of insurance against expensive law suits. This is a perfect example of the statement
made by many aviation safety experts when battlng bureaucrats who complain of the costs of
implementing and maintaining aviation safety programs

"If you think that safety is expensive, try having an accident."

In conclusion:

Although I have focused my presentation on the responsibilities of airport operators, I must add
that the rest of the aviation industry also shares responsibility in helping prevent bird strikes.

Regulators must enact effective legislation that allows for the control, or prevention of
unsuitable land uses in the vicinity of airports.

Aircraft designers must investigate ways to build aircraft that have less chance of sustaining
significant damage to critical components in the event of a bird strike.

Engine manufacturers must design engines that are able to withstand single bird or multiple bird
strikes from larger species of birds stil provide sufficient reliability to allow for a safe return of
the damaged aircraft.

Air traffic controllers must provide information on bird movements to wildlife management
personnel, to identify potential problem areas to be addressed, and pilots to aid them in making
decisions on whether to adjust flght profies or delay operations to reduce the chance of a bird
strike.

Pilots must also help by reporting bird strikes when they occur, as well as informing air traffic
control personnel of wildlife activity that they observe that may be of potential danger to other
aircraft.

As you can see all of the members of the aviation industry must provide vital information on
wildlife activities at an airport. These observations wil enable the airport operator to develop and
continually adapt a wildlife management program that wil minimize the risk of aircraft operating
in and out of that airport.

If we all work together to exchange information and support the common goal of reducing bird
strikes, the end result wil be safer travel for the public.
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NEW PROJECT TO ASSESS
AND MANAGE THE HAZARD OF

BIRDS TO AVIATION

. In October 1996 the Transportation

Development Centre (TDC), began a
project to research and evaluate the nature
and costs of the hazard of birds, assess the
risk to Canadian aviation as well as
methods to reduce the hazard of 

bird
strikes to aircraft.

. The Canadian firm LGL Limited, led by
Dr. Rolph Davis, has been selected to
undertake this project with TDC.

. TDC's client is Transport Canada's
Aerodrome Safety Branch. The Project's
steering committee includes members of
BSCC - progress will be reported to
members ofBSCC.



. Intended to update and expand the
previous (1979) national study, and assess
the degree this hazard has changed over
time.

. It will also involve completion of an initial
assessment of the comparative
effectiveness of technological and
operational solutions (ground-based and
aircraft-mounted) in reducing this aviation
hazard.

. Expected to lead to additional R&D to
develop and evaluate the solutions short-
listed, and assist in the development of
plans to cost-effectively manage bird
hazards in Canada.

. A final report will be available the end of
1997.



TRASPORT CANADA BEGINS NEW PROJECT TO ASSESS
AND MANAGE THE HAZAR OF BIRDS TO AVIATION

In October 1996 the Transportation Development Centre (TDC), the R&D ar of
Transport Canada, began a project to update a 1979 national study investigating the
natue, costs, and methods to reduce the hazard of bird stnkes to aircraft. The Canadian
firm LGL Limited, led by Dr. Rolph Davis, has been contracted to undertake this project
with TDC.

For more than two decades a Transport Canada wildlife control program has managed
this hazard to Canadian aviation and collected information on bird stnkes. The 1978 TDC
study was pioneer work, and in 1992 TDC undertook a project to develop aircraft-
mounted technology to deter birds from aircraf. Ths research, as well as the new project,
is being undertaken at the request of Transport Canada's Aerodrome Safety Branch
(Safety and Secunty Group), which manages the wildlife control program and collects
bird stnke statistics.

Two recent accidents highlight the need to do more to reduce ths hazd: a U.S. Ai Force

AWACS was lost after it hit geese in Alaska - 24 people were killed, and the aicraft, worth
more than $189 milion, was destroyed; in Los Angeles a Canadian Airlines aicraf hit a

one-pound bar owl - the total costs from ths strke were estimated at $3 millon. Other
recent accidents that have been expensive for the airlines involved a Canadian Ailines
aicraf tag off from Calgar and a Concorde landing at New York. It is estimated that

the 2 200 bird strkes reported each year in the U.S. are only 15% of 
the actu number of

bird stres - and that the tota anua cost of damage from bird stnkes, aside from

catatrophic accidents, is over half a billon dollars. 837 bird stres were reported in
Canada in 1995.

The new project is intended to update and expand the previous national study and to
research and evaluate the natue and costs of the hazard of birds, and assess this risk to
Canadian aviation. It will also involve completion of an initial assessment of the
comparative effectiveness of ground-based and aircraft-mounted technological and
operational solutions in reducing this aviation hazard. A final report will be available by
the end of December 1997. This project is expected to lead to additional R&D to develop
and evaluate the solutions short-listed, and assist in the development of plans to cost-
effectively manage bird hazards in Canada.

Organizations and individuals who would like to become involved in this project or have
information that may be relevant are invited to contact:

Trevor Smith or Dr. Rolph Davis
Transportation Development Centre President

Transport Canada LGL Limited
800 René Lévesque Blvd. West, 6th Floor 22 Fisher Street

Montreal, Quebec P.O. Box 280
Canada H3B LX9 King City, Ontario
Te1.514-283-0022, Fax:283-7158 L7B 1A6
e-mail: smithtnêtc.gc.ca Tel.:905-833- 1244, Fax:833- 1255

e-mail: 19lêidirect.com



APPENDIX 6

Things that Go Bump in the Flight: Managing the FAA Wildlife
Strike Database



THIGS THAT GO BUM IN THE FLIGHT:
MAAGING TH FAA WIDLIFE STRI DATABASE

Sandra E. Wright
U.S. Department of Agrcultue, Anmal Damage Control

National Wildlife Research Center
6100 Columbus Avenue, Sandusky, Ohio 44870

ABSTRACT: The collision of birds and other wildlife with aircraft is a serious problem. To
better define wildlife problems at and around airports in the United States, the FAA has collected
bird and other wildlife strike reports since 1968, In 1995, the U.S. Department of Agriculture,
Anmal Damage Control (ADC) Program, through an Interagency Agreement with the FAA, took
over management of the database. As of November 1996, over 10,000 records on wildlife strikes
to civilian aircraf from 1992 to the present have been organized by date, checked for accuracy,
edited and entered into a computerized database. Approximately 85% of 

the strikes were

reported on the FAA 5200-7 form, with the remainder coming from various sources including
individual airport reports, FAA Preliminary Aircraft Incident Reports and NASA's Aviation
Safety Reporting System. Many strike reports contained incomplete or conficting information.
Additional data and clarification of these reports have been obtained by contacting those involved
as well as by referencing aviation industry databases.

The first annual report summarizing wildlife strikes to civilian aircraft in the United States has
been completed for 1994. The International Civil Aviation Organization has received copies of
the 1994 and 1995 FAA database for entry into their world-wide bird strike database. The
compilation and analysis of this information is critical in determning the scope of wildlife strikes

so that corrective measures can be taken to ensure safe and economic air transport. Database
reports have already been used to justify wildlife management actions at airports that otherwse
might have been too controversial to undertake.

Recommendations to improve the FAA Form 5200-7 include: changing the ''Date of incident" to
read month, day, year; change "Take-off' to "Take-off roll"; broadening "Engine Damage Cost"
to include al costs; deleting "in thousands" in the "Estimated cost" section and deleting
"Optional" next to "Reported by". Presently, it is estimated that less than 20% of all strikes are
reported. Suggestions for improving the form and promoting the reporting of strikes are
welcome.

NUER OF RECORDS IN THE FAA WIDLIFE STRI
DATABASE AS OF NOVEIMBER 1996

Year No. of Records Comments

No Date 117

1983-88 36 New entries 

1989-91 5138 Not edited
1992 2245 In progress
1993 2214 Edit complete

1994 2307 Edit complete

1995 2412 Edit complete

1996 689 In progress

TOT AL 15, 158
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Wildlife Strikes to Civilian Aircraft.in the United Sates~ 1993-1995.

ABSTRACT

This report represents the first intense examation of several years of United States civiian
aircraft wildlife strike data. Reported wildlife strikes involving civilian aircraft in the U. S. for
1993-1995 were analyzed. About 2,200 wildlife strikes were reported to the Federal Aviation
Administration (FAA) each year. This reporting rate is probably less than 20% of the actual
number. Reports were received from all 50 States and most USA terrtories. About 97% of the
reported strikes involved birds, 3% involved mamals, and ~1 % involved reptiles. Gulls (14%)
and watedowl (6%) were the most commonly struck birds; deer (2%) and coyotes (-:1%) were
the most commonly struck mamals.

The types of aircraft most frequently involved in wildlife strikes were Boeing 737 (18%),
McDonald Douglas MD-80IDC-9 (18%), and Boeing 727 (7%). Aircraf components most
frequently damaged by birds were engines (29%), wings (21 %), radomes (15%), and windshields

(9%). Aircraf components most commonly damaged by mamals were landing gear (23%),
propellers (14%), wings (11%), and fuselages (9%).

Twenty-one percent of the bird strike reports, and 76% of the mamal strike reports, stated the
strike had a negative effect on the flght: aborted take-off (3 %), engine shut down (1 %),
precautionary landing (5%), other (14%). Most bird strikes occurred during the day (66%), in
late summer and early fall (5 1 %), when the aircraf was on approach (37%), or during take-off
(33%). Ninety percent occurred under 2,300 feet above ground level (AGL). Most mamal
strikes occurred at night (68%), during the fall and early winter (57%).

For the 3 year period, 15% (979) ofthe bird strikes and 40% (71) of the mammal strikes caused
damage to the aircraf or resulted in other related cost. Of the 1,050 strike reports indicating
aircraf damage, only 530 reports provided an estimate of the aircraf down time (265 reports
totaling 67,000 hours, avg. = 253 hours/report) and/or monetar losses (265 reports totaling
$27.6 millon, avg. = $104,000/report). We suggest these figures severely underestimate the
actual cost of wildlife strikes to the civilian aviation industry because only 25% ofthe reports
indicating aircraft damage provided an estimate of the aircraf down time and/or monetar loss,
and presumably -:20% of all strikes are reported. The actual losses attributable to wildlife strikes
are likely closer to 374,000 hours/year of aircraft down time and $153 millon/year in direct
aircraft damage and related monetary losses.

Traditionally, airport wildlife management programs have focused on gulls because they have long
been the species most commonly involved in wildlife strikes. The data indicates that while it is
important not to losè sight of the role gulls play in wildlife strikes, the emphasis needs to be
expanded to include othèr birds (especially watedowl, raptors, and wading birds), as well as deer.
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INTRODUCTION

Wildlife stries have been occurrng almost since the beginnng of powered flight. Calbraith

Rodgers, the first man to fly across the United States, was also the fist to die as a result of a bird-
aircraf collsion. On Apri 3, 1912, Rodgers' Wright Pusher struck a gull, causing the aircraf to
crash into the sud at Long Beach, Californa. As a result of several major aircraf accidents
resulting from bird-aircraf collsions (Civil Aeronautics Board 1962, National Transportation
Safety Board 1973, National Transportation Safety Board 1975, and others), the FAA began
systematically collecting wildlife-aircraf strike data in the late 1970' s using FAA Form 5200-7 -
Bird Strike Incident/Ingestion Report. The extent of the wildlife-aircraft strike problem has been
largely unquantified in the United States due to a lack of data analyses. Although the Federal
Aviation Administration (FAA). monitored the reports in an effort to determne general trends, no
detailed analyses were undertaken.

In April 1995, through an interagency agreement between the FAA and the U. S. Deparment of
Agrculture's Denver Wildlife Research Center (DWRC), a project was intiated to obtain more
objective and continuous estimates of the magntude and nature of the wildlife strike problem to
civilian aircraft in the USA The interagency agreement cals for DWRC to: 1) edit all strike
reports (Form 5200-7) received by FAA to ensure consistent, error-free data, 2) enter all edited
strike reports into the FAA Wildlife Strike Database, 3) supplement FAA-reported strikes with
additional, non-duplicating strike reports from other sources, 4) provide FAA with an updated
computer file each quarer containing all edited strike records, and 5) produce annual reports
summarzing the results of the analyses. Such analyses are critical to determne the economic
costs of wildlife strikes, the magntude of safety issues, and most importantly, the nature of the
problems (e.g., bird species, aircraft and engine tyes, airports, seasonality) so that corrective
actions can be taken. In November 1995, DWRC submitted the first annual report Bird and other
wildlife strikes to civilian aircraft in the United States, 1994.. to the FAA (Dolbeer et al., 1995).
This second report presented here includes the 1994 data summarzed by Dolbeer et al. (1995) in
a more comprehensive analysis of the FAA Wildlife Strike Database, covering 1993-1995.
Subsequent annual and multi year reports will fallow.

Important factors to consider in reading this report are that completion ofF AA Form 5200-7 is
voluntar and many aircraft strikes go unreported. Dolbeer et al. (1995) calculated that in 1994,
only 12% of the wildlife strikes occurrng at John F. Kennedy International Airport (JF) were
entered into the FAA Wildlife Strike Database. Assuming this to be tyical for the aviation
industry in general, the strike data presented here represents ~20% of the actual total.

METHODS

When a wildlife-aircraf strike occurs, someone (most often the pilot) voluntarly completes FAA
Form 5200-7 and mails it to the FAA. All reports received are examined by the FAA staf
wildlife biologist. Copies of major incident rèports (Title 14, Code of Federal Regulations, Par
139.337, a:1-2) are forwarded to the appropriate U. S. Deparment of Agrculture, Anmal and
Plant Health Inspection Servce, Anmal Damage Control (ADC), State Director, and FAA
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Regional Lead Certification Inspector. A print-out from the FAA Wildlife Strie Database.
showing the strike history for the airport in question is also provided.

The ADC State-Director can contact the aiort and offer assistance, or the FAA Airport
Certification Inspector can request that ADC contact the aiort operator, or the airport operator
can contact ADC and request assistance. A Memorandum of Understanding (MOD) exists
between FAA and ADC for assistance with widlife hazard problems on airports. Generaly,
there is no charge to an airport for basic widlife hazard evaluations conducted by ADC. It is only
when long-term ecological studies are undertaken that cost becomes an issue.

Al FAA Form 5200-7s are forwarded to DWRC's Sandusky, Ohio Field Offce for entry into the
FAA Wildlife Strke Database. Afer computer entry, al forms are archived by the date of 

the

strike. Quarerly, DWRC supplies FAA's Offce of Aiort Safety and Standards with updates of
the strike database by computer disk. Inormation in the FAA Wildlife Strike Database is made
available to interested paries upon request.

The methods used to sort, screen, edit, enter data, and archive the report forms are discussed in
Dolbeer et al. (1995), and Wright (1996). Unless specifically stated, the numbers and percentages
presented in the results represent the totals, and average values for the 1993-1995 period. Al
percentages are based on the total known number, 1993-1995. No attempt has been made to
distinguish among years in the narative, unless there was a major difference in the numbers. The
numbers for the individual years, 3-year averages, and the percentages of 

the total known are
presented in most of the tables.

RESULTS

In 1993-1995, 6,695 non-duplicate reports of widlife stries were received and entered in the

database; 82% came from FAA Form 5200-7. Six percent of the reports received came from

multiple sources (Table 1). The majority of the reports (75%) came from commercial carers,
11 % from the business sector, and 7% from the private sector. In 7% of the cases, the tye of

aircraf operator was not reported (Table 2). .

Reports were received from all 50 states, Puerto Rico, and the USA Virgin Islands. Calorna
(10.3%), Texas (8.0%), Florida (7.5%), niois (6.6%), New York (5.6%), and Pennsylvana
(5.1%) reported the most bird strikes. Pennsylvana (11.5%), TIlinois (10.9%), Texas (7.5%),
New York (6.3%), Michigan (5.7%), and New Jersey (5.7%) reported the most mamal stries.

Reported strikes to American-owned aircraf occurrng outside of the USA, totaled 135 bird
strikes and 3 mamal strikes (Table 3).

A little over half (3,287) of the reported bird strikes occurred during July (11 %), August (13%),
September (14%), and October (13%). Twenty-two percent of the reported bird strikes occurred.
during March-May. The majority (53%) of reported deer strikes occurred in September (13%),
October (15%), and November (19%) (Table 4, Figures 1 & 2).
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Only 183 (3%) of the reported bird stries and 13 (8%) of the reported mamal stries did not
report the time of occurrence. Of those reports where the time of day of the strike was reported,

. 4,160 (66%) of the bird stries occurred durig the day, and 1,551 (24%) occurred at night. This

contrasted with 38 (24%) of the reported mamal strikes occurrng durig the day and 109

(69%) at night (Table 5, Figures 3 & 4).

Most (6,137, 94%) of the bird strike reports indicated the phase of flght when the strike
occurred: 36% during approach, 18% whie landing, -c1 % when taxing, 32% during take-off,
and 6% during climb-out. For the same period, 158 (90%) of the mamal stries reported the
phase offlight when the strike occurred: 9% of the mamal strikes occurred when the plane was
airborne - striking bats. The remainder occurred when the plane was landing (57%) or durig
take-off (34%) (Table 6).

The altitude above ground level (AGL) of the strike was indicated in 83% (5,404) of the reports.

Thi-eight percent of the known altitude stries were reported as occurrg when the aicraf
was on the ground, 16% occurred between 1 and 100 ft AGL, 75% occurred under 600 feet
AGL, 90% occurred under 2,300 ft AGL, 95% occurred under 4,100 ft AGL, and over 99% of
the known altitude strikes occurred under 9,000 ft AGL. The highest altitude AGL for a reported
ste was 25,000 feet (Table 7).

Short-haul commercial aircraf reported the greatest number of widlife strikes: Boeing 737
(1,207, 18%), McDonald Douglas :M-80IDC-9 (1,183, 18%), Boeing 727 (473,7%). The
remaing aircraf tyes reported oe4% each. The tyes of aircraf reporting the most strikes also
reported high numbers of strikes havig an effect on the flght or causing damaging to the aicraf
(Table 8).

Aicraf components most commonly reported as being struck by birds were widshields (1,177),
engines (840), noses (835), wigs/rotors (816), radomes (667), and fuselages (660). Those
components suffering the greatest percentage of damage when struck by birds were lights (89%),
tais (43%), engies (40%), wings/rotors (37%), Radomes (13%), and landing gear (11%).

Mamals were most often struck by the landing gear (60%) and were much,~ore liely to be
involved in a damagig strie than were birds (Table 9). Fort percent of the mamal stries and
15% of the bird strikes damaged the aicraf.

About 22% of the reported bird strikes indicated the strike afected the flght: 5% prompted a
precautionar landing, 3 % resulted in an aborted take-off 1 % caused the engine to shut down
and 13% had some other effect. Six percent did not report the effect, if any, and 72% had no
reported effect. About 64% of the mamal strikes afected the flght: 8% resulted in a
precautionar landing, 12% caused an aborted take-off and 44% had some other effect.
Fourteen percent did not report the effect, ifany, and 24% reported no effect (Table 10).

Birds were involved in 6,519 (97%) reported strikes, mamals in 176 (3%), and reptiles in 2
(oe1%). The bird or bird group involved was identified in 48% of the reports. The mamal or
mamal group, and reptile or reptile group involved was identified in all cases. Gulls (30%),
waterfowl (12%), doves (10%), raptors (10%) and sparows (8%) were the most comm9nly
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struck birds (Table 11 A). Deer (66%), coyotes (14%), and bats (5%) were the most commonly
struck mammals (Table lIB).

Sixteen percent (979 bird and 71 mammal) of the reports indicated that the strike damaged the
aircraf. However, only 265 reports (25% of the 1,050 reports indicating damage) provided an
estimate of the aircraf down time (totaling 67,000 hours, avg. = 253 hours) and only 256 (25%)
provided an estimate of monetary losses (totaling $27.6 millon, avg. = $104,000). The number
of reported damaging strikes was similar for gulls (167, 16%) and watedowl (171, 16%). Geese
were involved in 109 of the 171 reported damaging watedowl aircraf strikes. Deer were
involved in 66 (6%) of the damaging strikes (Table 12).

The total reported bird strike damage amounted to 30,000 hours of aircraf down time and over
$26 millon of aircraft damage and related cost. Watedowl, primarly geese, caused the majority
($12 millon, 47%) of the monetar losses followed by raptors ($2.7 millon, 8%), wading birds
and doves ($1.5 millon, 5%, each), gulls ($1.2 millon, 4%), and deer ($0.5 millon, 2%).
Reported mamal strike damage totaled 37,000 hours of aircraf down time and over $700,000
of aircraf damage and related losses (Table 13). Deer caused the majority (29,000 hours, 44%),
of aircraf down time followed by gulls (10,000 hours, 15%), watedowl (8,000 hours, 10%), and
coyotes (6,000 hours, 9%). We believe these figures significantly under represent the actal
losses because oflow reporting rates and other factors. The actual figures are probably closer to
374,000 hours/year of aircraft down time and $153 millon/year monetar losses (see discussion).

DISCUSSION

This report is the first multiple year examination of wildlife strike data for U. S. civilian aircraf.
The report lays a foundation for further analyses as additional data become available. No airport
or aircraf type are immune from the hazards of a wildlife-aircraft strike. With over 90% of
strikes occurrng occur below 2,300 feet AGL, short-haul commercial aicraf are especially
vulnerable. Boeing 727, 737, 757, McDonald Douglas MD-80/DC-9, and Fokker FK-100 aircraf
were involved in over 50% of the reported strikes during 1993-1995. Compared to long-hall
aircraft, they spent more time operating at lower altitudes. Airport wildlife management programs
aimed at reducing wildlife strikes must focus not only on eliminating wildlife attractants on and in
the vicinity of airports, but they also need to address hazardous wildlife movements in the vicinity
of the airport's approach/deparure airspace and aircraf movement areas.

Most bird strikes (66%) occurred during the day. Seasonally, two peak periods of bird stries
were noted. A little over half (3,287) of the reported bird-aircraf strikes occurred in July -
October, and 22% of the strikes occurred during March - May. The summer-fall period
corresponds with the fledging season, when large numbers of young inexperienced birds are
present, as well as with the anual fall migration. The spring peak corresponds with the spring
migration (Bellrose 1980, Johnsgard 1968).

Most mamal (primarily deer) strikes occur at night (66%). Seasonally, the majority (53%) of
the reported deer-aircraft strikes occurred in September (13%), October (15%), and November
(19%), the time period of most deer-auto accidents (Bells and Graves 1971). This time period
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corresponds to the dispersal of the previous years' fawns and the rutting season (Severinghaus
and Cheatum, 1969). Airport personnel responsible for wildlife-aircraft safety and pilots should
be especially vigilant during these peak periods of wildlife activity.

Gulls were involved in more civilian aircraf strikes (30% of total) than waterfowl (13% of total).
However, both were involved in essentially the same number of damaging strikes: gulls (167, 16%
of the total), waterfowl (171, 16% of the total). Further, reported waterfowl strike damage

($12.1 millon) was over nine times the reported damage caused by gulls ($1.3 milion). Ofthe
$12.1 millon in damage to civilian aviation caused by waterfowl, geese caused almost $12
millon. Seven millon dollars of the $12 millon aircraf damage caused by geese came from one
strike (Rph Carozza, FAA Certification Inspector, AEA-620, personal communication). On
June 3, 1995 an Air France Concord caught fire afer two of its four engines ingestea Canada
geese during touch down at John F. Kennedy International Airport. Both engines were destroyed
and the plane suffered other damage. No passengers were injured.

Two other note-worthy aircraft strikes involving Canada geese occurred in 1995. On September
22, an Air Force Airborne Warng and Control System (AWACS) aircraf crashed, killng al 

24

people on board, afer ingesting geese into its number 1 and 2 engines during takeoff from
Elmendorf Air Force Base, Alaska. This was the first crash of an AWACS plane since the Air
Force began using them in 1977 (Bird, 1996). Because this strike involved a militar aircraf, it is
not included in the FAA Wildlife Strike Database. On September 25, a Cessna Citation, carng
House Spei:ker Newt Grngrich and his par, struck Canada Geese on takeoff from Mackiac
Island, MI. One goose was ingested into the right engine and 1 other struck the leading edge of
the left wing. The pilot aborted the takeoff, stopping the plane 30 feet off the end of the runway.

There were on injuries. (Washington Post, 9/23/95, p A4) It is not surprising that geese cause
more damage than gulls when collding with aircraft because geese are heavier (8 - 12 pounds
versus 1 - 3 pounds respectively) and denser than gulls (Seamans et al. 1995).

Traditionally, airport wildlife management programs have focused on the most frequently struck
species of gulls (e.g., McLaren et al. 1984, Dolbeer and Bucknell 1994). Our data indicate that
while it is important not to loose sight of the role gulls play in wildlife strikes, the emphasis needs
to be expanded to include waterfowl (especially geese), raptors, wading birds, as well as deer.
Many species of gulls, urban Canada geese and deer are undergoing marked population increases
throughout many areas of the U. S. and Canada (Rusch et al. 1995, Hestbeck 1995, Stont, et al.
1993, Dolbeer and Bernardt 1986, Blokpoel and Tessier 1986, Conover and Chasko 1985). As
populations of these species continue to increase, the strike potential will also increase
correspondingly.

The full magnitude of the wildlife-aircraf strike problem is diffcult to assess for a number of
reasons. First, many of the reports are completed and submitted by personnel who, for varous
reasons, simply do not know the extent of the damage, the amount of aircraf down time, or
monetar loss. FAA has no mechansm for back tracking and retrieving these lost data. Second,
we know that most wildlife-aircraf collisions are not reported to the FAA. The reporting rate is
afected by such factors as: the safety awareness programs and policies of the airlines involved,

the flght or ground perso~el's awareness of the strike and their wilingness to complete the
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necessar paperwork, the safety awareness programs and attitude of the airport management and
operations personnel and their willngness to complete the necessar paper work, and whether or
not there is an active airport wildlife management program that constantly encourages the
reporting of wildlife strikes .

Washington Dulles International and Chicago O'Hare have very active wildlife management
programs with at least one ADC Wildlife Biologist working full time on these airports. Marin
Lowney (State Director ADC, Virginia, personal communication) reported 28 wildlife strikes at
Washington Dulles International Airport between 1 September 1994 and 31 August 1995, 17 of
which were in the FAA Database, a 60% reporting rate. Robert Sliwinski (Wildlife Biologist,
ADC/DWRC, personal communication) calculated that 58% of 

the strikes occurrng at Chicago's

o 'Hare Airport were entered into the FAA Database. These airports are the exception, rather
than the rule. John F. Kennedy International Airport (JF) has an excellent bird aircraf strike
awareness and control program, and yet only 12% of 

the known wildlife strikes occurrng in

1994 at JF were in the FAA database (Dolbeer et al. 1995). JF's reporting rate is probably
closer to the national average than are the reporting rates of 

Washington Dulles International or

Chicago O'Hare.

Even though the full magnitude of the wildlife-aircraft strike problem is diffcult to assess, it is
possible to estimate the probable minimum and maxmum cost to U. S. civilian aviation, given the
reports received by the FAA are a representative sample of 

the whole and a 20% reporting rate.

For 1993-1995, there were 1,507 (23%) reports indicating that the strike damaged one or more
pars of the aircraft and/or had a negative effect on the flght, i.e. precautionar landing, aborted
take-off, fuel dump, etc. However, only 265 (18%) reports provided an estimate of 

the monetar
loss (totaling $27.6 millon, avg. = $104,000/report). In addition, only 265 (18%) reports
provided an estimate of the amount of time the aircraft was out of servce for inspectiOn or repairs
as a result of the strike (totaling 67,000 hours, avg. = 253 hours down time/report). The anual
reported losses were $9.2 millon and 22,300 hours of 

aircraf down time.

Given the reported monetary losses and aircraf down time are all of 
the losses sustained by the

1,507 effected aircraft, and a 20% reporting rate, then the anual cost of 
wildlife-aircraf

collsions to U. S. civilian aviation would be no less than $46 millon/year in monetar losses and
112,000 hours/year of aircraf down time.

Or, if we assume the 1,242 strikes that reported aircraft damage but did not report monetar
losses or down time also averaged $104,000 in damage and 253 hours down time per strie, then
the total losses for the 3-year period for reported stries would be $157 millon and 381,000
hours of aircraf down time, or $52 million and 127,000 hours down time per year for reported
strikes. If only 20% of the strikes are reported, then the annual cost of strikes to U.S. civilian
aviation would be $260 millon/year in monetar losses and 635,000 hours/year of aircraf down
time.










































































































































































































































































































































































































































































































































































































