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FORWARD &f

Over the past thirty years, the reported number of bird-aircraft collisions
has increased considerably, in part due to improved reporting systems and in
part due to the technological advances of higher speed, jet and turbo
propelled aircraft.

Bird hazards are predominantly related to the low altitude activity of
takeoffs and landings at airports. Authorities responsible for air safety
are concerned with reducing the appeal of airport. sites, and their
surroundings, to bird populations, thus, minimizing the potential for bird-
aircraft collisions.

, Various agencies, including the International Civil Aviation Organization
(ICAO), Transport Canada, and the U.S. Federal Aviation Authority (FAA), have
proposed zoning regulations and guidelines for the control of land use in the
vicinity of airports. Some of these guidelines deal specifically with the
location of solid waste disposal sites because of their appeal as a major
source of food for birds.

Transport Canada’s Manual of Airport Bird Hazard Control
(AK-75-1-000) outlines the following standards and guidelines for dealing
with the hazards of garbage dumps and airports:

i) No solid waste containing food garbage shall be dumped on airport
property;

ii) Garbage dumps containing food garbage shall not be located on land
owned by Transport Canada;

iii) Local municipal officials shall be made aware of the bird hazards to
aircraft associated with garbage dumps on privately owned lands
surrounding the airport; and

iv) Garbage dumps containing food garbage should not be located within 8
kilometres of an airport.

This study was commissioned by the Department of Municipal and Community
Affairs, Government of the Northwest Territories, as the first step to
address the airport-landfill separation distance as it applies to the
Northwest Territories. Concern was held for the economic implications of
meeting the guideline in communities with limited road networks and land
suitable for solid waste disposal.

As a result of this study, Transport Canada allows a variance in the
application of the8 kilometre separation guidelines (See Appendix B). Their
correspondence states, “the provision in the regulation prohibiting the
location of waste disposal or other land uses which may attract birds within
8 kilometres of an airport will only be included upon the expert advice of a
bird hazard specialist.” (December, 1988)
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INTERIM GUIDELINE
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The Department of Municipal and Community Affairs has elected to use a
minimum setback of 3.0 kilometres as an interim working guideline. This
value is based on a consideration of the mean separation distance for
existing landfills and airports (See Appendix C), and a consideration of the
setback distances dictated by the U.S. Department of Transportation, Federal
Aviation Administration (FAA).

The FAA guideline allows a 1.5 kilometre setback for piston driven aircraft,
and a 3.0 kilometre setback for turbo-jet aircraft (See Appendix D). These
same criteria are used in the State of Alaska.

Considering the predominant use of piston driven and turbo-jet aircraft in .
communities of the N.W.T. (See Table A-4)* a value of 3.0 kilometres  appears
to be a reasonable interim value.

Although this value reflects upon the minimum separation criteria, the FAA
guideline stipulates the criteria for the consideration of any sanitary
landfill sited within 8 kilometres of an airport. This criteria relates to
bird movements from feeding, water, or roosting areas into, or across the
runway and/or approach and departure patterns of aircraft.

Critical to the use of these guidelines is the examination of the site
specific factors which influence the behaviour of the birds in the area of
the landfill site, and the airport.

Factors include: the relative position of the landfill to the airport;
location and distance to the community; location and distance to water
bodies; and proposed maintenance of the landfill.
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PROCEDURE FOR APPROVAL OF SANITARY LANDFILL
SITING IN THE VICINITY OF AN AIRPORT

The approval for the siting of a sanitary landfill in the vicinity of an
airport must include the submission of an information package for review and
approval by the appropriate regional office of Transport Canada.

The Northwest Territories falls under the jurisdiction three different
Airport Authority Groups, depending upon the geographic location. The
western Arctic falls under the Western Region, the central Arctic falls under
the Central Region, and the eastern Arctic falls under the Quebec Region. It
is important to submit the information package to the appropriate Regional
Director General for consideration.

The information package should provide the following information, and observe
the outlined procedure for submission:

1. Develop the conceptual plans (in map form) for the route(s) and
location of the proposed solid waste site showing its relationship to
the local airport and the community.

2. Describe the proposed solid waste site:
a) distance and bearing to the airport runway;
b) distance perpendicular to the runway’s flight path;
c) elevation difference between proposed solid waste site and the

.
d) ~%%e and bearing to the centre of the community;
e) distance and bearing to the nearest body of freshwater;
f) design horizon for the proposed site; and
9) proposed schedule of site maintenance such as burning, ‘

compacting, covering, etc.

3. Obtain a copy of the local airport wind rose.

4. For each proposed solid waste site, prepare an information package
including items 1, 2, and 3 above.

5. Send the information package to the appropriate Regional Director
General of Transport Canada requesting their approval or rejection
comments for each proposed solid waste site. The submission of this
package should be concurrent with submissions to other regulatory
bodies in the N.W.T. (Department of Health, N.W.T. Water Board, etc)

6. If the” proposed sites(s) is(are) endorsed by all the relevant
authorities then advise Transport Canada, and the Arctic Airport
Division of the Department of Transportation, G.N.W.T.  of the final
decision on the site location.

7. If there is not a common approval ofa site, use the rejection comments
to develop new conceptual plans or modify the existing plans, and re-
submit the information package.

Further information or ideas on the content of the submission maybe obtained
from Appendix A-2 of the report.
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1. Background of  the Study

A study was initiated in January 1988 by the Department of Municipal and

Community Affairs (MaCA), Government of the Northwest Territories, to

evaluate the existing guidelines of Transport Canada for the separation of

solid waste disposal sites and airports. The Government of the NWT was

concerned that a strict application of the existing 8 km separation guideline

would have profound cost implications. Dr. R. M. Soberman, P.Eng., and Dr.

G. W. Heinke, P.Eng., were engaged, through Transmode Consultants Inc., to

evaluate the appropriateness of the Transport Canada guidelines for the

situation encountered in the NWT. It was desirable to have an interim report

completed by June 1988 for the purpose of proceeding with the possible

construction of new solid waste disposal facilities in the Kitikmeot region.

The interim report was” submitted in June 1988. It recommended that the

Government of the NWT develop guidelines for the separation between solid
waste disposal sites and airports that are relevant to conditions encountered

in the various regions of the territories. To facilitate the development of

such guidelines, the report also recommended the improvement of the data base

on incidents involving bird strikes on aircraft at NWT airports, and the

carrying out.of special surveys ’to supplement the limited data presently

available on bird-population characteristics peculiar to different regions of

the NWT. Because it will take several years to obtain this data, the

guidelines to be developed would be only interim, subject to revision, when

the longer-term data collection has produced results.

The interim report also evaluated five specific communities in the Kitikmeot

region (Coppermine, Gjoa Haven, Holman, Pelly 8ay and Spence Bay), in which

work on the solid waste disposal situation was to be carried out in 1988.

Subsequent to the submission of the June 1988 interim report, informal

discussions took place between Transport Canada and Government of NWT
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officials. Transport Canada agreed that the 8 km separation distance may not

be appropriate for general application to NWT airports. Specific approvals

were given on a few communities where improvements to existing solid waste

facilities or newly constructed facilities were undertaken in 1988 and 1989.

Discussions also occurred between MaCA and two departments of the NWT

government, Transportation and Renewable Resources, regarding their input for

the preparation of interim guidelines. Specific responses by Mr. Gordon

Barber, Assistant Deputy Minister, NWT Transportation, and by Mr. P. Kraft,

Acting Director, Wildlife Management, NWT Renewable Resources, have been

incorporated into this report.

The consultants were recently asked to update the interim report of June 1988

by April 1990. This report is the response. It must be emphasized that

little progress has been made in the intervening year and a half towards

attempting to propose

Sites in the Vicinity

However, it is hoped

“Guidelines for the Siting of Solid Waste Disposal

of Community Airports in the Northwest Territories”.

that the completion of this study will provide the

momentum to carry out the following three actions:

1. Documentation by NWT Transportation of the occurrence of bird

aircraft strikes at NWT airports in the past. This effort would

provide data on the magnitude of the problem at various airports,

and on the lack of real problems at others. This effort would also

provide guidance as to which locations to carry out bird population

characteristics studies.

2. Implementation of bird population characteristics studies by NWT

Renewable Resources, or its consultants, in selected locations as

indicated in 1. above.

3. Discussions, initiated by

process which will lead to

MaCA with Transport Canada, on the

the development of guidelines specific

.

..

to the regions of the Northwest Territories, recognizing that in

the absence of essential data, interim guidelines will have to be

agreed upon. ,

2
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2. I n t r o d u c t i o n

Hazards associated with bird strikes on aircraft have increasingly attracted
worldwide’ attention by those responsible for aviation safety as well as by
the general public. Over the past three decades, the reported frequency of

bird-aircraft collisions has risen considerably, partly as a result of

improved reporting systems and partly as a result of technological change,

notably a much-increased preponderance of higher speed, jet and turbo

propelled aircraft. At higher speeds, both the probability of a collision

and extent of damage increase, and with jet engines, ingestion of birds can
lead to loss of power or engine failure and possibly disastrous results.

With the anticipated increase in the number of high-speed aircraft, aviation

safety related to bird-aircraft collisions is expected to be even further

jeopardized in the future.

Bird hazards to aviation safety are predominantly airport-related problems

occurring at relatively low altitudes associated with takeoffs and landings.

Authorities responsible for aviation safety, therefore, are basically

concerned with measures for reducing the attractiveness of airport sites and

their surroundings to bird populations, in order to minimize the likelihood

of bird-aircraft collisions on airport approaches. As a result, as one

countermeasure, various agencies such as the International Civil Aviation

Organization ( ICAO), Transport Canada, and the U.S. Federal Aviation

Authority (FAA) have proposed zoning regulations and guidelines for the

control of land use in the general vicinity of airports. Some of these

guidelines deal specifically with the location of solid waste disposal sites,

because of the attractiveness of such

for birds. Current Transport Canada

minimum separation of 8 km between an

site.

The attractiveness of airport sites

facilities as a major source of food

guidelines, for example, recommend a

airport and any solid waste disposal

for birds depends upon

factors including local topography and vegetation surrounding

a number of

the airport,

the location of the airport in relation to migratory paths and bird flyways,

and the proximity of bird feeding and nesting sites to the airport itself.

3



As a result, guidelines applicable for airports in large urban areas, where

the environment of the airport itself is relatively attractive to birds in

relation to the surrounding built-up areas, may not be appropriate for

airports’ in remote regions, where there is little difference between the

environment of the airport and the surrounding land use and terrain.

This study deals specifically with minimizing bird hazards at airports in the

Northwest Territories, with special emphasis on hazards associated with solid

waste disposal sites near airports. The objective is to provide information

and analysis that will assist in establishing guidelines for the separation

distance between solid waste disposal sites and airports in the Northwest

Territories which reflect climatic and topographical conditions, bird

population characteristics, the nature of aviation activity, and other

factors peculiar to the region. A brief investigation by Cameron(1) showed

~ that only four communities meet the minimum recommended guideline of

Transport Canada of 8 km between the solid waste disposal site and the

airstrip. The mean shortest distance between the solid waste disposal site

and the airstrip for all other communities for which data was available is

approximately 2 km.

The report begins with a general discussion of the bird-hazard problem in

terms of the consequences of bird strikes, bird-strike statistics and the

vulnerability of airports to bird hazards. Legislation, guidelines and

regulations respecting the location of waste disposal sites relative to

airports in Canada are then summarized and compared to those adopted

internationally and in the United States. Some of the key factors that

generally influence bird activity near airports are treated next. Control

measures which can be taken to counteract the natural attraction of birds to

airport vicinities are then considered, with a view to establishing

appropriate guidelines for new waste disposal sites to be located in the

vicinity of an airport in the Northwest Territories. Planning implications

for the siting of solid waste disposal sites near airports- are then

discussed. Finally, conclusions and recommendations are made on the steps

necessary to be taken for the development of “Guidelines for the Siting of

Solid Waste Disposal Sites in the Vicinity of Community Airports in the

Northwest Territories”.

4
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The interim June 1988 report included a detailed examination of the existing

situation with respect to solid-waste disposal and airport safety in five

communities: Coppermine, Gjoa Haven, Holman, Pelly Bay and Spence Bay. This

examination has been summarized in Appendix A. No attempt has been made to

update information from the conditions existing in the spring of 1988.

3. N a t u r e  o f  t h e  B i r d  H a z a r d

Bird strikes can damage aircraft to varying degrees, including both external

damage (shattered windshields obstructing the flight crew’s vision, destroyed

landing lights, structural damages to airframes) and internal damage

(blockage of air flow to engines, coolers, superchargers, etc.). The most

serious collisions involve ingestion of birds into the engine (especially of

a jet or turbo-jet), possibly resulting in temporary loss of power, damage to

fan blades, total destruction of the engine, or even causing the aircraft to

crash.

Forced landings due to bird strikes are fairly common. One example involved

the ingestion of between twenty and thirty herring gulls into both engines of

a B737 aircraft taking off from Edmonton International Airport in June, 1984.

Despite an engine being completely disabled, the plane managed a safe

landing. The major damages included broken turbine blades and a destroyed

vortex dissipator. Other bird-stricken aircraft have not fared as well as

Edmonton’s B737. Aside from safety, the costs of repairing and replacing

damaged aircraft, the costs of downtime for inspection and repair, and the

costs and inconvenience of rescheduling passengers and air cargo as a result

of bird strikes cannot be ignored.

Exhibit 1 provides details on selected worldwide bird-strike incidents with

civil aircraft which resulted in a serious injury and/or loss of Jife. The

fifteen Canadian airports which reported the greatest number of bird-strike

incidents during the four-year period between 1983 and 1986 are listed in

Exhibit 2. In 1986, 868 bird-strike incidents at Canadian airports were

5



Ikhiiit 1

Worldwide Bird Strike Incidents Involving
Serious Injwy or Loss of Life

Data Atrcrcft Location Part( .  )  Struck Bird(a) Effmcts

04-10-60 Lacltho6d  E l e c t r a 160tton, U . S . Enginoc Stsrlfng*  (Sturnus  Vulgar  is) 6 2  doatha, 9  sarlous  injur  l * *

2 3 - 1 1 - 6 2 Vfckars  V i s c o u n t M a r y l a n d ,  U . S . Tatlpl  ano Whtstltng  S w a n  (Cygnuo Colurnbtanus) 17 daathm

26-02-73 Lear 24 A t l a n t a ,  U . S . Engin Ds Cowbfrds  (Molothru$  Atar)

1 2 - 1 1 - 7 6 Falcon 2 0 Naplo  I, Florida,  U . S . Englnas Fring-btllod  Gulls  (Larus D@lawaron9fo)

m

doath$, on.  t h i r d  porty  sortaus  i n j u r y

*oriou*  Injur!a*

0 7 - 0 4 - 8 1 Gates  Laar 2 3 Lunken,  U . S . Wlndshiold Loon  (Gavlldaa) Fatal tnjurlss

0 6 - 0 6 - 6 1 Ca*8na  4 0 2 Mar*  B r i d g e ,  Kenya Wlndshfold Ruppsll’s  Grfffon  (Gyps Ruoppollft) fatal  tnjurfoa

0 6 - 0 9 - 8 1 M i l i t a r y Burka  Lak#front,  U . S . Unknown 2-1o Gulls  (Larua Spoclss) Afrersft  oraohod,  pflot  was  kfllod

0 7 - 1 1 - 6 6 BO1l  2 0 6 N@w  Y o r k ,  U . S . Wlndshlold G u l l  (Laru D Spccloc) ?reoautionary  landlng,  serloum  injurfo  -

SOurc*: J .  Thorps, Analysis  o f  B i r d  Strlkot  Roportsd b y Europaan  Afrltnea  1 9 7 2  t o  1 6 7 S

Intnrnattonal  Civil  Avtatlon  O r g a n i z a t i o n ,  Aorodroma*,  A l r  Routa$  and G r o u n d  Aldo  Soctlon

.— P—. ~, — . ----- - * ---- - - - - - - - .. -..+, . . . . ...- .  .  .  .  .  .  .  .  .  .  -  ...4....- ,amm ~,-, ~,- ,. .-+ . . .



Exhibit 2

Reported Bird Strikes at ~“ Airports
1983-1X6

Ai rpor t 1 9 8 3  1 9 8 4  1 9 8 5 1=  T o t a l Average

Vancouver International
Toronto International
Halifax international
Oorval International
Wlnnlpeg International

Ottawa International
Calgary Internatlcnal
St. John’s (Nfld.)
Mlrabel  International
Edmonton International

Thunder Bay
Quebec
Yellowknlfe
W i ndsor
Ke I owna

114 67 47 65
68 32 52 57
14 19 74 56
42 34 33 53
24 22 9 41

22 23 21 15
22 11 15 17
16 8 18 21
15 15 11 21
17 16 10 11

11 7 22 13
4 16 11 14

17 2 14 9
7 10 14 9
1 15 11 11

293
209
163
162
96

81
65
63
62
54

53
45
42
40
38

73.3
52.3
40.8
40.5
24.0

20.3
16.3
15.8
15.5
13.5

13.3
11.3
10.5
10.0
9.5

Source: International Civil Avlatlon Organlzatlon, Aerodromes, Alr Rcutes
and Ground Aids Sect Ion



reported to the Airports Authority Group of Transport Canada. In general,

about 15% of these resulted in precautionary landings. Vancouver

International Airport

year, equivalent to a

Bird-strike incidents

1986 time period are

heads the list with an average of 73.3 bird strikes per

strike about every five days.

in the Northwest Territories reported during the 1983-

presented in Exhibit 3. Counts at most of the nine

Northwest Territories airports shown are quite low - averaging less than

three bird strikes per year except for Yellowknife  and Hay River. Al 1

Northwest Territories airports cited are Transport Canada airports, and four

out of the nine airports are located in the southern, relatively populous

Fort Smith Region of the Territories.

The statistics of Exhibits 2 and 3 were compiled by the Canadian Aviation

Safety Board (CASB) which superseded the Canadian Air Transportation

Administration (CATA) in 1984. Following a bird-strike incident at a

Transport Canada airport, reports from pilots, airport staff and airline

headquarters are mailed to the Airport Authorities Group of Transport Canada.

These reports are then forwarded to CASB where they are stored in computer

files (all duplicates being eliminated in the filing process).

data listings produced by CASB rely on four different report

offering a unique perspective on a given bird-strike incident:

i . A i r c r a f t  O p e r a t o r  B i r d - S t r i k e  R e p o r t  (Pilot R e p o r t )

The specific

sources, each

o provides accurate information on flight parameters at the time

of collision

o the report form (reproduced here as Exhibit 4) is similar in

format and coded to be compatible with a report form-used by

the International Civil Aviation Organization (ICAO).

t

8



Exhibit 3

Reported Bird Strikes at Northwest Territories Airports
1983-1986

Al rmrt 1983 1984 1- 1988 Tota I Average

Yet Iowknlfe
Hay R Iver
Fort Smith
Norman Wells
Fort Simpson
Inuvlk
Cambridge Bay
Hall Beach
tqaluit

17 2 14
8 10 10
1 3 4
1 1 5
3 0 2
1 0 2
2 0 0
0 0 0
0 0 1

9 42
5 33
1 9
0 7
0 5
0 3
0 2
1 1
0 1

10.5
8.3
2.3
1.8
1.3
0.8
0.5
0 . 3
0 . 3

Source: International Clvll Avlatlon  Organlzatlon,  Aerodrcmes,  Air Routes
and Ground Aids Section

9
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i i . A i r p o r t  S t a f f  B i r d - S t r i k e  R e p o r t  ( S i t e  R e p o r t )

o completed by airport staff after the pilot  or air traffic

c o n t r o l l e r  h a s  r e p o r t e d  a  s t r i k e  o r ,  i n  t h e  a b s e n c e  o f  s u c h  a

r e p o r t ,  i f  e v i d e n c e  o f  a  s t r i k e  i s  f o u n d  o n  t h e  a i r p o r t

property

o p r o v i d e s  i n f o r m a t i o n  o n

i i i .  A i r l i n e  H e a d q u a r t e r s  R e p o r t

o submitted by the head

airlines

the species of bird(s) involved

o f f i c e s  o f  C a n a d a ’ s  m a j o r  c o m m e r c i a l

o provides information on the nature and extent of damages to

aircraft, repair costs, and operational effects

i v . D e p a r t m e n t  o f  N a t i o n a l  Defence  (C)ND)  R e p o r t

o completed by pilots of military aircraft according to DNO

regulations

o similar in format to the Pilot Report used in conjunction with

civil aircraft

o reviewed by the DND prior to being forwarded to CASB

The effect of bird-strike incidents at Northwest Territories airports or

airstrips, which

Transportation, is

“we have had no

extremely expensive engine replacements and structural repairs reported. The

problem has cost air carriers a great deal over the years (Barber, 1989)”.

are operated by the Arctic Airports Division of NWT

not documented. However, NWT Transportation indicated. . .

injuries as a result of strikes, but there -have been
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4. Current Guidelines and Regulations

Due to the seriousness of bird hazards at airports, the Government of Canada

has instituted legislation dealing primarily with zoning regulations that

address this problem. In Section 3.9 of the Aeronautics Actl, the Governor
in Council is awarded the power to make regulations respecting:

o activities at aerodromes and the location, inspection,

certification, registration, licensing and operation of

aerodromes”(e);

o “the

o “the

use of airspace or aerodromes’’(l); and

enforcement of such laws as may be deemed necessary for

the safe and proper operation of aircraft’’(n).

More specifically, the Governor in Council’s authority to make zoning

regulations is established in Section 4.4(2). These regulations serve the

purpose of:

lands adjacent to or in the vicinity. of an“preventing

airport site from being used or developed in a manner

that is, in the opinion of the Minister, incompatible

with the safe operation of an airport or aircraft.”

For example, zoning regulations implemented ‘in June, 1987 with respect to

Toronto/Buttonville  Airport limit the height of new buildings, structures and

objects and prohibit the disposal of any waste edible by or attractive to

birds on lands adjacent to the airport. Such zoning regulations can be

issued by the Governor in Council, however, only where the Minister has been

unable to reach agreement with the relevant provincial government concerning

compatible land use or development, or where immediate action is necessary to

prevent incompatible land use. These zoning regulations are

1 Transport Canada, A i r  R e g u l a t i o n s  a n d  A e r o n a u t i c s  A c t
12
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Other regulations accompanying the Aeronautics Act also deal with federal

control over airportts in Canada. According to Part 111 of the Regulations,

airports must be licensed (300), licenses are to be issued by the Minister of

Transport (301), the Minister may prescribethe conditions upon which airport

licenses may be issued (303) and may cancel or suspend an airport license, at

any time, for any reason that seems sufficient (304). (A ‘license’ is

required if airports are to be used by scheduled carriers.) Licenses contain

conditions relating to several factors including “the use and operation of

the airport as the Minister deems necessary”, and these l icensing conditions

are open to amendment, at any time, by the Minister. The aerodrome

regulations, then, reinforce Federal control of airport operations. Control

is exercised by allowing licenses to be withheld or rescinded in the event of

an airport’s failure to comply with any operating conditions the Minister

might consider necessary, which could well include bird hazard prevention

measures.

In its Manual

of s t a n d a r d s

p r o g r a m s  a n d

o f  B i r d  H a z a r d  C o n t r o l 2 , T r a n s p o r t  C a n a d a  h a s  f o r m u l a t e d  a  s e t

and guidelines related to its policy to “institute effective

procedures to control and minimize bird-strike hazards to

aircraft at Transport Canada airports”. Issues covered in the manual include

modifications to the airport environment, hazards associated with waste

disposal sites, sewage lagoons, the disposal of sewage sludge, bird scaring,

permits to scare or kill birds, and compliance with standard agricultural

lease clauses.

The following four standards

specifically to the disposal of

o No solid waste

from the Transport Canada manual pertain

waste on or near airports:

containing food garbage shall be dumped on

airport property.

o Garbage dumps containing food garbage shall not be-located on

land owned by Transport Canada.

#
2 Transport Canada, Manual of Airport Bird Hazard Control, AK-75-1O-OOO,

Airports and Construction (1983).
13
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o Local municipal officials shall be made aware of the bird

hazards to aircraft associated with garbage dumps on privately

owned lands surrounding the airport.

o Garbage dumps containing food garbage

within an 8 km radius of an airport.

The 8 kilometre separation distance specified

should not be located

above is represented

diagrammatically in the Transport Canada manual and reproduced here as

Exhibit 5. Note that the recommended separation along each runway centreline-

extends beyond 8 km by an undefined distance (about Z kilometres, if the

diagram is drawn to scale).

Another Transport Canada publication, L a n d  U s e  i n  t h e  V i c i n i t y  o f  Airports3,

also makes reference to the 8 kilometre separation guideline. The basic

rationale for the 8 kilometre  separation lies in the relationship between the

flying altitude of gulls (the scavenger bird involved in most Canadian bird-

aircraft collisions) and the minimum take-off/approach gradient (or glide

path) of-aircraft). If the former is taken to be about 150 metres and the

latter about 2%, the separation distance needed to avoid collisions is

calculated to be roughly 8 kilometres,  as shown in Exhibit 6.

In addition to Canadian concerns with bird hazards at airports, the issue has

also been the focus of international attention. The International Civil

Aviation Organization (ICAO), for example, is concerned with bird hazard

problems throughout the world and has developed the ICAO Bird Strike

Information System (IBIS) for the collection and analysis of international
statistical data on bird strikes.

3 Transport Canada, L a n d  U s e  i n  t h e  V i c i n i t y
Navigat ion Systems Requirements Branch (1985) .

4 International Civil Aviation Organization,

of Airports,  TP1247E,  Air

A i r p o r t  S e r v i c e s  M a n u a l

r

(

:

( 1978).
14



Exhibit 5

Restricted Areas for Waste D-

kAIRPORT

0
REFEREN@

POINT

\

8 km” R A D I U S

Source: Transport Canada, Manual ofAirpoti Bid H- Contro(
Ak-75-10-000,  Airports and Construction (1983)
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One part of the ICAO Airport Services Manua14 d e a l s  e x c l u s i v e l y  w i t h  b i r d

c o n t r o l  a n d  r e d u c t i o n . W i t h i n  t h e  m a n u a l , r e f e r e n c e  i s  m a d e  t o  a  1 3  k m

separation between garbage disposal sites and airports, as recommended at the

Sixth European-Mediterranean

airports in that region.

stringent than the Transport

kilometres is only a general

R e g i o n a l  A i r  N a v i g a t i o n  M e e t i n g  ( 1 9 7 1 )  f o r

A l t h o u g h  t h i s  s u g g e s t e d  s e p a r a t i o n  is more

Canada guidelining, ICAO stresses that the 13

figure, and that if measures are taken at the

site to a l l e v i a t e  t h e  p r o b l e m  ( i . e . ,  t r e n c h  b u r i a l  o f  w a s t e ,  c o o r d i n a t i o n

o f  d u m p i n g  t i m e s  w i t h  b i r d  f e e d i n g  h a b i t s ) ,  a  w a s t e  d i s p o s a l  s i t e  c a n  s a f e l y

b e  l o c a t e d  n e a r e r  t h e  a i r p o r t .

In contrast to the ICAO guideline, standards set out by the United States

Federal Aviation Administration (FAA)5 appear to be more lenient. Landfill

sites are permitted beyond 10,000 feet (3 kilometres) of any runway used by

turbo-jet aircraft and beyond 5,000 feet (1.5 kilometres) of any runway used

only by piston-type aircraft. However, any landfills outside these

perimeters but within a prescribed conical surface extending 4,000 feet (1.2

kilometres) beyond them, are reviewed on a case-by-case basis. In addition,

in contrast to the Transport Canada guidelines, the FAA guidelines stipulate

t h a t  t h e  l a n d f i l l  c a n n o t  b e  l o c a t e d  “ s u c h  t h a t  i t  p l a c e s  t h e  r u n w a y s  a n d / o r

a p p r o a c h  a n d  d e p a r t u r e  p a t t e r n s  o f  a n  a i r p o r t  b e t w e e n  b i r d  f e e d i n g ,  w a t e r  o r

r o o s t i n g  a r e a s ” . A  s e r i e s  o f “performance” g u i d e l i n e s  also  e n s u r e s  t h a t

a i r p o r t s  s t i l l  e x p e r i e n c i n g  b i r d - h a z a r d  p r o b l e m s  ( a s  e v i d e n c e d  b y  r e g u l a r  F A A

i n s p e c t i o n s ) , e v e n  t h o u g h  t h e y  c o m p l y  w i t h  t h e  d i s t a n c e  a n d  p o s i t i o n

s p e c i f i c a t i o n s , t a k e  c o r r e c t i v e  a c t i o n ; if corrective action, either in the

form of terminating the landfill operation or reducing

other means, is not taken, the airport owner could

compliance with the commitments under a grant agreement.

5.

In

F a c t o r s  I n f l u e n c i n g  B i r d  H a z a r d s

g e n e r a l  t e r m s , setting aside the specific conditions

the hazard by some

be placed in non

encountered in the

Northwest Territories, many factors affect the vulnerability of a given

5 U.S. Department of Transportation, FAA Guidance Concerning Sanitary
L a n d f i l l s  o n  o r  N e a r  A i r p o r t s ,  F e d e r a l  A v i a t i o n  A d m i n i s t r a t i o n  ( 1 9 7 4 ) .
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airport to bird hazards. Obviously, the greater the number of birds and the

greater the level of airport activity, the more likely the occurrence of a

bird-aircraft collision. In the Territories, of course, climatic factors

result in relatively small bird populations ‘and demographic factors lead to
low levels of aviation activity (in absolute terms) in comparison with more
developed regions of the country. In addition to the number of birds and

aircraft traffic volumes, however, the types of birds and aircraft must be

considered.

The degree of bird-hazard risk depends on the ethnological and physical

characteristics of the bird populations in the airport vicinity. Relevant

ethnological characteristics of birds include their reaction to aircraft,

their familiarity with danger, their flocking habits and their flying

altitude. Large flocks of birds are a problem because they increase the

probability of a strike and because they are associated with the more serious

multiple-ingestion type of accident in which an. aircraft can become disabled,

possibly resulting in a crash.

Since bird strikes usually occur during take-offs and landings at altitudes

below 150 metres, flights of local birds, generally at altitudes below 200

metres, are most critical. Although long-distance migratory flights,

particularly by ducks, geese and swans, take place at much higher

altitudes,migrating birds also pose a danger if their journey originates or.
terminates near an airport, or if they choose to rest near an airport,

attracted by the favorable environment offered by the site. In addition,

visiting “transients” can upset the behaviour of the “residents” already

accustomed to airport traffic, by inducing them to fly while an air~raft

arrives or departs. In fact, seasonal strikes mirror migratory patterns:

50% o f  a l l  C a n a d i a n  b i r d  s t r i k e s  o c c u r  d u r i n g  m i g r a t o r y  p e r i o d s .  A s

discussed in Appendix I, there is little bird migration in most areas of the

Northwest Territories.

Physical characteristics of birds, such as size, weight and flying ability,

also determine the potential for bird-aircraft conflicts. Bird mass affects

the impact force and the damage inflicted in a collision. In addition, birds
18
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such as gulls, which take off slowly

present a higher risk than quicker,

pigeons.

and have limited flying manoeuvreability

more manoeuvreable  birds, such as wood

The impact force generated by a collision is proportional to the mass of the

bird and the square of the impact velocity. Thus, aircraft speed has an

important bearing on the extent of possible damage, with the result that

airports serving high-speed aircraft are at higher risk than those serving

slower planes. In addition, the likelihood of collision increases because

birds are less able to avoid high-speed aircraft. Turbine-jet aircraft are

particularly vulnerable to bird strikes, because of their high velocities,

their large frontal areas, and because of their tremendous air suction into

turbine engine intakes which are prone to bird ingestion.

The vulnerability of an airport to bird hazards is increased where the site

is attractive to bird flocks. Part 3 of the International Civil Aviation

Organization (ICAO) Airport Services Manua16 s u g g e s t s  t h a t  b i r d s  m a y  b e

a t t r a c t e d  t o  a i r p o r t s :

o to obtain food or water

o to obtain shelter

o for safety

o because of an established migration or local movement route access
to an airport

o to find nests

o for rest

In particular, the presence of a source of food and water in the airport

vicinity is a major attraction for birds. Refuse containing food waste

disposed of on or near the airport property encourages the congregation of
. —

6 International Civil Aviation Organization, Airport Services Manual
(1978).

19
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scavengers such as gulls, starlings, crows, ravens, house sparrows, magpies,

jackdaws, cowbirds and black kites. The significance of problems stemming

from disposing of food wastes near airports is appar@nt when it is considered
i

that up to 25% of bird strikes in Canada involv@ gulls and 8% involve

sparrows, both common native scavenger birds.

Aside from edible garbage at nearby waste-disposal sites, other factors can

attract birds to airports. These include earthworms and soil invertebrates

driven out of their burrows after a rainfall and collectin9 on paved runways,

and small bodies of water such as ponds, rivers, ditches and areas of poor i
;

drainage which supply drinking water and, especially if stagnant, support a-

thriving population of small fish, tadpoles, frogs, insect larvae and

invertebrates as well as a variety of water vegetation. Grass, which often

serves as the ground cover, is welcome food to intensive grazers such as

pigeons and some geese. Since many varieties of small birds enjoy feeding

upon seeds, caution must also be exercised with regard to agricultural use of

the land on or near the airport site; in Canada, oats, corn and sunflowers

have been singled out as crops most likely to attract birds. Finally, the

grassy areas frequently surrounding runways and terminal buildings provide

homes for rodents and rabbits which are hunted by predators such as owls and

buzzards. Again, in relation to the climate and vegetation characteristics .’.

of most airports in the Northwest Territories,
. .

such factors are of .

considerably less importance than in other areas of Canada.

Although the aiport site as a food source serves as the main bird attraction,

other factors encourage birds to congregate near airports as well. Shelter

is provided by airport buildings and by trees or shrubbery on or near the

airport. While safety is related to shelter, the sense of security

experienced by birds in vast open areas where they have a clear view of their

surroundings and ample warning of any potential attackers, also contributes

to the attractiveness of airport sites to birds. In this regard, again, most

airports in the Northwest Territories do not offer such advantages in

relation to surrounding areas as would generally be the case elsewhere in

Canada.

I
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The presence of birds due to migration or local movement routes across

airports is simply a matter of coincidence where an airport has been

constructed at a location previously used as a bird flyway. Several nesting

possibilities have been exploited by birds at airports, including various

parts of the terminal building, natural and excavated banks, dense grass and

weeds and trees or shrubs. Finally, birds are drawn to the flat, open

airport grounds as a convenient place to rest, since, apart from the aircraft

itself, many of the factors that usually disturb birds

domestic animals, etc.) in urban environments are absent.

resting on warm asphalt runways which retain heat better

soil .

In analyzing the reasons why birds are drawn to airports,

( s u r f a c e  t r a f f i c ,

B i r d s  o f t e n  e n j o y

t h a n  t h e  a d j a c e n t

i t  i s  a s s u m e d  t h a t

the attractions present in the vicinity of the airport are not available in

the areas immediately outside these lands. For example, birds attracted to

grassy fields at an airport located in the core of a highly developed urban

area would not demonstrate the same preference for the airport if it were.’
surrounded by similar grassy fields for miles around. The contrast - or

rather lack of contrast - between an airport and its environs, is an

important factor in assessing the propensity of birds to airports such as
:. . those in sparsely populated arctic communities where airport sites and their

surroundings are environmentally very similar. As noted above, generally

this lack of contrast is more prevalent in the Northwest Territories.

An examination of the bird hazards to aircraft in the Kitikmoet region, and

in particular in five of its communities (Coppermine, Gjoa Haven, Holman,

pelly 8ay and Spence Bay) is presented in Appendix A. Most of the

information was obtained as part of this study. In general, it should be

noted that there is little information available for NWT communities on bird

population characteristics that would be of direct value to the solid waste

site/airport separation requirement.

21
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6. C o n t r o l  ?4easures i

The most direct and effective means of reducing bird-strike hazards at

airports is by eliminating or minimizing those factors which attract birds to I

airport sites. The presence of edible refuse is, in many cases, the main ●

reason why the airport vicinity is so appealing to birds. Care should be I

taken, therefore, to locate waste disposal sites sufficiently far from ?
runways to avoid interference with take-off and landing operations. I

However, the spatial relationship between the airport, the waste disposal I
site and the birds’ watering/roosting location is probably more important

b

than the separation distance between the runway and the disposable site. If :-

the waste disposal site and the watering/roosting location are situated on
;

opposite sides of the airports, birds will fly across the airport at least ,

twice a day, enroute from their watering/roosting site to their feeding site

and then back again. A more favorable configuration occurs where the

watering/roosting site is adjacent to the feeding site and both are well i
removed from runway activity.

In addition tospatial considerations,
“.

preventive measures can be taken at

the disposal site in an effort to discourage the presence of birds. If waste

. is incinerated, buried and/or chemically treated, it will be of limited .

interest to birds. The most successful treatment programs coordinate

collection, dumping and treatment with the daily schedule of the local

resident bird population. For example, if gulls are accustomed to feeding on

refuse during daylight hours, it is expedient to dump and bury refuse at

night; when the hungry gulls arrive early the next morning, the waste is

inaccessible and they must search elsewhere for food.

Other countervailing measures can be taken to diminish the desirability of

the airport as a place of nourishment, shelter, protection and comfort for

birds. Worms, grubs, insects, grasshoppers, crane flies and rodents consumed

by birds can be controlled by chemicals. Replacing grass as a vegetable

cover with a broad-leafed plant will drive away many of

upon which birds thrive. Further, if the replacement

22-. , ,.... ., . ..’.., . . . . . . . . . . . . . ,’

the insect species

vegetation does not



require the enriched soil necessary to support the growth of grass,

earthworms also will not survive. If, for some reason, grass must be

r e t a i n e d  a s  v e g e t a t i v e  c o v e r , it should be grown taller than bird height, so

as to block the birds’ view of their surroundings and thereby discourage them

from flocking to the airport grounds for security purposes.

Water in the vicinity of the airport, serving both as a drink for birds and

as a medium for the aquatic life consumed by them, should be carefully

controlled. Surface water should be eliminated as much as possible: ponds,

pits and small depressions that tend to collect water during rainstorms and

after spring thaw should be drained and filled in with a solid material.

Drainage ditches should be unclogged, allowing water to flow freely and

eradicating the organisms which thrive in stagnant water; also ditch banks

should be mowed.

With respect

Territories),

leases on or

to agriculture (not particularly relevant to airports in the

controls can be implemented by not permitting agricultural

near airport land and by distinguishing between acceptable and

unacceptable crops in terms of bird attractability. Trees and brush offering

food , protection, nesting sites and camouflages (also not particularly

relevant in most regions of the Territories), can be removed from airport

lands and fringes.

Airport buildings themselves can be designed such that they are not conducive

to bird nesting: decorative holes and overhanging roofs in particular are to

be avoided. Finally, in selecting sites for new airports, conflict with

established migratory routes and compatibility with existing uses of adjacent

land (with regard to bird hazards), should be taken into consideration.

Once all possible bird attractions have been removed from the airport and its

vicinity, supplementary measures can be taken to “scare” birds and thereby

disperse them or drive them off airport land. Some tactics that. have been

used with varying degrees of success include:

23
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o Activating pyrotechnic devices such as firecrackers, rockets,
flares, shell crackers, etc.

o Playing back tape recorded distress calls recognizable by the
offending bird species.

o ‘Displaying dead or model birds in unusual positions, alongside the
runways.

o Flying kites or gliders resembling predator birds.

o Training peregrine falcons to drive away other birds species.

If an intensive and exhaustive program to remove all bird attractions from

the airport site is implemented and supplemented by dispersal strategies that

have proven effective at a specific site, the bird-hazard problem will be

eradicated in virtually every case; there is really no reason to kill, trap

or otherwise harm the bird population near an airport.

7. P l a n n i n g  I m p l i c a t i o n s

In selecting a waste disposal site which must be located near an airport,

certain information is required in order to minimize potential bird hazards.

Such information relates to:

o the nature of aircraft traffic in terms of the number of daily
aircraft movements at present, the number expected in the future,
and the frequency of turbo-jet aircraft;

o the density and habits of resident bird populations. Some
characteristics of the resident bird population which should be
studied include whether or not the birds are scavengers; the areas
where they feed, water and roost; whether they a~e diurnal or
nocturnal; the nature of their daily schedules, particularly with
respect to flight paths; their ethnological characteristics
(flocking habits, excitability, altitude ran9es) and PhYsica~
characteristics (size, weight, flying ability). The existence and
utilization of any established bird migration routes in the area
should also be determined;

24



o certain spatial relationships, namely the relative locations of the
airport, population centres, water bodies, patches of vegetation,
areas where birds feed, water and roost, and the proposed waste
disposal sites, as well as the orientation of runways and the
‘direction of the prevailing winds.,

The preferred approach to waste disposal site selection involves  generating a

number of alternative sites for assessment before selecting the most feasible

candidate. Transport Canada endorses this approach and is, in fact, willing

to assist in the appraisal of alternatives. In locales where the bird

d e n s i t y  i s  l o w , w h e r e  a i r p o r t s  a r e  i n f r e q u e n t l y  u s e d ,  a n d  w h e r e  f e w  o r  n o

turbo-jet aircraft use the airport, the separation between solid waste
disposal sites and airports needed to ensure safe operation should be
considerably less than the current 8 km guideline, particularly if measures

a r e  i m p l e m e n t e d  t o  r e n d e r  b o t h  t h e  w a s t e  d i s p o s a l  s i t e  a n d  t h e  a i r p o r t

u n a t t r a c t i v e  t o  t h e  r e l a t i v e l y  s m a l l  b i r d  p o p u l a t i o n . Such measures, as

previously discussed,. include drainage and fill of water bodies on or near
the airport, vegetation

treatment of waste, and

procedures.

A general approach for

control, incineration, burial and/or chemical

the dispersal of birds by various “scaring”

assessing potential bird hazards and possible

mitigating measures can be described as in the accompanying flow diagram

(Exhibit 7). The process begins by identifying potential solid waste

disposal sites, summarizing activity data for the specific airport, and

obtaining relevant information for birds that are characteristic to the area.

For each candidate waste disposal site, spatial relationships involving the

relative locations of the disposal site, the airport and the community are

examined as the basis for determining potential bird hazards in relation to

aircraft flight patterns. At the same time, a cost analysis of the candidate

disposal site can also be carried out.

Once potential sources of bird hazards are identified for the candidate site,

a variety of mitigating measures can be formulated, ranging from eliminating

the potential attractiveness of certain topographical features (small bodies

of water, patches of vegetation, etc’.) through procedures for controlling
,, 2 5



Exhibit 7

AppmadI for Axssing Bird Hazards
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disposal operations (time of day, covering) to bird scare tactics. At this
point, it would be appropriate to review the effectiveness of these measures

with Transport Canada and to consider any additional measures that might

emerge a’s a result of the review process, before proceeding to  the cost

estimation stage.

Finally, each candidate site is evaluated in terms of the effectiveness of

mitigating measures with respect to bird-hazard reduction and all capital,

maintenance and operating costs related to the mitigating measures and

operation of the disposal site. A large portion of capital expense would

include constructing new roads through rocky terrain, as most arctic

communities do not have a pre-existing road infrastructure surrounding the

community. Similarly, a large portion of annual expense would be allocated “

to clearing the additional roads of snow and ice during the extended arctic

winter. Similar analyses are carried out for

for selecting the preferred combination of

measures. Ultimately, the waste disposal site

the other alternatives in terms of both safety

alternative sites as the basis

site location and mitigating

selected should be superior to

and cost.

8. Conclusions and Recommendations

This study presents an overview of the bird-strike problem at airports, with

particular reference to the relationship between the location of solid waste

disposal sites in the vicinity of airports and aviation safety. Because the

available data and information are relatively scant, this overview deals

generally with the problem of bird hazards at airports, extracting, wherever

possible, information that is particularly relevant to the Northwest

Territories. The principal findings of the study are surmnarized in the

following paragraphs.

i. In general terms, the potential  for bird strikes rePresent$ a
serious hazard to aviation safetY, particularly in locatlons
characterized by large bird populations and a high preponderance
jet and turbo-jet aircraft activitY. Such hazards should
reflected in controls on the use of land in the general vicinity
airports so as to minimize the attractiveness of airport sites
the bird population.
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ii. In particular, because of the attractiveness of solid waste
disposal sites as sources of food for bird populations, special
consideration must be given to the separation between such sites
and airports. In fact, a number of organizations concerned with
‘aviation safety, including Transport Canada and the U.S. Federal
Aviation Agency, have developed specific guidelines to deal with
this problem.

iii. There are some notable differences in guidelines formulated by

iv

v.

different agencies. Transport Canada guidelines, for example;
place greater emphasis on separation distances, recommending a
minimum separation of 8 kilometres. The FAA, by contrast,
differentiates between types of aircraft, recommending minimum
separations of 1.5 kilometres in the case of piston aircraft, and 3
kilometres in the case of jet aircraft. FAA guidelines also place
more emphasis on the relative location of the airport, disposal
site, and the community. These differences suggest some room for
variation in separation distances depending upon local
circumstances.

The potential for bird strikes on aircraft depends upon a wide
variety of factors including general characteristics of the bird
population, the attractiveness of the airport sites to birds
relative to the surrounding environment, the orientation of airport
takeoff and landing paths in relation to bird flyways, and both the
type and frequency of aircraft using the airport. Clearly, land
use controls, including guidelines for the separation between solid
waste disposal sites and airports, should reflect differences in
these factors in various regions of the country.

As a result, guidelines for waste disposal site/airport separations
in urbanized areas, where the environment of the airport represents
a significant departure from the surrounding environment in terms of
attractiveness to birds, in warmer regions which support a larger
bird population, and in agricultural areas that serve as a source
of food for birds, m a y  n o t  b e  a p p r o p r i a t e  t o  t h e  c l i m a t e ,
v e g e t a t i o n , t e r r a i n , and l a n d - u s e c h a r a c t e r i s t i c s  o f most
conmwnities  i n  t h e  N o r t h w e s t  T e r r i t o r i e s . In all likelihood, the
combination of these characteristics with the relatively small
bird populations and low level of jet aircraft activity, should
lead to new requirements for  safe separat ions between airports and
s o l i d  w a s t e  d i s p o s a l  s i t e s  i n  t h e  N o r t h w e s t  T e r r i t o r i e s . In fact,
the relative location of disposal site and the airport may be a
more important factor.

vi . Some trade-offs exist between acceptable disposal site/airport
separation and a wide variety of countermeasures that can be used
to reduce the attractiveness of an airport site to- the bird
population.
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vii.

viii.

ix.

For the Northwest Territories, as well as other regions with
similar climatic, topographical, and demographic characteristics,
where bird populations are relatively small, there is a need to
develop guidelines for the separation between solid waste disposal
sites and airports, including related countermeasures which reflect
the specific conditions encountered in these regions.

In view of the Northwest Territories’ unique circumstances, it
would be expedient to implement a guideline which combines
separation distances with spatial considerations (taking into
account conflicts between bird flyways and aircraft flight paths),
and with performance criteria (whereby remedial action would have
to be taken if airport safety proved to be substandard as a result
of bird-strike hazards associated with disposal sites). These
guidelines, although different than those applying to other parts
of Canada, would not necessarily be less stringent.

At present, the development of such guidelines is impeded to some
extent by the limited data available on site-specific bird
population characteristics, as well as by statistics on bird
strikes for many of the airports in the Northwest Territories that
are presently not part of the Transport Canada incident-reporting
system.

On the basis of these findings and other material presented in this report,
and recognizing the relatively scant data available at the present time
pertaining to specific airport sites in the Northwest Territories, the
following recommendations are made:

i.

ii.

iii.

The government of the Northwest Territories should develop
guidelines for the separation between solid waste disposal sites
and airports that are relevant to conditions encountered in various
regions of the Northwest Territories.

Rather than developing a single guideline for the Territories, the
new guidelines should be flexible and multi-faceted, taking into
account a number of different criteria, including assurances that
any resultant bird hazards will be dealt with by a variety of
measures such as improved waste disposal operations and bird-
management procedures, reducing the local bird population.

To facilitate the development of such guidelines, the data base on
incidents involving bird strikes on aircraft at Northwest
Territories airports should be improved. The Arctic Airports
Division of NWT Transport should be asked to prepare, from their
records, and in cooperation with NWT air carriers, the past
experience of bird/aircraft strikes. This information yin be of
great value in distinguishing between high, medium and low-risk
regions/communities, taking into account any future changes in
aircraft movements at communities.

29



■

iv

v.

vi

NWT Renewable Resources - Wildlife Service should be asked to
design a project to provide information for high-risk regions/
communities on bird-population characteristics near airports. This
information would be a valuable addition to the limited data
currently available.

The Government of the Northwest Territories, through the Department
of Municipal and Community Affairs and other departments directly
involved, should negotiate now with Transport Canada for the
establishment of interim guidelines for the separation of solid
waste disposal sites from airports in NWT communities, on the basis
of this study and information which will become available from
action taken in Recommendations iii and iv above.

The Government of the Northwest Territories, through its
Transportation Department, should develop a bird-strike re-porting
system for airports in the Northwest Territories, similar to the
reporting system now used by the Airports Authority Group of
Transport Canada, but tailored to the specific needs of the
Territories. If information developed in actions on Recommendation
iii so indicate, such a system may be needed only in high-risk
regions/communities.

vii. After development of information resulting from action on
Recommendations iii, iv, v and vi over several years, the interim
guidelines should be reviewed and revised appropriately.
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APPENDIX A

At the start of this study (January 1988); there was particular concern to

investigate five communities in the Kitikmeot region because it was expected

that remedial work or relocation of solid waste disposal facilities might be

required. The work reported below is based on factual information available

in early 1988. Changes may have occurred s ince,  but  are  not  reported here.

APPENDIX A-1

Bird Hazards in the Kitikmeot  R e g i o n

In Section 5, the general reasons that birds frequent airport lands are

outlined to show what factors should be taken into account in considering

locations for solid waste disposal sites. Some of these factors may be of

considerably less importance in the Northwest Territories than elsewhere in

Canada. This section examines these key factors in relation to the Kitikmeot

region of the Northwest Territories where a number of new solid waste

disposal sites have been proposed. Additional detail on five specific sites

shown in Exhibit A-1, namely, Coppermine, Gjoa Haven, Holman, Pelly Bay and

Spence Bay is provided in Appendix A-2. The Gjoa Haven waste disposal site

has already been in operation for two years, while the disposal sites for the

other four communities are in the planning stage.

In assessing the location of disposal sites in this region from the

standpoint of bird hazards to aircraft, it is useful to have a basic

knowledge of community demographics, geography and climate, waste disposal
methods, aircraft traffic, resident and migratory bird populations as well as

the spatial relationships between the airport, proposed waste disposal site

and bird roosting locations. A number of conditions common to all five

communities can be explored on the basis of the summary information shown in

Exhibit A-2. For each community, this exhibit summarizes the general

comparisons that are covered in the following paragraphs. Data is provided

on community location, climate, vegetation and topography, solid waste

disposal operations and airport activity. More detail on current solid waste

disposal methods is provided in Appendix A-2.
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Exhibit A-1

COmmuniq Locations

Source: Survey and Mapping, Department of Municipal and
Community Affalr8,  Government of the Northweet  Terrltorlee
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Exhibit A-2
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Exhibit A-2 (cent’d)
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P o p u l a t i o n

A l l  c o m m u n i t i e s  a r e  H a m l e t s  w i t h  1 9 8 6  p o p u l a t i o n s  r a n g i n g  f r o m  a p p r o x i m a t e l y

300 to ,900. Using anticipated growth rates, populations for these

communities are expected to range from about 400 to 1,400 by the year 2000.

With the exception of Coppermine, where oil exploration is an important means

of employment, the major sources of income are from hunting, fishing and

trapping, and from handicrafts such as carving and sewing. Municipal,

Territorial and Federal Government employees also reside in the communities,

as do those engaged in seasonal summer construction work.

C l i m a t e

The Kitikmeot Region of the Northwest Territories is

Circle within the region of continuous permafrost, where

as rock and soil are at temperatures below 0° Celcius

plane beneath the surface year round. The depth of the

north of the Arctic

earth materials such

on an uninterrupted

active layer at the

end of the summer ranges from about one-half metre to one metre. For those

northern latitudes, temperatures are quite low. Discounting Gjoa Haven,

which has a rather extreme temperature range, coldest month mean temperatures

range from -30° Celsius to -25° Celsius (highs) and from -38° Celsius to -31°
,..

Celsius (lows), and warmest month mean temperatures range from 10° Celsius to
i.

13° Celsius (highs) and from 3° Celsius to 5° Celsius (lows).

Vegetat ion and Topography

Rugged climatic conditions have an effect on the type of vegetation that can

thrive. The five communities belong to the arctic tundra vegetation region.

Here, soils are churned by frost action, and low temperatures inhibit the

decay of organic matter. The short growing season is also limited by

continuous permafrost which retards plant growth and prevents deep root

penetration. Consequently, much of the vegetation tends to be low and

compact in order to trap radiant energy. Lichens and mosses are common

tundra plants, supplemented by grasses, sedges, and willow and alder thickets

which grow in the more poorly drained depressions.

The region is characterized by rugged, rocky terrain and a relative scarcity

of finer soil materials that are suitable for fill and construction. These
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factors, together with the continual presence of permafrost, make road

construction extremely difficult. In part, this explains the compactness of

the typical arctic community where residences, community buildings, the

airstrip, water resources and sewage and waste disposal sites are virtually

side-by-side against the coastline.

Due to sparse vegetation and poor rocky soil characteristics of this region,

certain factors which attract birds to airport vicinities further south can

be ruled out. For example, food sources such as grass are not abundant in

the north, and agricultural seed crops such as oats, corn and sunflowers are

non-existent. Since the soil is not rich in organic matter, earthworms do

not thrive. In addition, trees and shrubbery, typically  providing shelter

for various bird species in southern regions, are again absent in the far

north.

I

A i r p o r t  A c t i v i t y

The community airports considered here are very modest in scale. Only

Coppermine has a flight service station; the other four operate without air

traffic control towers. Each airport has a single gr?vel or gravel and clay

runway ranging in length from 1,100 to 1,524 metre~. All are operated by the

Government of the Northwest Territories. NQ bird strikes have been

at any of the five airports; however, thq lack of records could

indicative of deficient strike reporting programs than the absence

strike incidents.

reported

be more
:.

of bird

As evident from Exhibit A-3, which shows total annual aircraft movements from

1982 to 1986, volumes of air traffic are very light at all five community

airports. Coppermine’s aircraft movements are in the range of 2,000 per year,

and those of the other communities are well under the 1,000 per year level.

By comparison, Yellowknife Airport supports over 47,000 aircraft movements

annually.

In general, growth

sporadic. Annual

actually declined,

rates for aircraft activity at these airports have been

aircraft movements at Coppermine and Spence Bay have

while at Holman they have fluctuated within the five-year
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Exhibit A-3

2 5 0 0

2000

1500

1000

50C

c

Total Aircraft Movements
Five Northwest Territories Airports

Tntal A/C Movements.- . . . . . -------  ---------

Spence Bay Gjoa Haven

/ --.---
-------  :_...—-—------- ———. .._-..__

------- ------- - “,-_.—--——----.--
- - - - - - - -

- - - - - - - -
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

_-..---”---- - -
,a.._ .,------. . . . . . . . .

~

● Pelly Bay Holman

1982 1983 1984 1985 1986

Year

S o u r c e :  T r a n s p o r t  C a n a d a , Alrcr&f t Mownwnt Statistics; Annual Report (1986),



period shown. Only Pelly Bay (which is inaccessible by sea-lift due to year-

round ice flows) and Gjoa Haven have experienced steady growth in annual

aircraft movements. Notably, Pelly Bay has the largest ratio of aircraft

movements per capita (3.0) for 1986.

In addition to the volume of air traffic, the type of aircraft using an

airport is an important factor in assessing vulnerability to bird hazards.

As noted previously, due to their speed and the suction power of their

engines, jet aircraft are most dangerous in terms of bird/plane collisions.

Turbopropeller  aircraft are only marginally safer. Piston-engined planes and

helicopters are the least dangerous aircraft in this respect, since their.

relatively slow operating speeds allow time for birds to react and steer

clear of an aircraft’s flight path.

In Exhibit A-4,

communities are

movements refer

another airport,

1986 itinerant aircraft movements for

grouped according to type of power

to take-offs destined to, or landings

as opposed to local flights taking off

same airport without intermediate stops. There are

each of the five

plant. Itinerant

originating from,

and landing at the

virtually no jet

movements at any of the five community airports. While the majority of

itinerant aircraft movements at Gjoa Haven (77%), Pelly Bay (57%) and Spence

Bay (63%) are allocated to the relatively safe piston-engined aircraft, the

more dangerous turbo-propeller aircraft fly most frequently at Coppermine

(65%) and Holman (63%). At Yel lowknife,  by comparison, over 13% of 1986

itinerant aircraft movements were made by jets, 33% by turbo-propeller

aircraft, and only 48% by piston-engined aircraft. Nevertheless, over the

next five to ten years, the trend “towards Short Take Off and Landing (STOL)

turbo-propeller aircraft is likely to increase.

B i r d  P o p u l a t i o n s

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

However, since the five communities are similar with regard to climate,

terrain and vegetation, some generalizations can be made about the “types and

numbers of resident and migratory birds likely under such conditions. A

rough idea of bird species and their relative densities are shown in Exhibit

A-8
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Exhibit A-4
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Exhibit  A-5

Bird Species at Cambridge Bay, NWT I

I
Spcclcs I n Clutch asses Ilx]

2x2
Red-throated  Loon Govia stellata 3 1

Gavia arctica
Gavia adamsii
Cygnus columbianus
Anser albifrons
Branra  bernicla
Branfa  canadensis
Artas acuta
Somateria  mollissima
Somateria  spectabilis
Clanguia  hyemalis
Mergus  serrator
Bweo  lagopus
Falco columbarius
Falco  peregrinus
Lsgopus  mums
PIuvialir  squalarola
Pluvialis  dominica
Charadrius  semipalmatus
A renaria  interpres
Calidris pusilla
Calidris  bairdii
Calidris melanotos
Calidris himantopur
Tryngiles subruficollti
Phalaropus  Iobaius
Phalaropus  julicaria
Stercorariu  pomarinus
Sfercorarius  parasilicus
Stercorarisu  Iongicaudus
Larus tha.veri
Lsrus hyperboreus
Xema sabini
Srerna  paradisaea
Eremophila  alpestris
Corvus corax
Sialia  currucoides
Amhus spinoletla
Calcarius lapponicus
Plewophenax  nivalis

14
5

48
130

12
I 70

14
12
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260

14
6
1
1
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60
140

10

2:
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120
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6
26
72
9
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85

I
1

12
++
70

3
—

i
2

19
—
—

Arctic Loon
Yellow-billed Loon
Tundra Swan
Greater White-fronted Goose
(Black) Brant
Canada Goose
Northern Pintail
Common Eider
King Elder
Oldsquaw
Red-breasted Merganser
Rough-legged Hawk
Merlin
Peregrine Falcon
Rock ptarmigan
Black-bellied Plover
Lesser Golden-Plover
%mipalmatcd Plover
Ruddy Tumstone
!%mipalmated Sandpiper
Baird’s Sandpiper
Pectoral Sandpiper
Stilt Sandpiper
Buff-breasted Sandpiper
Red-necked Phsslarope
Red Phalarope
Pomarine  Jaeger
Parasitic Jaeger
Long-tailed Jaeger
Tbayer’s Gull
Glaucous Gull
Sabine’s Gull
Arctic Tern
Horned Lark
Common Raven
Mountain Bluebird
Water Pipit
Lapland  Longspur
Snow Bunting
Redooll

1X3
lX~ 2X3; 2X5
1X5
7X4 1x5; 1X6

1X2 lx%  1X5
1X4*; 1X7
1 X6
IX3

3
2
I
1
—
—
—

i

1
2

I x4
2X4
1X4
1x4
Ix%  10X4
IOX4
6X4
2x4

1
I

II
10
6
2

—
—
10
—

2
3

;
21
13

I
—
—
—
18
—

1X3; 9x4

1x2
lx]; 1X2

3X 1; 3X2  2X3
lx]: 2x2
1X3

2X4: 11X5; 4X6; IX7

Carduelis  sp. 3 —

l—total number of birds observed. 11 —numk of nests found.
● —ln nest  Of Red-breasted Merganser,

++  —vcs-y  common.

source C.M. Lok and J.A.J. Vinkj “Birds at Cambridge Bay, Victoria
Island, Northwest Territories, in 1983”, The Canadian Field-
Naturalist, 100-3 (July - September 1986).

A-10
I

i



m

?

A-5, which lists, by species, the total number of birds observed near

Cambridge Bay - also a coastal community in Kitikmeot Region - between June

23 and July 6, 1983. From Exhibit A-5, it is apparent that bird populations

are rather modest. As a general rule, the number of birds declines as one

moves further north.

The material presented in this section is based on the limited information

shown in Exhibit A-5 supplemented by discussions with staff of the Canadian

Wildlife Services Department. In addition, some anecdotal information on

bird types, approximate numbers and flight patterns, supplied by

representatives from the five communities, are included in Appendix A-2.

Most of the bird species of the arctic tundra are migratory summer residents,

spending at least the worst months of the arctic winters south of their

summer roosts. Migration, however, is not a problem in terms of bird strikes

at the community airstrips, as most birds do not migrate to destinations

north of the communities under study. Generally, the communities serve as

route endpoints for their summer residents. Some ducks and geese do migrate

to the large islands north of the mainland, such as Victoria Island and

Ellesmere Island, but do not present a serious problem at airports: they fly

at extremely high altitudes (3,000 metres to 6,700 metres) over the ocean

and, further, they avoid human contact should they happen to rest close to a

community in the course of their migratory journey. . There is no east-west

migration, usually driven by the search for alternate food sources, by either

year-round or seasonal resident species of the communities under

consideration.

Certain species that reside in the arctic tundra for at least part of the

year pose virtually no threat to airport safety. Canada geese and snow

geese, for example, feed mainly on grass and sedge, and thereby can be

independent .of community activity. While in an intensive urban setting,

geese would frequent grassy strips alongside runways, arctic -airports -

uniform in terms of vegetation and terrain of the community and the barren

lands beyond - do not represent preferred feeding sites for geese. Seabirds

such as eiders and terns which are also present in relatively large numbers,

also keep clear of the community, nesting dispersedly on small off-shore

A-n



I
islands and feeding on coastal fish. Finally, dry land pond birds like

plovers and sandpipers deserve mention. While these birds may linger at I
I

ponds near airstrips, they do not present much potential for interfering with

aircraft operations because of their small numbers and because they do not [

flock. ‘ I

Two types of scavengers are possible candidates for bird-aircraft collisions: I

gulls and ravens. Like most arctic tundra birds, gulls are summer residents,

inhabiting the communities under study from May to September. Their primary [
food source is domestic refuse from waste disposal sites. Because gulls tend

to travel in large groups, in the event of a collision, aircraft are I
vulnerable to serious multiple ingestion-type accidents which often cripple

a

their engines. In the case of gulls, flyways are created between community

roosting sites and waste disposal sites and, to a lesser degree, between

resting locations along the coast or in cliffs and waste disposal sites. 1

Certainly, gull flights will cover paths other than the straight line
I
i

community-disposal site and coast-disposal site connections, but the

probability of finding the greatest number of birds at any time will be

highest along these flyways. Care must be taken, then, that gull flyways do

not intersect aircraft flight paths which, at short distances from airports,

can be taken to be in alignment with the runways.

Unlike gulls, which only present a bird hazard problem in the summer, ravens

are more hazardous in winter. Due to large body size (less body surface area

per unit mass than for smaller birds), and thick covering of feathers and

relatively high percentage of body fat, ravens are able to endure harsh

arctic winters. During the summer, they disperse into the tundra fields to

raise their young; however, in winter, about 100 to 200 ravens congregate

back to the community in search of warmer micro-climates, protecting

themselves from the elements by roosting around buildings, on elevated

perches, etc. As for gulls, the waste disposal site is their primary

in-community food source. Since ravens are not aquatic, only-the path

connecting community roosting areas and the waste disposal feeding site is of

concern “and should not interfere with airstrip flight plans.



APPENDIX A-2

1

C a s e  S t u d i e s  o f  S o l i d  W a s t e  D i s p o s a l  S i t e s  i n  t h e
Kitikmeot  Region of the Northwest Territories

1. Methods of Solid Waste Disposal

Due to the non-industrialized nature of community life in the five

communities under study, most of the waste collected can be classified

domestic waste. Arctic climatic conditions and terrain dictate the types

solid waste disposal operations that are reasonable. Four main methods

waste disposal are used, namely:

i. Sanitary landfill
ii. Modified landfill. . .111. Incineration
iv. Comporting

as

o f

o f

Sanitary landfills, which involve dumping and burying waste on a regular

(usually daily) basis, would not be feasible for the communities studied

here, since the requisite daily covering of waste cannot be obtained from

the minimal amount of fill material accessible via the road system. Modified

landfill operations, requiring only monthly or seasonal covering, seem to

best suit the needs of arctic communities. The small quantity of waste

generated by 300 to 900 people (at about 0.01 cubic metres per capita per

day) further justifies using the modified landfill method.

Incineration involves burning solid waste as it is deposited at the site.

Due to capital and operating costs as well as requirements for on-site

supervision in preventing windblown ash during covering operations,

incineration is not usually suitable for small-scale disposal operations.

Moreover, unless combined with a waste heat recovery project where a demand

exists for the energy recovered, it is generallY exPensive.

Comporting, which involves the aerobic breakdown of waste by bacteria into

organic matter, is also inappropriate for the communities considered here.
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Bacteria present in composts are only active at temperatures above freezing

and would require enormous amounts of heat energy throughout most of the

year. Again, a high level of operator attention is required. In addition,

for these locations, there would be little demand for composted refuse which

is useful ’as a fertilizer in more temperate climates.

A typical modified landfill operation is pictured in Exhibit A-6. Refuse is

unloaded from a berm (of slope 1:3 or 1:2) into a pit. Some communities

prefer incinerating the waste on-site to reduce volumes by 50% to 60%, while

other communities discourage waste burning due to resultant smoke, toxic

fumes from plastics and explosions of aerosol cans and propane cylinders. At

most modified landfill sites, however, waste is compacted; the volume of

unburned refuse can be reduced by a ratio of 5:1 or more if tracked equipment

for compaction is available. Compacted waste will not settle as much as

uncompacted waste, so aside from reducing waste volume, compaction

facilitates future site maintenance.

While traditional modified landfill operations work well under temperate

climatic conditions, problems have been experienced in the Arctic. A s  a .

result of snow expansion, cold weather waste disposal trenches tend to fill

up much more quickly than forecasts predict. In winter, each layer of

disposed waste becomes covered with a layer of snow. Because the waste acts

as protective insulation to the snow, some of the snow near the bottom does

not melt during the brief summer season. In addition, the road surfaces

formed after compaction tend to be rough and bumpy, due to the melting of

submerged ice pockets. A variant of the modified land-fill method, whereby

waste is dumped at one location within an area enclosed by berm walls, spread

over the entire walled ared to drain and dry, then pushed against the wall

opposite the dumping location and covered, would likely be more appropriate

for Northwest Territories communities.

.

I

i-

1

t
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Modified Landfill Operation
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2. Recent Studies

A number of recent studies (cited in the following section), addressing the

issues of where to locate and how to operate 20-year-capacity waste disposal

sites at Coppermine, Gjoa Haven, Holman, Pelly Bay and Spence Bay all

recommend,that modified landfill waste disposal operations be implemented.

While these studies all call for an overhaul of waste disposal operations,

they propose that, by and large, the present collection methods be retained.

Domestic refuse is deposited in old fuel drums placed in front of each

residence, full barrels are collected by trucks and emptied at the disposal

site, and empty barrels are then returned. It is recommended that burning of

refuse in barrels prior to collection be discontinued and replaced, in some

cases (Coppermine, Spence Bay, perhaps Holman), with incineration at the

disposal site. Honey bags, which are presently picked up alongside domestic

refuse, will be rendered obsolete as the communities gradually convert to

fully pumped sewage. In the meantime, they will be disposed of at the

modified landfill site, but in separate pits from domestic solid waste.

One important factor in relocating a waste disposal site is the interaction

between solid waste disposal and other services, namely sewage disposal and

water supply. Studies for two communities (Holman and Pelly Bay) are

concerned with spatially integrated water supply, sewage disposal and solid

. waste disposal systems. The other studies, while focussing only on solid

waste disposal, also stress the inter-relationship between water and

sanitation systems. For instance, solid waste disposal sites should be

situated so as not to drain into (and contaminate) water resources. Also, it

is advantageous to locate sewage and solid waste disposal sites in the same

vicinity, allowing for the confinement of problematic wastes and for the

reduction of access road costs.

Considerations other than interaction with water supply ‘

functions and interference with airstrip operations also

on the location of solid waste disposal sites. These inc’

and sewage disposal

influence decisions

ude: .

I

i

I.

:,
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o Economic travel distance.

o Visual concealment from community.

o Distance from community sufficient to avoid smoke and odour
problems.

o Accessibility of earth cover.

o Minimal environmental impacts to land, water, birds and animals.

In addition to

locations have

consideration.

changing waste disposal operations, new waste disposal

been recommended for four of the five communities under

(Only the Pelly Bay studies suggest that the present waste

disposal site be retained). Because of severe constraints associated with

the various location criteria, only one feasible solid waste disposal site

was suggested in each study. In Holman, however, the feasibility of two

additional sites was raised and discussed after the consultant’s report was

issued, and two new Spency Bay sites were deemed feasible in a more recent

reportl. In the consultants’ studies, the economic travel distance criterion

was weighted quite heavily, since the absence of an extensive road system

limited the area in which a disposal site could be located. In no case was

Transport Canada’s 8 kilometre airport separation guideline fulfilled; in

fact, the proposed sites are all less than 2 kilometres  from airport runways.

3. S p e c i f i c  Conanunity  C o n s i d e r a t i o n s

Coppermine

Source Document:

R. E. K. Fe
Coppermine,
1981) .

lden and Norman C. Gridley,  Solid Haste  Disposa”.  Study;
N . U . T . , A s s o c i a t e d  E n g i n e e r i n g  S e r v i c e s  L t d .  ( M a r c h ,

Coppermine is situated on a bedrock exposure on the west bank of the

Coppermine River where it empties into Coronation Gulf. Exhibit A-7 is an

aerial map of Coppermine, showing the community, the airstrip and the current
●

1 K a r u  Chinniah, Spence  B a y ,  N . U . T - ; Uater  a n d  S a n i t a t i o n  P l a n n i n g
S t u d y ,  D e p a r t m e n t  o f  M u n i c i p a l  a n d  C o m m u n i t y  A f f a i r s ,  G o v e r n m e n t  o f  t h e
N o r t h w e s t  T e r r i t o r i e s ,  J a n u a r y ,  1 9 8 7 .
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Exhibit A-7

Coppermine
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and proposed waste disposal sites. The present waste disposal site is

considered inadequate due to its visibility from the airport road, its

separation of only 1.0 kilometre from the airstrip and its drainage directly

into Coronation Gulf.

In selecting an alternate

noted that terrain was a

volcanic bedrock, dipping

cover the Coppermine area

location for solid

limiting factor.

to the north and

waste disposal, the consultant

Thick beds of sedimentary and

exposing south facing scarps,

. Apart from the airport (which is located in a

flat valley), and the town (which lies on a thick mantle of coarse river

deposits), the ubiquitous bedrock tends to be weathered, rugged and difficult

to penetrate with roads. Areas to the east and south of the community are

rejected as sites, due to potential

the community’s water supply source.

the community, with the result that

used for waste disposal purposes.

contamination of the Coppermine River,

Coronation Gulf is immediately north of ‘

only land west of the community can be

Lands northeast and southwest of the

airport again are poorly drained, and could contaminate the Copperm-

during the spring freshet. Only sites west of the airport, then
‘ . .

reasonably considered.
-,..,

ne River

can be

..”. The site proposed by the consultant is a 61-metre gorge with bedrock walls

that could serve as control structures. The gently sloping sand base drains

naturally to the sea, ensuring that no fresh water will be contaminated.

Some cover and berm construction material is available on-site, and the

remainder within a suitable haul distance. The site is 1.2 kilometres from

the airstrip (shortest distance measurement), and 3.6 kilometres from the

centre of the community; 2.6 kilometres of roadway must be constructed in

order to access the site.

According to sources familiar with Coppermine and its environs, approximately

200 gulls spend the summer at the community. In addition to flying between

the community and the waste disposal site, gulls often fly from tbe disposal

site to their nesting area at Locker Point, approximately 60 kilometres

northeast of the community. About 200 ravens frequent the waste disposal

site, resting primarily in the cliffs adjacent to the community and east of
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the airport. These ravens are predisposed to gliding and hovering over

waste disposal site. Unfortunately, the waste disposal site suggested in

consultant’s report is situated such that flyways both between

gull-nesting area at Locker Point and the disposal site food source,

the

the

the

and

between the community and the disposal site food source, intersect aircraft

flight paths. (Bird flyways are indicated on Lxhibit A-7. )

In addition to the gull and raven population, sandhill cranes and birds of

prey, such as peregrine falcons and deer falcons, have been observed. These

birds, however, do not represent a significant threat to airport safety. In

fact, the falcons help to control the number of birds inhabiting the area..

Some geese and a fair number of ducks migrate past Coppermine on their way

north to Victoria Island, using the Coppermine River as a migratory guideway.

A representative from Coppermine was aware of only one recent bird-strike

incident at Coppermine airport: a goose was struck during the summer season,

but the aircraft suffered no major damage.

Gjoa Haven

Source Document:

H. J. Bourque, Design and Operations Concept Report; Gjoa Haven;
S o l i d  H a s t e  D i s p o s a l , S t a n l e y A s s o c i a t e s E n g i n e e r i n g L t d .
( J a n u a r y ,  1 9 8 5 ) .

.-
<
.

. .

Situated on the southeast coast of King William Island, Gjoa Haven (Exhibit

A-8) is bordered by Peterson Bay to the south and by Rae Strait to the east.

To the west, Gjoa Haven Cove penetrates partially inland. A new airstrip

built by Transport Canada in 1983 se~ered access to a disposal site north of

the community, and a temporary site southeast of the community (and adjacent

to a site used prior to 1975) is presently being used. Since the tempo;-a, y

site is located precisely in the area earmarked for community. expansiufl,  a

new site must be selected.
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Exhibit A-8

Gjoa Haven
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Regions northeast of the airport were considered by the consultant to be “too

remote” from the community; the cost of constructing access roads would be

prohibitive. The remaining site possibilities were confined to the jut of

land south of the runway flight path and virtually surrounded by water on the

east, south and west. Areas northwest of the community were ruled out due to

proximity to the municipal water supply drainage area. Much of the western

portion of the feasible site land was visible from the community, thus

leaving only three small pockets towards the east of the peninsula in which

to locate a waste disposal site.

The proposed site is located in the southernmost of the three pockets, and is

separated by 1.6 kilometres from both the airstrip and the community. In

order to access the disposal site, the road serving the present disposal site

would have to be extended by 1.2 kilometres. The land site is fairly level

and somewhat lower than the surrounding lands. Sand, which is readily

available in the area, is intended to be used as the landfill cover material.

According to sources familiar with the Gjoa Haven situation, about 300 gulls

frequent the waste disposal site, often simultaneously. While community-

disposal site flight patterns are fairly well defined, nesting location-

disposal site travel is more ambiguous and dispersed and, for this reason, is

not indicated on Exhibit A-8. on occasion, gulls have had to be chased off

the runway prior to an aircraft landing. Since only an estimated thirty

ravens are found at Gjoa Haven, they are not deemed to be hazardous. Other

birds observed include sandhill cranes which linger in the small melt water

ponds created near runways early in the summer, occasional ptarmigans which

have been known to loiter on the runway in search of gravel for food

digestion, and Canada geese enroute to Ellesmere Island. The flyway between

the community and the proposed waste disposal site is not expected to

intersect aircraft flight paths.

A-22
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Holman

Source Document:

,Richard E. K. Feilden, Planning Study of Water and Sanitation
Alternatives; Holman, N.U.T., Associated Engineering Alberta Ltd.
(March, 1985 ) .

Holman (Exhibit A-9) is located on the south shore of Victoria Island’s

Diamond Jenness Peninsula. It is bordered by Queen’s Bay to the south,

King’s Bay to the east and Jack’s Bay to the northwest. Within 3 kilometres

of the community are a number of lakes, including Upkilluk Lake, RCAF Lake,

Hidden Lake, Kunak’s Lake and Mission Lake, as well as an assortment of

unnamed ponds. The present waste disposal site, situated on level ground

north of Airport Road and south of Limestone Hill, has been deemed

unsatisfactory by the consultant for the following reasons:

o Lack of natural drainage.

o Clear visibility from Holman and much of the Airport Road.

o Tendency for snow drifting, as it is adjacent to high ground.

Although six different site possibilities are explored in the Associated

Engineering planning study, all sites east of the Upkilluk River were

eliminated due to topography (hilly terrain, rising up to 300 metres), poor

drainage, the need to protect the fresh water supply from RCAF Lake, and the

community’s desire to preserve Upkilluk Lake for recreational purposes and

King’s Bay for marine fisheries. The only site which was not eliminated was

the “Poo”

disposal

Accordin!

Tundra Site”. This site integrates with the nearby lagoon sewage

site recommended in the same study.

to the consultant’s report, the Pool Tundra Site is far superior to

the present waste disposal site with respect to drainage; the land slopes

towards Jack’s Bay at grades of 1.5% to 2%, steep enough to ensure effective

drainage. While the proposed site is visible from Holman and Aifport Road,

it is not as conspicuous as the existing site. Implementation of the Pool

Tundra Site would require construction of a 1.5 kilometre access road, the

cost of which would be shared with the sewage service. Gravelly sand for the

A-23



Hc)iman

1:18,760

!

t

.

a

f

so - Exlstlng waste ~lSPOSa! Site
S1 - Pfoposed Waste Disposal sits
S2 - Alternate Waste 131sposel Site
A - Alrstrlp

Source: Survey and IvWpplno  Department.

c - Community
of A4unlclpfi!  and Gomrmnlty  Affalr8,

A-24 Qoverrin?f3nt  of the Ntmthweut Terrltotles.



1

road base (as well as diking and cover material) is available from a nearby

source. The proposed site is 1.5 kilometres from the airstrip and 2.3

kilometres  from the community.

Local authorities in Holman observe that roughly 200 gulls appear in Holman

during the summer months. The primary gull flyways are between the community

and the disposal site, and between the cliffs due east of the comnunity  where

the gul ls  prefer  to  nest  and the disposal  s i te .  Al though gulls do fly to the

coast, often in search of freshly caught game at fishing and sealing

campsites, no definite coast-disposal site flyways can be distinguished.

Again, only a few ravens are present - approximately fifty, at most. These

ravens also nest in the cliffs east of the Holman settlement. ” Small birds,

such as snowbuntings, long spurs and grosbeaks can be found individually or
in pairs, but keep well away from the community and present virtually no

threat to airport safety. In addition, about twenty to fifty geese and

hundreds of ducks migrate past Holman on their way to and from the northern

islands. The geese, which stop over in Holman for ten days to two weeks in

the fall, avoid contact with humans. Neither the community-site flyway nor

the cliff-site flyway created by situating the disposal site on the location

specified in the consultant’s report should conflict with airstrip

operations.

An element of indecision surrounds the location of the proposed waste

disposal facility at Holman. At a Capital Planning Review meeting in

Yellowknife in April 1988, it became known that the Hamlet of Holman was

dissatisfied with the location for waste disposal suggested in the

consultant’s report, and had decided instead to locate the facility north of

the airport (marked S2 on the map comprising Exhibit A-9). This relocated

site is un- favorably situated with respect to both major flyways defined

earlier. Due to the poor positioning of the relocated site in terms of

airport safety, the possibility of locating the waste disposal facility

somewhere north of the Pool Tundra Site but south of the airport (e-ffectively

separating aircraft flight paths from gull/raven  flyways) is being

considered.
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Pelly  Bay

Source Documents:

Roland Welker, Pelly Bay, N.W.T.; Evaluation of Alternatives;
Final Repart; Department of Local Government Water & Sanitation
Planning Study, M.M.Dillon Limited. (March, 1986).

Roland Welker, Pelly Bay, N.W.T.; Final Landfill Design and
Operations Concept Report, G.C.G.Dillon Consulting Limited.
(March, 1986).

As shown in Exhibit A-10, Pelly Bay is situated south of the Kugajuk River at

the point where it empties into St. Peter’s Bay (a subsidiary of the much

larger Pelly Bay). The hamlet lies on the western edge of Simpson Peninsula.

The M. M. Dillon study on Pelly Bay (like the Associated Engineering study on

Holman) covers water supply and sewage disposal services as well as solid

waste disposal services. The report recommends that the existing solid waste

disposal site be retained in conjunction with revised methods of operation.

Through the process of elimination, the Dillon study established that the

valley used presently for waste disposal is the only feasible site, since:

o Areas east of the valley drain into recreational bodies of water
and potential potable water sources.

o Areas north of the valley are closer to the community and the
airport.

o Areas north of the community would require the construction of
prohibitively expensive bridges and lengthy access roads.

o Areas west of the valley are closer to the shoreline and would
reduce the available buffer.

o Areas south of the valley are closer to a potable water source
(gravel pit) and granular borrow area and are farther from the
community.

o Areas to the extreme south of the valley would require access roads
cutting through a 200-metre-high granite ridge.

The solid waste disposal site is adjacent to the current sewage disposal site

which, according to the recommendations in the report, should also not be

relocated. Because former sites are being used in both cases, new access
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roads n e e d  n o t  b e  c o n s t r u c t e d ,  a n d  a n y  a c c e s s  r o a d  i m p r o v e m e n t  c o s t s  c a n  b e

covered jointly by sewage and solid waste disposal services. The sol id waste

d i s p o s a l  s i t e  i s  s i t u a t e d  1 . 6  kilometres  f r o m  t h e  a i r s t r i p  ayd  1 .8  kilometres

from the Pelly Bay community.

In Pelly Bay, local authorities

seagulls and an unknown number of

the disposal site are predominant.

have confirmed the presence

ravens. Flyways between the

of about 100

community and

Gulls, however, have been observed flying

back and forth to their nesting location about 25 kilmetres south of the

Pelly Bay coast. While flyways between the nesting location south of the

community and the proposed solid waste disposal

flight paths, the route between the community

possibly interfere with airstrip operations.

Spence Bay

site steer clear of aircraft

and the disposal site could

Source Document:

R.E.K. Feilden and Norman C. Gridley, Solid Waste Disposal
Spency Bay, N.W.T., Associated Engineering Service Ltd.
1981) .

Study;
(March,

Spence Bay (Exhibit A-II) is located on the west coast of Boothia Peninsula.

The settlement is situated in a narrow inlet projecting northeastward from

the head of Spence Bay. The construction of a new airstrip and terminal

building within 360 metres of the present waste disposal site is the primary

motive for relocating the site. In addition, residents have complained of

the proximity of the present disposal site to the community.

In deciding upon a new waste disposal site, terrain was a limiting factor.

Although the terrain is low in relief, it is very rugged, with much of the

land surface composed of irregular weathered bedrock hills and outcrops.

Road construction among the rock outcrops is costly and difficult with the

result that potential new sites would have to be fairly close to the existing

road infrastructure in order to be economically feasible. Sites south of the

airport road were deemed to be too close to and too visible by the community,
A-28
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wn~ Ie ~nose “Immeulat. ely north of this road were nampel~~  by tllytl I U&& Ulul, a

and the potential for contaminating water supply and fishing lakes.

Ultimately, an area close to a large gravel deposit presently being mined for

reconstruction and extension of the airstrip, was selected by the consultant

as the most workable future waste disposal site.

The proposed site is advantageous since the gravel deposit provides a ready

source of berm and cover material. Only 1.4 kilometres of newly constructed

access road is required. However, the site is only 0.6 kilometres  from the

runway (by shortest distance measurements). Spence Bay, therefore, most

severely violates Transport Canada’s 8 kilometre separation guideline of the

five communities being studied.

About 150 to 175 gulls inhabit Spence Bay during the summer according to

sources from that area. Because the current waste disposal site - airport

separation is so small (600 metres),

collection truck are visible (and their

runway. In addition to flying between

Spence Bay gulls have been known to fly

coast about 40 kilometres south of the

gulls flocking to meet the waste

screeching audible) from the airport

the disposal site and the community,

to and from nesting locations off the

community. Ravens, too, are present

in Spence Bay and frequently fly between the community and the waste disposal

site. While flyways between the community and the waste disposal site are

roughly parallel to runway alignment (and therefore should not pose serious

problems with respect to air traffic), gulls nesting south of Spence Bay

could interfere with airport operations enroute to their feeding grounds at

the proposed disposal site.

In the study by Chinniah referred to previously, one objective was to

determine alternative locations for waste disposal, expressly for the reason

that the proposed landfill site would be far too close to the airpcrt. Two

sites were deemed feasible for further consideration, one west of the airpor..

(marked S2 on Exhibit A-11) and one southeast of the community-across a

narrow portion of Spence Bay (marked S3 on Exhibit A-11). Although the

southeastern site fared better than the western site in an economic analysis,

the report recommended that the western site be selected since the community
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would be subject to adverse environmental effects (noise, odour, smoke, dust,

etc.) if’ the southeastern site were implemented. Both sites are

approximately 2.5 kilometres from the airport. While the southeastern site

poses no problem with respect to conflicts between bird flyways and aircraft

flight paths, the western site advocated by the study is contentious in terms

of the community disposal site flyway.

4. Sumnary  Comparison

In certain respects, these five airports are relatively safe from the

standpoint of potential bird strikes. Bird populations are small and

migratory flyways are of minor relevance. The lands surrounding all the air

strips have weathered, rocky terrain and limited vegetative cover. As such,

they are all environmentally similar to the airport lands; birds then would

not be attracted specifically to the airports for the purposes of feeding on

grass, worms or insects which live in grass, or resting in an open area with

good visibility. Air traffic is light: even Coppermine averages less than

five take-offs or landings per day. Furthermore, in Gjoa Haven, Pelly Bay

and Spence Bay, piston-engined aircraft constitute the majority of traffic.

As summarized in Exhibit A-12, all proposed disposal sites are within 1.6

kilometres  of the airstrips, well short of the Transport Canada guideline.

In addition, flyways between the site and the community and between the site

and gull cliff/coast nesting locations intersecting with aircraft flight

paths, could present problems in three of the five cases (Coppermine, Pelly

Bay and Spence Bay).

Gjoa Haven’s and Holman’s waste disposal sites appear to be favorably

located with respect to potential bird problems. Given the low bird

populations and low air traffic volumes, separations between disposal sites

and airports are probably adequate. Holman, however, is characterized by

relatively heavy use of turbo-propeller aircraft (63% of 1986- itinerant

aircraft movements. )
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Exhibit A-U

Comparison of Solid Waste Disposal Sites

Gjoa Havm Millnm Felly Bay spencs L:
.-

Shortest

Distance

distance fran site to airslxip (km) 1.2 1.6 1.5 1.6 0.6

fran site to inter of UmUnity (km) 3.6 1.6 2.3 1.8 2.0

FOtmtial conflicts with aircraft flight paths:
Coast-Site Flyway Yes No No No Yes
~ty-Site Flyway Yes No No Yes No

1986 Aircraft nmvemerdx 1680 823 694 897 699

% Turko-propel.lor aircraft in 1986 65% 22% 63% 42% 36%

New rod requirements (km) 2.6 1.2 1.5 0 1.4

A- 3Z
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In the case of Coppermine, both coast-disposal site and community-disposal

site flytiays may interfere with airport operations. Even though Coppermine

is hardly comparable in terms of annual aircraft movements to a major centre

like Yellowknife, it does receive suf

service station. Presently, Coppermine

as the other four communities studied.

aircraft movements involve turbo-prope’

Ficient traffic to warrant a flight

has roughly twice as much air traffic

In addition, about 65% of itinerant

ler aircraft, and this percentage is

expected to increase in the future. Given these air traffic conditions and

the possibly conflicting paths of birds and aircraft, location of the waste

disposal site for Coppermine probably requires more detailed consideration,

including the possibility of using various mitigating measures.

Pelly Bay’s proposed waste disposal site may also be problematic. At Pelly

Bay, only the community-site flyway would potentially interfere with airport

operations; the coast-site flyway seems to present no difficulty. Of the

two types of flyways, however, the former (community-site) is more critical,

since it is used by both ravens and gulls and because it is a more

established flight pattern. The growth rate in annual aircraft movements has

been rapid and consistent in Pelly Bay and, since all provisioning must be

done by airlift, annual aircraft movements are not likely to decrease unless

population declines.

Finally, in the case of Spence Bay, while only the coast-site flyway

intersects with aircraft flight paths, the site is at such close proximity to

the runway (600 metres) that the limited number of birds hovering around the

site may conflict with aircraft movements. In addition, the Spence Bay

airport serves as a “hub” from which connecting flights or “spokes” to

Kitikmeot and Baffin communities are based. AS air traffic to these “spoke”

communities increases, traffic at Spence Bay will also increase.
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APPENDIX B

CORRESPONDENCE RELATED TO THE
SEPARATION OF SANITARY LANDFILLS IN THE

VICINITY OF COMMUNITY AIRPORTS
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NOrlhwest
Territories Municipal and Community Affairs

Distribution List

S e p a r a t i o n  o f  S o l i d  Waste
Airports  i n  t h e  N o r t h w e s t

O c t o b e r  2 5 ,  1 9 8 8

Disposal Sites and
Terr i tor ies

As you are probably aware, over the past thirty years, the reported number
of bird-aircraft collisions has increased considerably, in part due to
improved reporting systems and in part due to the technological advances of
higher speed, jet and turbo propelled aircraft. Bird hazards are
predominantly related to the low altitude activity of takeoffs and landings
at airports. We understand that authorities responsible for air safety are
concerned with ways of reducing the appeal of airport sites and their
surroundings to bird populations, thus minimizing the likelihood of bird-
aircraft collisions on airport approaches.

Various agencies such as the International Civil Aviation Organization
(ICAO), Transport Canada, and the U.S. Federal Aviation Authority (FAA) have
proposed zoning regulations and guidelines for the control of land use in
the vicinity of airports. Some of these guidelines deal specifically with
the location of solid waste disposal sites because of their appeal as a
major source of food for birds. Current Transport Canada guidelines
recommend a minimum separation of eight kilometers between an airport and
any solid waste disposal site. A study was commissioned by the Department
of Municipal and Community Affairs, Government of the Northwest Territories,
as the first phase in an effort to address the airport-landfill separation
d i s t a n c e  a s  i t  a p p l i e s  s p e c i f i c a l l y  t o  t h e  N o r t h w e s t  T e r r i t o r i e s .

T h e  p u r p o s e  o f  t h e  e n c l o s e d  s t u d y  w a s  t o  a d d r e s s  t h e  s c i e n t i f i c  b a s i s  f o r
the eight kilometre separation guideline presently used by Transport Canada.
WE? do question the application of this guideline in the Northwest
Territories. The economic implications of requiring an eight kilometre
separation between every landfill site and airport in the Northwest
Territories are tremendous. In the report a number of conclusions and
recommendations were made which we would like YOU to consider for
discussion.

Phase two of the program will focus on formulating guidelines that will be
specific to different regions of the Northwest Territories,- taking into
account a number of criteria other than those related solely to the
separation distance between airports and solid waste disposal sites.

. ../2
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T r a n s p o r t  C a n a d a  o f f i c i a l s ,  o u r
Department  o f  hluniciDal  a n d

We would like to organize a meeting between
consultant, and representatives from the
Community Affairs. If possible, we would like to schedule this’ meeting
before the end of the year. If you have any questions please do not hesitate
to contact my office at (403) 873-7644. We look forward to your comments
and a subsequent meeting to discuss the comments. ~

V e r n  C h r i s t e n s e n
D i r e c t o r
Community Works and
C a p i t a l  P l a n n i n g

1-

Enclosure

Cc. Doug Howard
Arctic Airport Division
MACA

Richard Soberman
Transmode Consultants Inc.

Les Devorak
President
Northern Air Transport Associ?i!ig~

.

JOHNSON/rs



I

.

I* I Transports Tr~r&@
Canada

Aviat@n Aviation

O t t a w a ,  O n t a r i o

K I A  0 N 8

Your l e t t e r  o f  O c t o b e r  2 5 ,  1988, c o n c e r n i n g  w a s t e

sites in the vicinity of airports addressed to my
Mr. Swanston has been referred to me for reply.

YIJIW  /llw VOfr*dl&mce

(b F,la NOltodtiolco

AAND5154-1 (AANDD)

14r. Vern Christensen
Director
Community Works and

Capital Planning
Northwest Territories w
Municipal and Community Affairs
Government of the Northwest Territories
Yellowknife, N.W.T.
XIA 2L9

Dear Mr. Christensen:

disposal
colleague

I have reviewed
commissioned by

I am pleased to
of this nature,

your letter and the report of the study
your government.

inform you that as a result of several enquiries
we have clarified our position with respect

to the provisions regarding disposal sites in the enactment
of federal zoning regulations.

Effective immediately, the provision in the regulations
prohibiting the location of waste disposal or other land
uses which may attract birds within 8 kilometers of an airport
will only be included upon the expert advice of a bird hazard
specialism.

Related planning guidelines and manuals will be amended
accordingly.

:.
Yours truly,

/’/’&row
Chief Y
Air Navigation Policies
and Standards Division
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Mr.  G l e n n  Shortlif fe .
Deputy Minister
Transport Canada
Tower ‘CN
Ottawa, Ontario
KIA 0N8

Dear Mr. Shortliffe:

The Roads and Transportation Association (RTAC) Aviation
Committee passed, at its spring meeting April 3-4, 1990 in Ottawa,
a motion to bring to your attention an issue that is of concern to
the Provinces and Territories. This being the planning guidelines
for the use of land outside the airport boundary and specifically
the Part II, Bird Hazards section of the docment - Land Use in
Vicinity of Airport, TP 1247, dated May 1981. The wording of these
guidelines has presented problems for akport planners. /

Of major concern is the guideline identifying that there
should be no food garbage disposal within 8 h of an airport. This
guideline. is difficult to adhere to in notihern Canada remote
communities where the airports are usually 18ss than 8 Ian from a
community. Also in the built-up areas of Canada, where there is
intense competition for land, sinilar difficulties occur. The
opponents to airport sites are using this document to support their
arguments and similarly opponents to garbage dumps are using this
provision to their advantage.

. . ../2
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To this end, we request Transport Canada undertake and
update to the TP 1247 publication to take into consideration:

the differences in potential hazards when operating a
piston powered and a turbine powered aircraft at an
airport.

the recent developments and new techniques of waste
disposal to reduce bird attraction (daily covering).

the need to undertake a site specific bird hazard
evaluation if the landfill site is within 8 km of an
airport.

Your immediate attention to this matter is requested as
the issue of landfill and airport sites is being actively debated,
especially in southern Ontario.

Sincerely,

David O. Selby, Chairman
RTAC Aviation Committee

bcc : RTAC Aviation Committee Members

I

I
(
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Norlhwest
Territories ?rcn:oortotlon

VERN CHRISTENSEN,
ASSISTANT DEPUTY MINISTER,
MUNICIPAL AND COMMUNITY AFFAIRS.

Interim Guidelines for the Separation Of
te Sxte.

your letter of September  28, 1989 has been passed to me for
action . Please accept this as the written statement you have
requested.

The situation with regard to bird strikes is not as simple as may
have been stated. We do agree the 8 km separation may be
excessive for NWT conditions and sheer cost considerations. Bird
strikes -“a hazard and can produce very expensive problems. We
have had no injuries as a result of strikes but there have been
extremely expensive engine replacements and structural repairs
reported. The problem has cost air carriers a 9reat deal over the
years .

Nevertheless, we have had no injuries nor crashes because the odds
are limited due to traffic volumes. The risk is low but the
hazard is still real.

Birds are not a problem at most airports but some do, in fact,
have this problem. With limited options available, we must treat
this subject on a site specific basis and look closely at bird
populations and locations of dumps with respect to water bodies,
the community, and centreline of runway. We have to consider ways
to mitigate the risk and not simply revamp the guidelines.
Otherwise, we may jeopardize airport certification.

We will be pleased to work closely with YOU in this important
issue.

L
Gordon Barber,
Assistant Deputy Minister.

cc : Director,
Arctic Airports.
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Director
Community Works and

Capital Planning
Department of 14unicipal

Community Affairs

1 4 5  0 0 0

October

Interim Guidelines for the Separation of Solid Waste Disposal
Sites and Airports in the Northwest Territories

Thank you for your recent letter regarding the above mentioned
guidelines. As you are aware, Dr. Robert Bromley has provided
some assistance to this project by ● eeting with your staff and
providing them with relevant information.

In response to your request for additional information in the
form of a new study on bird population characteristics, I an
afraid that we do not have the time or resources to devote to
this field project. Dr. Bromley has informed me that the field
work could easily be carried out by the consultants over a very
short period of time in the spring and faJ1. Although we cannot
undertake this study, we would be happy $Q a8%i8t~@

; designing Such ● project.
,,

●

P. Kraft
A\Director
Wildlife &lanagement Division

C.C. Dr. R. Bromley

Gcwynment  d fhe Ncxkg Temtcnes. Yelhdnfe, NW T Condo XIA 2L9 / Telex 034-45528
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Territories Kitikmeot  Region

Mr. Ernie Frioult
Transport Canada
12th Floor
1100-9700 Jasper Avenue
Edmonton, Alberta
T5J 4E1

January 24,

SOLID WASTE DISPOSAL SITES/AIRPORTS, SEPARATION DISTANCES

I would like to confirm the decision regarding the proposed
solidwaste site in relation to the airport in Coppermine.

It is my understanding that Transport Canada is dropping the
traditional regulation of 8 kilometers separation distance
between solidwaste sites and airports for arctic communities.
Each arctic community will be examined on an individual basis.

From your review of the proposed solid waste site in Coppermine
you give your general approval provided there is at least 300
feet between the side of the airport runway and any access road,
and at least 800 feet between the end of the airport runway and
any access road.

If you would like I will forward
your records.

If I can provide you any further
(403) 983-7269.

as-built information to you for

information please contact me at

.-/ -—–
Terry Brookes
Municipal Engineer
Municipal and Community Affairs
Kitikmeot Region

cc : Ken Johnson,
Municipal and Community Affairs
yellowknife, NWT

*

1989
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Aviation Aviation

Western Region
12th Floor
9700 Jasper Avenue
EDMONTON, Alberta
T5K 4E6

January 23, 1989

Mr. Terry Brookes
Municipal Engineer
Municipal and Community Affairs
CAMBRIDGE BAY, N.W.T.
XOE OCO

Y o u r  III* VOtrO  relerence

&r FI18 Notre  rdldrence

1675-4 (SANDDA)

RECEfVED ,
%

JAN 301989
D~T. W MUNtCtpAL

& COMMUNl”~  AFFAIRS
CAMBRIDGE  BAY, ti,W,L

● w

Dear Mr. Brookes:

YOUR 22 501 06 DATED JANUARY 9, 1989
PROPOSED SOLID WASTE SITE, COPPERMINE, N.W.T.

As discussed in our telephone conversation this morning, we have

no objection to the proposed solid waste site as described in the

above referenced letter and attachments. However, the access road

to the new site must be at least 300 feet from the side of the

runway and at the point where it crosses the extended runway

centre-line it must be at least 800 feet from the runway.

Yours truly,

H. R. Kuszma{iuk
Inspector
Aeronautical Environment Officer

i

Canad5
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APPENDIX C

EXISTING RELATIONSHIP BETWEEN
SOLID MASTE SITES AND
AIRPORTS IN THE NUT

.
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JAMES J. CAMERON, M.SC.. P.Eng.

NORTHERN CIVIL AND ENVIRONM~
ENGINEERING

1675 - WeutBl;9 ● Avenue [~u- ,“q
. .Vancoucer,

V6J 2B8

Hoheb Hichaei, M. Sc.

\

3
Planning Engineer, 7
Community Works and Capital Planning, -WT. ‘
Department of Local Government,
Government of the NUT,

—

Yellovknife, NUT
XIA 2L9

Rez Relationship Between Solid Waste Sites and Airmrts in the HVT

Attached please find a Table with the informatim  I assembled on the
relationship between solid waste sites and airetrip= in co-unities in
the NW?.

Please note that the distances in the Table are only estimatee.
Most of the distances were scaled from the airphotw  in the report
‘Community Water and Sanitation Serviceuw (1981). In ao8e cases the
airstrip and/or the solid waste site vere not indicated on the ● irphoto
but distances were estimated from other data provided in the report.

The Table provides the following dietances:

1. The perpendicular distance from the centre line of the airstrip
to the community solid vaste site. Note that the perpendicular
distance can be small even though the separation is large.
2. The nhortemt  distance between the airstrip runway surface and the
solid vaste mite.
3. The distance between the centre of the airatrip (approximately the
airport reference point) and the solid waste site.

For comparative purposes the Table also inclydee the distance
between the airatrlp and the nearemt  residential area of the community,
the community population, and the annual number of flights at the
airstrip.



. . -----

According to the data collected, of the 61 couaunitl~  only S3 have
● local airstrip, In only 4 communitiaa  is there the ● lniaum separation
recommended by Tranport Canada of 8 km between solid *aste sites and an
● irstrip. The mean shortest distance between the solid *a*@ site and
the airstrip for the communities vith data 1s 2034 ● = ● pprcxiaatly 2
km. For comparison the mean distance betvwn the solid waste slt~ and
the airstrip was calculated as only 866 m.

There are many factors to consider vhen assee6ing the hazards of
land use near ● irports ● nd in particular the relatio-hip betveen solld
vaote sites, communities, airstrips ● nd flight paths. ThQ upacial
relationship is an important one and I hope this data ● tid ● nalysis is
useful to you in reviewing the relationships between mild waste sites
and airstrips.

I
(

4

Yours sincerely,

+h Cameron

,
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TABLE i RELATIONSHIP BETWEEN SOLID UASTE SITES AND AIRPORTS

KEEWATIN  REGION

T
- - - - - - - - - - - - - - - - - -  - - - - - - - - -

T T
-----.--- -----.---------—  - - - - - - - - - - - -

T T--------- T
i COIIIHUNITY
I
I

.
: POP1 jFLIGHT9 ~ DIS7AHCE9  FROM SOLID ttAm i msTRmi

SITE TO AIRSTRIP (Ill I TO TOWN41
I I I PERP t SNORTESTI CENTRE  I ()!) I

i------------------ l--------- t---------l---------l-=-------l---------l  ---------1
I
I
I
I
I
I
I
I

I

BAKER LAKE
-Existin

a
Ci&%!ELD
CORAL HARBOUR
ESKIMO POINT
RANKIN INLET
REPULSE BAY
WHALE COVE

1014 !
I

2707 ;
I

424 !
874 I

1091 I
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429 I
90s1

2W I ‘a I
areater than 8 ku

I

;W& ~

MOO I

1200 I
20001
6001

I
i

1400 I
9001
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1000 :
700 I
2001

I
I I I l - l I I I—----------------  - - - - - - - - -  -------— - - - - - - - - -  ----—-— - - - - - - - - -  ---------

mTEs :
1. Community population eeti=ates  Deoeaber 1984 froa Bureau of Statistics, GHWT.
2. Total ● ircraft aoveuenta in 1984 froa ‘Aircraft llovewnt Statiutioa; Annual
Report 1984’ Transport Canada TPS77.
3. All distances were estimated from data ● nd ● ir hotoa in ‘Commlty Water and
Sanitation Servieaa  Dept. of Looal Government GN W!

‘PERPe is the
r

rpendicular distance from the klid waste site to the aentre
line of the airstr .

R‘SHORTEST’ la t e straight line distanoe  from the solid Waste site to the
rums

E
surface.

● ENTRE- is the straiaht line diatanw from the solid waste site to the
centre of the runway
4. Distance from the
n/a Information not

surf~ce.
ai.rstri to the nearest residential area of the community.

Yavailab  ● or not applicable.
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RESOLUTE BAY :
SANIKILUAQ

“ISLAND i

NG I

..-
i
I

417 I
415 I
861 I
50s I

2684 I
13!5 I
399 I
780 I
266 I
277 I
920 I
ela I
142 I
41s I

I

nla
764
763
nia

848;

n/a
749
663
644

1075
1146
66s;

I i i- - - - - - - - - - - - - - - - - -  - - - - - - - - -  -------—

I
I ‘2s00 I 2s00 ! 2500 : 600!

3eoolsoool
~ l= !

9001
1900 I 2300 I 100 t

4ooo 140001 4000 I 3000 I
I moolzmol 3s00 I 4s0 I
I n/~; on air hyto)
I 6008 6000 : 3200 :
I >2W 1 >2s00 1 >2500 I >1OOO I
I >1OOO 1 >1000 I >1000 I >1OOO I
I n/a7~; air hoto) I
I 1%0 I 1700 !
I 7s0 I HOD I 1600 I 1% I
I 4400 I 2900 I
I n/a (~{ on ah~to) I I
I I I
I 1 I i I. ------— —--—-- --------- ---------
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FORT SMITH REGION

T
- - - - - - - - - - - - - - - - - -  - - - - - - - - -

T
~ COlfHUHITY i Pop

I
I I
I 1-------- ---------- ---------

----------

FLIGHTS

-------  --

--------------------- ---------  ---------
T

DISTANCES FROH SOLID WASTE ~ #&Rf~~~P
SITE TO AIRSTRIP (H)

PERP I SHORTESTI  CEHTRE I ( n )

i i i i i i i
DETAH I 1S0 I  n/a ( N o  local.airutrio) I I I
ENTERPRISE I
FT. LIARD I
FT. PROVIDENCE ;
FT. RESOLUTION
FT. SI?IPSON
FT.  S?lITH !
HAY RIVER
HAY RIVER RESERVE!
JEAN MARIE RIVER I
KAKISA LAKE I
LAC LA MARTRE I
NAHANI BUTE I
PINE POINT I
;~~ LAKES I

EDZO ~
SNARE LAKE
SNOWDRIFT
TROUT LAKE I
WRIGLEY I
YELLOWKNIFE I

4%
662
498

1068
2436
3200

I----------------- ---------

n/;3&~llooa$*trip 1
2s00 I 2s00 !

n/a I 4000 I 4000 I 4000 I
73a I xii: ~noti~i~photo)
7210 I
10004 I

1000O !
S/W site ?* :rom tovn I

10301 I nla I f2000 I
n/an;~a~ au M; ~IVER)

3000130001
n/an;~o loca;2~trip)

2200 I 2200 I
nla I <2001 I
n/a
nta
nlm

‘saae as RJ
n/a I
n/a
n / a
1520

53117
---------

200 I
3000 I

100 I
nla I
Sool

I
m i

300:
8001

nla I I
2001

nla I
800 ! 100 I

n/a I 3E ! 3!500 I ml
E) I I I 1
No airstrip) I I

n(~(~ot on air hoto) I
2(MY 400 1 7s ~

n/a (not ~6&l;photo)
1800 I 3200 I 1400 I

I I I- - - - - - - - -  - - - - - - - - -  - - - - - - - - -  - - - - - - - - - I



HEAH VALUES’

T
- - - - - - - - - - - - - - - - - -  - - - - - - - - -  - - - - - - - - -

T T
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - -

1 COHHUNITY I mP I FLIGHTS ~ DISTANCES FROH SOLID WASTE ~ AIRSTRIP~
I ~ f SITE TO AIRSTRIP (H) I TO ~;N ;

I PERP I SHORTESTI CENTRE  I
1------------------;---------  ~---------l---------l - - - - - - - - -  l - - - - - - - - - i - - - - - - - - - l
I HEAN VALUES 1723 I 2034 I 2338 I 866 I
I f / : I I
I I 1’1 I I !------------------ --------- --------- --------- --------- --------- --------- I

NOTE: ?lean values are calculated usin only the available  data for existing
facilities. Mean values are calculatJ for communities where the
separation between airstrip and solid vaste site is less than 8 km.

,
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APPENDIX D

US DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION AUTHORITY

WASTE DISPOSAL SITES
ON OR NEAR AIRPORTS
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FEDERAL AVIATION ADMINISTRATION
b

1/31/90

SUBJ: WASTE DKSPOSAL SITES ON OR NEAR AIRPORTS

1. PURPOSE Ilk ordex provides ,guidancc  concerning the establishmem~ elimination or rnoniming of HW
open dumps, waste disposd sites or similarly titkd facilities on or in the vicinity of airports.

2 DISTRIBUTION. ‘IWs crdc? is distributed to the division level in the Oflks of Airport Planning and ~
gramming, Aiqxm Saftiy and Standards, Air Traffic Evaluations and Analysis,  Aviation  Safety Oversight, ti Traf-
fic operations Service, and Flight Standards SenfiW,  to k division  level  in k mgionid  A&xx@ Air Traffc,  and
Flight Standards D:vidons; to the director level at the kmnautkal  ~n~ ~ the FM Technical Cen~ and a
Iimitcd distribution to all Airport District Offices, Right SW* FieU OffiiCS,  and Air Trafiic Facilities.

3. CANCELLATION. Orda 5200.5, FAA Gui- a~ming S@MY hdf~ On Or Near” A@xms, dated
October 16, 1974, is canceled.

4. BACKGROUND. Landfflls,  garbage dumps, sew=  of f~ WSStC  Mfdk and other similarly lii or titkd
facilities used fm operations to process, bury, store (X olkwkc d@OSC of a, - and refuse will awaa
rodents and birds. Wke the dump is ignited and produces smoke, an titimal attractant is created. M of the
above ate umksimble and potential hazards to ation since MY * * saf~ of the airport environmaw  ‘fte
FAA nehhex approves nor disapproves locations of thc fxfitks  SbOve S* * k the reqxxkbility  of tbe
Environmental Protection Agency and/or the approphk  S@C ~ ~ w-k ~ ~le of* FAA is to c-
that airpon owners and opaators m@ their com=ti Obligations to k united S- gowmment regarding com-
patible land uses in the vicinity of the @m. While the chance of an unforewzabk, random bird mike in flight
will always exk% it is nevcrthekss  Po@bk to def~ m~tions within ftily narrow lirnirs  where the risk is k+
creased. l%ose high-risk conditions exist in the ap~h ti dqXUIW _ and kding areas on and in the
victilty  of airports. l%e number of bird strikes reported on &craft is a matter of cminuing  concern tothe FAA
and to airport management. Vtious  obsemations SUppt  M CUW1tion  ~ W* dispasd sites arc mifkial at-
tractants to bkk Accordingly, disposd  sites located in the vicinity of an airport are potentially incanpaa%le  with
safe flight operations. Those sites rhat are not compatible need to be eliminated. Aixpat owmm need guidance m
ting Wtitimmd @e FMmWbha~tia toassisL SomC-=not undeXhejwkdktionof
the community w local gowning body having control of land u=gc in h vicinity of the airpmL In these cases,
the airport  OWntx  should use its resources and exert its best effcms to clme or control waste disposal operations
within the genaal  vicinity of the airpcxt

5. EXPLANATION OF CHANGES. I%e following list outlines the majof changes to G&r 52005:

● . Recent developments and new techniques of waste disposd wammti upda@J and clarifiition of what
constitutes a sanitary landfii. This listing of new titles for waste disposal wcxe  outined in pamgmph  4.

b. Due to a reorganization which placed the Animal Damage Control branch of the U.S. Dqarrnmt  of ?M-
rior Fish and Wildlife Service unda the jurisdiction of the U.S. De@mt of Agricukure,  an address addkion W*
necessary.

Distribution: A-UP(AP/AS/TS/OV/TO/FS)  -2; A-X@! 3/ATfiS )-2; Indlatecj  By: -*
A-Y>l ; A-FAS/FFS/FAT-G( LTD)
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6. ACTION.

a. Waste disposal sites located or proposed to be kx=kd within W u= esmblished for an airport by the
guidelines set forth in paragraph 7a, b, and c of this order shdd not k ~low~  io o~rate. If a waste disposal site
is incompatible with an airpxt in accordance with guidefin= of p~~ph 7 ~d c~not bC closd within a reasona-
ble time, it should be operated in accordance with the crittia  and ins~cti~s  issu~ by Ftieral agencies such as
the Environmental Protection Agency and the Department of Hdth ~d Humm Sefices, md other such regulatory
bodies that may have applicable requirements. The appropriak  FAA S@IXS office should advise airport owners,
operators and waste disposal proponents against locating, pemitting  or cmcurring  in the location of a landfill or
similar facility on or in the vicinity of airports.

(1) Additionally, any operator proposing a new or expanded waste disposal site within 5 miles of a runway
end should notify the aiqxx’t  and the appropriate FAA Ahports office so as to provide an opportunity to review and
comment on the site in accordance with guidance contakl  in this order. FAA field offices may wish to contact the
appropriate State director of the United States Department of Agriculture to asskt in this review. Also, any Air
Tmffic control tower manager or Flight Standards DM.rict  Ofh m~ager  md tier  staffs that become aware of a
proposal to develop or expand a disposal site should notify the approptiw FAA Ahports  office.

b. The opemtion of a disposal site located beyond the areas described in paragraph 7 must be properly super-
vised to insure compatibility with the airport.

c If at arty time the disposal site, by virtue of its location or operation, prf=m a potential had to aircraft
operations, the owner should take action to correct the situation of Wnirtate  op=ation of the facility. If the owner
of the airpm also owns or controls the disposal facility and is subject to Fedwd obligations  to protect compatibility
of land uses around the airport, failure to take corrective action  co~d pl=e IJE @ort  owner in noncompliance
with its commitments to the Federal government. The appropriate FAA office should immediately evaluate the situ-
ation to determine compliance with federal agrwnents  and take s~h action  as may be warranted undu the guide-
lines as prescribed in Order 5190.6, Airports Compliance Requirements, cttment edition.

(1) Airport owners should be encouraged to make periodic inspections of current opemtions  of existing , .,
disposal sites near a federally obligated aiqmrt  where potential bird hazard problem  have been reported.

d. ‘his order is not intended to resolve all related problems, but is specifically directed toward eliminating
waste disposal sites, landfills and similarly titled facilities in the proximity of airports, thus providing a safet envi-
ronment for aircraft operations.

● . At airports certificated under Federal Aviation Regulations Part 139, the airpott certification manuakpeci-
fications  should require dispal site inspections at appropriate intervals for time operations meeting the criteria of
paragraph 7 that cannot be closed. l%ese inspections are necessary to assure that bti populations am not increasing
and that appropriate control procedures are being established and followed. ‘f%e appropriate FAA Airports OffKXS
should develop working relationships with srate aviation agencies and state agencies that have authority over waste
disposal and landfMs  to stay abreast of proposed developments and expandons  and apprise them of the hazwis to
aviation that these sites present.

f. When proposing a disposal site, opaators should make their plans  available to the appropriate state regula-
tory agencies. Many states have criteria concerning siting requirements specific to their jurisdictions.

g. Additional information on waste disposal, bud hazard and related problems may be obtained from tie fol-
lowing agencies:

U.S. Department of Interior Fish and Wildlife Sdce
18th arid C Streets, NW
washingtort, DC 2024(I

U.S. Department of Agriculture
Animal Plant Health  Inspection Servi=
P.O. Box 96464
Animal Damage Control +&pm
Room 1624 South Agriculture Building
Washington, DC 20090-6464

2



“Yti!s764 ,,.. -, tixtian A3cY!cy
*U1  IYA Sirw& SW

Washington, DC 20406 i

U.S. Department of Health and Human Services
200 Independence Avenue, SW [
Washington, DC 20201

7. CRITERIA. Disposal sites will be considered as incompatible if located within areas established for he air.
iport through the application of the followhg cri[ti i

a. Waste disposal sites located within 10,000 faX of any runway end used  or planned to be used by t~i~
powered aircraft.

~

1
b. Waste disposd  sites  located within 5,000 feel of any runway end used only by pislon  powered aircrafL

c. Any wxte disposal site located within a 5 mile  mdius of a Mway end m aw~ or sustains hazardous ~
bird movements from feeding, wata or roosting areas into, or across the nmways and/or a~roach  and dep~ure j

patterns of aircraft
.

Leonard E. Mudd
Director, OfGce of - Safety and Sandards

,

3



I

1

---- -,-.+-  “- ‘“

-., ---- ,.
->

. . . . ’
4

. . . .

Memorandum
redmll Motfon
AdnMmaffal

SU4WCt.l~po~TIoN: Order 5200.5A, Waste O* mz~~
Disposal Sites On or Near Airports

Reply 10

From:A~SigkaAt  Administrator Attn. 01:

for Airports, ARP-l

7oAll  Regions a n d  AAc-96Q
Attn ; Manager, A~rpofis Division

Recently, there have been many questions raised concerning
the location of waste disposal sites on or near aiqo~~.
This correspmden~e is intended to provide midance on these
iesues  ● *
Order 5200.5A, Waste Disposal Sites On or Near Airports, was
revised and signed on January 31, 1990. This revision was
necessary to update the earlier document and to identffy
modern terminology used to descrfie waste disposal
operations..

In accordance with the order, regional offices  should
categorically object to all “open processing” waste disposal
operations that are proposed to be located within the
5,000- and 10,000-foot limits outlined in the order. This
would also apply to proposals to expand existin “open

1processing~ waste disposal sites within these d stance
criteria. Waste transfer stations that are completely
enclosed will have to be reviewed on a case-by-case basis.

Regional or district offices should remain alert to any waste
disposal operation that is proposed within 5 miles of an
airport. The appropriate office should review the proposal
to make certain the location does not jeopardize the traffic
pattern of the associated airport in accordance with criteria
contained in Order 5200.5A, Paragraph 7c. Moving a reposed

1landfill outside of the 5,000-foot or 10,000-foot cr teria1

●
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Zor incompatibility does not automatically x=ove our
objections to the pxopo8al*

,., .,...
.; .”.

. ..”

,’.

If there is any doubt about a specific operat~OnJ please,
contact Eugene LeB*uf, FTS 267-8792.

. .

,
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DP. OTTO SCHAEFER  i-lEAi_TH
LiBRARY
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THE BIRD’S PERSPECTIVE

I*

“Details are still sketchy, but we think the name of the bii
sucked into the jet’s engines was Harold Meeker.”
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