
BIFO STRIKE COMMITTEE EUROPE
BSCE23/WP 30

London, 13 _ 17 maY 1996

BIBDS AND GRASSTAND ON AIBPOBTS

Ar ie  Dekker  .  ^ . .  c^ r .a
uovar Netlr: 

 

n-u: 
:,'r:; ;;ision

Er i . h t  ano  u l su r ru  " '  -  .

sraiurar env'ronment sectton

P.O. Aoi 2073
25OO ES The Hag're

',1"i:.1;,'f; l,3i,i"i"?i* "" "' *., "

b;,""ft +*:lm::t$'l"Lx'"
; tos PD wasenineen

ABSTRACT

**nE**$ffi
Key Words: Habitat Modification' Long_gfass

79L



1. INTROOUCTION

The bare fact that bids and aircraft share the same ah means that confticts are
to be expected. Aviation rherefore has been confronted with bird strikes from
i ls  €ady beginnings.  tn  r6ke.of l  ard Ianding born c,v i t  ano mi t i ta ,y  a i rc , ; ; r  h ;ve
to pass thro-ugh the son-et imes very dense btarker  ot  bfds covenng the
Iandscape. As a consequence, on and near aidield bird srrikes form-a substanrial
flight safety hazard. Recognized probtem-species inctra" grrc, pig*"", bird";i
prey and waders like the Lapwing.

Bird conrrol units 6re introduced on mosr airfietds io ctear the funway
environm€nt from birds. By red!cing bird numbers on the airfietd thei have been
successful in rhe r€duction of the on-akrietd bkd strike hazard. ln ths battte
against bird strikes corective actions by bird controt unirs are not the only
means.  Prevent ive measures inctude the man€gemenr of the runway
environment in a way that is most adverse to birds. In time there h;s been a
shi f t  f rom agr icut turatco-use or  a i r f ie lds to a tong grass regime that  is  specia ygeared to reduce bird numbers. This paper tocuses on rne use ot poor giass as
ao alternative for long grass as ground cover for lhe runway environm;nt. poor
grass is  def .ned as a herb-r ich grasstand vegerat ion ot  poorer  soi ts .  t l  is  nor
a l t ract ive to b i 'ds and due to rhe nore var :ed a1d species Lche,  vegetat ion
increases the natura lvatue of  the tera in_

2.  TRADITIONAL MANAGEMENT OF THE RUNWAY ENVIRONMENT

2.1.  Agr icu l ture

Agr icr l tura l  exolo tarron ge^era ty  means t la t  product ion tavets arp increased
a.d tnereby the overat j  av€i tabte o iomass.  Not  ontV rhe srand.ng crop o,  Lhe
veget€ l ion inc,edses,  atso r^e ava, tab t rv  oJ i lve eora les.  t l  is  not  iusrco nc idence lhar  I  ocks ot  o i ,ds rot  ow rhe I ,dLror  of  r t -e ta,mer.  Wharever  ihe
specific.job done, the fiactor neany atways changes rhe situarion of soit and/or
vegetatron and thereby provides access to the bountifut soit tiving organisms.

It is therelore nor surprising that for more then 25 years ago ir was akeady
srared by Sror tenbeter  r l -ar  ,bnds wI  atwavs oe at r racred to 1er l r ,e  soi ,
wnatever  agr icu l tura l  use one mat ,es of  i t ,  {S lo, tenbetpr  1969).  Atready in
1969 fu l lagr icu l turatexplo i rat ion of  cerman ai r f ie tds was forb idden {Hi id  r969) .
Also in the RNLAF rhe fetation berween bkd numbers and agrjculturatproduction
wa_s r€c^ogi ized long ago {Ktooster  197/ ;  B.anstra,  Buurma and Hei , in i  1977;
Hei t ,nk & Buu'ma 1978).  Howeve, ,  the gredt  ag. icuturatambrr ions of  a smatt
country t i te  The Nether tards pfohib i ted the comptere bon ot  ag, icuture on
BNLAF a:rbases.  lmpos ng g"nerat  'est l :cr iors o l  rhe types ot  i rop arO t r re
nmrng or  agr icuIu.at6ct ,v i t ies neve. lhetess le tped to rpdLce the b i rd s lnke r isk.
Bul  resrrcnons that  a,e a conpromise are not  sar is fy ing ro e i ther  the tarne,s
(wno a,m al  maxim:z ing y ie lds l  or  the RNI AF t . ight  sate ly  ot . icers lwho are
interested in a runway environment that is not atlractve to birds at a|ll,
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To solve rhis problem the BNLAF in the mid_eighties introduced a zonalion that

worked out positive for both agriculture and lllght safetv This zonation meant

that at distances of over 2OO meter f.om the runwav optimal agricultural

;xo lo i ta fon was a lowed whi le  the IOO merer  zo^e d i tect lv  adiacent  lo  the

,u"*ay *ut  lu t "n out  ot  "vp lo i la fo l  ln  lne mid zone i l  between in lermed'ate

restrictions were imposed These resrrictions regulated the tvpe oi crops,

amolnt of fertilization and timing of cuhivation and harvest Oespite the tact

that soms crops in itself are not at all attractive to birds, the complete

€ar:cul rura l  cvc le o{  the erp lo i la t ion aL some s lage st i l l  a t t racts o i rds Sugarbeet

a;d maize in  i lse l l  for  instance appeared not  to  a l t ract  b i  ds Neve(heless '  the

bare soilthat is associated with these crops in winter and the activities thai go

*iir itris erproitation tproughing, {slurry) fedllizing and harvest) do attracr birds

to the same exteni as grass that is permanentlY mown short This is perfectly in

llne with Hortons statement that birds are not so much attracted to the standing

croos as to the stubble and ground preparat ions ln  h is  s tudv a l l  species were

rec;rded ln h ighest  numbels on the:gr ic ! l lura l land {Horton 1984) '

2.2 Long grass

In the past  several  s tudies have been done as to what  k ind o i  ground covef  on

€id ie lds would reduce rhe number of  b l rds (ausl in_Smi lh 1969 Hl ld  1971'

l4aron '1977,  Hi ld  1978).  The general  id€a was thai  a qfass cover  that  was kept

at  min imum height  of  15-20 cm would keep b i rd numbers low This so cal led

lono orass melhod co1sis l5 o lcL l l ing lne gra\s o-r 'n9 lhe season to '14-15 cm

wni lJ teav ' rs  r r 'e  c tppings G'ear  ca 'e ,s  raren rhal  lne grass rs  at  the r ight

length throu-ghoot the autumn and winier, Bv the end of March lhe grass is

m;n shof t ; t  5  cm and the c l ipp ings are temoved,  inc ludlng the dead organic

matter lett from previous vea.s cllppings Fertilizer is applied afte! thls spring

cut t rno,  The lec\ r ique is  bareo on rhe lac l  lhat  lo lg gra5s inp€oes lhe b i rds

. .ces;10 inver teb 'a les r .  lhesoi  a.o is  an obsl r -11 o l  lo  the l i le  ot  s ight  o l

tirli on tt'" gro,,"a. rhe,efor€ long grass oflers little food to the birds and also

i s  a n  u n s a r e  
- e n v l o n n e r  

r  l o  b e  I n  B r o J g h o n d 8 1 o 9 - a r { 1 9 8 0 )  e v a u a l e d t h s

so cal led ' long grass '  concPpl  and .o.c lLded Ihal  'A l lough Ihe 9 ow ng o l  ro lg

" .ss ca"" . r  l to"e ' "mo"e o i rds corp lete v I rom ai ' le lds,  i r  is  d ong term

i"" ; " iqru - "1""  "no"ro qreat lY a lev. re a or l f rcu l  prob em'  Since rhen the use

of long grass as ground cover on aidie ds has become wide_spread

ahhouoh successfJ l ,  i t  s ' rou d be noteo lhal  a l reddY in '1978 He: j ink & BJUrma

irgzsr_.en oneo so-e shor lcomi lgs Io lne lo '9 grass mt lhod The fe/ l i l iT ing

;nd subsequent topping of the grass means tha! during the growing season-a

Lveior aeio o'ga"ic material aicumutates at sround level Mineralisarion of

th;se organic r;ains effectivelY means that the fedilitv of th€ soil is

increasi;g, offering ideal conditions for high numbers of soil living invertebrates'

Althouqh this food resourc€ is not verY €ccessible during the season' t rs

poreni i i l ty  avai table.  rne spr ing cut t ing and removalo i  c l ipp ings reveals th is  r ich

iooa resou,ce ano tnen manv birds are attracted The accumulaied laYer of dead

o;oanic material does attraci rodents which in turn do artract blds of preY and

oi ier  bnds that  feed on rodents {see 3.3) .  Other  compl icat lons of  long grass are
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re lated to the open st ructure and that  i l  evenlual ly  wi t  grow into.  These
compl ica l ions inc lude a decrease in ca(y ing capaci ty  an res is t :nce ro drought
a^d erosion (see 3.4) .

3.  POOR GRASS, ANOIHER APPROACH

3.1.  Poor grass,  an a l ternat ive ground cover  ror  a i r f ie lds

The ideal  ground cover  would have the wel l  proven advanrage of  rhe long grass
regime bl t  not  the drawbacks thai  show up a i rer  pro longed pract ice. ' rhese
drawbacks a l l  re late to the fact  ihat  the long grass .e9ime incfeases soi t  fer t i t i iy ,
So the obvious next step is to choose for a poor grass strategy whereby the
to ia l  fe( i l i ty  decreases.  This caf  be accomp ished by ceasing le f t i l i2at ion and
removal  of  the cut t lngs at rer  mowi.g.  As a consequence rora producl ion and
avai lable b iomass wi l l  decrease.  ln  such a system soi  inver tebrates are not  onty
inaccessib le (as in  the t lad i l ional long grass regime) but  a lso m!ch less
avai lable.  At  the same t ime th is  s t rategy would .or  show ihe open vegetar ion
structure wirh a l l  i ls  accompanying problems and leads ro a vegetar ion wi th a
wel l  developed rooi  sys lem rhar  is  res is la. r  10 e.os ion:nd droughi .

Modi l icat ion by man has r ranstormed the E!ropean lafdscape into an
envi ronment  in  wh ch food lor  oppof tunisr lc  bkd species ts  pter i r  fu l ,  B i rd
spccies l ike Gul ls ,  Lapwlngs,  Star  ings and Corv ids have been v€ry successlu l  in
explo i t ing th is  horn of  p lenry and numb€rs ncreased considerabty in  the tast
decades.  Their  best  loraging svategy is  to  fLy around.  Dur ing these
opportunls t ic  f l ighrs rhey w l l  near ly  a lways h i r  a  iood source,  even when f ly ing
randomLy.  ln  poor  habl ia ts  on the orher  hand,  b i rds re.d to be tess nume.ous
whi le b j rd species o i ten are smal ler .  They sLrrv ive in  these d i t f icu l t
c i rcumstances thanks 10 thei r  abl l i ty  io  ur i l i2e even the sma lest  or  least
accesslb e resources,  l t  is  expecred rherefore thal  poor  Srass wi t  a l t ract  fewer
bi rds in  a speci€s composi t ion rhal  holds species of  a tower weighi .

The vadi t ionalcuLt ivat ion o i  grass ca.  be considered as a form of  a€r icu l tura l
explo i ta l ion.  Bar lng th js  in  mlnd and !s ing ihe pr inc ip le of  zonat ion descr ibed
ear l ier .  the RNLAF star ted to fegula le rha extent  of  explo i rat lon o l  grasstand
instead of  focuslng pr lmar i ly  on rhe engrh of  ihe grass.  For  rhe zone adjacenr to
the runway the object ive was ro come io the owest  possibte b iomass
product ion of  a grass type vegerai ion,  To carry rh ls  approach inro ef fect  the
Nal lonalReference Cenre for  Nar! re Management { lKC) was cons! t ted.  Under
lhe inspi r ing guidance of  Prof .  d . .  P.  Zonderwjk rh is  inst i rute acquked
considerable knowledge o i  and exper ience wi th poof  grass srrategies ior  road
and ra i lverges (Zofde.wi jk  1979).  The generatadvtce was ro adopi  a grass
mowing management in  which,  depending on the sol l  fer r iL i ty ,  rhe grass was cut
and inrmedia ie ly  removed once or  rwce yea. ly .  l f  mowing is  care l ! l ty  r lmed
such a regLme L€ads to a vegerat ion thar  apar t  f rom gfass hotds an increasing
propo( ion oJ herbs,  is  poor  in  prod(ct ion.  i i rmty roored and not  a i t ract ive to
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3.2, Birds of poor grcss. two case studies on BNLAF airbases

Iffll!"t;''i;"t"*"",t" "tbase asticJrrurar exproitar'ol was common praclice'

miru:#ru:mmfl i'ai,:f"ff ;1,",'"'"'"':i:1T;::;li;iu:*'
ijiii,i" i "iirp "r i;o .eter adiac;nt to the runwav was manased more or

mirliir; ;qiry;;q,"".*,i"iili{iys1;r*;::i:':':ni; ^,
lli iill,ljiTi;j,""iji lX""i'"1!:ii"". .1li1L,il ;;;,cuii.:ie co'p e'�e v rr' s
;;;;id*;":a ;';,..'".ces p,ov'ded the opiorrLiil,$,;li[,iff "*?i:,n.

li'"[i".""I] ll",illi,"',il'T,flT:'::lv"'Ji"' :""',"""','�ns co'd r:on {Anonvmous

ii!t"l;o" " "o "".0'ation of chanses in manasement are v€ry dirlicurt to

rirmi,':i* i:*l:5fi :::'"fi"l::t ff::,!liilTiililiii T; iii'."
changes in numbers or

hazardous bird sPecies

It is cleat that Parallel
witn the changes in

numbers ot most oi

decreased, often vetY
signiJ icant .  Numbers
of notorious Problem
species like Staning,
Lapwing, WoodPigeon
and Black_headed G'rll
dropped to levels that

lower than during the

t s

i "

I

E'
sre=w swe ac FLE eHG

- res,rcss n 1es6-1eeo E !ee1iee5

7k;;1, i;ta;;;t r@ ,rbase to' thrce Pe,odt'
.'","tt"a as tu^^urred *eellr neah nudbeE

liil,"lii#,[ll.-".", tut arso rower ihan in the second period (rons srass
and restticted agriculturel.

il:,11]""ffi : iil: :x',1i,lil:l;',1;i::",T *i l.:li?"J""i:".::ll1: ",i;'","'
g:x l;,'"""* .Yj:ln :illli'if"::'ff "i'ix'.""',Tru!*;161i;
:::**i;:;:r":i,';,""*Iff"fi liii# jfil:*ililA".:1':#TI'"
{1982-1985} to a combinat ion or  long grass ar
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rose slighdy more after rhe s€cond transirion ro poor grass on the entirc aidietd.
There are indicarions thar the increase in Kestrel nu.o"r" r" t".p"i"riiv. itt"i'pro longed cont inuarron of  rhe poor grass regime rhey wir ,  Oec,ease again as
nappened on Leeuwarden a i rbase (see 3.3. j .

The oth€r way to look at the change in bird poputarion ts not to focus on birdcounts orrt onry regard rhe utimale resutt: tocat bird strikes. For Twenthe
arrbase rhese are presenled in figure 2 in which a distincrion is made between
rhe bkd strikes ot ri€ rhree periods. The decrease in the totat number oiregisrered bird stikes is remarkabte and nor retated to significant chang€s inrlight movemenrs on the airbase. Furrr-ermore. lhe ranse-or species ch;noed io
orros w. lh tower weighrs,  thus ,educi . lg  the r isk ot  a b i rd sr ike to cause
oamage 10 the a i rcraf t ,  Probtem soecies t ike Lapw:ng,  Woodp:geon and Buzzard
ar  nave orsappeared whi te apa(  I rom the retar ivety smaj t  Kesl ret  onty t ight
weighted Swal tows,  Swi f ls  and Songbiros re l1arn.

teeuwafden ahb6se
teeuwarden anb€se is siluated near rhe bkdr;ch Waddensea and has a fertit€neavy cJay sor t .  snco gu s {mainty Common GJt ,s ,  bur  arso Btack-headed Gu ano t ier rhg ( iu l l  are the main probtem species ar  lh ,s  a i ,base,  rhe et fect  ofmanag€ment measures are demonstated using gutJ densiries. As exoected. tonograss lnat was implemenled on a strip of 1oo merer adjacent 1o lhe runway ha;p/oven to act  as a detef ient  ro gul ts .  In  199,1 the managemenr of  th is  s t r ip 'o f
:::::rald.,tY:chansed to € poor srass ,ee'me rh,s *uJ u" "rru"rr'" u" ronjgrassr gu 

 

densrty was even stighrty tower rhan ir used ro be on tong grass,
-rlraoronarproduclion 

grass, rhal is grown lo be cur ar reasr rirree ri-mis Ouringrne season scored gu 

 

densirjes of up to hundred times as trign as in the pooi-
grass area.'This is i[usrrated in figure 3. The tow guI densitie; on the poorgrass€djacenl  ro rhe runway d id nor  resut l  in  a proport ionat  reducr ion;n b i rds,rn(es wdh gri s. tr is very tikety thar lhis is the resuft trom the on-going guIr rgnt ,movements across lhe runway to and f rom rhe area ot  product ion
grassrano on which h ighesr  guI  densi r ies were recorded,  The resuts so far  have

neure t: Locat oi,a st*es on rwiEETidiiiiiiiiiiid

t

il:@r.--
1936-1990;  N=20 1 9 9 1 . 1 9 9 5 i N = i 6

1 9 8 1 - 1 9 a 5 t N = 4 6
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proven that  i t  is  possib le to ,educe the gut t  numbers considerabty us ing a poor
grass regime. Thefefore steps afe raken to turn aI rhe grasst€nd inro poor g.ass
and even include grassland ourside the boundaries of the airbase in such a

Figute 3: GUI density petptot tnean numbet pet caunL pet tOA Hat on L.eu@tden Anbase
1991-1995. Plats ate shaded accotding to thei nanagehent rcgine. poot gtass.earcst to the
tawav lsp.ckled) and incrcasing expbnation futthe, away lv{ti.at ahd hotizontatbatd,
Nuhbes vaty han I lsmalest sauarc) to 231 laeest squa.et.

3.3. Poor grass and vole predarors

Brough and Br idgman {19801 ment ion rhe potent ia t  probtem of  increasing rodent
numbers in long grass which in rurn mighl attract predators, Despite occasional
inspections of their experimenrat ptots they did not register this phenomenon in
their study. The strong point from their study is the fact that the experiments
were done on a gfeat number of air bases. And ahhough some of rhe
€xperimenlal plots were srudied again four yea.s later, none of the exDeriments
lasted longer thao abour rwo years on end.  t laaron (1977J and Hei i ink & Buuma
(1978) also mention an expecred increase in vole numbers as a possibte
complication of the long gfass method. Protonged tong grass management on
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FN-LAF€irbases inde€d was accompan ed by an incre.se i f  vo le densi ry .  Theaccumurated rayer  of  dead o.qanic marer iat  o i fers shet ler  ro smal t  rodenrs
Tr is  is  'n  Lne w t l  r lF s  rualon i^  rodo !p,gps *r  " re nrqhest  , retovote densi rvwas ooserued 11d.ea\  m.naged as torq grdss {va.  der  Fep\  1989).   

 

lnrs
etrecr  on y reve. ls  i l5e l r  r ( ter  so-F r iTe r - r \  n  ghr  e,pt r  n why no et ,ec ls  wereregisrered dur ing the study of  Broush and Br idsema^.

No d i rect  quanr i tar ive s ludies were done on the er fects of  changes in g iasstand
managemenr on the vote poputar ion.  The case s iudy on BNLAF Leeuw;rden
.r 'Da5e neve h" ,ess o. fers a poss b L lv  ro tooL ar  rh s  mal ler  .n  t ro.e dcLart .rarr rg Inro acLoLnr thdt  r  rmbe.< ot  rcst ,ets  a,e deoe.  dear  on t r  F aburddlceofvoles as thei r  srapte d ier ,  rhe presance of  Kesvars can be used as an uhimateindicar ion which is  even more retevant  io  f l ighr  sare ly  than vote numbers.

ln  t i€  4 rhe
s!mma. ized weckty

Kestr€ lare g iven for

Leeuwarden akbase_
Hal fway rh ls  per iod
the manag€ment of
the lOO merer  zone

runway changed l rom
tradrr ional  tong grass

regime.  h is  c taar  that

increased in the per iod

grass ard decreased
agai | ]  when the poor

a r t "  |  . ,  a . " . . n  r . . " t ,  ; ; ; ; n ; r  w tu t ;

g'a\ ,  regrme was n I  odJced.  t1 ' r  c  \ ruol  o,  poor  g.ass on , rver  embdl thpr tsvd der .TFr r1992,  d. ,o oo\" .ved rhdr  vo.e, i ; .s . .y  .n  tono 9,dss wds atwdysn gfer  tnan n poor qrass

; 1 0 0

29: i



**l:**l'$*+'tf',*+*.':u,iffi t*n
*:i[t*rii***""-'+*-.H$5ilt;ii*':d':#rl#$!::

3.4 The .es is tance 10 drougnl cros ion.nd carrv lng capaci tv  o i  grasslanos

A probLem of  vegetanons

management Ls lne .
vuLnerabi l i iv  to  erosron-  rn
poor grasslands these
problems do nol  occur '  .
This  is  shown in re learcn
donc by the A!r icu l tura l
univers l tY in  Wageningen
Departrnenl of Vcgetation
sclence,  PLant  EcoLogY and
Weed Science {SYkora &
Liebrand 1987,  van de '  Zee
1992).  Th€ research was

up to 50% ba.e soi l .

c ipresscd as the lengrn oI
rooG per  dm".  This is
mcasured in d l t ferent  so l l
laycrs of  1O cm.
Compar ing the root  acnstrY

managemeni  regimes
(f ig ! i re  6) ,  i t  is  c lear  rhat
the highest total roor
lengths are found 1n rne
manaqements poor  grass

and grazing wnhout  , ,
ler t i l i2 inq.  This occurs Ln at r

d i l fcre. t  soLl  laYers
belwcen 0 and 50 cm
These d i t lcrences are
caused bY the soi l  fe l r i l i tY

i . : ; t ; ;  
- ' -  

@ "

4 t\rcs at 9t1'stinJ nJnaqtnehl
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fi ru'"i:i::Tr ";:'""J'ffi :'#::{i#jliJ,,lfi+:",*l}:li*r1 ":::
)j"il:9""J,1::'i"J i;?;ii"l*o ov r"iirr"g r" p'�actice ihis doesn't occu'

aidields in the Nelherlands'

3,5 Nalufal values ol poor grasslano

Du€ io the int€nsive
agricultural Pracices ano,
lcid polluiion the low ano

habitats have become
scarce in The Neiherlands
h fiese fertiliz€d soils onry

common and very common
species are iound- Less
common and rare sPecres
are found in intermedrarc
and poor condLtlons'
Changing the management
from agricuhute or long .
gr6ss into Poot qrass nelPs

-ra",e 
a, a"urn*wen uaass peduc,anand spPc?s

"tnness h a'assanas on rive' enoa'xnens

[*'lft$'*""{,i,"'i^u**$;t'';#'-"'""' i:ffi
fi}i#il#rfi t:#!:i:fu rrim"""nT
liilil*"lrffi R*i+tiilli:i'iitt{{#tffi'ilrtr
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l:,: i,';:ffi:T"j.;:li:"",1 +lTilT: I;::".".e'.ass s deaons,.a,ed on

I!*-",,u"n*,51+;*j*,i*irililf d{l*.ft jfu
fi :*r#T:,#?::*ii:*'^;"ir=:::;:,';:.":ii"i,,?: 

;r::;:,

=rr-,  b--*;

:f;:id'�;Bl'#:$iPd'o "tie ;i; Ft e tte t o: H., b,,s;;;j;;i;;;;A;
arhed between 1992 t995

On Twenrhe a, fbase rhe changes jn nranaoeml;: m.s;il;-"lli;:*rsr:iff r:l',:]::'J j,::'f i:"il"::i "'
il::iJ} ; :l,#, :li ; ir: :: ; t"li :tfiFiffi : j ff i'"',"":::'n,"
:Y::i i":r",'"',f";ff "JT"""**ir.;,"";xdti:lf ,.ilti:j:itlt"H1:,":lil,;:ilrt jjl1Tffi :,:ii:lill ;:ffit:iiti[lru:lHff \T":,1:TliJfi #e,1;*::;i;:ulffi::l:itli:f ;,J#':l;"
A low biom.ss produc| |on rs  a prereqursrre ro i roJr mode,. ,,asmenred a"" ,",;.;,,;', ;.;J;ii"x".1,".'ii,i!ii',:1,1,ii,",,.J; il
::"::#'l;lil:':"T:i :ul:t;":.,;;.:"",":"r:""1 o, new spec es ,r,he
:r;:rn:;:ir*l";l;1"*#i"T{?::1ft 1*:r,$ii:!;:r:l:
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i::#:n#im|'",;#{ri"r::*:,[i"f 
':li:i':f 

i'llTfi*'-
fliii":":*i: ":**1"::';;""r::: j,,:u;:'li::""'J:i'.l,YJ" Ji'q"
i ig;;,"";n;*".", ,ni" drspe3ion dos'esses! aii i ' l"u'*". 

r.. o."" "

niH,;'ilil,i#Hil.;Hir':iil'ffi r:",ffi ,*1-
ff; t:"ff *qil r.''jl} :ir,l!ff i*;:n" "T rtrliff: ff ':.
:Hfi:;*lr""tt#r"rn?n1ri*irjjr'::*'";:lr*ilii;"
r:ill*:ri:lillrx r;:; ::: i:;: :'"::::::;iili,rir:;T: ;:;"m"

4- CONCLUSION: POOB GRASS'  A OOUBLE EDGED SWARD

t,t,*,t'lttt,t=,t,t*:i::i{,'T:::,lii":: :i:'f :j:;f i:f'j'?ft ;'""
[#*i,".'"x :**uiJi;T:."""T1:# 

*'rons s'ass 'es me Lons

il: ::J:fl:: ;H :::l;; r:;m; *: ;:'1":;1;l::T:lH :'"Td#i
r isk of  a b id s t r ike causing damage

i;,"i :;fi :,:l';'ii: l:l.Xi:lt;"Jt""',";:::: Hl:ffi:'i""':;l'*':1"'^^
*r"#i::xn";:"lrirt;::;"t1;,""";:':i::J: I,il"J:xl"'""J'';'"
t{i'::,f,"i",j#:"'";i**,:*'*i** ir#Ill: ftxl'."
sl"flli:",lTi "f: "",?"tliin::':,:,""ii:'Yjlx ;i'"""";ir"'"iJijiil:J:"'

k'"f i"il"*l^+'ii*"fi 'rtiin':"J::,'#1?,#I:$"*iff '
*i*in:mll*s:liii;;n:::u:lw: 

na'ura va'ues w ,, deve''p

The overal lconctus ion is  lhar  t l ight  sa le lv  as wel l  as nalure development  pro l i t

i . *  u  poo,  g,u""  tugi .u in  the runwav envi ronment '
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