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i FORE_OI_D

The pucpo_e of this p_lrC of _he manual Js _o pcovide guidance mater_aL o_ Laud u_e ur
i pLautHl_ l_ the vicinity o_ airpor_ and o_1 enrico.mental aspeet_ as no Standards or

ReeommeIlded Pr_3etiee_ oq thI_ BtlbJ_cC _XLBt it1 ,'I{I_/Aliile);.[_ is h_Ise,i[11part oll
cancLuslons of the Spectat Heetlng ot_ Aircca_¢ Noise in the VlcinJtty of Aer,JdromeHheLd
L_ 1969_ alld Oc_ _11_ _.urL'er_c j)_actice8 O_ 6_VeL'.31. State_ _nd J[lcorpoEat_s _utd;zIlCQ

1 material o_ nlrl)ort envl_onmeutal aspects as recommerlded by the E:Lghth Al_ Navtgatiou
ConEerenee held in 1974.

It _s intended cha_ _llem_zlual be kep_ _p to flute, Future ediciotzs _tIL be Improved on
the basis of the results o_ the work o_ £CAO and o_ commer_t_ and sugges_iolm received
F_om _he users of this mmulaL. Therefore, ceade_s ate invited to give _lleir views,
commelzt_ arid sugge_t[ous on _hls edI_lol_. The_ should be directed to the SecceCary
Cenerat o_ ICAO.
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CHAPTgR I - GENERAL

I,I - The Airport and Its Environs

I.I.I The compa_biIIty of an alrpor_ with i_s envlrons is an _deal which can be
pursued by proper p_anni_g of _h_ a_rpor_, conCrol of pollutlon-genera_Ing sources and
land-use plannlng o[ the area 8u_rollndlng the alrpor_° The alm is _o provldc ghe hes_
posslble _ond_ion_ _or _he need_ of _he alrpor_, _he communlty in the surroundlnE are_
and the ecology o_ _he envlronment°

1.1.2 Airport planning mus_ he recognized as an Integral parc of an area-wlde
• co_prehenslve plann_n E p_ogramme° The loca_ion, s_ze and configuration of _he alrpor_
i need _o be ¢o-ord_naged w_h patgerns of residential, £ndu_tr_al, c_mmercial.

agricultural and other land uses of _he _rea, Cak£ng into accou_ _he effects of th_
ai_po_¢ on peoplep flora I _a_na_ _h_ a_mosphere_ w_er courses _nd o_h_ face_s of _h_

i I.[o3 Within _he comprehez_slve planning fram_work_ alrpor_ developmen_ and
op_rat_on_ should be co-ord_na_ed w_h _he planntmg_ pol_cles and programmes for _he
a_ _n which _h_ a_rpor_ is loca_edo The social and economic impact, gogether wi_h _he

environmental effects of _ha airpor_ can then be _valua_d. Th_s w_ll ensure tha_ _he
a_rpor_ environs are comp_ble wl_h _he alrpor_ and_ conversely, _ha_ _h_ physical
dewlopm_n_ and use of _h_ alrpor¢ Is compa_ble w_h _h_ existing and proposed patterns
o_ land us_. To _he ex_e_ Cha_ _¢hnical conslde_at_o_ p_rm_ a cho_ce_ dec|_ions oll

_unway al_grlm_n_ and o_he_ alrpo_ developmen_ should _ake accoun_ o_ their eff_c_ forI a_[_o_a_i_g and p_even_g envi_onmen_l co_Lic_8, "L_nd-u6e control" is a _erm which
describes only a port,on of the _ota_ _lann_vg process and _v_n h_hly Innovative
c_nCrals ca_ have l|_tle _pac_ u_ess _h_y a_e imposed w_hln _he con_ of sound
pollcles a_d carefu_ planning. "Plannlng for compa_Ibl_ land-ua_ a_rport rela_ionshlps"
mo_ adequately describe_ Ch_ p_oc_s_ d_recCed _owardB achlevin E an optimum relationship
be_we_ an ai_po_ and i_ e[_v_ons°

1.2- The Need _o_ _nvlrvnmen_al Cantrol

1.2.1 Needle_s _o say, alrpor_s have generated po_lutlon s_nce _hei_ incep¢_on,
but the problem ha_ be_n h_g111_gh_ed wi_h _h_ genaral growth _n alr traffic volume and
particularly since ghe wld_-_p_ead £n_roduc_on o_ commercla_ _u_bo-_et _Ircra_
op_a_oEls° Furthermore, _ _ecent year_ _he_e h_s be_n Inc_as_d pub_l_ concern
generally regardSng env_ronm_n¢ p_otec_on and publ_c op_alon and pro_es_atlon have
e_phas_zed _he need _o apply eEfec_Ive me_sares _o aba_e a_rpor_, urban and industrial
poLlu_ion° Since poLlu_Qn may be generated wi_h£n an alrpor_ a_ well a_ within the
are_ surrounding I_ env_ronmen_a_ controls should be generally appl$cab_e _o _he
a_po_ and i_ envlrons°

1.2.2 $_nce pollution may be hazardous _o public health and detrlmen_a_ to the
ecology of _he environment, controls are f_equen_y n_ces_ary _o either curb pollut_on
a_ [_s source or _o r_duce l_s _cg° Con_rol_ _ake d_fferen_ Eorms such a_ ai_craf_

e_g_n_ no_s_ llm_, _l_ghg and ground operatfng procedurvs, a_rcraE_ and ground vehicle
eng1_ emls_ions s_andards and wa_er puri_y _andards, e_c. Through _he appl_cagion of
slmh measures a_d In conduction wi_h lai1d-u_eplanning, a_rpor_ may be loca_ed and
operated so _ha_ _hey _|r harmonfously |n_o _he_r Loeat communl_y°
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1.2.3 Not only may an a[rpor_ he a d[gr_pt[ng In_tuenee through L_ol[t_t[Ol_but the
vast slze of same aLrpo_ts And the development assoelated with the airpor_ ma_ have
n_ga_Iva aspects thn_ need _o be _aken Into account. For _xamplej dr_llna_ patterT1sm_y
be altered _s a r_sul_ o_ extenslv_ earth works ur surface water run-of_ as a result of

paved are_So

1.3 - Th_ Need Eor Land-_ise P_a.nLng

1.3.L Th_ need for some publLe control of la.d In the v_elnl_y of an aLrp_r_ wns
reeognlzed In _he early hlstory of elv_ avlat_o.. In Reneral, these early actions were
u_ually concerned w[_h helght eo._ol oE possibl_ hazards or obstacles to _l[gh_ Ln_o or
ou_ of alrports. The need for a e_r_aLn type of _ontrol _or non-eo.formlng purposes was
e_p_rleneed, such _s:

a) uses whleh would cause el_e_r_al [nte_ferenc_ w[_h _ad_o _ommunlea_lons

and navLgatlonal aids;

b) lights whleh mlght _onf_s_ pllo_s Ln _he _lear in_erpre_a_o, of
aeronautical [Lght_; and

_) smoke whleh redue_ vlslbilL_y.

The eompatlbil_y of land use wLch nolse exposure _n _he v[elnL_y of alrpo_ts dld not
become a 0_Jor eon_ideration un_ll _he e_rly 1960s, a _ew years after the ulde-spread
In_rodu_t_o. o£ _omme_£al turbo-J_t alre_af_ opera_lons_ al_hough [[_Lga_on regardlng

a_reraft noise was no_ infrequent before _h_t _Ime. Today _ireraft .oLse Is probably

the mos_ slgn_flean_ Lnfluen_e on land-use pla.nlng Ln _he v_Inl_y of alrpor_6o _-_

1.3.2 The requL_emen_ for la.d-use plan.Lng Ln _he vlel.lty of an ai_por_ Is
_wofold;

a) _o pr_v£de for alr_o_t needs, e.g. obstacle iimLta_Lon area_, f_ure
al_po_ development, et_.; and

b) _o en_ur_ mLnLmal [n_erfere._e to the _nvLrnnment and the p_*h[Lc',e.g.
by lo_a_Ing resSde_al areas away f_o_ zones subject _o excessive noise
or other pollu_lon, by preservlng parklands_ e_e.



CHAPTER 2 - ECOLOGICAL CONSIDERATIONS

2,[ - The Atmosptle_e

2.L.[ Some degree oE atmospberlc contamination associated wlth an airport is
unavoidable, Emissions from aircraft and ground vehicle engines, incinerators, terminal
buildings and other sources contribute to alr pollutlon |n the vicinity of an airport.
Pollution generated by a_rcraft engines is the most obvious type of atmospher|c
pollution aseoeluted with airports and it Is probably for thls reason that much publlc
Interest is showrl in thle aspect of airport pollutlon,

2.1,2 The undesirable by-products of combusrlon generated by aircraft englnes ace
carbon monoxide, unburnt hydrocarbonsp the oxides of nitrogen and minute 0olld
particles. It is mainly the minute solid particles suspended in the air which create
the vlslble evidence of air pollution in the form of a smoke plume which, while visually

unpleasant and operationally undesirable, is considered less harmful to public health
than the other engine emissions. The engine efflux from modern turbo-jet aircraft is
generally accepted as belnE Less harmful to health than that from r_clprocating ei_gines
such as those used in ground veblcles= cerraln llght aircraft and e_rly commercial
alcerafr,,

2.L,3 Btudlea of the alr quallry at certain large airports and in nearby areas
have generally indicated that _tmospberlc pollution In these areas Is primarily
aCtrlbutable to automobiles, airport ground vehicles _nd other urba_ pollution sources.

2.2 - FLora and Fauna

2.2.l Utilization of land _or airport purposes inevitably creates dlsturbances to
flora and fauna. Airport development work frequently entails clearing and cutting back
of Crees slid other vegetaclon,'changes to the topography of the land and interference

wJrh watershed patterns, Thus airports may destroy the natural habitat and feeding
grounds of wildlife and may eradicate or deplete certain flora important to _he
ecological balance of the area.

2,2.2 An important consideration related to airport operarlonal safety Is the
prevalence and habits of birds In the area and the associated risk of aircraft bird
strikes. Bird hazards at proposed new airports can be minimized by careful selection of
the site to avoid established blrd migration routes and areas naturally attractive to
bird_, and by using the land surrounding the airport for purposes which will not attract
concentrations of birds to the area. The subject of bird strike red.ellen is covered in
detail in the Airport Services Hanual (Dec 9137), Part 3 - tirol Control and Reductlo,_.
In a_ appendix to rhls manual Land uses comparlble and incompatible wi_h mlzdmum bird
haza[ds to alrerafc are set out. At existing airports tilebird problem may be
controlled by searl_g techniques and by making tilealrpot_ and its environment
_=na_trac_ive to birds.

2.3 - Sell Etosiotl

2°3.L A_ a consequence of vegetation cieaclng and in_erferencu with watershed
pat_errts, land on an _|rpi)ctp or within i_s vlclnltyp may he vulnerable to soil erosion

,_._ by the uarural ale,n_1_s arid,to a llmlted de.tree, by alrcraEt Jet blast. This problem
can mostly he pceveut_d by re-plsnti_g; ho_ver, Jn arid areas I_ igayhe ile0ess._ryto
take arti[|clal _ro_ion protect[oTlmeasures such _is[acisg of escarpments, p_ving o_
_axlway flanks and lining _f dra_ss°

2-3



°_4 AIrlJnrt J)]_lll[l_n_ Hontla]

2.4 - Strunms, Lake_ ;In_l t;he NO;I /.._

2.4.L Lf no_ pc'opeL'].y reel:relied, cori_,:im| _it_tts tnay enter _cr(Jarl1_ cJL't.,atk_L'i4ays
from airport drainage systems and eventually tim late lake_ or the qua. Thes_
co[ltam|'tant_ oouLd origlnat_ _L'n$n_routtd vehJ¢ieq ztrld aJccr_C W:_HhJrtg, t,.*r_e1,_1
_ervl(:_6p a_rcrdf_ 8L!rvl_Jog, pilvelllenl: clenni_g ;lnd aJrpt_r1: _T1;i_'1_'qn_ti.e.31td con!l_rtJt._Ioe
h'orl¢, T_'p_,ai aoqtalnl,lants _t_e[tl[Je petroLeLttn products, fragrl_nts of rubber and mel:al,
soil _e(l[men_, de_ergeltt_ amid other _llom_cal_, hulnan w,L_e .lad food product6. _s
discussed In 3,4, wa_er poLiul:lo,_ co_trol_ generally preclude hldlscrhninate
eong_ll_l_tLotl o_ I_tte_llll_ ,-1lid _,aterL_ou_.

2.4.2 Particular cnn_ideratlnn should be given _o possible water poilu_ioll during
construction phases o_ airports. Corlstrt_ctlon activities Likely to cause s_ream
pollution include clearing arld grubbing _nd pest coutrol. The clesrf_g o_ vegetation
generally re_tJLts 13 arl llcr_nse in tile ._mount OP soil carried into streams. Pes_
control, particularly the u_e of sprays, ln_roduces long-Life _o_lc chemicals _nto ti_e
water, FueL spLllages Erorn equipment and chemicals employed In building and pavement
construction work can also con_r|bute to upset the hydrological balance o[ waterways in
the are,% Changes to the natural drainage patterns of an area due to the eoustruction
of an a_rporr can overta_ certain a_reams and gtve rise to flooding, In other eases,
due to dJverglon of flow, streams may be dried up.

2.4.3 Some airport_, as a consequence uP their slth_g, Interfere wl_h the shore
Llne_ o_ rivers, lakes a_td the sea, [n planning such adrports, careful consideration
needs to be given to poss|ble environmental problems associated with water eurrel_ts,
silt deposl_s_ marine or fresh water Life aad marine oc scream erosion°

2.5 - Noise

2.5.t By Ear _he most significant factor In the gerle_a_h)n o_ airport nol_e Is the
aLrcroft er_gine. The h_tensdty and _at_re o_ aircraft engine noise Is quite variable,
depending on _he engine type and the nature el the operation being undertaken. No_se
nuisance as_ocl.ated wl_h an at ri)or_ is also closely related to _requouey of a_rcra_t
operat$ons and _helc di,lrrlaL dtstrihutlon, i.e. noise at night is mere a nuisauce chnn
in the daytime.

2,5.2 ffigh levels of airport _loJse a_ mo_t uudesi_able. Noise Is a p_rtladlar
health hazard re enployees who. because of _helr duties, are subjected re long durations
of ]ntonse air.raft {1oldie, Coil_equerl_y _I;CIc_ precautionary _easures ;it0 nei-essary Per
rimse people, such as the mandatory u_age oE a_oustical, protective devices. The
repercussions of excessive airport noise in restdencfat areaa are primarily of _ social
and behavioural nature. _,s_essraent oE nol_e In relation _o land-use plauniag Is
dlscueeed briefly at 5.2.

..6 - Environmental Impact Studios

2.6.1 Delimited _rudy of the impact of airport develop,noel on rhn enrico,linear 1_ an
essential part of the asaessment for imy major project. _ocial and ecological tmpaet_
fihouLd h_ _rlp_s_ig_ett fully be-_ore _4or_< [R iltld_rrflk,2u or_ i1 Ebe case ¢J[ a "lUg" airport=
when t_s site ls being selea_ed.
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Part 2 - Lnnd [J+_u _md Environmental Control 2-5

2.6.2 E_v_r+_tlmer_taL impact studi_p dependlng ow_ the llature of the project, take

_nto _Icc_ttrlt_he fo[low_ng coi_sldera_1ot_s:

a) compatib_Hty with communlty i11clud_ng h_alth_ tr_tlspurt and soclal
Jmp[i_at _otiA;

b) J.tlfltle_Ice0_i ecology _ncludi_g _ffec_s oE pollution, l_re_ervat_ot_ of

f_ora a_d _autm; _ild

e) recallsof overcom_r1_ any problems.

3
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CHAPTER3 - ENVIRONMENTALCONTROLHEASURES

3.1.I Pollution abatement measures applloable Co an airport and its environs are
necessary In the interests of both alrport operations and the protection of the
environment around the a_rport, These measure6 are I ill some ll%stanceR, le_l_ls_lvo
controls nnd in other cases they are phyelcsl in nature. Some measures iimlt pollu_lon
at Its aouree whereas others reduce the effect Of it on _he community and ecology.
While environmental control measures should he applied generally throughout communities,
dlseusslon In this Chapter is 11mlted to controls speolflcally _pplioahle re pnlfutton
associated wlth alrports,

3.2 - Noise Abatement

3.2.l gefoce an aircraft Is permitted to operate, noise certLflration .luf_t be
granted by the State of Registry. Alrrraft noise oer_iflrat[on provisions are detailed
in Annex 16 to tileConvention. In addition to tilenolse limitations Imposed by aircraft
certlfieatlon, States and lo_al authorities frequently apply local restrictions

applicable to spe_Iflr airports, alroraft types and/or operatloas. Such local
restrlctloE1s have been responsible for the [ntrodurtlon of night curfews at many
airports aod, at some alrports, the hannlng altogether of certain nlreraft types due to
noise eonsldera_lons. Such ll_Itatlons are generally undesirable as they create

insufficient utlXlzatlon of alrpurt faellltles and Impose .ndeslrable restrletlons on _I
air transport developments. "_-"

3.2.2 To meet the demand for quieter aircraft engines) manufacturers have
undertaken research whlch, although costly to the avlat[on industry, ha_ led to a
considerable le_senlng of aircraft engine noise output. For example, modern wide-bodied
transport aircraft such as the B747) DCIO, LIOII and k3OOg types are much quieter than
earller generation aircraft such as the B707, DC8 and VCl0 types.

3.2.5 Noise restrictions have necessitated the Introduction of operatlonal
procedures to reduce the noise level in nearby areas. For example) tileselect/on of
specified approach and take-off paths and the adoption of _nximulnengine thrust settings
for certaln operational phases are commonly employed aircraft noise abatement
procedures. Controls may also be Imposed on the noise generated by alreraft engine
testing operations, ground movement of alreraft and certain airport construction worksj
e.g., blastlng,

3.2.4 In addition to the measures mentioned above which attack noise at Its source

by operational means and by srhedullng, It is possible to r_duce the effects of nols_
by :

a) land-use plannl.g (which is dealt with In Chapter 5); alld

b) aroustieal barriers.

3.2.5 Acoustl_al barrle_s can Include such wlde-ranglng measures as the use of
protertive _ar coverings for poople subjected to high Intensity noise to soundproofing
of buildings (which Is dlseussed at 6.7) and methods for screenlng sound.
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Parc 2 - I,mld Use and Environv.'nc_l[ Concrol 2-7

_.206 Trt.*tg,9 _la_* he plan_t_d to ser_n co.¢tni:_ areas from _nmo ;llrpor_ llolse, A
st:tldy I11 Jap_u of _he .qoltnd-lrt_ulatlng characterit_tlct] 0_ wooded areas i;tdlcated that

good projection against grouttd ruu-up noise migh_ be expeeced Eco,n JtldicLously planted

trees. Various conflguraclons of insulating (oresC were considered but after _tudy the
configuration shown in Figure 3-1 was recomnietld_d. The sloped embankment makes planting

tg;isier ittlt] a cottgiderahle nouttd-lustlluElttg effoc_ _%'ttt hi.• expected even durilag the eLirly

_gagt_ when tile truths tlr_ IlOt fully groWtl an Clio t.=tnhat_kmflflc ltself h_f3 fl significant
sound-inmliaclug effoc_. Figure 3-2 shown the _ound ahsorpcion effect of different Ceee

_peele_. Th_ _outld attenuation thr,ltlgh 100 m of evergreen _cees will be '>5 Co 30 dB.

3.2.7 Whetl selecting trees to he used for the development of a souttd-insula_lng

forest, consideration should he given to selecting species which;

a) are suitable to Che clitaatic eondiCiotts of che airport nice;

b) have effective t]outld-ittsulatiott properties (e.g. do not shed their
leaves or needles in wlnter_ grow rapidly and densely, e_c.);

c) do tint reiterate a bird hazard; attd

d) are easy to care for (e.g. normally healthy and not readily affected by

! blight or noxious ltlseetst etc.).

i' _.2.g Buildings may be soundproofed Co protect che oceupauC8 againsC excessive

ii noise levels. Chapter 5 deals wlch soundproofing in relation to building codes.

_(_ 3.3 - Air Pollution Concrol

3.3.1 As with aircraft noise, technolog_ has boon developed and eotlchxues to be

developed _o lesaetl the emissio/l of pollutant_ by aircrafc. Jet englue combustors are
now available which eliminate smoke emissions and oil many alreraft t:he venting of fuel

directly to tile atmosphere during normal opera_lons Is avoided. Huch effort by

designers is now going into tile reduction of gaseous emissions. Operational procedures
which reduce em|.qs_otln are also possible. Chief among these are measures to reduce Clme

spenc w[_h engines idling, attch as delaylug start-up o( entitles unCll It is knoml that a

direct taxi Co take-off Is possible° Early I_hul: dowtt of erie or more englne_ after

[andi_lg la also possible, although It must he remembered _hat such techniques can

lnereaae noise by requiring higher power or thrutlc from _he remaining engines.

3.3.2 In regard to engine emission frets groutld vehicles, tile engines may be

modified to burn propane gas or alternatively, pollution cot_rol devices - stroll.at Co

chose required Co ha used on automobiles III some eonncries - could be lncorpura_ed.
Emissions generated by access traffic can be reduced hy decreasing Crafflc congestiol_

and by providing al_ernative m_anEt Of transport.

3.3.3 _ir pollution originating from aireraf_ entitle testing slid maintenance

facilities may be re.trolled through the list O_ Cest ce_ts equipped wi_h afterbur*lers

attd catalytic converters. Heasures should ale0 he taken to reduce emissions from

[ncinera_ots. heactng ;And alr-condiclonltag plaltt_ t and eercain construction or

mainceilance v/t_rk_ t e.g. smoke f_o_ asphalt paving platlt, r_fuse hurnlltg t etc.
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"'-_" 3.4 - Water PotLutlotl Cm*trol

3.4.1 Leglslatitm exLsts it* many States cegardlu S water quality cot_tro[. Local
regulatlous geiseralLy covet the allowable polrlts of discharge atzd the quantity oE waste
water which may be disebarged. Wasee water may be either treated on the airpore or
cotlileetod to a tle,lrby municipal _reatmeut system. Treatment of airport waste water must
meet the stipulations of the Legislation and If airport waste wa_er Is eomlected to a
mun£elpat system, pretreatment of the waste may be necessary Co ensure compatibility
wlth the treatmeut works.

3.4,2 Sanitary a.d Industrial waste waeerp such as may originate from termillal and
alrcraf_ servicing areas, should be directed to receive sewage treatment. Impervious

area run-off and other drainage may he dtscbarged separately _tnd may he required to pass
through a separation basin or other device in order to remove sediment or othe_
undesirable pollutants.

3.4.3 Whe. chemicals are employed on the airport they should be selected and used
la _ maimer to minimize wa_er poliutlot_. Chemicals are freqtlently used for ruuway
rubber removal, runway lee removal and alreraf_ de-lelug. At Montreal/Mitabel airport a
special coastal aircraft de-iclug facility was eonserueted to control run-off o_ _he
de-Icing eh_mieal_.

3.4.4 Ilecauae of the amount of aircraft fuel required, a signiflearl_ araount is
stored a_ a Large aLrport. Storage and haadllng o_ such Large quancitieH of aircraft
fuel products may create a potential for water pollutiou. Tbe followiag outlines the
eleme.ts of a water pollution eoutroL programme which has been made part of on-going
airport opet'a_lolls at maint_llance areas, aprotls arid fuel farms a_ a large airport.

Malrltellailce a_eas [a harlgar_l as well as atltonlotlve at_d equipment service areas are+ provided with oil-water separators which are comaected to sanitary sewers Leading to the
mtmlelpat waste treatment plant serving the airport, ALL existing oil-water separators
are checked aad upgraded whorl necessary by airport persmmel to meet the requirements of
the municipal sewerage treatmeut plants. ALl ell-water separators are Inspected by
airport persomlal on a monthly basis and deflefeneles found are promptly corrected.

3.4.5 The primary pollutant orlgiilatiug on aprons Is oil resutelng from spills and
accumulatlorls, Grease and suspellded solids from varlous fiourees such as alrcraft,
service vehicles and minor aircraft malntenatace may also occur. The airport pollution
control effort has focused on:

a) _trlet enforcement of good housekeeping regulations to emltroL pollution
at Its source and minimize accidental spills; and

b) relaovat of accidentally spilled oil and ftlel by cont'alumetlt and spill
recovery,

3.4.6 The following procedure has bee,i put lille practice:

a) lie aircraft [aalnte[latlce work I oilier thall emergelley repairs, is allowed
011 tileapr011o All regular malnteaallce activities are done in ha;trace
protected by oil-water separators;

b) no washing of equipment is allowed lit apron areas; at*d

e) all spills of fuel or oil are immediately picked up using abaorbet*t_
which are subseque;itLy removed from the airport by licensed disposers.



2-10 Airport gl_mning N_munl

3.4.7 The airport persotlnel also r_spoTid _o sp_ll repnr_s, eheeg all relevan_

mai_holes t i_otl_or rl_e relnoval of any fuel or ol_ EoLllld there_l_f arid alla_yze 6pll_

reports for eommol_ causes _1 order to prevezl_ future sp_lls. _/he1_ev_r fuel[_l_,'
operations are done by truck f_le_lillg, _he tru_k_ are _nspect_d every _x mot_th_ m_d
hydr_ p_ used for _ransferr|ng fuel from th_ _lnderg_ound plp_n_I _ystems nr_ eh_ck_d

3.4.8 A[lorller problem is _i1¢ presel_e_, of uE_dergroo_ld oJi-_ar_Jrat_(I soil_ a_ fL_eL

farm_. There ,_re _everal po_el_t_l _otlrces of o_1 co_t_lburl_ to _he o_l-s_rura_ecl
soil beneath a fuel farm:

a) leakage _11 _mdergroul)d ft_e_ d_strlbutloll l_L_e_;

b) leakage from meeh_n_ea[ e_lu_pmeEIt which pet_etra_e_ cr_k_ and jolu_s ]_

_h_ s_abs beneath _he eqLlipmen_; and

_) leagage _h_o_gh _he Joints In th_ _torm _ater dratnage pipe Llsed to
cotlv_y _o_dell_[_ from _he _u_l _o1"_e _ut_k_ _ _[1_ o|l-wa_i_t- _ep_lr_ol"

3.4.9 A number of s_eps have al_o b_er_ tak_E_ to solve the problef_ of _li_dergroLlnd

ol_-sa_ura_ed so_ls, When required, wellpoln_s _t pres_lectefi _ocatlons are liis_alled
to fletermll_e _he l_r_se_ee of and depth oE o_1° pipes ar_ l_serted lu_o _he gr_t_ld ro a

pipe assures _hat auy o]1 floa_lg on the surface o_ _he _c_dergro_l_d wa_r Is free to

e_er _he pipe at _ natural eleva_|on and also assLJres that ally fluetua_lon_ in the

underground liquid surface are accurately reflected _lrh_n ttle p_pe.

i_'¸
3.4.10 A device - developed to measure _he depth of water _hat co[leers henea_h ....

fuel oil _n s_orage Canks - ts u_ll]ze_l to measure tile i_c_ure and depth o_ o]_° A_I

alarm sou_ds when _he probe makes _on_aer wJ_h the water. The probe is then wl_hfl_a_l
and I_H dry length and _o_al leng_ll are measured frol_ _h_ mark. The eleva_o_ of the

oil or wa_er surface |s ea_eula_d by subtracting tl_e mo-a_ured length from the

pr_-es_ablished eleva_lol_ a_ ti_e _o1_ of the wel[po_n_. Upon tile detectlo[i o_
tladerground o_1 a_ a_y wellpoln_, .qupplemen_ary wellpo_tzts ave installed to define th_
hor_oa_al llm_t_ aEid _h_eki_e_ o£ _he oil-saturated soll_ e_lcou_ltered. Plaremen_ of

_he supplemon_ary wellpo_nts may be performed _ii _tages. 0pon f_ndJng ol_ _n a

wellpofn_, afldl_lot_a_ wellpoin_s may be _n_talled around _he first to e_tal)_lsh _he

l_mi_s o_ the oil-saturated so118° If o_ is fo_lEid tii rh_ suppleme_l_ary wellj_olut,

add_¢_ol_a] wellpo_nrs are _stalled. Th_s proeed_lre n_ay be repeated rhroLigh several
s_ages until _he oute_ p_rimeter of wellpoJuts lt_dica_e_ the a_s_llee of o_1.

3.5- Protection of Flora a_ld Fm_na

3.5.1 l.eg_sl_lvo controls egls_ Ill _a:ly States which pro_eet cer_aiu specte_ of

developme_ az_d i_1 managing _he day-to-day operation o_ al_ alrl_O_, Apart frown

mandatory req_reln_|_, _ 1_ lrnpor_an_ _h_l_ every eoll.qld_ra_orl he g_v_n _o _1_ lmp_
Of a_r[_o_ d_velopr_en_ oll Elo_a _llld f_Llll,'l _llld _hfl_ moa_uros be _LI_II _o mlIlll_|z_

3.5.2 The requ_relne_l_ _o protect eerra]rl flora and fatln_ may e_l_l_ate a(rj_ort

a_lng proposals or make _ut_re exp_ls]o_ o_ aT1 _lrl_or_ |mpossible. Such e_lfl_rols can

also Jeopardize _he control of vegetation _1 _pproaeh at_d _ake-off areas alld make the

control o_ certain a_ilnals, par_let_lar_y b_rds_ ol_ the al_por_ extremely difficult. _.J
Wh_re practicable, sitit_g a_ alrporg wl_h _uch l_ita_lons _hould he a_old_d,
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T_"_ 3.5.3 When alrpo_ c_'ea_e in_erfer_Ic_ wJ_i_ _lora at_! _a_i11a, every ef_or_ should

b_ 1_ade _o m[EIJmize _hls i11_er_eretlce. It is generaLLy th_ case tila_ sultable
alt_rrla_ive areas _e awJ_abL_ _or the h_b_a_lo_ o[ w11dli_e. _f _bis is l_ot _i_e

case, _t m_y b_ poss_b_ _o d_v_lop o_l_er a_ea_ as suL_abLe hahi_, perhaps by such

measure_ _s repla1_tL_ig pa_tLcul._r typ_s o_ v_g_a_iolt or the provSsio1_ oE ar_JflclaL

0



CHAPTgR 4 - LM_D USE

4.L - Natural

4.|.[ Every alrport _s different, as are _hc_ areas _tarro_Lrld11_gthem. Nartlr_l

ar_aB_ such _s fores_sm opol| latld_ r_v_r_, Awamp_1 b_y_ - wi_h _llilwltLlt)LIrw||d[|_ --

are _Ootld _I va_'yJIl_ d_gr(!os _n _he v_cJili_y of fi|rport6. Izl nl_ily_as_s, tho ii_'¢_s_t_c_

Belec_on i_ ba_d oI_ d_[ffe_i_ factors, hut _h_ _x_;_eI_ of tlorttra[ a_'e;l_ prov|d_;
addl _1o_al benefits.

4.1,2 The presence of t_atura_ features _n _he _pproach a_id cl]mb-ou_ area_ has

done much to m_iga_e _he alrcraft noise problem. An _ample _s a _lew alcpor_ _h_ch has

beei_ s_tua_ed _ _he bend of a flyer _o _ake adwntage of _he c_ose-1_* water _pproaches

under bo_h eIlds of the r_nway. Rutlways located on filled laE_d o, the edge of bay_ also

pro_ectlng the airport against oolse cotnplalnts hut I_i _ddlng _l_ural beaL*ry a_id

_ntere_ _o Ch_ _por_° Neve_'_hel_s, wh_r_ rIve_s I lak_sp bay_ or _w_t0p_ +ire footed Ji_

tho olrpor_ _r_a_ _ bird problem m_y _xJs_. Th_ h_ b_a_ _r_ott_ a_ _otn_ airports to

the poJn_ of caus_txg accldencs. Compa¢lhle and Itlcompa_tble land use_ aro_d atrpocCs

for m_n_m_zJ1_g hind problem_ ,_ce Jd_tlfled Ii_ _he Appel_dlx,

4.2 - Agrlcul_ural

4.2.1 Wh|le Ic may nor always be posslble _o use L_d for _gr1_ll_u_l purposes _n

me_opollcaIl _-_s, _aT_y aJ_port_ carl do sos _r th_ _me tlme Jilcr_81:l_, r_'_i1tl_ fo_

_he alrpor_s, Privately-owned larld aro_nd alrpocts _all also he _is_d for farmhlg.

4.2.2 T[I_ _g_'|cul_ur_l us_ o_ 1_zld _otl_rlhu_s _v_r_| _mpo_'t'ant fa_to_'_ _o _irl

alrport programme :

_) _ produ_ _tl_om_ f_'o_ wh_ iitJ_h_o_[_rw_ h_ wi|_ or idle l_ttld;

b) I_ prov_de_ crop cover _tld prevetlts sol! eros_rl; a_Id

latld.

4.2°3 Fu_heri_o_ s l_ild _h_ llas b_{l _t_rt1_d ov_" _t_ _g_'|_11_t_re Is _;_|_[

avaJ_ah_e for _nd_as_rlal or comnlerclal dewlopmefl_, r_rea_lotlal fac_llrfe_, or public

u_il_[_le_ a_ a later period. Crop _u_v_ioll In_y, _lowi_r, hav_ _tfl_dv_'_e e_f_c_ oll

alrcrafr operac_orl_ due to the pres_E_ce of blrds which _Ice ,qrtr.cted by the s_ds. The

effect of crop cul_lw_1on oEl bird occurr_Ice ar alcpuc_s i_ d1_cu_sed Ir_ the A_r]_orr

Servlces Man0al, Pa_t 3 - _|rd Control aild Reductlol_.

4.2.4 All agr|cul_ural uses have proven eomp_r|ble w1_h a1_'_rafr t_ols_ wlr_l the

excepClot_ of poul_y aE1d m_nk f_rms. Loca_1or_ of _hese far_ns wlclI_T_ _tppr_ma_ely 5 km

o_ an alrport _ I_o_ recommended because of _he _dver_ ceac_1orl of rile m_ik a11d fow_ _o

hlgh lewls of a|rcra_c norse. It _]lould also b_ _loted _ha_ b|rd_ may be a_CracCed ro

some pig f_rm_ whero garbage _ used as fodder. _"_
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1-..,, 4.'1 - I_]_+,ilw_lyP+

4.'].1 hi view tJ_ t+Llu wl++l" iLt_',)rk oi" hl_{hW_ly9 t++_l_ly _ILI,L I'hu ¢'orIPJl'_Ll_ _ILJ[ t,JJlll_ ,

re,_lll_+<lm_!,lr :_tld r+L+l>t_lLdi_l}_ t'lllt+¢ WJ[L t'_lkl! i)la['e Ill t'he ftLt'tlCt_ Ir I_J ,_tlLy PJull_ibl_ t[l+lt-
Ll[_tlW_ly i)]_lll3Jltl_ h0 _'o-,)l'+!]|rl_lt,._cl ,+.llt+ll ltol_t_ +ll)a_t_ln_llt Dlilll:+ o_ alrl)_lL"t'So _11 D|+lll'llrl_[ _1

h[_h_l;ly rty_i_e_ I1_11" _ltl _llt+l)t_t't'p _t+ [t_ i)[._llr_l+l)_ +JtlL_ _'[l_h hl_'|_l+ltJ'] +ill _¢t'_PJP] t'O_h[ I;0 C]3e

air[lllrt'_ t+o-r_t',ll_l_|rh)ll _l['h t'htJ _L[Cl_Jc_ _)_l_[_[++ t++tl_ ,)_t+t+tl c_tJq_lt + Ir_ pL_t_'Jll_ t'h+J

hl:_hw_)* hullt_;l_]t r_le al_j_c'_+l_.il _lzt_l _.Lhnh-t)ul + i_+lrh+_ _)f t+he ;llrL'_l_o TI_u hlj._h_liy

p+l_'_lo PJr)_ _IL]_ 1+_111re+Jl+lerl_J,_]. .It'+.++;]+tht+ r_+13ovt+d h_l_ I'lluy _111 I_crtl_l. Ly t)e i_ruvlJll_4J(l
fr()ln ttuvt_topl_ljr+ Jt_ _'J_l+'_L]. _lt)lse ,_t+u_l_+ hy Loe+_t'lll_ t+hu hl_,h_l_y _her_o

4.4 - Ret'r_+_t+lorl_L

4+/+.1 _vt+t'_ r,)nllnLlllJt+y rlt_*++ll_+t'el_re+lcJllrl_L f;ic'f|l_lu++ _or II:s I)o_)l_il_J<Jr% _Jll,| _-h(_t'_

+llr'_.+_ llt_ln_t' I)_ out'_[oc)r t'_t.t'e_'EOll_l _1+4_'+t+hilt+ ;Ir_ _E_ln[_z_lb[_ _tt']l iI[i'[)t)rt + l)l'+_l'_ll'lOll_io

I+rhUll _LLC'I_ f_l('lll_le_l introit" P+_t'V_ 3at'_+.+ p<)l)tl|llFh)¢l +_t'e_++_ It" l.'+ +lDD;Iret_t: tll_t" i_

_d.}_'_+lt- t+lll+l +.'hl¢'h, [+h++_lu_,+hi+t+_l[_t+t. II_tlltlill_+% e_lll he de_ve. Lt)l_e,] Itl_o +.olnpL_t'u

4.4.2 +['h_ i_lll:VU_ _)_ L'_'l'eJ_l_trlll_ll [_ltlft tl:++_'+ Itl .'t[rl_+)t't" ;Ir_l:J ruV_l[_qJ [tlt'et'_

rul._t+lo+l_hJlle+ ,Jr_Ol_{ _ll,_lvir Je_ whl('lx _tllhPJ_tJllt[aFe the [+JL_:I O_ _l _'_lmnulll_y rt_¢l'_+;It_lOll

+'t>l+l|)t+tJ+<ill rhu vf_]tllt+y o_ _hu alt'l)t_t+t:o (_oL_ _'OLLt'+Jt_'.J;li'_ J_l_:l_J_tl_ ill p_)l_l_l-at+lFy_

_l+_r_++_r_ku IJ_'[_ <]+Jw+[o[_m(_,lt + _111<1;ir+_ ldeJ_lL f+_r h|kl(l_ ;1_<1 t+hlfll_ t'r_lf [++, tLt_d o,£t+door

(rll_ll_+_p_t-_tit't)JP) may hu i_t+l_tl]_(] tqit'h +l {.l_lhht)_l:Jt_-t'u+J_<_Urillll_ _ll_'l[l|y t_xl!el)_ tlll(l_t" I_[_

apIIl'_)_l_'h _lt_(_l_+ I_r)L++l_ll_'_l]. i{nrdell'J +'_tl ]_(+ ll_'hlllu<_ '+qll;h tnllsc he _1_1,_ +l('L'lvlIluP+ illllJ

+lirl)t_l+_ ++_lt'rl)lltl,llll_{_, (1!1 _1 inl_r'_ ro_lLl_u,J _Jt_l_,_ t'tJ++t'L_Zl_l_)r_a,t _lCl_.l_|t_+J ('_)TIIh[rlt_d W[l_h

hhltl_t'l.J[ _t'_lPJ :lc'e t+_tnjl_m_tlt:;iry _lllll ++tl[)l)Or_|ll_ Fc+ _lt) +|[t+[ll)t't + +Jlltl +++_CVU ,.'hu _(_t'kt_r_+
Llvl,l_ tleJ_lr by,

:_ 4./_.3 A I_U'*'l(++w _)f t'h_++ ('.+<l_rfell('t_J with rhu m_ll_y t:yl)_J t)_ rucruarl<)El_[ f+letlll_lu+J

I_ltll_'llPeP+ _h_t_I _t-_,zln _L itL+_lll_ljIr)lll;" r)_ rl_llq_++ _ltl_l IIitbLl(" h_l_+_r_l_ play_t'lJtltld_l _lllrJ ;l_tlL_t'[_
fl_ld_ ++lr_Jc'()ll,+f_lt_l-t_+J lll;l_'_|tl_Lo I,'_llr'_{t'<)Ltlld_ +lllll r+_eu _l+ll_'k_r (lut+do¢.+t" t-h_u_t'_Jp _llld

+lDi)t'o_lt'h +lt't_l+J t'o _l _)_l_y +ll_+p:)L'L" , _ll<)Ll_.d De _l_ luaPJl" "_ I(111Ft+(_r_ t+he _lt'l)tJt%- h<llltt_+_t'y.

|ll_'Lude +lt+(!tlury I+_llt_{_Jel_ _,o_f +lt'lvllt_ t'lll_UJ+_ _o-_lt_L + t-t'_lt_k.'Jj dt+_ _[+_ek_ PJk£1_'lll_ t+rl_kJJ_

+1+t+l hc>+L I r1+; ;it lt+ys.

4.+_ - _qmlrfl>aL tJt'lltt'Je+

/_oSot 'PIIL__lL'lt_,_. I_f m_l+ll('ll'+r:l _tt+l[[t'ltJe+ at" +ltl ,'llt'i_orr l++ itt)t c)llLj,. _'t_,np+lt'lhl_ hu_-

|,'])_lt+_l. '['h+_ [rl(hl_Jt+t+lal, rt_.'Jlderlrl:_] , _tll+l +'mnfn_rl'i+'i! _r._.'_'h nf t+he :l]cl_r_ ¢c)lnln_l,l|t'y
(+f'_lt'_.+ It)_'t't_lqll_){ d_trlnlldPJ L+_)t+ _'<_l-_.+t'. !_uw;L_e ,_lPJl)+)_| D _lll_t i>(l_.er u_+l[lt-J_ _llC| r]lu

_+oll<+l+++lrl'_lL+loll <_[ L+lll-_P+t_+AtLI)lr'lp_ll I't_<lll[t+<Jm_rll++J J!t rh(+ ;tlt+l_rt " _lt't_+l hll_ [)t'<)x'_.d _,J bu

_P(_llr)mh+al _1_ _ael+l +1.'-1wi++,++. II<_ever_ white a]| mtllll_ll_:ll utility t£_t+_ are e_mpat_lh_ Ill
t+h_ _llP_+++ their rher_ I._ lit) <)¢)l._u pt++Jh_L_t_+I+_h+('_t'l(_Ill p[allr'J +]ll¢l D(_,.+'ol+ _.Jllt_,_ ;ire

_l_ll+Jlll_'_+l +1 h_llt't| I_y ,n+llly aJt'll,_t'l J+hl¢lllul'_o _l'_l:Jh dtlttll)!_ _lllt] I_lcl+lt+t'al_oc+9 i:l_ly _t-4_t't_ _1

_ln<lko i_t+rJ_[+_+ Al_) _'ll_et + _JCOl+_l_<_:n_)' _li'_t'_l(.t" hlt+deJ.

+
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4.6 - Comm_rcl,1] ,_

4.6,1 CnmcnereiaL activity [_t similar _o ru_hlml_fa| activity ;_1 [:hat pm}pl_ [lr_
going Into _lllll nut of buildings and the nrun; huwevur, the b_llk _( cr]m_r,_la] ollerat|on_

is {'acrlod 0n during d_yLJgllr h[}u_'s, and f_ _l,_t affected by the [_rcJl_lenl of ,loire dLJrirlb'
th_ iI_ght or 81P.e.pl:lg }loLxr_ _s re:_|,Jurlt'l_l ;ir_ii_ _H',:o lit itll_l|liOl}, per_l)rl_ [lllF_llJ,lg [he

rlorlnal, h_lrless act:lv[tl(:s fo.nd ill eOln111_r_a] .'tr_;_ ,irl! =toĻ _L_t,trn]]y 'hi d[_lL_rllctd by
al_'craf_ rto[sl_ _ ;ire ileo[l[e _11 r_durlflal ;_r_l_.

4.6.2 Co.reeL's|at a_t_v|{_|e:_ P._ah|_hed _11 or ,_r_L;rt_J rh_ air]_,Jfl_ r_porredly r_ge j

_rol_ _ho_pi._g I!erlt_'e6 I;o p.._r cemo.tur|e_
!

4°6°3 A_tho_gh _c'l_ _ra_I_l_ r_l I_e _|t_ _ _lr_ _l_J_{_ _o h_gh_r _1o_ i
le_e_ thai1 r_|d_lll:_a_ _e_l_oil_l_t_ _ l;_le_" i_rler_ll_ _'_tnll(lt b_ ('_r_|_d o!_ |_ th_ :_l_e

_Jree,_ ._ il_u_['ia I o_l_rut_{}ll:_ wh_¢_ _|_'_ _rf_rl_(_d ilri_i_r|_y |riptide _ll_l_ h_lve _ h_|_r i

4_7°1 The 1.or_o_l of |_ld_rr_al _lt_ _ t_l_ a_r_r_ h_ l_e_l_..r_il_ _._'l_ _ll_ _o i

'_.ot_ il_l_erl_a I, a_l_l (_Xl:_r_lal_ _l_l_|/][-_l_ wlf_ _l_hl_r_i _('L'_||_ TIII_ J:_ci'i_r_ i_lml]ill_d i

with tl_ _er _r_wi_l_ _.d _or _lll_Lb_['_ [_lld _r_l_d _ri_ur_'_ _ I1_1_ _!_llll_['I_lLIt_ t_l _1_

o_fer_ ._rllI r_i_ nlajor commercial _l_t_rllr_l _ _l_o_ are I._l!_t_l_ _ll• _['1_1_'_,]° _

_7° ') im_ort.allI: _lle_l_ _n h_ _ll_d [!¢_1_ ell_r_l_l_ _i_Lr|_l _vel._l_[le_l{" i_
_l:_llorl: ar_l_A_ FiL'H{'_ the I_oL'_]. _Hd_l_'_ _1_|_ i'(_lll_ tel in_ll_e. _lhahl_i_t_ ln_r_

_._l_a].iy becodl_ ,_U_OL'I_r_ _f the _lirIlor_ /lll¢_ iIIt_,.rl.._{_d _ll _l_rilort UII_Ca_OH_° 111

_ln_ _h_ _l_ve_o_ed 1._1_ or b), d_v_op|n_ _h_ ]_1_ n_d _lb_i_t_ _ _¢_ls_l_ _r

neIllng it to i_duatrlal firms.

4.7.3 It mu_t be noted_ however, that pro_pecr|ve sires for fndustriat developme_lt

must still sa_sfy _he follow_ng ba_Ic requirements:

a) desirable geographical lo_ariol_, co.sldering Ihe co,nm.nlty In qtlu_tiorl;

b) avallabIilty of Laild of sufficient sJz_ to ac, c_mln_dare the p].Imlud

industrial dove lopIne._ ;

I t'rH_}st_or_aC|or% If ii(zcessdry;

d) pre_enr and/or furur__.availability of m!_:d_d u111ilh_;

O) acc_ t_ i1edrby resldl_[Jt]al area_ I'_lr I'h_. I_lihl_,trf_l] _tn_|_2y_t_s, with

f) nu,_patibli_y of proposed tndw_rrf,_[ develop_m._t ,_lrh ,)t'h_r _r_a lm_d
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r_'_ 4.7.4 R_slde_tlal aiLd Itls_lr.tEoIl,_l, re_rent_otl_L, mu.lcipal utilities, hlgi_ways

_Iii(|r_I_w_ys _Irldcoml,(_rc[a[ l_ItldtJse_ _tlppor_ tile ,_hove reilul_m_ll_. It _;hould b_

:1ot_L[_ too t th;it tho.'leIILrlll_;_riesthat emi_ oE_ent;Ive llo|5_s, odour_, alld smokep or thilt

cr_at(_ ei_!ct_oiI|_ J[Iterfece{lee wLth _llrport ope_'atlotiR, m_l_;t be glvell sjleci_11

cor|._ide_'atioll befo_u riley ar_ aired ar _be airport.

4.7.5 rr_ eo11_truc_hlg l_|dustriaL _leveLoi_me_ts , eotlsideratlo_; _lo_d be glven to

red_ci_ig altcta_t E_olse through the u_e of _o_md aIld air co.dltioul:ig.

4.8 - Reslden_|al at_d l_stit_[o1|aL

4.8.1 Reside.tlal, In _hls case, |rlcludes _l_igle-famLl_' dweILlnga, multl-famlly

dwelll.gs, a[id eacates. [na_Itutiona[ re_ers to commutllty facJLltlea such as schools,

hospitals a[id churches.

4.8.2 So_l[_d_otldl_iontt_g a{_d alr eo[_d|tlonlt|g cai_ do a great deal towards making

n_l types o_ dwelliltgs acceptable duri:Ig hour_ whell the _ntec|oc of the hulld|ng la in

use; this ts partlculacly |mport_nt duti.g the nlgh_-ttme hours, lle[_ce, _he amount of

5ourld r(:duct|oi1 m_l_t be ba[a[]ced _ga|r1_;_ the e_ter1_ll _;ound level to a_'h|eve all

acceptable t_o_se level _or the occ.pa.ts o_ the dweL_itlg. ITlstallatloi| o_ ao.rld

cot_dftlo_llt_; c_ be relatively simple if incorporated i_|ally In flew construction but

more complex IE It|cooperated as _ modiE|eatlo[1 of old conatrucrion.

4.8.3 Ill aii|gle-fami_y dweLllngs |_ temperate alld warm cl_mates families |lye

outslde duri[_g many o_ the daylight I_o_ir_, especlally In the summer monthe. This _s

also trtle o_ estate_ and, _o a lesser extenl:, of multl-family dwell|ngs, particularly

_'_ where _ _or_mutltty _wlmm|_Ig pool exists. It is _h_s outdbor activlty tha_ create_; _lle

<"_ real. noLse compac_billty problem for residential property I11 the viclnl_y of the

airport.

4.8.4 lnstitu_lo:lal dweLLIEigs may require a greater degree of sound condltielli_lg
thatt resldentla[ structures because a lower som_d level Is _ecessary for |.ter_tal use.

The requirements of patients ii_ hoepltals al_d of the speech level £n schools a.d

churches demand special evaluatton in the vicl:_lty of the airport.

i
L j



CHAPTER 5 - LAND-USE PLANNING

5.] - _etl,2r,_l

5.1.1 The problem of noise {_i rhe vlci_lity of airports ,'allhe solv,_d o;_ly by

pursuing all possible mentts for its allovlarlou, altd tile hetlef{ts which eat, he derlvud

from proper laird-use planning eau eontrlhur_ materlatly to the solution. Alrho,tgh In

malty {na[,anees [,lie b_nofi_s to bo derived from {nod-use piat}niag tnay tmeessa[,i ly h_2 lorlg
ratlge, arty _olufIon to the i)rohlem Is aLso likely to }1_ lotl._ I rattge. Efgorts to t.orree_

situattiotts datrlmett_nl to proper laird ,{so afouttd airports shou{d t,ot be {gtloted Imcauf:e

of the time required tel, such measures to he effective° This Is parZle,llarty
appropriate to applleatioas og }_tid-usc phaltltin),_ to extsthtg airportu whert2 if is

recognized that the ability to mnkc lmmo_Jare l,nprovements Is llmi_.2,{. Or} tile ,)tiler

hand, [,hero arre subst_lttial benogits _o be ga{zlo,l from tile c¢)rre,:_ appllcatlot, of lalld-
use plantll¢lg [,echnlquos to [,lie developlnettt of ttuw alCllUrfs. Thu vahte to be durlved

from propel, land-use plantling sho.ld tlo_ be overstated bu_. o}1 the o_tlo[, Ill{lid, it iS
believed more at[,en[,lolt tdlo_ld he paid to this useful tool.

5.2- Assesslt, h' [4oi*{e[*Jr lm.d-u_e IqazlIHtLg

S.2ol The In_ruslveness o_ alrcraft ttolse Itttn a{rj)ort e,_,_muzdtles fs d_pettdeu_

upon many facto[,s I_ch{dlng [,he fo[lowlng: _{outld pressure lev*_I; broadhattd _'oquerley

dls[,rlbu_on; spee_a{_ Irrogularltlos; noise duration; f_i{.ht path _t*eluditzg [,ake-off and

lattdlog pro_{les; number oE operatlotls; Olmra[,ing procedu[,_{ (such a_ erl_i_ne power ._'",

sottl.ga); mix o_ alrera_{ cunway utltlzation; atttlrJm_ of day attd year itlcltld|t_g "-

meteo[,o_.oglea{ conditions. All of these factors con[,rlbure [,o the total aircraft noise

exposure of the communities{.

5.2.2 The r_sponse oE [he eommunlties to alrcrafr itolse e_po_ure I_ depotLden_ upotl

such fac_or_{ a_{: land tree{ buildi[,g ,_se; type of building c,)ns_ruc_{on; dlstaltce f[,o,n

a_rpocc_; ambient .o_e _n _bo ab._enee of aircraft; diffraction, refractlon, and

i reflection of soultd duo to buildings attd topographical atld meteorological cotldltlons;

_nd _ae[,ocs of soclologleal tlature. All o_ rho_e facror,_ c.n_rlhure to the sonslti._{ty

of the eommu.{_|efl [,o _he af_'port ettvirottrnen[,.

5.2.3 Hethods of forocas_Ittg aircraft zlo_se o×posure attd l_rC_d{ctlt_gco_nrnuul_y

_'espon_{e have been developed:

a) for de_arm|zHn{_' [,he celarlv_ merits of dlfferc.._ţ ai_eraf_ Ol_era_{tJlg

p¢'oeedu_¢!s, aild ruglway ori_izi1[,ioll {n rt_duo{_ a{rcr_af_ IloJse _[ii)sure;
and

b) to s_z've airl_O_'t a{td eommt_tl{ty {)latlrt,_rsas ;_{_u{i{e Itl plat*l*irt_ laird l_s*_.

and hu{_dln_l eoi=st_'uction itl the v{eizdry r_f airp,_rt_¢.

Des_rlp[,_ons o_ [,h_se m_thods Is g_von _tl C|rott}a_" [[h, HoJse Asses_nlottt _or Lazld-llSe

Plamzin_.

2-16
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5.2.4 _/oLse e×l_nnur_ foreranc_ _re ne_os_;lry _o develop pro_r_mme_ _o lLmLt thn

_otal Q×ponure to aLr_raf_ noise experLeneed b:/ eommunLtLes and to make _Lrl_ort
opera_Lon_ _nd _he _ommLinL_y l_fe mtltLlal._y _om_n_Lhl_° Theso pro_'_mmes mLl_

_o-ordLn_te wlr_oLJn mo,_ures _ueh a_ _ho monLtorlng oE nol_e _auned by a_'_*aE_

_novement_ and _h_ plannln_ _nd _on_*ol of land _ls_, _f_e_t_w programmes e_n be

e_nblLshed only L_ _he h_¢ prLneLple L,s app_L_d_ namely thnt alreraEt no_,_ _round _n

_l_rpor_ should I_e des_r_hed_ moasured and_ LE necessary I monL_ored hy me_hods _ll_ mako

duo ¢_llow_n_e _or _he eff_c_ such noise h_s upon poop_e°

5,3 - Noise Z_ne_ and Associated MaxL_um NoLse _[ndlee_

_o3°1 A r_v_cw of ¢'urren_ pr_eo8 used by S_at_._ ehow_ _hat _here are _wo bas£e

_ppro_hes _o _)le o_bl_shme_t o_ no,so _ones ,_oLlnd al_'i)or_o The l=Lrst o_ t)le_O
_ozl_de_ tha_ (_nly _ bro_d approa_h_ as _yp£_lod by t_o o_" three zones_ _s requ[_'ed°

This 1_ basod _n p_rl: on _hc ,_eu_'ary o_ _h_ noise exposure r_o,_suc_n_ and foreeas_Lng

teehn_quos usods which are thought by _ome n_ to posse_s _n accuracy grea_.r _h_ 5 dB,

A_sol l_ Ls _eL_ t)la_ _he use of only a Eew zones permLts gr_e_ _lex_bLILty Ln

al_pll_on° On t)lo o_l_er h_nd_ S_atos whLell f_voured f_ve d_st_ne_ noLse zonoe

_onsLde_-ed _ha_ _he ELll_ _rad_Lon petroL,s the b_st u_Ll_za_]on o_ land area _ro_nd _he
aLrpor_ _nd whon applyLn_ the zone_ to _x_st£n_ airports enabled plan_re _o specify

the mo_ e_E_t_ve re.medL,_ _re_tmen_s° This applco_eh Is particularly e.Efee_Lve _or

shore-term pl_nnin_ and In pla_nl_l_ Lndus_r_al _reas° Although _he b_L_ _eeura_y of

the no[_ exposure I.ndLces _ perhaps _oarse_ planTlln_ authot'ltLes Elnd a need for such

a _n_ dlst_n_Lon between zon_so The_*e _B unanimous _groemenE th_ th_ structure o_

noLse zonas mun_ be lnheren_?_y related to Che particular el_v_ronment In _hLe|_ they are

applLedo

_ 5o3°2 A_ _ mLnLmum_ three zort_ shoLlld he e_bllshed for _he purpose of lancl-use

planning w_th regard to _Lr_ra_t no_e Ln the v_L_lty oE airports° These mLgh_ b_oadly
be described _8_

Zone A: wher_ d_velopments _nd land uses n_ed no_ be r_n_rLe_ed by noise _xposure
_on._Lder_t lon_ °

Zono B: _h_e mode_',qte nols_. _xpo_u_e lev_s may b_ encountered _nd _h_re may b_ _ome

no_d _o resE_£_ l_d uso_ and developmen_o

l_d _ may n_ed _o ho res_rL_ted, and _o_ dewl_pmen_ _o_ l_elClnL_ed,

S°3°3 The w]._es of _ho nol_e e_ponu_e LnclLees _rrespondLn_ to _ho hOLlO zones

_doptefl _or l_nd-use p_n_Ln_ sllol_ld _orm _ logical p_o_res_Lono Nevorthole_s, Lt Ls

fe_blo a_ pres_n_ to malce n _mpar_son between _he v,_Lue_ oE r.he ¢iLfE_n_ m_|mds

u_ed by _t_to._ 1. In _t_ t|le m_terlal suhmL_ed by _he UnL_ed S_es (N_b' me_hod)_ the

UnL_ed K_n_dom and Swlt_.erland (NNI ine_hod), Franre (#_me_hod), ,qnd Federal Republic o_

Ce_'m_ny (Q metllod) Lnd_a_es ch.q_ the _orrela_on between the ICAO un_ _nd _he unLts
IJs_d by ,q_nte._ Is:

_) _rLe_ly l_m_d _o _he l_rt_eul_r _L_Lon - _or e_m_e I _he standard

re_erone_ _ll_Lan; nn_t

b) _nly an _pl_ro×Lm_ltLon _md _E_eeted by _ho aeellr_ey oE C)_e me_hod use_ _o
¢'orlv_'_ t_r_ un[_ o_ p_rc'elv_d no_ 1¢_/_1 _¢_ _notl_er - _o1¢ _x_mple I _)l_

dfi(A) _n_l _he PNdB whon considering _he t_I _eChod;

_1 | F_r n den_rLp_on o_ _he_ me_hods .qee C_reular 116.
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¢) Impossible re establish wben the measured physical properties of sound _

are hasl(,ally different (as Ln tbe case of the eoalp_rlson between iCAO

and NN1 methods). Consequently Table 5-1, which Is based on the

_tandard reference situation, allows only for a rougb comparison to be
made and cannot be tired as a ('o_verslon tahoe,

[CAO

WECPNL (2) 14ECPNL (3) NI'F (day) O

72 24

72 25

75

77 29

77 77, 86 30 84 62

80 82 34

82 82,86 35 89 b7

85

87 39

87 40

89 96

90 90, 86 75

Notes

I. Boxed values relate to noise zone contours adopted or intended to be

used for land-use planning purposes. ,_

2, The relationship between WECPNL (2) and WECPNL (3) values, as shown In

the table, results from a mathematical study submitted by the United

States and Is valid only for the hypothetlral situation under

discussion.

Table 5-I. Approximate relationship between noise Indices

(as related to the s_andard reference situation)

5.4 - Land Uses Within Nolse Zones

Summary of the Speelal Meeting o. Aircraft Noise In the Vicinity of Aerodromes

5.4.1 The types of development to be permitted in tbe three suggested zo.es is

typified by Table 5-2. Thls table may be used as a guide Eo States rontemplatlnl; oc

operatlng land-use plannlng schemes, although it is elnphasized that the examples of

different development and land uses given In the table as []iustratio.s should he take.

only as a broad Indication of the relative sensitivity to aircraft noise exposure of tile

activities mentioned. Other planning eonsideratlons, s.rh as tile need to provide

rommunl_y services (e.g. schools or hospitals) lacking In rommunitles already

established in nolse-exposed areas, may require developments to be allowed wlth adequate

Sotlndptooflng, etc., to maintain the v/ablllty of the comnl_Inlty. Wherever posslblep

however, and In particular wben planning for the provision of new airports, the

pla('ement of the airport should be eonsldered as a part of the total planning

envlrosmentp SO that long-term community needs and the consequences of the airportts

operation I. noise exposure te_ms are not In collflIct.
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ZONE

A I| C
Unrestricted Some restrictions Host land uses

E×amples of enmpatlble land land uses anti on land ,ruesand and developments
uses oF developments developments developments not permltCed

Agrleultural
- Crop farming

Industrlal

- Haehlne shop

Commerelal
- Warehouse and shlpplng
- Offlee and hanklng

Residential
- low denslty housing

Public Facillties
- Schools

Notes

I. The length of the bar Indicates where the uses might be permitted without

restrletloll In relation to aircraft nolso exposure only and exeludlng other planningco[islderatlonso With respect to rertaltl uses, e,g° houslng I rommerrlal, a
development might be allowed In a zone of a higher restrlrtlon whe11 other planning
eonslderations lndleate a need, and where sultahle bulldlng te_llnlques, sound
Insulation, ere+, can red,lee the aircraft noise exposilre co a. acceptable level.

2. 111the spee[al cas_s of aP_lvltles depelldent on speech eommunleatlonj e,g. schools,
or requlrlng more stringent standards, e.g. certain hospltal actlvltles, addlttonal
ten,rio,LOllS may he required to take apes,let of absolute noise levels as well as
total nolse expomlr_ unless adequate noise reduction can be ensured in tile huilding
runstructlon.

3, Tilezones will requlre Co be deflned against a noise exposure scale and Ln their
npplleatlon will need to take aeon.i+, of local and natlonal needs.

Table 5-2. Some typical examples of oompatlble land uses around alrports

5.4.2 Tilefoilowlng is a eoildensatlon of eompat/ble land-use tables belng
oonsldered or tlsed by flee Stat_s. The land risesare ranked in categories according to
their eomp+itlhtlity with level of exposure to aircraft noise. This summary is Intended
as Information regardlng the varlous appruaehes to compatible land use and Co
demoflstr+itedlffereilres that l_ayoccur becallSe of varlatlons In bulldlng cons,turtles
teehn[ques, ellmatle eonditlons and community attLtlJde to alreraft noise In various
_tates+
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First _ate

Cat_gory 1: Slny, le f_mLly rt_ld_r_r,_ 2-_ f_lrnLly rl!_derl_-o_ inf_llL]o hr*m_

C_C_go_y 2_ _ltLltl-f_m[ly r_;lll]_nr_ grl_up r_|l]ol_col h_c_]_l _r_ln_!nt

_mmtlll_fon_ m_r_h_tl_lL_inl_ r_l_ _ood a_d drink r_ _[n_n_ |n_tlra_l_ _1

Ca_gol'y _: Food m_lml_lo_ur_ I in_r_handlsln_, whole,_,_l_j _luco r_l_

golf _ourso_ w_r _r_acl_n_ camplilg_ _grLrLll_llr_ (llv_o_k)o

Ca_ry 5,* _l_n_lf_cLiro o_ t_x_Llo_ 1Ll_b_rl p_p_r_ iir_n_ln_ rh_lrai_

r_bber_ pl,_L_'_ s_on_ ¢-lay_ gl_s, primary me_al_, refLnlnp, pe_rol_llm, f_hrl¢'atLng

(na_ 1LwsCo_'k)l _or(i_try, _l._he_'yb inlnln_ undev(_lop_d land, wu_er area._.

Cnc_o_y 1,* Cllur_ll_ _hoots_ ho_pL_al6_ _,omralnlty _-en_r_sj ln_llvidLl_l
_wclllng_ _own hou_ D _aI_pln_ ouCdoor _ho_¢'_o

C_G_y 2_ Audl_orhlm_l h_nks I ho_l_ motol_l o_f|_os_ _ur_c_ _.

s_adlums_ _p_r_m_n_s o

C_agory 3; _ak_t'y_ _hopplng plaza, n_i_o lot reCnl_ I r_ob[l_ h_m_ lo_
r_t_L1 t s_oro8 r_taL_ l_bo_orlos_ a_hle_l_- _lold_ ra_-e_rm'k_ (hor_e)o

Ca_)_y 4: Bus and _rrllna _(_rmln_l_ s fa¢'_t)r£o_ m.m'hlne shop_

l/ve_o_k p_tll_e_ on_l_s_d _Qult_y f_r_s I _l_¢_f_ _l_j s_hool_ I r_p_f_b ¢_m_e_yt

ml_omobll_ _vL_'_ _t_lons_ garbage disposal1 p_trkln_ lo_ _r_Ln urld _ru_'k _rln_nai_
_re_louso8 I _o_ ys_ds_ rail yards_ _em_n_ pl_n_sl qtl_rrlo_ _efInorL_ hLmb_r yard1

B_w mLllj 8hip _ds_ powe_ lln_ gol_ _o_.q_ m_n_fl_ bo_h_ _nd _wlml_|ng poo]_ I

r_r_k_ (atl_os)_ highway and ra[Lw_y_ ele¢'trl_' _n_r_Llny, plan_ g_t_ and oi1

5o4o z_ A further _wo S_ r_ate land u_ _o four _'a_rLo_ a_ follo_._:

Third ,SCn_o

Ca_gory 1: _volopt_len_ not ra_l_[('_od on _r_'r_l_ rlo[_l_ _roLind_o

lnEil Lln_ houses°
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l_'_ Category 3: Offices. hotels wltl, some sound Insulation, lnfI111ng houses
wlth Iumi]_tlon,

C._Cegllry _I FaetorleH I w_rebOllRe_, etc. I lnsu]ated where IleeesA_lry, }lOtel_

wltb romplete Inmllathln,

Fourth St al:o

Category l: Developments not restricted on aircraft noise grouuds.

Category 2: Denslty limitations to be applied to population; soundproofing

of buildings recommended; public bu/ldInh'a (I.e. schools, hospitals, etc.) to be

soundproofed; new reshlentlal deve]opments co he avoided°

Category 3: Density limitations to he appl/ed to population; residential

buildings to be soundproofed; development of existing communltie_ to be restricted to
areas located within the smallest possible perimeters; erection or public hul]dings

(l°e. s('hools, hospitals, etc.) and multi-family residential bu/ldlngs to be avoided.

Should mu.b hulldlngu he essential, smmdproofln_ should be studied with particular
_ctentlon.

Category 4: All buIldJugs pr(dltbited except those which are assoclated with
the art/vEry of tile alrport and are provided with soundproofing provisions wlilrb make

Ilvlng eouditIons at least equal to wlmt they would be if C]le buildings were ererted In

Category 2.

5.4.5 Tbe fLfCh State relates land u_es to three e_ltegorles as follows:

Category I: Low-density uses - hospitals, schools, etc.

Category 2: Dwelllags wttb sound Insulation.

Category 3: Airport hutldlngs - industrial°

l)etalled Guidance Suhmltted by States

5.4.6 A method for relating land ._es to three racegories lu eonnexlOll wlth the
use of the NEF method I Is given In Table 5-3.

5.4.7 The following guldanee materlal Is re]ated to the use of the SNI method Z.

5,4.7.1 Three nolse zones for houshlg may be dLstlngulahed:

Zone A: This Is a zone where nulsance due to the nolse of aircraft is

sll_bt. From tile soclo-psyehologleal v[ewpolr, t, this type of nulsanee is notj or Is

bare]y perceptible, since 85-90 per rent of tile persons questioned do not feel disturbed

hy tile aircraft noise. Tbis zone requites no special measures.

Zon_ g: In thIs areap tile uolse of aIreraft Is of medlum Intenslty. Fro_

the soelo-psychologlcal point of view, nuisance is clearly proved, because tbe
proportion of persons disturbed by the noise Increases. For tile population as a whole,

dlstnrbance may be ronsldered to he moderate. The quescloi_ of wbetber and wheru _he

limit of tolerance for different ludlvlduals In thIs zone should be set Is a matter of

Judge_nent. Hedltun n.tsmlces should be regarded as undeslrable.

l Submitted by Cite Unlted States OE America.

2 Submitted by Switzerland.
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2-22 Airport Pl;mnhlg ,Hanual

Nolse e_po_ure fnreras_ (NEF) areas

Under Over

Land-use eompatlhLlity 30 30 - 40 40

Resh]ent lal yes (B) no
Commercial you yes (g)
lintel, Mo_el yes (C) no
Offices, Publlc _uildings yes (C) no
Schools, IIospitala, Churcbea (C) no no
Theatres, Auditoriums (A) (C) no no
Outdoor Amphltlleatres, Tbeatres (k) no no
Outdoor R_ere,1tlonal

(Non-Spectator) yes yes yes
Industrial yes yes (C)

Notes. (A) - A detailed nolse nnalysls should be undertaken by quallfLed
personnel for all Indoor or outdoor tousle audltorlums nnd
all outdoor _he_tres.

(B) - Case hlstory experience il_dicates that individuals in
private residences may COlnptnln, perhaps vlgorously.
Concerted group aetlon ks possible. New slngle-dwolllng
construe=Ion should generally bu avoided. For apartment
tons=ruction, Note (C) applies.

(C) - An analysis of building nolse reductiou requirements should
be made_ and tbe necessary noise con=rol features should be _'_
inchlded In the buildlnH deslgn,

Table 5-3. Land-use eompatIblllty cllart for aircraft nolse

Zone C: In thls zone, tileIm[sanre ls considerable. From the
soelo-psychologlcal point of view, tile nuisance shouhl be regarded as excessive, since,
Judgl.g by the main cr[terla used, a d;sc£n_t majority of tilepopulation Is dtsLurhed by
tbe noise of alreraft beyond thls limit.

5.4°7,2 It Is qulte clear from the def/nlt/on of excessive noise and the
above-mentlonQd dlvlslon of nuisance zones, chat tilelLmlt for housIng heyond whiell the
disturbance caused by noise Is excessive [s situated at the point of transition from
gol_e_ to Zone C,

5o4.7,3 Acceptable maxlmum (and not des[rahle vatues) associated with o_her land
uses, which have been found sultable are shown In Table 5-4.

5.4.7.4 In certain cases, _are but extri_ordlnarlly vlolenE rnuses of noise r_sult in
rela=[vely low NNI valnes. It is chus deslrabl_ thsC an absolute .pper noise level
I/Inl= he set e×pressed In _erms of noise l_vel and not as an NNI value, It [_
consldered tllatrm nolse sbould exceed _he level of 130 PNdB In imrmal operation
(=I17 dB(A)).

kJ
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/_s 5.4.B Table 5-5 laaterial I allows _lle use of three zones associated with specified
rauges of noise exposure axpressed in terms of Fbe NNI method,

5.4.9 The following material 2 is related to the u_e uE the u_rtndex,

Type of construczlon

Low noisu Traditional Reinforced for

Use protection (2) construction (3) noise protection (4)

NNi NNI NNI

Mosplt als 30 35 " 45

. Schools 35 40 45 or 50

ilouslng 45 50 55

Commercial buildings 45 50 55

Industry and handicrafts 50 55 60

" Wareho_se_ anti cemporacily
occupied buildings' 60 60 60

Agricultural aridmilitary 60 & over

Notes

P _'_ I. Values ate Eor 0600-2200 hours, i,e. day-time values. Night-time values are 15-20
_ units less.

i 2, Low noise protection: light condition not complying with _rsditionaL construction
methods,

3. Traditional construction methods: outside walls 350 kg/m2; heavy cottcrete covering
• 14-16 cm; normal double-pan_d windows wl_h a soundproofing potential of 25 dB when

I closed,

4. Reinforced construction for protection against noise: outside walls 5DO kg/m2;
: roofing wl_h heavy concrete slabs 30 cm; special windows wlth double pa_les

(ceductin/t of iIolse through closed window 35 dg).

Table 5-4. Maximum NNI value related to land use (l)

5.4.9.1 The definition of land u_illzation in the neigilbourhood of airports is based
on the determination of 3 noise areas, namely A, B and C. These areas are delineated by
Isopsnphic curves, which are based on rlleI'NdB, wltb the following indices:

JCl= 9b 3_2 - 89 ,At3 = 84

Tile values of,ffl,_,2 and_ were determined in agreement with the Public
IIealt h Aurhorl ty.

1. Submitted by tile United Kingdom,
2. Submitted by France,
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/'_%, 5.4.9.2 Lmld n_o in nolse areas

Ilonn In_

In noise areas A and B, building ft_rhousin B purposes Is _trictly
prohibited.

Only housing neressary for civil and military aeronautlra] arttvJtleu will
be permitted exceptionally, providing It Is soundproofed.

In noise area C, only Isolated Individual houses may he permitted
exreptlonally, provided that:

- the appllrable town planning regulntlons are respected;

- they are situated in a resldentIal environment;

- they are served by existLng public facitlt/es;

- tbey are 8oundproofed.

Public superstructure equipment

In flolse areas Apg and C tile super6trurture equipment notes&any for civil
and mllltary aeronautical activity and tile puhlir superstructure equipment essential to
the existing populations wIlI he permitted, provided that:

I_ - they cannot he situated elsewbere;

- they are soundproofed.

Other bill ld ln_s

: Otber hul.ldings, particularly for industrial, commercial or office usep may
be permitted in any noise zones in so far as riley are consistent with rational use of
land and infrastructure sitttated around tile airport and do not lend to the settlement of
a permanent population or tile establishment of puhltr superstructure equipment (schools,
social facilities, etc.). These buildings must he soundproofed.

5.4.9.3 l,and us_ mltslde noise zones

Altllough there are no restrictions added to tile applicable town planning regulations, it
ls nevertheless desirable that n special study be made when there are plans to build
hlghrise hulldlngs so as to determine whether thane buildings shouhl he soundproofed.

5.4.10 The following material is given in eolmexlon wltll the use of tile Q Index I.

5.4.10.1 Tbe hill entitled "l,aw for Protection against Aircraft Noise In tile Vicinity
of Aerodromes", spot|fEes the noise exNoStlre Index VallleS adopted for delineating noise
proteol_lve zones as follows:

a) Tile noise protective zone comprises the area outside the aerodrome where
tile equivalent permanent noise exposure imlex, caused by the alreraft
noise, exceeds 67 dB(A).

1 Submitted by Federal Repuhlte of Germany.
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b) A_eo_d[nl_ to _ho respective tlo[se _r_s _h_ flo[se i_l_tee_[ve zoll_ Is

_hclLv[dud INto _wo pro_e_[ve zonal° P_o_oe_[_le zotle I _'oml_r[su_ th_

arun where _]le equLvole_ i)O_llallen_ Iio_fle e_]}o_u_e IndG_ exo_o(18
75 dB(A) nnd pro_ee_[ve zt_ne II _he remaLnlng ;l_n o_ _he noLs_

p_o_ee_ Lve zone.

5°4.1_°2 The bL_L fttr_her spee[f[e_ _et_rie_Lun.q (m hu[ldhl;_ _s Eollo_s:

_) 11osp[_ls, o_d peoplo'_ holne_, reet'en_ton hom_s_ sehool_ and _Lm_lar

f_e[1LtLe8 wL_h equa_ pro_ee_ve r_quLremen_ 8hall nn_ h_- eren_ed
wLth_n _ho i_olso pro_eo_lve zone_° _OeD_lons m_ly _ _u_hucLzod hy _he

competent s_a_e att_llorl_y _f _hL_ Is urgently r_*quLred Eor _he provL_lon

of publLe f_eL_les _Q _he popul_Lon or for o_hec reasons1 of public

b) liou_ng foe[_[_e_ ._ha_l no_ he er_a_d wL_hln pro_er_Lve zone I°

5°4°10.3 Bu[Idlngs t_ exoep_Lons [n the noise i)ro_ee_Lve zom_ il_ld (|_e_ll_g_ Ln

p_o_eP_lve zone I_ mu_ mee_ ofl_t_l.Ln _ound pro_eo_[ve _eqtl[rel_en_° The feder_ll

governmen_ i_ m_horized _o _bl_Bh - by w_ly o_ le_;al pre_rrlp_Lon, and Bubjee_ _o

de_'elopmen_ _n _he _[e_d of _ound pro_ee_Lon _oehnLque8 Ln bltlld[n_ eon_rue_[c_n -

_ound pco_ee_ve roquiremen_s wh_oh rnus_ he _l_l_fLed by _he btllldlng_ w[_h cellard _o
_he projection of _heir re_Lden_ against _a[rera_ noLse.



CHAPTER 6 - LAND USE ADMINISTRATION

6.1 - {;ell_rn)

6,1,1 The _eehn|ea] farLor_ whil,h fllrln t:he Ila_ls of all in_!l:llf_d_ for L;he. [!v_.]Llnt:lc_ll

of tL}ta] ,'¢lrPr_lfL rloI_ e×l_o_Lii-u ;ir_! ilot: I.h¢, ollly _111_ t:ll be [:ak{]l_ ]i_tl) _ppililnt; foF tll_

f,'ict:ors _lre _[ivo|'_ll wh_ll [t_t;_rnlln_ N conl]l_lhle l,'llli[ Ll_, ']'h.'_ _LiIt_tlll'lcl{]_ ]oP_l| oF

e_nt:T'a], ]l_V_ an ._r_pl_F_rlt part to _]zly in i_rl_llr_ll_ I:11_1_a_rcrn['t: il_l_e _x_l_lr_ J_4

vl<'_ll|ty of airport:s alld t:11nt: the i_larl_ flrn_n Lip _re ennlp[ h_l] wl_ll,

6olo2 Ther_ ;_ro tTl_ll_y L:ucll[licl_l¢_ f_lr rul_lllat.[l_g d_v,_]l)l_nl_flL qlr br_ilg[lll_ ;IhoLl_

eol_v_rslon _r illt_dl f|cat:ion _f i!×l_|ng lnlld qlse_ to _rh]_]ve g_'enLer i,_inl_at:ll_! ] lty

I)ll[Idinl_ ,'_11_Iholl_|n_ eo_les; or:tier _l_,t.hc)d_ |nf]Lll!llco d__veloplnc, l_t L]lrl_l_l_h ;l_'_lLIl,'llt[orl IIF

¢:]1_ t.'1_._111_ power° I_>_p_]r[_cl! h_:_ _,ho_ll I.ilzlt _t_{]ln[_t_] _o i.ol_T'o| ]ailcl i1_1_ thFoLIi1h

t;]l_ _ni_[t'(_ _Jrl'r_ft no[_ pFob](_nl, A inl3re tlFz]c_ral zIpl)roal, h [_ LILFl_llgh ilroI_r ]al_t-LIS_

plallnlng amt zon[n_o Zoning, however, Is l[m|_d In lt:_] _hllii:y t_ _ffeer ellal_ge_

aro_lnrl e×l_tln_ a|ri_or_:s located In developed ar_a_. _tetter p_ssl)_[liL_e_ I'_r effectLv_

Ponf-roi of |and ii_ I:llr_]Lt_]_ zl_n.{Ill_ _x[_]_ _n |_._ _lpl_|lc_lt:[nll f-o slew _l|rl)ort}t _111_ ex]_t[n_

alFl_llrtS 10[';ttl!_ ]fl _1_ yet: Illld_v_]ol_lt _r_IlSo

._ _o1,3 De_'|sl_il_ re_l:_rdZn _ |and deve]o]li_l_llt: ]n_,n]_ln_ lan_l-tl_e con,:rl_|_ _Jre
_,_, ehnraPter[_d by the fae_ f:ha_ tllL,.y elln he mnde _lL the local lev{_l nn_l ar_-• llld]v|_ll,_| In

_[l_T',_ctc_r, |,oe_l _IctLons _r{_ r)f_l!n made _ln L11,_ _a_ of _l_rFow cllllslcl_p-at:_oil_ which i_ay

t:h[_ r_tLIFrl f_]_at t_l_ OWII{_I_ I_r iI_ve]ol_r w_]n_ Co o]lt:a|rl o;i his ]lrl)p_ri_/_ I:h_ lo[','z]

malrlt:a[nlng or _I_pz'ovln_ _he vallle nf t:lle[r homes. _eneral]y_ _lle_]e geel_lolls reflect
_:lle desLre _o _lnL:nln _h_ eol_mL_lllty _n Its pre_e_lt: pllyslral form and t:o _vold radLea]

f'll_ltl,_o_l and r|_4k-t:_ll(Jng Jl_ _+o_t_.r[n,_ i_w k|ll_l_ _f ll_voloi_nL_nto FIIF t:h_ a[FI_OF_:

tot,31 of _tlch 10Pal de_s[olIS c'L)l_ _I_F[ou_|y du_r,_dc_ a _[ILl_d {'oln]_rehen_]v_ p|._l_nhl}]

appron_'h nnd _levelopmen_ I_oll_'y°

6,2 - _on]ng

6o2ol Zon|l_/_ for land use s_rv_s a _wo-fold i_urpose: t:he prot.eet_[on of t:he

antlrlpat:ed fl_ure airport: developmellt: so that_ when a[r)_or_ developments _:alce plaee

i.n_erferene_ _:n the vLc[nL_y _.[]1 he mlnlmalo Tile leg[_lnt[on en_lbl[ng land-use zoning

is Z_ _o_e rase_ prc_v[ded by ,_t:ate or ProvlilelaL )aw arid _n o_her c,_ses it .Ls provided
by N_lt[Ol_a] r_r Fel_r;ll. [a',_o "['hu [lower t:o Iml)lotn_nt _;il_t-tt[4_ zlln.[Fig Lfi _[_]n_L'a]ly _lld_w{_d

_lab_cct_ll _o leve|_ of nol_ hl_hur _haal eonsl_:_er_d ace_ll_ab]e f_lr thai: U_o Ono

"alltll_rl_y" sh_,dd ha_'u o_r-_lL r_pon_lbll[I:y _or dL_velop[n_; laEId-us_ er£ter_n and

.j
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_)*-_,] _IL('}1 _llT _lll{3['(1,l('_l g_:I>' _,W!I'i'_H_! l'h_' ilr_)hI_.'m ,)1" lllnlltJ-)llrl!i,H('tl¢Iit;iI Iill'_z'u'_}_

_B _LCh _,leh OCII_Co I_LCI_[II U;l_'h ¢_,_inl_tlltl_y rheL'a [s u_lu;lLLy _1 cle_|L'_t _oL" _I [ill'{_t![" _Zl_

_ldVOL'_Lv affe_C_({ by :lLrp0rC i)i)or;lcIoi]_l, Th['ou_h _']IU _l)fll[l{_ JIL'ul'_4_ I _I,),l-_()[lfl)rnllil_

lI_ fll_ly b_ C_$_OV(]II; h(_;QVItC_ _lll_ £_(]LIICI_H :1 L(lll_L _(il_ d_rJll_ r whJ_h rh_ iI!{_H ,ic.ij

L;lll(I ilo['m_:LLy I|_vf_ _oin_ L'_L_lt[()ll Co L'll_ ¢13_lL*k_[" d_Yrl_llld [0_ FILl('h _l(!_Lvl_le_ _llld z_)elhlg L'llr

_of_pa_I_L_ tiSe.q_ Stlrh _S C0111FO_l'Cl_ Of Ill(lllGi'_'_'_ ;n_ly l)e c()il_Iih]_d _lrl [inll_ri111_lDL_]

e_pl_oprl0cl(lil [f ClIL_L'e IS rio _St_lbLlHh_cl II(_rJ _()L _ CII_H_ ftlllC_'_l){l_: hOW_V_L_ $_])I_I'IL*IIC_

_L)C O_lch p_r_lC_ilL_lL" S[tll_tI(lll* Th_ Inl)s[" l?O_DIrli){3Illt._llll{ ,IL'@:

1. {*[,_il3[ll_ -- rile c.roario,l ,_f a l)l;l_IIl{1 I),_([y Co _t_l,ly, L)LiI_I _irld _IdvJs*_ ¢);l

"_* _a_emeltC - tile i)_ll'£'h;l!{o ()f ]_LC['[_ll l'[_[lll'r_ C.) l_lild by I'ho _ill'l),)rc *it

o_lleZ" ptlbLl_ au_llorlCy. _...
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'_: 6.'3.2 Arty eoilsldoratiou of [atld-use pfaut|i_tg ._11(I control to redueL' the rural

exposBre to _lireraft 11olfle Ls×pe¢letlp_Jd by commtlllltl_s must t'ak_ lllct_ accoullg;

_) tll._ a_od to ov_cCOl_¢! t|olse [irobl_l,!J tita_ may hav+.• ._rlsell ill egisclllg
: pom,nLllli t lef_ ; and

b) th_ ileed to pr(.'vt_tlt tile develOpmL_llt of colnmttnltJes ill areaa _tlbJec_ to

high noise exposure.

6.3.3 On the one ha:zd, tim possibility of planrllng tim use of lan,t In built-up
arens near existing alrporta differs appreciably frum the possibllttie_ In areas not yet

developed. On tim other band, the planning of a uew airport mu_t neces++arJly h_volve a

dlstiBPtloil bet_ee;l tile pIallllJng for ]ltl_[t-tlp a[Id ultdei'developel] areaH Izl the _'eg_oll ill
which tile airport It+ to be sited. Efforts, t'llerefore, sllould always be directed co

developing Imtb preventfw and remedial prugrammes to re.breve land u_e cmnpatibllity.

6*_ - Publlr Aw;irelless

6.4,1 LoYal goverame:lt aud/ur plaltalrlg autlmrttlus sh(luld make available for
pLibllc per_ls;l[ a pfall .qllo_'illg noIsi- + eo+3to_irs alld lalld-use z_IlilH_ In tile vicinity uf all

_llrllort. [+_r_e lletJc(-* boards located wlthJtl IlOfSe affected _lrea!J J_lld/or at the _Irpo['l

hou_ldaty may _lso be employed to explain tile exte:lt to wtlJch laBd _ the area l_

f_&lbj_teg to air[)l}[C I10_, For example I a_[rpl)_'t Di)iltida_'y IIOtiC_ bo_rds _[ll Olle gl:atL_

menstlre I} in x _] ta arid bear a plall of tile airport alh] V|Cit_lty Oll whlc[I Iltlfstt eotlt:ottrtl
_tld _Olllltg d_.tli IB aro _ho_/t].

I'_ 6,4,2 To en_ure that person_ buying land affected by airpogt nol_e are aware of
tile nol_e problem, title documents far such land may bear a statement: to tile effect" that
the land is fB a nalsy area aztd that tile loca_ goverament authority should he cotzstllted

regardiag noise levELS.

6,5 - Negotiated Aequlsltfon_ Emttmnt Domale, and Redevelopment

6.5.1 If aoafng la not feasible for either legal, [)tactical or political reasons,

then tile nlrport auCllorlty (or some other j_rl_diction mzeb as an area-w_de plaun_ng
agenc_ or airport commission) may have to rely un tile purchase of nolae-a_feeted

propartles to a much greater extent, As In tile case of zoning, aequ_sit|on of land

prior to I_B development _s obviously preferable to postpoalng action until a remedial
8|tuatlon exists. Ho_t airport atltllorlt-ies already have entillt_nt doma_{i po_ter_/ azld the

practice of purcha_lt+g easements Is we_l established.

5,5,2 The us_ of tbo. emigrant d(}main power to acquire developme_tt rlghta over land

witbJll iltllso-expost_d area_ ,'troultd all all'port would be etlormo_l_Cly costly aed Wotlld bE

heyoed tile flH_al resources of practically all airport operators, as well as maul local
gtlver_l,n,._tlt_. If _ IIo_/evl.*r, altporl: atltllorJtie8 or ot'h_r de_|gllated ptlbltt_ agelleles Were

flOe/iCilY.ICily ftlllde_ t t[lt_y <_Otlld II_a._ ell_itlellt' dolIl!l_{1 powe_ to ac_qulfe dEv_lOplltfltlt rlgbct_
over land _it'bin the iiolsB-axpo_ied area_ ilrtJtllld tile tl_rport.. The ptlrcbIIt_o of QLt_etllellt_/_

may often prove co Im a satisfactory Itolse abatemctzt strategy and would be less

expe_mive than nuttl_ht acq_Hsit]on, Where extensive re-use of [and _s requtrad, an

extt!llSlOll O_ t'be Llrb_lll rell_dl prl_ralBl_ autbllrlty alld fllllds _'or this ptlrpo_e wollld b_2
worth exploring. This teelmlque raises many qtmstlot;B, however. Substantial _ddltloaa[

fundlng _o.ld b,: required, and prohlema of relocatlo,l and neigbbourhood disruption would
bl|v_ to []{_ balldl_d if1 tt_rm_ t)_ bel_ef_ta to the whole area°
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_._ - Cor_llelts;Itjol I

6.6o[ l_ [s the practice i:1 some St;It,s _o pay comp_nsatiull tO Owth_rs O_ l_llld
WhIch has becOmE subjected to a curta[rl ]ev_l of a[rpuCt eel,s. M(!tbo¢[s t)f de_er:lljui_g

EligIbIlIty and the amount tlf payment awe varied.

6.6.2 Tb_re are many problems asset[aPed with tbe paymon_ _ c.21np_nsa_lull
partIcularLy in regard to who pays. the basis of payment a,d _llgibiLIty to ceeeive

compellsa_lou. O_her problem questIons ill. hIde:

- ls eompeusation refuuded in the event of reduced airport tlOise (dlle to

quieter aircraft, changing nperatltlg patterus t_r closure of the nitpoct)?

- Shouhl compensation be paid to a Land awner if tile laud was purchased
after adequate steps had beet1 takeu to ptlbllclze th_ tloise probleln? and

-Should ouly the Eirac owner receive compensation?

6.7 - Building Codes aud Souudprooflng

6.7.1 It Is technically possible to build near airports and provide satisfactory

Interlor noise levels. DEtermining factors ill dec[Slag nlt s,ch collstrllctiou are whether

the value of the location equals or exceeds _be insuia_iou costs, or whether other

saltahle buildin G sites in tile General area do llOt EKiSt o[" ilrE exttelffely scarce or
expensive. A_ong tbe types of structure.s whlch may be ft_.asible to locate near airports

are commercial offices and industrial buildings aud hotels. Criteria for permlsslble

interior 11oise Exposure need to be developed slid tranAiate,l into specific performaltce _-
standards for tile amouut of acoustical insulation which will be req,tired In different

noise ZOneS for various categories of bul[dlI1gs, hlccJrporatloll of such staudards lute

buitdl'ag codes, and the knowledge tha_ they will be etlforced, would o6fer importaut
protect/on to _he public and give devELopers a basis Eor esthnatiug tim cost

diEferenttals of building at various distances and directions from airport opera,ions.
As with zonitlg, practical application of souudprooflsg standards in hulldi.g codes would

presuppose the _XiStellCe Of cEiLahLe llOiSe COUtOUrS illldassurance _hat _lle noise will

.at exceed the levels assumed i1_ estabIlsbi.g 8ouudproofiug requirements.

6.7.2 A summary o_ souudproofLn d recommendatlous submitted by France is given at

Table 6-I. This tabulation glues the maxlmum Interual acoustic Levels permitted in that

State for buildings located within the noise exposure zones defined lu _.4.9.1.

6.7.3 Subsequent insula_io, of homes adversely affected by aircraft and other

forms of noise is simply :lot sufflclel_t protection for che averal.e cttlzen. To,) mauy

individuals and famliles can u:tkuowh*giy buy attd taut Ii_ uoise-_xposed areas and only

ia_E_ leattl of tile Expellee tbEy mast uudergi_ to take alt_eilora_lve action. [t [s much

more desirable to colltrol from the OLICS_t JtlSulatioU r_lquiremants fat !J_itllhulldhlgs, if

they mus_ i.deed be eo.structed in such areas. While there will be difficulties iu

gettillg sOtllldins_latlou requiremetlt_ ii_c,Jtporated ill bLllldlng e+)d_s f_r n_w

co.sttuetlon, thEsE are slight compared with tile prubtems of effective suundpr,_aflng for
existing buildings, particularly housiug. Dwelti.gs In these areas are ofte,_ of Light

COllStrU_t[OII which would he very uxpeuslve to s+)uudproof. Researeb aild _OUECoLiEd

prototype soundproofing are not far enough advanced to give a basts ft_r eottfldeut

prediction but evetl if bouses in high nolse areas are Of masonry collstruc'tlon_

insulatlon and air co.dltiotdng may cost retire than the value of the addltloi_aL rents st

sales prices which could be obtained.
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APPENDIX

LAND-USE TABLE*

Bird Hazard ConsJderarlo.s Only

Tb_ [at_duses tabt{lalcd b_low should iIotb_ eousld_rt_d as aI_ ex{lat{st_ve
|Is{iT1_,bu_ m_rely as exa,,[)l_sof how various iat_duses may b_ gr_{dedIiI two areas,

Area A atldB surrouL_dln_ au a{rp0rt. Tbe_e Areas are arrived ar by de_cr_bh_g two
concearrlc circles (radii 3 aud S km r_specr|vely) arouud aE1 alrporc, he_Irred oi_ the
Airpor_ Referettce Point (see Flgure |).

LAND-USE GUIOELINES FOR TIIEAVOIDANCE OF _IED HAZARDS

LAND-USE GUIDELINES

LAND USE Area A Area B

A_rJculture

taudseape nurseries (Note) YES YES
tree farming (Nora) YES YES
stock Earml.ng {Nora) YES YES
dairy farming (Note) YES Y/_S
sodfarming NO YES

t p{gnarl ea NO YI_N

fruit tree farming NB YES

• Nildl:[fe Sancruar_as

bird sanctuar{ as NO NOgame reserves NO NO

i

Recreatlollal

I gotf courses (Nora) YI_N YES
[ parks(Note) YES YES
L
, playgrotlt)ds(Note) YES YES

etiologicfields(Note) YES YES

riding trails (Note) YEN YP:S
Le.t_Is, lawu bowling (Nora) YEN YI,'.S
picnic needcamp gro,l,lds YI:IS YES
ridi,n t, .mcademies NO YES
racetracks NO YES
fair grouuds NO YES
outdoorrbearres NO YES

::,..9
b * Canadian Air Transporca_lon Admlnistratlon, Land Use in the Viclnlgy of Airports.
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LANb-USE GUIbELINES FOR THE AVOIDANCE OF Blgb HAZARbS

LAND-USE GUII}ELINES

LAND USE . ,Area A Area g

Commere In I (Note)

offices YFS YI_S

retailsales YES YES

: hotels and motels YES YES
restaura.ts YEN YES

parking lots YEN YES

indoor theatres YES YES

warehot*ses YES YES

shopping cent res YEN YES
set'vice statiol_s YES YES

cemeteries YES YES

drive-lnrestaurants NO YES

food processlng plant_ NO YES

Nunloipal Utilities (Note)

water treatment YES YES

non-food garbage landfitl YEg YES F'_,

food garbage disposal NO NO

Note.- These are general guidelines for planning ,rod lttlld-use zoning only. The

7: avoidance of bird hazards during airport operattnn_ [s auother subject that ran [nvolve

special controls to keep land free from fond and sbeitur for birds.

i
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AREA B

AIRPORT

_ REFERENCE

", 14 _

AREA A CONSISTS OF ALL LAND INSIDE THE 3 KM CIRCLE

AREA 8 CONSISTS OF ALL LAND LYING QETWEEN THE 3 KM AND THE E KM CIRCLE

!

.!
Figure 1.- Bird hazard areas

- END -



ICAO TECHNICAL PUBLICATIONS

7_le/allowing summary gives the status, and also regardedas not yet havingattaineda sufficient degree
describes in general terms the contents of the various of maturity for adoption as International Standards

.... reril!s of technical publlcatlom lamed by the Inter. and Recommended Practices, as well as material era
..' national Civil Aviation Orgnnization, It does not more permanent character which is considered too

include specialized publications that do slot fall detailed for incorporation in an Annnx, or is suscep.
gpecUTcall), within one of the aeriex, _sch as the tible to frequent amendment, for which tile processes
Aeronautical Chart Catalogue or the Meteorological of the Convention would be too cumbersome.

Tables for International Air Navigation,
RegiormlSupplementaryProcedures(SUPPS)have

lntematioml Standards and Recommended Prec. a status aindlar to that of PANg in that they are
vico_ are adopted by the Council in accordance with approved by the Council, but only for application in
Arile[es 54. 37 and 90 of the Convention on the respectiveregions.They arepreparedin consoli.
International Civil Aviation and are designated,for dated form, sincecertain of the proceduresapply to
convenience,as Annexes to the Cnnvnntion. The overlappingregionsor are common to two or more
uniform application by Contracting States of the regJnns,
specifications contained in the International Stan.
dards is recognized as necessary for Ihe safety or
regularity of international air navigation while the

uniform application of the specifications in the 171efollowlr_publications_zrepreparedbym_rhor.
Recommended Practices is regarded as desirable in it), of the Secretar# General in accordance with the
the interest of safety, regularity or nffic_:ncy of I_nclples andpollcia_ appravedby the Councg
International air navigation, Knowledge_fany differ-
encusbetween file nationalregulationsor practicesof Technical Manualsprovide guidanceand informa-
n State and those established by an International tion in amplification of the'International Standards, .
Standard is essential to the safety or regularity of Recommended Practices and PANS, the Implements.
international air navigation, In the event of non. tion of which theyaredesignedto facilitate.
con_plianco with an International Standard, e State
has, in fact, an obligation, under Article 38 of the Air Ndvigution Plans detail requirements for faciil.
Convention,to notify the Councilof anydifferences, ties andservices forinternationalair nnvigntinnin the
Knowledgeof differencesfrom RecommendedPrec. respectiveICAO Air Navigation Regions, They are
tines may also be important for the mfeW of air preparedon the authority of the Secretary General
navigation and, although the Convention does not on the basis of recommendations of regional air
impose any obIi_atlon with regard thereto, the ' navigationmeetingsand of the Councilaction there-
Council has Invited Contracting States tonotify such on, The plans are amended periodically to reflect
differences in additionto those relating to Internn. changesin requirementsand in the status of imple.
tional Standards. mentatio_ of the recommended facilities and services.

Procedures for AIrNavigation Services (PANS) are ICAO Circulars make available specialized Jnforma.
approved by the Council for world-wide application, tion of interest to Contracting States. This includes
'rney contain, for themost part,operatingprocedures studieson technical subjects.


