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Foreword 

This part of the Airport Services Manual includes 
guidance on the control of obstacles in the vicinity of 
airports. Much of the material included herein is closely 
assr~ciated with the specifications contained in Annex 14 
- Aerodromes. The main purpow of this rnanuai is to 
encourage the uniform application of those specifications 
and to pravide information and guidance to States. The 
significant additions to h e  manual during the current 
revision are: 

a) information on obstacle limitation surfaces for 
precision approach runways category I and on the 

relationship between the Annex 14 and FANSLOPS 
surfaces (Chapter 1 ); and 

b) guidance an controlling obstacles at an airpart 
(Chapter 2 and Appendix 2). 

Chapter 4 and Appendix 3 of this manual, which deal 
with obstacle surveys and shielding, respectively, arc 
largely based on updated material provided by States and 
are, therefore, klieved to be current. Should a State, at 
any time, consider that any portion of this material is out 
of date, it should inform the Secretary General of this 
and, if possible, pravide revised materid. 









Chapter 1 
Surfaces 

1.1 GENERAL 

1.1.1 The effective utilization of an eerdrome may 
be considerably influenced by natural features md man- 
made mnstructions inside and outside its boundary. 
These may result in limitations on the disiances availabie 
for take-off and landing and on the range of 
meteorological conditions in which take-off and Landing 
can be undertaken. For these reasons certain areas sf the 
local airspace must k regarded as integral par& of the 
aerodrome. environment. The degree of freedom from 
obstacles in these areas is as imporeant to the safe and 
efficient use ot' the aerodrome as ate the more obvicus 
pliysical ieqriirementi of the rcnways and :heir associated 
s: . - ix  

I .  1.2 The significance uf any existing or p x ~ p o ~ e d  
nb,ject within the aeiodrorne b o ~ n ~ t y  or in the vicinity of 
ihc aerodrome is assessed by ihc use cf two separate sets 
of crireria defining sirspace rcquirerneats. The first of 
these mmprixs the obstacle limiktion surfaces partic~lar 
to a runway and its nntended use detailed In Chapter 4 sf 
Annex 14 - Aerodromes. The broad purpose of these 
surfaces is to define the volume of airspace !hat should 
idealty be kept free from obstacles in order to minimize 
the dangers presented by obstacles to an aircraft, either 
during an entirely visual approach or iinnng the visual 
segment of an instrilmeni approach. The wcond s e e  of 
criteria comprises the qurfaces described in the Procediires 
f ~ r  Air Navigation Srrvices - AircraJr Operations PANS- 
QPS) (Doc 8\68], Volume II - Constnrc~ion of Visual and 
Insirumenr Flrght Proceclures. The PANS-OPS surfaces are 
intended for use by procedure designers for the 
mnstruction of instrument flight procedures and for 
specifying minimum safe altitudes/heights for each 
segment of the procedure. The procedure and/or 
minimum hetghts ma, vary with aeroplane speed, the 
navigational aid being used, and in sone cases the 
equipment fitted to the aeroplane. 

1.1.3 The surfaces of  Annex 14 are intended to be af 
a permanent nature. To be effsctive, they should 
therefore be enacted in local zoning laws cr ordinances or 

as part of a national planning consuitation scheme. The 
surfaces established should allow not only for existing 
operations but also for the ultimate development 
envisaged for each aerodrome. There may a h  be a need 
to restrict obstacles in areas other than those covered by 
Annex i4  if  operational minima calculated using the 
PANS-OPS criteria are not, to be increa%d, thereby 
limiting aerodrome utitiza tion. 

1.1 ANNEX 14 - OBSTACLE 
LIMITATION SURFACES 

1.2.1 Funcriun of the surtaces 

! . 2  i . l The following pnrag:aphs rlelbcribe the 
functir,t! or the vzrious s ~ r f a e s  defined in Chapter 4, and 
ifl certain instances incl?ldc addi tiondj i9formtic~n 
concerning their charr;aeri?tics. For r he benffir, of rhc 
i-carier, se-ferai iiius!rations orot ,s~cle  iimiuirotl surbces 
are inc!uded in Appendix 1 

1.2.2.1 In the experiencz of some States, significant 
operational problems csn cnrise from the erection of tall 
structuies i r ~  the vicinity of airports beyond th9 areas 
;urr~,ntly recogr~izcd in Annex 14 as areas in which 
iestriction of new construction may be necessary. The 
operations; implications fa l l  broadly under the beadiilgs 
of safely anci efficiency 

1.2.2.2 Sdj@v implications. I t  is particularly desire ble 
to review carefully any proposal to erect high mas& or 
oiher skeietal structures in sreas which would otherwise 
be suitable for use by aircrafi on wide visual circuits, on 
arrival routes towards the airport or circuit, or on 
departure or missed approach climb-paths. Avoidance by 
marking or lighting cannot be relied upon in view of the 
relatively inconspicuous character of these structures, 
especially in conditions of reduced visibility, and 
notification of their existence will similarly not always 
guarantee avoidance. 



2 Aivporr Services Munuul 

Inner horizontal surface 

Figure 1-1, Inner horizontal surface for a single runway 
(where the runway code number is  4) 
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Figure 1-2. Composite inner horizontal surface for two parallel runways 
(where the runway code number is  4) 



1 .a. 2.3 mciency implications. If taH structures are 
erected in m near areas oahwwise suibMe for instrument 
approach procedures, increasd procedure heights m y  
need to be adopted, with consequent adverse effects on 
regularity and on the duration of the apprwach procedure, 
such as the denial of useful altitude aloeaaions m aircraft 
in associated holding patterns. Such structures may 
furthermore limit desirable flexibility far radar v ~ b r e d  
initial approaches and the facility to turn en route during 
the departure climb or missed approach. 

1.2.2.4 In view of these potentially imprunt 
operational considerations, authorities my consider it 
desirable to adopt measures to ensure that they have 
advance notice of any proposals to erect bll structures. 
This will tnabk hem to study the aeronautical 
implications and take such action as may be at their 
disposal to prowct aviation interests. In assessing the 
operational effect of proposed new constauction, tall 
structures would not be of immediate significance if they 
are proposed to be located in: 

a) an area already substantially obstructed by terrain or 
existing structures of equivalent height; and 

b) an area which would be safely avoided by prescribed 
procedures associated with navigational guidanm 
when appropriate. 

1.2.2.5 As a broad specification for the outer 
horizontal surface, tall structures a n  be considered to be 
of possible signrficance if they are both higher than 30 m 
above local ground level, and higher than 150 m a b v e  
aerodrome elevation within a radius of 15 008 m of the 
centre of the airport where the runway code number is 3 
or 4. The area of concern may need to be extended to 
coincide with the obstacle-accountable areas ~f PANS- 
OPS for the individual approach procedures at the ai~port 
under consideration. 

1.2.3 Inner horizontal surS~sce and conical surface 

1.2.3.1 The purpose of the inner horizontal surface is 
to protect airspace for visual circling prior to landing, 
possibly after a descent through cloud aligned with a 
runway other than that in use for landing. 

1.2.3.2 In some instances, certain sectors of the 
visual circling areas wilt not be essentiaI to aircraft 
operations and, provided procedures are esublished to 
ensure that aircraft do not fly in these sectors, the 
protection afforded by the inner horizontal surface need 
not extend into those sectors. Similar discretion can be 
exe~ciwd by t th ap?ropriate author:ties when procedures 
have been es&b!ished and navigatiunai guidance 

provided to ensure that defined approach and miwed 
app~~ach paihs will k foJowed. 

1.2.3.3 Whibt visual circling protection for slower 
aircrah using shorter runways may lx achieved by a 
single circular inner horizontal surf=, with an increase 
in speed it kcoms essential to adopt a race-track pattern 
Gimilar t~ PANS-BPSI and u s  cbcuhr arcs centred on 
runway en& joined tangentially by straight lines. To 
protect two or more widely spaced runways, a mote 
complex pattern could become neceswy, invoking four 
or more circular arcs. These situations are illustrated rt 
Figures 1-1 and 1-2 respectively. 

1.2.3.4 In fief horizoo~al su$ace - elewlio~ datum. To 
satisfy the intention of the inner horizontal surf= 
&scri$ed abve ,  it is desirable that authorities mlect a 
datum elevation from which the top elevation of the 
surface is determined. Selection d the datum shouid take 
a m u n t  of: 

a) the elevations of the most frequently used altimeter 
setting datum points; 

b) minimum circling altitudes in use or required; and 
c) the nature of operations at the a k p r t .  

For relatively level runways the choice of datum is not 
critical, but when the thresholds differ by more than 6 m, 
the datum selected should have particular-regard to the 
factors above. For complex inner horizortal surfaces 
(Figure 1-2) a common elevation is not essential, but 
where surfaces overfap the Iower suriace should be 
regarded as dominant. 

1.2.4 Apprwcls and transitfunol surfaces 

1.2.4.1 These surfaces define the volume of aifspace 
that shouM k kept free from obstacles to promt an 
aeroplane in the final phase of the approach-to-land 
manoeuvre. Their slopes and dimensions will vary with 
the aerodrome reference code and whether the runway is 
used for visual, non-precision or precision approaches. 

1.2.5.1 This surface provides protection for an 
aircraft on take-off by indicating which obstacles should 
be removed if possible, and marked or %igheed if removal 
is impossible. The dimensions and slopes also vary with 
the aerodrome reference code. 

1.2.6 The inner approach, inner trur~sifional and 
balked landing surfaces 

1.2.6.1 Tagether, these surfaces (see Figure. 1-31 
define a voium of airspace in the immediate vicinity of a 



Figure 1-3. 

precision apgruach runway which is known as the 
obstacle-free mne (OFZ). This zone shall be kept free 
from fixed objects, other than lightweight frangibly 
mounted aids to air navigation which must be near the 
runway to perform their function, and from transient 
objects such as aircraft and vehicles when the runway is 
being used for category I1 or IIJ ILS approaches. When an 
OEZ is established for a precision approach runway 
category I ,  it shall be clear of .such objects when the 
runwny is used for category 1 11,s approaches. 

1.2.6.2 The OF2 provided on a precision approach 
I mway where the code number is 3 or 4 is designed to 
protect an aeroplane with a wingspan of 60 rn on a 
precision approach M o w  a height of 30 rn having heert 
correctly aligned with the runway at that heighi, to climb 
a t  a gradien~ of 3.33 per cent and diverge from the runway 
centre !ine at a splay no greater rhan 10 per cent. The 
gradient of 3.33 per ccnt is tile lawest permitled for an 
all-englne-operating, barked landing. A horizorlul 
distance of 1 800 rn from threshold to the start of the 
ba!ited landing surface assl;mes thar the latest point for a 
p i l c ~  to initisw A b~rked laxding is the end of the  
touchdown zone iiyhiing, and h a t  changes to aircr:iP 
configuration to echreve a positive climb gradien! will 

normally r t q  iire a further distan-e of YOU m which IS 

rq:sivalent to a maximum rime ul abou! I! s A :iitj('r oc 
3 3 . 3 3  per cent for the inner trdnsic~onal surfaces resrrili 
from d 3 .33 per cent climb gradient with a splay of' I0 ner 

cent. The splay of 10 per cent is based upon recorded 
dia~rsion data in progrdmmes conducted by two States. 

1.2.6.3 The OFT {or a precisiorl approach runway 
category I where the code number is 1 or 2 is designed to 
prctect an aeroplane with a wing span 06 30 m to cIirntl a1 

a grdienr  of 4 per reil! anC diverge from the runway 
centre line at a splay no greater than 10 per cent. The 
gradient of 4 per cent is  that of the normal take-off climb 
stirface for these azrop~anes. When allied to a 10 per cent 
splay, it resulrs in a siope Tor the inner transitional 
surfaces of 40 per cent. The balked landing surfacc 
orleinates at 60 m beyond the far end of the runway from 
1hrcshoiJ 2nd IS coinc~der.~ with the uke-off climb 
surface !'OF the runway 

6.3 PASS-OPS SURFACES 

1.3. I. 1 'The PANb-LlPS surfaces ai'e ifitended fb! ust: 
by proct.:di:re des;gner s piirrdr i!) in the cclns.truL.sion c f  
instrr1n3en: Tlib;:: prrtc't.d~rr~5 bvl:~t-!> ;Ire de?::: nc!' :., 
sareguard an aerupianc from cil:;~slcn w ~ r n  obstarics 
when [lying on ~ns:ruments. In designi~lg rrocedure?. :r.e 
designer will de~err!i;ne areas ( : i c r i zon~ l l y !  needed 1;;: 

\.,crrcus: seg~?;lrnis of the procedare. l 'hen he w1l1 U I ~ ~ I : > L '  

rile obs1acie.i u!rh:n the de~errn~ned areas, and i!,:>cci r ~ r  

ibis anathi:\ h~ I spi;cify rnlnlrn~r? 9 , j !sL  

.jl!ii?ldc\!irzigh;5 far e a i : ~  seg:ntn: oi  he prnce Jui ;  f;~' 
I!sc try plLlts 



Purr 6.- Control of Oha;acles. 
Chapter I .  - SUB faces 

1.3.1.2 The minimum a f e  altitude/heighl specified 
for the final approach phase of's flight IS wiled 'bbstacle 
clearance aiiitude/height (OCA/I,I)". A missed approach 
procedure initiated by the pilot at or above this 
altitude/height wliI ensure that, even if the pilot has no 
outside visual reference to the ground at any wint, the 
aeroplane will pass safely above all potentially dangerous 
obstacles. The pilot may desmnd beIow the QCAPH only 
if he has visually confirmed that the aeroplane is correctly 
aligned with the runway and that there are sufficient 
visual cues to continue the approach. The pilot is 
permitted to disc~ntirlue the approach at any point k 1 o w  
the OCA/H. e.g, if the required visuai reference ceases to 
be available. Suck a late missed approach is called balked 
landing. h u s e  the initiation point of the balked landing 
procedure is known more accurately than the initiation 
point sf the missed approach procedure, a smaller 
airspace needs to be protected, 

Note. - Not all of the above is applicable to cafegow 111 
operations carried out with no deckion keigh~ 

1.3.1.3 The size and dimensions of the obstacle-free 
airspace needed for the approach, for the missed 
approach initiated as or above the W A / H  and for the 
visual manoeuvring (circling) procedure are specified in 
PANS-OPS. AeropIanes continuing their descent blow 
the specified OCA/H, and therefore having visual 
confirmation that they are correctly aligned, are protected 
from obstactes by the Annex 14 obstacle Iirnitation 
surfaces and related obstacle limitation and 
rnarkingilighting requirements. Similarly, the Annex $4 
surfaces provide protection for the balked landing. In 
other than low visibilities, it may be necessary for the 
pilot to avoid some obstacles visually. 

1.3.1.4 The airspace required for an approach 
(including missed approach and visual circling) is 
bounded by surfaces which do not usually coincide with 
the obstacie limitation surfaces specified in Annex 14. In  
the case of  a non-precision approach, missed approach 
and visual mnaeuvring, the surfaces have a rather 
simpie rorrn. Typicaf cross-sections of such obstacle-free 
airspace are shown in Figures 1-4 and 1-5. The plan view 
of such an obstacle-free area depends on ahe 
characteristics of the navigational facitity used for the 
approach but not on the characteristics of the aeroplafie. 
A typical plan view is shown in Figure 1-6. 

1.3.1.5 In the case of a precision approach, the form 
of the obstacle-free airspace becomes more complica red 
because i t  depends on several vsriabies, such as 
aeroplane character iseics (dimensions, equipment, 
performance) and ILS facility characteristics (facility 

performance category, reference datum height, lmlizer 
course width and the distance be tween the threshold and 
Iocalizer anknnaj .  The airspace ran ?x hunded by plane 
or curved surfaces which have resulted in "basic ILS 
surfaces", "obstacle assessrncnt surfaces (QAS).' and 
the Collision Risk Modei (CRM) (see further, 1.3.2 w 
1.3.4 MOW). 

1.3.2 Basic ILS suflaces. The "basic IES surfaoes" 
defined in PANS-OPS represent the simplest form of 
protection for HLS o~rat ions .  These surfaces ire 
extensions of certain Annex 14 surfaces, referenmd bo 
threshold bvel throughout and modified after threshold 
to protect the instrument missed approach. The airspace 
bounded by the basic ILS surfaces is however usually tm 

. conservative and therefore another set of surfaces, 
"obstacle assessment surfaces", is specified in PANS- 
OPS. 

1.3.3 Ohfacie assessment suflaees. The obstacle 
assessment surfaces (OAS) establish a volume of 
airspace, inside which it is assumed the flight paths of 
aeroplanes making ILS approaches and subsequent 
missed upproaches will tx contained with sufliciently high 
probability. Accordingly, aeroplanes need normlly only 
be protected from tho= obstacles that wnetrate this 
airspace; objects that do not penelrate it wually present 
no danger to ILS operations. However, if th? density of 
obstacles below the OAS is very high, these ubsmles will 
add to the total risk and may need to k. evaluated (see 
1.5.2 belowb. The aMve airspace (funnel) is iHustrated in 
Figure 1-7. I t  is formed by a set of plane surfaas; an 
approach surface (W), a grour-rri or "footprint" surface 
(A) and a missed approach suriace (2); a11 bounded by 
side surfaces (X and Yi .  The dimensions of the surfaces . 

are tabulated in PANS-OPS, Volume 11. The lateral 
boundaries of the funnel represent estimates of the 
maximum divergence of an aeropiane from the runway 
centre line during the approach and missed approach so 
that the probability of an aeroplane touching the funnel at 
any one point is 1 :lo-' or less. The probable fight paths. 
both vertical and lateral, for aeroplanes trackirig the ILS 
beams during an approach. have k e n  based on a 
consideration of possible tolerances in both the ground 
and airborne navigational equipment and the extent rn 
which the pilot m y  atiow the aeroplane to deviate from 
the beam whilst attempting to follow the ILS guidance. 
(pilotage). The probable flight paths in the missed 
approach are based on arbitrary assumptions of minimrani 
climb performance and mah-murn splay zngle of the 
aeroplane in a missed approach manoeuvre. Note that, as 
mentioned in 1 3 . 1 . 5 ,  the precise dirnerisions of a funnel 
do vary with a !lumber of factors. I-laving defined this 
volume of airspace, simple calculations atlow an OCA/H 
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to ix calculated whish would protect the aesophm from 
ail obstscles. The difference between the basic IES 
surfaces and the OAS is that the dimensions of the latter 
are based uplln a mtlection of data on aircraft ILS 
precision approach performance during actual instrument 
meteo:ological conditions, rather than existing Annex 14 
S U T ~ ~ C ~ S .  

1.3.4 ILXCollisiisiilnRiskM(Kde1 rCRMl.Theapproach 
funnel of the OAS was designed against an over-all risk 
budget of one accident in 10 mitiion approaches 6.e. 
a tErget level of safety of 1 x lo-' per approach). One 
consequence was that an owrational judgem, ~ n t  was 
required to assess the acsc,ptablc: de,nsity of obstacles in 
the vicinity of the QAS, although they might be below the 
surface i ~ l f .  In addition, the OAS were overprotective rn 
certain areas, &cause they were relatively simple plane 
surfaces designed to enclose a cornpiex shape and to allow 
easy mar?ufil application. As a consequence of these 
factors, a more sophisticated method of relating obstacle 
heights and iocations lo total risk and W A I H  was 
developed. This method was embodied in a computer 
pi-cgramrne called the Collision Risk Model ICRM). I t  
enabks a f a r  more realistic assessment of the effects of 
obstacles, b t h  individually and collectively. The actual 
construction of the approach funnel fiilustrated in Fig- 
ure 1-81 involves some fairly detailed mathematics and 
cannot 1Pe done manually. However, its application is 
easy, because all cakulations wilt be done by a computer. 
The CoIlision Risk Model is widely available. IICAO 
offers the grvrce and ihe programme is availab!e for 
purchase 10 interested users. For Further details see 1.5 
below.) 

2 .3.5 V i s u ~ /  rndno~u win# {t'ircling p~uredurrj. Visttal 
manoeuvring !circ!ing procedure). desciibed in the 

PANS-BPS, is a viami exknsian af an instrument 
approach procedure. The size of the area for a visual 
manoeuvring (circling) varies with the flight speed. I1 is 
permissible to eliminate from consideration a particular 
sector where a prominent obstacle exists by- establishing 
appropriate: operatiwaf procedures. ln many ca.ses, the 
size of the area will be considerably larger than ahat 
covered by the Annex 14 mner horizontal surface. 
Therefore circting a1 titudes/heig h &  calsulated according 
t.o PANS-BPS for artval operations may k +igher than 
!hose based only on ob:,tades -renetrdling :he inner 
F.orizontal surfact area 

I 3.6 0pra:iolad rtrnlrvu, In concluston, it m ~ ; t  k 
stressed that ;I rJnway proteclec only hy the obstacie 
Iirn~iation surfaces of Annex 14 will not necesmriIy alloa 
the achievement of the lowest possible operational 
minima if ~t docs not, at rhe same time, satisfy the 
provisions of the PANS-OPS Constquentlh , 
considerai!on needs to be glvcn to objects which 
penetrate the PANS-OPS surfaces, reglrrdless of whetkr  
or not they penetraie dn Annex 14 obst2 .1~ irrnii~icr~ 
sllrface, and such cbstacles may result irr a n  operatiozal 
wnallf, 

1.4 I S H E R  TRANSITIONAL AND 
BALKED 1,AIZDINQ; SURFACES 
VERSUS Y SURFACES .%NIP 

M1SSEIP h f  PWQPACH SURFACE 

1.4.1 Wher. establishing the c?bsecle-f;,ae zone for 
precisian apprrlnc I I category 11 c~pera tions, ihe Obstacle 
Clearance Pane: (13CI') creared ii:e inner transibional and 
balked landing surfaces. When deveioping the new ap- 



The funnel is formed by the at of 7 surf-: 

- Ths W and two X am& surf-. 
- The "footprim" A. 
- The m i d  am- surface P. 
- The w Y tramitional surfaces. 

Figure 1-7. The approach funnel (OAS) 
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p r w h  p r w d u m  coauined in PANS-OPS, V o l m  31, 
First Edition, instead of using these surfaces far 
obstacle assessment, the OCP used the Y surface and a 
new surface referred lo as the missed approach surface 
(see Figure 1-7). Both sets of surfam are required. In 
determining the need for the two sets of surfaces, the 
difference between the objectives of  Annex 14 and 
PANS-OPS has to be taken into account. The surfaces 
in PANS-OPS are intended fw assessing the impact of 
olqects on the determination o f  the obstacle clearance 
height, which in turn is used in determining approach 
minima and ensuring that the minimum acceptable safety 
level is achkvsd (i.e. probabiliiy of mllision with objects 
is not more than 1 : 1 0-'1. Annex I4 surfaces are intended 
to define the limits around airpora to which objects can 
e x a d .  - A further difference, and one s~cificrllly 
associated with these surfaces, L that PANS-OPS 
provides obstacle assessment for operations down to the 
obstacle clearance height and, for most aeroplanes, for a 
missed approach with one engine inoperative execuied 
above or at this height. The Annex I4 surfaces are 
intended to protect a hnding from the o b s k b  clearan= 
height, or a balked landing executed with all engines 
operative and initiated M o w  the obstacle clearance 
height In the missed approach eem, the PANS-OPS 
surfaces h e  1.3.2 to 1.3.4 above), which include a 
missed approach surface, are the controlling surfaces. 
The obstacle assessment surfaces IOASI fall below a 
priion of the Annex 14 inner approach surface and 
below that portion of the transitional surface near the 
end of the touchdown am. In cams such as these, the 
Annex 14 surfaces are used to determine W H .  In tke 
I d i n g s  and b l k d  landing, the inner transitional and 
balked landing surfaces are the controlling surfaces. 

1.4.2 The PANS-OPS and Annex 14 surfaces are 
differen 1 for several reasons. A missed approach is to be 
executed at or a b v e  the obstacle clearance height. At this 
point, tbe aircraft can not be assumed to k aligned with 
the runway as precisely as in the case of a balked tanding, 
as the pibt may never have had visua) reference to the 
runway. The width required for executing the missed 
approach is therefore wider than for a balked landing; 
thus the use of the transitional surfaces, which are wider 
a p r r  than the innm transiljonal surfaces. Semndiy, since 
the missed approach may k assumed to be executed with 
one engine inoperative, the climb rate will be Iess than for 
a balked landing executed with all engines operating, and 
mnsequenhy the slope d the mimed approach surface 
must be less than that of the balked landing surface. As 
the missed approach operation by definition has to be 
initiated at or above the obstacle clearance height, the 
origin of ihe missed approach surface may be clogr to the 
threshold than that of the balked landiilg surfhce. 

1.5 ]BLACKGROUND OF ?SHE 
COLLISION RISR MODEL 

1.5.1 The ColIision Risk Model (CRM) is a 
computer programme that calculates the probability of 
coHisioa with obstacIes by an aerophna an an ILS 
approach and subsequent missed approach. The CRM 
was developed by the Obstacle Clearance Panel as a result 
of an extensive data mibcaion programme followed by 
detailed mathematical analysis. The CRM is an important 
part of the criteria for 1LS operations desrrikl in Pa11 I 
of the PANS+OPS, Volume 11. 

1.5.2 Obstacle assessment and obstacle clearance 
calculations can be carried out by using obstacle 
assessment surfaces (see 1.3.3 above). However, this 
manna] method, although simple in concept, involves 
tedious numerical calculations and is ahus time- 
consuming, particularly if the n u m b  of obstacles is 
high. Furthermore, it suffers from woomain drawbacks: 

a) Firstly, the requirement that the OAS be of simple 
form (a set of  plane surfam) to allow easy manual 
application of the criteria, results in the surfaces being 
overprotective in certain arms, particularly in the 
vicinity of the runway. This is precisely the area where 
critical obstacles &lid: path antenna, holding aircraft, 
etc.) are most iikely to ke sited. Hence, under the OAS 
criteria, such obs~cfes m y  unnecemjly prevent 
aeroplanes opera ling to low minima. 

b) Secondly, the use of the 0.4s implies that these 
surfices muld become solid walls without any 
vratiotr;il p e ~ l t y  in terms of zn increase in BCAIH. 
Clearly such a situation would degrade safety. If left 
entirely to the operational judgement of the 
procedures specialist to decide at what point there 
exisrs an excessive density of obstacles around the 
runway, an insufficient owrational penalty muld 
result. 

1.5.3 Therefoe, although the OAS criteria are 
designed to achieve a specified target level of safety, they 
may result in a greater Ievei of safety being imposed and 
consequently unnecessarily prevent operations to low 
minima or, alternatsvtly, they may result in the safety of 
operations k i n g  degraded beiow the required standards. 
The CRM has k e n  developled in response to these 
problems. It will: 

a) provide risk computations (separately for ail obstacles 
and for inaividual obstacles1 to a specific set of 
conditions and runway envircnment; end 

b) provide mmjnimtrm acceptable OCA/fI values for a 
s w ~ i f i ~  set of conditions and runx.va); environment. 
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1.5.4 The CRM may also h used to assist: 

a) in aerodrome planning (in evaluating possible 
locations for new runways in a given geographical and 
obstacle environment); 

b) in deciding whether or not an existing object should be 
removed; and 

c) in deciding whether or not a particular new 
construction wouid result in an operatiom1 penalty 
(i.e. in an increase in OCA/H). 

1 .S.5 Dm 9274-AN/904, entitled Manual m the Use 
of the Collision Risk Model (CRA-4) for ILS Operations, 
provides a comprehensive description of the CRM and 
instructions for its use. 



Chapter 2 

Controlling Obstacles at an Airport 

2.1.1 In the early days of aviation, the tights of 
property owners were cansidered to extend from the 
surface downward to the center of the earth and upward 
to infinity. Amrdingly, the owner was free to erect 
structures on his knd to unlimited heights and any 
encroachment in the airspace by others constituted a 
trespass. Thb meant that aunaft could not fly over 
private pwprty at any altitude without permission of 
each prowrty owner. Obviously, that policy warid have 
prevented the development of civil avktiori and 
scheduled eir transportation. Graduallyw wurts and 
Iegislatum have naodjf~d the ownership docprim to 
specify that a property owner has exclusive rights to the 
airspace over hi land only to the greatest height which he 
might reasonably lx expected to use, with a right of Tree 
public transit through the air above suck height. 

2.1.2 When buildings encroach on the airspace 
needed fw aircraft ~ r z  tioos, a cmflkt of jnterest sries 
between proprty owners and airwrt operators. If suck 
differences cannot tPe resolved, il may h necessary for 
the national authority charged with approving aircraft 
operating procedures to establish restrictions limiting 
operations in the interest of safety. Such restrictions 
might take the form of requiring displaced thresholds 
(tesulting in a reduction in effective runway length), 
higher weather minima for operations, reductions in 
authorized ai~craf i masses and possihiy rwuiciians of 
certain aircraft types. Any of these actions could seriously 
affect orderly and efficient air transportation to an airport 
and adversely affect the economy of the communities 
served by the airport. 

2.1.3 Control of obstacbs in the vicinity of airpotts 
is, therefore, a matter of interest and concern to national 
governments, local mmmuni ties, property owners and 
airport operators. There are severe legal, economic, social 
and political limitalions to what can be achieved by any of 

tbse interests with rmpixt ao an existing airport where 
obstacles a h d y  exist. Even in the i b l  situation of 
developing a new wrkwat in an open area with no 
obstacles, prevention sf future obstacles my be diff̂ ncult 
kcaatse Isisbricalliy airports h v e  expanded bwds 
neighbring mmeenitis'as and, wnverxb, mmrnuaities 
have grown towards the airport bunchries. Every effort 
should t~ exerted by all interested parties to prevent 
wectinn of future oktacbs and to remove or lower 
existiw obshcks. 

2.2. i National governments genesalty have the basic 
authority and primary responsibility to eskablish criteria 
for the Iknlitation of obstacles and to provide guidance and 
assistance to tho% directiy concerned with COII~TO! of 
obstacles. These criteria should take the farm of the 
abshcle Jirniution surfaces sel irralh in Chapter 1, and 
ahrruid h competibk with Ihase 1 ~ .  Annex !4, Chapter 4. 
In addition, ~ t i o n a l  authorities should make clear to 
communig and airport officiais the A a t  and economic 
problems which may result from failure to maintain 
obstacle limitation surfaces free from obstacles. 

2.2.2 In addition ro setting criteria, government 
agencies should, where feasible or necessary, authorize 
local community sff~ials  to adopt zoning regulations to 
limit heights of buildings and trees to minimize future 
penetrations of obstacle limitation surfaces. Also, 
governments should authorize airport operators (or local 
wrnrnunitiesJ to acquire air easements or property rights 
(where such authority does not already exist), including 
the wwer  to condemn property in the public interest by 
the exercise a l  eminent domain. Governments may also 
adopt rules and regulations designed to ensure 
notification of possible future obstacles in the interest of 
safety of aircraft operations. 



Part 6.- L ' o n ~ l  oj'Ot.xrades 
Chapter 2. - Contrul/ing Obstac!cs ar a,l A tiport 

2.2.3 L m I  mmrnunity bodies such as municipal or 
county adm~nistrations, planning agencies and 
construction licensing authorities should, when properly 
authorized, adopt height mning regulations based on 
appropriate obstacle timitation surfaces. and limit future 
devefopments accordingly. They may require property 
owners or developers to give formal notice of any 
proposed structure which may penetrate an obstacle 
limitation surface. Local bdies should co-operate closely 
with a irp~rt  operators to ensure that the measures taken 
provide the greatest possible degree of safety and 
efficiency for aircraft operations, the maximum economic 
benefits to neighbouring communities and the least 
possible interference with the rights of property owners. 

2.2.4 Ultimate responsibility for limitation and 
control of obstacles must, in practice, rest with the airport 
operator. This includes the responsibility for controlling 
obstacles on airport property and for arranging the 
removal or lowering of existing obstacles outside the 
airport bundaries. The Iatter obligation can be met by 
negotiations leading to purchase or candenmation (where 
authorized) of air easements or title to the properly. 

2.2.5 Each airport manager should designate a 
member of his staff to be responsible for the continuing 
process of making sure that airport approach, departure 
and manoeuvring areas remain clear of obstacles which 
may jeopardize safety. The airport manager, or his 
designee, should work closely with government agencies 
at all levels, mtional and !creal, to ensure that all possible 
steps have been taken to prevent erection of obstacles, 
including providing information to zoning authorities on 
the location, length, orienurion and ekevation of runways 
on which obstacle limitation surfaces are based. The 
airport manager must maintain constant vigilance to 
prevent erection of obstacles around his airport and he 
should alert other agencies tn potential problems which 
m a y  arise under their jur~sdstion. In  order to fulfil these 
obligations, the airport manager should ef; tablish a 
programme of regular and frequent visual inspectiohs of 
all areas around the airport in order to l~ sure that any 
construction activity or natural growth (i.e. trees) likely to 
infringe any of the obstacie limitation surfaces is 
discovered before i t  may become a problem. This 
inspection programme should also include a dally 
observation of all obstacte lights, both on and off the 
airport, and corrective action in the case of light failure. 

2.2.6 In summary, once  he national government bas 
set forth the necessary criteria, :he principal methods of 
conrro!Iing obstacles availsble to community aurkorities 
and airport operators are height zoning. purchase of 

easements and purchase of' property. Each of them issues 
is dealt with in greater deiail in the following paragraphs. 

2.3.1 Enactment of zoning regulations incorporating 
height limits related to airwrt obstacle limitation surfaces 
is a difficult and complex grcacess but a necessary one. A 
Model Zoning Ordinance to achieve this objective' is 
presented in Appendix 2. As a general rule, any 
community desiring to adopt such an ordinance will need 
legal authority eo do so from a higher level d 
government. Even when so authorized, the effectiveness 
of height zoning as a means of protecting airports may IE 
severety limited. 

2.3.2 It has become a well-established principle of 
law that wnrng cannot be so restrictive as ta deprive a 
property owner of his right to the use of his property 
without adequate cornpensa tion. Many height zoning 
ordinances have been ruled invarid by the courts when 
property owners have claimed invasion of their proprty 
rights. 

2.3.3 Such considerations limit the effectiveness of 
height zoning, particularly in the mos! critic:?! areas dose 
to runway ends, where obstacle firnitation surfaces may 
require very low heights. Any height zoning must 
recognize lhis fact and provide for a minimum aIIowabIe 
height which is reasonable in terms of existing land use in 
the vicinity. Even so, local opposition to aircraft 
owrations and to any form of restrictions on use of 
property m y  give rise to legal chatlenges leading w 
possible invalidation of any but the most carefully drafted 
zoning ordinance. 

2.3.4 Height zoning, and indeed any form of zoning, 
cannot k made retroactive. Existing structures and trees 
which do not conform to the zoning limits arc generally 
permitted to continue as non-conforming uses. Obstacles 
of this nature must be dealt with by other mezhods, such 
as purchase of' easements or property rights. 

2 . 3 . 5  The fact that obstacle limitation surfaces for n 
single airport may overlie the prowr:y of several 
independent communities or legal jurisd~crions furlher 
complicates the problem of adopting effeca~ve zoning. 
Airport operators have nn zoning p w e r s ,  and must rely 
on the co-operation of neighbor~ng ccrnrnvnities. This 
may lnvoive as xarry as !hirty or forty separate 
ju:isCivtv~ns, srlrne ~f whrch may k unco-o~rat ive In 
some cases, higher governmental bodies have au thorned 



the creation of regional planning groups with the wwer ta 
adopt uniform zoning standards. For example, in one 
such instance, a srate governtrent has authorized 
establishment of jotnt alrport i.onrng boards with 
membership from the airport operalor and each 
surroiinding municipality. The b a r d  is empowered to 
adopt land use restrictions withrn 3 . 2  km of the airport 
boundary under approach areas, and 1.6 krn elsewhere. 
The board may also enact height-restriction zoning within 
1.6 and 2.4 km from the airport boundary. 

2.3.6 As suggested by the above, land use zoning 
may also be helpful in certain areas as a means of 
preventing erection of  ~bstacles. Where feasible, 
undeveloped areas may be zoned for uses which do not 
normally involve tall structures. Such uses m a y  include 
agriculture, recreational activities, parks, cemeteries, 
aum parking and low (one-story 1 industr~al buildings. 

2.3.7 As outlined in Appendix 2, typical zoning 
ordinances generally include a statement of the purpase 
of or necessity for the action, a description of the obshcle 
limihtion surfaces which should conform k the surfaces 
described in Chapter 1, and a statemenk of altowable 
heights which should conform to the specifications in 
Annex 14, Chapter 4.  Prur isiorts are also made for a 
rnzrlin~urn allowable heig h ~ ,  fur e r  i s t i~~g  non-conforming 
uses, for marking and lighting vi  ubsscles and for appeals 
l ' i ~ ~  the ~~rov is ior~s  of the urd~r,,rnce. 

1.4 PURCHASE OF E.4SEMENTS 
A N D  PROPERTY RIGHTS 

2.4 .1  Inthoseareas~herezoningisinddequate,such 
as locations close tir runway crlr ls or where existing 
obstacles are present, the arfpcJrt operator should take 
steps to pralect abe obstacle limiht~on surfaces. These 
steps should include remuval o; reduction in height of 
existing obstacles, as well as measures tc ensure that no 
new obstacles mav be erected in the future. 

2.4.2 An airport authority ccrutd achieve these 
objec:ives either hy purchase of easements or properly 
rights. Of ihese two alternatives. the purchase of 
easements would r>ftcn prove t r ~  Ge more simpit. and 
economical. In t h ~ s  case, the dirpnr i auihority srzcl;ies the 
consent of h e  awn.er :at i t ;  psylnC suitable 
compensation) to lower the h e r ~ h :  of thc ohsricle I?, 

question. This nrav be done by c l ~ r ~ c t  neirptlattot\ wi!h the 
prn;)rrq Owncr. b:;~h dr: 2gret'nleTit 5houltf also rncylude a 
pirj rl+,li ln IO orevent eleuttr17! G I  i ' d ~ u r e  ~bsractes, if hc!ght 

zoning limits are not in effect nr are inadequate to protect 
obstacle limntation snrfaes. 

'%.4,3 Where negot~ations to obrair! casements itre not 
successful, nhen thc airport tlperator should give 
consideration to the semrtd alterndtne, 1.e purchase of 
Lhe property, The airport owrator muld resurt to the 
acquisition of the property by condemnation if the 
government has authorized such action. In  such cases, 
the airpart operalor must pay a seasonable compensation 
to the property owner, i.e. at the fair market value of the 
PropertY. 

2.4.4 One major airport o r  has ken 
specifiatty authorized KD use the power o f  condemnation 
for obstacle ciearane w a maximum distanm of 4 . 8  km 
from the ends of the runways. ~orndemnarrion of property 
for the purpose of installing navigational aids is also 
authorized, but wi:hout the restriction as to distanm. 

2.4.5 Purchase of property rights involves several 
obstacles. I f  the property $0 ix acquired would be 
removed from the tax rolis, as is nlien ~hr: i ; + S t  when the 
a~rp?rt  IS pu bticiy owned, ilae commur;$ry offic~als and rhe 
anrport neighkmi:~ nta!, r;pposc \Re at~tion k c a u s t  !)f the 
added tax b~rLieri  011  other proper t:e< !il~i-, r i c ~ : ~  hbours 
of thc affected property may ohjec t I(> kcqirisition by Ithe 
?];port tor a ntlmk: of icdsljnr {lwt;c:.shrp of properiy 
which is  not needed fh i  air;?t)r? purposes :]jay be a burden 
to tne a ~ r p !  opeidL:lr bu~3gse nf the aitdcd experlse o f  
rnia!nralnlng the property. 

2 4 . h  The tar; ~xl?rn!rtior~ prohiern ~ o u l d  he met by 
agreement ttr pav a sun? tn lies: :if tarer, bat this ( w i d  be 
an ex:rs cxpenrc :o rhc ~ i rpo r r  npeyator for  prtlpertv 

which i s  :lor real!) netrlud,  A helie- ~o lu t~on .  wherr 
feasible, would k to sell the hutk of ~ i r c  prr jpr ty  to 
private owners sub,ject 10 protective coberla nts designed 
to prevent creation of' future obstaulcs, Resalc cf property 
would, of course, have tn ke consisr~nt wi th  ,!ppIicah!e 
zoning in  the area. Re!ond a distance of irh3~1; 300 rlr 

from a runway end and land needcr! for apprwsch !ightlng 
systems or other navigafional air!\, the airport operator 
should Re able to sell most ~ . r l ~ e r  lant! subject to 
appropriate height and use re~trict~ons.  Such sales would 
hzip t:r rcccver a subs tan~ iz l  par! of !he cost  of 
acqutsi~ion, would elirnin~t!? the cu~!i~!urnp zos! 
rnaintenal~ce and wou!d re:u:n the I;lr-rd t r r  the I ~ ~ X  rirljs. 
Approprratt* use restrictions ~ o u l d  inc!utle !haw 
meni:onsd rt: Sec::r:n 2.3 s k v c ,  i: stiifr iiht'? ,!re 

au?hu~!zed by zccrng regulation$ ::rid accilystiihii. r i j  iile 

C0nmuni;jr. 
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2.5 KOTIFICATION OF 
PROPOSED COFYSTR liCTI61N 

2.5.1 One of the difficult aspects of obslacle control 
is the problem of anticipating new wnstruation which 
may penetrate obstacle limitation surfaces. Airport 
operators have no direct means of ~reveneing such 
developments. As noted above, they s bould conduct 
frequent inspections of the airport cnvit;:ns to learn of 
any suck projects. Although there is no legal obligation 
for airport o ~ r a t a r s  to report proposed cons~uction 
when they become aware of it ,  their own self-interest and 
the need to protect the airport indicate the wisdom of 
bringtng such matters to the attention of the appropriate 
authorities. Of course. where an obslacle is to be located 
on airport property, such as electronic or visual aids, the 
airport owrator is  responsible for reporting such projects. 

2 . 5 . 2  Several countries have enacted Iegislatian or 
adopted regutations designed to assign reswnsibility for 
reporting new construction pro~ects. The obligatiorr to 
report suck construction m y  rest with local agencies such 
as planning bdies or construction licensing authorities or 
with the developer himself. In some cases, height Iirnits 
have been specih~cd; these are generally mnsistena with 
the criteria of Annex 14, Chapter 4 ,  below which local 
authorities may authori~e a projec: without higher review. 
if any part of a proposed development appears to 
penetrate an obstacle Irmiration surface, then the project 
should be referred to the appropriate civil aviation 
authority for review. T h ~ s  revlew would examine the 
effect of the envisaged construc;ioi; on arr navigatilrn In 
general and on operat~onal procedures in use in part~cular. 
If the conclusion of the above study is char the proposed 
construction can be permsited under some conditions, 
these should also be identified, e.g. display of sbslacle 
marking and lighting, compliance with other approprwle 
measures for continued safety of air navigation, etc. 
FinaHy, all concerned should be natiri'ied oh the new 
construction through charts (in accordance with Ancex 4 
- Aeronauiical Charts? dnd through Notices to Airmen 
(NOTAM) or Aeronau t~ccl Informa tion Pu blicationr; 
CAIP) pursuant to Annex 15.  

2.5.3 Among other States, the Federal Republic of 
Germany, the United Kingdom and the Untted Seares 
have established procedures for reporrlng proposed 
construclion. Highlights of such procedirres in efftci as 
of the indicated datcs) are summarized Tor i n f r~ r  ma!~on. 

a }  Frdcr~l Rpplubtic qf' G~rmunv !17RC;j -- .4cronitutics 

Act (Amended 8 January i Qb i 

Articles I2  through 19 deal with a ~ n t r e i  of 
conslruction in the vicinity of licensed arrpres, The 
paov1sion.s of these articles specify that the outhwity 
cornpetem for granttnr i.!~nsaridciion jirences may license 
the construction of bu rldings only with the consent of 
the aeronautics authorities when construction is within 
a radius al 1.5 km kom the airwrt reference point 
(see Section 2.6 hiow)  or on the take-off, tanding and 
safety areas. Consent of the aeronautics authorities is 
also required if conslruciion is intended. to exceed 
specified height limits within various larger radii from 
the airport reference mint, or within specified 
distances within the approach zones. 

b) United Kingdom (GK) - CAP 168 "Limnsing of 
Aerodmmes", Decemkr 1918, Chapter 4 - The 
Assessment a ~ l d  Treatment of Obshcics 

Section 1 1 specifies that. under the Town and Country 
Planning I~erodrames) Direction 1972, the Civil 
Aviation Authority safeguards certain important 
aerodrrmn~e> against future developments which might 
prejudice their actuaI or potential use for flying 
purwsc:. A safeguarding r i p  is  deposited with the 
local planning authority, showing the height a b v t  
which MW mnstruction near an aerodrome may 
interfere with its use. The planning aufhoriqis required 

consult the Civil Aviation Authoritv :bout any 
development exceeding the app~opriat~ reference 
level. if a licensee (airport operator) becorner; aware of a 
proposed development which in his opinion ~rtfringes 
any cr~ierion or would inhlhrt ~ntanded deve!npment af 
the aerodrome, he should request the phnaing 
autha-iiy tu take this into consideration in determining 
the application. 

C) C'nitpd Stotes if/S) - Federal Aviation Regulations. 
Part 77 (Amended 4 March 1972) 

Sectrun 77. i I requires each person proposilag specified 
kinds of constructwn or alterdtior! to give "adequate 
notice" to the Adrninistraior of the Federal Aviation 
Administration (FAA) together with suppIcmenml 
notrups 48 hours &fore the start and upon completion. 
Section 77,13 requires sponsors to notify the 
Admrn~strator of any construction or alteration nf 
more than 200 ft above ground level at 11s site, or of 
greater height than an irnaginarv surface cr ;endir.g 
ourwilrrl and upward a t  a slope of 100 tn I for a 
horl~nnral d~stance o i  20 000 ft from the nearest point 
of 1 1 7 ~  nearest runway a1 an) public r;irport having ar 
ieast (11.rc runway more than 3 200 f t  in length. Steeger 
c;bpeu are specifit<< for airports wilh 3horter runc*.ays 
and Ciji' kel;pcr!s Notice is also :eauircd for c@ruln 
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highway and rail construction, certain construction in 
an instrument approach area and constructron of 
certain alrgorts, m whlch case ahe "sponsor" would 
obv~ously be the atrport operator. The FAA has alm 
issued an Advisory Circular (AC 7U/7460-2G, 
30 Novemkr 1977) describing and illustrating for 
construction sponsors the requirements and 
procedures for subrnittlng a notice of proposed 
construction. 

2.6 ESTABLISHMENT OF OBSTACLE 
LlMITATION SURFACES 

2.6.1 The following obstacie limitation surfaces are 
essential elements of a height zoning reguhtbra 
associated with H precision approach runway: 

a) conical surface; 
b) inner horizontal surface; 
c j  approach surface; 
dl transitional surfaces; and 
e'l balked landing surface. 

Of these surfaces, only the balked Ismcding surface does 
not Form part of the height zoning regulations for non- 
instrument and nun-precision approach runways. In the 
case of take-off runways, the only surface which affects 
the height zoning regulation IS the take-off climb surface. 
The dimens~ons and slopes of all of the above-mentioned 
surfaces are spec~fied in Annex i4, Tabies 4-1 and 4-2, 
and a brief descript~on uf the surfaces also appears in 
Chapter 1 of this Manual. 

2.6.2  The government agency responsible for civil 
aviation should establish obstacle limitation surfaces 
consistent with those defined in Annex 14. Airport 
operators should provide government agencies and local 
planning bodies (for use in developing height zoning 
limits) with pertinent information aboct each airport, 
including: 

a) location, orientation, length and elevation of at1 
runways; 

b) locations and elevations of all reference points used in 
establishing obstacle Iimitrttion surfaces; 

c )  proposed categories of runway use - non-instrument, 
non-precision approach or precision approach 
(category 1, II 01 111); 

d) plans for future runway extension or change in 
category. 

2.6.3 I t  would be desirable so base all o b s ~ c l e  
lirnitrltion surfaces on :he most critical airwri design 

features antrcipatrc! for i'i~ti;re de?eloprne~rt, anLe ~t is 
ahways easler !n r e l ~ s  .: si i  tct r a ~ ~ t i * : d  [hiin trL increase the 
rcquirernenk cjr' a lessex ~ h n d ~ r d  I%  plans ar-, changed. 
Some major aqmr;T make a practice 01 arternptlnp to pro- 
tect ail runways to the standards required for ~ntrgory 111 
precision approaches, to msatla~ain maprimurn flexibility 
for future development. 

2.6.4 A w m l ~ u m  refer~nr,~ point. Annex 14 calls for 
the establishment i d  an aerodrome reference paint to be 
used as t h ~  bs~gnateci  geographica! Iocatirjn df the 
aerodrome. 'This r c F ~ i  ence ixlint ~hnu ld  k. lwared r!ear 
the geornetrtc centre of the dero(!rom~. ;-orations of 
aerodrome reference posnk %!i<~uI< ix meawred 2nd 
reported tn the nearest xcond r!f la:~iede d m !  iongi?ude. 
These figures may also be m~>ver !ed  into fernnl; nf Iwal 
grid systems for the convenience of mmrnunity 
authorities cu:oncerned with zo;\mg at lirniliition of 
cnnstructinn. Eievarb tls nf rcferenm wln& should bc 
measured and r e v r r ~ d  to t ! ~  nexresl rnetrc above a 
smcified dat:~tr;. suet! a:; rrit:+r: sea !eve:. 

2.6.5 Ifinrr hn~!:<rn:a.ri r;iff111~~7 A! though Annex 1 4 
docs not specify :i yk ,~n?  c r f  origrr! [nr :he ii:ncr horiiontal 
sfr?face, 3 C D ~ T Y ~ : ) . ~ ;  t ' :~#c  has !:: (xivr'd ! ? I  sevt:; a j  maj?ia,; 
aerr'lnau tical Srares. 0 ~ i ~ i l i i : l l y .  :he inner hc:i~zontal  
stlrFi'acr was ilefirttd 8.: a c!?i:I~ wi t i :  i t s  c:crltrc a: the a i rwr t  
refe~ence p o i n t .  As drrpr)r i s  grew ixtiyer ,: !d ri.nU-2)- 
patterns kcamcr nl:!rc ,.c~mplex. r l ;  tc cjrc!c p:~;.ed 
irradeq~atr, and c f t i ~ f - : s  wcre made to descr!k a iargcr 
surfiice by desigxantng a rci-c~nt!iiry :ej-erznce po111t rand 
~ 3 2 5 t r ~ ~ r i ~ i 2  : i < ~  < ! i ; ~ t ~ ~ ~ i ~  ,j:; 5pL<~d <>z LIIZ :w:> 

xefererrce !>c-ihnrs A S  I'{~LI M a t  r c~c r . t~ r .  :i i i a?  k;;~ "ijund 
prefe~ahlc to ilesigri>:e a re f r i - ec~ r  yurn! at or nedr  each 
runway end. These ie ler?ni9 pvtnts are usually Ioca!ed a t  

the end i;f !he i unwat  strip (60 IP? f'40nl :hr runway cnd 
where the runwaj- c{;(lr' n u m k r  J \  .i c:r d l  ~ : l d  fin :he 
extznded :ur?wzv centre i ~ n t . .  ' t  kt< rrl.,~t.r ho~i;n;:!sI 
surfase is then csnrtructed by strhic~ng ::I) d r c  of the proper 
radius Irgm each such reference po~rit .  'fhe boundary of 
the surface 1s completed by s t r~ lgh t  lines tanycnr to 

adjacent arcs. Such a surface is ~llustxated In Chapter 1. 
Figure 1-2. Thu conical surfarc originates from the 
periphery of the surhce so constru~ted. %here srgnificant 
differences exist between runway end elevation< (of' the 
order of b in or more), rt would k tirsirabfe to establish 
the elevation of rhe Inner horizontal surface 45 m above 
the lowest reference pt~ant elevation to provlcle a greater 

margin of safely. 

2.7 OBSTACLE SURVEYS 

2.7.1 %der:ti,4'icarlo:1 of o b s u c l e ~  nequ:~-es i: ct~nip!cie 
engincericg survey of all ai,cas utidci lying thc obstacle 
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made available. Specifications concerning the services ru 
which the above details are to be made available and the 
manner in which they are to be published are prcscrikd 
in Annexes 4 and IS.  From the standmint of safety and 
regularity of civil aviation, every effort should &e ma& to 

comply with the a b v e  requirements. 

2.1 1.2 Whenever an obstacle, either temporary or 
permanent In nature, is identified, it shouid k reported 
promptiy to the aviation community. To eh~s end, the 
agency conducting the ohtack  survey ~overnmenb or 
auport operator) sh~lmld be reswnsibk for seeing that 
information on oht:icles is  promptiy transrnitkd to the 
authority respnsibie for disseminating aeronautical 
information, viz. aeronautical informtion service. As 
indicated in Section 2.5, reporting of new construction 
may be done by the project sponsor, the locsl planning 
body. the canstpuction licensing authority or the airport 
operator. The airport operator has the mast direct interest 
in seeing that information is  properly disseminated and, 
lhrough visual inspections and periodic surveys, is most 
IikeIy to be aware of the presence of new obstacles. It is, 
therefore, in his k s s  interest for the airwrt operator to 
report all data on obstacles, including marking and 
lighting, to the aeronautical information service for 
further distribution. Reports my be verbal, but should 
be codwmed in writing as won as possible. 

2,11.3 Annex I5 contains detailed requirements on 
methods of dimmintlting aeronautical information, 

including dau on O ~ S U C ~ S .  in addition to NOTAM, 
which m y  be given either Chss I disvibution (by means 
of ae~tmmmunicationl or Class It] (by 0th means), 
mteriat may b issued in the form of Aeronautical 
Informtion Publications (AIPs) or Aeronautical 
Information Circulars. Where a critical situation may 
exist, information should k d i s s e h k d  by verbal 
reports from the air ~rrrffic conk01 to aircraft in the 
vicinity. AIPs should contain (among other item) 
current information on ohtaclter and obstacle marking 
and lighting. Each AIP should k amended or reissued at 
reguhr intervals as may be necessary to keep it up to date. 

2.1 1.4 Obstacle information from obsracle surveys or 
other sources, such as rewrts from airport operators, is 
also presented in the form of Aerodrome Obstruction 
Charts A and 0, Instrument Approach Charts, Visual 
Approach Char& and Landing Charts, which are 
described in Chapters 3 ,  4, 8, 1 1 and 12 of Annex 4. 
Charts produced in conformity with the provisions of 
Annex 4  my form a part of the AIP, or may be 
distributed separateiy to recipients of the AIP. 

2.1 1.5 A high degree of coswration among 
government and local authorities, airport operators and 
prowrty owners is required to control obstacles and to 
provide a safe envlonment ror amcient owration of 
aircraft at airpsras. 



Chapter 3 
Temporary Hazards 

PREFERRED PROCEDURE FOR DEALING WITH 
TEMPORARY HAZARDS ON RUN WAY STRIPS 

3.1 INTRODUCTION 

3. I .  1 The term "temporary hazard" includes work in 
progress at the sides or ends of a runway in mnnexion 
with airport consuuction or maintenance. It also indudes 
the plant, machinery and material arising from such woyk 
and aircraft immobilized near runways. 

3.1.2 The prime responsibility for determining the 
degree of hazard and the extent of' ?ulerabte o hstaclc xust  
ultimately rest with the competent attthority who shol~ld 
take into account: 

a) runway width available; 
b) types of aircraft using the aiiport and dlstriblakion of 

traffic; 
s) whether or not alternative runways are availabhc; 
dj  the possibiiity of cross-wind operations, k a r j n g  in 

mind selisonal wind variatiorq; 
e)  the weather conditions liksl: 16.)  prcvnil a! the time, 

such as the visibility and precipitation. ' S ~ E  la~ier is 

significaxat as it adversely afrects the braking 
coefficient of the runway, and thus an aircraft's 
controliabiiity dux~ng ground run: 

f )  the poss!bitlty of a mrnprornis~ between a reductmn in 
runway Iength and some degree of the approach 
surface infringement. 

3. I .S AH such hazards should be promulgated by 
NOTAM and marked and lighted ir. accordance w t h  the 
requirements ol' Annex 1 4.  For unforeseca ble hazirds. 
such as a~rciaft running off runways, pilots must k 
informed by Air Traffic Coo$rol of the position and 
n:iture of the hazard. 

3 .2  RESTRICTIONS FOR 
PiOW-INS'CRk'MENT' A N  l b  

YON-PREClSfON APPRQbAI'H RUNWAYS 

3.2.1 'Three zones aionpsrde runways can be 
identifiid and ai'e shown on Figirre 3-1 as I ,  II  and Ill. 

F~gure 3-1. Limits of zones 
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Zone I 

3.2.2 This z o m  lies within: 
23 m of the runway edge where the runway code number 
is 2 ,  3 or 4; 
21 m of the runway edge where the runway code number 
is 1. 

3.2.3 Work may take place in this zone on only one 
side of the runway rat a time, The area of the obsmle 
should not exceed 9 m2, but narrow trenches may 
exceptionally be allowed up to 28 m2. Any obtacle 
permitted should be limited in height to provide propller 
or pod cbmance for the type of aircraft using the 
aerodrome, and in no case shouid the height exceed 1 rn 
above the ground. Any pibs of earth or debris which 
could damage aircraft or engines must k removed. 
Trenches and other exmvations should be backfilkd and 
compacted as woo as possibk. 

3.2.4 No plant or vehicles should elperate in this mne 
when the runway is in uw. 

3.2.5 An aircraft immobiiizd in this zone would 
automatically require the closure of the runway. 

Zone I1 

3.2.6 This zone extends from the outer edge of Zone 
I to the edge of the graded strip for each class oh runway. 

3.2.7 The restrictions to Ix applied depend on the 
type of operation taking place and the weather conditions. 

3.2.8 With a dry runway and not more than 15 kt  
cross-wind component for runways of code number 4, 
and 10 kt cross-wind commnent for runways of wde 
number 2 or 3, the following work may be permitted: 

a) Visualflight conditions 
1) Unrestricted areas of corlstruction, with the length 

of excavation or excavated material parallel to tbs 
runway being kept to a minimum. The overail 
height of excavated material shall be lirnikd to 2 rn 
above the ground. 

2) A11 construction equipment should be mobile and 
kept within normal height limits 

3)  The runway m y  continue in use when an aircraft i s  
immobilized in this zone. 

b ) Insrmmnr Jlrgkt conditions 
1) Unrestricted areas of cr?nstsuction, with the length 

of excavation or exmvated material parailel to ihe 
runway k i n g  kept to a minimum. The overall 
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height of excavated materia1 shall lx limited bs 2 m 
above the ground. 

2 )  All mnsiruetiorn equipment should be mobile and 
keg9 within norm1 height lirxkits. 

3) When an aircraft k c o m s  immabiI& in this 
zone, the runway should be closed. 

Zone 111 

3.2.9 This zone applies only tn non-precision 
approach runways used in conditions of pmr vislbiig or 
low cloud h e .  It extends otniwar& from the edge of the 
graded strip ro the edge of the strip required for missed 
approaches, is. 150 rn frem 413 runway setltre liw. 

3.2.10 There are no restrictions on the work in this 
area. However, care muss be taken tc emure that the 
work and the vehicles associated with the work do not 
interfere with the owration of radio navigational aids. 
The critical zones for radb aids are &mikc8 in Amex 
10. Attachment C. 

N o t .  - Controcror's permnent and wni--pmaanent 
pkrnr utrd moblie qequipment wi;kaImwn from the strips should 
nol iqfritige the W ~ S ~ ~ ~ Q I I C B I  sutfaca &riM in A n n a  14. 

3.2.1 1 fn the case of work adjacent t the runway 
ends, the maximum possible use should be m& of 
alternate runways OP the displacement of the threshold so 
that the obsmcie dms not fall within the effeaive swip 
length or peretrate the asmiawd approach surfaces. 
However, where landing disbnce may k critical, i t  my 
t>e safer io permit such an infringement near the runway 
end rather than displace the threshold. 

3.3 RESTRIC'FHONS FOR 
PRECISION APPROACH RUNWAYS 

3.3.1 Pmision approach runwys category III. ICAO 
Circular 148, entitled S u ~ ~ c e  Mowmnt Guidance and 
Control Sysiem, detaib what spe.cial procedures shouid be 
fol towed to ensure safety when opera tionrs are taking 
place under Inw visib~lity conditions. The restrictions 
concerning the movement of vehicles and personnel 
detailed therein should be observed. In particular, no 
work should Iw permitted on any part of the movement 
area when the runway is k i n g  used. All equipment 
should be outside the obstacle-free zone and all personnel 
should k withdrawn from the movement area, The 
restrictions concerning the height of piles and debris in 
3.2 .3  and 3.2.8 are equally applicable to precision 
approach runways category 111. 
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3.3.2 Precision approach run ways category I and /I. N 0 

w ~ r k  should be permitted with~n the OF2 when the 
runway is in use. All equipment and personneI should be 
ouuide the obstacle-free zone. The restrictions 
mncerning the height of piles and debris in 3.2.3 and 
3.2.8 are equally applicable to these runways. 

3.4 PRE-CONSTRUCTION MEETING 

3.4.1 I t  is an excellent practice for the contractor, 
airport operator and traffic control authority (where 

traffic wntroi exists) u, meet well in advance of the start 
of construction. This meeting can then consider such 
matters as discussed above, and agree on: 

a) means of control of construction vehicles so as to 
minimize interference with aircrdft operations; 

b) scheduling of construction activities to conform as 
much as possible to periods of minimum aircraft 
activity; 

c) disposal of excavated material, slorage of construction 
materials and equipment, and conditions of work she 
at the end of the period of  work. 



Obshck Surveys 

4.1.1 This section &ah with $ha survey of the 
approach wtli and surface, take-off climb area and 
surface, transitionid, horizontal and conid  surfslces at 
both proposed and existing airports, for the 
determination of the location and elevation d objects that 
may constitute infringements of the* surfaas. in the 
case of a precision approach runway or a runway on which 
a precision approach aid is likely to be installed, the 
survey should aver the additional AorizontaI surface 
associated with this aid. This horizontal surface, which is 
located 30 rn above the aerodrome reference point, is 
rectangular in shpe.  The width of this surface is 1.75 km 
symmetrically situated about the runway centre line, and 
iu length extends from a distance of 1 050 rn prior to the 
precisian approach threshold to the end of the runway 
strip remote from this threshold. 

4.1.2 Clearance surface' piam produced as a result 
of this survey, showing the aerial contours of the 
clearanm mrfaces in conjunction with the location and 
reduced level of objects which constirue obstacles, will 
enabtc: 

a) the assessment of the extent of infringemenn of the 
clearance surfaces and the przcticablity of reducing or 
removing the nebstactes causing infringement; 

bj the determination of the extent to which marking of 
obstacles is necessary; 

c) the determination of operational procedures, such as 
critical heights for aircraft circling, and procedures for 
use in the event of an emergency during take-off and 
landing; 

d) the compilation of the height limitation plans 
aswiated with the Air Navigation (Buildings ConeroII 
Regulations. For the compilation of these plans it will 

I .  The term 'rlearance surface' used in this secuon IS 

synonymous with 'obstacle Iinlttation surface'. 

be necessary for the clearanm surface pIam to incIu& 
ground contours and fatures in critical are.#. This 
informtion m y  be available from pfam compiled by 
Iml government authorities, &%.; othcnwise it will be 
neceswy to obtain the idomtion by mnna1 survey 
m*o&s. 

4. t .3 The clearan= surface survey should normal& 
te carried out with a theodolik mpablt of reading both 
horizontal and vertical angles to at kmt 5". 

Ckarance surface ch611ctebbtics 

4.1.4 Tha approach area and surface, the take-off 
climb area and surface and the Iransitioml surface 
characteristics vary with the nature and type of aircraft 
operations conducted or p r ~ w e d  at the airport 

4.1.5 Prior to commencing the survey, it is msessrtry 
to ascertain the nature and type of aircraft operations 
condusted or p r o ~ x d  at the airport, then determine the 
physical characteristics o f  the clearance surfaces. 

4.1 b If  a topgraphical map of the arw is avstihbie, 
the survey asan be assisted materially by pBtring the limits 
of &be clearance surfaces on the map for use in the fieid. 

4.1.7 'The survey prmdure shall consist of 
determining : 

a) the lcrcation and reduced level of runway centre lines 
at the ends of existing and/or propoxd runway strips, 
the ends of any approved clearway kyond the ends of 
the runway strips and, where future extension is 
wntemplated, the ends of the future ex:cnsian; 

b) the location and reduced level of the aerodrome 
reference point; 

C )  the: location and reduced level of the highest points of 
all objecis which may constitute obstacles to the 



clearance surfaces. Ground levels should a h  k 
obtained for any obstscies which, in the opinion of the 
surveying off~cer, can be removed; 

d) he  lwtion and reduced level of the highest object 
between adjamnl take-off climb a r e s  within the 
horizonta1 and conical surfaces, irrespective of 
whether this object infringes the surfaces; 

el the location and spot levels at  changes in grade d any 
roads and railways wilhin the approach area and Iw 
than 600 m from the inner end of this area; 

f) the magnetic bearing of (he runway centre Lines and 
the magnetic declination to the nearest degree. 

4.1.8 Reduced levels should be determined to the 
nearest 0.30 m and related lo mean sea level if possible. If  
this is not possible, the assumed datum shall be ~Learty 
indicated. Any procedure used For determining reduced 
levels must take account of the curvature of the earth and 
refraction as necessary to meet the order of accuracy as 
specified in 4.1.13. 

4.1.9 Obstacles shall be designated, e.g. tree, hill, 
pole, tower, spire, vent, chimney, mast, post, antenna, 
building, house, etc. 

4.1.10 The vertical and horizontal limits of 
penetration by obstacles of large extent, such as hills, 
mountain ranges, etc., shall be determined by obtaining 
critltal sspot reduced levels and the horizontal area of 
penetration. 

4.1.11 ThefieIdworkassociatedwith4.1.7, withthe 
exception af c j  and dl, involves normal survey 
procedures and will not be h a l t  with further. In many 
cases this information is available from existing contour 
and feature plans. 

4.1.12 The field work associated with 4.1.7 c) and dd) 
involves, firstly, a preliminary prmdure to identify 
objects which may constitute obswes and, secondly, a 
procedure ta determine the location and reduced level of 
these objects. In certain cases it may be possible to 
combine these two procedures. 

4.1.13 The order of accuracy of the field work shall 
be such that the resulting data will be within the 
maximum deviations indicated hereunder: 

a )  the horizontal dimensions of runway strip ends, the 
ends of any approved clearway beyond the ends of the 
runway skips, aads of future extensions. shall !E 

determined to the nearest 0.30 rn; 

b) objects which m y  constitute obstacles to the clearance 
surfaces shall be located horizontally within 4.5 m plus 
0.30 m for every I 50 m Prom the origin sf the surface. 
Reduced levels shail be determined to within 23 cm in 
the first 300 m from the origin of the surface, 
increasing at the rate of 15 crn pt r  300 rn thereafter . 

Note. - For f h ~  purposes of accuracy the origin of fhp 

~onicol S U ~ K C ~  sholi h~ the aerodrom~ reference paint. 

Take-08 climb area and surface 

4 .I . i4  An accurateiy measured baseiine should be 
established at the end of the runway strip or at the end of 
any approved clearway beyond the end of the runway 
strip. This baseline sbwld be equal in length to the inner 
end of the &ke.off cUmb area, and i t  should k set oul in 
such a manner that i t  is at right angles Lo and symmetrical 
a b u t  the runway strip centre line. Ptgs should be 
established at the ends af this baseline, and these pegs 
shouid k coincident with the inner corners of the Iskc- 
off climb area. The reduced level of these pegs should be 
determined by normal levelling methods for Later use in 
computing the reduced level of obstactes. 

4.1.15 The uuuide edges of the take-off climb area 
should be established by positioning the theodolite on the 
corner pegs {ends of the bseltne) and turning out a 
horizontai angle with reference to the baseline, equal ro 
the sphy angle ppIus 900. Sighting poles positioned on the 
alignment of the o u ~ ~ i d e  edges, sipre diseance from the 
corner pegs, will materialty assist visual inspection of khe 
extent of the take-off climb area. 

4.1.16 With the ~ehesdolite se? up over a corner peg, 
the take-off cfimh surface may be examined through the 
telescope of the instrument by setting out a vert~cal angle 
equal to the gradient of the surface and rotating the 
telescope from the outside edge of the area towards the 
extended centre line. This process is repeated from the 
oppasite corner peg. 

4.1.17 Any object that projects through the surface 
constitutes an obstacle, and as this method of identifying 
obstacles is not precise, any object closely appmac hing the 
surface should also be tentatively identified as an 
obstacle. This method of identify!:-.g uhstacles 1s not 
precise due to the Followiag  factor^: 

a)  no correction is made for the :chlrlarnenk trlzscope 
k i n g  a01 ooiricidena with ground ievet a r  the r3ei7tre 
mint of the inner edge of the su~i'ace; 
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b) no correction is made for curvature and refraction; 
c) the gradient of the surface is not necessarily read in a 

vertical plane at right angles to the surface. 

4.1.18 The location and reduced level of objects 
which constitute obstacles, or which have been 
tentatively identified as possible obstacles, m a y  be 
determined accurately by: 

a) triangulation and the reading of vertical angles from 
the ends of the baseline or other control stations 
established for !he purpose; 

b) traverse and levelling from the baseline or other 
control stations It would 'be necessary to employ this 
method where objects suspected of being obstzcles are 
shielded by other obstacles. 

4.1. I9 As a general rule the principk of triangulation 
should not k employed where the apex angle (the angle 
at the oobjeci) is less than 2' 15', or where the distance to 
the object is greater than 25 times the length of the 
baseline. For distant objects, this rule will entail 
lengthening the baseline by establishing other mntrol 
suitions or employing the principle of traversing or a 
combination of both traversing and triangulation. 

4.1.20 In cases where future runway and/or strip 
extension is  contemplated, the survey should be 
extended to inc!ude: 

a) the loation and reduced level of objects above ground 
leve: betwee11 the ends of the existing runway strip and 
the ends of the ultimate extension for the full width of 
the take-off climb area based on the end of the existing 
runway strip; 

b) the location and reduced level of objects which 
constitute obstacles to a take-off c!imb surface from 
the end of the ultimate extension for the full width of  
the bke-off climb area based on the end of the existing 
runway strip. 

Approach a m  and sur-ace 

4.1.2 1 The physical characteristics of the approach 
area and surface are less criticat than thcse of the take-off 
climb area and surface, except in the case of runways 
associated with precision approach land ngs. 

4.1.22 The survey associated with t?e take-off climb 
area and surface will therefore fulfil the requirerncnrs of 
the approach area and surkce except for the precision 
approach !anding case. 

4.1.23 The survey procedure for a precision approach 
area and surface is  the same as set out for the take-off 
climb area and surfam, except that the physical 
characteristics for an international or domestic precis~on 
approach area and surface (whichever is appliablef art 
used. 

Transl~ioml surface 

4.1.24 The survey of the transitional surfaces, as far 
as identification of objects which constitute obstactes is 
concerned, can best be carried out in two parts. One part 
consists of  the survey of the transitional surfws 
associated with the approach surface, and the semnd part, 
the survey of the transitional surfaces associated with the 
runway strip. The reference lines for the purpose of 
transitional surfaces associated with the runway strip are 
lines coincident with ground level originating at the ends 
of the inner edge of the approach areas drawn parallel to 
the runway centre line. 

4.1.25 The identification survey for transitional 
surfaces associated with the approach surface can best be 
carried out with a theodolite or rnodfied level1 in which 
cross-hairs at a gradient of 1 in 7 Rave ken inmrporated. 

4.1.26 For this part of the survey the instrument is 
positioned along the iine representing thr 'dge of the 
approach area and at such a distance outward along this 
line that the telescope is in the plane of the approach 
surface The teiescope is then elevated to the grrndien t of 
the approach surface, s!gh?ed along the line :epresen Ling 
the edgc and clamped b t h  vertically and horitonfaIly. 
The cross-hairs in the telescope at a gradient of I in 7 will 
then be in the plane of the transitio~ai surface associated 
with the approach surface, and any objects which project 
through this plane constitute obstacles. The process is 
repeated for the opposite aide of the approach surface. 

4.1.27 If  an instrument with cross-hairs at a gra<lient 
of 1 in 7 is not available, it is necessary ta determ~ne the 
location and reduced level of a nurnher of objects 
suspected of being obstacles in the area under 

I .  A m d ~ f l r r f  lrvel IS a standard surveyor's lew: w h i i l ~  I?::, 
h e r 1  csperrdllv modified for sclrveys of t b : ~  rlaiute TI:: 
modification mnsists of a rearrangement n i  thc ~~ l~s rxqx  
optics to widen the field of view lo permi: the tnstalla!!r;-I cf n 
gratic~rlr c)n which percentage grad~ents II;:?t: t c e r  cupraved 
Th is  er~n l~ les  the telcscnpe bubble tc; be rs-',i!ne:t :n the cen!:c 
of 11s (: i t1 w h ~ l e  !he grad~en: i r  being r t ~ d ,  .ind s~rnplifies the 
Insirl:nten! work to Iel'ctlrng the ! -~ s t run rn t ,  pci~n::np drui 
readrnp the percentsge p:zdicnt c!~reit 'To !'icc:l!t;,i:: r L . ?  w:r. *, 
of trdnsi$irinal . :urfirrh. !!ner a! gra r i ! c "?c  c!f ! !v ' ha,,c aisr 
h t t t l  tncrrrlwrateri :n !he gra!icule 



examination by precise methods such as those indicated 
in 4.1.18. Other objects can be compared with these by 
visual inspection, and the ~den~~fication of possible 
obstacles can proceed. 

4.1.28 The Imtion and reduced level of objects 
which constitute obstacles, or which have been 
tentatively identified as possible obstactes, m a y  be 
determined as indicated in 4.1.18. 

4.1.29 For the identifiation survey of the 
transitional surface associated with the runway strip, the 
theodolite is positioned on a line jornrng the object 
suspected of constituting an obstacle and the runway strip 
centre line (the line being at right angles ta the strip 
centre line), and also at some distance outwards from the 
reference line (see 4.1.241, so that the telescope of the 
instrument is in the plane of the transitional surface. 

4.1.30 The telescope is elevated to a gradient of 
1 In 7 and clamped vertically, then sighted at the object. 
The telescope is then in the plane of the transitionai 
surface and if h e  object projects through this plane il 
constitutes an obstacle. 

4.1.31 When tt number of objects have been treakd 
similarly, other objects can be compared with lhese by 
visual inspection and the idenrtficaltun of possible 
obstacles can proceed. 

4.1.32 The location a l ~ d  reduced Ievel of objects 
which constitute obstacles, or which have k e a  
tentatively identified as possible obstacles, m a y  k 
determined as indica~d in 4.1.18 

Horizon&/ and conrcal sufluces - 
Additional horizontot surfbce ass(~:iuted 
with a precision approach runway 

4.1.33 The identification of objects which constitute 
obstacles to these clearance surfaces can hest k carried 
out by reference Lo a mpographical map on which the 
limits of [he surfaces have been plotted. Since these 
objects wilt be a t  least 30 m above the aerodrome 
reference point, they will be tall, easily seen objects or 
objects on high ground, the locatton of which can be 
determined from ad inspection of the topographical map. 

4 1.34 If  a topographical map is nor available, i t  is 
necessary to determifie the Iocati~ii and rerjilced level of  a 
number of objects suspected o f  being obstacles to these 
surfaces by precise methods such as those ~ndrcated ir! 

4.1.18. Other objects can be compared with thee  by 
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visua! inspeciion, and the identification of possible 
sbshcbs can proceed. 

4.1.35 The 1mtion and reduced level of objects 
which constitute obstacles, or which have been tenla- 
tively identified as possible obstacles, may IE determined 
as indicated in 4. I .  18. 

Application of aerial ghotog~a~rneay 
to clearars~e mrfacp survtys 

4.1.36 Where extensive and complex clearance 
surfice surveys are involved, i t  miy Lle, expediefi! and 
economical to use the principle of aerial photogrammetry 
to produce a plan of the area showing the location and 
elevation of objects likely to constitute obstacles. On this 
plan the limlts together with the aerial contour of the 
various derarance surfaces can be plotted, and the 
objectives as set out in 4 .1 .2  a n  be achieved. 

App/iCaiiO~ of te~restriai ghotogrammefy 
to apprwch. take-of climb and 
transirional surjhce surveys 

4.1.37 Where i t  is desired to produce a pictorial 
representation af thc approach, rake-off climb and 
transitional surfaces ~Rttwing the extent o f  infringement 
of these surfaces, thc method of' taking terrestrial 
photographs descicr~kti h i o w  may Se employed. Such a 

picrorial tepresentAtrorr is i n  idea! means of detailtrig 
reqiliremenes for approach, wke-off dimb and 
transitions! surface clearing, particularly whcre the 
obstacles consist of heavily t ~ m k r e d  areas Such a 

pictorial representation is also an excellent check that all 
objects which constitute obstacles have k e n  picked up by 
any previous survey using normal survey procedure. 

N o c  - The ~ransitionai surfirce rpfprred IO i~ !he 
transitional suPfare associated with the opprooch rurfuce 
on+. 

4,1.38 While i t  is possible to extend this phutr~- 
graphic method to produce a plan showing the lorat  ion 
and reduced level of obstacles, i t  has been tc?und in 
practice that the additional photographs and field w:rk 
required for this purpose make this aspect o f  the method 
too cumbersome. 

Theory 

4 1.39 If a cumer:i is set up In :! i hne .  the pl;lnc wi l l  
project as a straight line on the neg;!!;ve. i-irrt!,er. :! rht: 
camera i s  level and pointed in the dlreclron ot t h e  steepest 
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slope of the plane. the projection of the plane wit1 he 
parallel to the projection of  the horizontal plane nhrough 
the camera. 

4 . 1 . 4  Since the approach surface, take-off climb 
surface and transitional surface are planes, they will be 
projected on the negative as straight lines, provided the 
camera lens is in the plane under consideration when the 
photograph is taken. 

4.1.41 In  thecaseofammesaseton theedgeofthe 
splay, i.e, the intersection of the approach surface and the 
transitional surface, both planes will project on the 
negative as straight lines. 

4.1.42 However, these planes cannot be drawn on 
the photograph unless they can be related to some datum 
available on the photograph. This datum can be supplied 
by setting out targets the reduced level of which is equal 
to that of the camera. A line drawn through these targets 
on the photograph will be the projection of the horizontal 
plane through the camera. 

4.1.43 If the targets are set out so that the centre one 
is in the vertical pkne through the axis of symmetry of 
!kc reac'red planr and the cthers are set out on either 
side at a ~ z r a i n  horizontal angle, i t  is possible tu ccjnslruct 
an anguIar scale from the three targets in the photograph. 

4.1.44 Using this scale, dsstances can be set out on 
the photograph above the cenue targei equilf to the angle 
of elevation of the surface under consideration. A I ~ n e  
drawn through this point parallel to the horizontal plane 
would be the projection of the surface. 

4.1.45 In  the case of a camera set up on the edge of 
the splay and in the approach or take-off climb surface, 
targets are set as kfore, except that ihe outer target is set 
at an angle from the centre target equal to the angle of 
splay. 

4.1.46 On the resultant photograph, the surface 
under consideration is drawn on to a porn1 perwn- 
dicuIarly above the outer target. At this point, in 
the case of the approach surface, a line at a I in 7 slope 
can be drawn towards the edge of the photograph, since 
we are looking across the slope of the transitional surface. 

4.1.47 Since the bearing of acy point on the 
photographs can be measured. it follows that the position 
of any object may be calculated or pbtte-d, providing it 
appears in more than one photograph and the positions of 
the camera sbtisns have been fixed by survey. Ifowever, 
as mentioned in 4.1.3X, it has been fr;iind in practice that 

the additional phoiographs and field work required for 
this purgog make this aspect of the method too 
curnbrsume. 

Equipment 

4.1.48 The camera should be a g o d  quality camera 
with a 90 mm lens, or its equivalent. 

4.1.49 The vertical control shall be established with a 
level similar to a Watts Microptic or its equivalent. The 
level shall have a small platform attached to the telescope 
barret and the metal cover surrounding the main bubble. 
This platform farms a stable mount for the camera, and 
the weight of the camera is  directly a h v e  the vertical axis 
of the level. Small ridges should k provided on the Front 
and back edges of the platform to hold the camera in the 
same position at each mounting. A captive screw should 
be provided on the camera tripod fitting. The horizontal 
control should be eslablished with a theodolite. 

4.1.50 Targets should be circular and consist of any 
rigid material wrth a lube and clamp m e w  on the rear 
side. They should be painted in quadrants, and should 
have a radius equal to the measurement k tween  the axes 
of the telescopz of the level and the camera. 

4.1.51 The pole up and down whish r3e target is 
adjusted for heighi my be the normal survey rangtng 
rod,  but should be capable of being exknded to 3 to 3.5 nl 
high. 

Fie M procedure 

4.1.52 Camera positions arc selected on the extended 
centre line of the runway and on the outer edge of each 
splay, so that the camera, when set up, will in each case 
h in either the approach surface or the take-off climb 
surface. The camera in the splays, when associated with 
the approach surface, will also k in the transitional 
surface, since the outer edge of the splay is the 
intersection of the two planes. The camera positions are 
established, boeh in position and elevation, with respect 
to the end OF the runwdy strip. 

Note. - TO obviate the n ~ c ~ s s i p  .for twn re~s qql' 
photogmphs, one for t h ~  lake-off climb s s l~ ; ?~~e  lrnd m e  ,fov 
the approach and transitional surfucc, the fro w:tian ., i 
surJaces m y  be applied IO I ~ P   edge.^ o/ :he mke-OF ciir- 5 

surjgcr rorher Ihan t h ~  @&es gfthe Qpprmrh s?dq:'+~ ~ r :  c??~.'s 
o t h ~ r  Jka p! international precirion apprmrh surfnres. Thi.r 
m ~ y  be done pmvided no s i ~ n f l c ~ n r  ecnnorntc p~cnlr: us 
r~gurds clearing ~ ~ ' r r ~ m i i i o n a l  S U ~ ~ O C P S  1s in v ~ 1 r ~ d .  
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4.1 5 3  When the camera position on the extended 
centre line is determined, the theodolite is set up oVtr tU8 
wint and target pasrtions are established. One target is set 
on the extended centre l ~ n e  of the runway and one on 
each side at equal angles, selected to suit the camera - 
usually 280. Targets need not be at any fixed distance 
from the camera. 

4.1.54 The theodolite is repiaced by the level and the 
bttom edges of  the targets are levelled. The camera is 
then attached to the level. Since the radius of the target is 
equal to the vertical separation of the axes of the level 
telescope and the camera, the centres of the targets arc 
level with the camera lens. 

4.1.55 The camera is directed towards the centre 
target and the photograph taken. 

4.1.56 ,4 similar process is followed at the splay 
camera points. The centre target is et out on a bearing 
parallel to the extended centre line of the runway. the 
inner target 20" off this line, but the outer target is set out 
at the splay angle. The camera is directed a t  the centre 
target. It should be noted that the camera axis is always 
horizontal. 

4.1.57 The resultant negatives are enlarged so that 
the 20" interval &tween targets measures 125 mm (this 
is approximatety a four diameter enlargement 1. 

4.1.58 A straighl line drawn through the a d t i e  df 
the targets represents the horizontal plane through the 
camera. 

4.1.59 Using a positive-negative transparenl scale on 
which 200 equals 125 mm, a distance equal to the angle of 
elevation of the take-off climb or approach surface 
(whichever is applicable) m a y  be marked up abave the 
targets, and a line drawn parallel to the horizontal line 
through the targets. This line represents the required 
surface, and clearly indicates whether the surface is clear 
or obstructed. 

4.1.60 With regard to the splay photographs, the 
surface can be similarly drawn, but is terminated 
immediatety above the splay target. Frotn here, a line at 
1 in 7 is drawn outward, and this line represents the 
transitional surface. 

4.1 -61 The three photographs together represent a 
ccrnplete section of the take-off climb or approach and 
transitional surface. 

4.2 UNITED PlirCdGDOM PRACTICE 

4.2.1 AeronauiLai airport surveys are undertaken to 
determine the Jrxaiirlrm and height of various objects in 
dehmed asem around an airport. This information is 
necesury for the production of aeronautical charts 
required for international aircraft operations, and for 
determining which of the objects constitute obstltcies in 
the aeronautical snw. Those objects which are found io 
k obstacles can ahen k rernaved or, if this is no1 
possible, they can k marked and/or lit. 

4.2.2 The following airport survey specifications are 
used to obtain the obstacle data necessary to comply with 
the XCAO Standards and Recommended Practices 
contained in the rekevant Annexes and the requirements 
in the United Kingdom bjcurnent CAP 168 which deals 
with rbc physical requiremenu for Uriincd Kingdom 
licensed airports. 

4.2 3 Fur runways used by /large jet aircrqfi. The area 
to k surveyed commences ar the inner edge of  1 he lake- 
off climb area. where i t  15 I80 rn wide. i t  i s  symmetrical 
a b u t  the extended cenue 11ne and increases uniformly ir 
widlh from 180 m to 3 930 rn a t  a d~sunce r:f 1 5  000 nr 
from origin. The sign if iunce of irh:.tacies within this 
area is relared to a pmfile. which has cn upward slope 
1 .I! p e r  cent l'iorr. the r)rig~n out in 9 000 m from Lhe 
origin. where ihe plarae continues hori~ontalty at 90 m. 
Where !his survey plane rouciirs :;u obstacle, i t  is 10 be 
reduced until i t  rouches the first frangible obstacle or 
reaches 0.5 per' cent. 

4.2 4 Xn the Erst 900 nt, obraacles are cor~.s~dered to 
cast a horizontzi shadow forwards: from 900 rn to 
9 000 m, the shadow has an upward slope of 1 per cent; 
from 9 000 m outwards, rhe shadow i s  again horizontal. 
Obslacles lying wholly beneath such shadows need not be 
shown on the chart (but see 4.2 5 for selective shadow~ng 
procedure). In addition, in the outer sector from 9 U(j0 rn 
to 15 000 m, obstacles mag bit consirlrred io cast a 

backward shadow of slow of 10 per cent. A11 obswk-les 
lying wholly beneath such shadows need not be shown 
(but see 4.2.5 for selective shadowing pro~xdure). 

4.2.5 Current UK legidation a!Iows the pilots of' 
smaller aircraft lo consider an obstacle-awoun ta ble take- 
off flight path iirea !TOFPA) r:f lesser tctai wldth than 

that defined in 1.2.3. In order to ensure that obstacles in 
this area are not eliminated from the Type A churl by use 

QC an obstacle shadowifig technique ?nrversai!y appl~cab!e 



over the whole area, a se!ec!ive obstacle shddowing 
procedure is adopted. For obstasl!: shadowing purposes, 
the take-off flight path area ITOFPA) descrikd in 4.2.3 
is init~ally surveyed for all acajuntable obslacles. I t  is then 
divided into t h ~ e e  sections. Each of thc two outermost 
sections consists of a strip 25 rn wide, running parallel to 
its respective outer edge of the TOFPA. The accountable 
obstacles in the central section are permitted to 
shadow obstacles in the two outermost sections. 
Accountable obstacles in the two outermost sections are 
not permitted to shadow obshcks in the central section. 
Accountable obstacles in either of the outermost sections 
are not permitted to shadow obstacles in the other 
Outermost section. 

4.2.6 The order of accuracy required is thar given in 
Annex 4, Chapter 3 ,  3.9. 

4.2.7 If  a turned take,.off climb area is considered 
necessary, the area to be surveyed shall be determined 
by consultation between the appropriate aerodrome 
authority and the operators, 

4.2.19 0 t h  runways. These will conform to the 
swciiiclrion~ or Annex 4 

4.2.9 All obstacles are 1.0 be determined which 
penetrate: 

a) the runway strips; 
b) the uxiway strips; 
c) the approach surface; 
d) the take-off surfaces. 
el the transitional surfaces; 
f! the horizontal surfaces; 
gl the conical surfxes. 

4.2.10 The dimensions and slopes of obskde- 
accountable surfaces are t~ k determined by a combined 
study of Annex 14 and CAP lbe. Where d~fierefices 
occur, the more demanding specification is to be selected. 

4.2. I 1  Accuracy of' survey is to be in accordance with 
Annex 4, Chaprer 4, 4.9. 

RA C sur wy Vor precision approoch prwrdures) 

4.2.12 A detailed survey is  requircd for all categories 
of 1LS procedures and surveiifance radar approaches 
(SRA) to a tterm~natron range of 1/2 KM. ?'he most 
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denlatlding a1 the r ?clzirt:rncnls lot thew yrwdlrrcr ,  the 
ILS tlategnry f profile and the pian Xrca uf the 5WA 
prcmdure, are used ds the bas!i of the survey A11 

ohstruc~~ons In the plan area whk h penemare or come 
within 3 m of the obstacle clearance surFdues must be 
included rn a schedute of measured heigh&. A computer 
is used to a m p t  the data In the form descr~bed In 4 2 .21  
and 4.2.22, and is programmed to calculate the obstacle 
clearance limit (WL) and dominant obstacle allowanm 
(used only in the United Kingdom) for ail categories of 
ILS For safeguarding purgoses, sample checking of the 
computer 1LS output and manual calculation of 112 NM 
S R A  OCLs, a survey plan to scale of 1:s 080 will aiso iPe 
requ~red. Alternative scales of 1.2 5Wor {:I0 WO may k 
acceptable for certain laerodromes. Surveys are required 
to tK updated annually and mrnplekly renewed every 
three years. 

4.2.13 The appr~ach funnel bas its origin at the 
landing :heshnirJ where it is 600 m wide: A60 rn downwind 
of the threshold, i t  diverges at the rate of 15  per cent 
kquivaienl to an angie of 8" 32') on each side until it 
reaches a width of  4 N M, and then remains at this width 
out to LS NPrM From the threshold. The profile of the 
approach funnel is horizontal fer the first 790 nr, and 
beyond th~s i t  has an upward siopc of i :32.  The missed 
approach beg~ns a1 ahe threshold. w h e n  i t  is 600 m wide, 
and r~mairls mnsdns IE  width unaii 875 m upwind of the 
rhreskoic'i. where It diverges a1 an angle of 15' or, each 
side. Tite rrafilr ot tn:: ::rlsxied apr,~roach is itari~nn%! for 
ihr: firs: I 8Pr!  m -pw.l:d ::f i h ~  threseold, .ind then has:~n 
upward slope GI '  i :4G. The area tertfitcates when the s b ~  
intersects the minimuxi sector aliriude. 

4.2.14 The survej requiremcnis detailed in 4.2. % 2 
and 4.2.13 were devised to meet the abssacle assessment 
requiremenos ror all ex~sting UK precision ~ p p ~ ~ i f i h  
procedures, for which the height a b v e  aerodrncne 
elevation below which the minimum p : e ~ r i t i d  vert 
clearanm cannot k maintained is detined as the ot.seai.:t. 
clearane limit (OCLI, 1.e. in accordance with the cirtrria 
in PANS-OPS, Third Ediriun, i37 1. The survey 
requirentents for all new precision approach gr~ced,~*:s  
and ai l  existing procedures are k i n g  arnenckd tf: rr%urc 
that the obstacle assessment surfaces (0.45 cc- .: I;. w;! b 

. , 
the requirtmenrs uf PANS-BPS, Yorum? :, Fir:: 
Edition, 1979, and all subsequent amend,ilc.!!-- ;!; t t . . , -  

document as approveti by the Air Pi?\, rg;tttc? 
Comni~sxion. Frum 2 5  No\..;nkr I '.: :.. tf c: ~;.~ri~cabi!sr:: 
date oi the cew PA%b:19-C!PS. tht: rnin;~r,urm;  is::.!-:^^ 
aircraft height criteria for each 7rtt,-l i5:r:y ? p . ~ r , . ~  :, 

procedure hsve k e n  referred ?a as " n h ~ t a c  ir: ' <  . :,. :. 
sltitudeiheight !OCA/Y-I)'*. 



Airport s u m  procedures 

4.2.1 5 Within the United Kingdom the fullest use is 
made of national plans. The whole of the United 
Kingdom, including Northern Ireland, is mapped on the 
transverse Mercator projection. A national grid system is 
superimposed on the maps of England, Scotland and 
Wales; Northern Iretand is induded in the Irish grid 
syskrn, the central meridian of the projection k i n g  8W 
of Greenwich as opposed to the 2%' value used for the 
remainder of the United Kingdom. 

4.2. i6  Complete map coverage at a scaie of I:10 OtrG 
or 1 : I0 560 is available. The majority of airports k i n g  
surveyed are in areas where national plans at a scale of 
1:2 500 are pubiished. These plans give bench mark 
position and elevation above datum, with spot levels 
along public highways. It is against this background that 
the United Kingdom surveys are carried out. 

4.2.17 Airport obstacle surveys are designed to cover 
the requirements stated in JCAO Annexes 4 and 14 and 
the criteria in CAP 168 where these are applicable to 
obstacle surveys. 

Field work 

4 .2 .18  Fieid work is usually carried out on copies of 
the 1:2 500 national pIans where they exist Jn remote 
areas not mapped a: I :2 500 scale. the 1 : 10 000 or 
1 :10 560 plans are used. The survey is aimed at the 
production of plans and schedules of measured heights. 
This requires: 

a) a check on the alignment and length of runways, 
threshold elevations, and the general layout of the 
aerodrome as appearing on the plan k ing  used; 

bj marking of the zones and permissible heights for take- 
off, landing and circling operations on the field copies 
of the plans; 

cj location on the plan of the points to be heighted; 
d )  heigh ting. Height differences are obtained by 

multiplying the tangent of the vertical angle, measured 
by theodolite observation, by the scaled distance 
between the plan- positions of the instrument and the 
object being heighted This difference is appIied to the 
elevation af the instrument station to obtain the height 
above datum for the particular object. A t  least two 
determinations of height, each from a different 
instrument station, must be obtained for each pomt 
heighted. 
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Ome work 

4.2.19 Alternatively, surveys may be carried out by 
aerial photography and the results verified by field survey 
sampling. 

4.2.20 The points heighted are plotted on a dimen- 
sionatiy stable piastic transparency of the appropriate 
1:2 500 national grid plan and are identified by a unique 
number. As many as possible of these points are also plot- 
ted on a 1: lOWW compilation of the I:10 000 or 1-10 560 
national grid plans covering the airport and various 
approach, take-off and circling areas. Each plan is giver! a 
reference number and the survey authority responsible 
for the information is sta~ed. 

4.2.21 A schedule of measured heights, in bkr 
f ~ r m ,  is prepared. The title page sti iks:  

a) name of airport; 
b) area covered hy survey; 
c? the national grid ca-ordinale of each runway threshold 

correct tu * % m; 
d) the elevation above ordnance datum of each runway 

threshold to -+ 0.03 rn; 
el date of survey and any revision; 
f )  a record number; 
g? the name of the survey authority responsible for the 

informa tion. 

4.2.22 Each page uf the scl!edule contains the 
following ifltbrmaiion- 

a)  the record m m & r  of the plan on which the heighted 
poia! is plotted; 

b) rhe plan number of the poin~; 
c )  height of point above datum t 0.3 rn; 
dl the 1 m national grid reference of each point, normaIly 

obta~ned by scaling from the 1 :2 500 national grid 
plan; 

e'f briei- description (limited to eight digits for computer 
inpm requirements). 

4.2.23 Trznsparcnt positive copies d these plans are 
produced on dimensionally stable plastic ma (trial and 
issued lo [he appropriate authority together with copies of 
the schedule. From the information they conlain, 
aviation officials can then decide whit h objects constiau te 
an obstacle, 

4 .2 .24  TRc fieid survey and subsequenr ofke 
procedures ensure that the data supplred is  more than 
adequate f ~ r  the prrrduct~rjn oTType A and  Type I3 chartr;, 
and allows far a mtire d e ~ i i e d  study of approac hzs. 
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4 .2 .25  The survevtr are, in general. carried out from 

highways and byways, and arrangements for land entry 
are not normally necessary. in all cases, the surveyor is 
informed as to the type of survey required in the 
following terms: 

a) Comprehensive survey: this is a first survey or a 
resurvey showing all obstacles and contours. Land 
entry is essential; 

b) Limired survey: this is first survey or a resurvey 
showing only representative obstacles in groups of 
closely ciustered objects. It is carried out from 
highways and by-ways, and land envy is not normally 
"PCeSSeFy; 

c) Revision survey: this is a check survey carried out 
where airports have previously been accurately 
surveyed and where oniy limited new construction and 
obstacle clearance programmes have taken place. 

4.2.26 For each airport an indication is given as ra 
whether the runways and strips are insuument or visual, 
and the exact dimensions and slopes of the approach 
areas reiated tn these are also defined. The requirements 
for AG A surveys include the transitional, horizontal and 
conical surfaces as given in Anncx 14 and CAP 168. 

,I..: i: 1f exammation of the Plan and Sch~duie of 
i%fiwsureti Herghls shows the need for a clearance 
programme. a resurvey is carried out of the particular 
area involved, usually requiring land entry lo k 
arranged, and a I:2 500 scale plan is prepared to show in 
detail thvsc objects to be removed and to allow costs to be 
estimated. 

4.3 UNITED STATES OF AMERICA 
PRACTICE 

4.3.1 The airport obstacle survey must supply, 
principally: 

a1 the airport elevation; 
$1 runway profile elevations; 
c) the latitude and loi~gitude of the airport reference 

point (ARP); 
d) the width and le,ngth or each runway; 
el  the azimuth of each runway; 
f )  the planimetry iit  the airport; and 
g) the Iocation and elevation of each obstacle in the area 

covered by the chart. 

Where additional informstiorr ma): be required by some 
States, the procedures described below for obtain~ng t he  
principal da% can be applied to provide the :iddi!ional 
dab. 

4.3.2 The c o n p l e x ~ t y  r;l tach Yurvey end ehe number 
of c h a m  mainu1nt.d wiH vary yreat!y frnm Sute  to State. 
The survey method., equipment and support r e q ~ i r e d  for 
the field survey personnel wili alw vary. The range of 
field procedures descrikd herein is sufficiently wide to 
provide a choice of methods suihble for the very complex 
as well as for the simpler survey situation. In this respect, 
many of the methods assume the use of aerial 
photographs during the survey, followed by office 
photogrammetric compilation processes. Where photo- 
grammetric procedures are not considered practicabte, 
field methods may be selected which do not depend on 
such procedures. Compilation and reproduction facilities 
among the Sutes, also, vary so much that no comments 
on these Ohases are included. 

4.3.3 For ease of' reference, the field survey is 
considered in a series of  steps or prmsses: 

a )  original surveys; 
b) revfsion surveys; 
c) ptanning and remndslssance; 
dl levelling; 
e)  horrzont;lI control; 
f )  landing area survey : 
g) obstacle cletectron ant1 selectlnn: 
h )  obstacle locatiot?~ and eleva lions, 
I )  air navigationa! aids (1i.S. Rhn, Radar. etcl 

4. j .4 Ar; {~rigini :  survey i:; der:neb ~i th,n 51 , 
obstacle survey made at a n  alrport. This :4urvt1y fnust 

provide all the prina.ipal dak. including a n y  supplemental 
data required. Mo~~eover, the or lg rn~ i  survey shou!d 
provide a basic net of  hsrizontaI and vertical mn~rol 
starinns - descrikd anti rnt~niltr~ented !0 ensure their 
recovery and u5e on futvre re: ts!on ~ r v e y s  Provided the 
extra expense is warranted, thc conuol should 'he nf an 
order of scruracy useful :o a~rport offic~als :I<>? I:tc.:l 
engineers for their surveying regu~rernenls. 

4.3 5 Ou:;ng each ie~~ision survr-y, the iii:irl a:riy 
must make 3 inorotlgh field exarni!!:b+:r\!l L , '  t i i  : :,.!..::-,F 

obstacle char?, and supplv all rhc i!r!d ~ ? . j - : ~ t h ~  dal: 
required it> updi i~c  rhtt char: .wfierebj; ! t  c:~rl!?~rr.~. i k ~ t l !  ;i:c 
current requirements. T'hc k ~ n d  snd  vr;;!:mc of f tcli! work 
required for 3 revisiorr survey wii l  L, i [? '  ~-<~r i , l . r i k rab ly .  

depending upor Ihc age of' !Gc. criart. -4 :ttJict e q  :nr:::::i.r.~: 

crf' the charttd obst,~ciex 17 mar:rf,i:r;tv. f'nr thr. -!,?y -! 

the e x : s t i l ~ ~  c h ~ r t  nxry bc ilsed a*, i~ pliinr -r6ihli. ,I::; r :  c!r 
new or relat~iicly new obstacle ch;~r.t, ti::s msy he 



ptacticaliy all that is required oP a revision survey. On an 
older ohtacle chart, additional work wnll often k 
necessary, such as re-establishing the airport referenm 
point (ARP), new runway levelling, revision of the 
horizontal and vertical control scheme, and so on. 

Plun~ing a d  reconnaissance 

4.3.6 Planning of the individual survey should start 
with a study of the best available maps of the area and of 
the existing horizontal and vertical control in the area. It 
is always helpful to plot the approach surfaces, ew., on 
the msps during this study. The study should be followed 
by preliminary conferences with the airport manager, 
control tower personnel, and airport engineer regarding 
the survey, proposed construction or clearing, critical 
obslacles, and existing control. Following the preliminary 
conferences, a general reconnaissance should be made to 
gain familiarity with the airpart and vicinity. 

4.3.7 To establish the required airport e!evation, 
Including runway profile elevations and bench marks 
from which obstacIe etevaticns will be determined, spirit 
levelling of third-order or higher accuracy should b: run 
to the airport. This ievelfing should bz run forward arrd 
backward from two existing bench matks htween which 
a satisfactory check ts obtained and which are based on 
mean sea level efevations. Where it  is not practicable to 
base this levelling on a mean sea level datum, a note to 
that effect should appear on the chart. During this 
levelling, at Ieast Lwn rncnumented and described k n c h  
marks should be established a i  the airport for future use. 

4.3.8 From these new bench marks, a closed loop of 
spirit levels should be run around the perimeter cf the 
landing area, and a semi-permanent point, marked and 
described, should be established near the end of each 
runway for future use. A loop closure of 0. I f t l  times the 
square root of the length of the level line in statute miles 
is  satisfactory for this levelling. The runway profile 
levelling and the elevation of the airport can be 
determined by levelling from these bench marks. 
Levelling, also, can be extended from these k n c h  marks 
outward from the airport to the vicinity of obstacles where 
previously established bench marks do not exist. 

4.3.9 All o f  the above levelling can be carried out 
with any good quality spirit level and an accurate levet 

1. The material in this sectlon uses Englrsh units of 
rzessxernen! in confmnity nrith the Uni!ed S w x s  practice. 

rod. llurmg eke levelling the in3rriiment should be kept in 
good adjuxtrnerra, arrd the Ieng:!~ r ~ i  the fores~gt-rth and 
backsighas should h keg in hian&. 

4.3.iO A correct relationship must be shown nPs the 
chart between the airport runways, the obstacles and 
other details. It is ahe purpose of the horizonhi controt 
survey to determrne this relationship. This is usuaIIy 
accomplished by &ping a taasc line along one of the 
runways and expand~ng from t h ~ s  base by a small net of 
triangulation or traverse un ti1 the positions, with respect 
to the base line, have k e n  de ttrmineb Eor d s  matry i o~ f i i  
control siations as are required. 

4.3.1 1 I h e  n u m k r  of local cocrtrui statloris rhaa are 
required witl d e p n d  on  wht thei -  or not photographs are  
to k used dur lng  ilie !>hst:icit. location and elevation 
survey. Where this wit! be done by the use uf aerial 
photographs and pho:ugrarnme tric prtEesses a b u t  three 
stations a t   he ends of !he: ruilways, a ?tation a? the airport 
referer.ce point  snd an outlying statisn just beyond the 
limits of the obsl;lcles in eaci! direction from ehe alrport 
wiIl rruftice. Where at r ia l  photographs will not be wed, 
one iocai vontro! sration wit1 ke reqblred dt the airport 
rekrence jx j tmt  .in:? one at the end or' each rir:,way. 
Enough addrtiona! c!utlying stations alsr; wiIl he rcquircd 

In permla Ike Iocai:nn, (:om thcsc r ta~inf is, of each 
~ b s t n ~ l e ,  <jr rlthcr derail, by plane. ~iible, o i  theodol~te 
in ter?ec?~on, o r  !:a v e x .  

4 . 3  ! 2 Plane ro-ardina~ei rbr each lccal control 
slation l-an kx ccornpuied b j  assuming starting co- 
ordinates al one end of the base l ~ n e  and zn a ~ i m u t k  for 
the base line. An irngrovemenr wcilld be to observe a sun 
azimuth for the base line, ,is th15 would orient !he co- 
ordinate sysren? f u r  the charr to rrue norrn. A n  addttional 
improvement would he lo connect the scheme o f  local 
controi stations to a national system of horizontal cnnuol 
by photogrammearic methods. triangulation, or traverse. 
This will place the co-ordinate system of the chart on a 
geodetic datum and make it  possible to determine lhe 
geographic position of  airport reference point, since 
this is one of the bcal  csntrol stations, or of any other 
point on the chart. Where i 6  i s  no1 practicable to 
determine the geographic iws~tion of the airport reference 
point in this manner, i t  w~ll k necessary to scale its 
positiora rrom the best  map avaibble. 

4.3.13 SuiTicient accuracy wiit k oburned if the base 
line is taprd in bl th forward 2nd backward d;rections with  
a good q ~ d i i i b  $:eel rape, ~uppor!ed thrcughour by the 
runway sijrfdce, ;ind ~f the, i,jpe is corrected !br 
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temwrature only. Again, the accuracy will be sufficient if 
the angles are &served with a transit or theodolite having 
at least a 20" divislon of the horizontal circle, and if two 
direct and reverse measurements of each angle are made. 

Landing ore0 survey 

4.3.14 The purwses of the landing area survey are to 
establish the width, iength and azimuth of each runway, 
and to provide the survey w t e s  required for the 
compilation of the planimetric detail at the airport. 

4.3.15 The runway widths are determined readily by 
taping; the lengths, also, can be obtained by this method. 
The lengths, alternatively, can be determined by inverse 
computation between Iocal control stations established at 
each end of each runway during the horizontal control 
work. Where this method is used, the computation will 
also provide the runway azimuths. A third method, where 
photogrammetric niethods are used to connect the tocal 
control stations to a national horizontal control system, is 
to identify each runway end on a photograph, determine 
co-ordinates for these points by photogrammetric 
methods, and then compute length and azimuth from 
these co-ordina tes. Finally, where lengths are determined 
by taping, a sun azimuth observation can be observed to 
determine the azimuth of one runway, and an angular 
traverse run to each of the other runways for the 
determination of their azimuths. 

4.3 .I6 Photogrammetric detailing is ideal far the 
compilation of planimetric detail at the airport, that is, the 
detaiiing on the chart of runways, taxiways, buildings, 
etc. Where this process is used, the field work may In: 
limited to notes on the photograph indicating to the office 
compiler any changes that har/e occurred since the date of 
the photography. The required detail is best determined 
by plane-table methods where photogrammetric detailing 
will not be used. 

Obstacle rietmzion and selection 

4.3.17 The locations and the elevations of obstacles 
comprise the most important information shown on an 
obstacle chart. The party personnel must be thoroughly 
familiar with the imaginary surfaces that define obstacles. 
The validity of the published obstacle chart depends upon 
the care and judgemenl exercised by field party ptrsnnneI 
in the detection and selection of obstacles, and in the 
subsequent work of locating thern and determining their 
elevations. 

4.3.18 Obsracles within an approach area that are 
visible from the: runway end ma!, k detected by swceping 
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the area from near the runway end with a theodolite 
telescope. For this purpose, the tetescope is set at the 
vertical angle equ~valent  to the slow of the approach 
surface (l'Q9' for a fifty-to-one slope, ox 1°26' for a fbrty- 
to-one slope, or 0'41' for a 1.2 per cent slopel Allowance 
must be made for any displacement of the telescope 
a h v e  or below the plane of the approach surface. When 
this method is used, care must Ix taken to check by other 
methods for the existence of obstacles that may k 
obscured from view at the runway end. 

4.3.19 The field detection of obstacles for the 
remainder of the area will k greatly ex~di ted by careful 
study of h e  existing rom~aphic maps. T h i  map 
reconnaissance must he visually checked by ground 
reconnaissance on fmr, by truck or by light aircraft. The 
type(s) of inspection made will depend on the extent of 
the area, the availability of roads, and the nature of the 
terrain. 

4.3.20  frequent!^, an approximate test stevation will 
be needed to determine whether an object is to be 
cIassified as an obstacle for finat location and 
determination of :he clevaiion. Where the test elevation 
indicates that an object is an obstacle, other objects in the 
vicinity ma! be Compared with lt by eye or stereompic 
study of photographs to decide whether or not they also 
may be obstacles. Test elevations for detection of 
obstacles may be determined by vertical mg!er observed 
from a point of knnun elevation televation from a 
rapagraphic map or oi her source1 with c distance s a k S  
I'rom a ?;rap or photograph Observation points far these 
approximate test eIevatior3:i :nay be roofs of buildings, 
high ground, runway encis, and so Ijn, Aiertness is 
required to jncIude moblie obiects such as trains, truck:. 
travell~ng cranes, and, in some c a e s ,  even boats, where 
they cross [he flight path ciose to the runway ends. 

4.3.?i The seteo:ion or' obsta::bs to he charted is  he 
next step. kt is oftrn riot practicable ii> cchan t every obstacle 
that is detected in the fiela. A selection r nu~  t i.e made ?a 
include the most impor&!;: obstacles, plus lhcse 
portraying obstacle naruie and distr~bu tior! !larr~ughahl! 
rhe chart area. An effort shou!d be madc lo portray I?!: 

density of ohsracIer; in each area hy selecring e few rnrlrc 
obstacics ili ilreas where the density is  ; .,,,n :r: 
selected in less ilongested areas. 

4.3.22 The iocatron ihorironiai pus!!:ni*.: !!:us! Ijr: 
.! . 

determined for nich i,bstacle selecic:! '<IT cl.~;<itr, !: J . L. 

location rnzy i:c de:errrlincd hy Ecld idr.nl-'- m ~ l ~ ~ ~ l , ~ ~ l ~  . CI'I ' :> 
aerial photogi.irph t o r  ,6lbrrqucnt prlra:lfinlng hy or'f'ice 
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photogrammetric methods, or by ground survey methods 
- by triangulation, traverse, or a cambination thereof. 

4.3.23 The photogrammetric method is very 
satisfactory. It limits the field location work to the 
identification on the photographs of the image of each 
obstacle and of a sufficient number of horizontal control 
stations to control the photogrammetric bridge or plot. 
Where this method is not availabk, obstacle locations 

may be determined by triangulation intersection 
methods, by traverse, clr by plane-habIe, or by a 
combination of these. 

4.3.24 Obstacle elevations can be very satisfactorily 
determined by stadia-irigonometrir: levelling, or by 
horizontal and vertical angles observed to the top of the 
obstacle from a minimum of two points of know11 
elevation and horizontal position. 



Chapter 5 

Airport Equipment and Installations 
Which May Constitute Obstacles 

5.1 INTRODUCTION 

5.1.1 All fixed and mobile objects, or parts thereof, 
that art located on an area intended for the surface 
movement of aircraft or that extend above a defined 
surface inknded to protect aircraft in flight, are obstacies. 
Certain airport equipment and installations, because of 
their air navigation functions, must inevitably be so 
iocated and/or constructed that they are obstacles. 
Equipment or installations other than these should not LK 
permitted to be obstacles. This Chapter discusses the 
siting and construction of airpart equipment and 
installations which of necessity must be iw ted  on: 
a runway strip; a runway end safety area; a taxiway strip, 
or within the taxiway clearance distance specified in 
Annex 14, Table 3-1, wlurnds 5 and 6;  or on a clearway, 
if it would endanger an aeroplane in the air. 

5.1.2 When airport equipment, such as a vehicle or 
plant, is an obstacle, it is generally a temporary obstacle. 
However, when airport instalIations, such as visual aids, 
radio aids anal meteorological installations, are clbsbdes, 
they are genetaliy permanent obsacies. 

5.1.3 Any equipment or installation which is situated 
on an airport and which is sn obstacle should be of 
minimum practicable m s s  and height and k sited in 
such a manner as to reduce the hazard to aircraft to a 
minimum. Additionally, any such equipment or 
instaliation which is fixed at its Base should inmrporate 
frangible mountings (see 5.2). 

5.1.4 The degree to which equipment and 
instalIations can be made to conform to the desired 
construction characteristics is often dewndent on the 
performance requirements of the equipment or 
installation concerned. For example, frangibility and 
low-mass construction characteristics may have an 
adverse effect on the rigidity of a transmissomct.er 
support. 

5.1.5 Many factors must be considered in the 
selection of aid fixtures and their mounting devices tQ 
ensure that the reliability of the aids is maintained and 
that the hazard to aircraft in flight or manoeuvring on the 
ground is m~nimal. Xt is  therefore important that 
appropriate structural characteristics of all aids which may 
be obstacles be s ~ c i f r e d  and published as guidance 
material for designers. To this end, some guidance on the 
frangibility requirements of airport equipment and 
installations is  included in 5.3. 

5.2 FRANGIBILITY 

5.2.1 The frangibility of an object is its ability to 
retain its structural integrity acrl stiffness up to a desired 
maximum load, but on impact from a ereater load, LO 
break, distort or yield in such a manner as to present the 
minimum hazard to aircraft. 

5.2.2 An object which meets the a b v e  requirements 
is said to be kangible. 

5.3 TYPES OF AIRPORT EQUIPMENT 
AND INSTALLATIONS 

WHICH MAY CONSTITUTE OBSTACLES 

5.3.1 General 

5.3.1 . I  There are many types or airport equipment 
and installations which, because of their parlicuiar air 
navigation functions, must be so located that they 
constitute rrbstacIes. Such airport equipment and 
installations include: 

a)  ILS glide path antennas; 
b) ILS Inner marker kaconu; 
C) 1L7 Ioml~rer antennas; 
d l  wind direction indrcators; 



e) landing direction indicators; 
f )  anemometers; 
g) ceilometers; 
h )  transmissometers; 
i)  elevated runway edge, threshold, end and stopway 

lights; 
j) elevated taxiway edge tights; 
k) approach lights; 
I) visual approach d o p  indicator system (VASIS) 

lights; 
m) signs and markers; 
n) components of the microwave landing system 

IMLS); 
o) certain radar and other eIectronic installatioas and 

other devices not itemized above; 
p) VOR or VOR/DME when located on aerodromes; 
q) precision approach radar systems or elements; 
r) VHF direction finders; and 
s) airport maintenance equipment, e.g. trucks, tractors. 

5.3.1.2 There is wide variation in the structurnl 
characteristics of these aids currently in use. 
Nevertheless, it is necessary that States develop material 
on appropriate structural characrerist~cs of these aids for 
the guidance of designers. Details of the structural nature 
of ILS antennas and transmissometers employed by 
certain States are given below (5.3.2 through 5.3 .4 ) ,  
together with guidance material developed by the Visual 
Aid3 Panel on the structural requirements of runway, 
taxiway and approach lights, and other aids (5.3.5 
through 5.3.7). 

5.3.2.1 Federal Republic of Germany. 1 LS glide path 
antenna masts used in the Federal Repubiic of Germany 
consist of thin-walled large-diameter tubes which arc 
slightly cone-shaped and made from fibmgiass material 
with short glass fibres (see Figure 5- 1 ).  These msts  can 
resist considerable wind loadings but they will break with 
the application of a load such as would be imposed in the 
event of impact by an aircraft (see Figure 5-21. 

5.3.2.2 France. In France, the masts of ILS glide path 
antennaa are made of steel angle members. Their cross- 
section is an equilateral triangle with I m sides, and they 
have welded braces at 0.7 rn vertical intervals. Depending 
on the type of glide path,  he mast height varies htween 
15 and 17.5 m. A compromise between strength b i n d  
resistance) and frangibility is made bv a weakening in the: 
upper Rction of the tower, 10 m from Ihr ground, 
obtained by saw cuts in the ~ussci  prates coi~nectinp 

sections of the structure. ?'he calculated direct failure load 
is 492 kgf applied at the top of the mast. 

5J.3.1 Unired Krngdom. One of the localizer 
antennas in use within the United Kingdom is the horn 
type. The horn antenna system IS constructed of low- 
mass, low-impact strength materials. The major support 
b r a c k e ~  are mechanically fused to shear on impact, and 
the truncated corner reflector consists of clo<cly spaced 
stainless steei wires stretched horizontally betwee:! the 
end spars of  !he main frame The main frame is mounter1 
on support brackets which are secured to a concrete base 
to produce an array uf approximately 5 . 5  m in height. The 
antennas are 25 to 50 m in length. In the even$ of an 
aircraft overrunning the runway and colliding w ~ t h  the 
antcnna, the f ~ s c  plns in the rron: supwrt brackets shear. 
and the entire frame folds back to the ground causlng 
minimal damage to the aircrart. Similarly, on coilision 
fro! I the rear. say on a iow dpplnach. the array will Fold 
forward. 

5 . 3 . 3 . 2  F~rieral Rt'parblrc of' Grrmofiy. ILS lacalirer 
antcnna support5 used n the  Frderal Republ~c of 
Germany consiit of ih~ri-wal led t~~bes  made from 
fibreglass material with short gras5 fibres. The maximum 
heipht nS the instaliarion is dtruut .; ni (see Figure 5-3). 
The reflec~ors of the Is,c,:~!i?er anknnas are rc::ls 
approximately 2 5 !n long, whrch are held by spv-gs  only. 
When exposed to loads nn ewcegs of the d e ~ i g n  :cad, they 

jump out of thelr supports 'ind ttlu!, r n~n imix  the hazard 
to an aircraft overrunning the runway. 

5 3.3.) .4rir.tr,~lru One type r r C  1aunl:fer antenna 
employed In Australi;: compri3e.: alurn;r,r:lm-chi! balsa 
wuod .pars supr\rirter! by A u t n i n t i l r ; ~  . I . ~ : I I I I ~ .  The 
suppor:rtlg srxucturtl rnct~l-ror i i lvs shear p~rr- at criucal 
points lo itibw the struclurc irti ;r>/lapsc. under i n ~ p x t .  

5,3.3 .4  Fiance. Localizer antennas used in France are 
parnhoiic reflectors with a span of 35 m, made up of 19 
vertical sreel tubes conriectcct by ct~pper w~re. These steel 
tubes have a diameter nf 7 0  mnl. and are 3.75 rnm thick. 
They ate braord by a sixut iit an angle af 45" secured a t  
the mid-point of the antenna height. The refiecting 
surface consists of 5& h~lr~mntal  cupper wires of 2 . 5  rnm 
diarneter 'Thr retlerrr!r is designed to withstand dynamic 
;vewllrr, re~ulf i l~e  irt!m a non,icing wind a t  125 kmih. 
~r ,c l  7.r) resist c1:;\tic deiurrniario~~ iikely to interfere with 
s.i.irtitiol? at ~~rn, . ;  ;PC': f.. >u t ~ a h r ~ ,  ~~~r landirlp operations. 
h : I  I +-takt.neci ar ,:*!in! ! ..- m from the 
tO[> ~ Y V  ,,'I : ! ! l E ~ c  [I r [rig 8 b ;  ,*el! 1: 9 ryafli , ~ ; i c b  i iie edicuidted 



Figure 5-1. 1 LS glide path antenna mast used in the Federal Republic of Germany. 
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f igure 5-2. Fractured ILS glide path antenna mast used 4n the Federal Republic of Germany. 
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Figure 5-3. I LS locajizer antenna array used in the Federal Republic of Germany. 



direct loads ar fracture are: 108 kgf applied in the normal 
fanding direction; and 44 kgf in the opposite direction. 
(These loads vary according to the angle of application 
associated with curvature of the reflector and tension 
exerted by the wires.) 

5.3.4.1 United Kingdom. In the United Kingdom, 
transmissameters and reflectors are each contained in a 
brittle glass fibre housing having the following physical 
characteristics: 

Height - 1.83m 
Diameter - 0.74 rn 
Maximum mass - 89 kg 
Greatest mass - 34 kg at a height of 
con~eniratmn approximately 1 .5  m 

Thr ilnits are held in position by a single-necked bolt to 
produce a structure that will break off under a lateral load 
of 227 kgf. 

5 3 . 4 . 2  FederaI Republic of Germny. On airports 
witnin the Federal Republic of Germany, trans- 
ru..r;orneters are mounted on a base constructed of 
asbcstos cement, glass-reinforczd polyester or aluminium 
cast pipes. The manufacturers claim that these 
I ran~m~ssc~rne le r  modniings wi!! rupture a t  a bcndrn~  
rncrnen: of 400 N.m. 

5 3 4,B Kingdom oJ the Ne~herlanh. In the Kingdom 
tif I;;' Netherl;.inds, the structure on wh~ch the 
t:a~s;nissnmeter is placed is constructed of hollow 
aiurnininrr tubes  that. although suff~ciently strong by 
thel?~selves. bend or kresk easily should an a~rcraft collide 
with tlicm. The structure is attached to s sunken concrete 
foundation by means of breakable bolts. 

Note. - The guidance morerial on the structural 
requirements ofcertain visual aids in 5.3.j  through 5.3.7 was 
developed by the Visual Aids Panel. 

5.3.5 EIe w red mn way edge, rhreshold, end, stopway 
and taxiwuy crl# lighting 

5.3.5.1 The height of these lights shouid be 
sufficiently tow to ensure propeller and engine pod 
cfearance. Wing flex and strut compression unde~  
dynamic loads can bring the engine pods of some aircraft 
to near ground teuei. Only a small heightcan be tolerated, 
and a maximum height of 36 sm is advocated. 

5.3 .5 .2  These aids should be mounted on frangible 
mounting devices, The impact load required tO cause 
failure at the break point should noi exceed 5 kg.m and a 
sblic load required e~ cause failure should not exceed 
230 kg applied hcrrixonbiiy 30 cm a b v e  the break poinl 
of the mounting device. The desirable maximum height 
~f light unlts acd frangible coupling is 36 crn above 
ground. Units exceeding this height limitakisn may 
require higher breaking characteristics for the frangible 
mounting device, but the frangibility should be such thal, 
should a unit k hit by an aircraft, the impact wouid result 
in rnrnimum 6 m g c  ~n the, aircraft. 

5.3.53 in addidon, all elevated l ighk insealied on 
runways of p d e .  I~aters A and $3 should k capable of 
wiahstandlng a jet engine exhaust velmty  of 300 kt ,  and 
lights on runways nf cmde letters C. D and E: a lower 
velocity of 2 0 0  kt. Ebvated laxiway edge ligha should be 
able tc witkshnd ar! exhaust ve!ocity of 2 0 0  kt. 

5 3.6 Approach lcghiing svsfem 

5 . 3  6 1 Gutdance on bhe frang~biliiy of approach 
tights is  more difricult to develop, as there is a greater 
variatmn in their instalIatian. Condieions surrounding 
insbtlatmns clue to the threshold are different from 
those near the kgirmning of the system: for example, 
liphi? wirhtn 90 !I? id rhe tkeshold rrr run-ay i-nd are 
required to wtthscind <! 200 k t  blast effect. whereas ligh:s 
further rmun nccti m l y  w5:hstanri a IOG k! Stas: or the 
natural env~ronmental wind loaiB A!so; lhe terrain c loz  
to the threshold Car: he expec~ed to he neiir the same 
elevation as the threshold, thus permitting the iighls to be 
mounted or! short structures. Farther from the threshold, 
support structures of considerablt height may k 
required, 

5.3.6.2 To minimize the hazard to aircraft that may 
sirike them, approach lights should have a frangible 
device, or theif supports be of a frangible design. 

5 .3 .6 .3  Where the terrain requires light fittings and 
their supporting structure to be uller than approximately 
1.8 rn and they consiitute the critical hazard, 11 is 
considered that i t  is not practicdble require that the 
frangible mounting device be at  the base of the structure. 
The frangible portion may be limited to the top 1.8 m of 
the structure, except if the structure itself is frangible. 
Though there is some question of the need to provide 
frangibility for approach lights installed beyond 300 rn 
before the thest!trld (as these fights are required to bc 
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below the approach surface), it is recognized that 
prokction needs to be provided for aircraft that mighl 
descend below the approach or take-off surfaces. A 
frangible top portion of 1.8 rn is considered to be a 
minimum specification, and a longer frangible top portion 
shouId be provided where possible. 

5.3.6.4 In all cases, the unit and supports of the 
approach lighting system should fail when an impact load 
of not more than 5 kg.m and a static load of not less than 
230 kg is applied horizontally at 30 cm above the break 
point of the structure. 

5.3.6.5 Where it is necessary for approach Iights to be 
installed in stopways, the lights should be inset in the 
surface when the stopway is paved. When the stopway is 
not paved, they should either tK inset or, if elevated, 
meet the criteria for frangibility agteed for lights installed 
beyond the runway end. 

5.3.7 Other aids Vor examptee VASIS, signs and 
markers1 

5.3.7.1 These aids should h located as far as 
practicable from the edges of runways, taxiways and 
aprons as is compatible with their function. Every effort 
should k made to emure that the aids will retain their 
structural integrity when subjected to the most severe 
environmental conditions. However, when subjected to 
aircraft impact in excess of the foregoing conditions, the 
aids will break or distort in a manner which will cause 
minimum or no damage to the aircraft. 

5.3.7.2 Cauticn shoiild be &ken, when ins&aLi 
visual aids in the movement area, to ensure that the light 
supgort base dms not provude above ground, but rather 
terminates b l o w  ground as required by environmental 
conditions so as to cause minimum or no damage to Ihe 
aircrah overrunning them. However, the frangible 
coupling should always be a b v e  ground level. 





Appendix 1 

Iflustrations of Obstacle Limitation Surfaces 
Other Than Those Constituting 

an Obstacle-Free Zone 



C OBSTACLE LIMITATION SURFACES 

Note, - The fflure show the ObrtBCle Ilmitetion 
surfsces at en aerodrome wlth two runwp,  an 
instrument runway and e non-instrument runwv. 
Both are RJSO mke+ff runweys 

&T---, 

Figure A-1-4 
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Appendix 2 

Model Zoning Ordinance to Limit 
Height of Objects Around an Airport i' 

Note. - The following model zoningordinanceto Iimit the 1s imporlanf to note ~har in several instances the ordinance 
height of objects around an airport was extracledfrom t h ~  US uses terms and dimensions d18erentJrom those usedlspcfled 
FAA Advisory Circular No. 150/5190-4. 11 has k e n  in Annex 14. Furthermore, it does not employ the ttew 
reproduced here ro illustmte broadly the essential elements of Acrodrorne ReJerence Code which has been used in the 
a zoning ordinance. It is not intended thar nil zoning laws reminder of the manual. 
shouldJo~low the same format or tnclude similar provisions. I t  

AN ORDINANCE RESULATIK AND R E S T R I C T I K  TTH E I G H T  OF S'IRUCTUAES AND 
OBJECTS OF NATilRAL GROWTH, Am OTHERWISE REGULATLNC THE USE OF PROPERTY, 
I N  THE VICINITY OF THE 2 /  BY CPEATINC THE APPROPRIATE ZONES A N D  
ESTABLISHING THE BOUNDARIES THEREOF ; PRCIVIUING FOR CHANGES IH THE 
RESTRICTIONS AND BOUNDARIES OF SUCH ZONES; DEFINING CERTAIN TERMS USED 
HEPLEIlJ; REFERRUJG TO THE 3' ZONING MAP WZICEI IS LNCOFWOUTED L r d  
AND MADE A PART OF T31S ORDINANCE;  PROVIDING FOR EMFORCEWKI'; ESTABLISHING 
A BOARD OF .ADJUSTMENT; ANE IMPOSING PENALTIES. L / ,  r 

This Ordinance i s  adopted pursuant t o  the a u t h o r i t y  conferred b y  3 / .  
It is hereby found  that. an obstruction has  the potent ia l  f o r  endangering 
t h e l i v e s a n d p r o p e r t y o f u s e r s o f  2 / , a n d p r o p e r t y o r o c c u p a n t s o f  
land in its vicinity; t h a t  an obstruction m y  affect  exist ing and future 
instrument approach minimums of 2 / ;  and t h a t  an obstruction may reduce 
the size o f  areas available f o r  the landing, t akeo f f ,  and raneuvering of 
a i r c ra f t ,  thus tending t o  destroy or impair t h e  u t i l i t y  of 2 /  and the 
publlc invea-nt Werein. A c s o d n g l y ,  I& i s  declared: 

( 1 )  t h a t  the creaticn or sstabiishment of afi obs t ruc t ion  has the potential 
of being a p u b l i c  nuisance and may injure t h e  region served by 2 /  ; 

( 2 1  that it is necessary i n  the interest of the  p u b l i c  hea l th ,  public 
safety, and general welfare 4 /  that  t h e  creat ion or 
establishment of obstructio~s t h a t  are a hazard t o  a i r  naviga t ion  
be prevent$d; and 

( 3 )  that  the prevention of these obstructions should be accomplished, t o  
the extent l ega l ly  poss ib l e ,  by t h e  exercise of the  police power 
wi thou t  compensation. 

This t i t l e  shou ld  be wri t ten  t o  met t h e  usages and legal  requlrernents - 
of your s t a t e ,  and the political subdivision. 

2 /  Insert t h e  riame o f  t h e  a i r p o r t  b e i n g  zoned by t h e  Ord inance .  - 
3 /  , T h i s  c i t a t i o n  shou ld  be made t o  c~ni 'orrn t o  t h e  1~s:lal method of cit,ing - 

your s t a t e  laws.  

4 /  Ir other terms are  commonly used b y  t h e  cou r t s  of your s t a t e  l n  :lefining - 
the limits o f  p o l i c e  power, s u c h  a3 "convenience" or "prosperi l ;y ,  " tncy  
should be added here. 



It is further declared t h a t  t h e  preven t l cn  o r  the  creation or est,aGll:;:l~:: ,I*, 

of hazards t o  a i r  navigation, t h e  e l l m z n a t l o n ,  r emova l ,  , I l t ~ r , ~ t  ion Jr rr1;:1ga- 
tron of hazards to a i r  navigation, or trle m a r k l n ~  a n d  I ? e , h i ~ ' ! r ~  af ot~st,r'~r + L 

are p u b l l c  purposes fo r  whlch a politrca~ subct:vi:, 1 on nl;j:# r a l  t;e a1.r; ' ~~ , t l : , . ?  

public f u n d s  and acquire land or I n t e r e s t s  1:) la rd .  

IT IS HEREBY OHDAINEU BY - 5/  as t ' , ) i l ' ~ ~ d s  : 

SUCTION I: SHORT T I T L t  

2/ Z o n i r g  Oruinance. This Ordinance shall be known and may be c i t e d  as - - 
SECTION I1 : UEFXNI'TICNS 

As used i n  this ~rdina-nce ,  unless the  coritext ~ t h e r u i s e  requi res :  

1. AIRPORT - 2/. - 
2 .  AIRPORT ELEVATION - The h i g h e s t  p o i n t  of a n  airport's u s a b l e  l a n d i n g  

area measured I n  feet from sea l e v e l .  

3 .  APPROACH SURFACE - A surface l o n g ~ t u d l n a l l y  ceratered on t h e  extenoed 
runway cen t e r l l ne  , extending outward dnc! upward f r  xd t L e  ~2r.d r3r t tr*d 
p r imary  surface and a t  the  same s l cpe  as t h e  appro&(,/) L5ne nel~nt 
l rn i l t a t lon  s lope  set  forth lil Sect lo r :  1 V  of t h ~ s  Orcl~ri.,r.-.ce. I r, p i a n  
the pe rme te r  of the  approach sur face  L u i n c l a e s  w ~ t h  tile permete r .  of 
t h e  approach zone. 

4 . APPROACH, TRANSITIONAL, HOHIZONTAL , AND C!j:\I:CAL L O N L S  - These zones 
are s e t  f o r t h  i n  S e c t i o n  111 uf t h i s  Ord inance ,  

5.  BOAHD OF WJUSTMENT - A Board consisting of + b /  rnenjberz 
appo in ted  by t h e  -- 6 / as provided ~n -- -- t ; / .  

pw'. I f ' rm Lne 6 ,  CONICAL SURFACE - A sbrface e x t e n d i n 2  GL~~SJ;IYC ~ r i l  li:" a,"h 

p e r l y h e r y  of t h e  h o r i z o n t a l  surrsce a t  ti .;:3pe ~f LC, tm4 I im.:r d 
horazorltal  Q l s t a n c e  of 4 , O W  f e e t .  

7 .  HAZARD TO A X H  MAVIGATLON - An cDstru;:,tior, d e t t . r r ~ i r ' i e d  to kcmve a 
s u b s t a n t i a l  adverse e f fec t  on t h e  sa fe  ;in;i ef':'i; lei;: ~ l t j  ;; ~ : l t i o n  31' 

t h e  navigable a i r space .  

5 A f o r ~ ~  of enactln,: c l ause  cot r f i l~nl j  L - - , , J  r;y ~ t i t  k \ : : !  Lm..Li < , ~ > ! l ~ i s ~ \ j r ~  l r l  - 
adop t ing  ordmarices s n o u l d  be f ~1lohrt:cl. 

6/ Insert t h e  number uf rnerr~ber-s a p b o l n t e d  t o  the boar j , i' AJ j ~ s : ~ ~ , e r i t ,  - 
the a p p o i n t i n g  body, and t h e  enabling i e g l s l a ; l o n  a;rt,ri-lr31zl:~,: sdrile. 



Part 6. --- Con fro/ cpf '  0 b s f u r . l ~ ~  

HEIGHT - For the purpose of determining the height limits in all 
zones s e t  f o r t h  in t h i s  Ordinance and shown on 'he zoning map, the  
datum shall. be m e a n  sea level elevation unless otherwise specified. 

HELIPORT PRIMARY SURFACE - The area of the primary aurface coincides 
in size and shape with  the designated takeoff and landing area of a 
he l ipo r t .  T h ~ s  surface is a horizontal plane at the  elevation of t h e  
established heliport elevation. 

HOHIZOWTAL SURFACE - A horizontal plane 150 feet above the established 
a i rpor t  elevation, the perimeter of which in plan  coincides w i t h  the 
perimeter of the horizontal  zone. 

i&GEE Tkri LTEI?: R1Tiu"w'Kf - A runway t1ha.t i a  constructed f o r  and 
1n5ended to be used by propel le r  dr iven aircraft of greater than 
12,500 pounds m a x i m i n  gross w e i g h t  and jet powered aircraft. 

NONCONFORMING USE - Any pre-exis k i n g  structure, object bf natural 
growth, or use of ].and which i s  inconsistent with the provisions o f  
t h i s  Ordinance or an amendment $hereto. 

NOWRECISION I b I S T R m m  RUNWAY - A runway having an existing i n s tm-  
ment approach procedure utilizing a i r  navigation facilities with only 
horizontal guidance, o r  area type navigation equipment, f c r  which a 
s t ra ight - in  nonprecision instrument approach procedure has Seen 
approved o r  planned. 

OBSTRUCTION - Any structure, growth, o r  o ther  object, including a 
mobile o b j e c t ,  which exceeds a L M t i n g  height  s e t  f o r t h  in Sec't ion 
qf this Ordinance, 

PZRSOIG - A n  individual, firm, parfmersi-Lip, corporat ion,  company, 
aasoci.atior; ,  joint s t o c k  asscciation, o r  g w e m i e n t a l  erL?ity; inclzdes 
a trustee, a receiver,  an assignee, or a similar representative ~f my 
of t hem.  

PRECISION INSrn= RUNWAY - A mqway having an exis t ing  instrument 
approach procedure utilizing an Instrument Landing System (IM) or a 
Precision Approach Radar (PAR). It also means a w a y  f o r  which a 
precision approach system i a  planned and is so indica.ted on an 
ap~roved a i r p o r t  l ayout  plan or any other plarlrling docment.  

PRIMARY SURFACE - A surface longitudinally centered on a maway. 
When the  m w a y  has a specially prepared hard surface, the prirrarjr 
surface extends 200 feet beyond each end of that runway; for ~Ll l t a ry  
runways or when t h e  m w a y  has no specially prepared hard surface, 
or planned ilard surface,  tile ;)rirnasy surface ends at each end o f  that 
runway. The width of t h e  yrimry surface 1 s  s e t  f o r t h  I n  Section 113 
of this Ordinance, The elevation of any p o i n t  on the primary surface 
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is the same aa the elevation of the nearest po in t  on t h e  runway 
center l i n e .  

18. RUNWAY - A d e f i n e d  area on an airport prepared for landing and take- 
off of aircraft along its l e n g t h .  

19. STRUCTURE - An object, including a mobile object ,  constructed or 
installed by mn, i nc lud ing  but w i t h o u t  limitation, b u i l d i n g s ,  t mers , 
cranes, smokestacks, earth fo rmat ion ,  and werhead t ransmission lines, 

,O .  THANSITIONAL SURFACES - These surfaces extend outward a t  YO degree 
angles t o  the runway centerline and the runway cen te r l i ne  extended 
at  a s l o p  of seven (7) feet hor izonta l ly  f o r  each foot  v e r t i c a l l y  
f r a  the aides of' the  pimry a ~ d  a p p r m c h  su r faces  to where t h e y  
intersect the horizontal and conical surfaces. T r a n s i t  lona l  surfaces 
for those portions of the  precision approach surfaces ,  which project  
through and beyond t h e  limits of the conica l  surrace, ex t end  a distance 
of 5,000 feet measured hor izonta l ly  from t h e  edge uf t h e  approach 
surface and at 90 degree angle3 t o  t h e  extended rufiway center1  :fie. 

21. TREE - Any object of natural growth. 

2 2 ,  UTILITY RUNWAY - A runway tha t  is cons t ruc ted  f r:r arid I r i tenr~ed t5  be 
used by propller driven aircraf t  ot' l.2,5'30 poirnds m x i m u m  g s o j s  
weight and less. 

23. VISUAL RLIWAY - A runway intended sc l e  By fo r  t h e  rrwrht; i o n  of 
aircraft using v i s u a l  approach procedures, 

SECTION III:  AIRPQHT 2,ONES 

In order t o  carry o u t  the  p r o v i s i o n s  of thls Or3r:inance, t k e r m e  br'e hereby 
created and established certain zones which  i n c l u d e  a l l  of the l and  l y i n g  
beneath t h e  approach sur faces ,  transitions i yut3far.f.::, h ~ r  i .~31ltz ',l si .~r?aces,  
and concical surfaces as they a p p l y  tc 2/. I j ~ r i i  z ~ r i e s  a re  g n ~ ~ w r ~  -- 
on 2 /  Zoning mp c o n s i s t i r g  of s h e e t s ,  prepared by -, anr! dated 

1 P c  - - - 9  
which is attached t o  t h i s  ~ r d i n a n c e  arid w i d e  a par L t-ierTeof. 

An area located in more than one ( 1) of t h e  f o l l o w i n g  zories i s  considered 
to be o n l y  in the zone with t h e  more r e s t r i c t i ve  h e i g h t  l: .alitation. The 
various zones are hereby e s t a b l i s h e d  arld d e f  i n 4  as i ' o l . lo t . l~  : 

1. Utility Runway Visual Approach Zone - The i n n e r  edge of t h i s  approach 
0 

zone coincides with t h e  width of the pr imry  nurface and 1s 7 / - -  feet wide. The a p p r ~ c h  zone e x p n d s  outwar'rl uniformly t o  a w l d t h  of 
1,250 fee t  a t  a horizontal  distance of 5 , W o  fee t  from t h e  primary 
surface, Its center l ine  is the  continuation of t h e  centerline of the 
runway. ' 

7/ Insert dimension as se t  f o r t h  in FAR Part 7 7 &  Where more t h a n  one d i m n -  - .  
s ion  is a p p l i c a b l e ,  insert dimension i d e n t i f i e d  t o  t h e  appropr ia te  runway 
involved. 
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2 .  U t i l i t y  Runway Nonprecision Lnstrument Approach Zone - Ttle lnr ler  edge 
of t h i s  a p p r w c k  zone coincides  w i t h  t h e  w i d t h  of t h e  p r i m r y  su r face  
and is 500 f'eet w i d e ,  The a p p r w c h  zone expands cutwasd u n i f o r m l y  t o  
a w i d t n  of 2,000 fee t  at. a ho r i zon t a l  d i s tance  5,000 f'eet from t he  
p r i m r y  su r f ace .  Its cknterl ine is t he  c o n t i n u a t i o n  of the  cen te r l i ne  
of t he  runway . 

3 .  Runway Larger Than Utility V i s u a l  Approach Zone - The inner edge of t h i s  
approach zone co inc ides  wi th  t h e  width of t h e  p r i m r y  surface and is 

7 /  f ee t  wide. The approach zone expands outward ur i i fo rmly  t o  
a width 1,500 feet  at  a hor izonta l  dis tance of 5,000 feet from the 
primry surface. Its centerl ine is the c o n t i n u a t i o n  of t h e  centerline 
of the  runway. 

4 .  Runway Larger Than U t i l i t y  With A V i s i b i l i t y  Minimum Greater Than 3 / 4  
Mile Nonprecision Ins t rumen t  Approach Zone - The i n n e r  edge of this 
approach zone co inc ides  with t h e  w i d t h  of t h e  p r i m r y  surface and is 

7/ fee t  uide . The appraach zone expands outward u n i f o r m l y  t o  
a w i d t h  gF 3,500 feet a t  a hor izonta l  distance of 10,300 fee t  from 
t h e  p r imary  su r face .  I t s  center l ine  is the  continuation of the  
c e n t e r l i n e  of t h e  runway. 

5.  Runwav Laraer Than U t i l i t y  With A V l s i ~ i l i t v  Minimum A s  Low As 3 / 4  Mile 
Nonprecision I n s t r u m e n t  Approach Zone - The i n n e r  edge of thls apprmch 
zone co inc ides  w i t h  t h e  width of t h e  pr imary  surface and is 1,00L f e e t  
w i d e ,  The approach zone expands  outxard u n i f o r ~ l y  t o  a w i d t h  of 4,000 
feet at, a hor izonta l  d i s t a n ~ e  of 10,000 f e e t  from t h e  primary siirface. 
Its c e n t e r l i n e  is the c o n t i n u a t i o n  of t h e  cen te r l i ne  of t h e  runwzy .  

' 6, Prec is ion  Instrument Runway Approach Zone - The i n n e r  edge of this 
a p p r w c h  zone c b i n c i d e s  w i t h  the w i d t h  of t h e  prirrary sur face  2nd is 
1,000 f ee t  w i d e .  The apprmch zone e x p a n d s  olatir;ard u n i f o r m l y  t o  ;i 
w i d t h  of 16,000 f e e t  a t  a h o r i z o n t a l  d i s t a n c e  cf 50,000 feet frcm t h e  
p r imary  su r f ace .  Its c e n t e r i ~ n e  is the c o n t i n u a l i ~ n  of t h e  cen t e r -  
l i n e  of the runway. 

7, Hel ipor t  Approach Zone - The inner  edge of t h i s  app roach  zone co inc ides  
w i t h  the  wid th  of t hep r i r&ry  surface and is 8/ f e e t  wide. The -- 
a p p r m c h  ~ ~ f i e  e x p a ~ d s  outward uniformly t o  a w i d t h  of 500 feet at a 
hor i zon ta l  dlstance of 4,00U feet  f rom t h e  p r i m a r y  surface .  

8. Transit ional  Zones - The t r a n s i t i o n a l  zones a re  t h e  aseas beneath  the 
t r a n s i t i o n a l  surfaces.  

8/  The size of t h e  h e l i p o r t  p r i m a r y  surface must be based on present  - 
and fu ture  h e l i p o r t  operat,ions. 
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9 .  Heliport %ans i t i ona l  Zones - These zones extend outward frorri t h e  
s ides  of the pr imary  surface and the  helipcrt approach zones a 
horizontal  d i s tance  of 250 feet f r ~ m  the primary surface c e n t e r l i n e  
and t h e  h e l i p o r t  approach zone center l i n e .  

10. Horizontal Zone - The h o r i z o n t a l  zone is e s t a b l i s h e d  by swiwirg arcs 
of , 9/feet r a d i i f r o m t h e c e n t e r  o! 'uachend o f t h e  p r l m r y  -- 
surface of each runway and connect i r l g  t h e  adjacent  arcs by d r a w i n g  
l i n e s  tangent to those arcs. The h o r i z o n t a l  zone does not ~ n c l u d e  
the appraach and t r ans i t iona l  zones. 

11. Conical Zone - The conical zone is e s t a b l i s h e d  as t h e  area that 
commences a t  t h e  periphery of t h e  h o r i z o n t a l  zone and extends outward 
therefrw, a h o r i z m t a l  d i s t a n c e  of 4 ,GOG ! ' e l ? ,  

SECTION IV: AIRPORT ZONE HEIGHT LIMITATIONS 

Except as otherwise provided in t h i s  O r d i n a n c e ,  r;o stsuct,ure shall be erected,  
altered, or maintained, and no tree s h a l l  be a l lowed  t o  grow in any zone cre-  
ated by this O r d i ~ n c e  t o  a height  i n  excess of t h e  appl icab le  he igh t  limit 
herein established f o r  such zone. Such a p p l i c a b  l? h e i g h t  limitations are 
hereby es tab l i shed  Tor each of t h e  zones i n  quest,iun as fol lows:  

1, U t i l i t y  Runway V i s u a l  Apprcach Zone - S l o p s  t w e n t y  ( 2 0 )  f e e t  outward - 
f o r  each f c o t  upward beginnil% 25 t h e  end of ana a t  t h e  sane ?levat lon  
as the  prsmry s u r f a c e  and e x t e n d ~ n g  C G  2 norizonr,al  dlst,ance of 5 , 0 0 0  
fee t  along t h e  extended rdnway c t :n t .=r l l t l e .  

2, U t i l i t y  Runway N o n p - e c i u i ~ n  Iris':c!:!oer:t Ap~r-m:!;  % m e  - : ! l o l ~ ~  th len ty  
,- -- -- --, - 

(20) f e e t  outward f~)r- s a c k  foc t  u>~~ . . r i r d  b k z i r i t l i r i i  at. I;he ,:I-I(~ 3C  it^:; 

a t  t h e  same e leva t iu r :  a s  t h e  pr i t rar  j. sur:ace aiici e x t e n d l r g  t o  a 
hor izonta l  distarice of 5, SG:) i ' f ; r . t  2 >mg f he :?x4,er6~ed rar!wajr c e ~ t e r l i n e  , 

3 .  Runway h r g e r  Than T t l L i t j ;  :Y!i,;s;: ~ ~ F F T z : : ~  2.: ; : .~ - 2 ;  :;;enkji ( 2 5 )  
f e e t  outward fo r  each f o o t  upward  5~gi:ir;ing a!. t h e  e:!d of and at the  
same elevation as t h e  p r imary  s ~ r f a c e  anr! pxtt:ndi r-@ t o  a h o r ; z u n t a l  
d i s t a n c e  of 5,000 fee t  ; ~ . l u n d  L t h  eextertde~j t,:Ir,way ce; . ! te r l~r :c . .  

4 .  Runway Larger Than U t i l i t y  Wi th  P. I r i s i b i i i  t ~ i u  C.r>eater Than 3 / 4  ---- 
Mile Nonprecisiori Ir,strl,rt~erit Approach Zone - Slopes  t h  i.r t j r -~ 'our  ( 3 4  ) -- 
fee t  o ~ t w a r d  f o r  each foo t  upward bctgirlnirig at, t h e  end cf and a t  t h e  - 
same e leva t ion  as t h e  primary surface ar:c extending t o  a h o r i z o n t a l .  
distance of 10,000 feet along t h e  eut:enclec: runway c e n t e r  line. 

.---.- 
9/  The radius of arc is : - 

a )  5,000 f e e t  f o r  a l l  runways desigrlated u t i l i t y  or v i s u a l ,  
b )  f0,000 f e e t  fo r  a l l  others. 

The r a d i u s  of t h e  arcs f GP each erid of the runway shall be t h e  same . 
The radius used sha i :  be t h e  lclngest det ,ermiried for eeither end. 
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Runway Larger Than U t i l l i t y  W i t 2 1  A Visibility Minimurn A s  Low A s  3/4 F i l e  
Nonprecisiar? Instrument Approach Zone - Slopes W l - t y - f o u r  ( 3 q  feet 
outxard f o r  each foe% xpwarrl. beginning at t h e  end of and at +he same 
elevation aa *e priman surface and extending to a horizontal &stance 
of 10,000 feet along t h e  extended muaway centerline. 

Prec is ion  Instrument Runway Approach Zone - Slope8 f i f t y  (50)  f ee t  
outward for each faotupward beginning at the end of md at the  
aame elevation as t he  primary surface and extending to a hor izonbl  
distance or' 10,000 feet along the extended runway centerline; thence 
slopes upward f o r t y  (4-0) feet h o r i z o n k b l y  for  each foot ver t ica l ly  to 
an a-tional horizontal dj.starice of 40,300 feet along the extended 
m w a y  centerline. 

Heliport Approach Zone - Slopes eight ( 8 )  fee t  ournard far  each foot 
upward begixung at t h e  end of and at the same elevation as the primary 
surface md. extending to a distance of 4,000 feet along the heliport 
approach zone centerline. 

Transitional Zones - Slope seven ( 7 )  feet outward for each foot upward 
beaming a t  the  s ides  of and at the same el.evatmn aa the primary - - 

surface and the approach aurfacc, and extending ta a height  of 150 f e e t  
above t h e  ai.rpcrt elevation w h i c h  is - feet  above mhn sea level. 
In addition to the foregoing, there are established helght limits 
sloping seven (7) feet outward fox  each f o o t  upward beginning at the 
sides of and a t  t h e  s m e  elevation as the approach surface, and extending 
to where they intersect the conical susface. Were the precision 
inatrumen+. runway approach zone projects beyond the conical zone, there  
are established hei~ht LMts  sloping seven (7) f e e t  outward f o ~  each 
foot upward  beginning at the sides of and at the same elevatior, as the  
ap~roach surface, ancl extending a horizon~l d i s t a n c e  ?f 5,QrjC: fee-1; 
measured at 90 dearen angles to %he extended miway  center1 l r r e .  

Heliport  Transi%ional Zones - bjlc~e two (2) f e e t  outward fcr each 
foot upward ber:i.rming at tlLe sides of and at the same e l e v s t l ~ n  as 
the primary surface ar,d %he hell  p o r t  approach zcnes a id  exter.dLng a 
d i s t m c e  af 250 fect  meas!ln.eci horizontalXy f r o m  <mu at 9C ciegree angle3 
to the p r m r y  aurface centerline and heliport approach zolies centerl ine.  

Horizontal  Zone - Established a t  150 feet above %he a i r p o r t  e leva t ion  
or at a heigb-t of - fee t -  above mean sea level. 

Conical Zone - Slopes twen ty  ( 2 0 )  feet outward for each foot ~ipward 
beginning a t  the  periphery of the horizontal  zone and at 150 fee5 
above t h e  >.irport  elevation a d  extending to a height of 350 f ~ e t  above 
the airpcrt elevation.  



12. Excepted Height  Lirnitatiorls - Mothlng in t h i s  Ordinance s h a l l  be con-' 
strued a s  p r o h i b i t i n g  the c o n s t r u c t i o n  or maintenance of any s t r u c t u r e ,  
or growth of any t r ee  t o  a h e i g h t  up t o  10/ P e e t  above t he  surface 
of t h e  land. 

SECTION V: USE RESTRICTIONS 

Notwithstanding a n y  otner p r o v i s i o n s  of this Ordinance, no use may be mde 
of land or water within any zone established by t h i s  Ordinance i n  such a 
manner as t o  create electrical interference w i t h  nav iga t iona l  signals or 
radio cwununication between the a i rpor t  and a i r c r a f t  , make i t  d i f f i c u l t  f o r  , 

pilots to d i s t i n g u i s h  between airport lights and others ,  result in gla re  
in the eyes of p i l o t s  using t h e  a i r p o r t ,  i m p a i r  v i s i b i l i t y  in t he  v i c i n i t y  
of the  a i r p o r t ,  create ' ,bird s t r i k e  hazards, c r  c thervise  in a n y  wzy e n d a r ~ e r  
or in ter fere  with the laming, t a k e o f f ,  or maneuvering of a i r c r a f t  i n t e n d i n g  
t o  use the airport. 

SECTION VI: NOMCOhFURMING USES 

1. Re~ulations Hot Retroactive - The regulat ions p resc r ibed  by this 
Ordinance shall not be construed t o  requi re  t h e  removal, l ~ e r l n g ,  or 
other change or a l t e r a t i o n  of any structure or t r ee  n o t  conforming 
to the regulations as of the e f f ec t ive  d a t e  of t h ~ s  Orainance , or 
otherwise interfere w i t h  the contir luance of nonconf arming use. 
Nothing contained herein s h a l l  require any change I n  t h e  consLruc t i o n ,  
a l terat ion,  or intended use of any s t r u c t u r e ,  tiie constr t ic t lon or 
al tera t ion of which was begun p r i o r  t o  t n e  ef'f 'ective da te  of this 
Ordinance, and 1s d i l i g e n t l y  prosecuted.  

Marking and L i g h t i q  - Notwithstanding the preceding p r o v i s i o n  of 
t h i s  Section, the owner of a n y  existing nonconforming s t r u c t u r e  or 
tree is hereby r equ i red  t o  p e r 3 i t  tile i n s t a i l a t i o n ,  o p e r a t i o n ,  and 
maintenance thereon of S G C ~  markers arid lights as sha1.L be deemed 
necessary by t h e  II/ to ~ n d i c a t e  t o  the  operators  of a i r c r a f t  -- 
in the  vicinity of t h e  a i r p o r t  t h e  presence of such aarpor t  
obst ruct ior i .  Such markers and 1;gnts s h a l l  be i n s  t d l i e d  , operated, 
and m a i n t a i n e d  a t  the  expense of the 12/ 

Y 

The a d o p t i o n  of he igh t  l i m i t s  should be reascnable and based on land 
use considerat ions  in t h e  vicinity of t h e  a i r p o r t  and the n a t u r e  of the  
area to be zoned. The adopt ion of he igh t  l i m i t s  shoul? not  b e  so  low as 
t o  consti tute a taking of pr iva te  p r c p e r t y  n i t h o u t  due process of l a w .  

&/ Insert the title of t h e  a p p r o p r i a t e  o f f i c i a l  who has  been charged w i t h  
t h e  responsibility f o r  de t e rmin ing  t h e  aecessity f o r  m r k i n g  and  
lighting. 

12./ Insert t h e  name of t h e  a p p r o p r i a t e  p c ) l l t i c a l  body or s u b d i v i s i o n .  - 
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SECTION =I: PERMITS 

1. h k r e  Uses - Except a s  specifically provided in a, b, and c hereunder, 
no material change ~ h a l i ~ b e  made in t h e  uae of land, no structure ahall 
be erected or o t h e m i a e  established,and no tree shall be plmted in any 
zone hereby.crea%d unless a permit tberefor shall have been applied for 
and granted. Each application f o r  a permit shall. indieate t h e  pwpose 
fos which the permit is desired, with sufficient particularity to pexnait 
it to be determined whether t h e  resulting use, structure, or tree would 
conform to the regulations herein prescribed. If such determination is 
in the af f i rmat ive ,  t h e  pennit shall be grated. No permit for a w e  
inconsistent w i t h  the proviaions of t h i s  Ordinance shall be granted 
unless a variance has been approved in accordance with Section VII, 4. 

a. In the area l y i n g  w i t h m  the l u t s  of tihe horizon-t;al. zone and 
conical  zone, no permit shall be required for any tsee or structure 
Less than seventy-five feet of vertical height above the ground, 
except when, because of terrain, land contour, or topopraphic 
features, such tree or structure w o u l d  extend above the height 
limits prescribed for such zones. 

b. In areas lying within the limits of the approach zones, but at a 
hor izonta l  distance of not  less than 4,200 f e e t  f r o m  each end of 
t h e  runway, no pennit ahall be required for  any t r e e  or s t ructure  
less than seventy-five f ee t  of vertical height above -the ground, 
except when such tree or structure would extend above the height 
limit prescribed f o r  such appmach zones. 

c. In t h e  areas ly ing  within the limits of the t r m a i t i o n  zones beyond 
%he perimeter of t h e  horizontal. zone, no pennit shall be required 
for any tree o r  structure less thax seventy-five f e e t  of vertical 
height above t h e  ground, except when such t ree o r  s t r u c k r e ,  
because of terrain, l a d  or topographic features, wou ld  
extend above t h e  height Ihit  prescribed for such t r a n s i t i o r ,  zones, 

N o w  confkjsisd in any of the foregoing exceptions s k l l  be construed 
as permitting or intending t o  pe-mit  angr constmction, o r  a l teret ion of 
any stmctme, o r  growth of any tsee in excess of any of %he he ight  
limits established by t h i s  Ordinance except as set f o r t h  i n  Section IV, 12, 

2. Exlstxng Uses - No permit shall oe granted that would allow t he  
establishment o r  crea%ion of an o ~ s t r i c t i o n  or permit a nonconformj~zg 
use, s t ruct l~re,  or speE t.o become a greater hazard to a i r  navigation 
thzn it was on the ef fec t ive  date o f  this Ordr*nance or any amcndmenCs 
thereto or thm it i s  when t he  application f o r  a permjt i s  made, 
Except as: indicated, a3.1 applioaLions f o r  such a pennit s h b i l  be 
granted. 
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3.  Nonccrnf orming Uses Abandoned or Dest royed  - Whenever the -- 13 / 
determines that a nonconforming tree or structure has been abandoned 
GP mwe than 80 percent t o r n  down, phys ica l ly  deteriorated, or decayed, 
no permit shall be granted that would allow such structure or tree t o  
exceed the applicable height limit or otherwise deviate from t h e  
zoning regtilatiom. 

4. Variances - Any person desiring to erect or increase the  helght  of any 
structure, ~k permit t h e  growth of any t ree,  or use property, not in 
accwdance w i t h  the regulations prescribed in this Ordinance, may 
apply t o  the Board of Adjustment f o r  a variance from such regula t ions .  
The a p p l i c a t i ~ n  for variance shall be accompanied by a determinat ion 
frun t he  Federal Aviation Administration as t o  the effect  of the proposal 
on the operat i on  of- air mvPgation f ac i l i t i e s  and t he  safe, efficient use 
of navigable airspace. Such variances shall  be allowed where it is duly 
found that a literal application or enforcement of the  regulations w i l l  
result in unnecessary kardahip and relief granted ,  will not  be cont rary  
t o  the pub l i c  interest, will not create a hazard t o  a i r  nav iga t ion ,  w i l l  
do ~ u b s t a n t h l  justice, and w i l l  be in accordance w i t h  the  s p i r i t  of t h i s  
Ordinance. A d d i t i o n a l l y ,  no appl ica t ion  for  variance t o  t h e  requirements  
of this Ordinance may be considered by t h e  Bcard of Adjustment unless a 
copy of the  appl ica t ion  has been f u r n i s h e d  to t h e  1 4  / f o r  advice -- 
as t o  the aeronautical effects of the  variance.  If the 141 d w s  -- 
not respond to the appl ica t ion  w i t h i n  f i f t e e n  (15) days af te r  r e ce ip t ,  
t b  Board of Adjustment may a c t  an i ts  own t o  g ran t  OP deny sa id  applica-  
t i o n ,  

5, Obstruct ion Harking and Light ing - Any wrrnit or variance granted m y ,  
if such action is deemed advisable  t o  effectuate t he  pu rpase  of t h i s  
Ordinance and be reasonable in t h e  circumstances, be so conditioned 
as t o  require the wner of the s t r u c t u r e  or t ree  in q u e s t i o n  t o  i n s t a l l ,  
operate, and main ta in ,  at the owner' s expenee , such xiirk*4s m d  lights as 
m y  be necessary. If deemed prager h y t h e  Eoasd of  Adjustment  , t h i s  
cond i t ion  m y  be rndified to require t h e  ,mner t o  permit t h e  - - 12 / 
at its own expense, to i n s t a l l ,  owrate, and mainta in  the necessary 
mrkinga and 1 Q h t s  . 

13/ Insert here the title of the appropr ia te  official charged with making - 
this determination, 

1 4 /  Insert here the of f ic ia l  or b N y  resy clrlsible fo r  operation and - 
maintenance of the airport to I)e zoned, 
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SECT TOM V I I $  : ENFORCEPINT 

It shall be the duty of the  15/ t o  administer and enforce t h e  regulat ions -- 
prescribed herein. A p p l i c a t i o n s  for prrnits and variances s h a l l  be made t~ 
t he -- 15/ upon a form published for that purpose.  Applications required 
by t h i s  Ordinance t o  be submitted t o  the - - 151 shall be prompt ly  considered 
and granted or denied. Application fo r  action by the Bwrd of Ad j u s t w n t  
shall be for thwi th  transmitted by the 15/.  -- 

SECTION I X :  BOARD OF ADJUSTMENT 

1. There is hereby created a Bcrlrd of Adjustment to have and exercise 
the following pcrwers: (1) t o  hear and decide a p p e a l s  f r m a n y  order, 
requirement, decision, D r  deetermiratim ~&c!e by the  -- 15/ in the  
enforcement of t h i s  Ordinance; (21 t o  hear and decide special 
exceptions to t h e  terms of this Ordinance upon which such Board of 
Adjustment under such regulations my be required to pass; and ( 3 )  
to hear and dec ide  spc i f  ic variances. 

2. The Board of Ad justmnt s h a l l  consist of - members appointed by the 
12/ and each s h a l l  serve for a term of - -- years until a 

successor is d u l y  appointed  and qua l i f i ed .  Of the members first 
appo inted ,  one shall be appointed for a term of - Year, - for  a 
term of - years, and for  a term of years. Members sha 11 be 
removable by the appoinrw a u t h o r i t y  for cause, upon written charges, 
after a publ ic  hearing. 

The Board of Adjustment sha l l  adopt rules for its governance and ;in 
harmony with t h e  provisions of this Ordinance. Meetings of t h e  Buard 
of Adjustment s h a l l  be h e l d  a t  the c a l l  of the Chairperson and at such 
other times as t h e  B a r d  of Adjustment may determine. The Chairperson 
or, in the absence of t h e  Chairperson,  the  Actirg Chairperson may 
administer oa ths  and conpel the  attendance of witnesses.  A l l .  hearings 
of t h e  Board  of Adjus tment  s . b l L  be p u b l i c ,  The Board of Adjustment 
s h a l l  keep minutes of its prcceedings showitg t h e  vo te  of each member 
upon each ques t i on ;  or if absent or fail ing to vote ,  i n d i c a t i n g  such 
fact, and s h a l l  keep records of its examinations and cther o f f i c i a l  
actions, a l l  of which s h a l l  immedia te ly  be filed in the  of f i ce  of 

15/ and on due cause s h w n .  -- 
4 .  The Board of Adjustment s h a l l  mke w r i t t e n  f i n d i n g s  of f a c t s  and 

conclusions of l a w  giv ing  the facts  upon which it acted and its 
legal conclusions from such facts in r eve r s ing ,  affirming, or rnodifyi- 
any order ,  ~equire lne:~C,  d e c i s i o n ,  or det,errni.nation which corns before 
it under t h e  provisions of t h i s  Ordinance ,  

15/ Insert here the t i . t le  of the appropr ia te  o f f i c i a l ,  slrch as Directclr , - 
Department of P u b l i c  Works, e t c .  
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5. The concurring vo te  of a m j c r i t y  of the members of t h e  Board  of 
Ad jua tment  s h a l l  be s u f f i c i e n t  t o  reverse any order ,  requirement,  
decis ion ,  or deterhination of the  -- 15/ or decide in favor of 
the  a p p l i c a n t  on any matter upon which it is required to pass under 
t h i s  Ordinance, or t o  effect variation to t h i s  Ordinance. 

SECTION X :  APPEALS 

1. Any person aggrieved, or any taxpayer affec ted ,  by any decis ion of 
the -- 15 / made in the administration of t h e  Ordinance, may appeal 
t o  t h e  Board of Adjustment. 

2 ,  A 1 1  appeab hereunder must be taken within a reasonable time as 
provided by the rules of the B a r d  of Adjustment, by f i l i n g  w i t h  
t he -- 15/ a notice of appeal specifying the grounds thereof .  The 

l5/ shall fo r thwi th  transmit to the Board of Adjustment a l l  the -- 
papers cons t i tu t ing  the record upon which  the ac t i on  appealed from 
was taken. 

3 .  An appeal s h a l l  stay a l l  prmeedinga in ktrtherance o f  #e act ion  
appealed from unless the 15/ certifies t o  the Board of Ad justrnent , 
after the notice of a p p a l  has been f i l e d  with  it, that by reason of 
the facts stated in the cer t i f icate  a stay would i n  the opinion of 

15/ cause imminent per i l  to l i f e  or proper ty .  In such case, -- 
proceedings shall not  be stayed except by Lke order of the Bmrd of 
Adjustment on not ice  to t h e  15/ and on due cause shown. -- 

4 .  The Board of Adjustment shall f i x  a reasonable L i m e  f o r  hearing appeals ,  
give public notice and due notice to t h e  pa r t i e s  in ~ n t e r e s t  , and 
d e c i d e  the  same w i t h i n  a reasonable t irrr; . Upon t h e  hear?&, any p a r t y  
m y  appear In p r s o n  or by agent or by a t to rney .  

5.  The Bwrd of Adjustment my, i n  conformity w i t h  t h e  provisions of 
this Ord inance ,  reverse or affirm , I n  whc le  cr in part , o r  nicdify 
the order, requirement, decision, or determimt lon appealed from 
and m y  make such order, requirement, dec i s ion ,  or determinat ion 
as may be appropriate under the circumstances. 

SECTION XI : J U D I C I A L  REVIEW 

Any person aggrieved, or any taxpayer affected ,  by any d e c i s i o n  of the  
Board of Adjustment, m y  appeal to t h e  Court of - as provided in 
Section - of Chapter - of the P u b l i c  Laws of 16/. -- 

16/ Insert the jurisdiction. Consideration should be given the desirability - 
of setting f o r t h  t h i s  procedure P,ere, or as an al ternat ive  a t taching  
to a l l  copies of t h i s  Ordinance, a copy of excerpts from t h e  s t a t u t e  
cited . 



SECTION X H I :  PENALTU3S 

Each v i o l a t i o n  of t h i s  Ordinance or OT any regulation, order, or r u l i n g  
pr muQa ted  hereunder shall c ~ n s t i t ~ t t  a misdemeanor and sha l l  be punishable 
by a fine sf not more than - dollars or imprisonment f o r  no& more than 
- days .or both; and each day a viola t ion  continues to e x i s t  s h a l l  
const ituke a separate offense. 

SECTION XIII: CONFLICTING REGULATIONS 

Where there ex i s t s  a conflict between any of %he regulations or l im i t a t i ons  
prescribed in this Ordinance and any &her rsgulatisns applicable to t h e  
same area, whether the conflict be w i t h  respct 'to the height cf structures 
or tress, and the w e  of land ,  or any other mtte~g, the mQre stringent 
l imi ta t ion  or requirement sha Pl govern and prevail. 

SECTION X I Y :  SEVERABILITY 

I f  any sf the  provisions of t h i s  Ordinance or the  applicat ion thereof 
to any person w circcumstances are held invalid, such i n v a l i d i t y  shal l  
not  affect other provisions or a p p l i c a t i o n s  of the Ordinance which can 
be given effect without  the inva l id  provis ion or a p p l i c a t i o n ,  and tq 
t h i s  end, the provisfonas of this Ordinance are declared t o  be severable. 

SECTION XV: EFFECTIVE DATE 

W E R E A S ,  the  inanaeplatft operation of the provis ions  of this Ordinance is 
necessary f o r  &ha preservat ion of the public heal th ,  public safety,  and 
generai welfare, an EMERGENCY is hereby declared to e x i s t ,  and t h i s  
Ordinance shall be i n  full. force and effect from and after its passage 
by the - and p u b l i c a t i o n  and pmting as required by l a w .  
Adopted by the t h i s  day of t 19,. 





1. ARGENTINA 

Appendix 3 

States' Practices on Shielding 

I .  1 It is felt that the shielding principle which is used 
to permit the erection of new permanent obstacles should 
not be considered when: 

a)  the permanent objects are destined to be erected 
within the inner 3 000 rn from the threshold, 

b) they penalize the instrument approach areas although 
they do not exceed the limits defined by the obstacle 
limitation surfaces; 

c) though the conditions in b) are satisfied, the available 
free spaces or areas immediately adjacent to the 
runway extremities are regarded as extensions or the 
runway length available or, where applicable, as future 
stopways; 

d) parallel runways are pianned and areas common to 
instrument approach procedures have to be unified; 

e) there is  a question of installation d high-voltage power 
lines, fuel storage facilities, etc.; 

f l  in the case of a frangible object, its height has been 
deskned so as to ensure verticaL clearance by aircraft; 

g) in case of planned instrument approaches, the type ~f 
implementation and probable operating procedure 
have not k e n  defined. 

1.2 As a corollary i t  mav be added that the shielding 
principle should only operate in relation to the highest 
permanent obstacle in the area. Any new installation that 
may be erected in its vicinity should be related to that 
obstacle and in no case to permanent obstacles of minor 
height in the area. The only exceptions to this principle, 
when other criteria should be considered, are cases where 
associated topographical features exist in the area. In 
these cases account must be taken not only of the obs tack 
limitation surfaces desctibed in Annex 14, bur also of the 
height limitations established for instrument approach 
procedures. 

2. AUSTRALIA 

2. I Take-ojr climb and apprmch surfaces. Where the 
surface is signifi~ntty obsuucted by other than isolated 
obstacles, new obstacles are permitted up to the height of 
the lowest permanent obstacle within 60 rn, provided that 
the new obstacle is surrounded by existing obstactes and 
that the new obstacb dws not become the critical 
obstacte. The critical obsucle is that obstacle which 
su btends the greatest angle when measured from the end 
of the strip. 

2.2 TransitionaI surfaces. Where permanent obstacles 
already infringe the transitional surfaces, new obstacles 
are permitted up to the same height, provided that they 
are further away from the edges of the strip or the 
approach area and are shielded by the existing obstacles. 

2.3 Horizon~alafidconicalsu~aces. Where permanent 
obstacles already infringe the horizontal or conical 
surfaces. new obstacles are wrmitted u p  to the same 
height, provided that they are further away from the 
aerodrome reference point, and are shielded by existing 
obstacles. 

3. FRANCE 

3.1 Shielding of narrow oBjer,a hy bu lb  o@ecis. The 
potential hazard of a narrow obstacle is lessened when i t  is 
shielded by a bulky obstacle. As regards such narrow 
obstacles, they shall be considered to be shielded when 
they remain bebw the enveloping surface of' the semi- 
planes tangential lo the top of the bulky obstacle coverirlg 
them, with a 15 per cent descending slope situated around 
that obstacle. The shieldcri obstacles, In particular parts of 
lines or cables, do nat need to bc resnovcd nr mudrhe d. 



3.2 A#acenr electric lines. The provisions in the above 
paragraph may also be less stringent in the particujar case 
of adjacent electric lines, i.e. those that are within the 
''corridor" of anather line. The ''corridor" of an electric 
line is determined by the vertical, ptanes parallel t0 the 
median planes of the successive parts of the cable, 
situated respectively on either side of these parts at a 
distance of 150m for daytime marking and 3W rn for 
night-time marking. The segment of a first line is 
shielded by a XCond etectric line when: 

a) this segment is adjacent to the second electric line; 
b! !his segment is ! o ~ e r  thar. !he segmen! of the setmr! 

cable delineated by the same planes. 

On take-off areas, electric lines, although adjaoent, 
shall be marked as if they were isolated when their 
median planes are at a distance of over 50 m. For a11 other 
lmfions, m mrking is required for the segment of an 
electric line which is shielded by another electric line. In 
cases where there are more than two lines close to each 
other, consideration should be given to whether it is 
necessary to mark the two outside lines, notwithstanding 
the above shielding provisions. Lastly, special 
consideration shouid be given to cases where a large 
number of lines which are more or less parallel cover a 
large area and might consequently be a special hazard. 
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existing buiIdings/sttuctures causing obstruction, 
when projected towards the runway, and on a horizontal 
plane when projected away from the runway. 

5.1 The pprinciple of  shielding is used in certain cases 
to authorize the construction of buildings or installations 
which, although they exceed the obstacle tirnitatjon 
surfaces, a n  be considered to be shieided by other 
r;a:ural or ai:ificiaf obstrrdes already existing. An object is 
considered to be shielded when: 

a) i t  is situated below a plane passing through a point of 
the obstacle serving as a shield and has a negative 
slope of 10 per cent in any direction with respect to the 
aerodrome, except io the direction opgosite thereto, 
and a t  a horizontal distance not exceeding 150 rn: and 

b)  it is located within the volilme created by the 
horizontal translation of the contours of the obstacle 
serving as a shield. in the opposite direction to the 
aerodrome, and at a horizontat distance of not more 
than 150 m from that obstacle. 

5.2 In general, p w e r  and communication lines are 
not considered as shielding obstacies 

3 .'3 Application of the foregoing provisions. The 
fallowing situations call for more stringent treatment t h an  
the above: 

6. UNITED STATXS OF AMERICA 
a) the lines or cables meet the clearance requirements 

but are hazardous to arr navigation as a result of local 
conditions or the type of air traffic involved, and must 
consequently be modified or removed; 

b) the lines or cables are not located within one of eke 
zones where mrking is required, but are a POS$ibk 
danger to air navigation, and can be tolerated only if 
they are marked. 

4. INDIA 

4.1 In India, the principle of shielding is not applied 
in the areas wvered by the transitional surface,  he inner 
horizontal surface up to a distance of 2 500 m from the 
aerodrome reiereoce w ~ n t  IARP), or the approach/ 
take-off climb area up to a distance of 3 000 m from its 
inner edge. 

4.2 In areas Other than those slexrihed above, !he 
principle of sh~elding w ~ l l  be applied using a wgaiive 
slope of  10 per cent from the top of the aulhorized 

6.1 The principle of shielding as applied to obstacles 
to air navigation may minimize the requirements for 
marking and lighting such shiefded obstades, and may 
reduce the necessiry for removing obstacfes or prohibiting 
the construction of new constructions. 

6.2 An object should not be considered an obstacle if 
its location with respect to obstacles of a permanent 
character is such that there results no material increase in 
the aeronautical hazard. In the determination of whether 
an object is shielded, each obstacle of a permanent 
character, located in the runway approach-departure area, 
is regarded as casting a shadow plane outward away from 
the runway end. Thus, an object shielded by the shadow 
plane of a governing obstacle will not IE considered as an 
obstacle. 

6.3 mark in^ and lighting. Portions of obstacles that 
are shielded by surrounding objects need not be marked 
or Ikhred, but the surrflundjng objrct.q should he .marktbd 
and lighrtd. 



Part 6, - Control of' Uirstaclcs 
Appendk 3. -- Stcares' Pruc fices un 3.4 k~Iding 

a )  Exr~nsive obs/oc!~~.~. When the upper part of only a 
portion of a building UT simitar extensive obstacle 
projects above an obstacle-determining surface, that 
part only need be obstncle-marked, and the point or 
edge sf it highest in relalion to the obstacle- 
determining surface should be regarded as the top of 
the obstacle. lo  certain cases. however, such as when 
ehe obstacia-determining surface concerned is a 
sloping surface (as the approach surface, or 
transitional surface), this point or edge highest in 
relation to the obstacle-determining surface may not 
be the highest point or edge above a horizontal plane 
passing through the base of the object. In such cases, 
those portions of the object, the upper pares of which 
are higher above a horizontal plane passing through 
the base of the object than the upper par i considered as 
the top of the obstacle, should also be obstacle- 
marked. 

b) Group n f  obstacles. In the event the individual objects 
of a group of obstacles are approximately the same 
overall height above the terrain and are located not 
more than 45 m apart, the group of obseacles may be 
considered an extensive obstacle and so obsucle- 
marked/ligh ted. 

Towers, poles, tanks, smoke-swks and similar 
obstacles, which are so grouped as to present a 
common hazard to air navigation, should be 
marked/Iigbted as an extensive obstacte if of 
approximakly the same overaIl height. Where spacing 
between individual structures is not Iess than 45 m, 
whethe< of the same or diffe~ent overall height, each 
prominent object within the group should be 
marked/lighted. In addition, at the top of a prominent 
centre obstacle, at least one rotating beacon should be 
installed, providing a red flashing light. 

C )  Shteldin~ oJ ohsracie murkfng/~ighting by another object. 
Another feature of  shielding concerns the biocking out 
or shielding of an c bsulcle tighr by another ohje~t. l i  a 
light wh~ch is inskiled on an obstacle is shielded in any 
direction by an adjacent object, additional lights should 
be mounted on that object in such a way as to retain 
the general definition of the obstacle, the shielded 
light being ornilled if it does not coni~ibuk lo the 
definition of the obstacle. 

6.4 Remo M I  or restricrion of consvuction oJ obsiacles. 
The national aviation authority must lx notified when 
certain proposed structures are to k constructed or 
existing structures are to be ahered, so that the effect of 
such structures on air navigation can Ix determined. 
Among the structures excepted from this requirement 
are shielded objects. 

a) Shielded objects. No notification is  required for any 
object that would be shielded by existing structures of 
a permanent and substantial character or by naturai 
terrain or topographic features of equal or greater 
height, and would be located in the congested area of a 
city, town, or settlement where it is evident beyond all 
~easonable doubt that the structure so shielded will not 
adversely affect safety in air navigation. 

b) Antenna farms. An antenna farm area consists of a 
specified geographical location with established 
dimensions of area and height, where antenna towers 
with a common impact on aviation may bc grouwd. 
The use of antenna farms is an application of the 
shieiding principle. Usage ol' antenna farms and the 
single-struc?ute/muItiple-antenna concept for radio 
and television towers, wherever possible, is to be 
encouraged. 
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