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ICAO Circular 12-ANb~ 

FOREWORD 

The Operations Division (OPS) of the A i r  Navigation Commission, a t  i t s  
Third Session (see Fina l  Report of the Session, Doc 6640-0~~/567,  Page 167, 
Paragraph 8.1) recornended t ha t ,  

"Since the  app l ica t ion  of operating l imi ta t ions  and instrument approaeh- 
' t o l a n d  procedwes a r e  d i r e c t l y  dependent upon the  provision of de ta i l ed  
information cmcerningobstacles  i n  the v i c i n i t y  of an aerodrome, the  pro- 
ductionof Aerodrome Obstruction Charts should be given the  highest  priority." 

The i n s t ruc t i ons  contained i n  t h i s  paper a re  being c i rcula ted t o  give 
an indicat ion of t he  type of information t h a t  would be required f o r  por- 
t r aya l  on obst ruct ion char t s  and as an example of how one of I C A O t s  Contrac- 
t i n g  S t a t e s  i s  handling the  survey problem. 

The ins t ruc t ions  a re  those issued by the  Director, U.S. Coast and 
Geodetic Survey f o r  the  use of a i r p o r t  survey party personnel and a re  being 
c i rcula ted by permission of the U.S. Government. 

The ins t ruc t ions  were not intended f o r  publ icat ion and general d i s -  
t r i bu t i on  and, consequently, the presentation is  l e s s  formal and some of the  
mater ia l  i s  no t  as meticulously selected a s  would be the  case i n  a reference 
work o r  manual intended f o r  publication. 

The i n s t ruc t i ons  consider only the f i e l d  survey operations required 
f o r  the  preparation of Airport Obstruction Plans. The o f f i ce  process (such 
as compilation, d r a f t i ng  and reproduction) required f o r  the preparation of 
these plans a r e  not  covered i n  the ins t ruct ions .  

The ins t ruc t ions  have j u s t  been issued t o  f i e l d  pa r t i e s  and a r e  now 
being used f o r  t he  f i r s t  time; i t  is l i ke ly  t h a t  f i e l d  use w i l l  d isc lose  
desi rable  changes i n  de ta i l s .  
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Page 6 ICAO Circular 12-&ih0 

No Airport Obstrtrction Plan has as yet been published tc cczg1y with 
these instructions. The charts included in this paper are reduced copies of 
two typical examples of the current type of U,S. Obstruction Chart. In 
future, the original scale of 1:1%,000 will continue to be used where there 
are no obstructions beyond the sheet limits at thfs scale, and the non- 
existence of obstructions will be indicated by notes; otherwise, it will be 
necessary to publish the plans at some scale smaller than 1:12,000. 

It should be understood that the specifications given 5n Paragraphs'l.3.1 
to 1.3,5 and 4.1 and illustrated in Plates 1 and 2 may not necessarily 
conform with the Standards and Recommended Practices that may be promulgated 
eventually in an AGA Annex to the Conventi.cn on Civil Aviation. 
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AERODROME OBSTRUCTION CHARTS 

INSTRUCTION FOR 0BSTRUCTIOI.S PLAN SURVEYS 

1.- GENERAL DISCUSSION 

1.1 Purpose of Obstruction Plans. Obstruction Plans of air- 
ports are published by t h i s  Bureau fo r  the use of the Civ i l  Aeronautics 
Administration and the A i r  Carriers i n  computing take-off loads permitted 
under exis t ing air transport regulations. 

1.2 Type of survey. Each Obstruction Plan survey w i l l  bs de- 
signated i n  the project instructions a s  e i ther  a Type I or a Type I1 survey. 
The type of a survey determines only i t s  extent and the defini t ion of an 
obstruction i n  cer ta in  areas of tha t  survey. The qual i ty ,  accuracy, and 
other requirements of a l l  surveys a re  the same, regardless of type. 

1.3 Extent of survey, Each Type I survey w i l l  cover an area 
of about 85 square miles, and each Type I1 survey an area of about 68 square 
tniles (Plate 1 ) .  More specifically,  the limits of each survey are  fomed by 
the periphery of a Conical Section (c) (1.3.5), and the boundaries of two 
Instrument Approach Areas (A) (1.3.1), one a t  each end of the ins t rmen t  
- m a y ,  which extend beyond the Conical Section. Within these over-all 
l imits ,  each survey must determine the position and elevation (above mean 
sea level) of a l l  natural  and cul tura l  obstructions (4 , l ) .  Each survey must 
idso determine the mean sea l eve l  elevation of the a i rpor t ,  the length and 
azimuth of each runway, and the horizontal positions of a suff ic ient  number 
of ground s ta t ions  t o  control a r ad ia l  plot  of the area. 

1.3.1 Instrument Approach Area. Each survey area contains two 
Instrument Approach Areas (A), one a t  each end of the instrument runway. 
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Page 8 ICAO Circular ~ - ~ / 5 , 0  

Each Instrument Approaeh Ares i s  c p i ~ t r i e a l l y  located v i th  raqpect t o  the 
instrument runway eenterline extended, md extends from the runway end 
outward f o r  50,000 fee t  measured horizontally along the centerline extended. 
Each Instrument Approach Area consists of an inner reetanguiar section, 
abutting the runway end, and of an outer isosceles trapezoidal section, 
abutting the outer end of the rectangular seet,ion, The rectangular section 
is  3,100 f e e t  i n  widlh (1,550 f e e t  on each side of t h e  runway centerline 
extended), and 6,217 f e e t  i n  length, i t s  s ides  terminating where they inter-  . '  sec t  the s ides  of the trapezoidal seci;ion, The s ides  of the isosceles-  * - '  
trapezoidal section are the extensions of l i nes  originating a t  the center of 
the end of the runway, and f l a r i n g  outward a t  an angle of U0 on each s ide 
of the r u n w a y  centerline extended (Plate 1)" 

L3.2 Noninstrument Ap~roaeh Area, Each survey area contains 
one Noninstrument Approach Area (N) a t  each end of each nonhstrument runway. 
Noninstrument Approach Areas are exactLy similar i n  a l l  respects and dimen- 
sions t o  Instrument Approach Areas, except tha t  Noninstrument Approach Areas 
are located at the ends of noninstrurnent runways, and extend outward f o r  a 
t o t a l  of only 10,000 f e e t  from the runway end, 

1.3.3 Runwav Area, The Runway Area (R) encloses a l l  of the 
runways, For a single-runway, the Runway Asea i s  rectangular i n  shape. Its 
length is the length of the runway, and  its width i s  3,100 f e e t  (1,550 f e e t  
on each s ide of the runway center l ine) ,  For a system of runways, such a s  
usually encountered a t  an  airport ,  the l imits  of the Runway Area are  the 
outermost l imi t s  of the overlapping, single-runway areas (plate  1 ) .  

1.3.4 Horizontal Area, The Horizontal Area (H) is  c i r eu la r  i n  
shape, with i t s  center a t  the mid-point of the instrument m a y .  Its 
radius is 13,000 f e e t  f o r  a Type I: s m e y ,  and 10,000 f e e t  f o r  a Type I1 
survey. ( ~ i m e n s i  on a, Plate 1 )  , Tho Instrument Approach, Noniastrument 
Approach, and Runway Areas are excluded from the Horizontal Area, 

1.3.5 Conical Section, The Conical Section i s  concentric w i t h  
the Horizontal Area, and extends rad ia l ly  outward  hensf sf on b, Plate  1 )  
beyond the circumferehee of the Horizontal Area 7,000 f e e t  f o r  a Type I 
survey and 5,000 f e e t  f o r  a Type IP survey, The Instrument Approach and 
Ejoninstrurnent Approach Areas are  excluded from the Conical Section. 

1.4 Data furnished t o  survey party, The following l i s t e d  data, 
i f  available, a re  furnished t o  the f i e l d  party pr ior  t o  the survey: 

1) Aerial  Photographs ; 

2) Horizontal and v e r t i c a l  control data; 
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3) Airport plans; 

4)  Planimetric and topographic maps of the area; 

5) Approach and Landing Charts. 

1.5 PP~S of f i e l d  operations, Obstructions surveys w i l l  or- 
d inar i ly  consis t  of the following operations: 

1 )  Horizontal control survey; 

2) Leveling; 

3) Selection of obstructions; 

4 )  Determination of position and elevation of obstructions; 

5) Field computations. 

1.6 Obstruction plans of other organizations. The data on 
obstruction plans >repared by other organizations s h a l l  not be accepted. 
Obstruction plans of other organizations, however, m a y  be used f o r  planning 
the operations of a new survey. 

2.- HORIZONTAL CONTROL SURVEYS 

2.1 Local control scheme. A loca l  horizontal control sclleme 
sha l l  be established a t  each a i rpor t  unless ( a )  the project instruct ions 
specif ical ly  s t a t e  tha t  such control i s  not required, o r  (b) such control 
has been established during a previous survey (2.1.4). The l o c a l  control 
scheme i s  used f o r  the following purposes: 

1) To control the r ad ia l  plot; 

2) To serve a s  a base for  locating obstructions by intersect ion 
methods; 

3) To determine the lengths and azimuths of the runways; 

4) To correlate  the maps and plans used i n  the survey; 

5) To f a c i l i t a t e  future revision surveys. 
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Page 10 ICAO Circular l 2 - A N ~ D  

2.1,1 Selection ~f Local control s ta t ions.  An idea l  a c l a c t i o ~  
of loca l  control s ta t ions includes main scheme s ta t ions  consisting of the 
a i rpor t  control tower, the a i rpo r t  beacon, and s ta t ions  located a t  the ends 
of each runway; and supplementary s tat ions located a t  a?proxhzitely regular 
intervals  a t ,  o r  beyond, the outermost obstructions of the survey area. 
Sqydementary s ta t ions  w i l l  normally consist of such elevated objeats a s  
building f i n i a l s ,  chimeys, radio masts, an2 tanks t h a t  are v is ib le  from 
the main scheme stations.  Main scheme ground s tat ions,  such as those a t  
the ends,of the  runway, are  usually designated by l e t t e r s  of the alphabet. 
A control layout diagram shall be prepared on one of the following: (1) an 
a i rpor t  plan, (2) the landing chart ,  o r  (3)  i n  the f i e l d  record book, and 
submitted with the conpletcd survey data. 

2.1.2 Ident i f icat ion of control s ta t ions.  Each control s t a t ion  
shall be ident i f ied on an a e r i a l  photograph with an accuracy of plus or  
minus 0.15 nm. there  the photograph i s  1:12,000 scale, t h i s  tolerance is 
equivalent t o  about 6 f e e t  on the ground, Each selected control s t a t ion  
sha l l  be designated on the photograph by i ts assigned l e t t e r  of the alphabet 
or  appropriate descriptive t i t l e ,  Federal control s ta t ions  of third-order 
accuracy or  be t te r  s h a l l  be enclosed by an inked triangle,  and a l l  other 
control s ta t ions by an inked square. A l l  control s ta t ions  sha l l  be iden- 
t i f i e d  on the photographs i n  accordance with Photogrammetry Lnstructions 
No. 22. 

2.1.3 Develoment of control scheme. The control scheme may be 
developed from the base l i n e  by e i the r  tr iangulation o r  traverse or  by a 
combination of the two. The two ends of the base l i n e  must always be oc- 
cupied, and a s  many as  practicable of the other main scheme s ta t ions  s h a l l  
a lso be occupied. A l l  unoccupied main scheme s ta t ions  should e i the r  be 
intersected from a t  l e a s t  three other stations,  or  intersected from two 
stat ions with the length of one unlcnown side of the t r iangle  taped. Sap- 
plementary s ta t ions  should be intersected from three main scheme stat ions.  
Usually it is not practicable t o  occupy the supplementary stations.  A 
single direct ion should be observed t o  a supplementary s ta t ion  i n  any large 
part  of the survey area where it i s  not practicable t o  locate a s t a t i c 3  by 
complete observations. It should be remembered t h a t  some data  a re  usually 
be t te r  than none a t  all;  such a direction serves t o  strengthen a r a d i a l  p lo t  
i n  one direction. 

2.1.4 Use of ~ r e v i o u s l y  established cont-rol. I f  a control 
scheme has been established during a previous obstruction survey, i t s  
s tat ions may be used f o r  base l ines ,  or  f o r  other purposes, during a new 
survey provided (a)  a suff ic ient  number of the or ig ina l  s ta t ions can be 
posit ively recovered t o  make i t s  use practicable, and (b) a l ine ,  other than 
the base l i n e  of the or iginal  scheme i s  taped, and checks the or ig ina l  
survey length by 1:2,000 or bet ter .  
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2.2 Control scherue base line, The base line from which the 
local control scheme is developed shall be laid out between two control 
stations at the opposite ends bf a runway, wherever practicable. The base 
line shall be selected so as to obtain the best practicable intersection 
angles on the other main scheme stations. The base line shall be double- 
taped with an agreement between the two tapings of 1 part in 5,000 or better. 
The taping shall be along the surface of the runway and shall be corrected 
to the horizontal if the slope of the runway is greater than 10 feet in 
1,000 feet. 

2.3 Measurement of angles. All control scheme angles shall 
be measured by the direction method. The same initial station (generally 
an airport beacon or the control tower) shall be used from each occupied 
station, wherever practicable. One direct reading and one reverse reading 
of each angle shall be made and both verniers shall be recorded for each 
pointing. All angle observations shall be recorded in nHorizontal Angle 
Observationsn, Form 250. 

2.4 Accuracy reauirements. The best of the angles at an 
intersected station shall seldom be less than 12O. The computed sides of 
the triangles formed by the main scheme stations shall check within 1 part 
in 4,000; those for the supplemental stations shall check within I part in 
2,000. At least one computed side of one of the triangles formed by the 
main scheme stations shall be taped and shall check the computed length by 
1 part in 4,000, 

2.5 Azimuth observations. Observations shall be made so 
that the azimuth can be determined for one line of the local control scheme 
(preferably the base line) by one of the following methods: (1) solar 
observations; (2) polaris observations; or (3) an adequate and self-checking 
azimuth connection to geodetic datum (2,7) .  

2.5.1 Solar observations, The solar observations shall ccnsist 
of two sets of four paintings each on the sun. Detailed instructions for 
solar azimuth observations are contained in Photogrammetry Instructions 
No. 19. The observations shall be tested graphically for accuracy and 
repeated if necessary to obtain a satisfactory set of readings. 

2.5.2 Polaris observations. Detailed instructions for making 
polaris observations are contained in Photogrammetry Instructions No. 4. 

2.6 Lengths and azimuths of runwavs. A control station shall 
always be established at each end of each runway to provide the runway/ 
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