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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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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. 



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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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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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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. azimuth and the  length. For this purpose, the  end of the  runway a M l l  be 
considered a s  the end of the rectangle bounding the usable area f o r  which the 
runway has f u l l  width (2.6.1). Spur traverses may be required t o  es tab l i sh  
such control  s t a t i ons  since it i s  not always pract icable  otherwise t o  
es tabl ish s t a t i ons  a t  the  ends or  on the edges of the runways. A spur trav- 
erse  s h a l l  be double-taped. A sketch sha l l  be made i n  the field records t o  
i l l u s t r a t e  c l ea r ly  the re la t ionship between the physical end of the runway 
and the control  stat ion.  

2.6.1 Definition of the l e n ~ t h  of a runwq,y. The length of a 
runway i s  the t o t a l  usable surfaced length f o r  which the runway has fu l l  width. 
'I'hus, i f  the ends of a runway a r e  rounded, i t s  length i s  the maximum length of 
the rectangular area t h a t  has full width. 

2.6.2 Runwav numbers. Runway numbers t h a t  a r e  painted on the 
:runways s h a l l  be shown i n  approximately correct  re la t ionship t o  the runway 
ends on sketches i n  the f i e l d  records. A separate sketch sha l l  be made f o r  
each runway end. The sketch sha l l  be dated, and s h a l l  include the l i n e ,  if 
any, under the runway number, and an arrow orienting the sketch with respect 
*so t rue  north. I f  no numbers a r e  painted on the runways a t  the time of the 
survey, t h a t  f a c t  sha l l  be noted i n  the f i e l d  records, and the sketches may 
be omitted. Where the painted runway numbers, a s  they appear on the runways 
a t  the date  of the survey, a r e  c l ea r ly  leg ib le  on a phokograph, the sketch 
nlay a l s o  be omitted. I n  t h i s  case, a note i n  the f i e l d  records s h a l l  s t a t e  
the number of the photograph on which the runway numbers a re  cor rec t ly  shown. 

2.6,3 Runwav widthg. The width of each runway sha l l  be taped. 
If the runway i s  i r regular ,  the f i e l d  records s h a l l  sta- t h a t  the  mean width 
i s  furnish'ed. 

2.7 Connectim t o  Federal tr iangulation network. The l o c a l  
control  scheme s h a l l  be connected t o  one or more s t a t i ons  of the  Federal con- 
t r o l  network by t r iangulat ion or  traverse methods of surveying wherever it i s  
practicable,  

2,8 Use of horizontal  control of other oraanizationg. Occa- 
s ional ly  it may be possible t o  recover and iden t i fy  exis t ing control  of which 
t h i s  o f f ice  has no record. Such control  should be used f o r  strengthening the 
r a d i a l  p l o t  i f t  

I )  There i s  a scarc i ty  of exis t ing control  i n  the area; 

2) The control  i s  of third-arder accuracy or be t te r ;  
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3) S t a t e  plane coordina-lies or geographic posi t ions  can be 
furnished the  Washington Office. 

2.9 Recovers relsort. Form 526 shall be submitted f o r  a l l  con- 
t r o l  s t a t i ons  of t h i s  Bureau t h a t  a r e  searched fo r ,  occupied, or  iden t i f i ed  
on the  photographs, Descriptions headed "Not Previously Describedw s h a l l  be 

, submitted on Form 526 f o r  a l l  s t a t i ons  of t h i s  Bureau t h a t  a r e  recovered and 
tha t  have not  been previously described; 

3.1 Datum. A l l  level ing s h a l l  be based on mean-sea-level 
datum--the datum of a l l  U,S. Coast and Geodetic Survey bench marks. 

3.2 Use of bench marks of other organizations, A conveniently 
s i tua ted  bench mark of another organization may be accepted and used, provided 
s l l  three  of the  following requirements a r e  sa t i s f i ed :  

1 )  The e levat ion was determined by running a closed loop; ' 

2) The elevat ion is  referred t o  mean-sea-level datum; 

3) It  i s  evident t o  the  chief of par ty  t h a t  t he  elevation i s  of 
third-order accuracy or  bet ter .  (The evaluation of t he  accuracy of 
such an e levat ion might obviously require  more time than a new deter-  
mination. ) 

3.3 Control leveling.  Control l eve l ing  i s  the  f i r s t  of the 
three types of l eve l ing  performed i n  a i r p o r t  obstruction surveys. I t  i s  used 
where it i s  necessary t o  e s t ab l i sh  a bench mark a t  the  a i rpo r t .  The bench 
nark should be a recoverable permanent object  such a s  a corner of a concrete 
s tep a t  the  administrat ion building, but  need not be monumented o r  marited, 

.A descr ipt ion of the  bench mark s h a l l  be recorded i n  the  l e v e l  record f o r  
fu tu re  recovery. 

3.3.1 Control l eve l ing  accuracv reauirementg. The control  l e v e l  
l i n e  s h a l l  be e i t h e r  double run or  e l s e  run a s  a closed loop. The c los ing 
s r ro r  i n  the  l e v e l s  s h a l l  not  exceed 0.05 f o o t  times the square roo t  of the  
length of the  l e v e l  l i n e  i n  s t a t u t e  miles--the generally accepted requirement 
fo r  l eve l ing  of third-order accuracy. 
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3.3.2 Control levelinc: prec:putions. The f 011 owins precautions 
should be observed t o  meet the closure requirements: 

1 )  L i m i t  the length of the  s igh t s  so  t h a t  the  ssmlles t  rod 
divis ions  a r e  always c l ca r ly  v i s ib le ;  

2) Read and record the  rod values t o  0,001 foot ;  

3) Use the  p lwhing  l e v e l  on the rod f o r  a l l  s ights ;  

4 )  Make each fores igh t  distance az~roxirnate ly  equal t o  the  
backsight distance;  

5) Keep the  l e v e l  instrmient i n  adjustment a t  a l l  times; 

6) Use a s t e e l  turning pin  driven t o  a f i rm bearirg i n  t he  
ground where a su i tab le  na tura l  object i s  not  avai lable  f o r  a turning 
point. 

3.4 Field leveling.  Fie ld  level ing is  the  second of the  three  
types of l eve l ing  performed i n  a i r p o r t  obstruction surveys. Elevations 
determined on the  landing a rea  during f i e l d  l eve l ing  include: 

1) The o f f i c i a l  a i r p o r t  elevation; 

2) The ends of t he  runways; 

3) The in te r sec t ions  of the runways; 

4) Runway p ro f i l e  points;  

5) Temporary recoverable bench marks. 

3.4.1 Field l eve l ing  accttrzcy reauirements. Field l eve l ing  s h a l l  
be run i n  closed loops. Each loop s h a l l  s t a r t  and c lose  on e i t h e r  bench 
-?larks of third-order accuracy o r  be t t e r ,  or s t a r t  and c lose  on temporary 
recoverable bench marks established during the con t ro l  level ing procedure. 
l'he closing e r r o r  of f i e l d  l eve l ing  s h a l l  not  exceed 0.2 foot .  

3.4.2 Horizontal gos i t ion  of f i e l d  l eve l ing  s ta t ion.  The hor- 
i zon ta l  posi t ion of each f i e l d  l eve l ing  s t a t i on  (except temporary recoverable 
bench marks) should be determined by one of the following methods: (1 )  iden- 
t i f y i n g  the  image of the s t a t i o n  on an a e r i a l  photograph; (2) ind ica t ing  the  
?osi t ion on n l a rge  scale  map o r  chart; or (3)  ty ing t he  s t a t i o n  t o  the l o c a l  
con t ro l  scheme with f i e l d  measurements. The pos i t ion  s h a l l  be iden t i f i ed  
v i t h  an accuracy of 0.6 m. on a 1:12,000 scale  photograph, which is  equiv- 
a l e n t  t o  about 25 f e e t  on t he  ground, 
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3,4.3 Official  airporL elevasion. The o f f i c f a l  a i rpor t  elevation 
i s  the elevation of the highest par t  of the usable landing area, This eleva- 
t i on  may be on any par t  of the a i rpor t  designated by the airport  authori t ies  
a s  a landing area and i s  not necessarily on a runway, 

30404  Runway elevations, Each elevation t h a t  pertains t o  a 
runway sha l l  be deterbhed a t  the  centerline of the runway. 

3.4.5 Profi les  of runwavs, A suff ic ient  number of elevations 
sha l l  be determined by f i e l d  leveling between runway ends and/or intersections 
so that a reasonably accurate prof i le  of each r u n k y  can be drawn, These 
elevations s h a l l  be a t  intervals  not greater than 600 f e e t  and a lso  a t  a l l  
apparent changes i n  runway grades, The positions of the profi le  points may 
be determined by any convenient method that w i l l  assure a position accuracy 
of 25 fee t ,  such as with stadia or by spacing the p ro f i l e  points opposite 
runway lights; but the accuracy requirements are  such tha t  taping is usually 
not warranted, The posftions of the profile points sha l l  be indicated t o  the 
Washington Office by plot t ing them on a photograph o r  a i rpor t  plan or  by 
showing them on a sketch, 

3,4,6 Temporary recoverable bench narks. Temporary recoverable 
bench marks should be established during f i e ld  leveling a t  convenient loca- 
t ions on the f i e l d  f o r  l a t e r  use i n  leveling t o  obstructions or t o  base l i n e  
stations,  

3.5 Obstruction leveling. Obstruction leveling i s  the third 
of three types of leveling perfomed i n  a i rpor t  obstruction surveys, Ob- 
struction.leveling is used t o  furnish the ground elevations t h a t  a re  used i n  
determining the elevations of the tops of obstructions. It may be accom- 
plished e i the r  by s p i r i t  leveling methods or by stadia-trigonometric methods. 
The accuracy may be somewhat l e s s  than tha t  required f o r  control leveling and 
f i e ld  leveling, 

3.5*1 Obstruction leveling accuracy requirements, Obstruction 
leveling shaU be run i n  closed loops, Loop closures shall in no case exceed 
one-half the elevation tolerances noted i n  5,1,  or  2 feet ,  whichever i s  least ,  
%ch loop s h a l l  start ancl close, where practicable, on a third-order bench 
mark, or  on a temporary recoverable bench mark established during control 
leveling o r  f i e l d  leveling, Care sha l l  be exercised, where a ser ies  of loops 
f o r  area coverage is required, t o  gaard against building up a c q u l a t i v e  
error  i n  excess of the above requirements, 

3,5,2 Use of spot elevations, Elevations published on topogra- 
phic maps a t  road intersections o r  a t  spots tha t  a re  indicated on the  map by 
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e bleck cross m s y  be used f o r  s t a r t ing  and cloning a, leveling loop %o ch- 
structions in the Horizontal Area or  Conical Section o r  more than 10,000 f e e t  
from a runway end i n  Approach Areas. $ loop f o r  determining obstruction 
elevations i n  any of these areas may a lso  start and close on an elevation 
tha t  was established trigonometrically from s ta t ions  of the Horizontal 
Control Survey. The probable e r ror  of the f i n a l  elevation of an obstruction 
sha l l  not exceed the tolerances noted i n  5,1 regardless of the methods used. 

3.6 Leveling records. A l l  leveling s h a l l  be recorded i n  the 
standard "Wye Leveling Record Bookn, Form No. 634. Each foresight reading 
sha l l  be entered on a l ine  of the record book separate from the l i n e  of the 
backsight reading. 

I.- SELECTIOB OF OBSTRUCTIONS 

4.1 Definitioh of obstruction. The defini t ion of an obstruc- 
t ion  depends on the type of the survey and on the par t  of the area i n  which 
the obstruction i s  located. An obstruction i s  defined as  follows f o r  each of 
the survey areas: 

4.1.1 Instrument Avvroach Area: 

a )  For a Type I survey an obstruction i s  any object t ha t  extends 
above a 100:1* glide angle (oO 52' ver t i ca l  angle) from an or igin a t  ' 
the.elew,ation of the -way end but located 200 f e e t  off the runway 
end on the runway centerline extended (Plate 2). Objects tha t  are 
within 200 f e e t  of the Runway Area and extend above the elevation of 
the runway end, a re  a l so  obstructions; 

b) For a Type11 survey the definit ion i s  the same a s  f o r  a Type1 
survey, except tha t  the glide angle is 50:l ( l o  09' ve r t i ca l  angle). 

4.1.2 Noninstrument Apvroach Area. An obstruction i s  any object 
t ha t  extends above whichever of the following is the lower: (a) a 50:l glide 
angle from the or igin described i n  (a)  above, o r  (b) a horizontal plane 
150 f e e t  abwe the o f f i c i a l  a i rpo r t  elevation; 

4.1.3 Runww Area. An obstruction is  any object t ha t  extends 
appreciably above the elevation of the nearest runway; 

4.1.4 Horixontal Areq. An obstruction is any object t h a t  extends 
above a horizontal plane 150 f e e t  above the o f f i c i a l  a i rpor t  elevation; 
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4.1.5 Conical Section. An obstruction is  any object t ha t  
zxtends above a 20:l slope measured upward from the horizontal plane des- 
zribed above, and outward rad ia l ly  from the circumference of the Horizontal 
Area. 

4.2 Detection of obstructions from ends of ruawavs. The ob- 
structions tha t  a re  i n  the Approach Area and are  v i s ib l e  from the a i rpor t  
may frequently be detected from the ends of the runways use of the theo- 
dol i te  or  t rans i t .  A ve r t i ca l  angle of o0 52' (equivalent t o  the 100:1*- glide 
angle) or  of 10 09' (equivalent t o  the 50:l glide angle), whichever i s  appli- 
cable, i s  s e t  on the instrument and the horizon within the Approach Areas is 
,swept f o r  possible obstructions. The instrument must be i n  adjustment, and 
allowance must be made f o r  the height of the  instrument and the displacement 
of the instrument from the origin of the  glide angle (4.1). These allowances 
]nay be eliminate-d, i f  the t e r r a in  permits se t t ing  the theodolite o r  t r a n s i t  
off the runway end so tha t  the telescope is  i n  the glide angle. 

4.3 Detection of obstructions by other methods. The following 
:3uggestions w i l l  aid i n  the detection of obstructions i n  the Approach Areas 
but not v i s ib l e  from the ends of runways; or  i n  other par ts  of the survey 

. area; 

1 )  A stereoscopic study of the photographs or  a study of the 
contours on a topographic map may aid i n  finding areas where obstruc- 
t ions may exist;  

2) Vertical angle observations tha t  are  made from the tops of 
s t ructures  of known elevations on or  near the f i e l d  can be used with 
approximate distances scaled from photographs o r  maps f o r  obtaining 
t e s t  elevations f o r  objects believed t o  be obstructions. The t e s t  eleva- 
tiion w i l l  p-J be accepted as  the f i n a l  elevation of the obstruction; 

3) A l i n e  of levels  may be run t o  a suspected obstruction or  
obstructed area; 

4 )  Test barometric elevations may be run a s  i n  (3) ,  but w i l l  
not be accepted a s  a basis f o r  the f i n a l  elevation of t h e  obstruction. - 

4.3.1 Detection of obstructions i n  the Runway Area. Obstructions 
j.n the Runway Area are  not r ig id ly  defined. An adequate selection of ob- 
stryctions i n  t h i s  area w i l l  depend won the judgment of the chief of party. 
1:epresentative s t ructures  on the a i rpo r t  property, such as  the administrative 
building, typ ica l  hangars, the control tower, and the a i rpor t  beacon should 
be included i n  the selection, even though they are some distance outside 
the runway area and/or are  not considered actual  ohstructions. 
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/+*4 Obstructed are=. BE o'bstructed srca i s  a ?a r t  of tine 
a i r p o r t  survey a rea  where the  numerous obstructions make it more pract icable  
'to determine the  posi t ions  and elevations of only a few representa t ive  and 
c r i t i c a l  obstructions,  ra ther  than attemgt t o  designate each and every 
abstruction,  Examples of obstructed areas are: a congested i n d u s t r i a l  area, 
a mountain, and a wooded area ,  Paragraphs 4.4.1 and 4,,!+.2 out l ine  general  
c r i t e r i a  f o r  guidance i n  the  del ineat ion of an obstructed area. 

4.4*1 Determination of an obstructed area.  I t  must be decided 
whether the  character  of the obstructions can be most v iv id ly  indicated on 
a plan by showing the  individual  obstructions o r  by showing an obstructed 
area.  I f  it  i s  decided t o  use the obstructed-area designation, then tho 
c r i t i c a l  and t yp i ca l  obstructions must be selected and the  area  must be out- 
l ined on a photograph o r  map. Elevated land t ha t  forms an obstruction of 
considerable a rea  s h a l l  be t reated a s  an obstructed area.  

4.4.2 Use of topographic maps i n  del ineat ing obstructed areas.  
It i s  not necessary t o  determine the  elevations of as many obstructions as 
usual  i f  the a rea  is  covered by recent  topographic maps ~f good qua l i ty ,  A l l  
c r i t i c a l  e levat ions  must be obtained by the a i r p o r t  obstruction survay ,  but  
if the togographic map coverage has been proved t o  be of r e l i a b l e  accuracy 
by comparison with other  pa r t s  of the a i rpo r t  survey, then the obstructed 
areas  may be delineated on the  topographic naps. 

A05 Selection of ols_structions. After  a l l  the  probable obstruc- 
t ions  o r  obstructed areas  i n  the  var ious  par t s  of the  survey have been found 
a select ion of those obstructions which are t o  be shovn on the Obstruction 
Plan must be made. Good judgment and careful  consideration are  requ.ired i n  
t h i s  selection.  A su f f i c i en t  number of points must be selected t o  represent 
accurately on the Obstruction Plan the  nature and d i s t r i bu t i on  of the  ob- 
s t ruc t ions  i n  the  swvey area.  To t h i s  end the  t yg i ca l  and c r i t i c a l  obstruc- 
t ions  i n  each v i c i n i t y  should be se lected,  but the  t o t a l  number of obstruc- 
t i ons  f i n a l l y  chosen sho-iLd be kept t o  the minimum which w i l l  adequate1.y 
represent the  survey area  on the Obstruction Plan. 

4* 5 , 1  Additional elevations.  I n  the Approach Areas some eleva- 
t ions  a re  required i n  addit ion t o  the  elevations of the obstructions. These 
addi t ional  e levat ions  are: (a) one o r  two elevations on h i l l s ,  mountains, o r  
r idges  a t  o r  near the in te r sec t ion  of the 100:1$ o r  the  50:l g l ide  angle with 
t he  mountainside o r  h i l l s i d e  i n  addi t ion t o  the  highest  o r  c r i t i c a l  eleva- 
t ions ,  and (b) an elevation on the runway cen te r l ine  extended at  i t s  i n t e r -  
sect ion with each frequently traveled road and with each ra i l road where t he  
road o r  ra i l road  is  within 3,000 f e e t  of the runway end. The locat ion of 
each elevation point  must be obtained. The road o r  ra i l road  throughout t h a t  
p a r t  of i t s  extent  t h a t  f a l l s  i n  the  Appoach Area and within 3,000 f e e t  of 
t he  runway end must a l s o  be denoted on a photograph or  map. 
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4.5.2 Ground elevations a t  obstructions. The elevation of the 
ground shall be determined at  a suff ic ient  number of obstructions i n  the 
Approach Areas t o  indicate the high points of the terrain.  

4.5.3 Smcialmethods suggested. The determination of an s l e -  
vation on the s ide of a wooded mountain or  h i l l  a t  the intersection with the 
100:1* or  50:l glide angle may be a d i f f i cu l t  f i e l d  problem. One solution 
consists of se t t ing  on the h i l l s ide  a target  that can be located by theodo- 
l i t e  observations from the airport .  Another solution consists of occupying 
a s ta t ion  on the h i l l s ide  with a theodolite and obtaining a posit ion bg. 
resection on objects previously located. 

5.- DETERMINATION OF ELEXATION 
AND IDCATION OF OBSTRUCTIONS 

5.1 Accuracy reauirements f o r  elevation and location of an 
obstruction. The horizontal and ve r t i ca l  accuracy requirements f o r  obstruc- 
t ions vary with location, Elevation tolerances a re  shown in the following 
table : 

Obstruction Distance f r m  Elevation 
Location Runway End Tolerance 

Approach Areas 0 - 5,000 Ft. 
5,000 - 10,000 

10,000 - 15,000 
15,000 - 20,000 
20,000 - 25,000 
25,000 - 30,000 
30,000 - 35,000 
35,000 - L+O,OOO 
40,000 - ~+r,ooo 
45,000 - 50,000 

1,5 Ft. 
3,O 
4.5 
6.0 
7.5 
9.0 

10,5 
12.0 
13.5 
15.0 

Runway Area ----------- 1.5 

Horizontal Area --__------- 10,O 

Conical Section ----------- 15.0 

Obstructionslihatare a t  t o  be used a s  control s ta t ions  sha l l  be located 
w i t h  the following horizontal accuracy: 
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DiSt-ace i n  Feet A p p r o a t e  Tolerance 
from Hid-Point of Tolerance on Map or Photograph 
Instrument Runway on Ground a t  1:12,000 a t  1:31,680 

0 t o  20,000 25 Feet 0.6 m. 0.25 m. 
20,000 t o  50,000 50 Feet 1.3 m. 0.50 mm. 

5.2 Hethods f o r  de terminin~ rsosition and elevation of an 02- 
struction. Any survey method may be used i n  determining the elevation md 
location of an obstruction, provided the resu l t s  meet the previously m a -  
tioned accuracy requirements. Two methods now i n  common practice a re  (1) the 
base l ine  method and (2) the d i r ec t  method. 

5.2.1 The base l i n e  method. The base l i n e  method i s  usualLy 
preferred f o r  the location of objects that  are  inaccessible or difficu1.t t o  
identify on photographs. Horizontal and ver t ica l  angles a re  observed on the 
obstmsuetion from both ends of a measured line. The elevations of the ends 
of the base are  determined e i the r  by f i e ld  leveling or  by obstruction 
leveling. The base l i n e  i s  usually t ied  t o  the loca l  control scheme by 
ground s m e y  methods or it may be ident i f ied on a photograph f o r  loeation 
by the r ad ia l  plot. The elevation and the location of the obstructionare both 
obtained by t h i s  method. Elevations computed from the two ends of the base 
l i n e  should always agree within one-half the elevation tolerance L i m i t s  
stated i n  b a g r a p h  5.1 or  2 f ee t ,  whichever i s  l eas t .  Horizontal angle 
intersections at  an obstruction should never be l e s s  than lo0. A temporarg 
base l ine  established f o r  t h i s  method should not be longer than necessary 
t o  give the required angles of intersection. The base l i n e  should always be 
double-taped, except where a check value has been computed f o r  it i n  the 
control scheme. Horizontal angles sha l l  be recorded both with the telescope 
normal (direct ,  D) and inverted (reverse, R) ,  and likewise, ve r t i ca l  angles 
sha l l  be recorded both with the telescope normal (ve r t i ca l  c i r c l e  l e f t ,  CL) 
and inverted (ve r t i ca l  c i r c l e  r ight ,  CR). 

5.2.2 The d i rec t  method. Levels are run t o  the obstruction and 
i ts  height above the instrument i s  determined e i the r  by (1) observing a 
vert ical  angle and measuring the distance Prom the instrument t o  the obstruc- 
tion, or  (2) by measuring it direct ly ,  i f  practicable. Vertical angle 
observations shall consist  of readings with the telescope both i n  normal 
position (ve r t i ca l  c i r c l e  l e f t ,  CL) and inverted (ve r t i ca l  c i r c l e  r ight ,  CR) . 
The distance s h a l l  be determined by double t a p h g  o r  by s tadia  observa$fons. 
To guard against making blunders i n  s tadia  observations, the three horizontal 
cross hairs sha l l  be read and all readings sha l l  be recorded, Stadia dis-  
tances sha l l  be reduced t o  horizontal distances wherever the eorreetion i s  
large enough t o  a f f ec t  appreciably the determination of the height of the 
~ b j e c t .  
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5.2.3 Location of obstructicns, The horizontal locaticz 2f 
each obstruction shall be determined by eiCher (a) identification on a 
photograph, or (b) identification on a map, or (c) instrument methods. The 
accuracy of the location shall conform to the horizontal tolerances noted 
in 5.1, A11 obstructions should be shown on a photograph or map to aid in 
determining an adequate density and distribution, An obstruction that has 
been located by instrument methods need be only appro~dmately identified on 
the photograph or map and shall be shown in colored pencil only, The 
feature should be labeled, however, so that it will not be mistaken for a 
point that has been positively identified on the photograph or map. 

6,- FIELD CCRPUTATIONS 

6.1 Computations reauired, Generally only those field computa- 
tions should be made that are required to ensure that the field work meets 
the accuracy requirements of these instructions. The field computations 
shall include: 

1) Elevations obtained by leveling; 

2) Means of vertical and horizontal angle readings; 

3) Local control triangles; 

4) Elevations of obstructions. 

6.2 Checking and initialing. The following operations shall 
be checked by a second person and initialed: the level records; the deter- 
mination of the mean of the vertical and horizontal angle readings; and the 
transcribing of data from record book to computation form. 

6.3 Rejection of observations. After completing the necessary 
check computations, any field work that does not meet the accuracy require- 
ments of these instructions shall be rejected, and repeated until satisfac- 
tory results are obtained, Rejected observations or computations shall be 
lightly marked over with a large ItRQnd cross-referenced to the page showing 
the accepted work. 

6.4 Summary - report. A swmnary report shall be prepared for 
each survey. The report shall contain any useful information that cannot be 
shown conveniently in the other records, Changes that are proposed or con? 
struction underway at the airport, such as new runways or hangars, changes in 
lighting, e tc . , shall be noted in the stmmqy report. Any peculiar problems 
or conditions encountered during the survey shall also be described, such as 
unusual methods employed, discrepancies found in data and their solutions, etc. 
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Cir cular 12-AE?/~O Circulaire 

The attached reduction copies of Obstruction Plans firoduced 
by the U.S.A. are followed by the French and Spanish trans- 
l a t i o n s  o f  t h e  g e n e r a l  n o t e s ,  t e r n s  a n d  a b b r e v i a t i o n s  
appearing on these plans. 

Les reproductions cC-jointes, b kchel le rkdui te, de filans 
d r o b s t a c l e s  P u b l i d s  + a r  les Btats-Unis sont acconfiagnkes 
des traductions frangaise et espagnole des notes gknkrales, 
des terres et des abrkviations figurant sur ces plans. 

Los e j e n p l a r e s  a d j u n t o s  ( e n  e a c a l a  n o s  r e d u c i d a )  de 10s 
Planos de obstaculos fiublicados $07 10s S.U.A., v a n  acos- 
fianados de las versiones espanola y f r a n c e s a  de las notas 
generates, tkrrinos y abreviaturas que aparecen en ezlos. 
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PALM BEACH INTERNATIONAL AIRPORT 
WEST PALM BEACH, FLA. 

OP-449 

GENERAL NOTES 

The purpose o f  the  obs t ruc t ion  p lan i s  t o  show the  runways and the  
o b s t r u c t i o n s  above a 40 t o  I g l i d e  angle from the  end o f  the  runways. 
T h i s  p lan  i s  n o t  a  map and most phys ica l  and c u l t u r a l  f e a t u r e s  below 
the 90 t o  I g l i d e  angle have been i n t e n t i o n a l l y  omitted. 

Obstruct ions shown by broken l i n e s  on the p r o f i l e s  are j u s t  outs ide 
the approach zones. 

The h i g h e s t  p o i n t  o f  t h e  usable land ing  area i s  shown by a s t a r  
and i s  t o  be considered the o f f i c i a l  e levat ion o f  the a i rpor t .  

Elevat ions are i n  f e e t  above the mean sea l e v e l  and were determined 
by f i e l d  methods t o  g ive the fo l lowing accuracies. 
Distance From Nearest I Elevat ion 

Runway End I ~ o l e r a n c e  
.................................................. Up t o  112 m i l e  I foo t  

112 t o  2 mi les .................................................. 3 f e e t  
2 t o  3 miles .................................................... 5 fee t  

NOTES GEWERALES 
Les p lans  d 'obs tac les  sont des t ines  h representer  l e s  p i s t e s  e t  

l e s  obstacles dont \ ' ang le  de pente, mesurk h p a r t i r  de I f e x t r 6 m i t 6  des 
p i s t e s ,  es t  sup6rieur A 1/40. Ce p lan n 'es t  pas une car te ,  l a  p lupar t  
des d e t a i l s  topoqraphiques dont \ ' a n g l e  de pente, mesure p a r t i r  de 
1 1 e x t r 6 m i t 6  des p i s t e s ,  es t  i n f k r i e u r  h 1/40 on t  B td  omis i n t e n t i o n -  
nel l ement . 

Les obstacles indiquds en t i r e t s  sur l e s  prof  i l s  sont s i tuks  j u s t e  
en dehors des zones d'approche. 

Le p o i n t  l e  p l u s  61evB de l a  p a r t i e  u t i l i s a b l e  de l f a i r e  d ' a t t e r -  
r issage es t  indique par une d t o i l e  e t  son a l t i t u d e  d o i t  s t r e  considerbe 
comme 6tant  I ' a l t i t u d e  o f f  i c i e l  l e  de I 'a6rodrome. 

Les hauteurs sont exprimdes en p ieds  e t  se rappor ten t  au niveau 
moyen de l a  mer. El l e s  on t  Ct6 dbterminees par des procbdes topogra- 
phiques avec l a  prec is ion suivante: 
Distance de 11extr6mitb I Tolerance 
de g i s t e  l a  plus proche d ' a l t i t u d e  
Jusqu'h 112 m i l l e  ................................................ I pied .............. de 112 h 2 m i l l e s  ............................ ... 3 pieds ......... de 2 a 3 m i l l e s  ................... ........................ 5 pieds 

NOTAS GENERALES 
E l  o b j e t o  d e l  p lano  de obs tdcu los  es mostrar  l a s  p i s t a s  y  10s 

obsthculos por encima de un dngulo de planeo de 40 a I, desde e l  extremo 
de las pistas. Este plano no es un mapa y l a  mayor par te de l a s  caracte- 
r f s t i c a s  f l s i c a s  y  a r t i f i c i a l e s  que estdn por debajo de l  dngulo de planeo 
de 40 a I han sido omitidas intencionalmente. 

Los obstdculos indicados en 10s p e r f i l e s  con l fneas  de t razos  se 
ha1 Ian situados justamente fuera de las  zonas de aproximacidn. 

E l  punto mds a l t o  del Area de a t e r r i z a j e  u t i l i z a b l e  e s t h  indicado 
con una e s t r e l  l a  y  debe considerarse como l a  a l t i t u d  o f f i c i a l  de l  aero - 
puerto. 

Las cotas e s t i n  expresadas en p i e s  sobre e l  n i v e l  medio de l  mar y  
f u e r o n  determinadas empleando p roced im ien tos  de campo p a r a  dar 10s 
grados de prec is i6n siguientes: 
Dis tanc ia desde e l  extremo Tolerancia 

mis pr6ximo de l a  p i s t a  de cota 
Hasta 112 m i l  l a  ................................................. I p ie  
de 112 a 2 m i l l a s  ............................................... 3 pies 
de 2 a 3 m i l l a s  .................................................. 5 pies 



NEEDLES A l RPORT 
NEEDLES, CALIF. 

OP-543 

G E N E R A L  N O T E S  
The purpose o f  t h e  o b s t r u c t i o n  p lan  i s  t o  shew t h e  runways and t h e  

o b s t r u c t i o n s  above a  40 t o  I g l i d e  ang le  from t h e  end o f  t h e  runways. 
T h i s  p l a n  i s  n o t  a  map and most p h y s i c a l  and c u l t u r a l  f e a t u r e s  below 
t h e  40 t o  I g l i d e  angle have been i n t e n t i o n a l l y  omi t ted .  

The h i g h e s t  p o i n t  o f  t h e  u s a b l e  l a n d i n g  a rea  i s  shown by a  s t a r  
and i s  t o  be considered t h e  o f f i c i a l  e l eva t i on  o f  t h e  a i r p o r t .  

E l e v a t i o n s  a r e  i n  f e e t  above mean sea l e v e l  and were determined 
by f i e l d  methods t o  g i v e  t h e  f o l l o w i n g  accuracies. 

D i s tance  From Nearest I E l e v a t i o n  
I 

-~ 
Runway End Tolerance 

.................................................. Up t o  112 m i l e  I f o o t  ............. 112 t o  2 m i l e s  ................................. ... 3 f e e t  
2 t o  3 mi les  ............................ ......... . . .  5 f e e t  

N O T E S  G E N E R A L E S  
Les p lans d ' obs tac les  sont des t i nes  B reprksenter  l e s  p i s t e s  e t  l e s  

o b s t a c l e s  d o n t  I ' a n g l e  de pen te ,  mesur6 p a r t i r  de  I ' e x t r 8 m i t 6  des 
p i s t e s ,  es t  s u p d r i e u r  B 1/40. Ce p l a n  n ' e s t  pas une c a r t e ,  l a  p l u p a r t  
des  d e t a i l s  t opog raph iques  don t  I f a n g l e  de pente ,  mesure A p a r t i r  de 
I ' e x t r 6 m i t k  des p i s t e s ,  e s t  i n f k r i e u r  a 1/40 o n t  B t k  omis i n t e n t i o n -  
nel lement.  

Le p o i n t  l e  p l u s  6 l e v k  de l a  p a r t i e  u t i l i s a b l e  d e l ' a i r e  d ' a t t e r -  
r i s s a g e  es t  i nd ique  pa r  une C t o i l e  e t  son a l t i t u d e  d o i t  G t r e  cons idbr6e 
comme B tan t  I f a l t i t u d e  o f f i c i e l l e  de I ' ae ropo r t .  

Les h a u t e u r s  son t  expr imees en p i e d s  e t  se r a p p o r t e n t  a u n i v e a u  
moyen de l a  mer. E l l e s  o n t  C t C  dh terminkes p a r  des proc6dCs topogra-  
phiques avec l a  p rBc i s i on  suivante:  
D is tance de I 'extr6mit .4 Tolerance 
de p i s t e  l a  p l u s  proche d ' a l t i t u d e  
Jusqu'B 112 m i l l e  ............................................... I p ied  
de 112 B 2 m i l l e s  ............................. ............. 3 p ieds 
de 2 a 3 m i l l e s  ................................................ 5 p ieds 

N O T A S  G E N E R A L E S  
E l  o b j e t o  de l  p lano de obs t i cu loses rnos t ra r  l a s  p i s t a s  y  10s o b s t i -  

c u l o s  por encima de un i n g u l o  de p laneo de %O a  I, desde e l  extremo de 
l a s  p i s tas .  Este plano no es un mapa y  l a  mayorla de l a s  c a r a c t e r l s t i c a s  
f l s i c a s  y  a r t i f i c i a l e s  que e s t i n  por  debajo de l  Angulo de planeo de 40 a 
I han s i d o  om i t i das  intencionalmente. 

E l  punto  m is  a l t o  d e l  i r e a  de a t e r r i z a j e  u t i l i z a b l e  e s t i  i nd i cado  
con  una e s t r e l l a  y debe cons ide ra rse  como l a  a l t i t u d  o f i c i a l  d e l  aero-  
puerto.  

Las cotas  a l t i m 6 t r i c a s  est i fn expresadas en p i e s  sobre e l  n i v e l  medio 
d e l  mar y f u e r o n  determinadas empleando p r o c e d i m i e n t o s  de carnpo p a r a  
dar  10s s igu ien tes  grados de prec is i6n :  

D i s t a n c i a  desde e l  extremo To le ranc ia  
mifs pr6ximo de l a  p i s t a  de co ta  
Hasta 112 m i l l a  ................................................. I p i e  
de 112 a 2 m i l l a s  ..................... ... ...................... 3 p i e s  
de 2 a 3 m i l l a s  ................................................. 5 p ies  



G E N E R A L  N O T E S  
Obstruct ions show by broken 1 ines on the p r o f i l e s  are j u s t  outs ide 

t h e  approach zones. E l e v a t i o n s  a r e  i n  f e e t  above mean sea l e v e l .  
Horizontal scale I inch = 1000 f e e t  
Ver t i ca l  scale I inch = 100 f e e t  

N O T E S  G E N E R A L E S  
Les obstacles indiqubs en t i r e t s  sur l e s  p ro f  i l s  sont s i tubs  jus te  

en dehors des zones d'approche. Les hauteurs sont exprimbes en pieds e l  
se rapportent au niveau moyen de l a  mer. 

Echelle hor izonta le I pouce = 1000 pieds 
Echelle v e r t i c a l e  I pouce = 100 pieds 

N O T A S  G E N E R A L E S  
Los o b s t l c u l o s  ind icados en 10s p e r f i l e s  con l f n e a s  de t r a z o s  se 

h a l l a n  s i t u a d o s  justamente f u e r a  de l a s  zonas de aproximaci6n. Las 
cotas esthn indicadas en pies sobre e l  n i v e l  medio del mar. 

Escala hor izonta l  I pulgada = 1000 p ies  
Escala v e r t i c a l  I pulgada = 100 p ies 

Terms and Abbreviations Termes e t  abrCviat ions Glosar i o  de tbrminos y 
appearing on these f igu ran t  sur les plans abreviaturas empleados 
Obstruct ion Plans d'obstacles en estos mapas de 

obstdcu 10s 

El. Elevat ion 
Radio range s t a t  ion 
Ridge 
Knol l  
Fence 
Rocky peak 
Windsock 

A i rpor t  beacon 
Antenna pole 
Tree 
Obst. Ltd. Pole 

Obstruct ion l i gh ted  
pole 

Beacon on water tank 

~ t a c k l ~ h  imney 
Obst. Ltd. F loodl ight  

Obstruct ion 1 ighted 
f l o o d l i g h t  

Radio pole 
Control  tower 
Obst. Ltd. Hangar 

Obstruct ion 1 ighted 
hangar 

Bldg. Bui ld ing 
Antenna on con t ro l  

tower 
Radio tower 
Bush 
Pole l i n e  

A l t .  A l t i t u d e  
Radiophare dlalignement 
Cr6te 
Butte 
Clbture 
Sommet roca i l l eux  
Manche A vent 

Phare dlakroport 
MEt dlantenne 
Arbre 
 ME^ avec f .  dlobst. 

Ma t̂ avec feu 
dlobstacle 

Phare sur chsteau dleau 

C hem inee 
Rbflecteur avec f. 

d'obst. RBf lecteur 
avec feu d'obstacle 

M C t  de rad io 
Tour de contr6 le  
Hangar avec f. dlobst. 

Hangar avec feux 
dlobstacle 

Bt. Batiment 
Antenne sur l a  tou r  

de contr8 le  
Pyl6ne de rad io  
Fourre 
Rangbe de poteaux 

Cot a 
Radiofaro d i recc ional  
Cerro 
Mont fcu lo 
Cerca 
Pico rocoso 
Manga - Veleta (manga 

ind icadora del  v iento) 
Faro del aeropuerto 
Poste de antena 
Arbol 
Mhs t i l  con luz  de 

obst&culo 

Faro en e l  dep6sito de 
agua 

Chimenea 
Proyector de iluminaci6n 

de obsthculo 

Poste de rad io  
Torre de mando 
Hangar con luz  de 

obs t l cu lo  

Ed i f  i c i o  
Antena sobre t o r r e  de 

mando 
Torre de rad io  
Arbusto 
Linea de postes 


