
DEPARTMENI OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 
SUBJECT' AIRPORT DESIGN STANDARDS - SITE REQUIReMENTS 

FOR TERMINAL NAVIGATIONAL FACILITIES 

1. PURPOSE. A i rpo r t  designers need an understanding of the r e l a t ive  
location and s i t i n g  requirements for the terminal navigation f a c i l i t i e s  
that  may be established on an airport .  This advisory c i rcu lar  provides 
tha t  information. It is not intended tha t  t h i s  c i rcu lar  be used for  
the design and ins ta l la t ion  of terminal navigation f a c i l i t i e s .  

2. BACKGROUND. To f a c i l i t a t e  the proper and economic design and/or 
development of an a i rpor t  i t  is necessary t o  r e l a t e ,  i n  general terms, 
the spa t i a l  and operational requirements of terminal navigational 
f a c i l i t i e s  t o  other a i rpor t  located f a c i l i t i e s .  This advisory c i rcu lar  
extracts  and combines s i t i n g  and operational information of terminal 
NAVAIDS from a number of FAA orders, handbooks, e tc .  Specific guidance 
applicable t o  the design, ins ta l la t ion  or operat ion of a par t icular  
NAVAID is found i n  publtcations cited i n  t he  text .  The bibliography 
ident i f ies  sources/locations for  obtaining/viewing these publications. 

3 .  CANCELLATION. AC 150/5300-2A, Airport Design Standards - S i t e  
Requirements for  Terminal Navigational Fac i l i t i e s ,  dated 8 October 
1969 is cancelled. 

EXPLANATION OF CHANGES. 
t o  c l a r i f y  material and t o  correct dimensional e r rors  or ommissions, or 
t o  recognize changes i n  program t i t l e s ,  FAR references and f i e l d  
reorganization, the following technical changes have been made: 

a. References t o  Precision Approach Radars (PARs) have been deleted. 
PARs a re  no longer funded by the FAA and with few exceptions 
have been removed from c i v i l  a i rports .  

4 .  I n  addition t o  the ed i to r i a l  changes required 

b. Material on Instrument Landing System (ILS) in s t a l l a t ions  has been 
reworked t o  indicate current agency preferences of equipment types, 
approved changes i n  s i t i n g  and grading c r i t e r i a  for the gl ide slope 
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f a c i l i t y ,  and the recent agency adoption of 3 degree g l ide  slopes. 

c. Material on Non-Directional Beacon (NDB) has been revised t o  show 
the agency's posi t ion on t h i s  i n s t a l l a t ion .  

d. Material on Visual Approach Slope Indicators  (VASI) has been 
revised t o  reflect  current agency pol ic ies .  

A new chapter has been added t o  cover the protection of a i rpor t -  
located NAVAIDS. 

e. 

5. HOW TO OBTAIN THIS PUBLICATION. Obtain addi t ional  copies of t h i s  
c i rcu lar  AC 150/5300-2B, Airport Design Standards - S i t e  Requirements 
for  Terminal  Navigational Faci l i t ies ,  from the Department of 
Transportation, Federal Aviation Administration, Distr ibut ion Unit, 
TAD-484.3, Washington, D.C. 20590. 

C L ~ E  w. PACE n. 
DEPUTY DIRECTOR, AIRPORTS SERVICE 
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CKAPTER 1. Ii"R0DUCTION 

1. GEXERAT, SCOPE. 

a. This advisory circular  describes in  general terms the different  
types and primary functions of air t r a f f i c  control and air naviga- 
t iona l  (PCPC 80 N) f a c i l i t i e s  tha t  may be established on or in the 
h e d i a t e  v ic in i ty  of airports.  

It summarizes the principal s i t i n g  c r i t e r i a  regard.ing typical  
location, layout, clearance, and area requirements that  should be 
considered by airport  sponsors and t h e i r  engineers t o  f a c i l i t a t e  
the ear ly  designation, reservation, and establishment of sui table  
A!CC 80 N sites for use by the Federal Aviation Administration (FAA). 

Current FAA policies end program for establishment of + 80 N 
f a c i l i t i e s  on airports are b r i e f ly  mtl ined,  and Appendix 1 
provides a bibliography of pertinent FAA publications and Federal 
Aviation Regulations (FARE). 

b. 

c. 

d. There are included applicable drawings and layout plans of various 
ATC & N facilities with Figure 2 depicting an overal l  schematic 
plan showing such f a c i l i t i e s  and their desirable locations on an 
airport. 

e. The special  s i t i n g  c r i t e r i a  for and discussion of those ATC & N 
f a c i l i t i e s  t ha t  m a y  be u t i l i zed  a t  heliports and STOL ports 
are not included or covered in t h i s  publication. 

2. APPLICPLPION. 

a. The s i t i n g  c r i t e r i a  presented in this c i rcu lar  have been extracted 
and condensed from exis t ing FAA internal  directives and instruc- 
t ions for establishment of PLPC 80 N f a c i l i t i e s  with the objective 
of providing basic guidance t o  airport sponsors and t h e i r  engineers 
f o r  planning and design purposes. 

The presentation of the detai led FAA standards and instruction6 on 
instal la t ion,  hardware, e l ec t r i ca l  design, operational performance, 
etc., is  outside the scope of t h i s  c i rcular .  Refer t o  the appro- 
pr ia te  FAA handbooks and directives &8 the current, authoritative 
sources of such information (including comprehensive s i t i n g  c r i t e r i a )  
f o r  all PLPC 80 N f a c i l i t i e s .  

b. 

Chap 1 
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c .  The proper s i t i n g  and in s t a l l a t ion  of terminal ATC & N f a c i l i t i e s  
are  d i s t i n c t  and specialized phases of a i rpo r t  development which 
requires the services of engineers and aviat ion spec ia l i s t s  trained 
and experienced i n  ATC & N f a c i I i t y  establishment. 
i t  is recommended tha t  such spec ia l i s t s  be consulted i n  the ear lv  

Accordingly, 
~~ 

stages of a i rpor t  planning and design wherever ATC & N f a c i l i t i e i  
may be involved. 

3. DEFINITIONS OF TERMS APPLICABLE TO THIS ADVISORY CIRCULAR. 

a. Instrument F l i g h t  Rules ( I F R l .  The PARS that  govern the procedures 
for conducting instrument f l i gh t  operations. 

b. Visua l  A i r  Navigational Aids. F a c i l i t i e s  and/or equipment such as  
l ighting, signs symbols, markings, and other devices for the pur- 
pose of providing airmen with visual  reference for guidance purposes 
when operating an a i r c r a f t  i n  the a i r  or on the ground. 

c .  Terminal Navigational Aids (NAVADS). The electronic  f a c i l i t i e s  
established on or i n  the imed ia t e  v ic in i ty  of an a i rpor t  which 
enable a p i l o t  when us ing  compatible airborne equipment to  execute 
the instrument approach or approaches authorized for the a i rpor t  
by FAA. 

d. Instrument Approach Procedure. An instrument approach procedure is 
one that  is prescribed and approved for  a spec i f ic  a i rpor t  by 
competent authority.  U.S. c i v i l  standard instrument approach pro- 
cedures are  approved by the FAA as prescribed under FAR Part  97 
and a re  published i n  the Federal Register. For the convenience of 
the user ,  the aeronautical data prescribed i n  standard instrument 
approach procedures are  portrayed on instrument procedure charts ,  
Refer t o  Advisory Circular 90-1A, Civi l  Use of U.S. Government 
Produced Instrument Approach Charts, for  additional information on 
t h i s  subject. 

e. Precision Approach. A recognized instrument approach procedure 
u t i l i z ing  electronic  azimuth (localizer) and descent (glide slope) 
guidance. 

f .  Non-Precision Approach. A recognized instrument approach procedure 
without e lectronic  descent (glide slope) guidance. 

Chap 1 
Par 2 Page 3 



AC 150/5300-2B 22 NQV 7 1  

g. Noninstrument or V i s u a l  Runway. A runway having no exis t ing  
or planned instrument approach procedure of any kind, and intended 
for-operation of a i r c ra f t  w i n g v i s u a l  f l i g h t  ru les  (VFR). 

h. Decision Height. With respect t o  the operation of a i rc raf t ,  is 
t he  height a t  which a decision must be made during a precision 
instrument approach t o  e i t h e r  continue the approach or t o  execute 
a missed approach. 
l eve l  (MSL) and f o r  Category I1 ILS operation the decision height 
i s  additionally expressed as a radio alt imeter se t t ing .  

This height is expressed i n  f e e t  above mean sea  

i. Operational Performance Category I. Operations down t o  minima of 
200 feet decision height and 2,400 feet runway visual  range (RVR), 
with a high probabili ty of approach success. 
available, one-half mile v i s i b i l i t y  is intended. 

When RVR is not 

j .  Operational Performance Category 11. Operations down t o  minima 
below 200 f e e t  decision height and 2,400 f e e t  RVR, ang t o  88 low 
as 100 feet decision height and RVR 1,200 fee t ,  with a high proba- 
b i l i t y  of approach success. 

k. Aircraft  Approach Categories. FAA establishment of terminal NAVAIDS 
and standard instrument approaches are based on def in i te  a i rcraf t  
approach categories r e l a t ing  t o  cer ta in  a i r c ra f t  charac te r i s t ics  
and performance. As defined in  FAR P a r t  97, "a i rc raf t  approach 
category" means a grouping of a i r c ra f t  based on a speed of 1.3 Vso 
( a t  maximum ce r t i f i ca t ed  landing weight) or on maximum ce r t i f i ca t ed  
landing weight. Vso ( s t a l l i ng  speed) and the maximum Cert i f icated 
landing weight are those values as established by the ce r t i f i ca t ing  
authority of the country of reg is t ry .  The categories are as follows: 

(1) Category A: Speed less than 91 knots; weight less than 
30,001 pounds. 

(2) Category B: Speed 91 knots or  more but  l e s s  than 121 knots; 
weight 30,001 pounds or more but less than 60,001 
pounds. 

( 3 )  Category C: Speed 121 knots or more but less than 141 knots; 
weight 60,001 pounds or more but less than 
150,001 pounds. 

Page 4 
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(4) Category D: Speed 141 knots or more but l e s s  than 166 knots; 
weight 150,001 pounds or more. 

( 5 )  Category E: Speed 166 knots or more; any weight. 

I f  an a i r c r a f t  f a l l s  i n to  two categories,  i t  is placed i n  the 
higher of the two. 
a i r c r a f t  with a computed speed of 130 knots would place the air- 
c r a f t  in to  Category C. 

For example, a 30,000-pound landing weight 

4. FAA ESTABLISHMENT PROGRAM FOR AIRPORT ATC & N FACILITIES. 

a. Airport a i r  t r a f f i c  control and navigation f a c i l i t i e s  a r e  deter-  
mined and scheduled for  establishment by the FAA under its 
Fac i l i t i e s  and Equipment (F&E) Program in  accordance with current 
agency pol ic ies  and authorized funding. 
of such f a c i l i t i e s  a r e  the responsibi l i ty  of the FAA. 

The F&E program ident i f ies  a i rpo r t  located navigational a id  
f a c i l i t i e s  a t  a i rpo r t s  serving scheduled air ca r r i e r s  and/or 
general aviation. Refer t o  Airways Planning Standard (APS) No. 1, 
as modified, and re la ted  FAA direct ives  regarding c r i t e r i a  for  
present and future  ATC & N f a c i l i t i e s  tha t  may be planned for 
establishment a t  par t icular  a i rpor t s .  

Operation and maintenance 

b. 

C. FAR P a r t  171  and re la ted  direct ives  a re  recomended references 
for current FAA policy regarding non-Federally owned a i r  t r a f f i c  
control and navigation f a c i l i t i e s  and any nonstandard ins ta l la t ions  

5. AIRPORT DEVELOPMENT AID PROGRAM (ADAP) ASSISTANCE. 

a. In accordance with and subject t o  the requirements and c r i t e r i a  
s e t  for th  i n  FAR Part  152, ADAP f inancial  assistance may be made 
available t o  e l i g i b l e  a i rpor t  sponsors t o  cover some of the costs 
for  the following. 

(1) Land acquisit ion,  clearing, grading, and re la ted  s i t e  
preparation for ce r t a in  a i rpor t  navigational aids. 

In s t a l l a t ion  of cer ta in  a i rpo r t  navigational a ids  used by 
a i r c r a f t  landing a t  or taking off from a public a i rpo r t ,  a s  
designated i n  FAR Part  152. 

(2) 

Chap 1 
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b. The appropriate Airports District Office should be consulted 
regarding possible ADAP assistance in establishing desired navigation 
facilities on a particular airport by an eligible airport sponsor. 
It is advisable that airport sponsors properly anticipate and plan 
for the future need for enhancing the IFR capability of the airport 
or for lowering of operational minimums by proper establishment of 
terminal navigational aids (NAVAIDS). 

6 .  FLIGHT EVALUATION OF NAVAID SITES. As a general rule, the proper 
siting and establishment of certain FAA NAVAIDS usually require the 
coordinated teamwork of several different FAA specialists and engineers 
working on the ground and in aircraft. In some cases, it is necessary 
to perform a flight evaluation of a particular site or location before 
final approval can be given for installation of such NAVAIDS. This is 
done by actually installing a portable NAVAID test unit on the proposed 
site and flight checking the test facility to determine adequacy of 
electromagnetic performance, signal coverage, and any possible inter- 
ference sources under actual site environmental conditions. This 
flight checking usually applies to the siting of Instrument Landing 
System (ILS) components and those NAVAIDS associated with providing 
nonprecision instrument approaches for runways. Normally, visual 
approach aids require flight checking only after installation is 
completed. 

COMPATIBILITY OF FUTURE AIRPORT DEVELOPMENT AM) ATC & N FACILITIES. 

a. The following are examples of items that may have an effect on 
ATC & N facility establishment, effectiveness, and performance: 

7. 

Expansion or development of runways, taxiways, aprons, road- 
ways, etc., with respect to location, configuration, and 
spacing. 

Drainage ditches, embankments, borrow pits, or similar earth- 
work significantly affecting the existing terrain near air 
traffic control and navigation facilities. 

Existing or future erection of any above-ground objects or 
structures on or near the airport, including terminals 
hangars, towers, overhead powerlines, liquid storage tanks, 
warehouses, etc. 

Page 6 
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(4)  Size and dimensions of future a i r c r a f t ,  par t icu lar ly  w i t h  
respect  t o  heights and wing t i p  clearance from AW & N 
f a c i l i t i e s  when operating on runways, taxiways, aprons, e tc .  

b. It is recommended t h a t  appropriate a i rpo r t  layout plan(s) be 
prepared a t  the e a r l i e s t  practicable date  t o  accurately depict  
exis t ing and future planned a i rpo r t  f a c i l i t i e s  and a i rpo r t  land 
uses. Existing and proposed construction shown on the a i rpor t  
layout plan(s) can then be reviewed by FAA fo r  possible conf l ic t  
or interference with ATC & N f a c i l i t i e s ,  exis t ing or planned. 
Advisory Circular 150/5070-6 contains guidance on the preparation 
of an Airport Layout Plan and the designation of the  instrument 
runway. 

In  t h i s  connection, FAA regulations s e t  for th  ce r t a in  requirements 
and procedures t o  be followed. 

(1) 

C. 

FAR Part  157 requires a notice t o  be submitted by the con- 
s t ruc t ion  proponent 90 days before work is t o  begin on 
ce r t a in  prescribed a i rpor t  changes. 

(2) Paragraphs 77.31 (a) and 77.35 (a) of FAR Par t  77 permits the 
FAA t o  consider and study the e f f ec t  of any proposed a i rpor t  
construction or a l t e r a t ion  on the operation of air navigation 
f a c i l i t i e s .  

d. I n  summary, a i rpo r t  sponsors and the i r  engineers a re  urged t o  
obtain au thor i ta t ive  guidance and appropriate approvals from the 
FAA regional off ice  regarding the planning, s i t i n g ,  and establish- 
ment d e t a i l s  of any major Am & N f a c i l i t y  pr ior  to  proceeding with 
the f i n a l  preparation of plans, specif icat ion,  and contracts for 
any construction work which may a f f e c t  or per ta in  t o  ATC & N 
f a c i l i t y  s i t e s .  

Chap 1 
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CHAPTER 2. INSTRUMENT LANDING SYSTEM FOR PRECISION INSTRUMENT APPROACHES 

8. GENERAL. The instrument Landing System (ILS) is designed t o  provide 
electronic instrument guidance t o  the p i l o t  t o  permit exact alignment 
and angle of descent of a properly equipped a i r c r a f t  on f ina l  approach 
for landing. The ILS consis ts  of a local izer ,  gl ide slope, and outer 
and middle marker beacons. Other f a c i l i t i e s  normally associated and 
used i n  conjunction with the ILS are  a compass locator (COMLO), located 
a t  the outer marker s i t e ;  and approach l ight ing system; and other visual 
aids. 
compass locator ins ta l la t ion .  Additionally, a t  cer ta in  a i rpor t s ,  
distance measuring equipment @ME) is ins ta l led  where operational or 
other benefits  may be derived. 
with respect 
are as follows: 

a. 

(Refer t o  Figure 2.) Some middle marker s i t e s  may a l so  have a 

Other general factors  t o  be considered 
t o  ILS establishment and the data presented in  th i s  chapter 

The s i t i n g  c r i t e r i a  herein are applicable for  both Category I and 
Category I1 US; and where special  or d i f fe ren t  requirements ex i s t  
for  Category I1 ins t a l l a t ion ,  these are appropriately noted or 
designated. 

It is strongly recommended tha t  ILS f a c i l i t i e s  be located a t  sites 
which w i l l  not be affected by future runway, taxiway, buildings, 
or similiar construction. 

FAA planning envisions the ultimate establishment of precision 
instrument approach service based on the ILS a t  a l l  a i rports  
serving scheduled air carriers and a t  cer ta in  selected airports  
serving general aviation tha t  meet agency c r i t e r i a .  

b. 

c. 

9. DESCRIPTION OF ILS COMPONENTS AND RELATED FACILITIES. 

a. There a re  several d i f fe ren t  ILS Localizer antenna systems which are  
i n  use t o  provide alignment or l a t e r a l  course guidance fo r  landing 
an a i r c r a f t  on the ILS runway. 
are the 8-loop and V-ring antenna arrays. The V-ring array has 
replaced the 8-loop array as the FAA standard local izer  antenna 
in s t a l l a t ion  since it is l e s s  sensi t ive t o  s i t e  i r regular i t ies .  

The pr incipal  types commonly used 
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b. As with the localizer, there are several types of ILS glide slope 
systems presently i n  use; these are the null-reference, side-band 
reference and capture e f fec t .  
these systems d i f f e r  considerably, a l l  provide electronic  angle of 
descent (slope) information t o  properly equipped aircraft. The 
null-reference system is the simplest but most sensi t ive t o  te r ra in  
conditions. The capture e f f ec t  system is the  most complicated but 
least sensi t ive t o  t e r r a i n  conditions. 

While the radiat ion pat terns  of 

c. ILS outer and middle marker beacons are ins ta l led  on the front  
course sector of the local izer  using the loca l izer  course l i n e  as 
the reference l ine.  They provide de f in i t e  "Over-the-Station" 
information aural ly  and on instruments t o  the p i l o t  with respect 
t o  distance f r m  the TLS landing threshold. 
locations,  an inner marker may also be required approximately 
halfway between the landing threshold and the  middle marker f a c i l i t y  
with i t s  exact locat ion and need determined by cri teria given i n  
Figure 13. 

A compass locator (COMLO) may be in s t a l l ed  a t  e i the r  the middle 
marker or outer marker si tes to  f a c i l i t a t e  the approach procedure 
and for providing a navigational f ix .  
powered nondirectional beacon of the conventional type. 

Distance measuring equipment @ME) may be in s t a l l ed  a t  certain 
a i rpo r t s  t o  provide the p i l o t  with continuous distance information 
with respect t o  the runway touchdown zone. 
may be used with the local izer  t o  provide a navigational f i x  in  
l i e u  of outer marker, e.g., i f  the  f i n a l  approach is over water. 

The pr incipal  s i t i n g  cri teria and layout requirements for each of 
these f a c i l i t i e s  are described i n  the following paragraphs. 

For Category I1 

d. 

This f a c i l i t y  is a low- 

e. 

In  some instances, it 

f .  

10. us LOCALIZER. 

a. General. The major components of the ILS loca l izer  f a c i l i t y  are the 
antenna array,  transmitt ing equipment, monitor f i e l d  detectors ,  
and the transmitt ing equipment shelter.  
criteria generally apply t o  both the V-ring array and the 8-loop 
array systems, except as otherwise noted. 
standard V-ring array is i l l u s t r a t e d  i n  Figure 3, while Figure 4 
is a photograph of the 6-loop array. 

The following s i t i n g  

The current FAA 
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b. Location. The l o c a t i o n - o f  the  antenna a r r ay  is the  prime consid- 
e r a t i o n  and w i l l  f i x  t he  l o c a t i o n  of the  equipment s h e l t e r  and f i e l d  
de t ec to r s .  
d i scussed ,  the  antenna a r r a y  i s  loca ted  on the  extended c e n t e r l i n e  
of the  runway, opposi te  the  des i r ed  runway approach end, a s  shown 
i n  Figure 5. The l o c a l i z e r  antenna a r r ay  i s  loca ted  s u f f i c i e n t l y  
beyond the  runway end so t h a t  no por t ion  of the  a r r a y  o r  i t s  monitor 
d e t e c t o r s  w i l l  pene t r a t e  t he  app l i cab le  imaginary approach su r face  
of FAR P a r t  77.  This  requirement e s t a b l i s h e s  the  minimum d i s t ance  
t h a t  the  antenna a r r a y  can be from the  runway end. 
d i s t ance  is l imi t ed  to .2 ,000  feet ,  un less  a d d i t i o n a l  d i s t ance  i s  
approved t o  accomodate a d e f i n i t e l y  programmed runway extension.  
Depending on e x i s t i n g  t e r r a i n ,  r equ i r ed  grading,  and o ther  s i t e  
f a c t o r s ,  the  l o c a t i o n  se l ec t ed  fo r  the  antenna a r r ay  (within these  
l i m i t s )  w i l l  u sua l ly  be t h a t  which economizes on establ ishment  
c o s t s  and s t i l l  provides  requi red  s i g n a l  q u a l i t y  and coverage. 
Where a graded runway s a f e t y  a r e a  e x i s t s  or s i t e  condi t ions  o ther -  
wise permi t ,  the  antenna a r r ay  i s  loca ted  a t  a d i s t a n c e  not  c l o s e r  
than 1,000 f e e t  from the  runway end. 
t r ansmi t t e r  s h e l t e r  i s  shown i n  Figure 5. 'The t r ansmi t t e r  s h e l t e r  
may be s i t u a t e d  on e i t h e r  s i d e  of the  antenna a r r a y ,  depending on 
l o c a l  t e r r a i n  cond i t ions ,  access  roads ,  o r  c learance  requirements 
from o the r  e x i s t i n g  f a c i l i t e s .  

Except f o r  t he  o f f s e t  conf igu ra t ion  as subsequently 

The maximum 

Location c r i t e r i a  fo r  t he  

c. Spec ia l  C r i t e r i a .  Spec ia l  a n a l y s i s  and e l e c t r o n i c  techniques may 
be used i n  es t imat ing  the  usable  coverage or  d i s t a n c e  over which the  
VHF l o c a l i z e r  s i g n a l s  can be received a t  any given s i t e  and antenna 
he ight .  A t  l oca t ions  where the  e x i s t i n g  t e r r a i n  between the  
antenna a r r ay  and the  runway end i s  gene ra l ly  l e v e l ,  a ground- 
mounted a r ray  normally provides  adequate coverage. Rough t e r r a i n  or  
s i g n a l  r e f l e c t i n g  o b j e c t s  i n  the  v i c i n i t y  may r e q u i r e  t h e  antenna 
a r r ay  t o  be pu t  on the  h ighes t  t e r r a i n  or  on an e leva ted  platform. 
Where RVR minimums of less than 2,400 f e e t  w i l l  be authorized or 
where upgrading the  i n s t a l l a t i o n  t o  Category I T  s tandards  i s  contem- 
p l a t e d ,  t he  l o c a l i z e r  f a c i l i t y  i s  e s t a b l i s h e d  s o  t h a t  t he  antenna 
a r r ay  i s  no c l o s e r  than  1,000 f e e t  from runway end, and the re  i s  
c l e a r  l i n e  of s i g h t  between the  antenna and a po in t  20 f e e t  or less  
above the  ILS landing threshold .  

d.  Obstacle Clearance.  The minimum requirements fo r  c l e a r i n g  above- 
ground ob jec t s  i n  the  v i c i n t i y  of the  l o c a l i z e r  antenna are given 
i n  Figure 5. A t  some l o c a t i o n s ,  c e r t a i n  r e f l e c t i n g  o b j e c t s  (power 
l i n e s ,  bu i ld ings ,  or  some s t r u c t u r e s )  can cause harmful r e f l e c t i o n s  
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GRADING REQUlREMENTS FOR 8-LOOP ANTENNA ARRAY. 

1. LONGITUDINAL GRADE I N  AREA A (FIGURE 5) SHALL BE UNIFCWM SLOPE NOT EXCEEDING +1 PERCENT OR 
-1% PERCENT WITH REFERENCE TO THE RUNWAY END ELEVATION. 

2. THE TRANVERSE GRADE I N  AREA A SHALL BE UNIFORM SECTION WITH SLOPES NOT EXCEEDING +1 PERCENT 
OR -3  PERCENT WITH REFERENCE TO THE EXTENDED RUNWAY CENTERLINE. TRANSITIONS BETWEEN AREA A ,  
AREA B,  AND OTHER AREAS SHALL BE WARPED SMOOTHLY. 

GRADING REQUIREMENTS FOR V-RING ANTENNA ARRAY (CURRF.NT FAA STANDARD SYSTEM). 

1. THE CLOSE GRADING TOLERANCES GIVEN ABOVE ARE NOT REQUntED FOR THE INSTALLATION OF THE V-RING 
ANTENNA SYSTEM, AS ONLY THE MINIMUM OF S I T E  GRADING AND PREPARATION ARE REQUIRED. 

2. A CLEAR LINE OF SIGHT I S  DESIRABLE BETWEEN THE ANTENNA AND A POINT 20 FEET OR LESS ABOVE THE 
ILS APPROACH END OF RUMJAY. 

3. GRADING MAY BE LIMITED ONLY TO THE REMOVAL OF TERRAIN IRREGULARITIES I N  AREA A (FIGURE 5) THAT 
MAY BE SOURCES OF INTERFERENCE TO THE LOCALIZER PERFORMANCE. OTHERWISE, TERRAIN IRREGULARITIES 
USUALLY HAVE LITTLE OR NO EFFECT ON SIGNAL QUALITY OR PERFORMANCE OF THE V-RING SYGTEM. 

4 .  REFER TO CHAPTER 8 FOR ADDITIONAL GRADING REQUIREMENTS WHERE A RUNWAY EXTENDED SAFETY AREA 
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Figures 9 and 10. 
planned for i n s t a l l a t ion  on the runway s ide  which w i l l  r e s u l t  i n  the 
l ea s t  conf l ic t  with taxiway-runway-apron f a c i l i t i e s  (existing or 
planned) and l e a s t  poss ib i l i ty  of e lectronic  re f lec t ion  interference 
from nearby objects and/or adverse t e r r a in  conditions. 
serious s i t i ng  conf l ic t s  and/or future e lectronic  operational 
problems with the g l ide  slope f a c i l i t y ,  i t  is recmended that the 
FAA Regional Office be consulted i n  the ear ly  stages of a i rpo r t  
planning and design whenever establishment of a gl ide slope f a c i l i t y  
i s  contemplated. This i s  necessary because ILS glide slope c r i t e r i a ,  
i n  par t icu lar ,  a r e  under constant review and subject t o  periodic 
revision by the FAA t o  keep abreast  with more demanding performance 
requirements, the operational needs of a i r c r a f t  operators, and 
growth of a i rpor t  t r a f f i c .  

It i s  necessary tha t  the gl ide slope f a c i l i t y  be 

To preclude 

b. Obstacle Clearance. As a minimum, the designated areas shown and 
explained i n  Figure 10 need t o  be cleared of a l l  above-ground objects 
or possible sources of interference which may r e f l e c t  gl ide slope 
antenna signals such as buildings, metall ic fences, overhead u t i l i t y  
l ines ,  and t rees .  

C .  S i t e  Grading Requirements. A s i t e  conforming to  the minimum grading 
c r i t e r i a ,  as  shown i n  Figure 11, w i l l  generally provide for a s a t i s -  
factory ins ta l la t ion  for the various types of glide slope systems. 
These are  minimum grading requirements and represent a compromise 
between theoret ical  requirements and prac t ica l ,  economic consid- 
erations.  I f  t e r r a in  i r r egu la r i t i e s  i n  f ront  of the proposed glide 
slope f a c i l i t y  a re  extremely severe and the required grading t o  
tolerances or the extent of earthwork i s  too cost ly  or otherwise not 
feasible ,  the use of e i ther  a sideband reference system or capture 
e f fec t  system may need t o  be considered. The sideband reference 
system provides a sat isfactory g l ide  slope f a c i l i t y  at  locations 
where the extent of generally level  t e r r a in  i s  limited t o  a distance 
of 1,500 f ee t  or l e s s ,  followed by down sloping t e r r a in  and/or 
irregular terrain.  
locations where t e r r a in  discont inui t ies  a re  severe throughout the 
approach zone area and penetrate a level plane; such a s ,  r i s ing  
t e r r a in ,  s l i g h t  knolls,  e tc .  Figure 1 2  summarizes information on 
the  use and appl icabi l i ty  of the three types of glide slope systems 
i n  different  s i t e  t e r r a in  conditions. 

The capture e f f ec t  gl ide slope i s  used a t  
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LATERAL OFFSET FROM RUNWAY 
CENTERLINE (NOTE NO. 2 )  

LONGITUDINAL DISTANCE 
FROM RUNWAY THRESHOLD 
(NOTE NO. 2 )  

1 
GLIDE SLOPE (GS) ANGLE (e) 

- 
HEIGHT OF GS PLANE 
ABOVE RUNWAY THRESHOLD 

N 

500 FEET MINIMUM 250 FEET 400 FEET 
MAXIMUM 650 FEET 650 FEET 

- ___ 

NOTE NO. 2 MINIMUM NOTE NO. 2 NOTES NO. 
MAXIMUM 2 & 3  

NOTE NO. 4 MINIMUM NOTE NO. 4 NOTE NO. 1 

MAXIMUM 

50 FEET MINIMUM 47 FEET 50 FEET 
MAXIMUM 6 0  FEET 60 FEET 

'D 
0 m 
m 

NORMAL TOLERANCES (NOTE NO. 1 )  
SITING ITEM SITING ITEM I CAT-I ILS 1 CAT-I1 1LS I 

.. t I I 

NOTES: - 
1.  DEVIATIONS FROM THE IDEAL OPTIMUM ARE USUALLY REQUIRED BY TERRAIN, OBSTRUCTIONS, 

TAXIWAY CONFIGURATION AND SPACING, AIRCRAFC (LARGE) WINGSPAN CLEARANCE REQUIREMENTS, 
AND REQUIRED OBSTACLE CLEARANCE (ROC) CONSIDERATIONS BASED ON TERPS. 
TIONS ON THE HEIGHT OF THE GS ANTENNA MAST MAY AFFECT LATERAL OFFSET LOCATION 
(Par 12e) .  

ALSO, LIMITA- 

2. EXACT LATERAL OFFSET AND LONGITUDINAL DISTANCE ARE DETERMINED AFI'ER A SPECIAL STUDY 
BY ILS INSTALLATION ENGINEERS AND FLIGHT PROCEDURES SPECIALISTS. 

REFER TO CHAPTER 7 FOR FURTHER DISCUSSION OF CATEGORY I1 REQUIREMENTS AND TOLERANCES. 3. 

4. ALL NEW ILS GLIDE SLOPES INSTALLED WITH 3' ANGLE. 

FIGURE 9. ILS GUIDE SLOPE SITING CRITERIA 
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THRESHOLD DIRECTION 

D =  4 O O ' T O  6 5 0 ' F O R  G A T - I I I L S  APPROACH 
OF 

n m :  
1. Locate glide slope in s t a l l a t ion  on runway s ide which i s  f r e e s t  

of surface t r a f f i c  or other interference sources. 

2. All interferences sources (metallic s t ructures ,  fences, e tc . )  
sha l l  be removed from areas "A", "B" , and "C". 

Distance "X" sha l l  be the greater of: 

a. 1,000 feet .  
b. 

3 .  

Distance t o  t h e  end of the runway safety area. 

4. Distance "Y" sha l l  be the l ea s t  of: 

a. 3,000 feet .  
b. 
c. Distance t o  feasible  l i m i t s  of e lectronical ly  smooth te r ra in .  

Distance to  the a i rpor t  property l ine.  

5 .  Distance "2" i s  determined by the gl ide slope operational 
requirements. 

FIGURE 10. ILS GLIDE SLOPE LAYOUT PLAN 
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,---ANTENNA 

TRANSVERSE SECTION A-A 

NOTES : 

1. sha l l  be uniformly graded so that  - Area "A" of Figure 10 
longitudinal grades a re  i en t i ca l  to  the runway center l ine grade and 
transverse grades sha l l  not exceed the design c r i t e r i a  depicted above. 

a. The 500' x 200' moniter f i e ld  sha l l  be protected from extensive 
vegbtation growth and sha l l  be graded t o  assure drainage. 

Finished grades of Area "A" sha l l  not  exceed design grades by 
more than 

b. 

Area "B" of Figure 1 0 ~ ~ ~ s h a l l  be graded t o  remove any severe 
i r r egu la r i t i e s  i n  the t e r r a in  'as specified by the FAA. 

Area "C" of Figure 10 
interference sources. Slope of cut  section may not exceed the 
15% l imitat ion but may be further r e s t r i c t ed  by application of the 
t rans i t iona l  surface c r i t e r i a  of FAR Part  77. 

1/10 foot per  specification P-152 of AC 150/5370-1A. 

2. 

3. sha l l  be graded t o  eliminate signal 

4. When required, drainage ditches adequate t o  handle the expected 
runoff sha l l  be located beyond l i n e  ABC. 

FIGURE 11. ILS GLIDE SLOPE GRADING DETAIJiS 
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NULL  REFERENCE 
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S ITE *I S I T E " 2  S l T E * 3  S ITE  * 4  S I T E * 5  

5 To 20% 15% 15% 4 5 %  
ALL  VERY FEW FEW NONE VERY FEW 
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d .  Special Considerations.  An important f a c t o r  i n  e s t a b l i s h i n g  a 
g l i d e  s lope  f a c i l i t y  and which a l s o  may , r e q u i r e  a depar ture  from 
optimum condi t ions  i s  the  Required Obstruct ion Clearance (ROC) 
c r i t e r i a ,  a s  given i n  U.S. Standard f o r  Terminal Instrument 
Procedures (TERPS). This a p p l i e s  t o  the  minimum v e r t i c a l  separa t ion  
required between the  g l i d e  s lope  p lane  and a phys ica l  obs t ruc t ion  
a t  a given loca t ion  in the  f i n a l  approach zone. The g l i d e  s lope  
angle  may need t o  be ad jus ted  and/or g l i d e  s lope  f a c i l i t y  re loca ted  
long i tud ina l ly  along the  runway t o  conform t o  the  ROC cri teria 
given i n  TERPS fo r  the  s i te  condi t ions  a t  a p a r t i c u l a r  a i r p o r t .  
This  determinat ion usua l ly  r e s u l t s  a f t e r  a s p e c i a l  study conducted 
by FAA f l i g h t  procedures s p e c i a l i s t s  and ILS i n s t a l l a t i o n  engineers .  

e. Allowable Height of Glide Slope Antenna Mast. The he ight  of t h e  
g l i d e  s lope  antenna mast is t a i l o r e d  t o  accommodate the  upper 
antenna p lus  2 f e e t  fo r  obs t ruc t ion  l i g h t s  and s h a l l  not  exceed 
t h e  following: 

The maximum al lowable he ight  (Hml) of a g l i d e  s lope  antenna 
mast a t  a l a t e r a l  d i s t ance  (LD) between 250 and 400 f e e t  from 
runway c e n t e r l i n e ,  a s  measured above runway c e n t e r l i n e  abeam, 
the  g l i d e  s lope  mast, i s  determined by: 

H m l  = 55'  - . 2  (400' - LD) 
The maximum allowable he ight  (Hm2) of a g l i d e  s lope  antenna 
mast a t  a l a t e r a l  d i s t ance  (LD) between 400 and 650 f e e t  from 
runway c e n t e r l i n e ,  a s  measured above runway c e n t e r l i n e  abeam 
the  g l i d e  s lope  mast, i a  determined by: 

Hm2 55' + .1 (LD - 400') 
Waivers from FAA headquarters  and a r eeva lua t ion  of a l lowable 
ILS minimums a r e  requi red  when the re  a r e  devia t ions  from these  
l i m i t a t i o n s  on g l i d e  s lope  antenna mast he ight .  
a t  g l i d e  s lope  loca t ions  where adequate l a t e r a l  d i s t ance  from 
runway c e n t e r l i n e  cannot be provided without  extremely c o s t l y  
grading or  earthmoving t o  ob ta in  s u i t a b l e  g l i d e  s lope  s i te  
condi t ions .  

It should be noted t h a t  t he  capture  e f f e c t  system usua l ly  
r e q u i r e s  a g l i d e  s lope  antenna mast he igh t  of approximately 

This  may occur 
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13- 

14. 

15. 

38 t o  60 f e e t ;  the  n u l l  r e f e rence  system, approximately 24 t o  
40 f e e t ;  and the, sideband r e fe rence  system, approximately 18 
t o  32 f e e t .  

ILS MARKER BEACONS. Figure 13 summarizes cr i ter ia  on t he  var ious  ILS 
marker beacons fo r  Category I and Category I1 loca t ions .  Previously,  
the  s tandard marker f a c i l i t y  cons is ted  of an 8 x 12-foot  equipment 
bui ld ing  wi th  an antenna and 20 x 20-foot counterpoise ,  e i t h e r  on top of 
o r  ad jacent  t o  the  bui ld ings .  Recent ly ,  a s impl i f i ed  and compact marker 
beacon has been developed which inc ludes  a s o l i d - s t a t e  t r a n s m i t t e r ,  
antenna, and power supply,  a l l  mounted on a s i n g l e  pole ,  as shown i n  
Figure 14. 
i d e n t i c a l  f o r  both types of marker beacons. 

COMPASS LOCATORS. A s  an  a u x i l i a r y  a i d  t o  the  ILS, a Nondirect ional  
Radio Beacon may be co l loca ted  a t  the  ou te r  marker t o  e s t a b l i s h  a f i n a l  
naviga t iona l  f i x  and, where ope ra t iona l ly  r equ i r ed ,  a t  the  middle marker. 
Such fac i l i t i es  a r e  c l a s s i f i e d  as compass l o c a t o r s  (COMLOS) and desig-  
nated e i t h e r  as LOM (Locator Outer Marker) or  LMM (Locator Middle 
Marker). 
d a t a  f o r  compass l o c a t o r s  co l loca ted  wi th  marker beacons, while Figure 
16 i s  a photograph of an ILS Marker/COMLO f a c i l i t y .  

DISTANCE MEASURING EQUIPMENT (DME). Although the  DME i s  n o t  p re sen t ly  
considered as an i n t e g r a l  component of an ILS, i t  may be i n s t a l l e d  i n  
conjunct ion wi th  the  ILS t o  provide d i s t ance  information t o  the  runway 
touchdown poin t .  Where so used, the  DME i s  normally loca ted  a t  the  
g l i d e  s lope  s i te  and may be used as a s u b s t i t u t e  f o r  the  outer  marker. 
This is sometimes necessary where the  ILS approach path is over water 
o r  a t  loca t ions  where no f e a s i b l e  s i t e  is a v a i l a b l e  f o r  the  ou te r  
marker. The DME i s  usua l ly  housed i n  a s e p a r a t e  s h e l t e r ;  i t s  power and 
c o n t r o l  c i r c u i t s  are provided by the  g l i d e  s lope  f a c i l i t y .  
antenna is mounted on a mast which may be f ixed  t o  t h e  s h e l t e r  or  
ground mounted. No s p e c i a l  s i t e  c l ea rance  requirements need be observed 
where the  DME is loca ted  a t  t h e  g l i d e  s lope  s i t e  o the r  than  t h a t  the  
DME antenna may not  be loca ted  i n  f r o n t  of t he  g l i d e  s lope  antennas.  

Except as noted, c learance  cr i ter ia  given i n  Figure 15 are 

Figure 15 provides  s i t e  area requirements and layout  planning 

The DME 
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N TYPE 

O W E 3  
MARKER 

MIDDLE 
MARKER 

-_ - .- 

INNER 
MARKER 
(POLE- 

MOUNTED) 

RJNCTTON 

MARKS INTEXCEPT POINT 
OF GLIDE SLOPE AND 
MINIMUM HOLDING 
A L T 1 m  

MARKS DECISION HEIGRP 
POINT FOR CAT-I  
OPERplPIONs 

~ 

MARKS DECISION HEIGHT 
POINT FOR CAT-I1  
OPERATIONS 

NOMINAL 
LACPIPION 

THE INTERCEPr POINT 

THE DECISION ElEIGRP 
W I W P  

S E E E N O .  1 

LOCATION 
TOLERANCES 

t300 FEET m m  
m 2500 FEET 
LONGITUDINAL 

t25 FEET m m  
AND LOGmmfi 

O ~ I O N A L  
EQ- 

REQUIRED FOR 
cm-I & CPIP-I1 
ILS LOCATIONS 

REQUIRED FOR 
CAT-I  & CAT-I1  
ILS LOCKPIONS 

F i E Q m  ON-LY 
FOR CAT-I1  ILS 
M C P 3 I O N S  

1. ILS INNER MARKER ANTENNA IS LOCATED AT THE POINT WHERE GLIDE SIDPE ELEVATION IS 100 
FEET ABOVE THE W P I P I O N  OF TBE HIGHEST POIXI! I N  3,000-FOOT R W A Y  TOUCHDOWN ZONE. 

2. ILS INNER MARKER ANTENNA CAN AID ECI'END ABOVE THE APPROACH LIGHT PLANE, 
BUT NOT ABOVE THE 50:i A P ~ O A C R  SURFACE OF FAR PART 77. 

3. RADfB (ASR AND PAR) AND DME MAX BE USED AS A SUBSTITUTE FOR OUTER MARKER UNDER 
CERTAIN CIRCUMSTANCES. 

TBE OUTER MARKER MfX RE APPROXIMATELY 4 To 7 MILES FROM THE ILS LANDING THRESHOLD, 4. 
WRILE THE KDDLE MARKER MAX m APPRO- 3,500 FEET FROM TRE SAME THRESHOLD. 

FIGURE 13. IL3 MARKER BEACON DPIPA AND IXXATION CRITEW& 
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1 

MARKER ANTENNA 
ARRAY 

MONITOR 27 
ANTENNA 

NOTES: 
I. PLOT (6' X 6 ' )  I S  

OPTIONAL REPUIRE- 
MENT. 

2. UNLIMITED ACCESS 
TO THE MARKER 
MUST BE AVAILABLE. 

3. WHERE COLLOCATED 
WITH A COML0,MARKER 
EQUIPMENT MAY BE 
LOCATE0 IN COMLO 
EQUIPMENT SHELTER. 
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FIGURE 14. POLE-MOUNTED ILS MARKER BEACON. 
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N 
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65' 

X- X- 

ANTENNA POLE 
SECTOR I 

ILS M A ~ K E R  AND i x 

I 
X COMPASS LOCATOR 

BUILDING 

SECTOR IS! 
x 

COUNTERPOISE 12' i ABOVE LEVEL GROUND / SECTOR IZ I 
COMPASS LOCATOR 
ANTENNA POLE \ 

I x 

I 
- Lx- X- X 1 , - x -  X J 

N NOTES : N - 
1. NO OBSTACLES PERMIT~CED WITEI~N 50 FEET z 

OF MARKER COUNTERPOISE EDOE. 2 
U 
I- 2. I N  SECTORS I AND I11 NO OBSTACLES ARE 

PERMlTTED WITHIN 150 FEET O F  THE COTJIWERWISE 
EfGE WHICH PENETRATES A 20° ANGLE ABOVE THE 
LEVEL OF THE COUNTEFIPOISE AND EMANATING FROM 
TIIE CENTER OF TEE COUNTERPOISE. 

3.  WHERE A COMPASS LOCATOR IS  COLLOCATED 
WITH THE MARKER, THE ANTENNA WLE HEIGHT W I L L  
N0RMPLI.Y BE 24 FEET HIGH. TT TEE COMLO IS To 
BE A MEDIUM OR HIGH COVERAGE NDB FACILITY, 
THE ANTENNA HEIGHT MUST BE INCREASiTI TO 
50 FEET, AND THE POLE SPACING TO 250 FEET. a 

ct THE SlTE MUST, ACCORDINGLY, BE ENLARGED. 

3 4. IF THERE IS NO COLLOCATED COMLO, THE 
z 
v) 

MARKER EIOT MAY BE REDUCED I N  SIZE To 
ACCOMMODATE ONLY THE BUILDING AND NECESSARY 
ACCESS AREA. 

5.  OBSTACLE CRITERIA FOR THE POLE- 
MXJIQED MARKER BEACON IS  I D E W I C A L  To THA!l' 
SHOWN FOR TEE F'REVIOUS STANDPRD MARKER BEACON 
WITH BUILDINO. THE ONLY MCEETION IS THAT 
TRE ANTENNA MAST AND A LINE 40 INCHES EEZOW 
THE LOWER ANTENNA ARE USED AS TEE REFERENCE 
PLANES. 

FIGURE 15. ILS WRKER/COMLO PLOT LAYOUT AND 
CLEARANCE CRITERIA. 
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CHA€TW 3. NAVIGATIONAL AIDS FOR NONPRECISION INSTRUMENT APPROACHES 

16. GENERAL. This  chapter provides information on s i t i n g  requirements for 
the following navigational aids associated with runways t o  provide fo r  
nonprecision instrument approaches : 

a. Terminal VHF Gmnirange (TVOR) 

b. VORTAC and VOR/DME 

c. Doppler VOR 

d. 

e. Nondirectional Beacon (NDB) 

Localizer Type Directional Aid (LDA) System 

17. TEXMINAL VHF OMKIRANGE (TVOR) . 
a. General. 

electronic navigational aid used throughout the airway system t o  
p-ovide azimuth (magnetic bearing) guidance. When ins ta l led  i n  the 
immediate v ic in i ty  o r  within the physical limits of the airport  and 
used as m approach aid, it is commonly referred t o  as a TVOR. The 
TVOR i s  usually ins ta l led  t o  es tab l i sh  a new nonprecision instrument 
approach procedure or otherwise enhance the exis t ing IFR capabili ty 
of the airport. 
throughout the airway system; however, i n  a few cases it may be a 
low-powered VOR designed especially for use as a terminal a id  within 
the v ic in i ty  of an airport .  

Location. The TVOR s i t e  preferably is located so t h a t  the f a c i l i t y  
w i l l  provide guidance t o  the approach ends of the runway(s). 
requirement may best be met by select ing a location adjacent t o  the 
intersection of principal runways; however, the f a c i l i t y  i s  not 
located closer than 500 fee t  from a runway centerline or 250 fee t  
from a taxiway centerline.  
outside the normal a i r p o r t  boundaries, a s i t e  is selected so tha t  
one of the course radials w i l l  provide for a let-down procedure t o  
the desired IFR runway(s). 
1,200 f e e t  t o  7 miles from the desired runway end and preferably on 
the extended runway centerline. However, where the TVOR cannot be 
located on the extended runway centerline, the TVOR is preferably 
located where it would permit a s t ra ight - in  landing approach proce- 
dure to  be established i n  accordance with TERPS. Ideally, the TVOR s i t e  

The very high frequency omnirange (VOR) i s  the standard 

The TVOR is usually the conventional VOR used 

b. 
This 

When the TVOR is required t o  be s l i gh t ly  

I n  such a case, the s i t e  is located f r o m  

Chap 3 
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is the highest ground i n  the v ic in i ty  and without any conflicting 
objects within a radius of 3,000 f ee t  of the TVOR antenna; however, 
cer ta in  siting tolerances are permitted as outlined below. The 
minimum plot desired fo r  the TVOR ins ta l la t ion  is  approximately 
70 fee t  by 80 f ee t  of rectangular area. 

c.  Obstacle Clearance Cri ter ia .  The broad re f lec t ive  surfaces of 
terminal buildings, hangars, and other s t ructures  on the airport 
sometimes cause Interference t o  the TVOR signal, par t icular ly  when 
the antenna and these s t ructures  are i n  close proximity. It is 
desirable t h a t  a minimum separation of 750 f ee t  be provided between 
above-ground s t ructures  and the antenna. (See Figure 17 for height 
l imitations of s t ructures  i n  the v ic in i ty  of the TVOR ins ta l la t ion . )  
It is  also desirable t h a t  no metall ic fences be located closer  than 
500 f e e t  f r o m  the antenna, and no overhead metall ic conductors 
(power, control, telephone l ines ,  e tc . )  be permitted within 1,200 
f e e t  of the antenna. The s i t e  m u s t  be cleared of all t r ee s  within 
1,000 fee t  of the TVOR antenna. 
in height may be to le ra ted  if they are more than 500 f ee t  from the 
TVOR antenna. Figure 17 i l l u s t r a t e s  these and other typical  s i t i n g  
requirements, including height l imitat ions of all above-ground 
objects which may affect  e lectronic  performace of the TVOR. 
some TVOR s i t e s  with obstacle clearance problems, a special  study is  
necessary t o  determine the corrective measures required. 

Isolated t rees  of l e s s  than 30 fee t  

A t  

d. Special Terrain Considerations. The t e r r a i n  adjacent t o  the TVOR 
antenna should be generally uniform without major t e r r a i n  irrew- 
lax i t i e s ,  such as ravines, ditches, rock outcroppings, dikes, 
embankments, e tc .  Such i r regular i t ies ,  which are above or  below 
average ground l ine,  should not exceed a height or depth greater  
than 1 percent of t h e i r  distance from the antenna. It is desirable 
tha t  a graded, l eve l  pad with a minimum radius of 150 f e e t  from the 
antenna be provided. Beyound t h i s  150-foot pad, a downward slope, 
not t o  exceed 4 percent, may be tolerated as i l l u s t r a t e d  in Figure 17. 
After s i t e  grading is completed, the TVOR plot  may be t rea ted  with 
soil s t e r i l i z e r  and covered with a minimum 3-inch layer of crushed 
stone or gravel where soil conditions require such treatment t o  
minimize future ground maintenance of the area. 

18. VOR/DME AND VORTAC. Distance Measuring Equipment (DME) is collocated or  
ins ta l led  wi th  a VOR f a c i l i t y  on or off  airport  s i t e s  where distance 
guidance information is  operationally required in addition t o  azimuth 
guidance for enhancing the a i rpo r t ' s  IFB capabili ty or approach proce- 
dure(s). This distance information is  provided on an a i r c ra f t  instru- 
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CLEARANCE ANGLES ANTENNA HEIGHT 

FOR STRUCTURE% 
SEE NOTES. 

N O T E S :  

1. A GRADED, LEVEL,  AN0 CIRCULAR PAD WITH MINIMUM R A D I U S  OF 1 5 0 F E E T  I S  RECOMMENDED. 

2. A DOWNWARD SLOPE MAY B E  TOLERATED BEYOND THE l 5 0 - F O O T  PAD, BUT SHOULD NOT 

EXCEED -4% FOR AT L E A S T  1,000 FEET. I N  T H I S  A R E A  T H E  CONTOURS SHOULD BE 

CIRCULAR AROUND T H E  A N T E N N A .  

3. BEYOND 1000 F E E T  F R O M  T H E  ANTENNA,  T R E E S  SHOULD NOT S U B T E N D  A VERTICAL A N G L E  

MORE THAN 2: AS M E A S U R E 0  FROM THE TOP OF T H E  A N T E N N A .  T R E E S  A R E  NOT 

D E S I R A B L E  W I T H I N  1,000 F E E T  OF THE A N T E N N A .  

4. BEYOND 750 FEET, M E T A L  STRUCTURES, S H O U L D  NOT S U B T E N D  A V E R T I C A L  ANGLE OF MORE 

THAN 1 . 2 O ;  A N 0  WOODEN STRUCTURES, O V E R  2 . 5 O  A S  MEASURED FROM THE GROUND ELEVATION 

OF THE A N T E N N A  S I T E .  ABOVE-GROUND STRUCTURES A R E  NOT PERMITTED W I T H I N  

7 5 0  F E E T  OF THE ANTENNA.  

FIGURE 17, TYPICAL TVOR PROFILE AND GRADING REQUIREMENTS. 
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ment in terms of nautical miles in relation to the facility. 
VORTAC facility is a combination of both VOR and TACAN, which 
provides essentially the same information as VOR/DME. 
aircraft utilize TACAN for both azimuth and distance guidance.) 
For on-site airport installations, siting requirements and 
clearances for VOR/DME and VORTAC facilities are generally similar 
to those for the TVOR, detailed in Figure 17. 
VORTAC installation is shown in Figure 18. 

A 

(Military 

A typical terminal 

19. DOPPLER VOR (DVOR). The Doppler VOR utilizes a different antenna system, 
which is designed to obtain more satisfactory electronic performance at 
locations which present siting problems for a conventional VOR. The 
same siting criteria generally apply to the Doppler VOR as to a conven- 
tional VOR. 
diameter counterpoise is used for the Doppler facility, as compared to 
the 52-foot diameter counterpoise for conventional VOR. 

However, a much larger land plot is needed since a 150-foot 

(See Figure 19.) 

20. LOCALIZER TYPE DIRECTIONAL AID SYSTEM (LDA). An LDA is defined as a 
localizer whose course alignment is more than 3 degrees from the 
runway alignment. 
ILS localizer and outer marker beacon. 
existing VOR can be used for transition to the localizer. 
requirements for the localizer and marker beacon of the LDA system are 
the same as those given for the ILS localizer and outer marker, except 
as otherwise provided in TERPS. 

It is a basic IFR approach system consisting of an 
It may be established when an 

Siting 

21. NON-DIRECTIONIU, BEACON (NDB). NDBs are no longer installed as an FAA 
navigational aid except in the case of a COMLO installed as part of an 
ILS system. (See paragraph 14). Commercially obtained NDBs transmit 
a nondirectional signal on which a pilot may 'home" using automatic 
direction finder (ADF) equipment installed in the aircraft. The NDB 
facility may include a small transmitter building with either a wire 
antenna strung between two poles spaced approximately 250 feet apart or 
a vertical antenna mounted on a building or pole. 
requirements for these commercially obtained NDBs would be provided by 
the manufacturer/supplier. 

Installation 
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CHAPTER 4. APPROACH LIGHTING SYSTEMS 

22. G E W .  
c learance  requirements app l i cab le  f o r  t he  fol lowing FAA approach 
l i g h t i n g  systems (ALS) which are high i n t e n s i t y ,  except as otherwise 
noted: 

a. ALSF-2 (CAT I1 Configuration) - Approach Light ing  System 

This  chapter  provides  some of the  b a s i c  s i t i n g  cri teria and 

(3,000 Feet). 

b. ALSF-1 (CAT I Configurat ion)  - Approach Light ing  System (3,000 Fee t ) .  

C. SSALS - Sirhplified Shor t  Approach Light ing  System (1,400 Feet) .  

d. SSALF - Simpl i f ied  Shor t  Approach Light ing  System with Sequenced 
F la she r s  (1,400 Fee t ) .  

SSALR - Simpl i f ied  Shor t  Approach Light ing  System with Runway 
Alignment Ind ica to r  L igh t s  (3,000 Fee t ) .  

MALS - Medium I n t e n s i t y  Approach Light ing  System (1,400 Feet ) .  

MALSF - Medium I n t e n s i t y  Approach Light ing  System wi th  Sequenced 
F la she r s  (1,400 Feet) .  

MALSR - Medium I n t e n s i t y  Approach Light ing  System wi th  Runway 
Alignment I n d i c a t o r  L igh t s  (3,000 Fee t ) .  

e. 

f .  

g. 

h. 

I l l u s t r a t i o n s  a t  t h e  end of t h i s  chapter  d e p i c t  t h e  layout  and config-  
u r a t i o n  of each of the above l i g h t i n g  systems with p e r t i n e n t  d e t a i l s ,  
and Figure 20 i n d i c a t e s  t h e  p r i n c i p a l  use and a p p l i c a t i o n  of each of 
t hese  l i g h t i n g  systems. 
f r a n g i b i l i t y  requirements of approach l i g h t i n g  systems where an extended 
runway s a f e t y  area w i l l  be e s t ab l i shed .  
r e f e r  t o  FAA Handbook, "Visual Guidance Light ing  Systems. " 

Refer t o  Chapter 8 f o r  s p e c i a l  grading and 

For d e t a i l e d  ALS criteria,  

23. APPROACH LIGHT PLANE AND CLEARANCE REqUIREMENTS. 

a. Approach f i g h t  Plane.  The approach l i g h t  plane is a s i n g l e ,  irnag- 
ina ry  h o r i z o n t a l  plane a t  t h e  e l e v a t i o n  of the runway end c e n t e r l i n e .  
This plane passes  through the  beam c e n t e r s  of a l l  s t eady  burning 
l i g h t s  i n  the system. The plane is rec t angu la r  i n  shape,400 f e e t  
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w i d e ,  and centered on the AL5 centerline.  It originates a t  the land- 
ing threshold and extends 200 fee t  beyond the last  steady-burning 
light bar a t  the approach end of the AL5. 

There shal l  be a c l ea r  l i n e  of s igh t  t o  all lights of 
the system f r o m  any point on an imaginary plane, inclined one-half 
degree below the ILS glide path, extending 250 f ee t  each side of 
the centerline in width and up t o  1,600 f ee t  i n  advance of the 
outermost light i n  the system. Procedures fo r  determining c lear  
line of site are given i n  Figures 28 and 29. 
figures gives calculated horizontal distances (for selected AZS 
slopes and glide slope se t t ings)  from the last l i g h t  in the system 
t o  the point of intersect ion of the l i ne  of sight with the appro- 
pr ia te  FAR P a r t  77 approach surface. 
Figares 28 and 29, objects within the triangular areas AE!r2, A'BC', 
AB'D, etc.,  w i l l  obstruct the p i l o t ' s  view of l i gh t s  when on f i n a l  
landing approach fo r  the example conditions shown. 
systems ins t a l l ed  where there is no ILS, a 3-degree glide path, 
intersect ing the runway 1,000 feet f r o m  the landing threshold, is 
assumed f o r  determining v i s i b i l i t y  requirements. 

b. V i s ib i l i t i .  

A table  i n  each of the 

Thus, i n  the prof i le  views of 

For nonprecison 

c. Clearance. No object protrudes above the approach l i gh t  plane. For 
approach l i g h t  plane clearance purposes, all roads, highways, 
vehicle parking areas, and railroads are considered as ve r t i ca l  
so l id  objects. Refer t o  FAR Part  77 for  current clearance dimen- 
s ional  requirements above such f a c i l i t i e s  used by surface t r a f f i c .  
The clearance above roads and highways is measured from the crown 
of the road; above railroads, it is  measured from the top of the  
rails; and above vehicle parking are@, clearance is  measured from 
the average grade in the v ic in i ty  of the highest point. Airport 
service roads, where vehicle t r a f f i c  i s  controlled i n  any m a n n e r  
which would preclude blocking the view of approach l i gh t s  t o  landing 
a i rc raf t ,  are not considered as obstmctions for approach l i g h t  
plane purposes. 

d. Permissible Deviations. 

(1) Where necessary t o  insure optimum performance of the Instrument 
Landing System, the antennas and their associated supports fo r  
the Inner Marker Beacon and the Localizer may penetrate the 
approach l i g h t  plane. These antennas o r  their supports s h a l l  
not, however, obscure any l igh t .  This exception applies only 
t o  penetration of the approach l i g h t  plane and not t o  penetra- 
t i o n  of the applicable imaginary approach surface as defined 
in FAR Part 77. 
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(2) The posit ion of l i g h t  bars along the centerline may be adjusted, 
where necessary, t o  avoid roads, buildings, railroads,  e t c .  
Where a l i g h t  bar must be displaced longitudinally from i ts  
ideal or normal position, the adjacent bars, where practicable, 
are displaced by appropriate amounts i n  order t o  maintain 
essent ia l ly  equal longitudinal spacing i n  the system. 
respacing is  necessary, the spaces are kept as near the optimum 
as possible and within the applicable tolerances for each ALS 
configuration. Lateral  displacement of l ight bars is not 
permitted. 

With the exception of the frangible l i g h t s  at  s ta t ions  OtOO, 
1+00, and 2t00, no other AtS components may penetrate the 
applicable a i rport  ima@;inary approach surface, &4 defined for  
c i v i l  use in FAR Pert  77. 

The clearance requirements of Paragraph 23(c) do not apply t o  
the RAIL portion of the  SSATB or W S R ,  except where required 
t o  meet the v i s i b i l i t y  c r i t e r i a  of Paragraph 23(b). 

When 

( 3 )  

(4) 

24. MIJTIMUM PLS LAND REQUIREMENTS. The following are recommended m i n i m u m  
ALS land requirements, as measured from the landing threshold and 
located symmetrically about the runway centerline extended. 

a. PLSF-1 and AtSF-2 - 3,200 f e e t  i n  length by 400 f e e t  w i d e .  

b. MALS, MALSF, SSPLS, SSALF - 1,600 f e e t  i n  length by 400 f e e t  w i d e .  

C.  W R  and SSATB - 1,600 f e e t  i n  length by 400 f ee t  wide f o r  the 
MALS and SSALS portion, plus an additional 1,600 f e e t  i n  length by 
25 f e e t  wide for the RAIL portion, unless a greater minimum width 
is necessary because of site conditions, access ib i l i ty ,  or other 
requirements. 
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- TYPE APPLICATION AND SELECTION CRITERIA 

Airport has scheduled service and the  a i rpo r t  meets FAA AISF-2 (Category 11) 
(White/Red/Green requirement for  CAT-IX ILS. 
Lights -- 3,000-foot 

ALSF-1 (Category I) 
OJhiteIRedlGreen 
Lights -- 3,000-foot) meets FAA requirements far  CAT-I ILS. 

SSALR 
( A l l  White Lights -- 
3,000-foot) for  CAT-I ILS. 

MALSR 
( A l l  White Lights -- not forecast  within 5 years,  or  the a i rpo r t  serves general 
3,000-f oot) 

Airport has scheduled service by Category D/larger aircraft 
or such service i s  forecast within 3 y e a r s  and the  a i rpo r t  

Airport has scheduled service with Category D/larger a i r c r a f t  
forecast  i n  3 to  5 years,  and the  a i r p o r t  meets FAA requirements 

Airport has scheduled service with Category D/larger a i r c r a f t  

aviat ion with the required number of annual instrument approaches, 
and the a i rpor t  meets FAA requirements for CAT-I ILS. 

Airport forecast  t o  qual i fy  fo r  U S  within 2 years with scheduled 
service by Category D/larger a i r c r a f t  within 5 years.  Airport 
must have a non-precision instrument approach system ins ta l led  
or programmed, and the SSALS w i l l  reduce landing minimums. 

Airpcrt  has a non-precision instrument approach system ins t a l l ed  

annual instrument approaches by general aviat ion or  annual 
passenger originations for  a i r p o r t s  with scheduled service. 

SSALF and SSALS 
(All  White Lights -- 

MALSP and MALS 
( A l l  White Lights -- or programmed. Also, the a i r p o r t  meets FAA requirements for  
1,400-foot) 
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FIGURE 20. APPROACH LIGHTING SYsTEEls SELECTION CRITERIA. 
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I fiJ I 9 SIDE ROW BARS- RED LIGHTS 

\ ROW EACH SIDE OF ALS 
*-+-@- CENTERLINE - 100' SPACING 

lo + 00 

30 CENTERLINE BARS - WHITE LIGHTS - 100' SPACING 

SYMBOLS 
RUNWAY LIGHTS 

4 WHITE LIGHTS - 5 FT.  fmrd CONTINUOUS ROW OF GREEN 
LIGHTS - 5'SPACING. SPACING 

I 'I 3 RED LIGHTS - 5 F T .  
0 5 WHITE LIGHTS- 4 0 ~  SPACING SPACING Pi 
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FIGURE 21. ALSF-2 CONFIGURATION. 
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10' M A X - +  WING BAR-5 RED LIGHTS 
INBOARD LIGHT IN-LINE 
WITH RUNWAY LIGHTS 

TERMINATING BAR 
I I  RED LIGHTS TOTAL 

28 CENTERLINE BARS -WHITE LIGHTS 100' SFACING 

SYMBOLS : 
)- CONTINUOUS ROW OF GREEN 0 SEQUENCED FLASHER 

I 3 RED LIGHTS - 5  FT. LIGHTS - 5' SPACING 

5 WHITE LIGHTS - 401/;SPACING 
SPACING 

0 - 5 RED LIGHTS - 40 1/2' 
SPACING 

- 8 WHITE LIGHTS-5' SPACING 

LIGHTS 
BAR 

,r 

FIGLIRE 22. ALSF-1 CONFIGURATION. 
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LAN0 REQUIREMENTS ------ LANOINQ 
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c CiRECTlON 
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PE TOLERANCE ULS)  
L t w T  PLANE LI 

YAXIYUY POSITIVE AW 

WNWW END ELV. (OESIRASLE 

YAXIYUY NEOATNE ALS 
U W T  LINE 

UQHT LINE 

UGHT UNE) 

EXISTING TERRAIN 

1. THE OPTIMUM LOCATION OF THE APPROACH LIGHTS 4. NO OBJECTS SHALL BE PERMITIZD TO PROTRUDE 
I S  IN A HaRIZOWPAL PLANE AT RUNWAY END ABOVE THE APPROACH LIGHT PLANE, EXCEPT FOR 
ELEVATION. COMPONENTS OF THE ILS SYSTEM. 

A MAXIMUM 2% UPWARD LONGITUDINAL SLOPE TOLER- 
ANCE MAY BE USED TO RAISE THE LIGHT PATTERN 
ABOVE OBJECTS WITHIN ITS AREA. 

2. 5 .  REFER TO CHAPTER 8 FOR ADDITIONAL GRADING 
REQUIREMENTS WHERE A RUNWAY EXTENDED 
SAFETY AREA W I L L  BE ESTABLISHED. 

3.  A MAXIMUM 1% DOWNWARD LONGITUDINAL SLOPE 
TOLERANCE MAY BE USED TO REDUCE THE HEIGHT 
OF SUPPORTING STRUCTURES. 

FIGURE 23. TYPICAL APPROACH LIGHTING PLAN LAYOUT 
AND PROFILE (CAT-1 ALSP-I). 
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SYMBOLS 
~ 

NOTE 

THIS SYSTEM 1s AN SSALS WHEN SEOUENCED FLASHING 
LIGHTS ARE OMITTED. 

a EXISTING RUNWAY EDGE LIGHTS 
@ EXISTING RUNWAY THRESHOLD LIGHTS 
0 STEADY BURNING APPROACH LIGHTS 

SEOUENCED FLASHING LIGHTS 

- 

FIGURE 24, S S A L S  AND S A L F  CONFIGURATION. 
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a EXISTING RUNWAY EDGE LIGHTS 0 STEADY BURNING APPROACH LIGHTS 

@ EXISTING RUNWAY THRESHOLD LIGHTS 0 SEQUENCED F~JISH~NG LIGHTS 

FIGURE 2 5 ,  SSALR CONFIGURATION, 
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SYMBOLS 

- NOTE 
THIS SYSTEM I S  A MALS WHEN SEOUENCED FLASHING 
LIGHTS ARE OMITTED. 

@EXISTING RUNWAY EDGE LIGHTS 
@EXISTING RUNWAY THRESHOLD LIGHTS 
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FIGURE 26. MALS AND MALSF CONFIGURATION. 
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SYMBOLS 

a) EXISTING RUNWAY EDGE LIGHTS 
@ EXISTING RUNWAY THRESHOLO LIGHTS SEOUENCED FLASHING LIGHTS 

0 STEADY BURNING APPROACH LIGHTS 

FIGURE 27. MALSR CONFIGURATION. 
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+ k E  TABLE ABOVE I 

NOTE: FOR S S U  AND MALSR, USE DATA I N  FAA HANDBOOK, 'TWJJAL GUIDANCE LIGHTING 
SYSTEMS. " ALL NEW GLIDE SLOPES TO BE INSTALLED AT THE 3' SETTING. 

FIGURE 28. L I N E - O F - S I k  CLEARANCE FOR 3000-FOOT ALSF-1 AND ALSF-2. 
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FIGURE 29, LINE-OESIGHT CLEARANCE FOR 1400-FOOT ALS. 
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25. 

26. 

CHAPTER 5. MISCELLANEOUS VISUAL APPROACH AIDS AM) AIRPORT BEACONS 

SCOPE. 
aids and a i rpor t  beacons tha t  may be ins ta l led  on airports :  

a. Rotating Airport Beacons 

b. 

c .  

d. LDIN - Lead-In Lighting System 

This chapter covers the following miscellaneous visual  approach 

VASI - Visual Approach Slope Indicator Systems 

REIL - Runway End Ident i f ie r  Lights 

ROTATING AIRPORT BEACONS. 

a.  General. 
is instal led t o  indicate a l ighted a i rpor t .  
white flashes may be ins ta l led  t o  indicate an unlighted a i rpor t  or 
an a i rpor t  which does not qualify as  a l ighted a i rpor t .  

A ro ta t ing  beacon with a l te rna t ing  white and green flashes 
A beacon with only 

b. Location. 

For u t i l i t y  a i rpor t s  (general aviat ion) ,  the beacon is normally 
not located closer than 350 f e e t  t o  the center l ine or extended 
centerline of the main runway. For other than u t i l i t y  a i rpor t s ,  
the beacon is not located closer than 750 f ee t  to  the centerline 
or extended centerline of the nearest runway. 

For a l l  a i rpor t s ,  the beacon i s  not located more than 5,000 fee t  
from the nearest point of the usable landing area,  except i n  
cases where surrounding t e r r a in  will unduly r e s t r i c t  the 
v i s i b i l i t y  of the beacon. 
increased t o  a maximum of 2 miles, provided cer ta in  FAA 
recommendations a re  met, as  specified i n  AC 170/6850-1. 

The beacon must be located t o  minimize dazzle t o  p i l o t s  i n  
a i r c r a f t  approaching t o  land and any d is t rac t ion  t o  a i r  t r a f f i c  
control personnel i n  the control tower. 

In t h i s  case, t h i s  distance may be 

c. Special Considerations. For a i rpor t s  with medium intensi ty  runway 
l ight ing,  a 10-inch rotat ing beacon conforming t o  FAA Specification 
L-801 is acceptable for  use. For a i rpor t s  with high intensi ty  
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runway l ight ing,  a 36-inch beacon conforming t o  Specification 
CAA-291 is usually instal led.  

27. VISUAL APPROACH SCOPE INDICATOR CVASI) SYSTEMS. 

a. General. V A S I  systems provide visual approach slope (descent) 
information and are  intended for day or night use during VFR 
weather conditions. The l i g h t  u n i t s ,  usually on the l e f t  s ide of 
the runway, a re  designed t o  project  a s p l i t  beam of l i g h t  having a 
white upper segment and a red lower segment and on course descent 
w i l l  have the near or downwind l i g h t  bar appear white while the 
far or upwind l i g h t  bar appears red. On a high approach both l i gh t  
bars appear white and on a low approach both l i g h t  bars appear red. 
To accommodate a i r c r a f t  of 747, C5-A s i ze ,  the FAA is ins ta l l ing  
two visua l  approach paths, the lower (downwind zone) path for use 
by exis t ing a i r c r a f t  (including j e t s )  with t h e  upper (upwind zone) 
path for  use by the long/large bodied jet  a i r c r a f t  now entering 
a i r l i n e  service. Airways Planning Standard No. 1 contains V A S I  
establishment c r i t e r i a .  
ins ta l la t ion ;  Figure 31 iden t i f i e s  other V A S I  configurations". 

b. Sitinp, Cr i te r ia .  Layout and s i t i n g  c r i t e r i a  for the FAA standard 

Figure 30 i l l u s t r a t e s  the standard VASI-4 

VASI-4 and VASI-6 (3-bar) system are  given i n  Figures 32 and 33. 
Additional special  c r i t e r i a  for VASI ins ta l la t ions  follows: 

(1) Where turbojet  a i r c r a f t  operations a re  conducted on a runway 
without ILS, the two VASI-4 l i g h t  bars are positioned to  
provide a visual  approach slope intercept  point with the 
runway a t  a distance of 1,000 f ee t  from the threshold. 
VASI-6 ina ta l la t ion ,  the downwind zone intercept point conforms 
t a  the VASI-4 in s t a l l a t ion  with the upwind zone intercept point 
located so tha t  i t  sha l l  not be greater than 1,800 f ee t  from 
the landing threshold. A V A S I  system is not normally ins ta l led  
on a runway with an ILS. A t  locations where V A S I  is requested, 
obtain special  guidance from the FAA Regional Office. 

The standard VASI-4 system is ins ta l led  so t ha t  the visual  
approach slope angle is not l e s s  than 2.5 degrees nor more 
than 3 degrees i f  turbojet  operations a re  involved. For runways 
used exclusively by propeller driven a i r c r a f t ,  angles greater 
than 3 degrees, but not mcre than 4 degrees,may be used pro- 
vided the comissioned angle is specified i n  a NOTAM and is 
published i n  the Airman's Information Manual. 
visual  approach slopes for  the VASI-6 system is an angle of 2.5 
degrees for the downwind zone and 3 degrees for  the upwind zone. 

It is important not t o  locate other l i gh t s ,  which may confuse 
the p i l o t  or otherwise conf l i c t  with the VASI operation in  the 
immediate v ic in i ty  of the VASI ins ta l la t ion .  

On the 

(2) 

The preferred 

(3) 
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c. Obstacle Clearance. The downwind bar i s  the c r i t i c a l  bar insofar 
a s  physical location, aiming, and obstacle clearance a re  concerned. 
The downwind bar is positioned t o  obtain a 20-foot minimum clearance 
over the highest or most c r i t i c a l  object which ex i s t s  within the 
runway approach area and/or penetrates the a i rpo r t  imaginary 
surfaces as  defined i n  FAR Part  77 plus 3/4 degree. 
33 i l lustrate V A S I  i n s t a l l a t ion  and aiming c r i t e r i a .  

Figures 32 and 

d. Guidance. Technical guidance on the in s t a l l a t ion  of V A S I  systems 
i s  found i n  Handbook 6850.2. Guidance for V A S I  and SAVASI i n s t a l l -  
a t ions a t  U t i l i t y  Airports is found i n  AC 150/5340-14B and 
AC 150/5340-16B respectively. 

28. RUNWAY END IDENTIFIER LIGHTS (REILr. The primary function of the RELL 
i s  t o  provide the p i l o t  with rapid and posi t ive visual  ident i f ica t ion  
of the approach end of the runway. The system consis ts  of a pa i r  of 
synchronized white flashing l i g h t s ,  one of which is located on each s ide 
and abeam of the runway landing threshold facing the approach area.  
REILS a re  primarily intended for VFR use during both daytime and night- 
time operations. REILS may be placed on the same runway end as  the 
V A S I  system; however, REILS are not i n s t a l l ed  on the same runway end 
with an approach l ight ing systeqi. 
d e t a i l s  and configuration of the REIL system. 

Figure 34 i l l u s t r a t e s  basic layout 

29. LEAD-IN LIGHTING SYSTEM WIN). The lead-in l ight ing system (LDIN) 
consis ts  of s e r i e s  of flashing l i gh t s  ins ta l led  a t  or near ground level  
t o  describe the desired course t o  a runway or f i n a l  approach. Each 
group of l i gh t s  is positioned and aimed so as  t o  be conveniently 
sighted and followed by the approaching a i r c r a f t  under conditions a t  or 
above authorized approach minimums. The system may be curved, s t ra ight ,  
or a combination thereof. 
approved approach l ight ing system, or a t  a distance from the landing 
threshold which is compatible with authorized v i s i b i l i t y  minimums per- 
m i t t i n g  visual  reference t o  t h e  runway environment. Each L D I N  system 
configuration must be specially designed t o  s u i t  loca l  conditions and 
t o  provide the visual  guidance intended, such as for  noise abatement 
or other purposes. 

The L D I N  system may be terminated a t  any 
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TYPE 

VASI-16 

VASI-12 

VASI-6 

VASI-4 

VASI-2 

SAVASI 

SCHEMATIC 

-- ::I 

IAY VFR RANGE 

5 NAUT. MILES 

5 NAUT. MILES 

4 NAUT. MILES 

4 NAUT. MILES 

3 NAUT. MILES 

I H NAUT. MILES 

COM M ENTS 

A L L  AIRCRAFT INCLUDING LONG/ LARGE BODIED 
TURBOJET. USED AT MAJOR AIRPORTS REOUIRING 
MAXIMUM BOLDNESS OF SIGNAL. 

ALL AIRCRAFT EXCEPT LONG/ LARGE BODIED 
TURBOJET. USE AT MAJOR AIRPORTS REQUIRING 
MAXIMUM BOLDNESS OF SIGNAL. 

A L L  AIRCRAFT INCLUDING LONG/ LARGE BODIED 
TURBOJET. THE FAA STANDARD 3-BAR INSTALLATIOh 

ALL  AIRCRAFT EXCEPT LONG/ LARGE BODIED 
TURBOJET. THE FAA STANDARD 2-BAR 
INSTALLATION. 

A L L  PROPELLER AIRCRAFT. 
CAN BE PROGRAMMED UNDER ADAP 

~ ~~ 

SMALL PROPELLER AIRCRAFT. 
CAN BE PROGRAMMED UNDER ADAP 
UTILITY AIRPORTS WITH ELECTRICAL LOAD 
LIMITATIONS. 

FIGURE 31. VASI SELECTION CRITERIII 
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NOTES : 

1 THE UPWINO AND DOWNWIND LIGHT UNITS ARE 
LOCATED AT THE SAME DISTANCE FROM THE 
RUNWAY EDGE. 

2 THE CENTER OF THE OPTICAL APERTURE OF 
ALL LIGHT UNITS I S  WITHIN & I  FOOT OF RUN- 
WAY CENTERLINE GRADE. 

PAVEMENT EDGE 

,6' 16" 

q 6 '  $6" 

LOCATION THIRD LIGHT 
UNIT I N  16" 8 12"BOX \ 
INSTALLATIONS. 2 

DETAIL " A "  
x LONGITUDINAL TOLERANCES TO BE USE0 ONLY 

TO AVOID TAXIWAYS, CROSS RUNWAYS, ETC. OR 
TO ACHEIVE A DESIRABLE HEIGHT DUE TO 
TERRAIN. 
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OBSTRUCTION 

NOTES : 
1. 

2. 

3. 

4. 

U s e  a p l o t  of the approach area showing the location and height of a l l  s ign i f icant  objects 
i n  the approach to  determine the critical obstruction. 

Locate and aim the downwind bar so t h a t  the e f fec t ive  visual  g l ide  path of the downwind 
zone will provide a threshold crossing height (T) of 25-foot m i n i m u m  t o  60-foot maximum. 
Locate and aim the middle and upwind bars i n  accordance with the  criteria of Figure 32 
and letters (A) and (B) above. 

Where t e r r a i n  drops off  rapidly near the approach threshold and severe turbulence may be 
experienced, the  e f f ec t ive  approach slope should be established a t  i t s  maximum elevation 
and the damwind bar located a t  i t s  maximum distance from the  landing threshold i n  order 
t o  keep a i r c r a f t  as high as feas ib le  Over the landing threshold. hl 

N 

0 5. SAVASI location d e t a i l s  contained i n  AC 150/5340-16B. 

FIGURE 33. VASI INSTALLATION AND lllMING CRITERIA .ct 
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1. THE OPTIMUM LOCATION FOR EACH 
LIGHT UNIT IS IN LINE WITH THE 
RUNWAY THRESHOLD AT 40 FEET 

Ln IF THIS ANGLE IS OPERATIONALLY 
OBJECTABLE,PROVIDE AN OPTICAL 
BAFFLE AND CHANGE ANGLE TO - 
10" HORIZONTALLY AND 3* 
VERTICALLY. , FROM THE RUNWAY EDGE. 

RUNWAY 
LIGHT 

i 2. A PLUS OR MINUS 200 - FOOT 
TOLERANCE IS PERMITTED IN 
LOCATING THE LIGHT UNITS IN 
LINE WITH THE RUNWAY THRESHOLD 

0 LIGHT 
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3.THE LIGHT UNITS ARE EOUALLY 
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HOLD. 
OTHER, FROM THE RUNWAY THRES - 

4.THE BEAM CENTERLINE OF EACH 
LIGHT UNIT IS AIMED 15. OUTWARD 
FROM A LINE PARALLEL TO THE 
RUNWAY CENTERLINE AND INCLINED 
AT AN ANGLE loo ABOVE THE 
HORIZONTAL. 

5.LOCATE THE RElL EQUIPMENT NOT 
LESS 10 FEET FROM TAXIWAYS. 

SEE NOTES 1.2.3 
AND 4 
BEAM AXIS OF LIGHT UNIT 

6. IF REILS ARE USED WITH VASI-2, 
INSTALL RElLS A T  75' LOCATION. 
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CHAPTER 6 .  AIR TRAFFIC CONTROL AND OTHER RELATED FACILITIES 

30. AIR TRAFFIC CONTROL TOWER. The air traffic control (ATC) tower is the. 
focal point for the safe control of aircraft operating in the designated 
airspace area and within the surface maneuvering area of the airport. 
Airports can present different and complex problems in the selection of 
suitable control tower sites. Accordingly, it is recommended that 
airport planning and design engineers consult with the FAA regional 
office before final selection is made of a control tower site, or before 
any land is reserved for it. Basic siting requirements for determing 
optimum location of an airport control tower are found in FAA Handbook 
AFP 6510.16. They include but are not limited to the following items: 

a. General Requirements. Siting and height determination of towers 
require consideration of several basic engineering factors such as 
acdessibility to utilities, subsoil and g;ound wafer conditions, 
expansion possibilities, and the existing and future development of 
the airport, including proposed runway (s) extensions. 

b. Specific Requirements. 

(1) Maximum visibility from the tower of airborne traffic patterns 
is required. 

A clear, unobstructed and direct view of the approach to the 
ends of the primary instrument runway and all other active 
runways and landing areas is also a basic requirement. 

Complete visibility and adequate depth perception by ATC 
personnel of all airport surface areas utilized in aircraft 
ground movement are necessary. 

Refer to current FAA standards for ATC tower siting regarding 
orientation, positioning, and layout requirements for the 
cab portion of the control tower and other details. 

( 2 )  

(3) 

( 4 )  

C. Special Considerations. 

(1) A site plot of sufficient area is needed to  accommodate the 
initial and planned future tower building area, including an 
adequate vehicle parking area for ATC personnel. 
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(2) Tower locations must minimize conf l ic t  and/or interference 
with the operation of other ATC & N f a c i l i t i e s .  

(3) The standards for determining obstructions on a i rpor t s  (FAR 
Part  77) must be complied w i t h  unless deviations are  absolutely 
necessary t o  meet the  s i t i n g  reptirements given herein. 

31. AIRPORT SURVEILLANCE RADAR (ASRZ. 

a. General. The Airport Surveillance Radar (ASR) is used for the 
control of a i r  t r a f f i c  within predetermined airspace areas,  normally 
within approximately 40 nautical  miles of the a i rpo r t  a t  which the 
ASR is located. The ASR scans through 360 degrees of azimuth and 
preseats target  information on radar display equipment located in  
the ATC f a c i l i t y .  This information is used by ATC personnel 
independently or i n  conjunction with other NAVAIDS t o  control 
terminal t r a f f i c .  Figure 35 depicts an ASR ins ta l la t ion .  

b. Location. The radar antenna tower s i t e  normally is located no 

It i s  desirable 
closer than 1,000 fee t  from the radar display equipment location 
( IFR room) nor more than 12,000 f ee t  from it. 
tha t  a minimum separation of 1,000 f ee t  be provided between t h e  
ASR antenna s f t e  and any above-ground objects tha t  may in te r fe re  or 
cause re f lec t ions  i n  radar operation. This clearance requirement 
can be depicted on a i rpor t  layout plans by a c i r c l e  of 1,000-foot 
radius (minimum) centered on the ASR antenna location. Normally, 
t he  ASR antenna is not located closer than one-half mile from a 
runway end. 

c.  Obstruction Cri ter ia .  The ASR antenna tower in s t a l l a t ion  and s i t i n g  
are  governed by the standards for determining obstruction on a i r -  
ports ,  as contained i n  FAR Part  77. 

d. Special Considerations. To assure acceptable operation, performance, 
and coverage of the ASR, it  is necessary that  a i rpor t  authori t ies  
consult w i t h  the FAA regional of f ice  i n  the f i n a l  s i t e  selection 
or planning for ASR establishment. 

32. AIRPORT SURFACE DETECTION EQUIPMENT (ASDE). 

a. General. The a i rpor t  surface detection system (radar) i s  instal led 
t o  permit the observation and control of a i r c r a f t  and vehicular 
ground t r a f f i c  on the a i rpo r t  by ATC personnel. 
an ASDE ins ta l la t ion .  

Figure 36 depicts 
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FIGURE 36. PHOTOGRAPH OF ASDE TOWER INSTALLATION. 
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b. Location. The ASDE equipment si te is preferably located i n  the 
a i rpor t  terminal area and may be located atop an exis t ing building, 
or on a free-standing s t ructure .  S i t e  select ion is dependent upon 
obtaining sat isfactory surveil lance of the a i rpor t  operational area. 

c. Obstruction Cr i te r ia .  ASDE in s t a l l a t ion  and s i t i n g  a re  governed by 
the standards for determining obstructions on a i rpo r t s ,  as  contained 
i n  FAR Part  77. In general, the height of ASDE free-standing towers 
is approximately 20 t o  120 f ee t ,  depending on a i rpor t  layout config- 
uration and t e r r a in  conditions. 

d. Special Considerations. It i s  possible tha t  future ASDE in s t a l l a -  
t ions may be limited t o  only a few locations. 

33. TRANSMISSOMETER FACILITIES FOR RUNWAY VISUAL RANGE (RVR). 

a. General. Placement of a transmissometer system near the touchdown 
area of the ILS runway provides for the measurement of v i s i b i l i t y  
i n  the runway touchdown zone area i n  terms of fee t  of Runway 
Visual Range (RVR). The RVR value indicates t o  the p i l o t  the 
horizontal distance down the runway tha t  may be seen upon landing. 
RVR i s  d i rec t ly  re la ted t o  the sighting or v i s i b i l i t y  of the  runway 
edge l i gh t s  (high intensi ty)  by the p i l o t .  For example, 2,400 
RVR indicates approximately 2,400 fee t  of runway edge l i gh t s  would 
be vis ible .  For CAT I ILS runways, RVR is not required unless 
j u s t i f i ed  by a special  operational s tudy .  
for CAT I1 ILS runways (Chapter 7 . ) .  

b. Components. Basically, the transmissometer system consis ts  of a 

However, RVR i s  required 

transmitter,  receiver,  and recording instruments, The transmitter 
d i r ec t s  a beam of l i g h t  t o  the receiver instrument located 250 or 
500 f ee t  away near the ILS glide slope building. The receiver u n i t  
then sends an electronic  signal by cable to  "read-out" and recording 
instruments in the control tower. The control tower operators can 

, then inform approaching p i lo t s  of the actual  v i s i b i l i t y  conditions 
on the runway i n  terms of RVR i n  feet .  

c.  Si t ing Cr i te r ia .  The transmitter and receiver un i t s  a r e  mounted on 
individual platforms (approximately 14 f ee t  i n  height),  spaced on 
e i ther  a 500-foot or 250-foot base l i n e ,  with the latter now the 
preferred standard. An angle of 14.5 degrees i s  provided.between 
the runway center l ine and t h i s  base l ine .  A c lear  l i n e  of s ight  a t  
l e a s t  10 f ee t  above the ground a t  a l l  points between the trans- 
mitter and receiver un i t s  and within 0.1 degree of the horizontal 
plane is a basic requirement. However, maximum platform height may 
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not exceed 15 f ee t  above the elevation of the corresponding runway 
center l ine point nearest  them. 
the gl ide slope f a c i l i t y  r e s t r i c t ed  area so tha t  gl ide slope 
operation i s  not affected.  
un i t  is 400 f ee t  from the runway center l ine.  Neither the trans- 
mitter nor receiver un i t s  can be located closer than 400 f ee t  to  
the runway center l ine or 150 fee t  t o  a taxiway center l ine.  Figure 
37 i l l u s t r a t e s  layout of the transmissometer system and applicable 
s i t i n g  tolerances. 

34. ROTATING BEAM CEILOMETER SYSTEM. 

Both uni ts  must be placed outside 

The optimum location of the transmitter 

a. General. A ro ta t ing  beam ceilometer (RBC) system is ins ta l led  t o  
obtain ve r t i ca l  measurements of t h e  cloud heights i n  the v ic in i ty  
of the U S  middle marker sits. Basically, t h i s  system includes a 
l i gh t  beam projector un i t  and one or two detector uni ts  for 
determining the representative ce i l ing  height which can be reported 
t o  p i lo t s .  

b. S i t ing  Cr i te r ia .  Typical configuration and s i t i n g  layouts of an 
R E  system are  shown i n  Figure 38 with S i t e  "A" being the preferred 
and reconmrended location wherever possible. 
is provided for  an ILS runway, while only a s ingle  detector system 
on a 830-foot baseline may be provided for  a runway without an 
ILS ins ta l led  or programmed. However, choose a location for a 
s ingle  detector system which can permit a second detector uni t  t o  
be ins ta l led  i n  the future.  Although desirable ,  the projector and 
detector un i t s  need no t  be a t  the same elevation. However, the 
difference i n  elevation of the uni ts  must not exceed 50 f e e t ,  and 
the f i rs t  detector is always ins ta l led  on the l i n e  of s ight  between 
the projector and the second detector. Approval of the FAA and t h e  
appropriate a i rpo r t  authority must  be secured for  the f i n a l  s i t i n g  
and layout of the RBC system. 

The two detector system 
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L E G E N D  

P- PROJECTOR UNIT 

D- DETECTOR UNIT 

NOTES; 

I. ALL SITES REQUIRE FAA AND AIRPORT AUTHORITY APPROVAL. 

2. SYSTEM MAY BE LOCATED ON EITHER SIDE OF APPROACH LANE 

3. SITE "A" I S  PREFERRED S I T E .  

4. ALL-WEATHER ACCESS WAYS (DRIVES AND WALKS) 
REQUIRED TO ALL COMPONENTS. FENCING MAY BE REQUIRED. 

FIGURE 38. S I T I N G  CRITERIA FOR ROTATING BEAM CEILOMETER SYSTEM. - 
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CHAPTER 7 .  SPECIAL FACILITY REQUIREMENTS FOR CATEGORY I1 OPERATIONS 

35. GENERAL. It is beyond the scope of t h i s  advisory c i rcu lar  t o  do other 
than br ie f ly  c i t e  and summarize some of the special  ATC & N f a c i l i t y  
requirements for  Category I1 operations. Refer t o  the appropriate 
advisory c i r cu la r s  and in te rna l  FAA di rec t ives  covering the Category 
I1 program requirements a s  the au thor i ta t ive  sources of information. 
However, ce r t a in  e s sen t i a l  dqta a re  presented for  the guidance and 
benefit  of a i rpo r t  sponsors and the i r  engineers who may be unfamiliar 
w i t h  the fundamentals of t h e  Category I1 program of t h e  FAA. 
FAA policy, t h e  improvements or modifications necessary for the sole  
purpose of Category 11 operations w i l l  not commence u n t i l  each of the 
system requirements have been examined, technical d i f f i c u l t i e s  resolved, 
and probabili ty of success assured. 

A s  

36. PLANNING REQUIREMENE. Category I1 locations a re  currently selected t o  
meet the following requirements: 

a. Candidacy will generally conform t o  FAA Airways Planning Standard 
No. 1 or ju s t i f i ca t ion  for exception t o  these c r i t e r i a  a re  
presented. 

b. In-runway l ight ing i s  presently avai lable ,  an ADAP grant has been 
authorized, or the sponsor has expressed a willingness t o  
par t ic ipa te  i n  the program. 

No known deficiency ex i s t s  which w i l l  prevent the f a c i l i t y  from 
meeting Category I1 c r i t e r i a .  
local izer  assure tha t  e lectronic  performance can be obtained. 

Long range a i rpo r t  development plans w i l l  not prevent early Category 
11 implementation. 

37. FACILITY REQULREMeNTS, 

c. 
S i t e  t e s t s  for the glide slope and 

d. 

a. The a i rpo r t  surface area gradients conform t o  FAA a i rpo r t  design 
standards for gradients. 

High Intensi ty  Runway Edge Lights w i l l  be limited t o  a maximum 
spacing of 200 f ee t  and a maximum height of 14 inches for  each u n i t .  

In-Runway Touchdown Zone Lights a re  3,000 f e e t  i n  length. 

b. 

c. 
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d. In-runway centerline lighting extends 75 feet from the runway end 
to a similar point on the opposite runway end, with a maximum 
spacing of 50 feet between light units. 
guidance is recommended for the last 3,000 feet. 

The approach lighting system may be 3,000-foot Category I ALSF-1 
or Category I1 ALSF-2. However, new or modified installations at 
Category I1 locations will conform to the Category I1 systems. 

Standard FAA all-weather runway markings are required. 

Runway visual r.ange (RVR) operations down to and including 1600 RVR 
require an RVR system near the landing threshold. These systems 
may be on a 250- or 500- foot base line, except that all new RVR 
installations near the landing threshold will be on a 250-foot 
base line. Operations below 1600 RVR also require another RVR 
system on a 250-foot line placed near the rollout area of the 
runway. Where transmissometers from other runways are used to 
provide RVR information at the rollout area of the Category I1 
runway, the transmissometer is located within a radius of 2,000 
feet of the end of the Category I1 runway and provides a minimum 
of 2,000 feet coverage of the rollout area measured from the 
Category I1 runway end. 

All new ILS glide slope farllitics will be installed with a glide 
slope angle of 3.0 degrees (formerly the optimal glide slope angle 
was set at 2.5 degrees). 
height is 50 feet, with an allowable maximum of 
glide slope antenna mast for CAT-I1 installations can not be located 
closer than 400 feet from the CAT-I1 runway centerline. 

The ILS localizer must perform within tolerances specified in the 
U.S. Standard Flight Inspection Manual and meet current FAA 
requirements for Category I1 operations. 
array is not located closer than 1,000 feet from the Category I1 
runway end and is on the extended centerline of the runway. An 
offset localizer installation is not acceptable for Category I1 
operations. 

Runway-remaining visual 

e. 

f. 

g. 

h. 

Optimal glide slope threshold crossing 
60 feet. The 

i. 

The ILS localizer antenna 

Chap 8 
Par 38 Page 65 



AC 150/5300-2B 22 NOV 71 

j. ILS outer  and middle markers w i l l  be provided p r i o r  t o  Category I1 
commissioning. The inner  marker, which provides a means f o r  the 
p i l o t  t o  i d e n t i f y  the 100-foot dec i s ion  he igh t ,  w i l l  be i n s t a l l e d  
e i ther  p r i o r  t o  commissioning o r  as e a r l y  as p r a c t i c a b l e  following 
au tho r i za t ion  f o r  100-foot dec i s ion  he igh t ,  1200 RVR. The 150-foot 
DH, 1600 RVR (day and n igh t  au thor iza t ion)  does no t  r e q u i r e  an 
inner  marker. Radio a l t i m e t e r  s e t t i n g  he igh t s  w i l l  be provided, and 
a l l  marker beacons w i l l  be monitored. 

System components f o r  Category I1 f a c i l i t i e s  w i l l  be provided with 
t h e  appropr ia te  electrical power conf igu ra t ion  as requi red  by FAA. 

k.  

1. Taxiway turnoff  l i g h t i n g  when i n s t a l l e d  and used during Category I1 
operat ions conforms t o  FAA s p e c i f i c a t i o n s .  

m. Cr i t ica l  a reas  for  Category I1 ILS g l i d e  s lope ,  l o c a l i z e r ,  and 
touchdown zone a r e  marked and l i gh ted  i n  accordance with cu r ren t  FAA 
standards t o  insure  t h a t  ground t r a f f i c  does not  v i o l a t e  these  a r e a s  
during Category I1 opera t ions .  Addi t iona l ly ,  i t  i s  advisable  t o  
keep the  areas i n  the  v i c i n i t y  of the ILS g l i d e  s lope  and l o c a l i z e r  
f a c i l i t i e s  f r e e  of l a rge  s t r u c t u r e s  or o ther  ob jec t s  which may 
improperly r e f l e c t  o r  r e r a d i a t e  t he  ILS antenna s igna l s .  

n. Obstacle c learance  i n  t h e  f i n a l  approach, touchdown, t r a n s i t i o n a l  
su r f aces ,  and missed approach a reas  a r e  i n  accordance with cu r ren t  
FAA requirements f o r  Category I1 operat ions.  
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CHAPTER 8. EXTENDED RUNWAY SAFETY AREA REQUIREMENTS FOR 
ALS AM) ILS LOCALIZER SITE GRADING 

38. GENERAL. An extended runway safety area is a cleared, drained, 
and graded area,  symmetrical about the extended runway center- 
l ine  and adjacent t o  the end of the runway safety area. It is 
designed t o  enhance the safety for  a i r c r a f t  t ha t  undershoot or 
overrun the runway as w e l l  a s  providing improved access ib i l i ty  
for f i r e  crash and rescue vehicles responding t o  an overrun or  
undershoot incident. Extended runway safety must be developed 
at  new a i rpo r t s  on those runways intended t o  accommodate a i r  
ca r r i e r  operations of transport  category airplanes.  When feas- 
ib le ,  extended runway safety areas a re  t o  be encouraged on any 
runway accomodating a i r  carrier operations i n  conjunction with 
other runway (lengthening, widening, strengthening) or c lear  
zone developments. However, establishment of an extended run- 
way safety area normally w i l l  not be required a t  exis t ing 
runway locations where no new construction is contemplated. 
Where an extended runway safety area w i l l  be established, 
additional requirements a re  imposed for grading proposed sites 
for  the ILS local izer  @-ring) and approach l ight ing system, as  
discussed below. 

39. ILS LOCALIZER FACILITY. Where an ILS local izer  (V-ring) i s  planned 
for  i n s t a l l a t ion ,  s i te  grading sha l l  be i n  accordance with F igure  
39, when an extended runway safety area e x i s t s  or w i l l  be esta- 
blished. For U S  local izer  with 8-loop antenna, grading c r i t e r i a  
given i n  Chapter 2 a r e  adequate. 

40. APPROACH LIGHTING SYSTEMS. Where any of the approach l ight ing systems 
discussed i n  Chapter 4 are  planned for  i n s t a l l a t ion ,  s i te grading for 
the center 50-foot width sha l l  be i n  accordance with F igure  41 when 
an extended runway safety area ex i s t s  or w i l l  be established. 
grading requirements w i l l  permit the use of frangible f ixtures  for  the 
inner 1,000 feet of the approach l ight ing sys t em,  and thus f u l f i l l  
the in ten t  of the extended runway safety area. 

These 
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\ *\" N A T U R A L  SLOPE 

NOTES: \ 
I. THE G R A D I E h T S  SHOWN APPLY TO T H E  CENTER 50-FOOT WIDTH FROM 

A L S  S T A T I O N S  O + O O  T O  10+00 

2. BEYOND THE C E N T E R  50-FOOT W I D T H  L I M I T S ,  T H E  T R A N S V E R S E  

GRADE S H A L L  BE L I M I T E D  TO S L O P E S  NOT E X C E E D I N G  + 3 % O R - 5 %  

F R O M  A L S  S T A T I O N S  O + O O  TO 1 0 f 0 0  

3. T H E  T R A N S I T I O N S  BETWEEN DIFFERENT G R A D I E N T S  S H A L L  BE WARPED 

SMOOTHLY,  A S  R E Q U I R E D .  

4 .  FOR C A T - I  A L S ,  A N E G A T I V E  L O N G I T U D I N A L  GRADE I S  NOT P E R M I T T E D  

I N  T H E  I N N E R  1,500 F E E T  OF T H E  S Y S T E M .  

FIGURE 40. ALS S I T E  GRADING F O R A Y  EXTENTIED SAFETY AREA ESTABLISHMENT 
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CHAPTER 9. NAVIGATIONAL AID PROTECTION 

22 NOV 71 

4 GENERAL. 
with and are physically located on or in close proximity to the airport. 
Unauthorized persons must be denied access to these navigational aids 
for their own safety as well as for the safety of the persons who must 
rely on the integrity of the installation. 

The navigational aids discussed in this circular are associated 

4 2 .  OFF-AIRPORT INSTALLATIONS. Normally, the navigational aids located off 
of the airport are provided with the extent of protection deemed 
appropriate. 
fence, etc.) will depend upon whether the protection would interfere with 
the generated signal, whether the aid is located in a rural or urban en- 
vironment, and whether the aid could be dangerous to persons or animals 
approaching it. 

present different problems in providing necessary/desired protection. 
To the extent possible, protective devices/facilities will be provided 
in the original installation. 
barrier provided,cannot be used in all cases as it may adversely affect 
the operation of the navigational aid signal or may constitute a 
hazard to the users of the airport. 
to rely on the general protection provided by the airport to restrict/ 
prohibit/police access to operational areas of the airport. 

The &e of protection provided (-warning sign, security 

43. ON-AIRPORT INSTATLLATIONS. Navigational aids located on the airport 

Fencing, which is the usual form of 

In these instances, it is necessary 

44.  GUIDANCE. General guidance on providing protection for the airport is 
contained in Advisory Circular 150/5200-10 "Airport Emergency Operations 
Planning." 
specific problem items. 

The FAA Regional Office should be contacted for guidance on 
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Appendix 1 

APPENDIX 1. BIBLIOGRAPHY 

1. The following Federal Aviation Regulations (FARs) and advisory circulars 
may be obtained from the Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402. No c.0.d. orders are accepted. 
Make your check or money order payable to  the Superintendent of 
Documents. 

a. FAR Volume V I ,  ($5.50) 

b. FAR Volume X ,  ($4.50)  

C. FAR Volume X I ,  ($2.75) 

Par t  77, Objects Affecting Navigable Airspace (1) 

(2) Part  97, Standard Instrument Apporach Procedures 

(3)  Part 157, Notice of Construction, Alterat ion,  Activation, 
and Deactivation of Airports 

(4 )  Part  171, Non-Federal Navigation Facilities 

d. AC 150/5300-4A, Ut i l i t y  Airports ($1.75) 

e. AC 150/5370-lA, Standard Specifications for  Construction of 
Airports ($3.50) 

f .  AC 150/5370-6, Airport Master Plans ($1.25) 

The following FAA publications are avai lable  for  examination upon 
request a t  either FAA Regional or Airports District Off ices:  

a. U.S. Standard for Terminal Instrument Approach Procedures (TERPS). 

b. Airways Planning Standard No. 1 

C. Visual Guidance Lighting Systems 

d. Planning Grant Program QGP), Order 5900.1 

e. 

f .  

g. 

The following advisory c i rcu lars  may be obtained from the Department of 
Transportation, Distribution Unit, TAD 484.3,  Washington, D.C. 
a t  no cost:  

2. 

A i r  Traff ic  Control Tower S i t ing  Criteria AF P 6510.16 

Protection of Agency Property OA P 1600.6 

S i t ing  Criteria for  Instrument Landing Systems Order 6750.16 

3. 
20591 
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a. AC 70/7460-2B, Proposed Construction or Alterat ion of Objects That 
May Affect the Navigable Airspace 

b. AC 90-1A, Civ i l  Use of U.S. Government Produced Instrument Approach 
Charts 

C. AC 120-29, Criteria fo r  Approving Category I and Category I1 Landing 
Weather Minima for  FAR-121 Operators 

d. 

e. 

f .  

AC 150/5200-10, Airport Emergency Operations Planning 

AC 150/5340-14B, Economy Approach Lighting Aids 

AC 150/5340-16B, Medium In tens i ty  Runway Lighting System and 
Visual Approach Slope Indicators for  U t i l i t y  Airports 

g. AC 150/5370-4, Procedures Guide fo r  Using the Standard Specifications 
for  Construction of Airports 

h. AC 170/6850-1, Aeronautical Beacons and True Lights 
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