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1. PURPOSE. Th i s  a d v i s o r y  c i r c u l a r  p rov ides  guidance f o r  Noise Control  
and C o m p a t i b i l i t y  Planning f o r  a i r p o r t s  under F e d e r a l  Avia t ion  Regu la t ion  
(FAR) P a r t  150 and t h e  Avia t ion  S a f e t y  and Noise Abatement Act of 1979 
(ASNA) (P.L. 96-193). It is in tended  f o r  use  by a i r p o r t  o p e r a t o r s ,  
s t a t e l l o c a l  p l a n n e r s  and o t h e r  o f f i c i a l s ,  and i n t e r e s t e d  c i t i z e n s  who may 
engage i n  n o i s e  c o n t r o l  p lanning.  A i r p o r t  n o i s e  c o m p a t i b i l i t y  p lanning 
h a s  t h e  g o a l s  of r educ ing  e x i s t i n g  noncompatible land uses  around 
a i r p o r t s  and of p r e v e n t i n g  t h e  i n t r o d u c t i o n  of a d d i t i o n a l  noncompatible 
l a n d  uses  through t h e  c o o p e r a t i v e  e f f o r t s  of a l l  those  involved.  The 
P a r t  150 program i s  v o l u n t a r y  and a i r p o r t  o p e r a t o r s  a r e  encouraged t o  
p a r t i c i p a t e .  

2. BACKGROUND. FAR P a r t  150 implements p o r t i o n s  of T i t l e  I of t h e  
Avia t ion  S a f e t y  and Noise Abatement Act of 1979. It e s t a b l i s h e s  a  s i n g l e-
sys tem f o r  t h e  measurement of a i r p o r t  (and background) n o i s e ,  a s i n g l e  
sys tem f o r  de te rmin ing  t h e  exposure  of i n d i v i d u a l s  t o  a i r p o r t  n o i s e ,  and 
a s t a n d a r d i z e d  a i r p o r t  n o i s e  c o m p a t i b i l i t y  p lanning program. The 
p lann ing  program i n c l u d e s  ( 1 )  p r o v i s i o n  f o r  t h e  development and 
submiss ion t o  the.FAA of  Noise Exposure Maps and Noise C o m p a t i b i l i t y  
Programs by a i r p o r t  o p e r a t o r s ;  ( 2 )  s t a n d a r d  n o i s e  u n i t s ,  methods and 
a n a l y t i c a l  t e c h n i q u e s  f o r  use  i n  a i r p o r t  assessments ;  ( 3 )  i d e n t i f i c a t i o n  
of l a n d  u s e s  which a r e  normal ly  cons ide red  compat ib le  ( o r  noncompatible)  
w i t h  v a r i o u s  l e v e l s  of n o i s e  around a i r p o r t s ;  and ( 4 )  p rocedures  and 
c r i t e r i a  f o r  FAA approva l  o r  d i s a p p r o v a l  of n o i s e  c o n p a t i b i l i t y  programs 
by t h e  Admin i s t ra to r .  The program i n c l u d e s  c o n s i d e r a t i o n  of a l t e r n a t i v e  
n o i s e  c o n t r o l  t h a t  might be employed a s  w e l l  a s  a p p r o p r i a t e  land use 



-. . 

plann ing  s t r a t e g i e s .  The g o a l  of t h e  o v e r a l l  program is f o r  t h e  a i r p o r t  
p r o p r i e t o r ,  i n  c o n s u l t a t i o n  w i t h  s t a t e / l o c a l  p l a n n e r s ,  l o c a l  a v i a t i o n  
groups  and i n t e r e s t e d  c i t i z e n s ,  t o  develop a balanced and c o s t - e f f e c t i v e  
program t o  minimize and/or  m i t i g a t e  t h e  a i r p o r t ' s  n o i s e  impact on l o c a l  
communities. 
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CHAPTER 1. GENERAL 

SECTION 1. INTRODUCTION 

1. PURPOSE. Th i s  a d v i s o r y  c i r c u l a r  p rov ides  guidance f o r  Noise Control  and 
C o m p a t i b i l i t y  Planning f o r  a i r p o r t s  under Federa l  Avia t ion  Regula t ion (FAR). 
P a r t  150 and t h e  Avia t ion  S a f e t y  and Noise Abatement Act of 1979 (ASNA)as 
amended. It i s  in tended  f o r  use  by a i r p o r t  o p e r a t o r s ,  s t a t e / l o c a l  p l a n n e r s  
and o t h e r  o f f i c i a l s ,  and i n t e r e s t e d  c i t i z e n s  who may engage i n  n o i s e  c o n t r o l  
p lanning.  A i r p o r t  n o i s e  c o m p a t i b i l i t y  p lanning has  t h e  g o a l s  of reducing 
e x i s t i n g  noncompatible l and  uses  around a i r p o r t s  and of p reven t ing  t h e  
i n t r o d u c t i o n  of  a d d i t i o n a l  noncompatible l a n d  uses  through the  c o o p e r a t i v e  
e f f o r t s  of a l l  those  involved.  The P a r t  150 program i s  v o l u n t a r y  and 
a i r p o r t  o p e r a t o r s  are encouraged t o  p a r t i c i p a t e .  

2 .  BACKGROUND. There a r e  e x i s t i n g  a i r p o r t  n o i s e / l a n d  use c o m p a t i b i l i t y  
problems a t  many a i r p o r t s  i n  t h e  Uni ted  S t a t e s .  In  a d d i t i o n ,  t h e r e  is  a 
p o t e n t i a l  f o r  e x a c e r b a t i o n  of t h e s e  n o i s e  problems and the  p o s s i b i l i t y  of 
problems a r i s i n g  a t  o t h e r  a i r p o r t s  as urban a r e a s  and use of a i r  t r a v e l  
c o n t i n u e  t o  grow. Through c o o p e r a t i v e  e f f o r t s  on bo th  the  l o c a l  and 
n a t i o n a l  l e v e l s ,  much has  a l r e a d y  been accomplished i n  l i m i t i n g  the  growth 
and spread of n o i s e  c o m p a t i b i l i t y  problems. Act ions  have included l i m i t s  
upon n o i s e  emiss ions  by new a i r c r a f t ,  p r o v i s i o n s  f o r  t h e  r e t i r e m e n t  o r  
r e t r o f i t  wi th  q u i e t e r  eng ines  of the  n o i s i e s t  t r a n s p o r t  a i r c r a f t ,  and an 
env i ronmenta l  review process  f o r  a i r p o r t  development p r o j e c t s ,  Some of t h e  
major remaining o b s t a c l e s  f o r  implementing s u c c e s s f u l  n o i s e  c o m p a t i b i l t y  
programs around a i r p o r t s  have been t h e  need f o r  a s i n g l e  system f o r  
measur ing a i r p o r t  n o i s e ,  a  s i n g l e  system f o r  de te rmin ing  t h e  exposure  of 
i n d i v i d u a l s  t o  a i r p o r t  n o i s e ,  the  i d e n t i f i c a t i o n  of l and  uses  t h a t  a r e  
normal ly  compat ib le  wi th  t h e  v a r i o u s  l e v e l s  of no i se  around a i r p o r t s ,  and a 
p r o c e s s  f o r  s a f e t y  and economic e v a l u a t i o n s  of proposed a c t i o n s .  These 
remaining major o b s t a c l e s  have been addressed  by r e c e n t  r e g u l a t o r y  a c t i o n s  * 

d e t a i l e d  below. 

a. Federa l  Avia t ion  Regu la t ion  (FAR) P a r t  150 implements p o r t i o n s  of 
T i t l e  I o f  t h e  Avia t ion  S a f e t y  and Noise Abatement Act, It s p e c i f i c a l l y  
e s t a b l i s h e s  a  s i n g l e  system f o r  t h e  measurement of a i r p o r t  (and background) 
n o i s e ,  a s i n g l e  system f o r  de te rmin ing  t h e  exposure  of  i n d i v i d u a l s  t o  
a i r p o r t  n o i s e ,  and a s t a n d a r d i z e d  a i r p o r t  n o i s e  c o m p a t i b i l i t y  p lanning 
program. The planning program i n c l u d e s  ( 1 )  p r o v i s i o n  f o r  the  development 
and submiss ion t o  t h e  FAA of  Noise Exposure Maps and Noise Compat ib i l i ty  
Programs by a i r p o r t  o p e r a t o r s ;  ( 2 )  s t a n d a r d  n o i s e  u n i t s ,  methods and 
a n a l y t i c a 1 , t e c h n i q u e s  f o r  use i n  a i r p o r t  a s sessments ;  ( 3 )  i d e n t i f i c a t i o n  of 
l a n d  uses  t h a t  a r e  normal ly  compat ib le  ( o r  noncompat ib le)  w i t h  v a r i o u s  
l e v e l s  of  n o i s e  around a i r p o r t s ;  and ( 4 )  p rocedures  and c r i t e r i a  f o r  FAA 
a p p r o v a l  o r  d i s a p p r o v a l  of n o i s e  c o n p a t i b i l i t y  programs by the, -
Admin i s t ra to r .  

Chap 1 
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b. The A i r p o r t  Noise  C o m p a t i b i l i t y  P l a n n i n g  P r o g r a n  i n c l u d e s  land  use  
p l a n n i n g  and i n p l e n e n t a t i o n  programs n e c e s s a r y  t o  c a r r y  o u t  t h e  ASNA Act ,  
The Act  does  no t  i n  any  way, however,  i n t e r f e r e  w i th  e s t a b l i s h e d  
p r e r o g a t i v e s  of  S t a t e  and l o c a l  governments  c o n c e r n i n g  l a n d  use  and r e l a t e d  
n o i s e  c o m p a t i b i l i t y  a c t i o n s  and r e s p o n s i b i l i t i e s .  Acco rd ing ly ,  a p p r o v a l s  
and  d i s a p p r o v a l s  o f  programs s u b m i t t e d  t o  t h e  FAA u n d e r  P a r t  1 5 0  do n o t  
c o n s t i t u t e  a F e d e r a l  d e t e r m i n a t i o n  t h a t  t h e  u se  of l a n d  cove red  by t h e  
program i s  a c c e p t a b l e  o r  u n a c c e p t a b l e  unde r  F e d e r a l ,  S t a t e ,  o r  l o c a l  law.  
The r e s p o n s i b i l i t y  f o r  d e t e r m i n i n g  t h e  a c c e p t a b l e  and p e r m i s s i b l e  l and  u s e s  
r ema ins  w i t h  t h e  l o c a l  a u t h o r i t i e s .  

BENEFITS OF NOISE COFIPATIBILITY PLMNING - PROGRAMMING UNDER PART 150. 

a. Noise  i s  one  of  t h e  g r e a t e s t  t h r e a t s  t o  a v i a t i o n  today .  P r o j e c t e d  
g r o w t h  i n  deaand f o r  a i r  t r a v e l  means t h a t  we .wi l l  have l a r g e r  a i r c r a f t  and 
more o p e r a t i o n s  i n  t h e  f u t u r e .  Ttie i n c r e a s e  i n  a i r  c a r r i e r  t r a f f i c  a t  l a r g e  
a i r p o r t s  w i l l  g e n e r a t e  more a i r  c a r r i e r  t r a f f i c  a t  f e e d e r  a i r p o r t s  and more 
t r a f f i c  by s o p h i s t i c a t e d  g e n e r a l  s v i a t i o n  a i r c r a f t  a t  t h e s e  and many g e n e r a l  
a v i a t i o n  a i r p o r t s .  

b. The c o s t s  of n o s t  forms of n o i s 2  n i t i g a t i o n  a r e  r a p i d l y  i n c r e a s i n g .  
These  i n c l u d e  s o u n d p r o o f i n g ,  l a n d  p u r c n s s e s ,  r e l o c a t i o n s ,  l a n d  use  c h a n g e s ,  
by-pass ing  of i n p a c t e d  l a n d ,  and c o n s t r u c t i o n  of a l t e r n a t i v s  a v i a t i o n  
f a c i l i t i e s .  P e o p l e ' s  p e r c e p t i o n s  of what is an  a c c e p t a b l e  l e v e l  of u r b a n  
n o i s e  is becon ing  more c r i t i c a l  w h i l e  t h e i r  o p p o r t u n i t y  t o  v o l n n t a r i l y  move 
away from s u c h  n o i s e  is  becoming n o r e  l i m i t e d .  .411 of t h e s e  a r e  r e s u l t i n g  
i n  s t r o n g  p r e s s u r e s  upon a i r p o r t  o p e r a t o r s  t o  impose o p e r a t i o n a l  
c o n s t r a i n t s ,  c u r f e w s ,  growth  l i m i t a t i o n s ,  and o t h e r  s e v e r e  c o n s t r a i n t s  upon 
t h e i r  a i r p o r t s  as e a s y ,  "one-shot"  s o l u t i o n s  t o  t h e  n o i s e  problen?. 

c .  R e l i e f  of  t h e s e  p r e s s u r e s  on t h e  a i r p o r t  o p e r a t o r s  and t h e  
p r e s e r v a t i o n  of a n a t i o n a l  sys t em of a i r p o r t s  r e q u i r e s  t h a t  a v i a t i o n  become 
a s  c o m p a t i b l e  a s  p o s s i b l e  w i t h  i t s  n e i g h c o r s .  Th i s  r e q u i r e s  t h a t  t h e  
a i r p o r t  o p e r a t o r s  work much more c l o s e l y  w i t h  l o c a l  j u r i s d i c t i o n s  t h a n  has 
been  g e n e r a l l y  f e a s i b l e  i n  t h e  p a s t ,  s i n c e  t hey  c o n t r o l  most  of t h e  v i a b l e  
non a v i a t i o n - c o n s t r a i n i n g  n o i s e  m i t i g a t i o n  measures .  

d .  The P a r t  150 f i r p o r t  Noise  C o n p a t i b i l i t y  P l a n n i n g  Program o f f e r s  an 
i d e a l  v e h i c l e  f o r  n o i s e  p l a n n i n g  and i m p l e m e n t a t i o n  i n  t h i s  con tempora ry  
c o n t e x t .  It i n c l u d e s :  

( 1 )  A b a l a n c e d  a p p r o a c h  p roduc ing  r e a l i s t i c  and p r a c t i c a l  s o l u t i o n s  
f a i r  t o  b o t h  a v i a t i o n  and non a v i a t i o n  i n t e r e s t s .  

( 2 )  P o s i t i v e  FAA t e c h n i c a l  gusdance  ~ h r o u g h  r e g i o n a l  and a i r p o r t s  
d i s t r i c t  o f f i c e s .  

( 3 )  F e d e r a l l y  i d e n t i f i e d  l a n d  u s e s  which a r e  n o r n a . 1 1 ~  c o n p a t i b l e  
w i t h  v a r i o t i s  e x p o s u r e s  of i n d i v i d u a l s  t o  n o i s e .  

( 4 )  Consultations and i n t e r a c t i o n s  between t h e  a i r p o r t  o p e r a t o r ,  
a i r p o r t  u s e r s ,  a i r p o r t  n e i g h b o r s ,  l o c a l  l a n d  use  c o n t r o l  j u r i s d i c t i o n s ,  and 
t h e  FAA d e s i g n e d  t o  ;.:hieve broad-based c o n f i d e n c e  i n  and a c c e p t a n c e  of t h e  
program and t h e  s u p p o r t  e s s e n t i a i  f o r  i t s  i n p l e m e n t a t i o n  o v e r  t h e  l ong  te rm.  

Chap 1 
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(5 )  Recognit ion of f a c t o r s  beyond the  c o n t r o l  of t h e  a i r p o r t  
o p e r a t o r  which s t r o n g l y  i n f l u e n c e  l o c a l  l and  use d e c i s i o n s .  

(6) A v i a b l e  framework f o r  conduct ing e f f i c i e n t  and c o n s t r u c t i v e  
c o m p a t i b i l i t y  programs which ach ieve  l a r g e  b e n e f i t s  i n  n o i s e  reduc t ion  f o r  
t h e  c o s t s  i n  a v i a t i o n .  

( 7 )  Community and a i r p o r t  o p e r a t o r  d e c i s i o n s  t h a t  are made from a 
f u l l y  informed p o s i t i o n  i n  o r d e r  t o  weigh t h e  f u l l  c o s t s  and b e n e f i t s  of t h e  
a l t e r n a t i v e s .  

(8)  Federa l  f i n a n c i a l  a s s i s t a n c e  a v a i l a b l e  t o  t h e  a i r p o r t  o p e r a t o r  
under t h e  A i r p o r t  Improvement Program f o r  n o i s e  c o m p a t i b i l i t y  planning and 
f o r  implementation of t h a t  planning.  

( 9 )  Federa l  f i n a n c i a l  a s s i s t a n c e  a l s o  a v a i l a b l e  t o  u n i t s  of l o c a l  
government i n  t h e  a r e a  surrounding t h e  a i r p o r t  t o  c a r r y  ou t  p r o j e c t s  i n  
accordance wi th  FAA approved n o i s e  c o m p a t i b i l i t y  programs. 

(10) C e r t a i n  s a n c t i o n s  a r e  a v a i l a b l e  under Sec t ion  107 of t h e  ASNA 
Act t o  p r o t e c t  t h e  a i r p o r t  o p e r a t o r  from land  owner no i se  s u i t s .  

e .  No two a i r p o r t  s i t u a t i o n s  a r e  a l i k e ,  and each w i l l  l i k e l y  r e q u i r e  a 
unique combination of m i t i g a t i o n  measures t o  ach ieve  an a c c e p t a b l e  s o l u t i o n .  
A t  a g iven  a i r p o r t ,  a f u l l  range of p o s s i b l e  s o l u t i o n s  i s  explored,  then t h e  
b e s t  composit ion of s o l u t i o n s  i s  chosen and c a r e f u l l y  weighed before  
s e t t l i n g  upon a f i n a l  p lan.  The o b j e c t i v e  being t o  reduce t h e  n o i s e  by t h e  
most e f f i c i e n t  way and then balance t h i s  a g a i n s t  t h e  p o s s i b l e  non-aviation 
s o l u t i o n s .  A balance is  sought between realistic environmental  g o a l s  and 
t h e  c o s t s  t o  t h e  a v i a t i o n  system. When t h e  proposed a v i a t i o n  c o n s t r a i n t s  
a r e  s i g n i f i c a n t ,  then t h e  l o c a l  needs and b e n e f i t s  a r e  weighed and balanced 
a g a i n s t  t h e  needs and concerns  of the  r e s t  of the  na t ion .  

4. FAA INFORMATION SOURCES. Users of t h i s  c i r c u l a r  a r e  s t r o n g l y  encouraged 
t o  c o n t a c t  t h e i r  FAA A i r p o r t s  D i s t r i c t  O f f i c e  o r  t h e  A i r p o r t s  Div i s ion  of 
t h e i r  FAA r e g i o n a l  o f f  i c e  f o r  a d d i t i o n a l  i n £  ormation,  guidance,  and 
c o n s u l t a t i o n  p r i o r  t o  s t a r t i n g  an  A i r p o r t  Noise Exposure Map o r  Ai rpor t  
Noise Compat ib i l i ty  Program. These o f f i c e s  a r e  a l s o  prime sources  f o r  
r e f e r e n c e  m a t e r i a l s ,  such as o t h e r  adv i sory  c i r c u l a r s  and c i t i z e n  
p a r t i c i p a t i o n  manuals. 

5. DEFINITIONS. A l l  t e r n s  used i n  t h i s  c i r c u l a r  which are a l s o  used i n  
P a r t  150 have t h e  same meaning i n  t h i s  c i r c u l a r  as they do i n  t h a t  P a r t .  

a. A-Weighted Sound Level (LA). The A-Weighted Sound Level i s  sound 
p r e s s u r e  l e v e l  which has  been f i l t e r e d  o r  weighted t o  reduce t h e  i n f l u e n c e  
bf t h e  low and high frequency n o i s e  ( f o r m e r l y - d ~ ~ ) .  It was designed t o  
approximate t h e  response of t h e  human e a r  t o  sound. (See paragraph 203) 

b. Average Day-Night Sound Level (Ld,). See Year ly  Day-Night 
Average Sound Level. 
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c. Land Use. The present  o r  planned u t i l i z a t i o n  of a given parce l  of 
land.  Such land uses  a r e  normally i nd i ca t ed  or  de l inea ted  on a land use 
map. Land use maps may i n d i c a t e  usages f o r  any given t i m e  period pas t ,  
p r e sen t ,  o r  f u t u r e ,  and such per iod should always be ind ica ted .  (See 
paragraph 237) 

d. Zoning. An exe rc i s e  of the  po l i ce  powers of the S t a t e ,  a s  delegated 
t o  l o c a l  governments, des igna t ing  the  uses permitted on each parce l  of l and  
wi th in  t he  zoning j u r i s d i c t i o n .  (See paragraph 331) 

e. Standard Land Use Coding Manual (SLUCM). A Standard System f o r  
i d e n t i f y i n g  and coding land use a c t i v i t i e s .  Published j o i n t l y  i n  1965 by 
Urban Renewal Administration, Housing and Home Finance Agency (bo th  now 
P a r t s  of HUD) and the  Bureau of Publ ic  Roads (now the  Federal Highway 
Adminis t ra t ion) .  (See paragraph 237) 

f .  Noise Level Reduction (NLR). The amount of no ise  l e v e l  reduc t ion  
achieved through incorpora t ion  of no i se  a t t enua t ion  (between outdoor and 
indoor l e v e l s )  i n  t he  design and cons t ruc t ion  of a s t ruc tu re .  (See 
paragraph 237) 

g. Noise Exposure Map. A sca led ,  geographic,  dep ic t ion  of an a i r p o r t ,  
i t s  noise  contours ,  and surrounding a r e a  developed i n  accordance wi th  
Sect ion A150.101 of Appendix A of FAR Par t  150, including the  accompanying 
documentation s e t t i n g  f o r t h  the  required desc r ip t i ons  of projected a i r c r a f t  
ope ra t i ons  a t  t h a t  a i r p o r t  during 1985 and i f  submitted a f t e r  1982, during 
t h e  f i f t h  calendar  year beginning a f t e r  submission of the map, together  wi th  
t h e  ways, i f  any those opera t ions  f o r  each of those years  w i l l  a f f e c t  the  
map ( inc luding  noise  contours  and the  f o r e c a s t  land uses).  See FAR Par t  150 
f o r  l e g a l  d e f i n i t i o n .  

h. Noise Contour. A continuous l i n e  on a map of the a i r p o r t  v i c i n i t y  
connecting a l l  po in t s  of the  same noise  exposure l e v e l ;  f o r  the  purposes of 
t h i s  program u s i a l l y  the  Ldn 65, 70, and 75 l e v e l s .  

i. Airport  Noise Compatibi l i ty  Program. That program r e f l e c t e d  i n  
documents (and rev ised  documents) developed i n  accordance with Appendix B of 
P a r t  150, including the  measures proposed or  taken by the  a i r p o r t  opera tor  
t o  reduce e x i s t i n g  noncompatible land uses  and to  prevent the  i n t roduc t ion  
of a d d i t i o n a l  noncompatible land uses wi th in  t he  a rea .  See FAA P a r t  150 f o r  
l e g a l  d e f i n i t i o n .  

j. NEPA. Acronym f o r  the  Nat ional  Environmental Pol icy Act of 1969. 
(See paragraph 26) 

k. Curfew. A r e s t r i c t i o n  placed upon a l l  o r  c e r t a i n  c l a s s e s  of 
a i r c r a f t  by time of day f o r  the  purposes of reducing o r  c o n t r o l l i n g  a i r p o r t  
noise .  (See paragraph 326) 
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1. Easement. The l e g a l  r i g h t  of one pa r ty  t o  use a  port ion of the 
t o t a l  r i g h t s  i n  r e a l  e s t a t e  owned by another  par ty .  This may include t h e  ' 

r i g h t  of passage over,  on, o r  below the property; c e r t a i n  a i r  r i g h t s  above 
the  proper ty ,  including view r i g h t s ;  and the  r i g h t s  t o  any spec i f i ed  form of 
development o r  a c t i v i t y ,  a s  w e l l  a s  any o ther  l e g a l  r i g h t s  i n  the property 
t h a t  may be spec i f i ed  i n  t he  easement document. (See paragraph 332) 

m. Off ice  of Management and Budget Ci rcu la r  No. A-95. A r egu la t i on  
r equ i r ing  coord ina t ion  of Federal and f e d e r a l l y  a s s i s t e d  programs and 
p r o j e c t s  with each o the r  and with S t a t e ,  areawide, and l o c a l  plans and 
programs, u t i l i z i n g  a s e r i e s  of s t a t e  and reg iona l  clearinghouses.  (See 
paragraph 25) 

n. Federal  Aviation Regulation (FAR) Pa r t  36. A r egu la t i on  
e s t a b l i s h i n g  noise  c e r t i f i c a t i o n  s tandards  f o r  a i r c r a f t .  (See paragraph 24) 

o. Aviat ion Noise Abatement Pol icy  (ANAP). Pol icy adopted j o i n t l y  by 
t h e  Secre ta ry  of Transportat ion and the  FAA, on November 18 ,  1976, 
d e l i n e a t i n g  the r e s p o n s i b i l i t i e s  of FAA, a i r  c a r r i e r s ,  a i r p o r t  opera tors ,  
and l o c a l  communities i n  achieving reduc t ions  i n  a i r p o r t  noise.  

p. Airport  Noise Control and Land Use Compatibi l i ty  (ANCLUC) Program. 
A p i l o t  program f o r  a i r p o r t  no ise  compa t ib i l i t y  planning e s t ab l i shed  by the  
ANAP and funded under Sect ion 1 3  of the Airport  and Airway Development Act 
of 1970 a s  amended. It was a vo luntary  planning process i n i t i a t e d  and l e d  
by a i r p o r t  p rop r i e to r s  with Federal funding and technica l  a s s i s t ance .  (See 
paragraph 2 1) 

q.  Yearly Day-Night Average Sound Levels (Ldn) o r  (DNL). The 
24-hour average sound l e v e l ,  i n  dec ibe l s ,  f o r  the  period from midnight t o  
midnight,  obtained a f t e r  the  add i t i on  of t en  dec ibe l s  to  sound l e v e l s  f o r  
t he  per iods  between midnight and 7 a.m. and between 1 0  p.m. and midnight, 
l o c a l  time, a s  averaged over a span of one year. It is  the  FAA standard 
me t r i c  f o r  determining the  cumulative exposure of i nd iv idua l s  t o  noise .  
(See paragraph 221) 

r. Equivalent Sound. Level (Leq). kqi s  the s teady A-weighted 
sound l e v e l  over any spec i f i ed  period (no t  n e c e s s a r i l y  24 hours) t h a t  has  
t h e  same acous t i c  energy a s  the  f l u c t u a t i n g  noise  during t h a t  period (with 
no cons idera t ion  of a  night t ime weighting.) It is a measure of cumulative 
a c o u s t i c a l  energy. Because the time i n t e r v a l  may vary, i t  should always be 
s p e c i f i e d  by a subsc r ip t  (such a s  Leq 8)  f o r  an 8-hr exposure to  
workplace no ise)  o r  be c l e a r l y  understood. 

6.-19. RESERVED. 
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AC 150/5020-1 
8/5/83 

SECTION 2. REUTIONSHIP TO OTHER AIRPORT AND NOISE PLANNING ACTIONS 

20. AIRPORT MASTER PLANS. An Airpor t  Noise Exposure Map o r  an  Airport  
Noise Compatibli ty Program f o r  an a i r p o r t  supplements but does not  rep lace  
t h e  Airport  Master Plan (AMP) developed f o r  t h a t  a i r p o r t .  The AMP may 
provide t he  base d a t a  f o r  t he  no ise  exposure map. However, ope ra t i ona l  da t a  
f o r  use i n  t h e  In t eg ra t ed  Noise Model (INM) (o r  an FAA approved equiva len t )  
and the land use and j u r i s d i c t i o n a l  da t a  fo r  the  map should be c e r t i f i a b l e  
by t h e  a i r p o r t  opera tor  as c u r r e n t  da t a .  S imi la r ly ,  t he  AMP may o f f e r  
i n p u t s  t o  development of the noise  compa t ib i l i t y  program. Again, a l l  of the 
a l t e r n a t i v e s ,  ana lyses ,  consu l t a t i ons ,  and publ ic  involvement required by 
Pa r t  150 f o r  t he  program should be c e r t i f i a b l e  by the a i r p o r t  operator  a s  
up-to-date and based upon c u r r e n t  da t a .  See a l s o ,  Sect ion A150.101(£) of 
Pa r t  150. 

21. AIRPORT NOISE CONTROL AND LAND USE COMPATIBILITY (ANCLUC) PLANNING 
STUDIES. A number of ANCLUC planning s t u d i e s  have been undertaken and/or 
completed. Although t h i s  was an i n t e r im  program, much valuable  no ise  and 
land  use information was produced and much v i a b l e  compa t ib i l i t y  planning 
accomplished. Where these s t u d i e s  m e e t ' t h e  requirements of P a r t  150, o r  an 
FAA approved equiva len t  under Pa r t  150, and a r e  otherwise appropr ia te ,  
a i r p o r t  ope ra to r s  a r e  encouraged t o  incorpora te  t h a t  work i n t o  Noise 
Compatibi l i ty  Programs; s ee  Sect ion A150.101(£) of  P a r t  150. 

22. A I R  INSTALLATION COMPATIBLE USE ZONES. Complimentary to  ANCLUC, the  
U.S. Department of Defense developed t h e  Air I n s t a l l a t i o n  Compatible Use 
Zones (AICUZ) Program f o r  achieving noise l land  use compa t ib i l i t y  a t  m i l i t a r y  
a i r  i n s t a l l a t i o n s .  AICUZ s t u d i e s  have a l s o  been prepared f o r  a number of 
j o i n t  c i v i l - m i l i t a r y  use a i r p o r t s  where there  a r e  a s i g n i f i c a n t  number of 
m i l i t a r y  operat ions.  As i n  the  case of ANCLUCVs, information developed f o r  
an  AICUZ s tudy which i s  app rop r i a t e  and c e r t i f i a b l e  a s  cu r r en t  by the  
a i r p o r t  opera tor  may be used i n  developing an Ai rpor t  Noise Exposure'Map o r  
M r p o r t  Noise Compatibi l i ty  Program. 

23. ENVIRONMENTAL ASSESSMENTS. Environmental Assessments (EA) a r e  prepared 
f o r  many types  of a i r p o r t  development p r o j e c t s  and/or a i r p o r t  ope ra t i ona l  
changes under the requirement .~ of the  Nat ional  Environmental Pol icy  Act 
(NEPA), Regulations of t he  Council on Environmental Qual i ty  (CEQ), 
Department of Transportat ion Order 5610.1C (Procedures f o r  Considering 
Environmental Impacts),  FAA Order 1050.1C ( P o l i c i e s  and Procedures f o r  
Considering Environmental Impacts),  and FAA Order 5050.4 (Ai rpor t  
Environmental Handbook). Many EAls con ta in  ana lyses  of a i r p o r t  no ise ,  
compatible land use,  s o c i a l  impacts,  and induced socioeconomic impacts. An 
Airpor t  Noise Compatibi l i ty  Program may supplement, but is not intended t o  
r ep l ace  an EA i n  meeting requi red  environmental analyses .  S imi la r ly ,  an EA 
may conta in  information t h a t ,  provided i t  i s  c u r r e n t ,  can be va luable  i n p u t s  
t o  developing a i r p o r t  no ise  exposure maps and a i r p o r t  no ise  compa t ib i l i t y  
programs. To the  ex t en t  the information i n  t h e  EA is appropr ia te ,  such use 
of e x i s t i n g  sources i s  encouraged. See a l s o ,  paragraph 26 f o r  a p p l i c a b i l i t y  
of NEPA t o  Pa r t  150. 
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24. FEDERAL AVIATION REGULATIONS, PART 36. Federa l  Aviat ion Regula t ions ,  
P a r t  36 c o n t a i n s  n o i s e  c e r t i f i c a t i o n  s t a n d a r d s  f o r  most a i r p l a n e  types ,  
g e n e r a l l y  r e q u i r i n g  newly designed and manufactured a i r c r a f t  t o  be 
s i g n i f i c a n t l y  q u i e t e r  than o l d e r  a i r c r a f t .  However, as a c e r t i f i c a t i o n  
s t a n d a r d ,  P a r t  36 has  no p r o v i s i o n s  t o  c o n t r o l  e i t h e r  t h e  o p e r a t i o n s  o r  
numbers of o p e r a t i o n s  a t  an  a i r p o r t  i n  o r d e r  t o  s t a b i l i z e  o r  reduce n o i s e  
impacts .  P a r t  150 works a s  a compliment t o  P a r t  36 by i n t e g r a t i n g  t h e  g a i n s  
i n  reduced a i r c r a f t  n o i s e  emiss ions  i n t o  an o v e r a l l  n o i s e  c o m p a t i b i l i t y  
program w i t h  c o n t r o l s  on both  a v i a t i o n  n o i s e  and l and  uses  t o  a s s u r e  f u l l  
implementation and long term p r o t e c t i o n  t o  both  t h e  a i r p o r t  and i t s  
env i rons .  

25. OMB A-95 NOTIFICATION AND REVIEW. O f f i c e  of Management and Budget 
(OMB) C i r c u l a r  No. A-95 e s t a b l i s h e d  a process  whereby s t a t e  and l o c a l  
c l e a r i n g h o u s e s  are n o t i f i e d  of proposed Federa l  Grant-in-Aid p r o j e c t s  and 
o t h e r  a s s i s t a n c e  a c t i o n s .  I n t e r e s t e d  p a r t i e s  a r e  provided t h e  o p p o r t u n i t y  
t o  review and e v a l u a t e  t h e  p roposa l s  i n  advance i n  terms of t h e i r  p o t e n t i a l  
impact on o r  c o n f l i c t  wi th  s t a t e w i d e  o r  areawide comprehensive planning o r  
upon t h e  p l a n s  and programs of l o c a l  governments. The A-95 process  ( o r  i t s  
Federal  o r  state successor )  n u s t  ( o r  should)  be used t o  g i v e  n o t i f i c a t i o n  
and o p p o r t u n i t y  f o r  comment when Federa l  a s s i s t a n c e  i s  involved.  It does 
n o t ,  however, s u b s t i t u t e  f o r  t h e  c o n s u l t a t i v e  p rocess  as requ i red  by t h e  
ASNA Act. Note a l s o  t h a t  A-95 w i l l  be r e v i s e d  o r  rep laced  upon 
implementation of Execut ive  Order 12372. See paragraphs  350-359 f o r  
guidance on Consu l ta t ions .  

26. NATIONAL ENVIRONMENTAL POLICY ACT. FAA compliance wi th  the  NEPA is  
c o n t r o l l e d  by FAA Order 1050.1C, P o l i c i e s  and Procedures f o r  Considering 
Environmental Impacts. The FAA has determined t h a t  approval  o r  d i sapprova l  
of a i r p o r t  n o i s e  c o m p a t i b i l i t y  programs a r e  " c a t e g o r i c a l  exc lus ions"  t o  t h e  
requ i rements  f o r  environmental  assessment under Order 1050.1C.. The ASNA Act 
r e q u i r e s  an  a i r p o r t  n o i s e  c o m p a t i b i l i t y  program t o  be e i t h e r  approved o r  
d isapproved w i t h i n  180 days  of r e c e i p t  o r  i t  w i l l  be a u t o m a t i c a l l y  approved. 
Development of a n o i s e  exposure map o r  n o i s e  c o m p a t i b i l i t y  program does no t  
r e p l a c e  an environmental  assessment but  can be used i n  t h e  p r e p a r a t i o n  of 
such a n  assessment .  Environmental assessment  l e a d i n g  t o  a  f i n d i n g  of no 
s i g n i f i c a n t  impact o r  t o  an environmental  impact s t a tement  must s t i l l  be 
conducted,  where r e q u i r e d  by a p p l i c a b l e  procedures ,  p r i o r  t o  t ak ing  any 
Federa l  implementing a c t i o n  such as g r a n t  approva l s  o r  covered air  t r a f f i c  
a c t i o n s .  Although t h e  180 day t i m e  c o n s t r a i n t  does  n o t  permit  t h e  normal 
f e d e r a l  Environmental Impact Assessment p rocess ,  c o n s i d e r a t i o n  of t h e  
p o t e n t i a l  impacts  remains an  i n t e g r a l  p a r t  of t h e  planning process.  Ai rpor t  
o p e r a t o r s  should f u l l y  cons ider  environmental  as w e l l  a s  n o i s e  and land use 
consequences i n  developing an  a i r p o r t  n o i s e  c o m p a t i b i l i t y  program. 

27 .-29. RESERVED. 
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SECTION 3. OVERVIEW 


30. NOISE - ITS MEASUREMENT AND ASSESSMENT. It is  assumed t h a t  u se r s  of 
t h i s  c i r c u l a r  have a genera l  t e chn ica l  background, but  a r e  not  p r o f i c i e n t  i n  
no i se  measurement, p a r t i c u l a r l y  a v i a t i o n  noise .  Chapter 2 is devoted to  a 
b a s i c  d i scuss ion  of a v i a t i o n  noise  and i t s  measurement and assessment. Care 
has  been taken t o  avoid t echn ica l  language and the  emphasis has been placed 
upon p r a c t i c a l  understanding. This should enable  the t y p i c a l  user  t o  
understand what i s  involved; t o  estimate the  s i z e  of t he  e f f o r t  requi red ;  
how t o  ga ther  da ta  f o r  the  In t eg ra t ed  Noise Model (o r  an FAA approved 
equ iva l en t ) ;  how t o  i n t e r p r e t  t h e  no i se  contours;  how t o  v a l i d a t e  no i se  
contours  using noise  measurements; and how t o  prepare an a i r p o r t  noise  
exposure map. FAA personnel a r e  a v a i l a b l e  t o  a s s i s t  a s  necessary. 

31. SENSITIVITY OF LAND USES TO NOISE. Di f fe ren t  uses of land by people 
e x h i b i t  d i f f e r e n t  s e n s i t i v i t i e s  t o  no ise .  Schools, res idences ,  churches,  
publ ic  hea l th  f a c i l i t i e s ,  and concert  halls o f t e n  appear qu i t e  s e n s i t i v e  t o  
no ise .  By c o n t r a s t ,  f a c t o r i e s ,  warehouses, s to rage  yards,  and open farmland 
a r e  r e l a t i v e l y  i n s e n s i t i v e  t o  noise.  Other uses,  such a s  o f f i c e s ,  shopping 
c e n t e r s ,  r e c r e a t i o n  a r e a s ,  o r  h o t e l s ,  have in te rmedia te  l e v e l s  of no ise  
s e n s i t i v i t y .  I n  order  t o  assist the  u se r s  i n  assess ing  noise  
compatibility/noncompatibility i n  t he  v i c i n i t y  of t h e i r  a i r p o r t s ,  a t a b l e  of 
land uses  and t h e i r  compatibility/noncompatibility with var ious  l e v e l s  of 
no i se  i s  provided i n  Appendix 1. However, the  des igna t ions  i n  t h i s  t a b l e  do 
no t  c o n s t i t u t e  a Federal  determinat ion t h a t  any use of land covered by t h i s  
program i s  acceptab le  o r  unacceptable under Federal ,  s t a t e ,  o r  l o c a l  law. 
The r e s p o n s i b i l i t y  f o r  determining the acceptab le  and permissible  land uses 
remains with t h e  l o c a l  a u t h o r i t i e s .  FllA determinat ions under Par t  150 a r e  
no t  intended t o  s u b s t i t u t e  f e d e r a l l y  determined land uses f o r  those . 

determined t o  be app rop r i a t e  by l o c a l  a u t h o r i t i e s  i n  response t o  l o c a l l y  
determined needs and values  i n  achieving noise  compatible land uses. -

32. NOISE EXPOSUKE MAPS. FAR Pa r t  150, i n  accordance with the  ASNA A c t ,  
provides an oppor tun i ty  f o r  a i r p o r t  p r o p r i e t o r s  t o  submit Noise Exposure 
Maps t o  t h e  FAA. Each such map i s  a scaled geographic dep ic t i on  of an 
a i r p o r t ,  i t s  noise  contours ,  and surrounding a reas .  Spec i f i ca l l y ,  Pa r t  150 
r e q u i r e s  t h a t  each noise  exposure map s h a l l  dep i c t  continuous Ldn 
contours  f o r  l e v e l s  of 65, 70, and 75. Within t he  65 Ldn contour ,  t he  
a i r p o r t  p rop r i e to r  i s  required t o  i d e n t i f y  land uses  and t o  determine land  
use compa t ib i l i t y  i n  accordance with the s tandards and procedures of 
Appendix A of FAR Pa r t  150. Sect ions 150.21 and A150.101 conta in  o t h e r  
s p e c i f i c  requirements on the form and conten ts  of such maps. 
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33. NOISE COMPATIBILITY PROGRAMS. FAR Par t  150 provides f o r  the 
p repa ra t i on  and submission of Noise Compatibi l i ty  Programs i n  add i t i on  t o  
Noise Exposure Maps. The purpose of such a  program is to  seek optimal 
accommodation of both a i r p o r t  opera t ions  and community a c t i v i t i e s  wi th in  
accep tab l e  s a f e t y ,  economic and environmental parameters. That may be 
accomplished by reducing e x i s t i n g  noncompatible land uses i n  the v i c i n i t y  of 
t he  a i r p o r t  and preventing the  i n t roduc t ion  of new noncompatible land uses 
i n  t h e  fu tu re .  To t h a t  end, the  a i r p o r t  p rop r i e to r  and o ther  respons ib le  
o f f i c i a l s  should consider  a wide range of f e a s i b l e  a l t e r n a t i v e s  of noise  
c o n t r o l  a c t i o n s  and land use pa t t e rns .  A c h e c k l i s t  f o r  preparing Noise 
Compatibi l i ty  Programs is contained i n  Appendix 2.  

34. SUBMISSION TO THE FAA. Completed Ai rpor t  Noise Exposure Maps and 
Airpor t  Noise Compatibi l i ty  Programs a r e  submitted by the a i r p o r t  operator  
t o  t h e  app rop r i a t e  FAA Regional Director .  They w i l l  be given Preliminary 
Review f o r  acceptance f o r  eva lua t ion  and then be given a f u l l  evaluat ion.  
D e t a i l s  of t h i s  procedure and of a i r p o r t  opera tor  ob l iga t ions  following any 
change i n  t he  opera t ion  of the a i r p o r t  which might c r e a t e  any s u b s t a n t i a l  
incompatible land uses  a r e  descr ibed i n  Sect ions 150.23 through 150.35 of 
FAR Par t  150. 

35. WITHDRAWAL OR REVISION. A t  any t i m e  before approval o r  disapproval  of 
a  program, i t  may be withdrawn o r  revised.  Such a  terminat ion s tops  the  
180-day approval period. A new eva lua t ion  i s  begun upon r e c e i p t  of a 
rev ised  program and, un less  t he  FAA f i n d s  t h a t  the  r ev i s ions  can be 
i n t e g r a t e d  without exceeding the  o r i g i n a l  approval period, a new 180-day 
approval  per iod is begun. 

36. PERIODIC REVIEW AND UPDATING. Growth and t r a n s i t i o n  i n  urban loca t ions  
c r e a t e  pressures  f o r  changes t o  zoning and o ther  c o n t r o l s  e s t ab l i shed  t o  
achieve and p ro t ec t  compat ib i l i ty .  These s t imu l i  a r e  a l s o  l i k e l y  t o  
genera te  g r e a t e r  a v i a t i o n  a c t i v i t y  and a i r p o r t  requirements with consequent 
changes i n  a i r p o r t  noise  impacts. For these  reasons,  Par t  150 r equ i r e s  the 
i nc lu s ion  of a schedule f o r  per iod ic  review and updating of a i r p o r t  noise  
compa t ib i l i t y  programs. Updating is a l s o  necessary t o  r e f l e c t  increased 
opera t ions  and, with the map, cont inue the  sanc t ions  under Sect ion 107 of 
the  ASNA Act. 

a .  After  t he  plan is  adopted there  is  a need fo r  the  a i r p o r t  operator  
and the  l o c a l  planning agencies  t o  con t inua l ly  eva lua te  i t s  e f f ec t i venes s  
and to  i d e n t i f y  those a spec t s  of the plan which may need improvement. This 
inc ludes  eva lua t ion  t o  determine i f  proposed implementing a c t i o n s  a r e  being 
c a r r i e d  out  a s  scheduled. For ins tance ,  i t  should include review of land 
a c q u i s i t i o n  o r  soundproofing p r o j e c t s  and a s c e r t a i n  whether they a r e  
e f f e c t i v e ,  on schedule,  o r  whether modi f ica t ions  a r e  necessary. Also, 
ope ra t i ona l  procedures adopted a s  p a r t  of t he  no ise  con t ro l  plan must be 
monitored t o  a s su re  t h a t  they a r e  being adhered to.  The respons ib le  
organiza t ion ,  e i t h e r  the  a i r p o r t  opera tor ,  the  l o c a l  planning a u t h o r i t y ,  o r  
bo th ,  should monitor a l l  r eques t s  fo r  changes i n  zoning, va r i ances ,  or 
subd iv i s ion  a c t i o n s  within the  study area.  
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b. Per iod ic  o r  formal reviews, at i n t e r v a l s  of t h r ee  t o  f i v e  years  or 
when the  no ise  exposure map o r  a i r p o r t  master plan is updated, should be 
scheduled and budgeted by the  a i r p o r t  opera tor  a s  an i n t e g r a l  pa r t  of the  
program. Included wi th in  t he  formalized review should be cons idera t ion  of 
those  problems o r  d e f i c i e n c i e s  i d e n t i f i e d  during the  monitoring process and 
most no tab ly  those pe r t a in ing  t o  t he  performance of t he  plan. The review 
w i l l  normally not  be a s  ex tens ive  a s  the  o r i g i n a l  e f f o r t  but should 
e s t a b l i s h  whether t h e  plan remains v i a b l e  o r  what a c t i o n s  a r e  necessary t o  
c o r r e c t  e x i s t i n g  o r  f o r e c a s t  de f i c i enc i e s .  The types of a c t i v i t i e s  included 
i n  t he  review should be: 

(1) A comparison of the  cu r r en t  compa t ib i l i t y  of the  a i r p o r t  and 
i t s  environs t o  t h a t  ou t l i ned  i n  t he  program's goa ls  and ob jec t ives .  

(2 )  Appraisal of t he  r a t e  of growth of both the community and 
a i r p o r t  t o  determine the  cu r r en t  and f u t u r e  adequacy of the  compa t ib i l i t y  
plan. 

(3) Review of the a i r p o r t  noise  exposure map i n  l i g h t  of both 
c u r r e n t  and f o r e c a s t  opera t ions  and the no ise  performance l e v e l s  of 
a i r c r a f t  . 

(4 )  Review of the adequacy of cu r r en t  ope ra t i ona l  c o n t r o l s  i n  
maintaining a i r c r a f t  no ise  wi th in  the  designated noise  impact a reas .  

(5)  Review of the adequacy of the adopted development c o n t r o l s  i n  
p r o t e c t i n g  t h e  designated no i se  impact a r e a s  from encroachment by noise  
s e n s i t i v e  uses.  

( 6 )  Review of the e f f e c t i v e n e s s  of the co r r ec t i ve  a c t i o n s  employed 
i n  reso lv ing  e x i s t i n g  unprotected no ise  s e n s i t i v e  uses wi th in  the noise  
impact a reas .  

c .  Revised Programs. Revised programs should be submitted t o  the 
Regional Di rec tor  i n  the  same manner a s  the  o r i g i n a l  submission. 

37.-199. RESERVED. 
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CHAPTER 2. NOISE MEASUREMENT AND ASSESSMENT 

SECTION 1. NOISE FUNDAMENTALS 

200. SOUND. This  s e c t i o n  p rov ides  a conceptual  d e s c r i p t i o n  of t h e  
a c o u s t i c a l  m e t r i c s  which comprise t h e  FAA approved "system" f o r  a i r c r a f t  
n o i s e  measurement. The sound exper ienced i n  our everyday l i v e s  is t h e  
r e s u l t  of o b j e c t s  o r  bodies  being s e t  i n t o  v i b r a t i o n .  This v i b r a t i o n  causes  
a motion i n  t h e  surrounding a i r  r e s u l t i n g  i n  a minute v a r i a t i o n  i n  
a tmospher ic  p r e s s u r e  c a l l e d  "sound pressure." This sound p r e s s u r e  forms t h e  
b a s i s  t o  measure sound and is u s u a l l y  expressed a s  a sound p r e s s u r e  l e v e l  i n  
d e c i b e l s  which a r e  d imens ion less  u n i t s  express ing  l o g a r i t h m i c a l l y  t h e  r a t i o  
of two v a l u e s  ( i . e . ,  a  measured q u a n t i t y  and a re fe renced  value) .  Another 
important  c h a r a c t e r i s t i c  of sound is i ts  "frequency." The human e a r  is  
s e n s i t i v e  t o  f r e q u e n c i e s  ranging from 20 t o  20,000 h e r t z  ( c y c l e s  per  
second).  The s i m p l e s t  of a l l  sounds a r e  those  composed of a s i n g l e  
frequency. These sounds are c a l l e d  pure tones .  However, the  sounds t o  
which people  a r e  u s u a l l y  exposed a r e  much more complex, s i n c e  they a r e  
composed of many f r e q u e n c i e s ,  each occur r ing  s imul taneous ly  at  i t s  own sound 
p r e s s u r e  l e v e l .  

201. DECIBELS. Sound p r e s s u r e  l e v e l  i s  a measure of the  ampl i tude of t h e  
sound, whi le  f requency r e l a t e s  t o  t h e  sound's p i t c h .  The range of sound 
p r e s s u r e s  of i n t e r e s t  is r e p r e s e n t e d  on t h e  low end by the  t h r e s h o l d  of 
hear ing  of normal young people  and on t h e  upper end by t h e  no i se  of g u n f i r e  
a t  c l o s e  range. S t a t e d  i n  p h y s i c a l  terms, t h i s  sound p r e s s u r e  range is  
approximately  from 0.00002 t o  2,000 p a s c a l s .  It is c l e a r  t h a t  t h i s  is a 
tremendous range of sound p r e s s u r e s .  An analogous problem would be t h a t  of 
measuring l e n g t h s  ranging from one i n c h  t o  1575 m i l e s .  Because a c o u s t i c s  
d e a l s  wi th  t h e  e f f e c t s  of smal l  changes near t h e  th resho ld  of hear ing  a s  
w e l l  as t h e  e f f e c t s  of smal l  changes near  t h e  upper end of t h e  s c a l e ,  a 
p r o p o r t i o n a l  s c a l e  is more a p p r o p r i a t e  than a l i n e a r  s c a l e  t o  handle t h i s  
wide v a r i a t i o n  i n  sound p r e s s u r e .  The s i m p l e s t  mathemat ical  s c a l e  a v a i l a b l e  
f o r  t h i s  purpose is  t h e  l o g a r i t h m i c  o r  d e c i b e l  s c a l e .  A d e c i b e l  (dB) i s  
d e f i n e d  a s  t e n  t imes  t h e  logar i thm ( t o  t h e  base  10) of a power o r  i n t e n s i t y  
r a t i o .  

202. SOUND PRESSURE LEVELS. Sound p r e s s u r e  l e v e l  i s  expressed a s  10 l o g  
( p 2 / p o ~ ) ,  where Po i s  t h e  r e f e r e n c e  p r e s s u r e  and P i s  t h e  
d i f f e r e n t i a l  p r e s s u r e  of a sound over  t h a t  of ambient p ressure .  This i s  
e q u i v a l e n t  t o  twenty t i n e s  t h e  logar i thm of t h e  r a t i o  of t h e  p ressures .  It 
i s  a l s o  important  t o  no te  t h a t  t h e  r e f e r e n c e  p r e s s u r e  has been 
i n t e r n a t i o n a l l y  s t a n d a r d i z e d  a s  0.00002 p a s c a l s ,  which is  approximately  the  
t h r e s h o l d  of human hear ing.  Because of t h e  l o g a r i t h m i c  n a t u r e  of t h e  
d e c i b e l  s c a l e ,  a sound p r e s s u r e  l e v e l  of 60 dB corresponds t o  a p r e s s u r e ,  
n o t  60 t imes  t h e  r e f e r e n c e  p r e s s u r e ,  but 1000 t imes t h e  r e f e r e n c e  p r e s s u r e .  
Thus, 20 l o g  (1000) = 20(3) = 60. 
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203. A-WEIGHTED SOUND PRESSURE LEVELS (LA). Sound is a  physical  

phenomenon t h a t  a f f e c t s  many th ings  bes ides  people. '  However, when sound i s  


- ~ 

measured i n  order  t o  relate^ to  the r e a c t i o n s  of people, it is necessary t o  
use a  measure which r e l a t e s  t o  t he  way human beings hear sound. It has been 

found t h a t  people a r e  more s e n s i t i v e  t o  higher  f requenc ies  ( t r e b l e )  than  

lower f requenc ies  (bass) .  That is ,  the  human ear d i sc r imina t e s  a g a i n s t  
lower f requencies .  Natural ly  i f  w e  want t o  measure sound i n  a wa; which 
corresponds t o  the way people hear  sound we want t o  dup l i ca t e  the  e a r ' s  
d i sc r imina t ion .  This is accomplished e l e c t r i c a l l y  using a device c a l l e d  a 

"weighting network." Because unweighted sound p re s su re - l eve l  d id  not 

c o r r e l a t e  w e l l  with human assessment of the loudness of sounds, weighting 
networks were added t o  sound l e v e l  meters t o  a t t e n u a t e  low and high 

frequency noise  t o  approximate the  response of the human e a r  t o  sound. One 

of these  weighting networks was designated "A" and was o r i g i n a l l y  employed 

fo r  sounds less than 55 dB i n  l eve l .  Now it is used f o r  a l l  l eve l s .  It i s  

measured i n  d e c i b e l s  which a r e  u sua l ly  designated LA (formerly dBA). 
A-Weighted Sound Level has  been found t o  c o r r e l a t e  w e l l  with people 's  

sub j ec t ive  judgment. Its s i m p l i c i t y  and s u p e r i o r i t y  over unwcighted sound 

p ressure  l e v e l  i n  p red i c t i ng  people 's  response t o  no ise  have made i t  the 

most widely used n e t r i c  f o r  a s se s s ing  the  impact of a i r c r a f t  noise  and f o r  
comparing t h a t  no i se  with o the r  community no ise  sources.  

204. MEASUREMENT SYSTEM RESPONSE TIME. While the  A-weighted sound l e v e l  

(LA) i s  the  bas i c  u n i t  f o r  most Federal ,  S t a t e ,  and l o c a l  no ise  s tandards ,  

v a r i a t i o n s  do e x i s t  i n  i ts method of measurement. Sound l e v e l  meters  and 

o the r  no ise  measuring systems a r e  capable of opera t ing  i n  s e v e r a l  

c h a r a c t e r i s t i c  modes, such a s  "slow," " f a s t , "  "impulse," and "peak." 


. 	Basica l ly ,  t he se  modes d i f f e r  i n  the way i n  which the  output va lue  
( i nd i ca t ed  sound l e v e l  reading)  fol lows rapid changes i n  the input  sound 
l e v e l .  The higher  speed responses a r e  o f t en  u se fu l  i n  a r c h i t e c t u r a l ,  
i n d u s t r i a l  and research  acous t i c s .  However, f o r  most community and 
t r a n s p o r t a t i o n  noise  sources  the  "slow" response is  prefer red  since. 
experience has shown t h a t  i t  provides the  most repea tab le  da t a .  Thus, i n  
response t o  the  ASNA Act requirements,  the  FAA uses a family of r e l a t e d  
no i se  u n i t s  based on the  slow response, A-weighted sound l e v e l  (LAS). 
FAR Pa r t  150 incorporated by r e f e r ence  I n t e r n a t i o n a l  E l ec t ro t echn ica l  
Commission Publ ica t ion  No. 179, e n t i t l e d  "Precis ion Sound Level Meters," 
da ted  1973. This document s p e c i f i e s  t echn ica l  s tandards  f o r  both the  system 
response and the  A-weighting network. 

205.-219. RESERVED. 

SECTION 2. NOISE MEASUREMENTS 

220. MEASURING SINGLE AIRCRAFT EVENTS. Par t  150 s p e c i f i e s  use of the  slow 

response A-weighted sound l e v e l  LA^ i n  dec ibe l s  f o r  measuring s i n g l e  

events .  Measurements of a i r c r a f t  no i se  made i n  t h i s  u n i t  can be d i r e c t l y  

r e l a t e d  t o  sound l e v e l s  of sur face  t r a n s p o r t a t i o n  noise  sources  s ince  

s tandards  f o r  the  measurement of no i se  from these  o the r  sources  a l s o  use 


LAs. Many communities throughout the  U.S. have l o c a l  no ise  ordinances 

which use t h i s  un i t .  LAS i s  a l s o  the n e t r i c  used i n  FAA Advisory 

Ci rcu la r  36-3B, Estimated Airplane Noise Levels i n  A-Weighted Decibels.  

Host U.S. and fore ign  a i r p o r t s  with no ise  monitoring systems provide LA^ 

information.  There is  a l s o  a  s i n g l e  event  i n t e g r a t e d  A-weighted sound 


Chap 2 
Page 1 2  Par  203 



l e v e l  ( L m )  which is d i f f e r e n t  from t h e  maximum A-weighted sound l e v e l  
(LAS) d e s c r i b e d  i n  paragraphs  204 and 220. LAE (sometimes a l s o  
known a s  t h e  Sound Exposure Level)  is t h e  l e v e l  of an  e q u i v a l e n t  one-second 
d u r a t i o n  r e f e r e n c e  s i g n a l .  This m e t r i c  q u a n t i f i e s  t h e  e f f e c t  of both  
d u r a t i o n  and magnitude f o r  a s i n g l e  even t  measured above a s p e c i f i e d  
t h r e s h o l d .  The L m  i s  sometimes b e s t  understood as t h e  dose of n o i s e  
a s s o c i a t e d  w i t h  a s i n g l e  even t .  A survey program a t  an  a i r p o r t  which 
p rov ides  average LAE d a t a  f o r  s p e c i f i c  a i r c r a f t  type c a t e g o r i e s  can be 
used t o  compute Ldn v a l u e s ,  one method of v a l i d a t i n g  computer generated 
n o i s e  contours .  

221. AIRPORT CUMULATIVE NOISE EXPOSURES. While people c e r t a i n l y  respond t o  
t h e  n o i s e  of s i n g l e  e v e n t s  ( p a r t i c u l a r l y  t o  the  l o u d e s t  s i n g l e  even t  i n  a 
s e r i e s ) ,  t h e  long-range e f f e c t s  of prolonged exposure t o  n o i s e  appear  t o  
b e s t  c o r r e l a t e  w i t h  cumulat ive  m e t r i c s .  Such a u n i t  p rov ides  a s i n g l e  
number which is e q u i v a l e n t  t o  t h e  t o t a l  n o i s e  exposure over a s p e c i f i e d  time 
per iod .  Thus, cumulat ive  n o i s e  u n i t s  a r e  based on both  t i m e  and l e v e l .  
day-night average sound l e v e l  ( L ~ , )  s p e c i f i e d  as the  no i se  m e t r i c  f o r  
cumulat ive  exposure  under P a r t  150 is such a u n i t .  S p e c i f i c a l l y ,  t h e  
Ldn i s  t h e  y e a r l y  average of t h e  A-weighted sound l e v e l  i n t e g r a t e d  over 
a 24-hour pe r iod .  It a l s o  i n c o r p o r a t e s  a 1 0  dB s t e p  f u n c t i o n  weight ing 
a i r c r a f t  even t s  between 10:OO p.m. and 7:00 a.n. t o  account f o r  t h e  
i n c r e a s e d  annoyance t o  n o i s e  d u r i n g  t h e  n i g h t  hours.  

The 

t o  

222. BASIC RECOMMENDED NOISE MEASUREMENT SYSTEM. A recommended b a s i c  
n o i s e  measurement system and s u g g e s t i o n s  regard ing  i t s  use and maintenance 
i s  inc luded  i n  Appendix 3.  

223. VALIDATION OF NOISE CONTOURS. One of t h e  primary o b j e c t i v e s  of many 
n o i s e  measurement programs is t o  v a l i d a t e  computer genera ted  n o i s e  con tours .  
The unders tanding of a few important  concepts  ( l i s t e d  below) p rov ides  the  
b a s i s  f o r  cumulat ive  n o i s e  exposure e s t i m a t i o n  techniques .  

a.  . Y e a r l y  average  a i r p o r t  no i se  exposure con tours  a r e  e s t i m a t e s  of 
a c t u a l  average a i r p o r t  n o i s e  exposure.  

b. Actual  a i r p o r t  n o i s e  exposure a t  any po in t  on t h e  ground may be 
approximated by t h e  energy average (over  a year ' s  time) of t h e  d a i l y  Ldn 
v a l u e s  f o r  t h a t  p o i n t .  

c. The a c t u a l  d a i l y  Ldn v a l u e  f o r  any given l o c a t i o n  w i l l  va ry  
from day t o  day. A l a r g e  set of d a t a  acqu i red  a t  Washington Nat iona l  
A i r p o r t  and Dul les  I n t e r n a t i o n a l  A i r p o r t  (24 l o c a t i o n s  over  500 days )  
i n d i c a t e s  t h a t  s t a n d a r d  d e v i a t i o n s  i n  Ldn are g e n e r a l l y  2 dB o r  l e s s .  
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d. For d a i l y  Ldn s tandard  dev ia t i ons  of 2  dB, it can be shown 
from simple s t a t i s t i c a l  theory t h a t  a sample of 10 days (Ldn) w i l l  

provide an e s t ima te  of the a c t u a l  yea r ly  Ldn accu ra t e  wi th in  1 dB with 
90 percent  confidence. his "sample of 10"requirement involves  the 
assumption t h a t  measurements a r e  conducted on days when no b ias  e x i s t s  i n  
t he  a i r p o r t  operat ion.  In order  t o  a s su re  "average" condi t ions  over the 10 
days,  it is recommended t h a t  d a t a  be acquired fo r  each d i r e c t i o n  of a i r p o r t  
ope ra t i on  i n  proport ion t o  the  proper (annual)  percent.  

e. Thus one way t o  es t imate  the yea r ly  Ldn va lue  is  to  conduct 10 
random ( r e p r e s e n t a t i v e )  24 hour measurement surveys.  Measurement equipment 
i s  a v a i l a b l e  which, l e f t  unattended, can measure t h r ee  consecut ive d a i l y  
Ldn values .  

f .  I n  l i e u  of conducting 24 hour continuous measurements i n  order  t o  
acqu i r e  a days Ldn d a t a ,  it is poss ib le  t o  conduct a sho r t e r  sample and 
then  es t imate  the  Ldn. The method of ex t r apo la t i on  must be c a r e f u l l y  
documented and must demonstrate t h a t  the sho r t  sample is  " represen ta t ive"  of 
t he  average opera t ion  during the  day. The requirement of 10 r e p r e s e n t a t i v e  
days remains a requirement f o r  es t imat ing  the  y e a r l y  average Ldn. Two 
"shor te r  than 24 hour" sampling techniques a r e  ava i l ab l e .  One involves  
measuring the  no ise  during a period i n  which the mix of a i r c r a f t  and the  
n u ~ b e r  of a i r c r a f t  a r e  r ep re sen t a t i ve  of d a i l y  average values .  Ca lcu la t ions  
a r e  then needed f o r  the  night t ime weighting and to  account f o r  the present  
n igh t t ime opera t ions  and curfew r e s t r i c t i o n s  ( i f  app l i cab l e )  t o  a r r i v e  a t  an  
e s t ima te  of Edn f o r  the  day. The second technique involves  quant i fy ing  
average s i n g l e  event LAE values  by a i r c r a f t  type. The average LAE 
d a t a  must r e f l e c t  yea r ly  average v a r i a b i l i t y  f o r  the p a r t i c u l a r  a i r c r a f t  
type. The year ly  average Ldn i s  then computed from the mean LAE 
d a t a  along with a knowledge of the  a i r p o r t  mix and the d a i l y  ope ra t i ons  
schedule.  This technique however, involves  c e r t a i n  d i f f i c u l t  t o  answer 
ques t ions :  

(1)  How many measurements a r e  needed f o r  each a i r c r a f t  type? 

(2)  How many measurements on any one day? 

(3 )  How many t o t a l  days of sampling? 

Because of d i f f i c u l t y  i n  i d e n t i f y i n g  a statist ical  r a t i o n a l e ,  one nay choose 
t o  use the  f i r s t  technique descr ibed i n  t h i s  subparagraph. 

224. VALIDATION NOISE MEASUREMENTS VERSUS MICRO-SAMPLE SURVEY PIEASUREMENTS. 
I n  any measurement program the re  is the t radeof f  t o  be considered between 
t h e  s i a t i s t i c a l  confidence i n t e r v a l  f o r  t he  meaasured da t a  and the  a v a i l a b l e  
manpower and time. In  survey work, the usual  ob j ec t i ve  is to  achieve a 
p r a c t i c a l  1 e v e l . o f  accuracy a t  many l o c a t i o n s  r a t h e r  than highly accu ra t e  
d a t a  a t  a few. When conducting a s h o r t  survey which includes numerous 
measurenent l o c a t i o n s  and a s i n g l e  measurement system, one i m p l i c i t l y  
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a c c e p t s  t h e  medium accuracy  conf idence l e v e l  a s s o c i a t e d  wi th  t h e  survey. 
These survey-measured l e v e l s  a c c u r a t e l y  r e p r e s e n t  t h e  a c o u s t i c a l  environment 
a t  t h e  t i m e  of t h e  measurement. Shor t  samples o r  surveys  remain t h e  most 
e f f e c t i v e  means (g iven  l i m i t e d  t i m e  o r  r e s o u r c e s )  f o r  q u a n t i f y i n g  t h e  
magnitude o r  environmental  n o i s e  problems which a f f e c t  l a r g e  a r e a s  of a 
m e t r o p o l i s .  I f  survey type measurements a r e  u t i l i z e d ,  it is  important  t o  
i d e n t i f y  them a s  such. I n  p r e s e n t i n g  s i n g l e  event  survey d a t a  one should 
i n d i c a t e  means, s t a n d a r d  d e v i a t i o n s ,  and sample s i z e s .  Care should be taken 
t o  avoid  a s s i g n i n g  s t a t i s t i c a l  conf idence l i m i t s  t o  es t imated  d a i l y  Ldn 
v a l u e s  based on survey d a t a  u n l e s s  t h e  a n a l y t i c a l  and computat ional  p rocess  
i s  c l e a r l y  s e t  f o r t h .  This  p r e s e n t a t i o n  is even more important  when 
e s t a b l i s h i n g  an e s t i m a t e  of y e a r l y  average Ldn based on survey d a t a  
a l o n e .  

225. AIRCRAFT NOISE EXPOSURE PREDICTION REFINEMENT PROCEDURE. The flow 
diagram shown i n  F igure  1 s e t s  o u t  t h e  p rocess  by which FAA approved n o i s e  
c o n t o u r s  can be r e f i n e d .  D e t a i l e d  modeling requirements  a r e  provided i n  
S e c t i o n  3 a long  w i t h  FAA approved procedures  and s tandards .  The key f e a t u r e  
of t h i s  process  is t h e  "feedback loop" provided by Ldn d a t a  acqu i red  
e i t h e r  from cont inuous  a i r p o r t  n o i s e  moni tor ing systems o r  from l i m i t e d  
f i e l d  measurement programs. This p r e d i c t i o n  ref inement  p rocess  ( F i g u r e  1 )  
a l l o w s  t h e  contour  a n a l y s t  a chance t o  r e e v a l u a t e  t h e  inpu t  assumptions and 
seek  a reasonab le  exp lana t ion  f o r  d i f f e r e n c e s  ( i f  any) between measured and 
p r e d i c t e d  va lues .  I f  s u i t a b l e  j u s t i f i c a t i o n s  can be provided,  the  a n a l y s t  
r e r u n s  t h e  n o i s e  p r e d i c t i o n  nodel  wi th  new o r  modified i n p u t s .  
heo ore tic all^, s e v e r a l  i t e r a t i o n s  could be run i f  j u s t i f i e d  on t h e  b a s i s  of 

b e t t e r  i n p u t  assumptions.  

226. CONTINUOUS AIRPORT NOISE MONITORING SYSTEMS. There a r e  s e v e r a l  
o p t i o n a l  measures which may be under taken a s  p a r t  of an a i r p o r t  n o i s e  
c o m p a t i b i l i t y  program and which can enhance i ts  e f f e c t i v e n e s s .  Continuous 
a i r p o r t  n o i s e  moni tor ing systems f a l l  i n t o  t h i s  ca tegory .  Such systems can 
provide important  i n p u t  t o  t h e  p rocess  of r e f i n i n g  a i r p o r t  no i se  contours .  
(Contact  ME-120 f o r  s p e c i f i c  d e t a i l s ) .  I n  b r i e f ,  any FAA approved n o i s e  
moni to r ing  system would have t h e  fo l lowing  minimum c a p a b i l i t i e s :  

a .  Provides  cont inuous  measurement of dBA a t  each s i t e .  

b: Provides  hour ly  Leq d a t a .  

c .  Provides  d a i l y  Ldn d a t a .  

d. Provides  s i n g l e  event  maximum A-weighted sound l e v e l  da ta .  
D e s i r a b l e  bu t  n o n e s s e n t i a l  c a p a b i l i t i e s  inc lude :  
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( 1 )  Arrcraft  event drscrrmrnat ron crbrlrty. 

( 2 )  Srngle  event LA^ data  for each arrcraf t  event .  

( 3 )  D r f  Ferent rar ron between ambrent and a r r c r a f t  c o n t r l b u t ~ o n s  ta 
hourly  Leq and Ldn. 

(4) Honltorrng data  can be used t o  develop a s t a t r s t r c a l  data 
base o f  nouse l e v e l s  for each a i r c r a f t  type category.  

227 .-229. RESERVED. 
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SECTION 3. NOISE EXPOSURE .PREDICTION, .. 


230. PREDICTION ANALYSIS TOOL. Only a computer-based mathemat ical  model is  
c a p a b l e  of p r e d i c t i n g  t h e  n o i s e  impacb a s s o c i a t e d  wi th  t h e  o p e r a t i o n  of a 
complex a i r p o r t  and p r o j e c t i n g  t h a t  impact t i  some f u t u r e  pe;iod., FAA 
approva l  of a model is c o n d i t i o n a l  on t h e  c a p a b i l i t y  of t h a t  model t o  
produce t h e  r e q u i r e d  pu tpu t  and t h e  p u b l i c  a v a i l a b i l i t y  of t h e  model t o  
provide i n t e r e s t e d  p a r t i e s  ,the o p p o r t u n i t y  t o  s u b s t a n t i a t e  t h e  resu1,ts .  
Accuracy of a n o i s e  p r e d i c t i o n  model 1s measured by t h e  s t a t i s t i c a l  
comparison of t h e  n o i s e  exposure c a l c u l a t i o n s  de r ived  from t h e  d a t a  base and 
o b s e r v a t i o n s  of t h e  n o i s e  e m i t t e d  dur ing  o p e r a t i o n s  of similar a i r c r a f t  
types .  S t a t i s t i c a l l y  adequate  samples of o b s e r v a t i o n s  a r e  ob ta ined  over  
p e r i o d s  of a  year  o r  more. 

231. INTEGRATED NOISE MODEL (INM). The FAA's I n t e g r a t e d  Noise Model is the  
s t a n d a r d  p r e d i c t i o n  a n a l y s i s  t o o l  t o  which a l l  computer-based a i r p o r t  n o i s e  
exposure models a r e  compared. The I N M  c a l c u l a t e s  t h e  t o t a l  impac; of 
a i r c r a f t  n o i s e  at  o r  around a i r p o r t s .  Although t h i s  n o i s e  exposure l e v e l  
can be p resen ted  i n  con tours  of equa l  n o i s e  exposure f o r  any one of the  
fo l lowing  n o i s e  measures;  Noise Exposure Forecas t  (NEF), Equivalent  Sound 
Level (Leq) ,  Day-Night and Community Noise Average Sound Level ( L ~ ~ ) ,  
Equiva len t  Level  (CISEL); o n l y  t h e  Ldn i s  approved f o r  use wi th  P a r t  150. 
I n  January 1978, the  FAA r e l e a s e d  Vers ion 1 of INM t o  provide an a n a l y t i c a l  
t o o l  f o r  t h e  p r e p a r a t i o n  of environmental  impact s t u d i e s .  I n  September 
1979, t h e  FAA r e l e a s e d  Vers ion 2, an improvement t o  t h e  f i r s t  v e r s i o n ,  wi th  
an  expanded d a t a  base and a d d i t i o n a l  inpu t  op t ions .  Vers ion 3  r e f l e c t s  
f u r t h e r  enhancements i n  t h e  method of determining n o i s e  impacts and i n  t h e  
d a t a  base  of i n d i v i d u a l  a i r c r a f t  n o i s e  and performance. FAA has shipped 
magnetic t a p e s  of t h e  INM t o  government o f f i c e s ,  c o n s u l t a n t s  and v a r i o u s  
f o r e i g n  c o u n t r i e s .  Tapes a r e  a l s o  a l r e a d y  i n  t h e  possess ion  of 
s e v e r a l  commercial computer time-share vendors ,  thus  o f f e r i n g  broad 
a c c e s s i b i l i t y  on n a t i o n a l  and even i n t e r n a t i o n a l  l e v e l s .  Wider d i s t r i b u t i o n  
i s  env is ioned  f o r  l a t e r  v e r s i o n s  which w i l l  be more r e a d i l y  a d a p t a b l e  t o  a 
v a r i e t y  of l a r g e  computers. I n  a d d i t i o n ,  t h e  FAA has  conducted a n  INM 
v a l i d a t i o n  p r o j e c t  t o  determine t h e  accuracy of both  the computat ional  
methods and d a t a  base  of t h e  model by comparing t h e  model's n o i s e  exposure  
c a l c u l a t i o n s  wi th  measured l e v e l s .  The f i r s t  phase of v a l i d a t i o n  was an 
a n a l y s i s  of a i r  c a r r i e r  f l i g h t s  over  t h e  moni tor ing system a t  Washington 
Nat iona l  and Dul les  I n t e r n a t i o n a l  A i r p o r t .  Informat ion on t h e  con t inu ing  
v a l i d a t i o n  p r o j e c t ,  a v a i l a b i l i t y  of I N M  documents and t a p e s  can be o b t a i n e d  
through t h e  O f f i c e  of Environment and Energy (AEE-120). 

232. INPUT REQUIREMENTS. The f i r s t  s t e p  i n  running an a i r p o r t  case  s t u d y  
i s  t o  g a t h e r  t h e  necessa ry  d a t a  and o rgan ize  it i n  t h e  way which is 
recognized by t h e  computer program. While t h e  INM and similar models a r e  
accompanied wi th  s e t s  of a i r c r a f t  n o i s e  and performance in format ion ,  
i n f o r m a t i o n  on ' a i r p o r t  geometry and a i r c r a f t  movements is a l s o  necessary .  
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The ga ther ing  of information is a t i m e  consuming process. Care must be 
taken i n  de f in ing  program inpu t ,  e s p e c i a l l y  i n  those s i t u a t i o n s  i n  which a 
c l e a r c u t  choice does not  e x i s t  among s i m i l a r  items. There is a l s o  the 
problem of c o n f l i c t i n g  es t imates  of the a i r p o r t  opera t ions  from the a i r p o r t  
manager, tower c h i e f ,  a i r l i n e  opera tors  and o thers .  The following 
information needs t o  be obtained f o r  input  t o  INM computer program: 

a .  A nap of the a i r p o r t  and i ts environs a t  an adequately d e t a i l e d  
s c a l e  not  l e s s  than 1 inch t o  8,000 f e e t .  It should i n d i c a t e  runway length ,  
a l ignments ,  landing thresholds ,  takeoff  s t a r t -o f - ro l l  po in t s ,  and f l i g h t  
t r a c k s  ou t  t o  a t  l e a s t  30,000 f e e t  from the  end of each runway. The 
l o c a t i o n s  of the nominal f l i g h t  t racks  a r e  important. Exposure t o  a i r c r a f t  
no ise  is  h ighes t  d i r e c t l y  underneath the  f l i g h t  p r o f i l e .  

b. Airport  a c t i v i t y  l e v e l s  and ope ra t i ona l  da t a  which w i l l  i nd i ca t e ,  
on an annual average-daily-basis,  the number of a i r c r a f t ,  by type,  which 
u t i l i z e  each f l i g h t  t rack ,  i n  both the day t i m e  (7:OO a.m. t o  10:OO p.m.) 
and night t ime (10 p.m. t o  7 a.m.) per iods f o r  both landings and takeof fs .  
The I N M  o f f e r s  a wide s e l e c t i o n  of a i r c r a f t  types from which to  choose. 
However, the  model does not con ta in  every conbinat ion of a i r c r a f t  and engine 
types.  Decisions on equiva len t  types must be c a r e f u l l y  thought out with 
r e spec t  t o  poss ib le  ramif ica t ions  t o  the c a l c u l a t i o n  of exposure. 

c. Landing g l i d e  s lopes ,  g l i d e  s lope  i n t e r c e p t  a l t i t u d e s ,  and other  
p e r t i n e n t  information needed t o  e s t a b l i s h  approach p r o f i l e s ,  a long with the 

. engine power s e t t i n g  f o r  each a i r c r a f t  type t o  f l y  t h a t  approach p r o f i l e .  

d. Takeoff f l i g h t  p r o f i l e s  ( t h e  r e l a t i o n s h i p  of a l t i t u d e  to  d i s tance  
from s t a r t -o f - ro l l  and assoc ia ted  engine power s e t t i n g s  f o r  each a i r c r a f t  
type t o  f l y  t h a t  takeoff p r o f i l e ) ;  t he se  da ta  must r e f l e c t  the use of noise 
abatement depar ture  procedures and, i f  app l i cab l e ,  the takeoff 'weight of the 
a i r c r a f t  o r  some proxy f o r  weight such a s  s t age  length.  The I N M  da t a  base 
conta ins  a s e t  of r ep re sen t a t i ve  p r o f i l e s  f o r  each a i r c r a f t  type. The INM 
p r o f i l e s  conform t o  a widely used procedure. However, l o c a l  condi t ions  may 
preclude the  use of these p r o f i l e s  i n  favor  of a l o c a l  s tandard procedure. 

e. Any topographical  o r  a i r space  r e s t r i c t i o n s  which preclude the use 
of a l t e r n a t i v e  f l i g h t  t racks.  

f .  Government furn ished  da t a  depic t ing  a i r c r a f t  noise  
c h a r a c t e r i s t i c s .  The s tandard d a t a  can be r e f ined  with on-site measurements 
by the  procedure descr ibed i n  Sec t ion  2 3 4 .  

g. Airport  e l eva t ion ,  wind condi t ions  and average temperature.  

233. ACCURACY. As is the  case with any computer program or  with any 
p red i c t i on  method, the  accuracy of the output  of t he  In t eg ra t ed  Noise Model-
is  d i r e c t l y  dependent upon the- a p p r o p r i a t e ~ e s s ,  completeness, and accuracy 
of t h e  input  data .  Use a s  input  of average f l i g h t  t r acks ,  f l i g h t  
procedures,  a i r c r a f t  types and mix, and the  schedule of opera t ions  can 
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degrade the  accuracy of the pred ic ted  contours.  Fur ther ,  the  e f f e c t s  of 
l o c a l  topography, weather,  bu i ld ings ,  e t c . ,  cause v a r i a t i o n s  from point  t o  
po in t  along a  contour. Accordingly, the  accuracy of the INM computer noise  
p red i c t i on  model i n  es t imat ing  the yea r ly  average Ld, va lue  a t  any 
s p e c i f i c  geographical  point  has been est imated to  be Ldn 75 contours  + 3-
dB and Ldn 65 contours  + 5 dB with the  average e r r o r  over a l l  po in ts  
a long the  contour tend& towards zero. 

234.  USE OF EEASUREMENTS INREFINING/vALIDATING PREDICTIONS. On completion 
of a no ise  exposure map, one may f ind  t h a t  the  no ise  contours  vary somewhat 
from measured condi t ions  due t o  e x t e r n a l  in f luences  t h a t  a r e  not &=counted 
f o r  i n  t h e  INM. This problem i s  not  unexpected f o r  a  soph i s t i ca t ed  model 
such as  I N M ,  s i nce  i t  is very d i f f i c u l t  t o  compensate and model fo r  a l l  the 
v a r i a b l e s  t h a t  in f luence  the  no ise  environment. I f  a permanent and 
continuous no ise  monitoring system is i n  p lace ,  the a i r p o r t  operator  may be 
a b l e  t o  c a l i b r a t e  the  model s p e c i f i c a l l y  f o r  t h a t  a i r p o r t .  The da t a  . 
a c q u i s i t i o n  w i l l  a s s i s t  the a i r p o r t  operator  i n  i den t i fy ing  s p e c i f i c  problem 
a r e a s  based upon on-si te  measurements. A noise  monitoring system may a l s o  
a l low the  opera tor  t o  f i n e  tune or  c a l i b r a t e  the output of the INM f o r  
s p e c i f i c  condi t ions  t ha t  cannot otherwise be accounted f o r .  Thus t he  
opera tor  may be a b l e  t o  improve the noise  compa t ib i l i t y  program and the 
no ise  exposure map. 

235.  NOISE COMPATIBILITY PREDICTION. Di f fe ren t  uses of the land have 
d i f f e r e n t  s e n s i t i v i t i e s  t o  noise .  Ind iv idua ls  may each have d i f f e r e n t  
percept ions  of what is an acceptab le  or  an in t rud ing  l e v e l  of noise.  The 
background o r  r e s i d u a l  no ise  a g a i n s t  which a  s p e c i f i c  noise  is perceived 
v a r i e s  both by l o c a t i o n  and by time of day. Even the s p e c i f i c  s i t u a t i o n  of 
the  r ece ive r ,  such a s  outdoor,  indoor with windows open or  c losed ,  a s  wel l  
a s  one's a c t i v i t y  of the moment a f f e c t  the percept ion of a no ise  a s  
i n t rud ing  o r  not in t rud ing .  Regardless of the human a c t i v i t y ,  however, t h e  
a s soc i a t ed  no ise  s e n s i t i v i t y  must be t r a n s l a t e d  i n t o  a land use category fo r  
planning and regula tory  purposes. The ASNA Act r equ i r e s  the FAA t o  i d e n t i f y  
land uses  t h a t  a r e  "normally compatible" o r  "noncompatible" with var ious 
l e v e l s  of no i se  exposure by ind iv idua l s .  This was done i n  Pa r t  150 and i s  
used i n  developing and reviewing a i r p o r t  noise  exposure maps and a i r p o r t  
no ise  compa t ib i l i t y  programs. It is  important t o  recognize,  however, t h a t  
land use gu ide l ines  (even those adopted by regula t ion)  a r e  a planning too l  
and a s  such provide genera l  i nd i ca t i ons  a s  t o  whether p a r t i c u l a r  land uses  
a r e  app rop r i a t e  f o r  c e r t a i n  measured or  ca l cu l a t ed  noise  exposure l eve l s .  

236. BASIS FOR NOISE COMPATIBILITY. The adverse e f f e c t s  of noise  exposure 
on people can be grouped i n t o  th ree  genera l  ca tegor ies :  degradat ion of 
h e a l t h ,  a t t i t u d i n a l  r eac t ions ,  and a c t i v i t y  i n t e r f e r ence .  The f i r s t  
ca tegory ,  which includes hear ing l o s s ,  is not normally encountered from 
a i r c r a f t  sources  a t  any poin t  ou t s ide  the a i r p o r t  boundary. However, t h e  
no ise  l e v e l s  def in ing  the  th resholds  of i n t e r f e r ence  with no ise-sens i t ive  
human a c t i v i t i e s ,  such a s  s l e e p  and speech thresholds ,  a r e  lower and a i r p o r t  
no ise  can a f f e c t  compa t ib i l i t y  o r  noncompatibil i ty.  

a .  I n t e r f e r ence  wi th  human a c t i v i t y .  These may gene ra l l y  be grouped 
a s  s l e e p  in t e r f e r ence ;  speech in t e r f e r ence ;  i n t e r f e r e n c e  with s tudy,  
concent ra t ion ,  o r  c r i t i c a l  t a sks ;  i n t e r f e r e n c e  with the  performing a r t s ;  
i n t e r f e r e n c e  with outdoor a c t i v i t i e s ;  and in t e r f e r ence  with warning sounds. 
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The ga ther ing  of information is a t i m e  consuming process.  Care must be 
taken i n  def in ing  program inpu t ,  e s p e c i a l l y  i n  those s i t u a t i o n s  i n  which a 
c l e a r c u t  choice does not e x i s t  among s i m i l a r  items. There is a l s o  the 
problem of c o n f l i c t i n g  es t imates  of the a i r p o r t  ope ra t i ons  from the a i r p o r t  
manager, tower c h i e f ,  a i r l i n e  ope ra to r s  and o thers .  The following 
information needs t o  be obtained f o r  input  t o  INM computer program: 

a.  A nap of the a i r p o r t  and i ts  environs a t  an adequately d e t a i l e d  
s c a l e  not  l e s s  than 1 inch t o  8,000 f e e t .  It should i n d i c a t e  runway length ,  
a l ignments ,  landing thresholds ,  takeoff s t a r t -o f - ro l l  po in ts ,  and f l i g h t  
t r a c k s  ou t  t o  a t  l e a s t  30,000 f e e t  from the  end of each runway. The 
l o c a t i o n s  of the  nominal f l i g h t  t r acks  a r e  important. Exposure t o  a i r c r a f t  
no i se  is  h ighes t  d i r e c t l y  underneath the  f l i g h t  p r o f i l e .  

b. Airport  a c t i v i t y  l e v e l s  and ope ra t i ona l  da ta  which w i l l  i n d i c a t e ,  
on an annual average-daily-basis,  the  number of a i r c r a f t ,  by type,  which 
u t i l i z e  each f l i g h t  t r ack ,  i n  both the day t i m e  (7:OO a.m. t o  10:OO p.m.) 
and night t ime (10 p.m. t o  7  a.m.) per iods f o r  both landings and takeof fs .  
The INM o f f e r s  a wide s e l e c t i o n  of a i r c r a f t  types from which t o  choose. 
However, t he  model does not conta in  every combination of a i r c r a f t  and engine 
types.  Decisions on equiva len t  types must be c a r e f u l l y  thought out with 
r e spec t  t o  poss ib le  r ami f i ca t i ons  t o  the c a l c u l a t i o n  of exposure. 

c. Landing g l i d e  s lopes ,  g l i d e  s lope  i n t e r c e p t  a l t i t u d e s ,  and o ther  
p e r t i n e n t  information needed t o  e s t a b l i s h  approach p r o f i l e s ,  along with the 
engine power s e t t i n g  f o r  each a i r c r a f t  type t o  f l y  t h a t  approach p r o f i l e .  

d. Takeoff f l i g h t  p r o f i l e s  ( t h e  r e l a t i o n s h i p  of a l t i t u d e  t o  d i s tance  
from s t a r t - o f - r o l l  and assoc ia ted  engine power s e t t i n g s  f o r  each a i r c r a f t  
type t o  f l y  t h a t  takeoff p r o f i l e ) ;  t he se  da ta  must r e f l e c t  the use of noise 
abatement depar ture  procedures and, i f  app l i cab l e ,  the  takeoff weight of t he  
a i r c r a f t  o r  some proxy f o r  weight such a s  s t age  length. The I N M  da t a  base 
con ta in s  a set of r ep re sen t a t i ve  p r o f i l e s  f o r  each a i r c r a f t  type. The INM 
p r o f i l e s  conform t o  a widely used procedure. However, l o c a l  condi t ions may 
preclude the  use of these  p r o f i l e s  i n  favor  of a l o c a l  s tandard procedure. 

e. Any topographical  o r  a i r space  r e s t r i c t i o n s  which preclude the use 
of a l t e r n a t i v e  f l i g h t  t racks.  

f .  Government furnished da t a  dep ic t i ng  a i r c r a f t  noise  
c h a r a c t e r i s t i c s .  The s tandard da t a  can be r e f ined  with on-site measurements 
by t h e  procedure descr ibed i n  Sec t ion  234. 

g. Airport  e l eva t ion ,  wind condi t ions  and average temperature. 

233- ACCURACY. A s  is the  case with any computer program o r  with any 
p r e d i c t i o n  method, t he  accuracy of the  output  of t h e  In t eg ra t ed  Noise Model 
i s  d i r e c t l y  dependent upon the  appropr ia teness ,  completeness, and accuracy 
of t h e  input  da ta .  Use a s  input  of average f l i g h t  t r acks ,  f l i g h t  
procedures,  a i r c r a f t  types and mix, and the schedule of opera t ions  can 
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degrade the  accuracy of $he pred ic ted  contours.  Fur ther ,  the e f f e c t s  of 
l o c a l  topography, weather,  bu i ld ings ,  etc., cause v a r i a t i o n s  from point  t o  
po in t  along a contour.  Accordingly, the accuracy of the I N M  computer noise  
p r e d i c t i o n  model i n  es t imat ing  the yea r ly  average Ldn va lue  at any 
s p e c i f i c  geographical  point  has been est imated t o  be Ldn 75 contours  + 3-
dB and Ldn 65 contours  + 5 dB with the average e r r o r  over a l l  po in ts  
a long the  contour tend& towards zero. 

2 3 4 .  USE OF IIEASUREMENTS I N  REFINING9VALIDATING PREDICTIONS. On completion 
of a no ise  exposure map, one may f ind  t h a t  t he  no ise  contours  vary somewhat 
from measured condi t ions  due t o  e x t e r n a l  in f luences  t h a t  a r e  not accounted 
f o r  i n  t he  INM. This problem is not  unexpected f o r  a soph i s t i ca t ed  model 
such a s  INM, s i nce  it is very d i f f i c u l t  t o  compensate and model f o r  a l l  the 
v a r i a b l e s  t h a t  in f luence  the no ise  environment. I f  a permanent and 
continuous no ise  monitoring system is i n  p lace ,  the a i r p o r t  opera tor  may be 
a b l e  t o  c a l i b r a t e  the  model s p e c i f i c a l l y  f o r  t h a t  a i r p o r t .  The d a t a  
a c q u i s i t i o n  w i l l  a s s i s t  the a i r p o r t  operator  i n  i den t i fy ing  s p e c i f i c  problem 
a r e a s  based upon on-si te  measurements. A noise  monitoring system may a l s o  
a l l ow  the  opera tor  t o  f i n e  tune or  c a l i b r a t e  the output of the INM f o r  
s p e c i f i c  condi t ions  t ha t  cannot otherwise be accounted f o r .  Thus t he  
opera tor  may be a b l e  t o  improve the no ise  compa t ib i l i t y  program and the 
no ise  exposure map. 

2 3 5 .  NOISE COMPATIBILITY PREDICTION. Di f fe ren t  uses of the land have 
d i f f e r e n t  s e n s i t i v i t i e s  t o  noise .  Ind iv idua ls  may each have d i f f e r e n t  
percept ions  of what is an acceptab le  or  an i n t rud ing  l e v e l  of noise.  The 
background o r  r e s i d u a l  no ise  a g a i n s t  which a s p e c i f i c  no ise  is perceived 
v a r i e s  both by l o c a t i o n  and by t i m e  of day. Even the s p e c i f i c  s i t u a t i o n  of 
t he  r ece ive r ,  such a s  outdoor,  indoor with windows open o r  c losed,  a s  w e l l  
a s  one's a c t i v i t y  of the  moment a f f e c t  the percept ion of a noise  a s  
i n t rud ing  o r  not in t rud ing .  Regardless of the  human a c t i v i t y ,  however, t h e  
a s soc i a t ed  no ise  s e n s i t i v i t y  must be t r a n s l a t e d  i n t o  a land use category fo r  
planning and regula tory  purposes. The ASNA Act r equ i r e s  the  FAA t o  i d e n t i f y  
land  uses  t h a t  a r e  "normally compatible" or  with var ious  " n o n ~ o m p a t i b l e ~ ~  
l e v e l s  of no i se  exposure by ind iv idua l s .  This was done i n  Pa r t  150 and i s  
used i n  developing and reviewing a i r p o r t  noise  exposure maps and a i r p o r t  
no i se  compa t ib i l i t y  programs. It is important t o  recognize,  however, t h a t  
l and  use gu ide l ines  (even those adopted by regula t ion)  a r e  a planning too l  
and a s  such provide genera l  i nd i ca t i ons  a s  t o  whether p a r t i c u l a r  land uses  
a r e  app rop r i a t e  f o r  c e r t a i n  measured or  ca l cu l a t ed  noise  exposure l eve l s .  

2 3 6 .  BASIS FOR NOISE COMPATIBILITY. The adverse e f f e c t s  of noise  exposure 
on people can be grouped i n t o  t h r ee  genera l  ca tegor ies :  degradat ion of 
h e a l t h ,  a t t i t u d i n a l  reac t ions ,  and a c t i v i t y  i n t e r f e r ence .  The f i r s t  
category,  which includes hear ing l o s s ,  is not normally encountered from 
a i r c r a f t  sources  a t  any poin t  o u t s i d e  the  a i r p o r t  boundary. However, t h e  
no ise  l e v e l s  def in ing  the  th resholds  of i n t e r f e r ence  with no ise-sens i t ive  
human a c t i v i t i e s ,  such a s  s l e e p  and speech thresholds ,  a r e  lower and a i r p o r t  
no i se  can a f f e c t  compa t ib i l i t y  o r  noncompatibil i ty.  

a. I n t e r f e r ence  wi th  human a c t i v i t y .  These may gene ra l l y  be grouped 
a s  s l e e p  in t e r f e r ence ;  speech in t e r f e r ence ;  i n t e r f e r e n c e  with s tudy,  
concent ra t ion ,  o r  c r i t i c a l  t a sks ;  i n t e r f e r e n c e  with the  performing a r t s ;  
i n t e r f e r e n c e  with outdoor a c t i v i t i e s ;  and in t e r f e r ence  with warning sounds. 
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( 1 )  S leep  I n t e r f e r e n c e .  I n t e r f e r e n c e  wi th  s l e e p  a c t i v i t y  is 

c r i t i c a l  i n  h o s p i t a l s ,  nurs ing  homes, and c e r t a i n  o t h e r  h e a l t h  f a c i l i t i e s ,  

and is important  i n  i n d i v i d u a l  homes. The ze ro  i n t e r f e r e n c e  th resho ld  

i n s i d e  such h e a l t h  f a c i l i t i e s  i s  40 dBA (Report  No. DOT-FAA-AEQ-77-9, Study 

of Soundproofing P u b l i c  Bui ld ings  Near A i r p o r t s ,  A p r i l  1977). T e s t s  have 

shown t h a t  abou t  1 0  p e r c e n t  of people s l e e p i n g  i n  a  l a b o r a t o r y  environment 

who were exposed t o  a n o i s e  l e v e l  of 50 dBA were awakened. Most res idences  

have ambient n o i s e  l e v e l s  t h a t  a r e  h igher  than might be expected i n  a 

l a b o r a t o r y .  Due t o  t h i s  h igher  background no i se  l e v e l ,  fewer than 10 

p e r c e n t  of those  exposed t o  50-55 dBA of i n t e r i o r  n o i s e  from a i r c r a f t  would 

be expected t o  be awakened (Met ropo l i t an  Washington A i r p o r t  P o l i c y ,  

Supplement t o  t h e  August 1980 Environmental  Impact Sta tement ,  F i n a l ,  

September 1981).  


( 2 )  Speech I n t e r f e r e n c e .  I n t e r f e r e n c e  wi th  speech is most 

c r i t i c a l  i n  l e a r n i n g  environments such a s  c lassrooms.  It has been 

determined t o  be somewhat l e s s  c r i t i c a l  i n  o t h e r  a c t i v i t i e s  where speech 

communications a r e  impor tan t .  A t  sound l e v e l s  g r e a t e r  t h a n  45 dBA speech 

i n t e r f e r e n c e  can begin  t o  occur  ( a t  d i s t a n c e s  of about 25 t o  30 f e e t )  i n  a 

classroom. (Study of Soundproofing P u b l i c  Bui ld ings ,  e t .  a l ) .  


( 3 )  Study, Concen t ra t ion ,  and C r i t i c a l  Tasks. These t h r e s h o l d s  

a r e  more d i f f i c u l t  t o  i d e n t i f y  than a r e  those  f o r  s l e e p  o r  speech 

i n t e r f e r e n c e  and a r e  even more s u b j e c t i v e .  To a c o n s i d e r a b l e  degree ,  t h e s e  

t h r e s h o l d s  a r e  dependent upon t h e  i n d i v i d u a l  r e c i p i e n t ,  the  t a s k  a t  hand, 

t h e  background n o i s e  through which t h e  s p e c i f i c  n o i s e  i n t r u d e s ,  and t h e  

impulse c h a r a c t e r i s t i c s  of the  no i se .  The absence of recognized s t a n d a r d s  

should n o t ,  however, prevent  adequate  c o n s i d e r a t i o n  being given t o  t h e s e  

s e n s i t i v e  t a s k s  whenever it i s  a p p r o p r i a t e .  


b. R e l a t i o n s h i p  t o  Self-Generated Noise. P a r t  150 d i r e c t s  t h a t  no 

use  o r  a c t i v i t y  should be considered t o  be noncompatible a s  a  r e s u l t  of 

a i r p o r t  n o i s e  i f  i t s  own se l f -genera ted  no i se  equa l s  o r  exceeds t h e  a i r p o r t  

no i se .  


c .  R e l a t i o n s h i p  t o  Background Noise. Steady s t a t e  background 

(ambient)  n o i s e  which e q u a l s  o r  exceeds t h e  maximum n o i s e  r e s u l t i n g  from
-
i n d i v i d u a l  a i r c r a f t  even t s  e f f e c t i v e l y  masks uses  i n  t h e  immediate l o c a l e  

from a i r c r a f t  n o i s e  impact. Hence, P a r t  150 d i r e c t s  t h a t  no uses  i n  such a n  

a r e a  should be considered t o  be incompat ible .  However, such cases  can be 

determined on ly  by ana lyz ing  t h e  average  24 hour p a t t e r n  of ambient n o i s e  

and comparing it wi th  t h e  time of day d i s t r i b u t i o n  of a i r c r a f t  events .  


d. Noise At tenua t ion .  At tenua t ion  of n o i s e ,  o r  outdoor  t o  indoor  

Noise Level Reduction (NLR) th rough  blocking of n o i s e  pa ths  o r  soundproofing 

measures can reduce t h e  i n t r u s i v e - i m p a c t s  of n o i s e .  Where a p p r o p r i a t e ,  NLR 

may be t aken  i n t o  account  i n  determining t h e  c o m p a t i b i l i t y  of indoor  uses o r  

a c t i v i t i e s .  Inasmuch a s  t h i s  i m p l i e s  t h a t  windows and doors  must be c losed  

and t h a t  a ir  conditioning o r  a r t i f i c i a l  v e n t i l a t i o n  must be used,  due 

c o n s i d e r a t i o n  should be g iven  t o  t h e  l i v i n g  environment and q u a l i t y  of l i f e  

b e f o r e  us ing  NLR t o  p lace  i n d i v i d u a l  r e s i d e n c e s  o r  schoo ls  i n t o  a 

"compatible" d e s i g n a t i o n .  Cons idera t ion  should a l s o  be g iven  t o  t h e  

p o s s i b l e  impacts upon outdoor and indoor-outdoor l i v i n g  and a c t i v i t i e s .  
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237. LAND USE COMPATIBILITY TABLE. FAR Par t  150 con ta in s  a t a b l e ,  land Use 
Compatibi l i ty  With Yearly Day-night Average Sound Levels,  i den t i fy ing  land  
uses  t h a t  a r e  "normally compatible" o r  "noncompatible" wi th  var ious  l e v e l s  
of no i se  exposure. Appendix 1 con ta in s  t h a t  t a b l e ,  but  expands the  l i s t  of 
u se s  under most ca t ego r i e s  i n  order  t o  be more useful .  The expanded land 
use d e s c r i p t i o n s  are based upon the  Standard Land Use Coding Manual (SLUCM) 
publ ished by the  Federal  Highway Administration and the  Department of 
Housing and Urban Development i n  1965. The l e v e l s  of no ise  exposure, i n  
yea r ly  day-night average sound l e v e l s  (Ldn) correspond t o  the  contours  
requi red  t o  be shown on Airpor t  Noise Exposure Maps. The t a b l e  i n d i c a t e s  
compa t ib i l i t y  of the  land uses  with t he  outdoor no ise  environment. By 
comparing the  pred ic ted  o r  measured year ly  Ldn l e v e l  a t  a p a r t i c u l a r  
s i t e  wi th  t he  va lues  given i n  t he  t a b l e  t he  range of compatible uses  may be 
determined. I n  using the  land use compa t ib i l i t y  t a b l e ,  the  following 
cau t ions  should be observed: 

a.  Ldn contours  i n d i c a t e  the  boundaries l i n e s  between a r ea s  of 
acceptab le  o r  unacceptable no i se  exposures f o r  the var ious  land uses  i n  
Appendix I. The contours  do i n d i c a t e  the t rend i n  r e l a t i v e  no ise  l eve l s .  
However, vege t a t i on ,  land contours ,  and the  pos i t i on  of bu i ld ings  o r  wa l l s  
may o f t e n  a f f e c t  the impact of no ise  on the  human use r s  a t  a s p e c i f i c  s i t e .  

b. Ldn l e v e l s  may vary somewhat above o r  below the pred ic ted  
l e v e l s  f o r  a p a r t i c u l a r  l o c a t i o n ,  depending upon l o c a l  topography and 
vege t a t i on ,  and upon f i n a l  a i r c r a f t  loadings and operat ions.  

c. Although a l l  land uses may be considered a s  normally compatible 
wi th  no ise  l e v e l s  l e s s  than 65 Ldn, l o c a l  needs and va lues  may d i c t a t e  
f u r t h e r  d e l i n e a t i o n  based on s p e c i f i c  l o c a l  requirements o r  de te rmina t ions  
a s  well  a s  low ambient l e v e l s .  

d. When app rop r i a t e ,  no ise  l e v e l  reduc t ion  may be achieved through 
inco rpo ra t i on  of sound a t t e n u a t i o n  i n t o  the  design and cons t ruc t ion  of a 
s t r u c t u r e  t o  achieve compat ib i l i ty .  However, more s p e c i f i c  no ise  
measurement and a n a l y s i s  is  gene ra l l y  adv i sab l e  p r i o r  t o  i ncu r r ing  t h e  
expense of such sound treatment.  The cau t ions  mentioned i n  paragraph 236d 
should be observed when applying Noise Level Reduction (NLR) t o  r e s i d e n t i a l  
u se s  or  o the r  uses  where indoor-outdoor a c t i v i t i e s  a r e  important.  

e. Other l o c a l  no i se  sources  may o f t e n  c o n t r i b u t e  a s  much a s  o r  more 
than  a i r c r a f t  t o  the  t o t a l  no ise  exposure a t  a s p e c i f i c  loca t ion .  

f .  Compatibi l i ty  des igna t ions  i n  t he  t a b l e  gene ra l l y  r e f e r  t o  t h e  
major use of t he  site. I f  o ther  uses with g r e a t e r  s e n s i t i v i t y  t o  no ise  a r e  
permit ted a t  a  s i te ,  the  compa t ib i l i t y  determinat ion i s  based upon the  use 
which is nos t  adverse ly  a f f e c t e d  by noise.  
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g. Designat ions  con ta ined  i n  t h e  t a b l e  do no t  c o n s t i t u t e  a Federal  
d e t e r m i n a t i o n  t h a t  any use of l and  covered by t h e  program i s  a c c e p t a b l e  o r  
unaccep tab le  under Federa l ,  S t a t e ,  o r  l o c a l  l a w .  The r e s p o n s i b i l i t y  f o r  
de te rmin ing  t h e  a c c e p t a b i l i t y  and p e r m i s s i b l e  l and  uses  remains wi th  t h e  
l o c a l  a u t h o r i t i e s .  

h. Although Table 2 of FAR P a r t  150 d e f i n e s  t h e  c o m p a t i b i l i t y  o r  
noncompat ib i l i ty  of v a r i o u s  l and  uses  f o r  t h e  purposes of Federal  a i d ,  
programs, o r  s a n c t i o n s  under t h e  ASNA Act, ad jus tments  o r  m o d i f i c a t i o n s  of 
t h e  d e s c r i p t i o n s  of t h e  l and  use c a t e g o r i e s  may be d e s i r a b l e  a f t e r  
c o n s i d e r a t i o n  of s p e c i f i c  l o c a l  c o n d i t i o n s .  

238. INTERPRETATION OF NOISE EXPOSURE MAPS. Note t h a t  it  is  p o s s i b l e  t h a t  
t h e  p rocess  of p l o t t i n g  n o i s e  c o n t o u r s  on to  l o c a l l y  genera ted  l and  use maps 
may i n t r o d u c e  a degree  of c h a r t i n g  imprec i s ion ,  e s p e c i a l l y  r e l a t i v e  t o  
p r o p e r t y  l i n e s  on t h e  l and  use map. For t h e  purpose of Sec t ion  107 of t h e  
ASNA Act, as amended, q u e s t i o n s  may a r i s e  concerning t h e  p r e c i s e  
r e l a t i o n s h i p  of s p e c i f i c  p r o p e r t i e s  t o  n o i s e  exposure con tours  d e p i c t e d  on a  
n o i s e  exposure map submit ted under S e c t i o n  103 of t h a t  Act. The FAA i s  no t  
involved i n  any way i n  determining t h e  r e l a t i v e  l o c a t i o n s  of s p e c i f i c  
p r o p e r t i e s  wi th  regard  t o  t h e  d e p i c t e d  n o i s e  con tours ,  o r  i n  i n t e r p r e t i n g  
t h e  n o i s e  exposure map t o  r e s o l v e  q u e s t i o n s  concerning which p r o p e r t i e s  
should be covered by t h e  p r o v i s i o n s  of Sec t ion  107. These f u n c t i o n s  a r e  
i n s e p a r a b l e  from t h e  u l t i m a t e  l and  use  c o n t r o l  and planning r e s p o n s i b i l i t i e s  
o f  l o c a l  government. Therefore ,  t h e  r e s p o n s i b i l i t y  f o r  t h e  d e t a i l e d  
o v e r l a y i n g  of n o i s e  exposure con tours  on to  t h e  map of sub jacen t  p r o p e r t i e s  
on t h e  s u r f a c e  r e s t s  e x c l u s i v e l y  wi th  t h e  a i r p o r t  o p e r a t o r  which submit ted 
those  maps, and/or  wi th  those  pub l ic  a g e n c i e s  and planning a g e n c i e s  wi th  
which c o n s u l t a t i o n  i s  r e q u i r e d  under S e c t i o n  103 of t h e  Act. I n  i t s  
d e c i s i o n s  t o  a c c e p t  n o i s e  exposure maps, t h e  FAA r e l i e s  on t h e  
c e r t i f i c a t i o n s ,  by t h e  a i r p o r t  o p e r a t o r  t h a t  t h i s  s t a t u t o r i l y  . r equ i red  
c o n s u l t a t i o n  has  been accomplished. 

239.-299. RESERVED. 
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CHAPTER 3. AIRPORT NOISE COMPATIBILITY PLAXTING 

SECTION 1. ELEMENTS OF AIRPORT NOISE PLANNING 

300. GENERAL. This  c h a p t e r  d i s c u s s e s  t h e  a i r p o r t  n o i s e  c o m p a t i b i l i t y  
p lanning p rocess  and forms t h e  primary background f o r  p repar ing  a i r p o r t  
n o i s e  c o m p a t i b i l i t y  programs under FAR P a r t  150. I n  a d d i t i o n ,  n o i s e  c o n t r o l  
and n o i s e  impact abatement a c t i o n s  a v a i l a b l e  t o  bo th  a i r p o r t  o p e r a t o r  and 
neighboring c o r n u n i t i e s  a r e  d i scussed .  Equal emphasis is placed upon urban 
planning and a i r p o r t  o p e r a t i o n a l  s o l u t i o n s .  Throughout t h e  c h a p t e r ,  
emphasis w i l l  be placed upon r e d u c t i o n  of a i r p o r t  no i se  ( p r e s e n t  and f u t u r e )  
t o  t h e  p r a c t i c a l  minimum; long-term p r o t e c t i o n  of t h e  agreed-upon no i se  
impact a r e a s  from development wi th  noncompatible uses ;  and a c t i o n s  t o  reduce 
t h e  n o n c o m p a t i b i l i t i e s  remaining w i t h i n  those  n o i s e  impact a r e a s  t o  
a c c e p t a b l e  l e v e l s .  

301. NOISE COMPATIBILITY PLANNING. A i r p o r t  Noise Compat ib i l i ty  Planning is  
a j o i n t  p lanning e f f o r t  which exan ines  and weighs bo th  a v i a t i o n  and urban 
p lann ing  s t r a t e g i e s  i n  seeking long-term s o l u t i o n s  t o  e x i s t i n g  and o r  f u t u r e  
n o i s e  c o n f l i c t s  around an  a i r p o r t .  Local c o n s u l t a t i o n  and c i t i z e n  
p a r t i c i p a t i o n  a r e  key e lements  of the  process .  This inc ludes  t h e  
p a r t i c i p a t i o n  of a i r p o r t  u s e r s ,  a f f e c t e d  l o c a l  governments and a i r p o r t  
ne ighbors ,  as w e l l  as t h e  a i r p o r t 1  s o p e r a t o r .  Sec t ion  103 of the  ASNA Act 
r e q u i r e s  t h a t  n o i s e  exposure maps be prepared i n  c o n s u l t a t i o n  wi th  p u b l i c  
a g e n c i e s  and planning agenc ies  i n  a r e a s  surrounding t h e  a i r p o r t .  FAR P a r t  
150  r e q u i r e s  c o n s u l t a t i o n  wi th  t h e  u s e r s  and t h e  agenc ies  wi th  l and  use 
c o n t r o l  j u r i s d i c t i o n  o r  p lanning r e s p o n s i b i l i t i e s  l y i n g  w i t h i n  t h e  a i r p o r t ' s  
65 Ldn contour .  C i t i z e n  p a r t i c i p a t i o n  i n  t h e  planning and 
decisionmaking p rocesses  which a f f e c t  t h e i r  l i v e s  and p roper ty  is  now 
recognized a s  a  corners tone  of p lanning and should be i n t e g r a t e d  i n t o  t h a t  
process .  See FAA Advisory C i r c u l a r  150/5050-4, C i t i z e n  P a r t i c i p a t i o n  i n  
A i r p o r t  Planning,  and Report No. FAA-EE-79-06, Community Involvement Manual, 
f o r  more d e t a i l  on t h i s  s u b j e c t .  

302. SCOPE OF THE PLANNING EFFORT. The scope of t h e  planning e f f o r t  w i l l ,  
o f  c o u r s e ,  va ry  c o n s i d e r a b l y ,  depending upon t h e  e x t e n t  and complexity of 
t h e  n o i s e  problems a t  a a i r p o r t .  However, the  planning e f f o r t  should 
be s u f f i c i e n t  t o  i d e n t i f y  t h e  most v i a b l e  a l t e r n a t i v e  of those  which might 
be proposed, t o  demonstra te  t h a t  it  is  e q u i t a b l e  t o  those  a f f e c t e d ,  and 
t h a t  i s  f u l l y  implementable. This p lanning should be i n t e g r a t e d  i n t o  t h e  
e x i s t i n g  o r  ongoing comprehensive planning f o r  the  region involved and 
should be r e a l i s t i c  i n  i t s  regard  f o r  monetary c o s t s  and i t s  a b i l i t y  t o  
g e n e r a t e  t h e  l o c a l  planning and l and  use c o n t r o l  a c t i o n s  necessa ry  f o r  i ts  
implementation and longev i ty .  FAA does n o t  r e g u l a t e  o r  d i r e c t  t h e  
c o n s u l t a t i v e  process  of l o c a l  governments, but  w i l l  r e l y  on t h e  
c e r t i f i c a t i o n  by t h e  a i r p o r t  o p e r a t o r ,  under Sect ion 150.21 o f  P a r t  150 ,  
concerning such c o n s u l t a t i o n .  
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303. THE CONTEXT OF AIRPORT NOISE PLANS. The A i r p o r t  Noise Compat ib i l i ty  

Planning Program should be viewed as a more d e t a i l e d  segment of - the  o v e r a l l  

comprehensive planning f o r  t h e  a rea .  It should f i r s t  determine the  e x t e n t  

of  e x i s t i n g  problems ( i f  any) and t h e  e f f e c t s  of a i r p o r t  and a i r  t r a f f i c  

growth t r e n d s ,  and then determine t h e  needs and v a l u e s  of bo th  t h e  a i r p o r t  

u s e r s  and t h o s e  impacted by t h e  a i r p o r t .  The planning program must e x p l o r e  

w i t h  e q u a l  v i g o r  both  a v i a t i o n  and urban planning s o l u t i o n s  t o  t h e  problems. 

Each v i a b l e  s o l u t i o n  o r  combination of s o l u t i o n s  i s  then  t e s t e d  a g a i n s t  t h e  

reali t ies of t h e  s o c i a l ,  economic, and environmental  needs of t h e  

community(s) se rved  and of t h e  S t a t e  and t h e  Nation. It should a l s o  be 

r e c a l l e d  t h a t  a v i a t i o n  growth is  n o t  on ly  a f u n c t i o n  of community growth but  

a l s o  t h e  pe r  c a p i t a  usage of a v i a t i o n .  


304. THE OBJECTIVES OF PART 150 PLANNING. The o b j e c t i v e  of t h e  planning 

e f f o r t  i s  t o  f i n d  reasonab le  s o l u t i o n s  t o  t h e  n o i s e  problems and t o  p r e s e n t  

s o l u t i o n s  t h a t  can be implemented. Although FAA environmental  assessment of 

t h e  c o m p a t i b i l i t y  program i s  no t  r e q u i r e d  p r i o r  t o  FAA approval  o r  

d i s a p p r o v a l  w i t h i n  t h e  180 day  review per iod ,  each element o r  combination of 

e l ements  going i n t o  t h e  program should be capab le  of pass ing  such a test 

p r i o r  t o  implementation.  F a i l u r e  t o  do so may s e r i o u s l y  d e l a y  FAA funding 

o f  p r o j e c t s  t o  c a r r y  o u t  approved programs i f ,  through t h e  sponsor ' s  f a i l u r e  

t o  adequa te ly  a s s e s s  those  impacts ,  t h e  FAA i s  fo rced  t o  d e a l  wi th  t h e s e  

impacts  wi thout  adequate  e n v i r o n n e n t a l  d a t a  a t  t h e  funding s t a g e .  FAR P a r t  

150 a l s o  r e q u i r e s  t h a t  adequate  p r o v i s i o n  be included f o r  p e r i o d i c  review 

and upda t ing  of t h e  c o m p a t i b i l i t y  program t o  account  f o r  changes i n  a i r p o r t  

o p e r a t i o n s .  


305. USE OF LOCAL OR STATE STANDARDS. The l and  use c o m p a t i b i l i t y  c h a r t  

(Appendix 1 )  i s  der ived  from FAR P a r t  150 and c o n t a i n s  l and  uses  t h a t  have 

been i d e n t i f i e d  a s  "normally compatible" w i t h  v a r i o u s  l e v e l s  of noise .  The 

v a l u e s  f o r  r e s i d e n t i a l  uses  a r e  based upon s t u d i e s  of noise-induced 

annoyance. For o t h e r  land u s e s ,  t h e  v a l u e s  a r e  based p r i m a r i l y  upon 

noise-induced i n t e r f e r e n c e  wi th  speech comnunication o r  upon i n t e r f e r e n c e  

w i t h  t h e  c r i t i c a l  a c t i v i t y  a s s o c i a t e d  w i t h  t h e  use. However, i n  applying 

t h e  t a b l e ,  i t  should be kept  i n  mind t h a t  no two communities a r e  l i k e l y  t o  

have s i t u a t i o n s  o r  v a l u e  systems t h a t  a r e  i d e n t i c a l .  'Adjustments t o  t h e  

land-use c a t e g o r i e s  and n o i s e  l e v e l s  may be necessa ry  i n  cons ider ing  

s p e c i f i c  l o c a l  c o n d i t i o n s .  These d e c i s i o n s  should be made e a r l y  i n  t h e  

c o m p a t i b i l i t y  planning process .  C i t i z e n  p a r t i c i p a t i o n  i n  t h i s  key element 

of t h e  planning i s  adv isab le .  


306. DEVELOPMENT OF ALTERNATIVES AND IMPLEMENTATION STRATEGIES. 

Development of reasonab le  a l t e r n a t i v e s  i s  t h e  nuc leus  of t h e  c o m p a t i b i l i t y  

p lanning process .  The o b j e c t i v e  i s  t o  exp lore  a wide range of f e a s i b l e  

o p t i o n s  and a l t e r n a t i v e  compostions of l and  use p a t t e r n s ,  n o i s e  c o n t r o l  

a c t i o n s ,  and n o i s e  impact p a t t e r n s ,  seeking optimum accommodation of both  

a i r p o r t  u s e r s  and a i r p o r t  neighbors  w i t h i n  a c c e p t a b l e  s a f e t y ,  economic, and 

environmental  parameters.  Cons idera t ion  of a l t e r n a t i v e s  should a d d r e s s  both  

p h y s i c a l  p lanning and t h e  implementation a s p e c t s  of proposed s o l u t i o n s .  It 

i s ,  however, u n l i k e l y  t h a t  any s i n g l e  o p t i o n ,  by i t s e l f ,  w i l l  be capable  of 

t o t a l l y  s o l v i n g  t h e  problem(s)  wi thou t  having o b j e c t i o n a l  impacts of i t s  

own. Some of t h e  o p t i o n s  may have l i t t l e  or no v a l u e  i n  t h e  s i t u a t i o n ,  
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e s p e c i a l l y  i f  used a lone.  R e a l i s t i c  a l t e r n a t i v e s ,  t h e n ,  w i l l  normal ly  
c o n s i s t  of  combinat ions  of t h e  v a r i o u s  o p t i o n s  i n  'mys which o f f e r  more 
complete  s o l u t i o n s  wi th  more a c c e p t a b l e  impacts  o r  c o s t s .  Each a l t e r n a t i v e  
c o n s i d e r e d  should:  have t h e  p o t e n t i a l  of r e s o l v i n g  t h e  problem(s) ;  be 
implementable w i t h i n  a c c e p t a b l e  economic, environmental ,  and s o c i a l  c o s t s ;  
and be l e g a l l y  implementable w i t h i n  e x i s t i n g  S t a t e l F e d e r a l  l e g i s l a t i o n  
and /o r  r e g u l a t i o n .  Br ief  summations o r  e s t i m a t e s  i n d i c a t i n g  how t h e s e  
c r i t e r i a  a r e  t o  be met should be prepared f o r  each a l t e r n a t i v e .  A 
s u f f i c i e n t l y  wide range of a l t e r n a t i v e s  should be developed t o  a s s u r e  t h a t  
a l l  r e a s o n a b l e  r o u t e s  t o  t h e  u l t i m a t e  s o l u t i o n  have been explored and t h a t  
t h e r e  is  a s u f f i c i e n t l y  broad range of c h o i c e s  a v a i l a b l e  t o  g i v e  c r e d i b i l i t y  
t o  t h e  s t u d i e s .  The m a t r i x  of n o i s e  c o n t r o l  a c t i o n s  shown i n  F igure  2  on 
t h e  fo l lowing  page, whi le  not  n e c e s s a r i l y  e x h a u s t i v e ,  i l l u s t r a t e s  an  a r r a y  
of o p t i o n s  o r  p o s s i b l e  s o l u t i o n s  t o  a c r o s s  s e c t i o n  of n o i s e  c o m p a t i b i l i t y  
problems. 

RESERVED. 

SECTION 2. AIRPORT PROPRIETOR OPTIONS 

320. DENIAL OF USE TO AIRCRAFT NOT MEETING FEDERAL NOISE STANDARDS. Th i s  
s t r a t e g y  may be implemented by l i m i t i n g  a c c e s s  t o  the  a i r p o r t  t o  a i r c r a f t  
t h a t  conform w i t h  c e r t a i n  FAR P a r t  36 s t a n d a r d s .  Most t u r b o j e t s  and o t h e r  
l a r g e  a i r c r a f t  produced a f t e r  1974 a l r e a d y  meet those  s t a n d a r d s ;  s o  do most 
p r o p e l l e r - d r i v e n  l i g h t  a i r p l a n e s .  In  a d d i t i o n ,  o l d e r  t u r b o j e t s  o v e r  75,000 
l b s .  maximum g r o s s  weight must (under  FAR P a r t  91) be e i t h e r  r e t r o f i t t e d  
w i t h  q u i e t  e n g i n e s  o r  be r e p l a c e d  by c e r t a i n  s p e c i f i c  d a t e s .  The ASNA Act 
a l s o  d i r e c t s  t h a t  c e r t a i n  c l a s s e s  of a i r c r a f t  be exempt from compliance wi th  
FAA n o i s e  s t a n d a r d s  u n t i l  c e r t a i n  d a t e s .  Denial  of t h e  use of an  a i r p o r t  t o  
such  a i r c r a f t  p r i o r  t o  the  P a r t  91  o r  ASNA Act p r e s c r i b e d  r e t i r e m e n t  d a t e s  
n i g h t  f o r c e  some owners t o  r e t r o f i t  o r  r e p l a c e  t h e  a i r c r a f t  t o  meet P a r t  36 
s t a n d a r d s  i n  o r d e r  t o  con t inue  t o  o p e r a t e  a t  the  a i r p o r t  dur ing  t h e  i n t e r i m  
per iod.  .To t h i s  e x t e n t ,  such l o c a l  r u l e s  a r e  i n  c o n f l i c t  wi th  t h e  Federa l  
scheme and should be avoided.  

321. CAPACITY LIMITS BASED ON NOISE. A i r p o r t  use r e s t r i c t i o n s  a r e  
sometimes based upon n o i s e  l i m i t s .  However, such r e s t r i c t i o n s  o f t e n  have 
uneven economic consequences and should be employed on ly  a f t e r  c a r e f u l  
c o n s i d e r a t i o n  of o t h e r  a l t e r n a t i v e s  and a f t e r  thorough c o n s u l t a t i o n  wi th  t h e  
a f f e c t e d  p a r t i e s .  Some of t h e  forms t h a t  such r e s t r i c t i o n s  might t ake  a r e  
as fo l lows :  

a .  R e s t r i c t i o n s  based on cumula t ive  impact. Under t h i s  s t r a t e g y ,  a 
maximum cumulat ive  impact ( s u c h  a s  t h e  t o t a l  a r e a  w i t h i n  the  Ldn 75 
c o n t o u r )  i s  e s t a b l i s h e d  and then  t h e  a i r p o r t ' s  o p e r a t i o n s  a r e  a d j u s t e d  o r  
l i m i t e d  so  as t o  no t  exceed t h a t  maximum. This  i s  done through " c a p a c i t y  
l i m i t a t i o n s , "  e.g., l i m i t i n g  e i t h e r  t h e  a i r c r a f t  t y p e s  based upon t h e i r  
n o i s i n e s s ,  o r  t h e  numbers and mix of a i r c r a f t  so a s  t o  r e s p e c t  t h e  
e s t a b l i s h e d  cumulat ive  n o i s e  exposure  r e s t r i c t i o n .  
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FIGURE 2 


MATRIX OF NOISE CONTROL ACTIONS 
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* These are examples of restrictions that involve FAA's responsibility for 
safe implementation. They should not be accomplished unilaterly by the 
airport operator. 
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b. R e s t r i c t i o n s  based upon c e r t i f i c a t e d  n o i s e  l e v e l s .  Most a i r c r a f t  
t y p e s  i n  g e n e r a l  s e r v i c e  today have been c e r t i f i c a t e d  f o r  n o i s e  by t h e  FAA. 
Consequently,  i t  p o s s i b l e  t o  d e v i s e  l i m i t a t i o n s  based upon those  
c e r t i f i c a t e d  d a t a .  Such l i m i t a t i o n s  might t a k e  t h e  form of th resho ld  n o i s e  
l e v e l s '  f o r  t h e  a i r p o r t  o r  d i f f e r e n t  l e v e l s  f o r  day and n i g h t  a t  t h e  
a i r p o r t .  

c. R e s t r i c t i o n s  based upon e s t i m a t e d  s i n g l e  even t  n o i s e  l e v e l s .  
Since  a i r c r a f t  n o i s e  l e v e l s  va ry  widely  wi th  changes i n  o p e r a t i o n a l  
procedures ,  i t  may be p o s s i b l e  t o  s e t  i i m i t s  on e s t i m a t e d - s i n g l e  even t  a o i s e  
l e v e l s .  However, i t  should be noted t h a t  t h i s  does  n o t  mean t h a t  t h e  
a i r p o r t  o p e r a t o r  o r  community can s e t  up a microphone and a n o i s e  l e v e l  
l i m i t  and c h a l l e n g e  the  p i l o t s  t o  "bea t  t h e  box." The FAA c o n s i d e r s  t h i s  t o  
be unsafe  and has  never approved such a scheme. I n s t e a d ,  a t a r g e t  n o i s e  
l e v e l  l i m i t  o r  th resho ld  i s  d i s c u s s e d  i n  advance wi th  t h e  FAA and t h e  
a i r c r a f t  o p e r a t o r s  and an a p p r o p r i a t e  l e v e l  is s e l e c t e d ,  balancing the  needs 
of a v i a t i o n  and t h e  n o i s e  impacts  on t h e  community. FAA Advisory C i r c u l a r  
36-3B, Estimated Airplane Noise Leve l s  i n  A-Weighted Decibels  i s  u s e f u l  wi th  
t h i s  o p t i o n .  

322. NOISE ABATEMENT TAKEOFF OR APPROACH PROCEDURES. A b a s i c  n o i s e  
m i t i g a t i o n  s t r a t e g y  i s  t h e  use of n o i s e  abatement t akeof f  and lariding 
procedures .  There a r e  a number of a l t e r n a t i v e s  w i t h i n  t h i s  s t r a t e g y ,  
i n c l u d i n g  runway s e l e c t i o n ,  t a k e o f f  and l and ing  p r o f i l e s  and power s e t t i n g s ,  
and approach o r  d e p a r t u r e  paths .  Runway s e l e c t i o n  has  an  obvious 
r e l a t i o n s h i p  wi th  wind v e c t o r s ,  runway l e n g t h s ,  a i r c r a f t  peformance and 
t o l e r a n c e  f o r  crosswinds ,  and s a f e t y .  Within t h e s e  parameters ,  however, 
t h e r e  i s  o f t e n  a  s i g n i f i c a n t  range of a c c e p t a b l e  o p t i o n s .  Some of t h e s e  
o p t i o n s  may w e l l  o f f e r  s i g n i f i c a n t  r e l i e f  t o  t h e  a i r p o r t ' s  n o i s e  impact 
problems, e s p e c i a l l y  when l i n k e d  wi th  a p p r o p r i a t e  l and ing  and t akeof f  
p r o f i l e s  and approach-departure paths.  Takeoff and l and ing  p r o f i l e s  and 
t h e i r  a t t e n d e n t  power and f l a p  s e t t i n g s  can be a d j u s t e d  so  as t o  o f f e r  
r e l i e f  t o  e i t h e r  c lose - in  o r  more d i s t a n t  n o i s e  s e n s i t i v e  a r e a s .  These 
o p t i o n s  a r e  covered i n  more d e t a i l  i n  o t h e r  FAA documents such as Advisory 
C i r c u l a r  91-53. S i m i l a r l y ,  t h e r e  a r e  a l s o  o f t e n  a number of v i a b l e  cho ices  
f o r  approach and d e p a r t u r e  paths .  Some of t h e s e  o p t i o n s  may on ly  be 
a v a i l a b l e  dur ing  v i s u a l  f l i g h t  r e f e r e n c e  c o n d i t i o n s ,  whi le  o t h e r s  may be 
u n a v a i l a b l e  t o  c e r t a i n  a i r c r a f t .  The o b j e c t i v e  i s  t o  ach ieve  t h e  g r e a t e s t  
n o i s e  r e l i e f  w i t h i n  t h e  parameters  of s a f e t y  and economics and i n  
c o o r d i n a t i o n  wi th  t h e  compat ible  l a n d  use s t r a t e g i e s  being developed f o r  t h e  
a i r p o r t ' s  n o i s e  c o m p a t i b i l i t y  programs. Since  FAA approval  of t h e s e  
procedures  i s  r e q u i r e d ,  t h e r e  should be d i s c u s s i o n  wi th  t h e  FAA reg ion  e a r l y  
i n  program development. 
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323. LANDING FEES BASED ON NOISE. This  s t r a t e g y  bases  a l l  o r  a p o r t i o n  of 
t h e  l a n d i n g  f e e  upon t h e  n o i s i n e s s  o f  t h e  i n d i v i d u a l  a i r c r a f t ,  t h u s  
a p p o r t i o n i n g  t h e  f e e s  t o  t h e  r e l a t i v e  n o i s e  "cos t "  of the  o p e r a t i o n  t o  t h e  
a i r p o r t ' s  p r o p r i e t o r .  The s t r a t e g y  encourages  t h e  use of q u i e t e r  a i r c r a f t  
w h i l e  producing a d d i t i o n a l  revenue t o  o f f s e t  n o i s e  induced expenses. For 
maximum b e n e f i t ,  n o i s e  f e e s  should be used i n  c o n c e r t  wi th  o t h e r  n o i s e  
abateement s t r a t e g i e s .  A s t e e p l y  sloped-noise f e e  curve would o f f e r  
a d d i t i o n a l  d i s i n c e n t i v e  t o  cont inued use of t h e  n o i s i e s t  a i r c r a f t .  Noise 
f e e s  could  a l s o  be used d i f f e r e n t i a l l y  t o  h e l p  s h i f t  n o i s i e r  a i r c r a f t  from a 
c lose - in ,  urban impacted a i r p o r t  t o  a n  o u t l y i n g  a i r p o r t  wi th  g r e a t e r  n o i s e  
c a p a c i t y .  To avo id  d i s c r i m i n a t i o n  t h e  n o i s e  f e e  f o r  each a i r c r a f t  should be 
based upon s t a n d a r d  s i n g l e  e v e n t  n o i s e  r a t i n g s  f o r  t h e  a i r c r a f t ,  such as 
t h o s e  publ ished by t h e  FAA i n  Advisory C i r c u l a r  36-3B ( s u b j e c t  t o  t h e  
l i m i t a t i o n s  con ta ined  i n  i t s  preamble). The r e v e r s e  s t r a t e g y  can a l s o  be  
a p p l i e d .  I n s t e a d  of a s s e s s i n g  a f e e ,  an  a i r p o r t  o p e r a t o r  can reward air  
c a r r i e r s  who go t o  e x t r a  l e n g t h s  t o  reduce n o i s e  genera ted  by t h e i r  a i r c r a f t  
by p rov id ing  a d i scount  o r  a r e d u c t i o n  i n  l and ing  f e e s .  This  might a l s o  a c t  
as a n  i n c e n t i v e  f o r  a i r  c a r r i e r s  t o  use  one a i r p o r t  over  a n o t h e r  i n  s p e c i a l  
c i r c u n s t a n c e s .  

324. NOISE BARRIERS (SHIELDING). Ground-level n o i s e  sources  on an a i r p o r t  
i n c l u d e  run-up and maintenance a r e a s ,  taxiways and f r e i g h t  warehouse a r e a s .  
Because t h e  n o i s e  i s  genera ted  on t h e  ground, t h e  impact i s  u s u a l l y  conf ined 
t o  t h o s e  a r e a s  immediately a d j a c e n t  t o  t h e  source .  An e f f e c t i v e  method of 
m i t i g a t i n g  t h i s  type  of n o i s e  impact is through use of sound b a r r i e r s  o r  
berms. "Ilush houses" may be a p p r o p r i a t e  i n  engine maintenance a r e a s .  
S t r a t e g i c  placement of new hangar o r  t e r m i n a l  s t r u c t u r e s  on t h e  a i r p o r t  may 
a l s o  be used. These w i l  s h i e l d  a d j a c e n t  neighborhoods by absorb ing  and 
t h i r d  method i s  t h e  movement of run-up and maintenance o p e r a t i o n s  t o  an a r e a  
o f  t h e  a i r p o r t  away from t h e  community. One common misconcept ion is  t h a t  
t r e e s  o r  bushes w i l l  p rovide  s u b s t a n t i a l  a t t e n u a t i o n  of sound.. This  is not  
t r u e  excep t  when bands s e v e r a l  hundred f e e t  wide a r e  used and when they a r e  
p l a n t e d  t h i c k l y  wi th  both  t r e e s  and underbrush.  

325. ACQUISITION OF LAND AND INTEREST THEREIN. Purchase of s u f f i c i e n t  l a n d  
a r e a  t o  t o t a l l y  c o n t a i n  t h e  s i g n i f i c a n t  n o i s e  impacts of an a i r p o r t  i s  
u s u a l l y  i m p r a c t i c a l .  Not on ly  i s  it v e r y  c o s t l y ,  bu t  it  removes too much 
p o t e n t i a l l y  v a l u a b l e  l and  from l o c a l  t a x  r o l l s .  However, c e r t a i n  land a r e a s  
a r e  o f t e n  much more c r i t i c a l  t o  ach iev ing  o r  main ta in ing  an  a i r p o r t ' s  n o i s e  
c o m p a t i b i l i t y  than a r e  o t h e r s .  Purchase of f u l l  o r  p a r t i a l  i n t e r e s t  i n  such 
l a n d s  may be t h e  on ly  way t h e  a i r p o r t  can be a s s u r e d  of long-term 
p r o t e c t i o n .  Acquis i t ion  by t h e  a i r p o r t  of development r i g h t s  f o r  a l l  but  
n o i s e  t o l e r a n t  development v i a  easement i n  t h e s e  c r i t i c a l  a r e a s  may o f t e n  be 
accomplished a t  much l e s s  c o s t  than purchase i n  fee-simple. Compatible 
development under such r e s t r i c t i o n s  should enhance t h e  a i r p o r t  a s  w e l l  a s  
t h e  l o c a l  t a x  r o l l s .  
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326. COMPLETE OR PARTIAL CURFEWS. Curfews a r e  an e f f e c t i v e  though c o s t l y  
method of c o n t r o l l i n g  n o i s e  i n t r u s i o n  i n t o  a r e a s  a d j a c e n t  o r  i n  proximity  t o  
a n  a i r p o r t .  They should be rese rved  a s  a s t r a t e g y  of last  r e s o r t ,  however, 
when a l l  o t h e r  o p t i o n s  have been shown t o  be c l e a r l y  inadequa te ,  because of 
t h e i r  d r a s t i c  n e g a t i v e  i n p a c t s  upon both  a v i a t i o n  and t h e  community's 
b e n e f i t  from a v i a t i o n .  They can t ake  v a r i o u s  forms, from r e s t r i c t i o n s  upon 
some o r  a l l  f l i g h t s  dur ing  c e r t a i n  pe r iods  of the  day through r e s t r i c t i o n s  
based upon n o i s e  t h r e s h o l d  and c e r t i f i c a t e d  a i r c r a f t  n o i s e  l e v e l s  ( s e e  AC 
36-3B). Since  unwanted n o i s e  i n t r u s i o n s  a r e  most pronounced i n  t h e  l a t e  
evening o r  e a r l y  morning hours ,  curfew:; a r e  u s u a l l y  implemefited t o  r e s t r i c t  
o p e r a t i o n s  t h a t  occur  dur ing  those  per iods .  The per iod of 2200 hours  t o  
0700 hours  i s  when most people a r e  r e s t i n g  and a r e  most s e n s i t i v e  t o  n o i s e  
i n t r u s i o n s .  However, it should be pointed ou t  t h a t  curfews have economic 
impacts  upon a i r p o r t  u s e r s ,  upon those  providing a i r p o r t - r e l a t e d  s e r v i c e s ,  
and upon t h e  community a s  a whole. Other communities may a l s o  be impacted 
through c u r t a i l m e n t  of s e r v i c e .  Thus undue burden on i n t e r s t a t e  o r  f o r e i g n  
commerce i s  a s p e c i f i c  concern of t h e  ASNA Act.  Therefore ,  curfews should 
on ly  be c o n s i d e r e e  a f t e r  c a r e f u l  t o c s i d e r a t i o n  of o t h e r  a l t e r n a t i v e s  and 
a f t e r  thorough c o n s u l t a t i o n  wi th  the  a f f e c t e d  p a r t i e s .  

327 .-329. RESERVED. 
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SECTION 3. STATE/LOCAL GOVERNMENT OPTIONS (STRATEGIESTO 
PREVENT NEW NONCOMPATIBLE DEVELOPMENT) 

330. DEVELOPMENT CONTROL. Land use and development c o n t r o l s  based upon a 
w e l l  worked o u t  compat ible  l and  use  p lan  i s  among t h e  most po ten t  and 
a f f o r d a b l e  of a l l  t h e  c o m p a t i b i l i t y  s t r a t e g i e s .  his is p a r t i c u l a r l y  so i n  
s t i l l  developing a r e a s .  The e x e r c i s e  of t h e s e  l a n d  use  and development 
c o n t r o l s  i s  u s u a l l y  w i t h i n  t h e  a u t h o r i t y  of l o c a l  o r  county governments 
r a t h e r  than  i n  t h e  a i r p o r t  o p e r a t o r .  Even when t h e  a i r p o r t  is opera ted  by 
t h e  same governmental  body which e x e r c i s e s  t h e s e  c o n t r o l s  t h e r e  is  o f t e n  ' 

l i t t l e  r e c o g n i t i o n  o r  a c t i o n  based on t h e  needs i n  t h e s e  c r i t i c a l  a r e a s .  
This  emphasizes t h e  need f o r  a comprehensive approach t o  developing an  
a i r p o r t  n o i s e  c o m p a t i b i l i t y  program. A number of d i f f e r e n t  c o n t r o l s  are 
normal ly  a v a i l a b l e  t o  l o c a l  governments and/or  t o  a i r p o r t  opera t o r s  t o  
p reven t  i n t r u s i o n  of noncompatible development. The c o n t r o l s  which a r e  
g e n e r a l l y  most u s e f u l  f o r  m i t i g a t i n g  n o i s e  i n t r u s i o n s  o r  ach iev ing  
compat ible  l and  use w i t h i n  proximity  t o  t h e  a i r p o r t  a r e :  zoning,  easements,  
t r a n s f e r  of development r i g h t s ,  l and  purchase ( f o r  compatible pub l ic  use ) ,  
and c a p i t a l  improvements. I n  a d d i t i o n ,  l o c a l  governments can cons ider  
e s t a b l i s h i n g  minimum a c o u s t i c a l  i n s u l a t i o n  s t a n d a r d s ,  expressed as Sound 
Transmission C o e f f i c i e n t s  (STC) f o r  new r e s i d e n t i a l  dwel l ings  w i t h i n  high 
n o i s e  impact contours .  Approrpia te  e x p e r t i s e  should be consu l ted  i n  
developing such a code. 

331. ZONING.  The most common land  use c o n t r o l  i s  zoning. Zoning is  an 
e x e r c i s e  of t h e  p o l i c e  powers of a s t a t e  o r  l o c a l  government which e n a b l e s  
t h a t  government t o  d e s i g n a t e  t h e  uses  t h a t  a r e  pe rmi t t ed  f o r  each p a r c e l  of 
l and .  It normally c o n s i s t s  of a zoning ordinance which s p e c i f i e s  l and  
development and use c o n s t r a i n t s .  One of t h e  primary advantages  of zoning i s  
t h a t  i t  may be used t o  promote l and  use c o m p a t i b i l i t y  whi le  l e a v i n g  t h e  l and  
i n  p r i v a t e  ownership,  on t h e  t a x  r o l l s ,  and economically product ive .  
Although most c i t i e s  and l a r g e r  towns have zoning a u t h o r i t y ,  i t  should be 
remembered t h a t  r u r a l  a r e a s  o f t e n  a r e  not s u b j e c t  t o  t h i s  remedy, s i n c e  i n  
many s t a t e s  c o u n t i e s  have on ly  l i m i t e d  ( o r  no) zoning a u t h o r i t y .  

a. Use of Zoning. I n  o r d e r  f o r  zoning t o  work e f f e c t i v e l y  i t  should 
be  based upon a comprehensive plan.  This p lan must c o n s i d e r  t h e  t o t a l  needs 
o f  t h e  co&unity a long  w i t h  t h e  s p e c i f i c  needs of t h e  a i r p o r t .  A 
comprehensive p lan  d e f i n e s  t h e  g o a l s  and o b j e c t i v e s  of a community and 
zoning i s  one o f  t h e  t o o l s  a v a i l a b l e  t o  t h e  community f o r  implementing t h a t  
p lan.  Zoning can  and should be used c o n s t r u c t i v e l y  t o  i n c r e a s e  t h e  v a l u e  
and p r o d u c t i v i t y  of t h e  a f f e c t e d  land.  For zoning t o  be v i a b l e ,  t h e r e  
should be a reasonab le  p r e s e n t  o r  f u t u r e  need f o r  each des igna ted  use. 
Within i t s  l i m i t a t i o n s ,  zoning is a p r e f e r r e d  method of c o n t r o l l i n g  land use 
i n  n o i s e  impacted a reas .  

b. L i m i t a t i o n s  of Zoning. Zoning has a number of l i m i t a t i o n s  which 
must be cons idered  when using it a s  a c o m p a t i b i l i t y  implementation t o o l :  

(1) Zoning is no t  n e c e s s a r i l y  permanent. In most j u r i s d i c t i o n s ,  
t h e  c u r r e n t  l e g i s l a t i v e  body is n o t  bound by p r i o r  zoning a c t i o n s  and it may 
change t h a t  zoning. Consequently, zoning which ach ieves  c o m p a t i b i l i t y  is  
s u b j e c t  t o  c o n t i n u a l  p r e s s u r e  f o r  change from b o t h  urban expansion and those  
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who might p r o f i t  from such changes. Also, from time to  time the  e n t i r e  
zoning ordinance f o r  a j u r i s d i c t i o n  w i l l  be updated t o  accommodate increased 
growth o r  incorpora te  new land use concepts.  

(2)  Cumulative zoning can permit nonconpatible development. A 
number of communities s t i l l  have "ccmulative" type zoning d i s t r i c t s  which 
permit a l l  "higher" uses  (such a s  r e s i d e n t i a l )  i n  "lower" use d i s t r i c t s  
(such a s  commercial o r  i n d u s t r i a l ) ,  thus  permi t t ing  development t h a t  may be 
incompatible .  In  these  i n s t ances  i t  would be necessary t o  prepare and adopt 
new o r  a d d i t i o n a l  zoning use d i s t r i c t s  of the "exclusive" type which c l e a r l y  
s p e c i f y  t he  uses  permitted and exclude a l l  o the r  uses. 

(3)  Zoning i s  usua l ly  not  r e t r o a c t i v e. Changing zoning pr imar i ly  
f o r  t h e  purpose of p roh ib i t i ng  a use which i s  a l r eady  i n  ex i s t ence  i s  
normally no t  possible .  I n  some j u r i s d i c t i o n s ,  any zoning or  rezoning t h a t  
a f f e c t s  c u r r e n t  land uses  may not  pass s t a t e  c o n s t i t u t i o n a l  t e s t s .  However, 
i f  such zoning i s  permissable and is  accomplished, the  use may be permitted 
t o  remain a s  a "nonconfoming" use u n t i l  such t i m e  a s  i t  is  changed 
v o l u n t a r i l y  t o  a conforming use or  u n t i l  the  owner h a s  had ample opportuni ty  
t o  recoup h i s j h e r  investment. 

(4 )  Zoning c o n t r o l s  a r e  normally app l i cab l e  t o  those a r e a s  within 
t h e  boundaries of t he  zoning j u r i s d i c t i o n .  Noise impacts with a i r p o r t  
ope ra t i on ,  however, o f t e n  span more than one such j u r i s d i c t i o n .  Therefore,  
e f f e c t i v e  zoning r e q u i r e s  t he  coordinated e f f o r t s  of a l l  t he  involved 
j u r i s d i c t i o n s .  Zoning which implements a land use compat ib i l i ty  plan w i l l  
o f t e n  be a composition of e x i s t i n g  and new zoning d i s t r i c t s  within each of 
t he  j u r i s d i c t i o n s  covered by the plan. Often, each j u r i s d i c t i o n  w i l l  have a 
d i f f e r e n t  zoning ordinance with d i s t r i c t s  having d i f f e r e n t  a p p l i c a b i l i t y  f o r  
implementing the  compa t ib i l i t y  plan. 

332. EASEMENTS. An easement is  a r i g h t  held by one person to  make use of 
t h e  land  of another  f o r  a l im i t ed  purpose. In the  context  of a i r p o r t  noise  
' compat ib i l i ty  planning, two genera l  types of easements a r e  p s s i b i e  : 
p o s i t i v e  easements t o  a l low someone to  make noise  over the land and nega t ive  
easements t o  prevent the c r e a t i o n  or cont inua t ion  of unprotected no ise  
s e n s i t i v e  uses  on the  property.  Easements can be an e f f e c t i v e  s t r a t e g y  f o r  
a s su r ing  compatible development around a i r p o r t s .  Amajor  advantage of 
easements f o r  c o n t r o l l i n g  land use around a i r p o r t s  i s  t h a t  they can be 
permanent, whereas zoning may be e a s i l y  changed. Pdd i t i ona l ly ,  easements 
o f t e n  may be acquired f o r  a f r a c t i o n  of t he  t o t a l  value of the  land and thus  
be less expensive than o u t r i g h t  purchase. Acquis i t ion of easements does not 
reduce t h e  no ise  impacts on people o r  by and of i t s e l f  change noncompatible 
l a n d  uses  t o  compatible uses. However, the purchase of p r i ce  can and should 
be  dedica ted  t o  t he  soundproofing and o r  use change necessary t o  achieve 
compa t ib i l i t y .  The most important advantage of easements over f u l l  
a c q u i s i t i o n  i s  t h a t  the  land is  l e f t  on t he  t a x  r o l l s  and remains f r e e  f o r  
compat ible  development by i t s  owner(s). 

a. Obtaining Easements. Easements may be obtained i n  a number of 
ways inc luding  purchase, condemnation, and dedica t ion .  For each easement 
acqui red ,  cons idera t ion  nay be given t o  including a l e g a l  d e s c r i p t i o n  of the 
no i se  t h a t  may be c rea ted  over t he  property,  descr ib ing  c l a s s e s  of uses 
which may be e s t ab l i shed  or  maintained with and without soundproofing, and, 
where app l i cab l e ,  g r an t ing  an av iga t ion  easement. Chap 3 
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b. Purchase. Easements nay be purchased v i a  negot ia t ion  with the 
p r i c e  based upon the  value t o  t he  owner of t he  r i g h t s  surrendered. Timing 
can have a s i g n i f i c a n t  e f f e c t  upon the  p r i ce  paid; once the  subjec t  land has 
g o t t e n  i n t o  the  arena of specula t ion ,  p r i c e s  tend t o  r i s e  quickly.  

c. Condemnation. Easements, may a l s o  be obtained by condemnation, i n  
a manner s i m i l i a r  t o  f u l l  r i g h t s  condemnation. The c o s t ,  while s t i l l  l i k e l y  
t o  be l e s s  than t h a t  of o u t r i g h t  a c q u i s i t i o n  ( f e e  simple) of the land, is 
l i k e l y  t o  be s i g n i f i c a n t l y  higher  than s i m i l a r  r i g h t s  obtained v i a  
nego t i a t i on  because of the time and cour t  c o s t s  involved. Also, the cos t  of 
any ill w i l l  generated by a condemnation a c t i o n ,  while d i f f i c u l t  t o  measure, 
can be s i g n i f i c a n t .  

d. Dedication. Dedication is  another  way to  ob ta in  easements. 
Subdivision r egu la t i ons  governing the  development of land f o r  i n d u s t r i a l  o r  
o t h e r  purposes can include provis ion fo r  dedica t ing  p r iva t e  land or 
easements upon p r i v a t e  land f o r  publ ic  purposes. When easements f o r  
a i rpor t -envi rons  compa t ib i l i t y  a r e  considered necessary and when they a r e  
determined t o  be compatible with t he  intended use of the land ,  the need f o r  
such easements may be required by l o c a l  agencies  i n  the  approval of 
subdiv is ion  dedica t ions .  

333. TRANSFER OF DEVELOPMENT RIGHTS (TDR). TDR involves  separa te  ownership 
and use of the  var ious  " r igh t s "  a s soc i a t ed  with a parce l  of r e a 1 , e s t a t e .  
Under t he  TDR concept,  some of the proper ty ' s  development r i g h t s  a r e  
t r a n s f e r r e d  t o  a  remote l o c a t i o n  where they may be used t o  i n t e n s i f y  
al lowable development. With TDR, f o r  example, l ands  within an a i r p o r t ' s  
no ise  impact a r ea  could be kept i n  open space o r  a g r i c u l t u r a l  uses and t h e i r  
development r i g h t s  f o r  r e s i d e n t i a l  uses  t r ans fe r r ed  t o  l oca t ions  ou ts ide  the 
a r ea .  Landowners could be compensated f o r  the t r ans fe r r ed  r i g h t s  by t h e i r  
s a l e  a t  the  new loca t ions  or  the r i g h t s  could be purchased by the a i r p o r t .  
Depending upon market condi t ions  and/or l e g a l  requirements,  the a i r p o r t  
could e i t h e r  hold or  r e s e l l  the r i gh t s .  The TDR approach must be f u l l y  
coordinated wi th  the  community's planning and zoning. It may be necessary 
f o r  the  zoning ordinance t o  be amended i n  order  t o  permit TDR's. Also, such 
t r a n s f e r s  must usua l ly  be contained wi th in  s i n g l e  zoning ju r i sd i c t i ons .  

334. PURCHASE. There a r e  o f t e n  l oca t ions  or  circumstances within the noise  
impact a r e a s  which leave l i t t l e  choice o the r  than d i r e c t  a c q u i s i t i o n  of f u l l  
o r  p a r t i a l  i n t e r e s t  i n  the impacted land by e i t h e r  the  a i r p o r t  sponsor o r ,  
perhaps, by s t a t e  o r  l o c a l  l e v e l s  of government. Purchase of noise  impacted 
land is  the  most d i r e c t  (and usua l ly  the most expensive) of a l l  forms of 
land use cont ro l .  However, when combined with e i t h e r  r e s a l e  f o r  compatible 
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purposes  can c o n s i d e r a b l y  enhance c o m p a t i b i l i t y .  P r o v i s i o n s  of t h e  Uniform 
Reloca t ion  A s s i s t a n c e  and Real P r o p e r t y  Acquis i t ion  P o l i c i e s  Act of 1970 
(P.L. 91-646) a r e  a p p l i c a b l e  whenever Federa l  o r  f e d e r a l l y - a s s i s t e d  programs 
a r e  involved i n  such purchases.  

3 3 5 . - 3 3 9 .  RESERVED. 

SECTION 4. STATEILOCAL GOVERNMENT OPTIONS (ACTIONS TO 
REDUCE EXISTING NONCOMPATIBLE USES) 

340. REMEDIAL ACTIONS. I n  c a s e s  where t h e r e  a r e  a l r e a d y  e x i s t i n g  c o n f l i c t s  
between land-use and a i r p o r t  n o i s e ,  remedial  o r  c o r r e c t i v e  a c t i o n s  may be 
a p p r o p r i a t e .  The degree  of remedial  a c t i o n  all be dependent upon t h e  
degree  of u r b a n i z a t i o n  around t h e  a i r p o r t .  Where t h e  n o i s e  impacts f a l l  on 
predominate ly  r u r a l  l and  o r ,  where a new a i r p o r t  is b u i l t  i n  an undeveloped 
a r e a ,  t h e r e  may be on ly  a few s c a t t e r e d  noncompatible uses  t o  be reso lved .  
I n  urbanized a r e a s ,  however, remedial  a c t i o n s  a r e  complex and' may be 
d i f f i c u l t  t o  implement. Change t o  n o i s e  compat ible  usages ,  soundproof ing,  
and a c q u i s i t i o n  of f u l l  o r  p a r t i a l  i n t e r e s t  i n  t h e  l and  a r e  examples of 
p o s s i b l e  a c t i o n s  t h a t  can be used t o  m i t i g a t e  n o i s e  impacts .  Changes i n  t h e  
u s e  of n o i s e  impacted l and  o r  changes i n  occupancy t o  uses  o r  occupat ions  
less s e n s i t i v e  t o  n o i s e  a r e  obvious and p r a c t i c a l  s t r a t e g i e s  f o r  r e s o l v i n g  
c o n f l i c t s .  

341. ENCOURAGEMENT OF EXISTING FAVORABLE TRENDS. Land use i n  urban a r e a s  
i s  i n  a c o n t i n u a l  s t a t e  of change and t r a n s i t i o n .  Many of these  changes 
t end  t o  favor  a tu rnover  i n  l and  use  from noncompatible t o  compatible.  A 
t y p i c a l  example would be t h e  t r a n s i t i o n  of o l d e r  r e s i d e n t i a l  a r e a s  i n t o  
r e t a i l ,  commercial, o r  o f f i c e  uses .  Encouragement and promotion of these  
t r e n d s  can be through t h e  implementat ion of p u b l i c  p o l i c y  and l o c a l  p lann ing  
p rocesses .  

3 4 2 .  CONSTRUCTIVE USE OF PLANNING AND ZONING.  D e t a i l e d  planning of land 
w i t h i n  n o i s e  impact a r e a s  by l o c a l  a u t h o r i t i e s  and c o n s t r u c t i v e  uses  of 
zoning changes can o f t e n  improve both  c o m p a t i b i l i t y  and land va lues .  Noise 
s e n s i t i v e  uses  cannot normally be f o r c e d  t o  move by simply changing t h e i r  
zoning t o  a use  d i s t r i c t  t h a t  is compatible.  The e x i s t i n g  uses  must be 
p e r m i t t e d  t o  c o n t i n u e  under t h e  new zoning as "Legal Nonconforming Uses" a s  
l o n g  as t h e  use  is cont inuous  and unchanged o r  u n t i l  t h e  owner has  had an 
o p p o r t u n i t y  t o  r e c e i v e  a f a i r  v a l u e  from t h e  use.  This s t r a t e g y  then f i n d s  
p r o d u c t i v e  and compat ible  uses  f o r  t h e  land which w i l l  g ive  t h e  p resen t  land 
owner a f a i r  r e t u r n  on h i s  investment  i n  a d d i t i o n  t o  cover ing h i s  r e l o c a t i o n  
expenses.  The l and  should then be rezoned accordingly .  
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3 4 3 .  CONSTRUCTIVE USE OF PUBLIC CAPITAL IMPROVEMENT PROJECTS. Locat ing and 
programming of p u b l i c  works p r o j e c t s  can e x e r t  s t r o n g  i n f l u e n c e s  over  l and  
u s e  t r e n d s  and demands. These i n c l u d e  road c o n s t r u c t i o n  and widenings,  
t r a n s i t  s e r v i c e ,  schoo ls ,  parks  o r  r e c r e a t i o n  f a c i l i t i e s ,  water and sewer 
l i n e s ,  and f lood  c o n t r o l  p r o j e c t s .  Exercised j u d i c i o u s l y  as an 
implementation t o o l  f o r  promoting compat ible  l and  use such c a p i t a l  
improvenents can be a powerful t o o l .  

344.  PURCIIASE ASSURANCE PROGRAMS. Purchase guaran tees  can be a p p l i e d  t o  
r e s i d e n t i a l  p r o p e r t i e s  w i t h i n  l i g h t l y  o r  short-term n o i s e  impacted a r e a s  t o  
h e l p  a s s u r e  t h e i r  s a l e a b i l i t y .  Such s a l e s  should then be t o  i n d i v i d u a l s  no t  
as s e n s i t i v e  t o  t h e  n o i s e  impacts  o r  who have t r a d e  o f f  v a l u e s  f o r  r e s i d i n g  
i n  t h e s e  p a r t i c u l a r  a r e a s .  S a l e s  agreements should a s s u r e  t h a t  a l l  f u t u r e  
purchase rs  are cognizan t  of t h e  n o i s e  l e v e l s  and s i g n  a p p r o p r i a t e  r e l e a s e s  
o r  easements. The advantages  of t h i s  s t r a t e g y  a r e  i t s  r e l a t i v e l y  low c o s t s  
and i t s  r e t e n t i o n  of o the rwise  v i a b l e  r e s i d e n t i a l  a r e a s .  

345.  SOUNDPROOFING. Soundproofing c o n s i s t s  of i n c r e a s i n g  t h e  e x t e r i o r  t o  
i n t e r i o r  sound t ransmiss ion  l o s s e s  of a b u i l d i n g  by i d e n t i f y i n g  those  
s t r u c t u r a l  e lements  providing t ransmiss ion  pa ths  and applying a p p r o p r i a t e  
m o d i f i c a t i o n s  t o  improve n o i s e  a t t e n u a t i o n .  

a. Metr ics .  The a i r p o r t  cumulative n o i s e  m e t r i c  (Ldn) i s  u s e f u l  
as a n  i n d i c a t o r  t h a t  soundproofing may be r e q u i r e d  i n  a p a r t i c u l a r  area. 
However, when cons ider ing  any s p e c i f i c  b u i l d i n g  s i t e  wi th in  a cumulative 
n o i s e  exposure contour  ( r e p r e s e n t i n g  s i g n i f i c a n t  n o i s e  impact)  it  i s  
recommended t h a t  a d d i t i o n a l  a n a l y s i s  v i a  s i n g l e  event  maximum sound l e v e l  
and /or  sound p r e s s u r e  l e v e l  v e r s u s  f requency d a t a  be used t o  determine t h e  
n e c e s s i t y  (and /or  e l i g i b i l i t y )  f o r  soundproofing.  While LAS i s  u t i l i z e d  
t o  a s s e s s  e l i g i b i l i t y ,  t h e  sound p r e s s u r e  l e v e l s  i n  each of t h e  one-third 
oc tave  bands a r e  r e q u i r e d  t o  des ign  and implement soundproofing measures. 
The A-weighted sound l e v e l  i s  more u t i l i t a r i a n  than o t h e r  s i n g l e  even t  
m e t r i c s  i n  e s t a b l i s h i n g  the  need f o r  soundproofing a s  many of the  s l e e p ,  
speech and a c t i v i t y  i n t e r f e r e n c e  c r i t e r i a  have been developed us ing  LAS 
l e v e l s. 

b. Sea l ing  E x i s t i n g  Leaks. I n  soundproofing most s t r u c t u r e s ,  t h e  
f i r s t  f i v e  d e c i b e l s  of a d d i t i o n a l  sound i n s u l a t i o n  u s u a l l y  can be ob ta ined  
by s e a l i n g  e x i s t i n g  l e a k s .  A v e r y  small  gap o r  imperfect  s e a l  i n  an  
o t h e r w i s e  massive w a l l  can r e s u l t  i n  on ly  moderate sound a t t e n u a t i o n .  

c. R e t r o f i t  of  E x i s t i n g  Bui ldings .  For r e h a b i l i t a t i o n  of e x i s t i n g  
b u i l d i n g s ,  soundproofing m o d i f i c a t i o n s  i n c l u d e :  replacement of e x i s t i n g  
windows w i t h  windows o f - g r e a t e r  sound t ransmiss ion  c o e f f i c i e n t  ( STC) r a t i n g ,  
o r  adding a second l a y e r  of g l a s s ;  upgrading doors  and seals; a c o u s t i c  
b a f f l i n g  of v e n t s ;  adding i n s u l a t i o n  t o  w a l l s  and a t t i c  spaces;  adding 
a n o t h e r  l a y e r  of w a l l  m a t e r i a l  t o  e x i s t i n g  w a l l s ,  i n  e f f e c t  c r e a t i n g  a 
two-panel w a l l ;  e l i m i n a t i n g  windows and f i l l i n g  t h e  space t o  match e x t e r i o r  
walls ( o n l y  recommended t o  ach ieve  n o i s e  reduc t ion  commensurate wi th  the  
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p o t e n t i a l  c a p a b i l i t y  of the wal l ) .  Some very e f f e c t i v e  soundproofing 
techniques ,  such a s  s taggered s tuds  or  f iberboard  under paneling a r e  no t  
s u i t a b l e  f o r  r e t r o f i t  because they would involve v i r t u a l  demoli t ion of the 
e x i s t i n g  s t r u c t u r e  and cons t ruc t ion  of a new wall .  

d. New Construction. For new sound-insulafed cons t ruc t ion ,  des ign  
cons ide ra t i ons  o f t e n  inc lude :  using br ick  or  concrete  masonry wa l l s ,  us ing  
s taggered  s t u d s ,  i n s u l a t i o n  and f iberboard  under i n t e r i o r  and e x t e r i o r  
f i n i s h  m a t e r i a l s ;  i n s t a l l i n g  a t t i c  space i n s u l a t i o n ;  properly b a f f l i n g  ven t s  
avoiding s i n g l e  j o i n t  roof cons t ruc t ions  where i n t e r i o r  and e x t e r i o r  
m a t e r i a l s  a r e  a t tached  t o  the  same r a f t e r s ;  avoiding exposed r a f t e r  c e i l i n g s  
wi th  any roof m a t e r i a l  o the r  than t h i c k  concrete  and with no i n t e r i o r  f i n i s h  
c e i l i n g s ;  i n s t a l l a t i o n  of a i r  condi t ion ing;  mortar should be f r e e  of 
p inholes ;  and a l l  j o i n t s  should be wel l  sealed.  

e. Energy Savings from Soundproofing. The soundproofing of bu i ld ings  
has  two d i r e c t  energy e f f e c t s  - increased  energy consumption by a i r  
condi t ion ing  equipment due t o  the e l imina t ion  of n a t u r a l  v e n t i l a t i o n  and 
reduc t ion  i n  hea t  l o s s  due t o  the  s ea l i ng  of wal l s ,  windows and o ther  
openings. Energy sav ings  r e a l i z e d  by reduc t ion  of hea t  l o s s ,  w i l l  i n  t he  
long run o u t s t r i p  the  increased energy consumption of air condi t ioning.  One 
cau t ion  i s  i n  order  however; a  reduct ion i n  thermal energy t ransmission does 
n o t  always accompany a  reduc t ion  i n  sound t ransmission (e.g., concrete  
wal l ) .  

. f .  Cost/Renefie of Soundproofing. While soundproofing i s  both a 
f e a s i b l e  and p r a c t i c a b l e  means of a l l e v i a t i n g  the impact of ex t e rna l  no ise ,  
t h e  ana lys i s  should be made on a  case by case bas i s  i n  concert  with both 
a c o u s t i c a l  and a r c h i t e c t u r a l  e x p e r t i s e .  The genera l  condi t ion ,  age and 
r e p a i r  of a s t r u c t u r e  normally d i c t a t e  the  degree of soundproofing 
app l i ca t i on .  Also, the  bu i ld ing ' s  l o c a t i o n  and noise  exposure l e v e l s  must 
be quan t i f i ed  t o  i d e n t i f y  t he  t a r g e t  "reduct ion i n  no ise  level." Before a 
soundproofing program is i n i t i a t e d ,  t r adeo f f s  i n  c o s t s  and bene f i t s  should 
be c a r e f u l l y  examined. I f  some form of cos t  shar ing  arrangement between the 
a i r p o r t  opera tor  o r  a  governmental agency and the property owner should be 
u t i l i z e d ,  s u i t a b l e  agreements or  easements fo r  cu r r en t  and f u t u r e  a i r c r a f t  
no i se  should a l s o  be obtained. 

346. ACQUISITION OF IMPACTED LAND. I n  some circumstances,  there  may be 
l o c a t i o n s  o r  circumstances wi th in  the  no i se  impact a r ea s  which leave  l i t t l e  
choice  o the r  than d i r e c t  a c q u i s i t i o n  of f u l l  o r  p a r t i a l  i n t e r e s t  i n  the  
impacted land by e i t h e r  the a i r p o r t  sponsor o r ,  perhaps, by s t a t e  or  l o c a l  
l e v e l s  of government. A s  descr ibed i n  paragraph 343, cons t ruc t ive  use of 
l and  purchases f o r  o ther  publ ic  purposes can a l s o  enhance compat ib i l i ty .  
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Land o r  i n t e r e s t  i n  land (easement) may be acquired by negot ia t ion ,  through 
a vo luntary  program, o r  v i a  condemnation. In  any case ,  the  provis ions of 
t h e  Uniform Relocation Assis tance and Real Property Acquis i t ion P o l i c i e s  Act 
of 1970 (P.L. 91-646) a r e  app l i cab l e  whenever Federal o r  f e d e r a l l y  a s s i s t e d  
programs a r e  involved. 

a .  Land f o r  Other Publ ic  Uses. Noise impacted land can be acquired 
by a publ ic  o r  semi-public agency e i t h e r  t o  implement the  compat ib i l i ty  p lan  
o r  i n  cooperat ion with the plan while f u l f i l l i n g  another publ ic  purpose. 
Typical uses  may inc lude  s i t e s  f o r  equipment maintenance o r  s to rage  yards ,  
water o r  sewer works, and floodways or  r e se rvo i r s .  Other p o s s i b i l i t i e s  
inc lude  s e l ec t ed  park, r ec rea t ion ,  and open space uses  which a r e  no ise  
t o l e r a n t  (go l f  courses ,  skee t  ranges,  na tu re  areas, etc.) .  A l l  uses  should 
r e spec t  t he  he ight  and hazard requirements of t he  a i r p o r t  and be t o l e r a n t  of 
f u t u r e  a i r p o r t  growth. 

b. Land f o r  Compatible Resale. Occasionally,  s t a t e  o r  l o c a l  
governments a r e  w i l l i ng  t o  acqui re  land which is  then reso ld  with covenants 
o r  easements r e t a ined  to  a s su re  long-term compat ib i l i ty .  In some cases ,  i t  
may be f e a s i b l e  t o  change such land to  compatible uses  within e x i s t i n g  o r  
remodeled bui ldings.  In o ther  cases ,  it  would be d e s i r a b l e  t o  c l e a r  and 
redevelop the  land before  making i t  a v a i l a b l e  f o r  s a l e .  In e i t h e r  case,  t h e  
changes should be i n  compliance with the land use plan and be supported by 
app rop r i a t e  zoning. Appropriate covenants or  easements should be r e t a ined  
t o  a s su re  long-term compat ib i l i ty .  Since t h i s  s t r a t e g y  approaches the 
complexity of urban renewal, appropr ia te  e x p e r t i s e  should be consulted. 

347 .-349. RESERVED. 

SECTION 5. CONSULTATIONS 

350. CONSULTATIONS UNDER PART 150. In developing a no ise  exposure map and 
i d e n t i f y i n g  noncompa t i b l e  land uses the a i r  por t  p ropr ie tor  should i d e n t i f y  
t he  geographic a r e a s  of j u r i s d i c t i o n  of each public agency and planning 
agency which a r e  e i t h e r  wholly or  p a r t i a l l y  contained within the 65 hn 
contour  and meet with the appropr ia te  o f f i c i a l s  t o  d i s cus s  means of reducing 
t h e  no ise  impact a s  required by P a r t  150. Methods fo r  mi t iga t ing  and/or 
reducing the  e f f e c t s  of no ise  t h a t  a r e  a v a i l a b l e  t o  l o c a l  a u t h o r i t i e s  a f t e r  
consul t ing  with the  a i r p o r t  p rop r i e to r  a r e  discussed i n  s ec t i ons  3 and 4 of 
t h i s  chapter .  Pa r t  150 r equ i r e s  t h a t  consu l t a t i on  must include any a i r  
c a r r i e r s  and t o  the  ex t en t  p r ac t i cab l e ,  o the r  a i r c r a f t  opera tors  using the 
a i r p o r t .  P r io r  t o  submission of t he  no ise  exposure map or  no ise  
compa t ib i l i t y  program, the  a i r p o r t  opera tor  is required by Pa r t  150 t o  allow 
i n t e r e s t e d  persons adequate oppor tun i ty  t o  submit t h e i r  views, da t a ,  and 
comments concerning the co r r ec tnes s  and adequacy of the map o r  program and 
p ro j ec t i on  of a i r c r a f t  opera t ions .  FAA w i l l  not  i n j e c t  i t s e l f  i n t o  the 
e s s e n t i a l l y  l o c a l  r e s p o n s i b i l i t y  f o r  consu l t a t i on  imposed d i r e c t l y  on the 
a i r p o r t  opera tor  by the  ASNA Act, but w i l l  r e l y  upon the a i r p o r t  o p e r a t o r ' s  
c e r t i f i c a t i o n  under penal ty  of 18  U.S.C. 5 1001, t h a t  such consul ta t ion  has 
occurred (See 5 150.21). 
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352. CONSULTATION WITH AVIATION GROUPS. P a r t  150  r e q u i r e s  c o n s u l t a t i o n  
w i t h  a v i a t i o n  groups.  For a i r  c a r r i e r  a i r p o r t s ,  t h i s  c o n s u l t a t i o n  i n c l u d e s  
a l l  a i r  c a r r i e r s  and, t o  t h e  e x t e n t  p r a c t i c a b l e ,  o t h e r  a i r c r a f t  o p e r a t o r s  
u s i n g  t h e  a i r p o r t .  For o t h e r  than a i r  c a r r i e r  a i r p o r t s ,  c o n s u l t a t i o n s  
should i n c l u d e  those  a i r c r a f t  o p e r a t o r s  t h a t  do use t h e  a i r p o r t .  Thus, 
(1o p e r a t o r s "  may i n c l u d e  some o r  a l l  of t h e  fo l lowing  groups:  a i r l i n e s ;  
commuter a i r l i n e s ;  a i r  t a x i ;  and commercial; f l i g h t  t r a i n i n g  and 
i n s t r u c t i o n ;  based a i r c r a f t  o p e r a t o r s  ( b u s i n e s s ,  p r i v a t e ,  p u b l i c ) ;  and f i x e d ;  
base  o p e r a t o r s .  These c o n s u l t a t i o n s  should t a k e  p l a c e  as e a r l y  as p o s s i b l e  
i n  t h e  planning p rocess  i n  o r d e r  t h a t  t h e  view and p e r s p e c t i v e s  ob ta ined  may 
be f u l l y  i n t e g r a t e d  i n t o  t h e  s t u d y  e f f o r t .  Addi t iona l  c o n s u l t a t i o n s ,  as may 
be a p p r o p r i a t e ,  should be conducted throughout t h e  p rogress  of t h e  s tudy.  
I f  proposed a i r c r a f t  o p e r a t i o n a l  changes a r e  not  coord ina ted  wi th  t h e  
a p p r o p r i a t e  p a r t i e s  u n t i l  t h e  end of t h e  s tudy ,  t h e r e  is p o t e n t i a l  f o r  r e a l  
problems t o  develop.  

353. PUBLIC AND COMMUNITY INVOLVEMENT. 

a. The a i r p o r t  and t h e  community have a number of impor tan t  
i n f l u e n c e s  upon each o t h e r ,  i n c l u d i n g  economic, s o c i a l ,  and environmental  
c o n s i d e r a t i o n s .  The a i r p o r t  a c t s  as an  e n t r y  p o i n t  f o r  a i r  t r a v e l i n g  
v a c a t i o n e r s  and bus iness  persons  and f r e i g h t  movement. Since  t h e  a i r p o r t  
can a c t  as a major f o c a l  p o i n t  f o r  growth, it  should be i n t e g r a t e d  i n  t h e  
comprehensive planning p rocess  f o r  t h e  community and region.  There fore ,  i t  
i s  e s s e n t i a l  t o  r e c e i v e  p u b l i c  response t o  any new proposed a c t i o n s  f o r  
a i r p o r t  development t h a t  would i n f l u e n c e  t h e  pub l ic .  

b. Community involvement and p u b l i c  p a r t i c i p a t i o n  a r e  o f t e n  
de te rmin ing  f a c t o r s  i n  s u c c e s s f u l l y  a s s e s s i n g  t h e  
compatibility/noncompatibility of v a r i o u s  l and  uses  f o r  
i n d i v i d u a l  communities. The g o a l s ,  v a l u e s  and developmental  needs of the  
communities should  always be considered from t h e  e a r l y  (p lann ing)  s t a g e s  of 
l and  use e v a l u a t i o n .  See FAA Advisory C i r c u l a r  150/5050-4, C i t i z e n  
P a r t i c i p a t i o n  i n  A i r p o r t  Planning,  f o r  guidance i n  developing c i t i z e n  
p a r t i c i p a t i o n  and community involvement programs. 

c. When o r g a n i z i n g  a community involvement program, i t  i s  f i r s t  
necessa ry  t o  i d e n t i f y  t h e  i s s u e s  and t o  determine: 

(1 )  What in format ion  must be communicated t o  the  p u b l i c ;  
( 2 )  Which groups must r e c e i v e  t h i s  in fo rmat ion ;  
( 3 )  What . in fo rmat ion  must be rece ived  from t h e  p u b l i c ;  
(4 )  From which groups t h i s  in fo rmat ion  can be obta ined.  

d. S p e c i f i c  community involvement t echn iques  can then be e v a l u a t e d  
and a sequence of a c t i v i t i e s  developed, i n c l u d i n g  fo rmula t ion  of 
a l t e r n a t i v e s ,  a n a l y s i s  and e v a l u a t i o n  of a l t e r n a t i v e s ,  and t h e  f i n a l  
decisionmaking process .  A d d i t i o n a l  guidance t h a t  may be u s e f u l  on a v i a t i o n  
i s s u e s  may be found i n  F e d e r a l  Avia t ion  Admin is t ra t ion ' s  Connunity 
Involvement Manual. This  m y  be ob ta ined  from t h e  O f f i c e  of Environment and 
Energy, Noise Abatement Div i s ion ,  AEE-100, Washington, D.C.,  20591. 
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354. DOCUMENTATION. I n  accordance wi th  P a r t  150, t h e  a i r p o r t  o p e r a t o r  i s  
t o  provide documentation summarizing t h e  pub l ic  procedure and i n p u t  t o  t h e  
program. I n  a d d i t i o n ,  t h e  o p e r a t o r  i s  t o  provide documentation of 
c o n s u l t a t i o n  wi th  o f f i c i a l s  of p u b l i c  agenc ies ,  planning agenc ies ,  FAA 
r e q u i r e d ,  and o t h e r  Federa l  o f f i c i a l s  which may be a f f e c t e d  by t h e  proposed 
a c t i o n .  This  documentation may c o n s i s t  of summaries of communications 
between t h e  o r g a n i z a t i o n s  i n d i c a t i n g  t h e  i s s u e s  and dep th  of review o r  i t  
may c o n s i s t  of a summary of comments and r e p l i e s  t o  t h e  plan o r  l e t t e r s  of 
a p p r o v a l  adop t ing  t h e  proposed a c t i o n .  

355 .-359. RESERVED. 

SECTION 6. ANALYSIS OF COSTS AND BENEFITS 
AND SELECTION OF AN ALTERNATIVE 

360. GENERAL. The c o s t s  and b e n e f i t s  of each reasonab le  a l t e r n a t i v e  should 
be i d e n t i f i e d  and a s s e s s e d  i n  o r d e r  t o  form a  l o g i c a l  b a s i s  f o r  
decisionmaking.  D e t a i l e d  a l t e r n a t i v e s  most c l o s e l y  approaching an  optimum 
s o l u t i o n  t o  t h e  n o i s e  c o m p a t i b i l i t y  problems of t h e  p a r t i c u l a r  a i r p o r t  
should  be i d e n t i f i e d .  Costs may be g e n e r a l l y  grouped as p o s s i b l e  
c o n s t r a i n t s  upon i n t e r s t a t e  o r  f o r e i g n  commerce, o r  as environmental ,  
economic, and s o c i a l  impacts.  Obviously, s o l u t i o n s  ( a l t e r n a t i v e s )  w i l l  not  
o n l y  d i f f e r  i n  t h e i r  c o s t s  and b e n e f i t s ;  c o s t s  and b e n e f i t s  may a l s o  acc rue  
t o  d i f f e r e n t  groups ,  i n d u s t r i e s ,  geograph ica l  a r e a s ,  o r  persons.  

361. CONSTRAINTS UPON INTERSTATE AND FOREIGN COMMERCE. A s t i p u l a t i o n  of 
t h e  ASNA Act and of FAR P a r t  150 i s  t h a t  an approved a i r p o r t  no i se  
c o m p a t i b i l i t y  program no t  c r e a t e  an undue burden on i n t e r s t a t e  o r  f o r e i g n  
commerce. Such an undue burden i s  o f t e n  d i f f i c u l t  t o  i d e n t i f y  and i s  based 
upon a number of t r a d e - o f f s ,  which go beyond t h e  r e s p o n s i b i l i t i e s  of t h e  
l o c a l  a i r p o r t  o p e r a t o r .  For example, a r e s t r i c t i o n  upon t h e  o p e r a t i o n s  of 
a i r c r a f t  exceeding a  g iven  n o i s e  l e v e l  between 1 0  p.m. and 7 a.m. could 
c r e a t e  too small a "window" f o r  connect ion wi th  ano ther  a i r p o r t  2,000 m i l e s  
away. F u l l  c o n s u l t a t i o n  wi th  t h e  FAA, t h e  a i r  c a r r i e r  u s e r s  of t h e  a i r p o r t ,  
and wi th  o t h e r  u s e r s  w i l l  i d e n t i f y  c o n s t r a i n t s  i n  t h i s  a r e a  and h e l p  
g e n e r a t e  mutual ly  a c c e p t a b l e  compromises. 

362. ENVIRONMENTAL COSTS. Each a c t i o n  proposed by an a i r p o r t  no i se  
c o m p a t i b i l i t y  program may have e n v i r o n n e n t a l  c o s t s  and/or  b e n e f i t s  t o  be 
t r a d e d  o f f  a g a i n s t  i t s  economic and s o c i a l  c o s t s  and b e n e f i t s .  The 
environmental  i n p a c t s  may a l s o  have t o  be a s s e s s e d  under Federal  o r  s t a t e  
g u i d e l i n e s  p r i o r  t o  implementing t h e  a c t i o n .  The a n a l y s i s  a t  t h i s  
p r e l i m i n a r y  s t a g e  should be s u f f i c i e n t  t o  reasonab ly  a s s u r e  t h a t  f u t u r e  
implementation w i l l  be both  p o s s i b l e  and w i t h i n  the  c o n s t r a i n t s  of economic 
and s o c i a l  c o s t s .  I f  a p a r t i c u l a r  a c t i o n  is  c r i t i c a l  t o  t h e  success  of t h e  
a l t e r n a t i v e ,  then  a more thorough a n a l y s i s  may be i n  o rder .  FAA Orders 
1050.1C, P o l i c i e s  and Procedures  f o r  Consider ing Environmental Impacts,  and 
5050.4, Ai rpor t  Environmental Handbook, g i v e  d e t a i l e d  i n s t r u c t i o n s  f o r  
conduct ing environmental  a n a l y s e s  when a n  environmental  assessment i s  
r e q u i r e d  f o r  Federa l  approval  of c e r t a i n  a c t i o n s .  Although FAA acceptance 
of n o i s e  exposure maps and approva l  of n o i s e  c o m p a t i b i l i t y  programs a r e  b o t h  
c a t e g o r i c a l  e x c l u s i o n s ,  any a p p l i c a t i o n  f o r  Federa l  funding of any p o r t i o n  
of n o i s e  c o m p a t i b i l i t y  program may invo lve  t h e  need f o r  an  environmental  
assessment  b e f o r e  such funding d e c i s i o n s  can be made. 
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3 6 3 .  ECONOMIC COSTS. The economic c o s t s  o r  b e n e f i t s  of a n o i s e  
c o m p a t i b i l i t y  a l t e r n a t i v e  may be bo th  d i r e c t  and i n d i r e c t .  It i s  t h e  t o c a l  
o f  t h e s e  c o s t s  which should be a s s e s s e d  and cons idered  a g a i n s t  s o c i a l  and 
environmental  c o s t s .  The d i r e c t  c o s t s  a r e  u s u a l l y  obvious and e a s i l y  
q u a n t i f i a b l e .  They inc lude  such t h i n g s  as c o n s t r u c t i o n  c o s t s ,  a c q u i s i t i o n  
c o s t s ,  t h e  c o s t  of e x t r a  f u e l  used i n  n o i s e  abatement o p e r a t i o n s ,  and t h e  
c o s t s  of a i r c r a f t  i d l e d  by n o i s e  curfews. B e n e f i t s  may inc lude  t h e  ' i n c r e a s e  
i n  v a l u e  of noncompatible uses  a f t e r  t h e  c r i t i c a l  n o i s e  environment i s  
removed. I n d i r e c t  c o s t s  and b e n e f i t s  can be more d i f f i c u l t  t o  i d e n t i f y  and 
q u a n t i f y .  They can i n c l u d e  induced development r e s u l t i n g  from a i r p o r t  
c o n s t r u c t i o n  o r  from t h e  i n t r o d u c t i o n  of n o i s e  t o l e r a n t  i n d u s t r i a l  uses  i n t o  
t h e  a r e a .  They may a l s o  i n c l u d e  l o s t  o p p o r t u n i t i e s  f o r  development when 
t h e r e  a r e  more a c r e s  of n o i s e  impacted l and  than w i l l  be needed f o r  no i se  
compat ible  uses .  Also, housing removed from n o i s e  impacted a r e a s  must be 
r e p l a c e d  wi th  new housing i n  ano ther  l o c a t i o n .  Other c o s t s  and b e n e f i t s  may 
be more s u b t l e  but  j u s t  as r e a l  as a r e  these .  

3 6 4 .  SOCIAL COSTS. Eva lua t ion  of t h e  s o c i a l  c o s t s  and b e n e f i t s  of the  
a l t e r n a t i v e s  i s  of equa l  importance wi th  those  of economics and t h e  
environment. S o c i a l  c o s t s  can i n c l u d e  such impacts as the  d i s r u p t i o n  of 
e s t a b l i s h e d  neighborhoods o r  schoo l  d i s t r i c t s  through removal of no i se  
impacted housing,  a l t e r e d  s u r f a c e  t r a n s p o r a t i o n  p a t t e r n s ,  d i s r u p t i o n  of 
o r d e r l y  planned development, o r  t h e  c r e a t i o n  of a p p r e c i a b l e  changes i n  
employment. The o f t e n  improved sense  of s a f e t y  wi th  the  diminishment of 
a i r c r a f t  n o i s e  may a l s o  be a  s i g n i f i c a n t  b e n e f i t .  I f  p r e p a r a t i o n  of a n  
environmental  assessment becomes necessa ry  p r i o r  t o  approval  of Federal  
funding f o r  a program element ,  s o c i a l  c o s t s  a r e  o n e ' o f  the  prime impacts 
which must be assessed .  

3 6 5 .  SELECTION OF AN ALTERNATIVE. The s e l e c t i o n  of one o r  a combination of 
t h e  a l t e r n a t i v e s  explored i s  t h e  f o c a l  p o i n t  of t h e  whole planning and 
e v a l u a t i o n  process . -  It is  a l s o  a  common po in t  of f a i l u r e  of the  p r o c e s s ,  
e i t h e r  immediately o r  l a t e r ,  dur ing  t h e  implementation s t a g e s .  Although t h e  
f i n a l  d e c i s i o n  must remain wi th  the  du ly  e l e c t e d  o r  appointed 
dec i s ionmaker ( s ) ,  a n  a p p r o p r i a t e  degree  of involvement by those  a f f e c t e d  by 
t h a t  u l t i m a t e  d e c i s i o n  dur ing t h e  d e l i b e r a t i o n s  and e l i m i n a t i o n s  l e a d i n g  up 
t o  a f i n a l  recommendation is  . l i k e l y  t o  produce more workable and s a t i s f y i n g  
r e s u l t s .  It i s  suggested t h a t  p r i o r  t o  t h i s  po in t  i n  t h e  planning process  a 
l o g i c a l  and f a i r  decisionmaking p rocess  be agreed upon and e s t a b l i s h e d .  
Such a process  might t a k e  t h e  fo l lowing  form: 

a .  A d e c i s i o n  t r e e  . i n d i c a t i n g  t h e  d e c i s i o n s  t o  be made, who i s  t o  
make them, and t h e i r  sequence and t iming. 

b. A m a t r i x  which d i s p l a y s  t h e  c o s t s  and b e n e f i t s  of each a l t e r n a t i v e  
and a r r a y s  them a g a i n s t  t h e  c o s t s  and b e n e f i t s  of t h e  o t h e r  a l t e r n a t i v e s .  

c .  A n  o u t l i n e  o f , t h e  p o s s i b l e  d e c i s i o n  combinations (some d e c i s i o n s  
a u t o n a t i c a l l y  preclude o t h e r  d e c i s i o n s  o r  combinations).  

d. A d r a f t  of a l o g i c a l  and probable  s c e n a r i o  of f u t u r e  e v e n t s  based 
upon each d e c i s i o n  combination. 
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e. Review and discussion of the issues in each of the alternatives by 

the reviewers and/or decisionmakers, following the sequences and format 

noted above, to make the evaluations and trade-offs leading to 

recommendations or decisions. A two-step selection process may be 

appropriate for multiple or complex alternatives. 


366. DEVELOPMENT OF THE SELECTED ALTERNATIVE INTO A DRAFT COMPATIBILITY 

PROGRAM. Once an alternative has been selected, it should be fully 

developed into a complete airport noise compatibility program. This 

consists, essentially, of treating the alternative as an accepted 

preliminary scheme, then making the more vigorous investigations into its 

viability and developing the details of the plan and its implementation. 

The recommended steps include: 


a. Stringent investigation of the alternative's assets and 

liabilities to assure that it will stand the tests of reality. 


b. Detailed development of the plan, giving particular attention to 

fully coordinating it with existing local planning, community growth trends 

and the local agencies which will be responsible for its implementation. 


c. Development of the specific implementation actions necessary to 

fully implement the plan. 


d. Assign to and get written agreement from the agencies (or 

officials) who will be responsible for each of the implementing actions. 


e. Development of the implementation schedules and any documents 

required for adoption and full implementation. these could include 

resoltuions for adoption as well as new or revised zoning districts designed 

to be added to existing local zoning ordinances. 


367.-399. RESERVED. 
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1. LAND USE COMPATIBILITY TABLE. FAR Par t  150 con ta in s  a t a b l e ,  Land Use 
Compatibi l i ty  With Yearly Day-night Sound Levels, i den t i fy ing  land~ v e r a ~ e  
uses  t h a t  a r e  "normally compatible" o r  "noncompatible" wi th  var ious  l e v e l s  
of no i se  exposure. This appendix con ta in s  t h a t  t a b l e ,  but  expands the l i s t  
of uses under most ca t ego r i e s  i n  order  t o  be more useful .  The expanded land 
use d e s c r i p t i o n s  a r e  based upon t h e  Standard Land Use Coding Manual (SLUCM) 
published by the Federal  Highway Administration and the Department of 
Housing and Urban Development i n  1965. The l e v e l s  of no ise  exposure, i n  
yea r ly  day-night average sound l e v e l s  ( L ~ , )  correspond t o  the  contours  
requi red  t o  be shown on Airport  Noise Exposure Maps. The t a b l e  i nd i ca t e s  
compa t ib i l i t y  of the  land uses with the  outdoor no ise  environment. By 
comparing the  pred ic ted  or  measured year ly  Ldn l e v e l  a t  a p a r t i c u l a r  
s i t e  with t he  va lues  given i n  the  t a b l e  t he  range of compatible uses may be 
determined. I n  using the land use compa t ib i l i t y  t a b l e ,  the  following 
cau t ions  should be observed: 

a .  Ldn contours  i n d i c a t e  the  boundaries l i n e s  between a r ea s  of 
accep tab l e  o r  unacceptable no ise  exposures f o r  the  var ious  land uses i n  
Appendix I. The contours  do i n d i c a t e  the  t rend i n  r e l a t i v e  noise  l e v e l s .  
However, vege ta t ion ,  land contours ,  and the pos i t i on  of bu i ld ings  o r  wal l s  
may o f t e n  a f f e c t  t he  impact of no ise  on the  human users  a t  a s p e c i f i c  s i t e .  

, . .  

b. Ldn l e v e l s  may vary somewhat above o r  below the  predicted 
l e v e l s  f o r  a p a r t i c u l a r  l o c a t i o n ,  depending upon l o c a l  topography and 
vege ta t ion ,  and upon f i n a l  a i r c r a f t  loadings and operat ions.  

c .  Although a l l  land uses  may be considered a s  normally compatible 
wi th  noise  l e v e l s  l e s s  than 65 Ldn, l o c a l  needs and va lues  may d i c t a t e  
f u r t h e r  d e l i n e a t i o n  based on s p e c i f i c  l o c a l  requirements o r  determinat ions 
a s  well  a s  low ambient l eve l s .  

d. When appropr ia te ,  no ise  l e v e l  reduct ion may be achieved through 
incorpora t ion  of sound a t t enua t ion  i n t o  t he  des ign  and cons t ruc t ion  of a 
s t r u c t u r e  t o  achieve compat ib i l i ty .  However, more s p e c i f i c  no ise  
measurement and a n a l y s i s  is gene ra l l y  adv i sab l e  p r i o r  t o  incur r ing  t h e  
expense of such sound treatment.  The cau t ions  mentioned i n  paragraph 236d 
should be observed when applying Noise Level Reduction (NLR) t o  r e s i d e n t i a l  
uses  o r  o the r  uses where indoor-outdoor a c t i v i t i e s  a r e  important.  

e. Other l o c a l  no ise  sources  may o f t e n  con t r ibu t e  a s  much as or  more 
than  a i r c r a f t  t o  the  t o t a l  no ise  exposure a t  a s p e c i f i c  loca t ion .  

f .  Compatibil i ty des igna t ions  i n  t he  t a b l e  gene ra l l y  r e f e r  t o  t he  
major use of the  s i t e .  I f  o the r  uses with g r e a t e r  s e n s i t i v i t y  t o  noise  a r e  
permit ted a t  a s i te,  t he  compa t ib i l i t y  determinat ion i s  based upon the use 
which is most adverse ly  a f f ec t ed  by noise. 
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LAND USES NORMALLY COMPATIBLE WITH VARIOUS NOISE LEVELS 

-~~ - -

L.e~drmctal.  ether than d r l a  L u e  nl trms*henc 1 . 4 1 y e  
I0u*.*.ld un1cm. (11) 
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*The des igna t ions  contained i n  t h i s  t a b l e  do not c o n s t i t u t e  a Federal 
de te rmina t ion  t h a t  any use of land covered by the program is acceptable  o r  
unacceptable  under Federal ,  S t a t e ,  o r  l o c a l  law. The r e s p o n s i b i l i t y  fo r  
determining the  acceptab le  and permissible  land uses remains with the l o c a l  
a u t h o r i t i e s .  FAA de te rmina t ions  under P a r t  150 a r e  not intended t o  
s u b s t i t u t e  f e d e r a l l y  determined land uses f o r  those determined t o  be 
app rop r i a t e  by l o c a l  a u t h o r i t i e s  i n  response t o  l o c a l l y  determined needs and 
va lues  i n  achieving noise  compatible land uses. 

KEY 	TO TABLE 


Number i n  ( ) Standard Land Use Coding Manual (SLUCM) . 
Y (Yes) Land Use and r e l a t e d  s t r u c t u r e s  compatible 

without r e s t r i c t i o n s .  

Land Use and r e l a t e d  s t r u c t u r e s  a r e  not 
compatible and should be prohib i ted .  

Land use and r e l a t e d  s t r u c t u r e s  genera l ly  
compatible;  measures t o  achieve Noise Level 
Reduction (NLR), outdoor t o  indoor,  of 25, 30, 
o r  35 must be incorporated i n t o  design and 
cons t ruc t ion  of s t ruc tu re .  

NOTES FOR TABLE 

1. 	 Where t he  community determines t h a t  r e s i d e n t i a l  uses  must be allowed, 
measures t o  achieve outdoor t o  indoor Noise Level Reduction (NLR) of a t  
l e a s t  25 dB and 30 dB should be incorporated i n t o  bui lding codes and be 
considered i n  i nd iv idua l  approvals.  Normal cons t ruc t ion  can be expected 
t o  provide a  NLR of 20 dB, thus,  the  reduct ion requirements a r e  o f t en  
s t a t e d  a s  5 ,  1 0  o r  1 5  dB over s tandard cons t ruc t ion  and normally assume 
mechanical v e n t i l a t i o n  and closed windows year round. However, the use of 
NLR c r i t e r i a  w i l l  not  e l imina te  outdoor no ise  problems. 

2. 	 Compatible where measures t o  ach ieve  NLR of  25 a r e  incorporated i n t o  t he  
design and cons t ruc t ion  of por t ions  of these bu i ld ings  where the  publ ic  is 
received,  o f f i c e  a r ea s ,  no ise  s e n s i t i v e  a r e a s  o r  where the normal no ise  
l e v e l  i s  low. 

3 .  	 Compatible where measures t o  achieve NLR of  30 a r e  incorporated i n t o  the 
design and cons t ruc t ion  of por t ions  of these  bu i ld ings  where the  publ ic  i s  
received,  o f f i c e  a r ea s ,  no ise  s e n s i t i v e  a r ea s  or  where the normal noise  
l e v e l  i s  low. 
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4. 	 Compatible where measures t o  achieve NLR of  35 a r e  incorporated i n t o  the 
des ign  and cons t ruc t ion  of po r t i ons  of these  bu i ld ings  where the  publ ic  i s  
received,  o f f i c e  a r ea s ,  no ise  s e n s i t i v e  a r e a s  o r  where the normal noise  
l e v e l  i s  low. 

5. 	 Land use compatible provided s p e c i a l  sound reinforcement systems a r e  
i n s t a l l e d .  

6 .  	 Prime use only,  any r e s i d e n t i a l  bu i ld ings  r equ i r e  an NLR of  25 t o  be 
compatible. 

7. 	 Prime use only any r e s i d e n t i a l  bu i ld ings  requi re  an NLR of  30 t o  be 
compatible. 

8. 	 Prime use only,  NLR f o r  r e s i d e n t i a l  bu i ld ings  not normally f e a s i b l e ,  and 
such uses  should be prohibi ted.  

g. Designations contained i n  t he  t a b l e  do not  c o n s t i t u t e  a Federal 
de te rmina t ion  t h a t  any use of land covered by the  program is acceptab le  or  
unacceptable  under Federal ,  S t a t e ,  o r  l o c a l  law. The r e s p o n s i b i l i t y  fo r  
determining the  a c c e p t a b i l i t y  and permiss ib le  land uses  remains with the  
l o c a l  a u t h o r i t i e s .  

h. Although Table 2 of FAR Par t  150 d e f i n e s  the compa t ib i l i t y  or  
noncompatibi l i ty  of var ious  land uses  f o r  t he  purposes of Federal a i d ,  
programs, o r  sanc t ions  under the  ASNA Act, adjustments o r  modif icat ions of 
t he  d e s c r i p t i o n s  of the  land use c a t e g o r i e s  may be d e s i r a b l e  a f t e r  
cons ide ra t i on  of s p e c i f i c  l o c a l  condi t ions ,  

2. INTERPRETATION OF NOISE EXPOSURE MAPS. Note t h a t  it  is poss ib le  that 
the  process of p l o t t i n g  no ise  contours  onto l o c a l l y  generated land use maps 
may in t roduce  a  degree of cha r t i ng  imprecis ion,  e spec i a l l y  r e l a t i v e  t o  
proper ty  l i n e s  on the  land use map. For t h e  purpose of Sect ion 107 of t h e  
ASNA Act, a s  amended, ques t ions  may a r i s e  concerning the prec ise  
r e l a t i o n s h i p  of s p e c i f i c  p rope r t i e s  t o  no ise  exposure contours  depicted on a  
no i se  exposure map submitted under Sec t ion  103 of that Act. The FAA is  not 
involved i n  any way i n  determining the  r e l a t i v e  l oca t ions  of s p e c i f i c  
p r o p e r t i e s  with regard t o  the depic ted  no ise  contours ,  o r  i n  i n t e r p r e t i n g  
t h e  no i se  exposure map t o  reso lve  ques t ions  concerning which p rope r t i e s  
should be covered by the  provis ions of Sect ion 107. These func t ions  are 
inseparab le  from the  u l t imate  land use c o n t r o l  and planning r e s p o n s i b i l i t i e s  
of l o c a l  government. Therefore,  the  r e s p o n s i b i l i t y  f o r  the  d e t a i l e d  
overlaying of no ise  exposure contours  onto t he  map of subjacent  p r o p e r t i e s  
on the  su r f ace  rests exc lus ive ly  with the  a i r p o r t  operator  which submitted 
those maps, and/or with those publ ic  agenc ies  and planning agencies  with 
which consu l t a t i on  is required under Sec t ion  103 of the Act. In  i ts 
dec i s ions  t o  accep t  no ise  exposure maps, t h e  FAA relies on the  
c e r t i f i c a t i o n s ,  by the a i r p o r t  opera tor  t h a t  t h i s  s t a t u t o r i l y  required 
c o n s u l t a t i o n  has  been accomplished. 
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APPENDIX 2. CHECKLISTS FOR NOISE EXPOSURE MAPS AND NOISE COMPATIBILITY PROGRAMS. 

The two c h e c k l i s t s  included i n  t h i s  appendix a r e  intended a s  an a i d  t o  both 
developing and reviewing no i se  exposure maps and noise  compa t ib i l i t y  programs. 
They should no t ,  however, be considered a s  d e f i n i t i v e  or  as rep lac ing  i n  any 
way the  requirements of FAR Par t  150. Respons ib i l i ty  f o r  compliance with the  
p rov i s ions  of P a r t  150 remains with the preparers  and reviewers. 

Page 1 



Airport  : 

CHECKLIST FOR NOISE EXPOSURE MAPS 

REFERENCE -YES 

1. 	 Base Map developed us ing  INM or  approved equiva len t .  A150.103(a) -
a. 	Land uses  i d e n t i f i e d .  

b. 	 Scale  not  less than 1 inch  = 8000 f e e t .  A1500 103(b) (1) -
c. 	 Runway Locat ions and alignments.  A150.101(e) & A150.103 (b) (1)-

d. 	 Ai rpor t  boundaries. AlSO.lOl(e) -
e. 	 F l i g h t  t r acks .  A150.101(e) -

2. 	 Continuous no ise  f o r  Ldn 65, 70, and 75. A150.101(a&e) -
a .  Es t imates  of numbers of people r e s i d i n g  w i t h i n  each contour .  	 A150.101(e) -
b. Depicted on land  use  map of s u f f i c i e n t  d e t a i l  and q u a l i t y  t o  	 A150.101(e) -

d i s c e r n  s t r e e t s  and o t h e r  i d e n t i f i a b l e  geographical  f e a t u r e s .  

3 .  	Depict ion and i d e n t i f i c a t i o n o f  each p u b l i c  and/or  planning agency 
having j u r i s d i c t i o n  w i th in  tlie Ldn 65 contour .  A150.105(a) -

4. 	 Brief  a n a l y s i s  of t h e  types of land use  c o n t r o l s  a v a i l a b l e  t o  t h e  

i d e n t i f i e d  agencies .  


5. 	Noncompatible land uses  i d e n t i f i e d  wi th in  the Ldn 65 contours  using 
Table 2 of P a r t  150 and based on s e l f  generated no ise  (ambient) A150.101(a&b) -

6. 	 Location of noise  s e n s i t i v e  publ ic  bu i ld ings  ( schools ,  h o s p i t a l s ,  e t c . ) .  A150.101(e) -
7. 	 Locations of any noise  monitoring s i t e s .  A150.101(e) -
8 . P r o j e c t e d  	a i r c r a f t  ope ra t i ons  f o r  submission d a t e  and f o r  f i f t h  ca lendar  


year  a f t e r  submission d a t e .  150.21(a) 
 -
9. 	 Consul ta t ions with publ ic ,  u se r s ,  and o ther  agencies  150.21(b) -

10. C e r t i f i e d  a s  t r u e  and complete 



CHECKLIST FOR NOISE COMPATIBILITY PROGRAMS 

1. Current  FAA accep ted  no i se  exposure map included.  

' 2. C o n s u l t a t i o n s  wi th  p u b l i c  and/or  p lanning agenc ies  w i t h i n  Ldn 65. 

3. 	 C o n s u l t a t i o n s  w i t h  air  c a r r i e r s  and o t h e r  a i r p o r t  u s e r s .  

4. 	 Opportuni ty  a f f o r d e d  p u b l i c  t o  submit v iews,  d a t a  and comments. 

5. 	 D e s c r i p t i o n  (summary) of t h e  c o n s u l t a t i o n s  conducted.  

6. 	 A l t e r n a t i v e s  cons idered  and p resen ted  accord ing  t o  t h e s e  c a t e g o r i e s :  

a. 	 Those w i t h i n  a i r p o r t  o p e r a t o r ' s  implementat ion a u t h o r i t y .  

b. 	 Those w i t h i n  a u t h o r i t y  of ano ther  l o c a l  agency o r  s t a t e / l o c a l  
governing body. 

c .  	Those under F e d e r a l  a u t h o r i t y .  

7. 	 A t  a minimum have t h e s e  a l t e r n a t i v e s  been considered:  

a .  	P r e f e r e n t i a l  runway system. 

b. 	 R e s t r i c t i o n s  on use of a i r p o r t  based on no i se :  

(1) R e s t r i c t i o n s  on a i r c r a f t  n o t  meet ing FAA n o i s e  s t a n d a r d .  

(2) Capac i ty  l i m i t a t i o n s  based on r e l a t i v e  n o i s i n e s s .  

(3) Required u s e  of n o i s e  abatement t a k e o f f / a p p r o a c h  p rocedures .  

( 4 )  Landing f e e s  based on n o i s e  o r  on t ime  of a r r i v a l .  

(5) Other a c t i o n s  recommended f o r  FAA a n a l y s i s .  

A i r p o r t  

REFERENCE -YES . -NO 

150 .23(e ) ( l )  - -
1 5 0 . 2 3 ( ~ )  - -

~ 1 5 0 . 7 ( b )(5) - -
B= 
n 

B150.7(b) (5) - - %= w 
Z) Ln 
Z) 0 

B150.7(b)(5) - - rD \ 
Et Cn 

a o 

r. N 

B150.7 (b) (5) - - X 0 
I 

N w 



REFERENCE YES- NO- * * 
c. Noise b a r r i e r s  and/or a c o u s t i c a l  sh i e ld ing .  B150.7(b)(2) 'd C]- 'd m I-' 

c. d. Soundproofing of publ ic  bu i ld ings .  
B150.7 (b)  (2) 

3 wl a 0 
P a \ 
X w 
0 

e .  Modified f l i g h t  procedures and/or f l i g h t  t racks .  B150a7(b)(4) I0 h, 
0 
I 
I-' 

f .  Land purchases,  a i r  r i g h t s ,  easements and/or  development r i g h t s .  B150.7(b)(l) 

K. Other a c t i o n s  o r  
impact on noise .  

combinations of a c t i o n s  having b e n e f i c i a l  B150.7(b)(6) 

8.  Descr ip t ion  of a l t e r n a t i v e s  considered and the  reasons why any a l t e r n a t i v e s  150e23(e)(2) 
were r e j ec t ed .  

9. S p e c i f i c  a l t e r n a t i v e  program measures ( a c t i o n s )  proposed and the r e l a t i v e  150.23(e)(3) 
c o n t r i b u t i o n  of each t o  program e f f ec t i venes s .  

10. Statement of the a c t u a l  o r  a n t i c i p a t e d  e f f e c t  of the program on reducing 150e23(e)(5)  
no ise  t o  i nd iv idua l s  and noncompatible uses.  

11. Documentation of f e a s i b i l i t y  of each proposed measure, including:  

a.  E s s e n t i a l  governmental ac t i ons .  150.23(e)(8) 

b. Anticipated funding sources .  150.23(e)(8) 

12. Rela t ionsh ip  of proposals  t o  e x i s t i n g  FAA approved a i r p o r t  l ayout  p lan ,  P50.23(e)(6) 
master plan,  and system plan. 

13. Summary of the comments and ma te r i a l s  received v i a  publ ic  comment and 150.23(e)(7) 
d i s p o s i t i o n .  

14. Time period covered by the program. 150.23(e)(8) 

15. Schedule f o r  implementation of the program. 150.23(e)(8) 

16. Persons respons ib le  f o r  implementation of each program measure. 
150.23 (e) (8) 
& B150.7(c) 

17. Schedule f o r  per iod ic  review and updating. 150.23(e)(9) 
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RECOMMENDED BASIC NOISE MEASUREMENT SYSW 

Noise monitoring may be u t i l i z e d  by a i r p o r t  opera tors  f o r  da ta  a c q u i s i t i o n  
and d a t a  refinement,  but is not required by P a r t  150, f o r  the development 
of noise  exposure maps o r  a i r p o r t  no ise  compat ib i l i ty  programs. This 
Appendix desc r ibes  a bas i c  no ise  measurement system. F i r s t  a few words 
about the  purchase and maintenance of noise  measurement equipment. There 
a r e  a t  l e a s t  f ou r  o r  f i v e  companies i n  t h e  U.S. which ca r ry  s p e c i a l  product 
l i n e s  of no ise  measurement equipment. The FAA Office of Environment and 
Energy, Noise Abatement Divis ion,  Noise Technology Branch, (AEE-120) w i l l  
f u r n i s h  a l ist  of vendors upon request .  A t  the time of purchase,  two very 
important r e l a t e d  needs must be considered,  (1 )  per iod ic  maintenance and 
(2)  pe r iod i c  r e - ca l i b r a t i on  of equipment t r aceab le  t o  the Nat ional  Bureau 
of Standards. I f  pos s ib l e ,  t r y  t o  minimize fu tu re  d i f f i c u l t i e s ,  by 
a s su r ing  t h a t  l o c a l  s e r v i c e  is ava i l ab l e .  One should a l s o  s e r i o u s l y  
cons ider  t he  advantages of e s t a b l i s h i n g  a maintenance s e rv i ce  con t r ac t .  
This is e s p e c i a l l y  recommended i f  long delays and ex tens ive  paperwork a r e  
required f o r  each ind iv idua l  maintenance purchase order .  The following 
l ist  d e t a i l s  the  p r i n c i p l e  components of a mobile no ise  measurement system. 
The word "system" is underl ined t o  i n d i c a t e  t h a t  much more than a sound 
l e v e l  meter is required t o  be a b l e  t o  conduct an e f f i c i e n t  multi-purpose 
no i se  measurement survey. 
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Appendix 0 

-ITEM 
Microphone Windscreens 

Plicrophones 

"Dummy Microphone" 

C a l i b r a t o r s  

C a l i b r a t o r  Inserts 

Microphone e x t e n s i o n  
c a b l e  

COMMENT 

Purchase s e v e r a l  f o r  each microphone. 
Windscreens have a h a b i t  of 
d i s a p p e a r i n g ,  blowing away, becoming 
misplaced e t c .  

Purchase a t  l e a s t  2 per system. 
Microphones a r e  e a s i l y  damaged making 
one s p a r e  pe r  system e s s e n t i a l .  

This  dev ice  s i m u l a t e s  t h e  microphone 
impedence and is used t o  determine t h e  
system e l e c t r i c a l  n o i s e  f l o o r  and a s  a n  
a i d  i n  t roub leshoo t ing .  One "dummy 
mike" pe r  system is  recommende,d. 

A t  l e a s t  one c a l i b r a t o r  per system is 
recommended. Multi-frequency 
c a l i b r a t o r s  are very  u s e f u l  f o r  checking 
t h e  "A-weighting" f i l t e r  c h a r a c t e r i s t i c ,  
as w e l l  as f o r  demonstra t ing t h e  
v a r i a t i o n  i n  human h e a r i n g  response w i t h  
frequency. 

It is o f t e n  advantageous t o  use a s i n g l e  
c a l i b r a t o r  type on d i f f e r e n t  types  and 
s i z e s  of microphones. P l a s t i c  i n s e r t s  
a r e  recommended a s  t h e i r  low thermal 
c o n d u c t i v i t y  avo ids  thermal ly  shocking 
t h e  microphone i n  cold  weather ,  a 
problem encountered wi th  metal  i n s e r t s .  
One s e t  is needed f o r  each c a l i b r a t o r .  

One t r i p o d  per  system i s  necessary  t o  
remove t h e  microphone 50 t o  100 f e e t  
from t h e  observer  and any v e r t i c a l  
r e f l e c t i v e  s u r f  ace .  

Purchase a t  l e a s t  one per  system. The 
e x t e n s i o n  c a b l e  pe rmi t s  t h e  microphone 
t o  be s e p a r a t e d  from t h e  mete r ,  as 
mentioned above. Caution: When 
o r d e r i n g  e x t e n s i o n  c a b l e  be s u r e  t h e  
meter  (wi th  b u i l t  i n  preamp) has  enough 
power t o  handle  t h e  c a b l e  l eng th .  
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COMMENT 

Prec  r s  Lon I n t e g r a t  lng The PLSLM 1s a h rgh ly  v e r s r t l l e  
Sound Level Meter (PIsLM) rns  trument , p a r t  sound l e v e l  meter-par t  

computer, capab le  of  prov rd rng s l n g l e  
even t  m e t r r c s  LA^, and LAE a s  
w e l l  as a  cumulat rve  m e t r l c .  Thls  me te r  
can be used both f o r  assessment of 
a l r p o r t  use r e s t r l c t l o n s  a s  w e l l  as f o r  
n o l s e  con tour  v a l l d a t l o n .  Some PLSLMs 
can a l s o  provlde  oc tave  band a n a l y s l s  
c a p a b l l  r t l e s .  The PISLM "DC output"  can 
be ~ n p u t  t o  a g r a p h l c  l e v e l  r ecorder  
p r o v ~ d r n g  A-welghted t lme h r s t o r r e s  . 

Sound Level Meter (SLM) Most SLMs can p rov lde  maxlmum LA^ a s  
we l l  a s  a  contrnuous  readou t .  The "DC 
ou tpu t"  of most SLM's can a l s o  be rnput 
l n t o  graph LC l e v e l  r e c o r d e r s  prov ~ d l n g  
A-welghted trme h l s t o r r e s .  The t y p r c a l  
SLM can be used t o  a s s e s s  a r r p o r t  use 
r e s t r l c t r o n s  but 1s d l f f r c u l t  t o  use l n  
e v a l u a t  lng a l r p o r t  no l se  con tours .  Many 
SLM's a l s o  have the  c a p a b r l  r t y  of 
a s s e s s r n g  o c t a v e  band sound p r e s s u r e  
l e v e l s ,  u s e f u l  In analyzing s t a t  ronary  
noise source  problems. 

Graphlc  Level  Recorder The GLR 1s a hrgh ly  recommended system 
(GLR) component. Many s r t u a t l o n s  a r l s e  In 

whlch a g rpah lc  t l m e  h l s t o r y  " p ~ c t o r l a l "  
1s more unders tandab le  than t a b u l a t e d  
decibels. Caut on: The GLR must accept  
a  DC s l g n a l  w l t h l n  a v o l t a g e  range 
corresponding t o  t h e  SLM o r  PISLM ou tpu t  
v o l t a g e .  A ~ - A Cs r g n a l  GLR cannot be -
used I n  a  manner whlch w l l l  p rovlde  an  
a c c u r a t e  dBA, s low response  t lme 
hls*torv.  The Dower s u ~ ~ l vof the  GLR .z a 

can be e ~ t h e r  AC o r  DC however a  DC 
power op t ron  1s hrgh ly  recommended fo r  
f r e l d  o p e r a t  l o n a l  f  l e x r b l l r t y .  
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-ITEM (Cont'd) 

Po r t ab l e  Aviation 

Frequency ~ a d i o  


Walkie-Talkies 

Camera 

Po r t ab l e  s l i n g  
psychrometer 

100 Ft. Tape Measure 

Four-foot long rope 
(1.2m) 

COMMENT 

The por tab le  a v i a t i o n  frequency r a d i o ,  
p r e f e r ab ly  with rechargable  b a t t e r i e s ,  
is a v i t a l  system component. Monitoring 
t h e  Advisory Terminal Information System 
(ATIS) frequengy provides a i r p o r t  wind 
and barometric pressure readings.  
Monitoring tower, approach and depa r tu re  
f requenc ies  provides a i r c r a f t  
i d e n t i f i c a t i o n  and most important ly  
warning t h a t  an a i r c r a f t  o v e r f l i g h t  i s  
imminent. 

Communication between noise  measurement 
teams i s  o f t e n  a requirement both f o r  
a i r c r a f t  i d e n t i f i c a t i o n  a s  wel l  a s  
redeploying teams i n  response t o  a chage 
i n  a i r p o r t  ope ra t i ona l  runways. 
Walkie-talkies can a l s o  be usefu l  i n  
es t imat ing  a i r c r a f t  speed between two 
observat ion points .  

A camera is use fu l  f o r  photo-scaling 
a i r c r a f t  a l t i t u d e s .  It is  usua l ly  not 
necessary t o  acqui re  a i r c r a f t  a l t i t u d e  
d a t a ,  however, spec i a l  programs do a r i s e  
i n  which a l t i t u d e  i s  required.  The 
camera is a l s o  used to  document the t e s t  
s i te environs,  equipment set ups, and 
microphone l o c a t i o n s  t o  reso lve  post 
t e s t  quest ions.  

The s l i n g  psychrometer provides dry-bulb 
and wet-bulb temperature f o r  computing 
r e l a t i v e  humidity. Sound a t t enua t ion  
v a r i e s  s i g n i f i c a n t l y  with temperature 
and r e l a t i v e  humidity and the  
measurement of those parameters is  o f t e n  
necessary. 

Useful, i n  s i t i n g  microphone p o s i t i o n  
r e l a t i v e  t o  landmarks a s  well  a s  
microphone height .  

Convenient way t o  v e r i f y  microphone 
height  when a tape measure is  not 
ava i l ab l e .  
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2. RECOMMENDED 1.IEASUREMENT PRACTICES. The fo l lowing  l i s t  of recommended 
measurement p r a c t i c e s  a r e  key e lements  i n  p rov id ing  a t r a c e a b l e  record of a 
n o i s e  moni to r ing  program. 

a .  Conduct measurement wi th  the  microphone(s)  a t  a h e i g h t  of 4 f e e t  
(1.2m) above t h e  ground. 

b. O r i e n t  t h e  microphone p roper ly ,  accord ing  t o  manufacturer ' s  
s p e c i f i c a t i o n s .  

c .  Avoid measuring a i r c r a f t  n o i s e  i n  c l o s e  p rox imi ty  t o  v e r t i c a l  
r e f l e c t i v e  s u r f a c e s  ( a t  l e a s t  25 f e e t  whenever p o s s i b l e ) .  

d. Avoid overhead o b s t r u c t i o n s  i n  t h e  v i c i n i t y  of t h e  microphone. 
I d e a l l y ,  a cone of f r e e  space ,  w i t h  a h a l f  a n g l e  of  75 degrees  from 
v e r t i c a l  should  e x i s t  above t h e  microphone. 

e .  Avoid t h e  use  of two-way r a d i o s  i n  t h e  immediate v i c i n i t y  of 
microphone c a b l e s  and SLM's whi le  r ecord ing  d a t a .  The t r ansmiss ion  of 
e l e c t r o m a g n e t i c  energy o f t e n  can be picked up through the  n o i s e  measurement 
system. 

f .  C a l i b r a t e  a l l  i n s t r u m e n t a t i o n  a t  l e a s t  once an hour a s  we l l  a s  a t  
t h e  beginning and t h e  end of each measurement pe r iod .  Take s p e c i a l  c a r e  
w i t h  c a l i b r a t o r s .  I f  a c a l i b r a t o r  is dropped i t  must be checked a g a i n s t  
a n o t h e r  c a l i b r a t o r  known t o  be a c c u r a t e .  For t h i s  r eason  it is  a good i d e a  
t o  keep a " l a b o r a t o r y  standard1'  c a l i b r a t o r  i n  t h e  o f f i c e .  

g. Use a windscreen a t  a l l  t imes.  Avoid measurements under windy 
c o n d i t i o n s ;  i f  unavoidable ,  document the  wind-induced sound . l e v e l .  I f  
maximum sound l e v e l s  of a i r c r a f t  o r  o t h e r  e v e n t s  exceed t h e  wind n o i s e  by 
more than 10 dB, t h e  sound l e v e l  measurement e r r o r  w i l l  be l e s s  than 0.5 
dB. 

h. Check b a t t e r y  energy l e v e l s  a t  l e a s t  once every  t h i r t y  minutes.  
I n s t r u m e n t s ,  us ing  nickel-cadmium b a t t e r i e s  may r e q u i r e  more f r e q u e n t  
checking.  

i. Mainta in  a c c u r a t e  thorough d a t a  l o g s  dur ing  a measurement program 
i n c l u d i n g :  day,  d a t a ,  t i m e ( s ) ,  c a l i b r a t i o n  l e v e l s ,  n o i s e  f l o o r  l e v e l s ,  
b a t t e r y  checks  and t h e  s e l e c t o r  and g a i n  s e t t i n g s  f o r  eve ry  component i n  
t h e  measurement system. Noise even t  d a t a  s h e e t s  should  a l s o  i n c l u d e  
a i r c r a f t  type ,  c a r r i e r ,  e l e v a t i o n  a n a g l e  above t h e  hor izon ,  t ime,  a i r c r a f t  
o p e r a l t i o n  ( t a k e o f f  o r  l a n d i n g ) ,  and a space  f o r  comments. A l l  i n t r u s i v e  
n o i s e  e v e n t s  d u r i n g  d a t a  r e c o r d i n g  should  be noted.  When the  time comes t o  
w r i t e  a r e p o r t  on t h e  measurement su rvey ,  a l l  of t h e  l i t t l e  d e t a i l s  noted 
d u r i n g  t h e  t e s t  w i l l  prove most va luab le .  

j. As f u r t h e r  documentary record  i t  is  always good t o  draw a  schemat ic  
diagram of t h e  measurement s e t u p  showing equipment,  o r i e n t a t i o n ,  p r i x i m i t y  
t o  o b s t r u c t i o n s ,  roadways, e t c .  Photos of each measurement s i t e  a r e  a l s o  
v e r y  u s e f u l  i n  going back and a d d r e s s i n g  q u e s t i o q s  concerning f i e l d  
procedure  o r  t h e  neighborhood c h a r a c t e r i s t i c s .  
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k. During d a t a  a c q u i s i t i o n  f o r  any d e s i r e d  even t  avo id  c o n v e r s a t i o n  i n  
t h e  v i c i n i t y  of t h e  microphone(s) .  Keep v o i c e  l e v e l s  low a t  a l l  t imes .  
T h i s  may seem obvious  but  is one of t h e  most f r e q u e n t  e r r o r s  i n  procedure 
made by inexper ienced  persons  and o b s e r v e r s .  

1. The l i s t  shown below i d e n t i f i e s  c e r t a i n  e s s e n t i a l  i t ems  e a s i l y  
over looked i n  p r e p a r i n g  t o  go o u t  and measure n o i s e :  

(1) p r o p e r l y  s i z e d  c a l i b r a t i o n  s c r e w d r i v e r ( s ) ;  

(2 )  c a l i b r a t e d  watch,  c l o c k ,  o r  o t h e r  "time-piece"; 

( 3 )  e x t r a  g r a p h i c  l e v e l  r e c o r d e r  pens and paper ;  

( 4 )  s p a r e  b a t t e r i e s ;  

( 6 )  d a t a  s h e e t s ,  and c l i p b o a r d .  

m. Two of t h e  " e a s i e s t  e r r o r s  t o  make" i n  sound l e v e l  measurement 
a r e : 

(1) Meter Response Time s e t  i n c o r r e c t l y  on f a s t  r a t h e r  than SLOW. 

(2)  Meter weight ing network on some o t h e r  s e t t i n g  than  -A. 

n. The s i n g l e  b i g g e s t  ca tegory  of problems encountered wi th  no i se  
measurement equipment i n v o l v e s  connec t ions  and c a b l e s .  Time spen t  i n  
checking and c a r i n g  f o r  t h e s e  i tems w i l l  minimize t h e  chance of wast ing a  
day i n  t h e  f i e l d .  void p u l l i n g  cords  anywhere but  a t  t h e  connec to r ,  avo id  
k i n k s  i n  w i r i n g  ( e s p e c i a l l y  i n  co ld  weather)  and f r e q u e n t l y  t e s t  c a b l e s  f o r  
con t inu i ty . .  If a c a b l e  becomes crimped o r  damaged i n  any way, remove i t  
from s e r v i c e  u n t i l  r e p a i r e d .  
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