
Chapter Four
NOISE ABATEMENT ALTERNATIVES



The DOT/FAA Aviation Noise Abatement
Policy of 1976, the Airport Safety and Noise
Abatement Act of 1979, and the Airport
Noise and Capacity Act of 1990 outline the
framework for a coordinated approach
to noise abatement and the mitigation of
noise impacts. Responsibilities are
shared among federal, state, and local
governments; aircraft manufacturers; air-
port proprietors; and residents of
communities near the airport.

• The federal government has the
authority and responsibility to control
aircraft noise at the source, implement
and enforce operational flight proce-
dures, and manage the air traffic
control system in ways that minimize
noise impacts on populated areas.

• Aircraft manufacturers are responsible
for incorporating quiet engine tech-
nology into new aircraft designs to
meet federal noise standards.

• Airport proprietors are responsible for
planning and implementing airport 
development actions designed to
reduce noise. These include noise
abatement ground procedures and
improvements in airport design.
Proprietors may also enact restrictions
on airport uses that do not unjustly
discriminate against any user, impede
the federal interest in safety and man-
agement of the air navigation system,
unreasonably interfere with interstate
commerce, or otherwise conflict with
federal law.
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• Loca l govern ments a re r esponsible
for  la nd u se planning, zon ing, a nd
bu ilding regula t ions  to encourage
development  tha t  is compa t ible
with  present  and projected a irpor t
noise levels.

• Air  car r iers, all-car go car riers, and
c o m m u t e r  o p e r a t o r s  a r e
r e s p on s ib l e  for  r e t i r em e n t ,
replacement , or r etr ofitt ing older
a ir cra ft  to meet  federa l noise
s ta nda rds .   Th ey a r e a lso
responsible for  opera t ing a ircra ft  in
wa ys tha t  min imize the impact  of
noise on  people.

• Genera l avia t ion  opera tors a re
responsible to use pr oper  a ir cra ft
main tenance and  flying techniques
to min imize noise ou tpu t .

• Air  t r a veler s a n d sh ipper s
genera lly sh ould bea r  the cost  of
noise redu ct ion , consisten t  with  the
est ablished federa l economic and
environmen ta l policy which  st a tes
tha t the adverse environmenta l
consequences of a  service or
product  should be reflected in  it s
pr ice.

• Resident s of a reas  sur rounding a ir -
por t s should seek t o un derst and the
a ir cra ft  noise problem and  what
steps can  a nd cannot  be t aken  to
minim ize its effect  on  people.

• Prospect ive resident s of a r eas
impacted by a ircra ft  noise should
be aware of t he a ffect of noise a nd
ma ke their  loca t iona l decis ions
with  tha t  in  mind .

An a irpor t   noise aba tement  program
ha s th ree prima ry objectives:

1. To reduce the noise-impacted
popula t ion  in  the study a rea ,
with in  pract ica l cos t  and lega l con-
st ra in t s by moving/redu cing the
noise cont our s.

2. To minimize, wher e practical, t he
exposure of the loca l popu la t ion  to
very loud n oise events.  These loud
sin gle events  can  occur  even
out side  the Day-Night -Level
(DNL) contours.  They can  annoy
airpor t  neighbors and  warran t
a t ten t ion .

3. To ensure maximum compat ibility
of exist ing a nd fu ture noise-
sensit ive land uses with  a ircra ft
procedures and n oise exposure in
the a irport  vicin ity.

Th is chapter  discusses and ana lyzes
measu res which  may potent ially aba te
noise in t he Lincoln Airpor t  a rea .  It
begin s by screen ing the full r ange of
poten t ia l noise aba tem ent  mea sur es for
possible use a t  Lincoln  Airpor t .  The
screening cr iter ia  includes the pr oba ble
noise reduct ion over  noise-sensit ive
ar eas, the pot en t ia l for  compromis ing
safety ma rgins, the ability of the a irpor t
to perform it s in ten ded function, a nd
the poten t ia l for  implementa t ion consid-
er ing the lega l, polit ica l, and fina ncia l
clima te of t he a rea .  Measures wh ich
m er it  fu r th e r  cons ider a t ion  a r e
ana lyzed in  the following sect ion  where
deta iled noise ana lyses ar e present ed.
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P O T EN T IAL

N O IS E ABAT EMEN T

MEASU R ES

A compr ehensive lis t  of poten t ia l noise
aba tement  measures  is  shown on
Exh ibit  4A.  F .A.R. Pa r t  150
specifica lly requires most  of these to be
considered in  noise compa t ibilit y
studies for  possible use a t  a irpor t s
under tak ing th ose studies.  These
techniques either  (1) reduce the size of
the noise cont our s or (2) move th e noise
to other  a reas where it  is less
disrupt ive.

To reduce the s ize of the noise cont our s,
the total sound en ergy em it ted by t he
a ircra ft  must  be reduced.  This can  be
done by m odifying a ircra ft  opera t ing
procedures or  res t r ict ing the number  or
type of a ircraft  a llowed to opera te a t  the
a irpor t .  Measures  which  can  be used to
sh ift  the loca t ion  of noise include
runway use pr ogra ms, specia l flight
rout es, and airport  facility development .
In  gener a l, potent ial n oise aba tement
measu res can  be assigned  to the
following four  ca tegories :

! Runwa y Use and F ligh t
  Routes

! Facilit ies  Development

! Aircra ft  Opera t iona l
  P rocedures

! Air por t  Rest r ict ions
  and  Regula t ions

RUNWAY USE AND
FLIGHT ROUTES

The land use pa t tern  a round the a irpor t
provides clues to th e design  of a r r iva l
and depar ture cor r idors for n oise
aba tement .  By redir ectin g a ir  t ra ffic
over compa t ible la nd u ses , noise
i m p a ct s  m a y  b e  r e d u ce d  in
noncompa tible ar eas.

Lincoln  Airport  is sur roun ded by a
mixture of commercia l/indust r ia l  and
residen t ia l uses .  Addit iona l r esiden t ia l
and noise-sen sit ive developm en t  is
proposed on  a ll sides of the a irpor t
includin g in-fill development  south  of
the a irpor t .

R u n w a y  Us e  P ro g ra m s

Runway use progra ms, th e first n oise
aba tement  technique in  the runway use
and fligh t  rou te ca tegory, refers to the
use of selected ru nways  by a ircra ft  for
noise aba temen t .  There a re two types
of runway use programs: rota t iona l and
pr eferen t ia l.  Rota t iona l runway use is
int ended to dist r ibu te aircraft n oise
equ a l ly off a l l  r u n wa y e n d s .
P referen t ia l runway use programs are
int ended to d irect  as  much a ircra ft
noise as possible in  one direct ion .

Federa l Avia t ion  Admin ist ra t ion  (FAA)
Order  8400.9 descr ibes na t iona l safety
and opera t iona l cr it er ia  for  es tablish ing
runway use pr ograms.  It  defines t wo
classes of programs: formal and
in forma l.  A formal program must  be
defined and a ckn owledged in  a  Let t er  of
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Understanding (LOU) between  FAA's
F ligh t  St anda rds Division and Air
Tra ffic Service, th e a irpor t  p roprietor ,
and the a irpor t  users.  Once es tablish-
ed, pa r t icipa t ion  by aircraft opera tors is
mandatory.  Formal programs can  be
ext remely difficu lt t o est ablish, espe-
cia lly a t  a irpor t s with  many d ifferen t
user s.

An  informal program is  an  approved
runway use system which  does  not
require the LOU.  Informal programs
are typically implemented  through a
Tower Order  and publicat ion  of the pro-
cedure in  the Airpor t /Facility Dir ectory.
Par t icipa t ion  in  the pr ogram is volun -
ta ry.

! EVALUATION

Curren t ly, Lincoln  Air por t  does  not
have a  forma l or  in forma l preferen t ia l
or  rota t iona l runway use program.
Viable noise compa t ible cor r idors
cur ren t ly exis t  nor th , nor thwes t , and
sou th of the a irpor t  and  are genera lly
a ligned with  Runways 14, 17R, 32, 35L,
and 35R.  Ru nwa y 17L is  the only
r u n wa y t h a t  h a s n oise-sen sit ive
developmen t  a long t he exten ded
center line.

Wind condit ions  a re a  pr imary factor  in
runway use a t  Lincoln  Airpor t .  The
winds in t he Lincoln a rea  a re
predominant ly from the south-southeast
making Runways 17L an d 17R most
oft en  a va ila ble t o ar r ivin g a n d
depar t ing a ircraft .  Depar tures  to the
sou th from Runways  17L and  17R occur
approximately 66 percen t  of the t ime
and usua lly fly over  a  por t ion  of the
southern  cor r idor .

Over fligh t  impacts could potent ially be
reduced over  the r esiden t ia l a r ea  off the
exten ded cen t er line of Runway 17L
during the n igh t t ime h ours (10:00 p .m.
to 7:00a .m.) by sh ift ing these opera t ions
to Ru nwa y 17R.  This opt ion  will be
ana lyzed in  grea ter  deta il la ter  in  th is
chapter .

! CONCLUSION

Lincoln  Airport  has viable noise
compa t ible corr idors to the nor th ,
nor thwest , and sou th  of t he a irpor t
wh ich  a re a lr ea dy u sed by depa r t ing
a ircra ft .  Sh ift ing n ight t ime opera t ions
from Runway 17L to Runway 17R
could poten t ia lly reduce over fligh t
impa cts over residen t ia l a rea s a nd will
be assessed in  grea ter  det a il a t  the end
of th is  chapter .

D e pa rt u re  Tu rn s

A common noise aba tement  t echn ique is
to route depar t ing a ircra ft  over n oise-
compa t ible a reas imm ediately a fter
takeoff.  This is th e second n oise
aba tement  technique in  the runway use
and fligh t  rout e category.  In  order  to be
fu lly effect ive, t he compa t ible corr idor
mu st  be rela t ively wide a nd closely
a ligned with  the runway so tha t  tu rns
over  the a rea  a re pract ica l.

! EVALUATION

As previously men t ioned, viable n oise-
compa t ible corr idors cur ren t ly exist  to
the nor th , nor thwest , and south  of
Lin coln  Airport .  Runway 17L is the
only   ru nwa y  tha t  h as  noise-sensit ive
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development  to the south  off the
exten ded center line.  Initia ting a  noise
aba tement  depar tu re tu rn  to the east
from Runway 17L would move a ircra ft
fur ther  over  the Cit y of Lincoln  and
effectively sh ift  noise from  on e
residen t ia l group t o another .  A noise
aba tement  depa r ture to the west  from
Runway 17L is not  possible because
a ir cra ft  would be flying in to the
depa r ture st ream of Runway 17R.

! CONCLUSION

Compat ible cor r idors cur ren t ly exist
s t ra ight  off the ext ended center lines of
Runways 14, 17R, 32, 35L, an d 35R.
Runway 17L is t he only runway tha t
has noise-sen sit ive development  a long
the ext ended cen ter line.   Developing a
depar ture turn  tha t  would avoid t h is
noise-sen sit ive developmen t  wou ld
eith er  sh ift  noise to other  noise-
sensit ive developmen t  or  t u rn  a ir cra ft
in to the depar tu re st ream of  Runway
17R.  Therefore, depar ture turns will
not  be cons idered  fur ther .

Vi su a l An d  Offs e t
In s tru m e n t  Ap p ro a ch e s

The th ird noise aba temen t  t echn ique in
the runway use and fligh t  rou te
ca tegor y is visu a l and offset  ins t rument
appr oaches.  These approaches in volve
turns rela t ively close to the a irpor t  t ha t
can  somet imes be defin ed over  noise-
compa t ible corr idors.  These can  be
defined as eit her  visu a l fligh t  ru le
(VFR) approaches or  non-pr ecision
instrument  fligh t  ru le (IFR) approaches.

A stabilized, s t ra igh t -in  fin a l approach
of a t  least  one mile should be provided
for  sm all or  mediu m-size a ircra ft .  If
la rge a ircraft  a re involved, a longer
st ra igh t -in  fin a l approach of two to
three miles is needed.  In some
insta nces, to be effective for  noise
aba tement , an  offset or “side-step”
approach  must  be used by th e loudest
a ircra ft , pr imar ily busin ess  jets, u sin g
the a irpor t .

! EVALUATION

At Lincoln Airpor t , compa t ible corr idors
cur ren t ly exist  st ra ight  off the exten ded
center lines of Runways 14, 17R, 17L,
32, and 35L.  Runwa y 35R is  the only
r u n wa y t h a t  ha s n oise-sen sit ive
development  a long the approach  pa th
from the south .  Even  with  the advent
of adva nced naviga t iona l t echnology,
the rela t ive closen ess  of incompa t ible
land uses  prevents  the avoidance of th is
area  on  approach .

! CONCLUSION

Runways 14, 17R, 17L, 32, and 35L
cur ren t ly have compat ible cor r idors
a long the approach  pa th  of each
runway. Due to the close proximity of
noise-sensit ive development  to the
sou th of Runway 35R a t  Lincoln
Air p or t ,  a d ju s t ed  or  a p p r oa ch
procedures would not  pr ovide noise
reduct ion  benefits .  Therefore, changes
to the exis t ing approaches for n oise
aba tement  a re n ot  viable and will not
be cons idered  fur ther .
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Mi dfi eld  D ep a rt u re s

Midfield depar tu res, the four th  noise
aba tement  t echnique in  the runway use
and fligh t  rou te ca tegory, refer  to
a ir cra ft  begin ning their  engine spool-up
and t akeoff role from a  point , usu a lly a
t a xiway in t er sect ion  (in t er sect ion
ta keoffs), near  midfield.  While these
opera t ions a re usua lly under taken  to
reduce t axi t ime, such  opera t ions can
help cen t ra lize depar ture spool-up n oise
on t he a irfield.

S ince a ircraft  a re not  depar t ing from
the runwa y en d, t he u sa ble length  of
the runway is  reduced.  Th is can
present  grea t  sa fety and  opera t iona l
concerns given  pa rameters such as
a ir cra ft  per formance, weight , out side
a ir  t empera ture, a nd a irport  a ltit ude.
Midfield depa r tures would pose a
ser ious sa fety concern  given the limited
runway len gth  of Runwa y 17L-35R a t
Lincoln  Airpor t .  An  addit iona l concern
is tha t  by beginning the takeoff roll a t  a
posit ion  fa r ther  down the runway, the
a ir cra ft  will not  have ga ined as much
a lt it ude prior t o leaving the a irport .
Th is may increase t he level of a ircra ft
noise rea lized by r esidents living off t he
depar tu re end of th e runwa ys.

! EVALUATION

Depar tures a re cur ren t ly a llowed to
st a rt  a t  th e int ersection of Taxiways E
and J  on  Runway 17R.  Aircraft  s ta r t ing
there t akeoff a t  th is poin t  on  Runway
17R keeps th e depar tu re spool-up n oise
closer  to the center  of the a irpor t  wh ile
st ill providing over  9,000 feet  of runway
for  t ake-off.

Midfield depa r tures on  Runways 17L-
35R and 14-32 would in h ibit  a ir cra ft
from depar t ing safely due to the shor t
runway lengths (5,400 feet  and 8,621
feet ).  These opera t ions would fur ther
be jeopa rdized by the wa rm and h umid
weather  exper ienced from la te spr ing to
ea r ly fa ll.

! CONCLUSION

Midfield takeoffs  work well on  Runway
17R due to the 12,901 feet  ava ilable for
takeoff.  Allowing depar tures from
Runway 17R to s ta r t a t  the in ter sect ion
of Taxiway E and J  keeps the major ity
depar ture spool-up  noise on  a irpor t
pr oper ty.   However, th e shor ter  runway
len gths of Runways 17L-35R and 14-32
would reduce the safety ma rgins,
especially during warm humid weather
condit ions.

AIRP ORT F ACILITIES
DEVELOPMENT

The developm en t  of on-a irport  facilit ies
to impr ove off-a irport  noise levels is  an
accepted techn ique in  noise aba tement .
Air por t  facilit ies can  be const ructed or
modified to reduce a ircra ft  noise or  sh ift
it  t o compa t ible a rea s.  Other  facility
changes tha t  may offer  some degree of
noise a ba tement  a re displaced runway
thr esholds and acoust ica l bar riers or
sh ielding.

R u n w a y Ex te n s io n s
And Ne w  Runw ays

Con s t r u ct in g a  n ew r u n wa y or
extendin g   an    existing  run way  is  th e
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first  noise a ba temen t  t echn ique in  the
a irpor t  facilit ies developmen t  ca tegory.
New runwa ys a ligned with  compa t ible
land development  or  runway ext ensions
sh ift ing a ircra ft  opera t ions fur ther
away from res ident ia l a reas a re a
proven means of noise aba tement .  New
runways a re most  effect ive where there
are large compa tible ar eas n ea r  a n
a irpor t , and exist ing runways  a re
aligned with r esident ial ar eas.

! EVALUATION/CONCLUSION

The runway sys tem a t  Lincoln  Airpor t
is lined up with  compa tible lan d use
corr idors to the nor th , nor thwes t , and
south . Therefore, const ruct ing a  new
runway for  noise aba tement  would sh ift
noise over n oise-sensitive ar eas.

Ru n wa y ext en sion s a r e u su a lly
ben eficia l where there is  subs tan t ia l
residen t ia l development  very close to
one end  of a  runway and  not  the other .
Th is is n ot  the case a t  Lincoln  Airpor t ,
a s the runways  a re rela t ively fr ee from
close-in  deve lopm en t . Th er efor e,
extendin g ru nwa ys to reduce noise
i m p a c t s  o v e r  n o i s e - s e n s i t i v e
developm en t  is n ot  pr act ica l.

D is pla ce d  An d
Relocated  Thresholds

Displaced th resh old, t h e secon d
fa ci l it ies developm en t  t ech n ique ,
involves the sh ift ing of the touchdown
zon e for  landings  fur ther  down  the
runway.  A reloca ted threshold involves
sh ift ing both t he t ouchdown poin t  and
the t akeoff in it ia t ion  poin t .  (In  other
words , the origin a l runwa y end is

complet ely relocated.)  These techn iques
can  promote noise aba tement  by
effectively increa sin g the a lt it ude of
a ir cra ft  a t  any given  poin t  benea th  the
approach .  The a mount  of noise
redu ct ion  depends on  the increa se in
a lt itude which , in t ur n, depends on  the
length  of the d isplacement .  Another
poten t ia l noise aba tement  benefit  of
runway displa cem en t  may be the
increa sed d is tance between  the a ir cra ft
and noise-sensit ive uses a djacent  to the
runway, from the point  a t  wh ich  reverse
thrus t  is  applied  a fter  touchdown.

The determina t ion  of the amount  of
thresh old displacement  must  consider
the runwa y length  requ ired for  landin g
in  addit ion  to the amount  of noise
redu ct ion  pr ovided by the displacemen t .
A considerable displacemen t  is needed
to pr odu ce a  sign ificant  redu ct ion  in
noise.  (For  exam ple, if a  runway
thresh old is disp la ced 1,000 feet , the
a ltitu de of an  a ir cra ft  a long t he
appr oa ch  pa th  would increa se by only
50 feet .)

U n lik e  t h r es h old  dis pla cem en t ,
th resh old reloca t ion  increases noise off
the runway end opposit e the r eloca t ion
becau se of the sh ift  in  the poin t  of
takeoff.  Aircra ft  would be a t  lower
a ltit udes a t  any given  downrange
loca t ion  a fter  t akeoff than  they would
be without  the reloca t ion .

! EVALUATION

Para llel Run ways 17R-35L and 17L-
35R do not ha ve displaced th resholds.
Runway 14-32 has displaced thr esholds
loca ted a t  ea ch  en d of the runwa y.
These   a re  necessa ry  to  meet   runway
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safety a rea  and  obs tacle clearance
requirement s.   Runway 17L-35R is the
only ru nwa y tha t h as n oise-sensit ive
d e v e l op m e n t  off t h e  e x t e n d ed
center line.  However, Run way 17L-35R
is only 5,400 feet  long and r edu cing th is
runway’s usefu l length would degrade
the safety ma rgins for little noise
aba tement  benefit .  Therefore, no
r a t ion a le  exis t s  for  d is pla cin g
thr esholds at  Lincoln Airport .

! CONCLUSION

Thresh old displacement  and reloca t ion
gener a lly offer  on ly sm a ll noise
reduct ion  ben efits . Any redu ct ions in
a r r iva l noise cau sed by thr eshold
reloca t ions would be offset by increa ses
in  depa r ture noise off the opposite
runway end.  Addit iona lly, any measure
tha t would r educe runwa y len gths
would redu ce sa fety margins of a ircra ft
cur ren t ly opera t ing a t  Lincoln  Airpor t .
Th resh old adjust men t  will n ot r eceive
addit iona l considera t ion  for  a na lysis at
Lincoln  Air por t .

Ac o u st ic a l B a rri ers

Th e th ird facil it ies  deve lopm en t
technique, acoust ica l ba r r ier s, such  a s
noise walls or berms, are int ended t o
sh ield a reas from the noise of a ir cra ft
power ing up  for  takeoff and  rolling
down the runwa y.  It  is a lso possible to
use the or ien ta t ion  of bu ildings  on  the
a irpor t  to provide a n oise ba r r ier  to
protect  nea rby resident ial ar eas from
noise.  Noise walls act  best  over
rela t ively shor t  d is tances, and  their
benefit s a re grea t ly affected by sur face
topograph y and wind conditions.

The effectiveness of a  ba r r ier  is directly
relat ed to the distance of t he noise
source from the receiver , the distance
from the ba rr ier  it self, as well as t he
angle between the ends of the berm and
the receiver .

While noise wa lls and berms can
a t t enua te noise, t hey a re somet imes
cr iticized by airport n eighbors becau se
they obstruct  views.  An other  common
compla in t  is t ha t  a irpor t  noise can
become more a la rming, pa r t icu la r ly
noise from unusual events , because
people a re un able to see th e cau se of the
noise.

! EVALUATION

At Lincoln  Airport , noise berms or wa lls
would be lar gely ineffect ive for  the
a t t enua t ion  of a ircra ft  noise.  Given  the
compa t ible development  adjacen t  to the
a irpor t  and the distance between a rea
noise-sensit ive development  in  the
vicin ity of the a irpor t , t here a re no
su it a ble  a r ea s for  t h e effective
placement  of such  a  bar r ier .

! CONCLUSION

Since noise berms and walls  do not  offer
noise reduction benefits t o a ir cra ft
overfligh ts or  noise-sensit ive a reas  not
adja cen t  to the a irport , th ese devices
would offer  no benefit  and will not
receive addit iona l considera t ion .

R u n -u p  En c lo s u re s

An en gin e r un-up enclosu re, t he fina l
facilit ies   development   t echnique,  is  a
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special kind of noise ba rr ier  which can
be appropr ia te a t  a irpor t s with  a ir cra ft
engine maint enance opera tions.  Engine
ru n-ups a re a  necessary par t of a ircra ft
ser vice and  main tenance.  They are
necessary to diagnose problems a nd t est
the effect iveness of ma int enance work.
Run-up enclosu res a re designed so tha t
a ir cra ft  can  taxi or  be towed in to them.
The st ructures a re designed t o absorb
and deflect  t he noise from the r un -up,
thus reducing noise levels off the
a irpor t .

Run-up noise ca n be especia lly
d is t u r b i n g  b e ca u s e  i t  i s  s o
unpredictable.  Wh ile the noise from
takeoffs and landings is rela t ively brief
and has  a  par t icu lar  pa t tern  to which  a
person  can  ad jus t , the noise from a  run-
up is completely unpredictable.  The
dura t ion  of the run-up can  vary from 30
seconds  to severa l minutes , and  the
listen er  has no way of kn owing how
long any given  run-up will be.  I f the
run-up is a t  or  nea r  fu ll power , the
noise level can  be ext rem ely h igh .
Other  impor tan t  character is t ics  a re the
direct ion  and frequency of run-up noise.
Un der  fu ll engine power, th e noise
levels towar d the rear  of the a ir cra ft  a t
angles of appr oxima tely 150 and 210
degrees a re gen era lly grea ter .  The
frequency character is t ics  of noise a re
also not equal in a ll directions.

The noise from the fron t  of t he a ir cra ft
is gen era lly dominated  by h igh-
frequency fan  and gear  noise.  The noise
from the r ea r  pa r t  of the a ircra ft  is
domina ted by low-frequency com bust ion
and turbu len ce m ixing.  Low-frequency
noise a t tenua tes more slowly t han  h igh-
frequency noise.  At  dist ances grea ter
than one mile from the a ircra ft , there is

very lit t le h igh -frequency n oise and,
essen t ia lly, a ll tha t  remains a t  th is
d is t a n ce  i s  t h e  l ow -fr e q u e n cy
component  of noise.  Therefore, high-
frequency noise from the front  of the
a ir cra ft  a t tenuates  much quicker  and
noise genera ted  from the rear  of the
a ir cra ft  a t t en ua tes much slower .  Th is
is  impor tan t  because low frequency
noise is able to more eas ily penet ra te
th e int erior of building str uctu res.

! EVALUATION

There are current ly fixed-base opera tors
(F B O s ) t h a t  p e r for m  a ir cr a ft
main tenance a t  Lin coln  Air por t  on  a
regu la r  ba sis.  These opera t ions involve
both  jet a nd pr opeller-driven  a ircra ft ,
last  up t o 30 minu tes, and  r a nge from
par t ia l to maximum power , severa l
t imes per week.

Th e Lin coln  Air por t  Au t h or it y
cont racted HWS Consult ing Group, Inc.
to prepa re a  run-up a rea  st udy in
March  2001.  The pur pose of th e study
was to invest iga te the poten t ia l for
loca t ing a  new run-up  a rea  tha t  would
reduce the number  of potent ial r unway
incursions  by a ircra ft  needing to cross
act ive runways  in  order  to per form run-
ups.  At  the t ime this run -up a rea  study
wa s prepa red, piston a ircra ft  ru n-ups
could be done on  the east  ramp bu t  jet
and tu rboprop a ircra ft  run-ups were
pr imar ily done on  the run -up pad
loca ted a long Taxiwa y E adjacen t  to the
west  ra mp.  Ex h ib it  4B  dep ict s  the
exist ing run-up pad loca t ion .  A
major ity of the a ircra ft  run-up act ivity
is genera ted by fixed-base opera tors
loca ted in  the genera l avia t ion  a rea  on
the   east    side   of   the  a irpor t .   These
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opera tors would have to cross a ll th ree
runways  to reach  the run -up pad a long
Taxiway E, caus ing the poten t ia l for
ru nwa y incur sions.

The run-up  area  s tudy ident ified four
poten t ia l ru n-up pa d locat ions on  the
east  side of the a irpor t .  Ex h ib it  4B
depict s the loca t ion  of the run-up pad
sites.  Thr ee crit erion were used t o
eva lua te each  site: reducing the
pot en t ia l for  r u n wa y in cu r sion s;
poten t ia l of in creasing n oise to adja cent
businesses, the Highlands residen t ia l
a rea , and H ighla nds  Golf Course; and
pavement  s t rength .

Sites A a nd B are limited because the
run-ups would be moved closer  to the
Highlan ds residen t ia l a rea  and golf
course, and pavement  load  bear ing
capacity of th e ra mp in t hese ar eas.
Sit e B would  a lso limit  fu ture hanga r
development .  Site C was found to be
pract ica l from the s tandpoin t  tha t  the
space was a vailable an d outside a ll the
sa fety and object free zones.  However ,
Sit e C was limit ed by th e pavemen t
load ca r rying capa city of Ta xiwa y E and
Runway 17L-35R would st ill need to be
crossed to gain  access t o the site.  Sit e D
is limited becau se it  is loca ted in  the
runway visibilit y zone (RVZ) and
Runway 17L-35R would st ill need to be
crossed t o gain  access t o the site.

The run-up a rea  st udy concluded tha t  it
would be in appropr ia te t o dr aw a  fina l
conclu sion  on  s it ing a  run-up  area
without  assessing the noise impacts.  In
addit ion , if run-up noise is found to be a
factor  for  a ll four  sit es, then  the opt ion
of a  run-up pen  or  hush  house should be
studied  in   deta il  for  Sites B, C, and D.

F in a lly, t h e r u n -u p  a r ea  s t u dy
suggest ed a  shor t  t erm t r ia l of moving
some run-up act ivity to the east  r amp
area .

A test  was in itia ted in Ma rch  2001
a llowing  run-ups on  the north en d of
east  side genera l avia t ion  ramp (Site A)
from 7:00 a .m. to 7:00 p.m.  Run -ups
after  7:00 p.m . a re to be done on  the
west side of the a irpor t  a long Taxiway
E.  There have been n o noise compla in t s
on  run-up  act ivity a t  the a irpor t  s ince
th is t est  was in itia ted.  However,
a ir cra ft  congestion has been  a  concern
on the nor th  end  of the eas t  ramp and
lar ger a ircra ft  a re now run-up  a t  the
run-up pa d on  the west  side of t he
a irpor t  a long Taxiway E.

! CONCLUSION

Based on  the t est  of Site A, th is site wa s
found to be a  su itable s ite for  a ircraft
ru n-ups from 7:00 a .m. to 7:00 p.m .  A
noise ana lysis will be pr epa red for  a ll
four  run-up a rea  sites to provide a
complete assessment  of the run-up a rea
options.  In  addit ion , a r eview of a ircra ft
cir cula t ion  a t  Site A will be done to t ry
to elimina te congest ion  issues la ter  in
th is cha pter .  A run-up  enclosure
an alysis will also be prepa red to access
the poten t ia l to move a ll a ircraft  run-
ups  to the eas t  side in  order  to reduce
ru nwa y incur sions.

AIRCRAFT OP ERATION AL
P ROCEDURES

Air cra ft  opera t ing procedu res which
may redu ce noise impa cts include:
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! Reduced th ru st t ak eoffs.
! Thrust  cu tbacks a fter  t akeoff.
! Maximu m climb depar tu res.
! Minimum approach  a lt itudes .
! Use of minimum flaps during

  appr oaches.
! Steeper approach an gles.
! Limita tions on  u se of reverse

  th ru st du ring landings.

Re du ce d Th ru st Ta ke offs

A reduced th ru st  t akeoff for  jet  a ircra ft ,
t h e fir s t  op er a t ion a l  procedur e
technique, involves t akeoff with  less
than full th ru st .  A redu ced power
set t ing is used throughout  both  takeoff
roll and climb.  Use of the procedure
depends on  a ircra ft  weight , weat her
a n d  wind  condi t ions ,  pa vem en t
condit ions, and r unway lengt h .  S ince
th ese condit ions va ry considerably, it  is
not  possible to man dat e safely the u se
of reduced th ru st depa rt ur es.

! EVALUATION

In pra ctice, most  airline an d business
jet  opera tors a t  Lincoln  Airpor t  u se
reduced thrust  depa r tures to conserve
fuel, reduce engine wear , an d a ba te
noise.  Addit iona l effor t s t o encourage
the use of deeper  reduced th ru st
takeoffs would r educe sa fet y margins
and a re unlikely to yield noise
aba tem ent  benefits.

! CONCLUSION

Becau se of the sa fety implica t ions of
th ese procedures, th ey ar e best  left  to

the discret ion of pilot s and a ircra ft
opera tors.

Thru st  Cutbacks  For J ets

The second opera t iona l techn ique is
th ru st  cut backs for jets. Sta nda rdized
thr ust  cu tback depar ture procedures
have been  es tablished by each  a ir line
becau se of system wide opera t ing needs
and to pr omote n oise aba tem en t .  While
the procedures of each  ca r r ier differ
somewhat , they all involve th rust  re-
du ct ion  soon  a ft er  t akeoff and in it ia l
accelera t ion .  Th is r edu ct ion  normally
occurs between 1,000 a nd 3,000 feet
above the ground.  The amount  of
th ru st  redu ct ion  depends on  a ir cra ft
weigh t , t empera ture, and flap set t ing.
A sign ificant , bu t  sa fe, redu ct ion  in
th ru st  often  can  reduce noise with in  the
65 and  70 DNL noise contours but  also
can  increase noise downrange from the
a irpor t .

For  many year s, t he FAA has had an
a d v i s o r y  c i r c u l a r  d e s c r i b i n g
r e com m e n d e d  n oi s e  a b a t e m e n t
depar ture procedures for lar ge jets.  In
1993, the FAA revised these guidelines
and published  them in  Advisory
Circu la r  (AC) 91-53A.  I t  provides for
two standa rd t h rust  cu tback pr oce-
dur es.  One focuses on n oise aba tement
n ea r  t h e a ir por t  (t h e  close-in
procedure), wh ile the other  aba tes noise
fur ther  away from the a irpor t  (the
dis tan t procedure).  The in ten t  of the
circu la r  is to provide gu idelines for
a ir cra ft  opera tors to es tablish  safe and
effective procedures tha t  can  be used a t
a ll a irpor t s a cross the count ry.  Exh ibit
4C  shows  the version  of the AC 91-53A
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dis tan t depar ture procedure.  The
procedures flown by th e other  a irlines
are s imila r  to tha t  depicted  in  Exh ibit
4C.

As a service to the genera l avia t ion
indu st ry, the Nat iona l Business Aircraft
Associa t ion  (NBAA) prepa red noise
a ba t em en t  t a keoff a n d  a r r iva l
procedures for bu siness jet s.  Th is
program has virt ua lly become an
indust ry sta nda rd for opera tors of
business jet  a ircraft  s ince tha t  t ime.
The depar ture procedures a re of two
types: the st andard  procedure and  the
close-in procedure.  They are illust ra ted
in  Ex h ib it  4D .

Th e N BAA s t a n da r d  dep a r t u re
procedure ca lls for  a  th rust  cu tba ck  a t
1,000 feet  above gr ound level (AGL) and
a t  1,000 feet  per  minu te climb t o 3,000
feet  a ltit ude du r ing a ccelera t ion  and
flap ret ract ion .  The close-in  procedure
is similar  except t ha t it specifies a
th ru st  cu tback a t  500 feet  AGL.  While
both  pr ocedures a re effect ive in
reducing noise, t he loca t ions  of the
redu ct ion  va ry with  each.  The s tandard
procedure resu lt s in  h igher  a lt it udes
and lower  noise levels over  downrange
loca t ions, wh ile the close-in  procedure
resu lt s in  lower  noise near  the a irpor t .
Many a ir cra ft  manufactu rer s have
developed their  own  th rust  cu tback
procedures.  Neither  NBAA procedure is
in tended to supplant  a  procedure
recommended by the manufacturer  and
published in  the a ir cra ft  opera t ing
manua l.

! EVALUATION

While some a irport s have defined
specia l th rust  cut back d ep a r t u re
procedures, th is is  frowned upon by the
indu st ry.  The a ir  car r iers fear  the
consequences of a  prolifera t ion  of
a irport -specific procedures .  As  the
number  of procedures  increased , it
would become more a nd m ore difficu lt
for  pilots  to become pr oficien t  a t  a ll of
them and st ill ma in ta in comfor table
sa fety ma rgins.  It  would be like a sk ing
motor ist s to comply with  a  different  set
of braking an d a ccelera t ion  procedures
a t  every int ersection in t he city.  In a ny
case, sa fety requ ires t ha t  the use of
thrust  cu tbacks in  any given  situa t ion
mu st  be left  to the discret ion  of the pilot
based on  weather  and  the opera t iona l
character ist ics of the a ircra ft .

! CONCLUSION

Standard th rust  cu tba ck  depar ture
procedures a re a lrea dy used by vir tua lly
a ll a ir  ca rr iers a nd many busin ess jet
opera tors.  The Airpor t  Author ity
sh ould cont inue to encour age th e use of
th ese procedur es since th ey can pr oduce
impor tan t  noise reduct ions.  Effor t s to
manda te th e use of th ese procedures,
however , ar e not a dvised.  As a  cr it ica l
fligh t  opera tion, th e use of t hr ust
cut backs in  any given  situa t ion  should
be left  t o the discret ion  of the pilot  to
avoid eroding safety ma rgins.



Exhibit 4C
TYPICAL AIRLINE DISTANT NOISE

ABATEMENT DEPARTURE PROCEDURE

3,000 feet AAE

- Climb at 210/*220 knots 
 (away from destination)
 or 250 knots (on course)

AAE - Above Airport Elevation

* Above 117,000 pounds gross weight

1,000 feet AAE

- Flaps 5 or 1 as appropriate
- Climb thrust
- Retract flaps on schedule
- Accelerate to 210/*220 knots
- Maintain 210/*220 knots to 
 3,000 feet AAE

- Climb to 1,000 feet
 AAE at V2  + 20

- Landing gear up on 
 positive rate of climb

V2

A minimum of V2  + 15 knots
and takeoff flaps with up to 30o

bank angle will provide a
minimum radius turn.
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Exhibit 4D
NBAA NOISE ABATEMENT
DEPARTURE PROCEDURES

1,000'

3,000'

END OF
RUNWAY

LIFT
OFF

BRAKE
RELEASE

AIRPORT
BOUNDARY

STANDARD PROCEDURE

Maximum practical rate 
of climb at V2+20 KIAS 
to 1,000 feet AFL with 

takeoff flap setting.

At 1,000 feet AFL, 
accelerate to final 

segment speed (Vfs) 
and retract flaps. Power 
reduced to a quiet climb 

setting while 
maintaining 1,000 FPM 

maximum climb rate 
and airspeed not to 

exceed 190 KIAS until 
reaching 3,000 feet 
AFL. If ATC requires 

level-off prior to 
reaching 3,000 feet 
AFL, power must be 
reduced so as not to 
exceed 190 KIAS.

Above 3,000 feet AFL, 
normal climb schedule 
resumed with gradual 
application of climb 

power.

500'

1,000'

3,000'

END OF
RUNWAY

LIFT
OFF

BRAKE
RELEASE

AIRPORT
BOUNDARY

CLOSE-IN PROCEDURE

Maximum practical rate 
of climb at V2+20 KIAS 

to 500 feet AFL with 
takeoff flap setting.

Above 3,000 feet AFL, 
normal climb schedule 
resumed with gradual 
application of climb 

power.

At 1,000 feet AFL, 
accelerate to Vfs and 
retract flaps. Maintain 

quiet climb power, 
1,000 FPM climb rate 
and airspeed not to 

exceed 190 KIAS until 
reaching 3,000 feet 
AFL. If ATC requires 

level-off prior to 
reaching 3,000 feet 
AFL, power must be 
reduced so as not to 
exceed 190 KIAS.

At 500 feet AFL, power 
reduced to a quiet climb 
setting while maintaining 

1,000 FPM climb rate 
and V2+20 KIAS until 

reaching 1,000 feet AFL.

AFL - Above field elevation
ATC - Air traffic control
FPM - Feet per minute
KIAS - Knots, indicated airspeed

KEY
Note: It is recognized that aircraft performance will differ with aircraft

type and takeoff conditions; therefore, the business aircraft operator
must have the latitude to determine whether takeoff thrust should
be reduced prior to, during, or after flap retraction.

Source:

01
S

P
21

-4
D

-1
/2

8/
03

National Business Aircraft Association (NBAA),
"NBAA Noise Abatement Program,"
January 1, 1993.
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Ma x im u m  Cli m b D e pa rt u re s

Maximum climb depa r tures, t he t h ird
opera t iona l pr ocedu re, can  help reduce
noise exposu re over popula ted a reas
some distance from a n  a irpor t .  The
procedure requ ires t he use of maximum
th ru st  with  no cut back on depa r ture.
Consequen t ly, the poten t ia l noise
reduct ions in  the ou t lying a reas a re a t
the expense of sign ifican t  noise
increases closer  to the a irpor t .

! EVALUATION

While there a re fewer resident ial a reas
close to Lincoln  Airpor t  than  there a re
fur ther  ou t , th is type of procedure
would, in  effect, be ra ising th e noise
levels considerably on  those fewer
people who a re a lready exposed to
h igher  noise levels than  their  ou t lying
coun terpar ts.  These increa ses would be
the cost  for  on ly margina l noise
redu ct ion  on  a reas tha t  a re a lr eady
receiving lower noise levels.

Th is t ype of procedure can a lso be very
cost ly to opera tors a t  Lincoln  Airpor t .
The use of maximum thrust  procedures
would increa se fuel usa ge an d wear  and
tea r  on  engines a nd equ ipment .  Given
today’s economic clima te, these types of
cost s can  be cr it ica l t o a ir cra ft
opera tors.

! CONCLUSION

Maximum climb depar tur es a t  Lincoln
Air por t  would, at  best, sligh t ly r educe
noise impacts in  the lower noise
exposure ar eas while increa sing noise
close-in to the a irpor t  d ramat ica lly. The

cost s of th is quest ionable benefit a re
also very h igh  for  opera tors and  a ir lines
a t  Lin coln  Airpor t .  Th er efore, the
procedure is  not  cons idered effective
and has  been  dropped  from fur ther  con-
s idera t ion .

Mi n im u m  Ap p ro a ch  Alt it u de s

Minimum approach  a lt itudes is the
four th opera t iona l procedure in  th is
ca tegory.  A minimum a pproach
a ltitu de pr ocedu re would en ta il an  a ir
t r a ffic con t rol r equ ir emen t  t ha t a ll
posit ively-controlled aircraft  approaches
be conducted a t  a  specified minimum
altitu de un t il t he a ir cra ft  must  begin  it s
descent  to lan d.  Th is would a ffect only
a ir cra ft  qu it e some dis tance from the
a irpor t  as well as out side th e noise
exposure con tours.  S ince a ircra ft  on
approach  are using lit t le power, t hey
tend to be relat ively quiet .  Accordingly,
increa ses in  approach  a lt itudes  resu lt  in
only very sm all redu ct ions in  sin gle
event  noise.

! EVALUATION

Curren t ly, the pa t tern  a ltit ude a t
Lincoln  Air por t  is 2,219 feet  MSL (1,000
feet  AGL) for  small aircra ft  and 3,000
MSL (1,781 feet  AGL) for  milita ry jets.
Min imum a lt itudes  would a pply t o
a ir cra ft  some d is tance from the a irpor t ,
well ou ts ide the noise exposure contour
a rea .  Increases in approach a ltitu de
can  yield only sm all redu ct ions in  noise.
Even doubling t he a lt itude of a ircra ft
with in  t he t ra ffic pa t tern  or  circling
approach  would achieve only a  noise
redu ct ion  of four  to six decibels.
Addit iona lly,     ra is ing     the     pa t tern
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a lt itude would  en large the pa t tern  as
a ir cra ft  would have to extend each  leg
of the t ra ffic pa t tern  to climb to, or
descend from, th e increa sed a ltit ude.

! CONCLUSION

Raisin g appr oach  a ltit udes in to Lincoln
Air por t  would produce only very sma ll
noise reduct ions well ou tside the 60
DNL noise contour .  In  addit ion , ra is ing
the t r a ffic pa t tern  a lt itude would
p ot e n t i a l l y  e x p o s e  a d d i t i on a l
individu a ls to overflight  noise due to an
elongat ed t ra ffic pa t tern .  Therefore,
t hese measures  do not  mer it  fur ther
cons idera t ion .

Min im u m  Fla p An d
S te e p e r Ap p ro a ch  An g le s

The fifth  an d sixt h  op er a t ion a l
procedures eva lua ted a re min imum flap
set t ings and st eeper a pproa ch a ngles.
Approach  procedures to reduce noise
impact s wer e a t tempt ed in  the ea r ly
days of noise aba tement , bu t  a re no
longer  fa vor a bly received.  The
procedures inclu de the minimal use of
flaps in order  t o r edu ce power set t ings
and a irfra me noise, the use of increa sed
approach  angles, and t wo-st age descent
profiles.

! EVALUATION

All of these t echn iques ra ise sa fety
concerns because they a re non-standard
and require an  a ircraft  to be opera ted
out side of it s opt ima l sa fe opera t ing
configura t ion . In crea sed  approach  slope
angles requ ire air cra ft  to be landed a t

more th an  optima l approach speeds.
The h igher  sink ra tes and fast er speeds
reduce pilot  rea ct ion t ime and er ode
sa fety ma rgins.  They also increa se
stopping dis tances on t he runwa y a nd
are especia lly inadvisable on  rela t ively
shor t  ru nwa ys, such  a s those a t  Lincoln
Air por t .  Some of these procedures have
actua lly been foun d to increa se noise
becau se of power a pplica t ions n eeded to
ar rest  high sink r at es.

! CONCLUSION

Becau se these procedures erode sa fety
margins an d ar e of litt le pra ctical noise
aba tement  benefit , they do not deserve
fu r t h er  con sider a t ion  a t  Lin coln
Air por t .

R ev e rs e  Th ru s t R es tric tio n s

The fina l a ircraft  opera t iona l procedure
eva lua ted is reverse th ru st r estr ictions.
Thr ust  reversa l is  rou t inely used t o
slow jet  a ircra ft  imm ediately a fter
touchdown.  Th is is an  impor tan t  sa fety
procedure which h as t he a dded benefit
of redu cing brake wea r .  Limits on  the
use of t h ru st r eversa l can  reduce noise
impact s off the sides of th e runwa ys,
a lthough they would  not  sign ificant ly
reduce the s ize of the noise cont our s.
Enforced rest r ict ions on  the use of
reverse th rust , however , a re not
considered fu lly sa fe.

! EVALUATION

Given the loca t ion  of noise-sensit ive
uses in  the Lin coln Airport  vicin it y, a
rest r ict ion   on  thrus t  reversa l would  not
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produce significan t benefits.  Reverse
th ru st  res t r ict ions tend t o erode landin g
sa fety ma rgins, increa se r u n wa y
occupancy t ime, and increase bra ke
wear  on  a ircra ft .

! CONCLUSION

Manda ted limita t ions on  the use of
reverse thrust  a r e inadvisable a t
Lincoln  Airport  beca use of the reduced
safety margins a nd t he likelihood for
on ly small benefit s .  As  an  opera t iona l
fligh t  procedure with  a  direct  effect  on
sa fet y, decisions a bout  wheth er t o use
reverse thrus t  should  be left  to the
discret ion of pilots.

AIRP ORT R EGU LATIONS

F.A.R. Pa rt  150 requires t ha t , in
d e velopin g N oise  C om pa t ib i l i t y
Pr ogram s, a irport s s tudy t he possible
im plem en t a t ion  of a i r por t  u se
res t r ict ions to aba te a ir cra ft  noise.  (See
F .A.R. Par t  150, B150.7[b][5].)  The
cour t s ha ve recognized the right s of
a irpor t  pr opr ietors t o redu ce t heir
liability for  a ircraft  noise by impos ing
res t r ict ions which  a re reasonable and
do not  viola te cont ractua l agreements
with  the F AA condit ioning the receipt  of
federa l aid.  (These a re known as “grant
a s s u r a n c e s . ”)   I n  a d d i t i o n ,
const it u t iona l prohibitions on u njust
discr imina t ion  and t he imposit ion  of
undue burdens  on  in tersta te commerce
mu st  be respect ed.  The rest r ict ions
mu st  a lso be cra fted t o avoid in fr inging
on regu la tory a rea s preem pt ed by t he
federa l governmen t .  F ina lly, t he
regu la t ions must  be evalua ted under
the requirem ents of F .A.R. Par t  161.

Air por t  noise and  access res t r ict ions
may be proposed by an  a irpor t  opera tor
in  i ts  F .A.R. P a r t  150 N oise
Compat ibility Program.  The FAA has
made it  clea r  t ha t t he approva l of a
rest r ict ion  in  an  F .A.R. Par t  150
document  wou ld depend on t he n oise
aba tement  benefit of the rest r ict ion  a t
noise levels of 65 DNL or h igher .  Even
if t he FAA shou ld accept a  noise
rest r ict ion  a s par t  of an  F .A.R. Par t  150
Noise Compa t ibilit y P rogram, the
requ irements of Pa r t  161 wou ld st ill
need to be met  before t he mea su re could
be implement ed.

F.A.R. P art 161

In  the Airport N oise and Capacity Act
(ANCA) of 1990, Congress not  on ly
esta blished a  na t iona l phase-out  policy
for  St age 2 a ir cra ft  above 75,000 pounds
(see Par t  91 and 161 discussion  on  page
1-5 of the N oise Exposure Maps
document ), bu t  it a lso est ablished
ana lyt ica l and  procedura l requirements
for  airports desiring to esta blish n oise
or  access rest r ict ions on  St age 2 or
St a ge 3 a ir cr a ft .  Regu la t ion s
implem en t ing these requirements  a re
published in  F .A.R. Par t  161.

F .A.R. Par t  161 requires the following
act ions to esta blish a  loca l rest r ict ion  on
Stage 2 a ircra ft :

! An ana lysis of th e costs a nd
benefit s of the proposed rest r ict ion
an d alter na tive mea sur es.

! Publicat ion  of a  not ice of the
proposed rest r ict ion  in  the Federa l
Regist er  and a n  opportunity for
comm ent  on t he a na lysis.

While implemen ta t ion  of a  St age 2
a ir cra ft   opera t ing  res t r ict ion   does   not
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require FAA approva l, t he FAA does
determine whether  adequa te a na lysis
has been done and a ll not ifica t ion
procedur es ha ve been followed.

For  rest r ict ions on St age 3 a ircra ft , Par t
161 r equ ir es a  much  more r igorous
an alysis a s well as fina l FAA approva l
of th e rest r ict ion.  Before approving a
loca l  Stage 3 noise or  access rest r ict ion ,
the FAA must  make the following
findings:

! The rest r ict ion  is  reasonable, non-
a rbit ra ry, and n on-discr imina tory.

! The rest rict ion does not  cr ea t e an
undue burden  on  int erst a te or
foreign  commerce.

! The rest r ict ion  ma in ta ins sa fe and
efficient  use of navigable air spa ce.

! The rest r ict ion  does not  conflict
with  any exist ing federa l sta tu te or
regula t ion .

! The applican t  has p rovided
adequa te oppor tunity for  public
com m e n t  on  t h e  p r o p os e d
res t r ict ion .

! The rest r ict ion  does not  crea te an
undue bu rden  on  the na t iona l
avia t ion  system.

Based on  FAA's interpret at ions of Par t
161, the r egu la t ions do not  apply to
rest r ict ions proposed  only for  a ircraft
un der  12,500 poun ds.  Becau se these
ligh t  a ircraft , which  include small,
sin gle-engine a ircra ft , ar e not  classified
under  Par t  36 a s Stage 2 or  3, t he FAA
has   concluded   tha t   the  1990  Airport

N oise and  Capacity Act was  not
in t ended to apply to them .  (See
“Air por t  Noise Repor t ,” Vol. 6, No. 18,
Septem ber  26, 1994, p. 142.)

Very few Pa r t  161 studies have been
un der t aken  since the enactment  of
ANCA.  Table  4A summar izes the
studies tha t  have been done t o da te.

There a re essent ially thr ee types of
cu r fews or  n igh t t im e oper a t in g
rest rictions:  (1) closure of the a irpor t  to
a ll a r r iva ls and depar tures (a  fu ll
curfew); (2) closu re to depa r tures only;
and (3) closure to a r r iva ls  and
depa r tur es by a ir cr a ft  exceeding
specified noise levels.

! EVALUATION

The t ime dur ing which  n igh t t ime
res t r ict ions could be applied var ies.
The DNL m etr ic applies a  10-decibel
pena lty to noise occurr ing between
10:00 p.m . and 7:00 a .m.  Tha t  per iod
could be defined a s a  curfew per iod.  A
shor ter  period, cor responding to the
very lat e n ight  hours, midn ight  to 6:00
a .m., could a lso be specified.

Full Curfews:  While fu ll curfews can
tota lly resolve concerns a bout  n ight t ime
a i r cr a ft  n oi s e ,  t h e y  ca n  b e
indiscr imina tely harsh .  Not  on ly would
the loudest  opera t ions be prohibited,
but  qu iet  opera t ions by ligh t  a ircra ft
would a lso be banned by a  fu ll curfew.
F u ll cu r fews a l so depr ive t h e
community of the services of some
poten t ia lly impor tan t  n igh t t ime a irpor t
user s.
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TABLE 4A
S u m m ary  o f F .A.R . P a rt  161 S tu d ie s

Airport

Year

Cost P r o po s a l, S t at u sS ta rt e d E n de d

Aspen-P it kin  County Airpor t ,
Aspen, Colora do

N.A. N.A. N.A. The st udy has n ot yet  been s ubmitt ed
to FAA.

Kahulu i Airport , Kah ulu i, Maui,
Hawa ii

1991 1994 $50 ,000 (est .) Proposed n igh t t im e proh ib it ion  of
Stage 2 a ir cra ft  pursuan t  to cour t
st ipu la t ion .  Cost -benefit a nd
st a tewide impact a na lysis foun d to be
deficient  by FAA.  Airport  never
su bm it ted a  complete Par t  161  St udy. 
Suspended considera t ion  of rest r ict ion .

Minneapolis -S t . Pau l
In terna t iona l Airpor t ,
Min neapolis, Min nesota

1992 1992 N.A. Proposed n igh t t im e proh ib it ion  of
St age 2 a ircra ft.  Cost-benefit a na lysis
was deficient .  Never su bmitt ed
complete Pa rt  161 st udy.  Suspen ded
considera t ion  of rest r ict ion  and
enter ed in to negotia tions  with  ca rr iers
for  volun ta ry coopera t ion. 

Pease In terna t iona l Tradepor t ,
Por t smouth , New Hampshire

1995 N.A. N.A. Ha ve not yet su bmitt ed Par t 161 stu dy
for F AA review.

San F rancisco In terna t iona l
Air por t , San  Francis co,
Ca liforn ia

1998 1999 $200,000 Proposin g exten sion of n ight t ime
cur few on S ta ge 2 aircra ft over 75,000
pounds .  St a r ted st udy in  Ma y 1998. 
Submit ted  to FAA in  ea r ly 1999  and
subsequent ly withdrawn.

San J ose In terna t ion a l Airpor t ,
Sa n J ose, Californ ia

1994 1997 Ph ase 1 -
$400,000
Ph ase 2 -
$5 to $10
million (es t .)

St udy u nder taken  as pa r t  of a  lega l
settlement  agreement .  Studied a
Sta ge 2 restr iction.  Suspended st udy
after Pha se 1 report  showed costs to
a ir lines  a t San  Jose grea t er  t han
benefit s in  San  J ose.  Never  under took
Phase 2, syst emwide ana lysis.  Never
su bm it ted st udy for F AA review. 

Burbank-Glenda le-Pasadena
Air por t

2000 Ongoing Ph ase 1 - $1
million (es t .)

Proposed  curfew res t r ict in g a ll a ir cra ft
opera t ions  from 10:00 p.m . to 7 a .m. 
Sta rt ed Ph ase 2 in 2003.

Naples Municipa l Airpor t
Na ples, Florida

2000 2000 Curren t ly
$730,000

Expect  an
addit iona l
cost  of 
$1.5  to $3.0
million  in
legal fees due
to lit iga t ion .

Enactm ent of a  tota l ban  on  St age 2
genera l avia t ion  jet  a ircra ft  under
75,000 poun ds .  Na ples  is cur ren t ly in
litigation a nd m ay also ha ve to repay
a ll previous federa l funding received
for a irport  projects.

N.A. - Not a vaila ble.

Sources:  Telephone in terviews with  Federa l Avia t ion  Admin is t ra t ion  officia ls  and sta ffs of va r iou s a ir por ts.
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Impor tan t  economic rea sons dr ive
n igh t t ime a irpor t  act ivity.  Ear ly
morning depa r tures a re often  a t t r act ive
for  business t ravelers who wish  to r each
their  des t ina t ions  with  a  la rge pa r t  of
the workda y ahea d of them.  Not  on ly is
th is a  persona l convenience, bu t  it  can
resu lt  in  a  sign ifica nt  savings in  the
cost  of t ravel by r educin g t he need for
overn igh t  sta ys.  Accordin gly, ear ly
morning depar tures  a re often  very
popular .  Sim ila r ly, late n ight  a r r iva ls
are impor tan t  in  a llowing t raveler s to
return  home without  incur r ing the cost s
of another  n igh t  away.

Different , bu t  equa lly compellin g,
reasons en cour age cargo ca r r iers and
cour ier compa nies to opera te in  the
even ing and a t  n igh t .  Cargo is collected
during th e business day.  It is shipped
to a  hub facility in  t he evening or  a t
n igh t  where it  is sort ed an d, in  the case
of packa ge express service, delivered to
it s dest ina t ion t he n ext  bu sin ess day.
Bu lk cargo companies work essen t ia lly
the same way, a lth ough, where speed is
not  of paramount  impor tance, the
collect ion  and delivery fun ctions m ay
in v ol v e  m or e  u s e  of s u r fa ce
t ra nspor t a t ion .  Modern  a ir  ca rgo
ser vice ca n n ot  op er a t e wit h ou t
nightt ime access to airports.

Prohibition  of N ight tim e Departures:
The prohibition  of n ight t ime depar tures
would a llow a ircraft  to return  home but
would pr ohibit  depar tures , which  a re
gen er a lly lou der  t h a n  a r r iva ls .
Although  somewhat less rest r ict ive, th is
would have sim ila r  impa cts a t  Lincoln
Airport  a s a  fu ll curfew.  It would
int erfere with  corpora t ions  in  their
a t t empts to schedu le ea r ly morning
depa r tures for  t he business t r avel
market .

As wit h  a  fu ll cur few, a  n igh t t ime
prohibit ion  on  depar tures  would  res t r ict
access to the a irport  by Stage 3 a ircra ft .
Th is would requ ire a  fu ll Pa r t  161
an alysis and FAA approval of the
r es t r ict ion  befor e  i t  cou l d  b e
implement ed.

N ight tim e R estrictions Based on Aircraft
N oise Levels:  Night t ime opera t ing
rest r ict ions can  be des igned t o apply to
only those a ircra ft  which  exceed
specified noise levels .  If it is t o be
effective in r educing t he size of the DNL
noise contours, th e rest r icted noise level
would ha ve to be set  to rest r ict  the
loudest , most  commonly used a ir cra ft  a t
the airport.  These res t r ict ions would be
su bject  t o t he  specia l  an alys is
procedures of F .A.R. P ar t  161.  An y
res t r ict ions a ffecting St a ge 3 a ircra ft
would have to receive FAA approva l.

! CONCLUSION

Cur fews and n igh t t ime opera t ing
res t r ict ions can  be an  effect ive wa y to
reduce the s ize of DNL noise contours
around an  airport.  Becau se of the ext ra
10-decibel weigh t  a ssigned t o n ight t ime
noise, r emoving a  single n igh t t ime
opera t ion  is equiva len t  to elimina t ing
10 da yt ime opera t ions.  The effect  on
the noise contours can  be sign ifica nt .

A par t icu la r ly t roubling aspect  of
cu r fews a n d n igh t t ime opera t ing
res t r ict ions is their poten tia l adverse
effects on  loca l a ir  service and  the
r e gi on ’s  e con om y.  Add i t ion a l ly,
i m p l e m e n t a t i on  o f  n i g h t t i m e
res t r ict ions can  be cost ly, problemat ic,
and requ ire t he complet ion , and
subsequent  FAA approval, of a  Pa r t  161
St udy.    Given    the   likelihood  of  FAA
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disapprova l, due t o the limited impa cts
with in  the 65 DNL contour , curfews
need  not  be cons idered  fur ther .

N oi se -B a se d  La n d in g  F e es

Noise-based landing fees is the second
airpor t  regu la t ion  opt ion . Commercia l
a irpor t s like Lincoln  Airport  typically
levy landin g fees on a ircra ft t o ra ise
revenue for a irport  opera t ions  and
maint enance.  Fees a re typica lly based
on a ircra ft  gross weight .  Lan ding fees
can  a lso be based  on  a ircraft  noise
levels and t he t ime of da y of landin gs.
Thu s, a r r ivals a t  n ight  by loud a ir cra ft
would be cha rged the highest  fees,
wh ile a r r iva ls dur ing the da y by qu iet
a ir cra ft  would be cha rged the sma llest
fees.

If noise-based landing fees a re set  h igh
enough, they might  encourage a ir lines
to br ing quieter  a ircra ft  in to the a irpor t .
Noise-based landing fees set  h igh
en ough  to a ffect a ir  ca r r ier  beh avior
would a lmost  cer ta in ly be subject  to
lega l cha llenge.  The system could be
vulner a ble to a t tack  as an  undue
burden  on  in tersta te commerce.  The fee
s t ructu re could also possibly be
a t ta cked as discr imin a tory if its  effect
was to s ingle out  one, or  a  few, car r iers
for  especially str ict t reat ment .  In
pract ice, however , landin g fees  a re such
a  small par t  of the tota l opera t ing cost s
of a n a irline t ha t increases in fees or
noise-based surcharges may become
merely an  irr ita n t  to the ca r r ier.

Before the adopt ion  of ANCA, noise-
ba sed la n din g fees  wer e oft en
considered a  wa y to encourage a ir
car r iers t o conver t  t o Stage 3 a ircra ft .
Un der  ANCA, fu ll conversion  of a ir cra ft

over 75,000 pounds t o St age 3
standa rds  was manda t ed by the year
2000, so the t ra dit iona l object ive of
noise-based landing fees is no longer
relevan t .  Of cour se, different  kinds of
Stage 3 a ir cra ft  p roduce d ifferen t  levels
of noise.  B-727s a nd DC-9s equ ipped
with  St age 3 hu sh kit s, for exa mple, a re
louder  than  B-737-300s  and A-320s.  In
theory, a  system of noise-based landin g
fees could be used t o a t tempt  to
encourage car r iers to conver t  to the
quietest  St a ge 3 a ircra ft .  I t  is
quest ionable how effective t h is could be
in  pract ice.  An a ir  car r ier ’s fleet
composit ion  is d icta ted by m any
variables, including aircra ft pu rcha se,
financing, a nd  leas ing cos ts; opera t ing
and ma in tenance cost s; a ir  a nd
main t enance crew t ra in ing require-
men ts; manufacturer  suppor t ; and
market ing s t ra tegy.  Whether  one
a irpor t  ca n  exer t  en ough  lever age
through noise-based landing fees to
influ ence a ir cra ft  acqu isit ion  and rou te
assignm ent  decisions is quest ionable.

! EVALUATION

Noise-based landin g fees  a re cons idered
a irpor t  noise rest r ict ions u nder  F .A.R.
Par t  161.  A Par t  161 ana lys is  would  be
required before such  a  fee system could
be implement ed.  Any fee st ructu re tha t
would place a n oise surcharge on  Stage
3 a ircra ft  would requ ire FAA approva l
pr ior  to implem en ta t ion .

! CONCLUSION

A noise-based la nding fee system
int ended to provide str ong incent ives for
car r iers to convert  their fleets t o quieter
a ir cra ft      is     not     pr act ica l    and    is
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vulnerable to lega l cha llenges.  A noise-
based landin g fee surcharge in tended to
ra ise revenue for  noise mit iga t ion
act ivit ies is not  considered n ecessa ry.
FAA disappr oval is a lso likely due to
the limited im pa cts wit h in  the 65 DNL
contour .  Therefore, noise-based landing
fees will not  r eceive add it iona l
cons idera t ion .

Ca pa cit y Lim it at io n s

Capa city limits, the th ird a irpor t
regu la t ion  opt ion , ha s been  used by
some severely impacted airport s to
cont rol cumulat ive noise exposure.  Th is
k ind of rest r ict ion  would impose a  cap
on the  number  of scheduled opera tions.
Th is is on ly a n  imprecise way t o cont rol
a ir cr a ft  noise.  For  one th ing,
unschedu led opera t ions would not  be
subject  t o the limit .  In  addit ion, the
limit  on  schedu led opera t ions actua lly
provides no incen t ive for  conversion  to
quieter  a ircra ft .  Ra ther , if pa ssen ger
dem a n d is in cr ea sin g, it  wou ld
encourage a ir lines to conver t  t o lar ger
a ircra ft , which often  (but  not always)
tend to be nois ier  than  smaller  a ircraft
in  the same Par t  36 stage cla ssifica t ion .

! EVALUATION

A cap on  opera t ions  would  not
necessa r ily provide noise benefit s .  The
forecast  noise con tours presented in
Chapter  Two provide an  exa mple.  A
compa rison  of t he n oise cont our s for
forecast  2002 condit ions a nd 2007
condit ions (Table 2D on  pa ge 2-11 of the
Noise Exposu re Maps document ) shows
a  sligh t  decrea se in  the size of the 60,
65, 70, and 75 DNL noise contours from
2002 to 2007 (See Table 2G on  pa ge 2-

17).  Dur ing tha t  per iod, h owever , the
number  of annual a ircraft  opera t ions is
projected to increase from 102,286 to
127,840.

! CONCLUSION

Air por t  capacity limita t ions in tended t o
cont rol noise a re too imprecise to
gu a r a n t ee effect iveness  a n d a r e
unlikely to achieve significan t n oise
reduct ions.  They can  a lso limit  a ir
ser vice to the community, in ter fer ing
with  the needs of the loca l economy.
They can  be difficu lt  and expensive to
adminis ter .  Since t hey inevitably
would rest rict  access to the  airpor t  by
Stage 3 a ircra ft , ca pacit y limita t ions
would be subject  to Pa r t  161 ana lysis
and a pprova l by t he FAA.  Airpor t
capa city rest rict ions, ther efore, do not
mer it additiona l analysis.

Noise  Bu dge ts

Noise budgets is  the four th  a irpor t
regu la t ion  opt ion .  In t he lat e 1980s,
noise bu dgets ga ined a t t en t ion  a s a
poten t ia l noise aba tem en t  tool.  After
the enactment  of ANCA, mandat ing the
ret irement  of St age 2 air cra ft  over
75,000 pounds, in teres t  in  noise budget s
waned.  Noise budgets a re designed t o
limit  a irpor t  noise and  a lloca te noise
among airport u sers.  The int ent  is to
encourage a ir cra ft  opera tors to conver t
to qu ieter  a ircra ft  or  to sh ift  opera t ions
to less noise-sensit ive hours.  Before
ANCA, the in ten t  wa s t o encour age
conversion  to S tage 3 a ircra ft  and to
discourage the use of Stage 2 a ircra ft .

While noise budget s can  be designed in
many different  ways, six basic steps a re
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involved.  F ir st , t he a irpor t  must  set  a
ta rget level of cumula t ive noise
exposu re, usua lly expressed in DN L,
wh ich  it  in ten ds to achieve by a  cer ta in
da te.  Second, it m ust  determine h ow to
express th at  overa ll noise level in  a  way
tha t would per mit  a lloca t ion  among
airpor t  users.  Third, it m ust  design  the
a lloca t ion  sys tem.  F our th  is  the design
of a  monitor ing system to ensu re tha t
a irport  user s a re complying with  t he
a lloca t ions.  F ifth  is the establishm ent
of sanct ions  for  car r iers t ha t  fa il to
opera te with in  th eir a llocat ions.  Sixt h ,
the system should be fine-tu ned based
on actua l exper ience.  The only simple
st ep in  th is process  is the first , set t ing a
goa l.  F rom tha t  poin t , it  becomes
increa sin gly complex.

! EVALUATION

Different  a pproaches can  be used to
define noise in  a  way which  permit s
a lloca t ion .  It  is possible to use the DNL
metr ic, or  a  va r ian t , for  t h is purpose.
Th is has some advantages  in  tha t  the
FAA's In tegra ted N oise Model (INM)
can  be ea sily u sed  to der ive DNL levels
a t t r ibut able to the a verage da ily
opera t ions of the var ious  a irpor t
opera tors.  The INM da tabase can  be
used to esta blish a ba sis for n oise
a lloca t ions ba sed on  a ircra ft  type.  An
a lt erna t ive is t o use t he effective
perceived noise level (EPNL) met r ic.
Th is is  the met r ic used  to cer t ify
a ir cra ft  noise levels for  complia nce wit h
F .A.R. Par t  36.  Noise levels of va r ious
a ir cr a ft  expressed in  EPNL a re
published in  FAA Advisory Circu la rs
36-1E and 36-2C.  EPNL va lues  for  the
a ir cra ft  used  by each  opera tor  on  an
average day cou ld be summed to define

the tota l noise a t t r ibu table to the
opera tor .

The th ird s tep , the des ign  of the
a lloca t ion  system, is t he most  difficu lt
and the leas t  subject  to fa ir  and
object ive defin it ion .  The a lloca t ions can
be handled in different  ways.  They
could be a uct ioned, bu t  without  carefu l
cont rols th is could cau se ser ious
p roblems.  It  could give t he fina ncia lly
st ronger car r iers the oppor tun ity to buy
ext ra  noise allocat ions for pu rposes of
specula t ion  or  res t ra in t  of compet it ion .
Another  wa y to a lloca te t he noise would
be t hrough  a  lott ery.  A drawback  with
both  of these methods is  tha t  they
would not  recognize past  opera t ing
histories.  It is a lso impor tan t  tha t  any
a lloca t ion  sys tem inclu de provisions for
the en t ry of new car r ier s in  order  to
have any chance of bein g lega lly
permissible.

An a lloca t ion  sys tem based  on  the
recent  opera t ing h istor ies of each
a ir line would probably be the fa irest
approach , bu t  it wou ld not  be problem-
free.  To be as fair  a s t heoret ica lly
possible, the a lloca t ion  should be based
on each car rier's contr ibut ion  to exis t ing
noise levels a t  the a irpor t  and its past
per formance in  help ing to reduce tha t
noise.  If the a lloca t ion  system is based
only on  cur ren t  noise cont r ibu t ion , the
car r iers tha t  have made s ign ifica nt
invest ments in convert ing t heir  fleets
will be pena lized in  compa r ison with
th ose wh ich have n ot.  The noisier
a irline, for  exa mple, cou ld conceivably
be given  a  compet it ive a dva ntage
because, if they were willing to convert
to qu ieter  a ircra ft , they would be able to
increa se their  number  of fligh ts wh ile
st ill redu cing their  overa ll noise ou tpu t .
Car r iers    can    a lso   a rgue   tha t    their
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corpora te a ircra ft  opera t ing pr ocedures
resu lt  in  less noise than  the opera t ing
procedures of their  compet itor s and tha t
th is sh ould be r ecognized in th e noise
a lloca t ion  system.

After  es tablish ing the in it ia l a lloca t ion
system, it  would be necessa ry to develop
a  schedule of declin ing n oise a lloca t ions
to each  car r ier  in  order  to reach  the
overa ll noise reduct ion  goa ls  of the
program.  Each  car r ier  would  have the
flexibility to develop scheduling a t  any
t ime of the da y with  any a ircra ft  type,
so long as  its  a lloca t ion  is not  exceeded.
The use of qu ieter  a ircra ft  or  opera t ions
during less noise-sensit ive hours would
r esu lt  in  increased  fl ight s  per
a lloca t ion .

The four th  st ep involves m onitor ing
compliance with  th e noise allocat ions.
Any monitor ing system will require
ext en sive bookkeeping.  The simplest
method would in volve the m onit orin g of
a ir cr a ft  sch edu les.  Tota l noise
cont r ibu t ion  by ca r r ier  would be
summed for t he r eport ing period based
on  the a ct ivity du r ing the r eport ing
period.  Noise levels for  each  fligh t
would be based  on  the cer t ifica ted noise
level, or t he INM da ta  ba se n oise level,
for  each  a ircra ft .  While th is system
would require la rge a moun t s of st a ff
t ime to adm inist er , it  would be
rela t ively simple to computer ize and
would ha ve the a dvan t age of enabling
car r iers to pla n  their  act ivit ies with  a
clear  understanding of th e noise
implica t ions of their  decis ions.

A theoret ica lly more pr ecise meth od of
compliance monitor ing, bu t  a  more
expen sive and complex m ethod, would
be to monitor actu al a ircra ft n oise
levels.  Actua l noise from each a ir cra ft
opera t ion  would be recorded for  each

opera tor .  The a dva ntage of th is
approa ch is th a t  it would be based on
actua l exper ience.  A s ign ifica nt
disadva ntage, however , is t ha t  it  could
be qu ite difficu lt  for car riers to ma ke
predict ions abou t  the noise impact  of
their  schedu ling decisions .  Many
var iables influence the noise occurr ing
from any par t icu lar  a ircraft  opera t ion ,
includin g the wea ther , pilot  t echnique,
and air t ra ffic cont rol inst ru ctions.  In
addit ion , the Airport  Author ity would
have to purcha se a  monitor ing and
fligh t  t r ack ing system.

The fift h  step is to esta blish  a  system of
fines  or  other  sa nct ions t o levy aga inst
car r iers which  fa il to opera te wit h in
their  a ss ign ed noise a llocat ions.  To be
effect ive, the sanct ions sh ould be severe
enough t o provide a st rong incent ive to
coopera te with  the program.

In  an  era  where a ll a ircra ft  weigh ing
more than 75,000 poun ds a re Stage 3, it
is difficu lt  to imagine how a  noise
budget  cou ld promote sign ifican t  noise
reduct ion  without  reducin g a ir  service
in  the community.  While some Stage 3
a ir cra ft  a re louder  than  others, some
car r iers opera te with  fleets a lmost
completely composed  of among the
quietest  St age 3 a ircra ft .  Depen din g on
the noise a lloca t ion  and t he r edu ct ion
ta rget a ssigned to such  a  ca r r ier, they
might  be able to meet  the ta rget only by
elimina ting flights.

! CONCLUSION

Noise budgets a re complex met hods of
promot ing a irpor t  noise reduct ion .
They a re pa r t icu la r ly vu lnerable to
a t t ack on  grounds of d iscr imina t ion  and
in ter ference with  in ter sta te commerce.
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Noise budgets  a re ext remely difficu lt  to
design  in a  way th a t  will be seen  a s fa ir
by all a irport  user s and a re likely to be
qu ite expensive t o develop.  Negotia -
t ions on n oise budget design an d noise
a lloca t ions a re likely to be long and
content ious and  would  require the
assis tance of noise consultan ts  and
at torneys.  The cos ts of administ er ing
the system  also would be subst an t ia l.
The bookkeeping requir ements  a re
complex and a ddit iona l adm inist ra t ive
sta ff would definitely be required.

At  Lincoln Airpor t , a n oise budget does
not  appea r  to be a  pract ica l op t ion .  The
process would be long, expensive, and
cont ent ious.  I t s poten t ia l for  deliver ing
rea l and subst an t ia l impr ovemen ts in
the loca l a irport  noise environmen t  is
quest ionable and will not  be discussed
fur ther .

R e st ri ct io n s  Ba s ed
On Airc raft N oi se  Lev e ls

Rest r ict ions based  on  a ircra ft n oise
levels is the fifth  a irport  regu la t ion
opt ion .  Out r igh t  res t r ict ions on  the use
of a ir cra ft  exceeding cer ta in  noise levels
can  reduce cum ula tive noise exposur e
a t  an airport.  Aircra ft pr oducing noise
above cer ta in  thresholds, a s defined in
F .A.R. Par t  36, cou ld be prohibited from
opera t ing  a t  the a irport  a t  a ll or  cer ta in
t imes of the da y.  A varia tion is to
impose a  non-addit ion  ru le, p rohibit ing
the addit ion  of new fligh t s by a ir cra ft
exceeding the th reshold level a t  a ll or
cer t a in  times of th e day.  These
rest r ict ions would be subject  to the
special ana lysis procedures of F .A.R.
Par t  161.  An y r est r ict ions a ffect ing
Stage 3 a ircra ft  would h ave t o receive
FAA approva l.

Noise limits ba sed on  F .A.R. Par t  36
cer t ifica t ion  levels have the vir tue of
bein g fixed na t iona l standards which
are underst ood by a ll in  the in du st ry.
They a re average va lues, however , and
do not  cons ider  va r iat ions in n oise
levels based  on  d ifferen t  met hods of
opera t ing t h e a ir cr a ft .  As  a n
a lter na t ive, r est r ict ions could be based
on measured noise levels a t  the a irpor t .
Th is has t he advantage of focusin g on
noise pr odu ced in  a  given  situa t ion  and,
in  theory, gives  a ircraft  opera tors
increa sed  flexibility to comply with  the
r es t r ict ion s by des ign in g special
approach  a nd depart ur e procedures to
m in im ize  n ois e .   I t  h a s  t h e
dis a dva n t a ge of r equ ir in g ext r a
adm inist ra t ive effor t  to des ign  tes t ing
procedures, monitor t est s, int erpret
monitor ing da ta , and  des ign  the
rest rictions.

! EVALUATION

Whether  th reshold noise levels are
based on  F .A.R. Par t  36 or  measured
resu lt s, care must  be taken  to ensure
tha t the r est r ict ion  does n ot  fa ll with
undue ha rsh ness  on  any pa r t icu la r
opera tor .  The feasibilit y of complying
with  the r est r ict ion , given exist ing
techn ologies and equ ipment , mu st  also
be considered.  Such a  rest r ict ion  would
be subject t o legal cha llenges an d
r e j e ct i on  b y  F AA a s  u n ju s t
d i s cr im in a t i on  a n d  p ot e n t ia l l y
burdensome to int erst a te commerce.

! CONCLUSION

Rest r ict ions based on  noise levels could
be viewed a s discrimina tory a nd,
therefore,  be  subject   to  lit iga t ion   and
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possible rejection by the FAA.  In
addit ion , the r equ iremen ts of a  cost ly
F .A.R. Par t  161 St udy would have to be
met  before any rest r ict ion  on  St age 2
business jet s under  75,000 pounds or
Stage 3 aircra ft  could be implement ed.

To u ch -a n d-Go  Re s tric tio n s

Restr ict ions on touch-and-go or m ult iple
approach  opera t ions, the s ixth  a irpor t
regu la t ion  opt ion , can  be effect ive in
reducing noise when those opera t ions
a r e ext r em ely n oisy, u n u su a lly
frequen t , or  occur  a t  very noise-
sensit ive t imes of the day.  At  many
airports, touch-and-go’s a re associa ted
with  pr imary pilot  t ra in ing, a lthough
th is type of opera t ion  is a lso done by
licensed pilot s pr act icing a ppr oaches.

Touch-and-go’s and mult iple approaches
are frequent ly done a t  Lincoln  Air por t .
In  2001, th ere were 22,490 loca l genera l
avia t ion  opera t ions (genera lly involving
mult iple appr oaches or t ouch-an d-go’s).
The genera l aviat ion t ouch-and-go
opera t ions wer e done main ly by ligh t ,
sin gle-engine a ircra ft .  In the same
year , t here were 5,923 loca l opera t ions
by milita ry a ircra ft .  These opera t ions
were done mainly by KC a nd RC-135
a ir cra ft  an d ar e a sou rce of noise
compla in t  in  the Lincoln  Airpor t  a r ea .

! EVALUATION

There a re four  pr imary noise aba tement
opt ions for t ouch-and-go opera tions:
raise the pa t tern  a lt itude; move the
touch-and-go pa t t ern ; r est r ict  the t ime
of day tha t  t ouch-and-go opera t ions can
occur ; a nd r est r ict  touch-and-go’s
a ltogether .  Curren t ly, the pa t tern

a ltitu de a t  Lincoln Airpor t  is 2,219 feet
MSL (1,000 feet  AGL) for  sma ll a ir cra ft
and 3,000 MSL (1,781 feet  AGL) for
milita ry jet s. Ra ising t he curren t  touch-
and-go pa t tern  would increa se the noise
exposure on  runway center line becau se
of the longer climb and descent  from
pat tern  a ltit ude.  Therefore, ra is ing the
touch-and-go pa t tern  a t  Lincoln  Air por t
would not be an effective noise
aba tement  opt ion .

La rge resident ial ar eas t o th e east  of
the a irpor t  make movemen t  of the
touch-and-go pa t t ern  to t h is a rea
impr actical.  Moving the pa t tern  to the
east  of the a irport  a lso crea tes an
unsa fe crossing pa t t ern  for  a ir cra ft
us ing 17L-35R.  Moving the pa t tern
fu r t h er  west  will im p a ct  r u r a l
resident ial ar eas.

Res t r ict ing the t ime of day tha t  touch-
and-go’s can  occur  is n ot  fea sible
becau se the Na t iona l Guard un it  has to
be available after  regular  working
hours for  reserve pilot s with  other  jobs.
In  addit ion , night t ime t rain ing is also
r equ ired  t o m a in t a in  pr oficien cy
ra tings.

Rest r ict ion  of touch-and-go opera t ions
a ltogether  a t  Lincoln  Airport  would
have lega l ramifica t ions a s it  would
conflict  with  a  condit ion  of the gran t
assu rances the Airpor t  Author ity sign ed
when it a ccepted a  Federa l gran t  for
a irpor t  improvements.  Sect ion  C- 27
Sponsor  Cer t ifica t ion  st a tes: “It  will
ma ke ava ilable a ll of the facilit ies of the
airport  developed with  Federa l financia l
assis tance and a ll th ose usa ble for
landin g and  takeoff of a ircraft  to the
Un ited St a tes for  use by Govern men t
a ir cra ft  in  common with  other  a ir cra ft
a t  a ll t imes...”
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The loca l Guard u nit  and Offu t t  Air
Force personnel have worked  to reduce
the impa ct  of their  t ra in ing opera tions.
These effor t s  have resu lted  in  t he
e s t a b l i s h m en t  of t ou c h -a n d - go
procedures for  the loca l Guard  unit  and
a ircra ft  from Offu t t  Air F orce Base.

The loca l Guard un it developed a noise
aba tement  procedure tha t  requires  the
use of CAT (Ca tegory) E m inimums for
pr act ice circling a pproaches a nd t rying
to avoid direct overflight  of residen t ia l
a rea s west of th e airport .  The use of
CAT E minimums places  the a ircraft  a t
an  a ltit ude of 800 feet AGL versus th e
typica l 500-foot  AGL.

In  a  mem o da ted August  16, 1996, a
nu mber of noise procedures for  a ir cra ft
a r r iving from the Offu t t  Air  Force Base
(AFB) are out lined.  These procedures
were developed with  input  from the
a irpor t , a irport  t ra ffic cont rol tower
( A T C T ) ,  a n d  O f f u t t  A F B
r ep res en t a t ives ,  a n d a r e  solely
recomm enda tions, a s n o specific forma l
or  in forma l procedures have been
a dopt ed .  Th e p r ocedu r es  a r e
sum ma rized as follows.

! Circling approaches by Offu t t  AFB
a ircra ft  will on ly be conducted
between the hours of 0800 and
1600 loca l tim e (8:00 a .m. to 4:00
p.m .).

! Offu t t  AFB pilot s will be asked to
fly th eir VFR pa tt ern s downwind,
just  west of th e Airpark.

! Lincoln  Airport  Author ity will
per mit  Offut t  AFB a ircra ft  to
t ransit ion  a t  the a irport  between
2200 and 2400 loca l t ime (10:00
p.m . to 12:00 a .m.).  The following

procedures a re to be used by Offu t t
AFB pilots  du r ing th is t ime frame:

•  Upon complet ion  of the approach ,
the a ircraft  a re issued  standard
corr idor  headings (i.e., 300 or
210).

•  The a ir cr a ft  a r e a s sign ed a n
a ltit ude of 4,000 feet .

•  Cr oss win d t u r n s s h ou ld  be
st a r ted no sooner  than  two miles
from the depar ture end  of the
runway to wh ich  the approach
had been  conducted, no lower
than  3,000 feet .

•  Down win d t u r n s  sh ou ld be
commenced four  to six miles from
the a irpor t .

•  Descen t  from 4,000 feet  will be
issued  on  the base turn .

Other  t r ansient  milita ry a ircraft  a re not
aware of the touch-and-go procedures
and are frequen t ly opera ted without  the
same sen sit ivity to loca l noise-sensit ive
a reas a s t he loca l Guard unit .  This
could be r em edied by publish ing the
Guard unit 's touch-and-go pr ocedu res in
the United  S tates IFR S upplem ent pu t
out  by th e Defense Mapping Agency
Aerospace Cent er  which  dissemina tes
th is type of in format ion  to milita ry
units  na t ionwide.

! CONCLUSION

The normal touch-and-go act ivity a t
Lincoln  Air por t  is considered a  source of
noise compla in t .  A r eview of t he
poten t ia l ad jus tments  and res t r ict ions
to the touch-and-go procedures revealed
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tha t  changing loca t ion  and  eleva t ion  of
the touch-and-go pa t tern  would sh ift
noise from one residen t ia l a rea  to
another .  In  addit ion , due to the limited
impact s with in  the 65 DNL contour  and
conflict s wit h  deed t ransfer r ing the
a irpor t , FAA wou ld probably n ot
approve such  a  rest r ict ion .  Therefore,
th is opt ion  will not  receive fur ther
cons idera t ion .

Considera t ion  should be given t o
publish ing the loca l Guard  unit 's  touch-
a nd-go p rocedures  in  t he  IF R
Supplement .  Th is would pr ovide
t rans ien t  milit a ry a ircra ft  in format ion
on th e noise-sensitive ar eas a roun d
Lincoln  Airport  and pr ovide th e proper
procedures for  doing t ouch-and-go’s a t
the a irpor t .

En g in e  Ru n -u p  Re s tric tio n s

The fina l a irport  regu la t ion  opt ion  is
en gine run -up r es t r ict ions.  As
pr eviously discussed, engine ru n-ups
are a  necessar y an d cr it ica l pa r t  of
a ir cra ft  opera t ion  and main tenance.
Run-ups a re required  for  var ious
a ir cr a ft  m a int en a n ce op er a t ion s .
Engine main tenance run-ups may be
rest r icted by airport opera tors.  These
rest rictions, when they apply to ru n-ups
as a  separa te funct ion  from the takeoff
and land ing of the a ircraft , do not
appear  to need specia l FAA review or
approva l under  F .A.R. Par t  161.  (See
Airport N oise R eport, Vol. 6, No. 18,
Sept ember  26, 1994, p. 142.)  They ar e,
neverth eless, subject  to other  lega l and
const it u t iona l limita t ions  on  unjus t
d iscr imina t ion , undue int erference with
in ter sta te   commerce,   or   conflict   with

FAA gran t  a ssu r a nces.  As pr eviously
discussed, noise impacts  due to a ir cra ft
maintenance run-up opera tions occur on
residen t ia l a reas  to the nor theas t  and
cou ld be m it iga t ed th rough  t he
insta lla t ion  of a  reloca ted run -up pad or
enclosu re.

! EVALUATION

Lincoln  Air por t  cur ren t ly r equest s t ha t
a ir cr a ft  m a in t enance run -ups be
per formed on t he n ort h en d of th e east
ramp (between t he da ytime hour s of
7:00 a .m. and 7:00 p.m.).  The Lin coln
Air por t  has r equested tha t  the FBOs
loca ted on  the eas t  side of the a irpor t
per form run-up  opera t ions between the
even ing and n ight t ime h ours of 7:00
p.m . and 7:00 a .m. on  the run -up ma t
loca ted on  Taxiway E between Ru nway
17R-35L an d the west  apron.

! CONCLUSION

Air cra ft  opera t iona l and  main tenance
ru n-ups a re a  necessary par t of
opera t ions a t  Lincoln Airpor t .  The
a irpor t  has es tablish ed policies lim it ing
run-up opera t ions  on  the nor thern
port ion  of the ea st  ramp between 7:00
a .m .  a n d   7 :0 0  p . m .   T h e
i m p l e m e n t a t i on  of  a d d i t i on a l
res t r ict ions t ha t  would sign ificant ly
cu r t a il a ircraft  run-ups would hinder
a irpor t  opera tors, sa fety, and  would
likely fa cilit a t e lit iga t ion .  The
addit iona l mit iga t ion of ru n-up n oise
would best be addressed through the
adjus t ing of cur ren t  run-up loca t ions or
u t iliza t ion  of a  run-up enclosure such  a s
a  hush-house or  run-up  pen .
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S E LEC T IO N  O F

MEAS U R ES  FO R

D ET AIL ED  EVAL U AT IO N

Preliminary screen ing of the complete
list  of noise aba tement  t echniques
indica ted tha t  some measu res may be
poten t ia lly effective in  the Lin coln
Air por t  a r ea .  These a re eva lua ted in
deta il in  th is  sect ion .

EVALUATION CR ITER IA

One opera t iona l a lt erna t ive a nd  four
ru n-up loca t ions h ave been selected for
deta iled ana lysis in  a ddit ion  to the
possible effects of a  run -up enclosu re.
The noise ana lysis for  each  a lt erna t ive
was based on  the 2007 ba selin e a na lysis
presen ted in  Chapter  Three, "Avia t ion
Noise Impa cts."  The 2007 baseline wa s
chosen  to offer  a  common base of com-
par ison  for  a ll a lterna t ives.  Th is t ime
frame a llows  t ime for  FAA review and
a p p r o v a l  of t h e  f i n a l  N oi s e
Compat ibility Program (NCP) and  any
environmen ta l a ssessments wh ich  may
be required pr ior  to implem en ta t ion  of
the procedures.  The alt ernat ives a re
eva lua ted u sin g the following cr iter ia .

Noise Effec ts .  The pu rpose of th is
eva lua t ion  is to reduce a ircra ft  noise on
people.  A reduct ion  in  noise im pa cts, if
any, over  noise-sen sit ive a rea s is
assessed.

Operat ional  Is sues .  The effects of the
a lt erna t ive on  the opera t ion  of a ircra ft ,
t he a irport , an d loca l air spa ce a re
considered.  Poten t ia l a ir space conflict s
and a ir  t ra ffic cont rol (ATC) const ra in t s
are d iscussed , and  the mea ns by which
they could be resolved ar e eva lua ted.

Poten t ia l impacts  on  opera t ing sa fety
are a lso addressed .  FAA regu la t ions
and procedures will not  permit  a ircra ft
opera t ion  and pilot  workload to be
handled other  than  in  a  sa fe manner ,
but  with in  th is limita t ion  differences in
sa fety margins  occur .  A sign ifica nt
redu ct ion  in  sa fety margins will render
an  aba tement  procedure unacceptable.

Air Serv ice  Factors .  These factors
rela te to a  decline in  the qu a lity of a ir
t ranspor ta t ion  service which  would be
expected from adopt ion  of an  aba tement
measu re.  Declines could possibly resu lt
from lowered capacity or  rescheduling
requirem ent s.

Costs .  Both  the cos t of opera t ing
a ir cra ft  to comply wit h  the noise aba te-
ment  measure and  the cos t  of con-
s t r u ct ion  or  oper a t ion  of n oise
aba tement  facilities ar e considered.
Est imated capita l costs of implem en t ing
the noise aba tement  a lterna t ive, where
relevant , are also presen ted.

Environme ntal Is sues .  Environ-
men ta l factors rela ted to noise are of
primary concern  in  an  F .A.R. Par t  150
Upda te ana lysis.  P rocedures tha t
involve a  change in  a ir  t ra ffic cont rol
procedures or  increase noise over
resident ial a reas may requ ire separa te
environmen ta l eva lua t ion  and possible
Na t iona l Environmenta l Policy Act
(NEPA) documenta t ion .

Implementa tion  Factors .  The agency
responsible for  implemen t ing the noise
aba tement  pr ocedure is  iden t ified.  Any
difficu lt ies  in  im plem en t in g t h e
procedure a re discussed.  Th is is based
on the exten t  to which  it  depar t s from
a c c e p t e d  s t a n d a r d  op e r a t i n g
procedures; the need for  changes in  FAA
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procedures, regulat ions, or  cr iter ia ; the
need for  changes in  a irpor t  adminis -
t ra t ive procedures; and  the likelihood of
community acceptance.

Upon complet ion  of a  r eview of each
measure ba sed on  the a bove cr it er ia , an
assessment  of the feasibility of each
measure and the st ra tegies requ ired for
it s implementa t ion  a re presen ted.  At
the end  of the sect ion , a  summary com-
par ison  of t he noise impact s of each
a lt erna t ive is present ed.  Recommend-
a t ions a s t o a lter na t ives wh ich  deserve
addit iona l cons idera t ion  a re presen ted.

ALTERNATIVE 1 - TEST THE
EF FECTIVENES S OF UTILIZING
RUNWAY 17R -35L F OR
NIGHTTIME OP ER ATIONS

Goals

This alt ernat ive seeks  to tes t  the
effectiveness of u t ilizing Runway 17R-
35L during n ight t ime hours (10:00 p.m .
to 7:00 a .m.).  The goa l of th is  procedure
would be to take advantage of the
exist ing noise compa t ible corr idor  off
the depa r ture end of Runwa y 17R.  By
removing some n igh t t ime depa r tures
and a r r ivals from Ru nway 17L-35R,
noise impact s and a ircra ft  over fligh t s
could be reduced  southeas t  of the
a irpor t .

P roc edu re

Approxima tely 11 percen t  of t he tot a l
annua l opera t ions  a t  Lincoln  Airpor t
occur    du r ing   n ight t ime   hours  (10:00

p.m . and  7:00 a .m.).  To tes t  the
night t ime preferen t ia l Runway 17R-35L
use program, a  50 percent  compliance
ra t e was assumed.  F or  noise m odelin g
purposes, the 2007 baseline inpu t  was
modified to reflect  the use of the
n igh t t im e r u n wa y u se  pr ogra m
descr ibed above.

Noise  Effec ts

The noise con tours presen ted in
Exh ibit 4E  illust ra te the effects of th is
procedure.  The sha pe of the a lt erna t ive
noise contours is very s imila r  to the
2007 baseline contours.  The 60 DNL
noise cont our  to the sout hea st  is
approximately 100 feet  closer  to the
a irpor t  th an  th e 2007 baseline n oise
contour .  The 65 DNL noise contour  to
the sout hea st  is a lso closer  to the
a irpor t , however , t h is a lt era t ion  is  more
pronounced.  The 70 a nd 75 DNL noise
contours a re a lso sligh t ly sma ller a long
Runway 17L-35R.  The procedure has a
sligh t  effect  on  the noise contours to the
south  of the a irpor t  a long the exten ded
center line of Runway 17R-35L.  There is
a  minimal effect  on  the noise contours
nor th  of the a irpor t .

Table  4B  pr esents t he popu la t ion
impact s for  th is  a lterna t ive.  This
a lt erna t ive resu lt s  in  an  overa ll
decrea se to the exist ing 2007 ba seline
popula t ion  impact s. However , one
addit iona l per son  was a dded t o the 65-
70 DNL noise exposu re contour .  Future
poten t ia l popu la tion impa cts a lso
increa se sligh t ly by 24 per sons wit h in
th e 60 DNL noise exposur e cont our s.




