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This chapter describes the noise expo-
sure maps (NEM) for Lincoln Airport
(LNK).  Noise contour maps are present-
ed for three study years: 2002, 2007, and
2022.  The 2002 noise contour map
shows the current noise levels based on
operations for the latest twelve months
of activity. The 2007 map is based on lev-
els from the operation forecast outlined
in the March 1999 Lincoln Airport
Master Plan.  The 2002 and 2007 maps
are the basis for the official “Noise
Exposure Maps” required under Federal
Aviation Regulation (F.A.R.) Part 150.

The 2022 noise contour map was devel-
oped to present a long term view of
potential future noise exposure at

Lincoln Airport.  Based on forecasts
developed in the March 1999 Lincoln
Airport Master Plan, these maps can be
helpful in providing guidance for long
term land use planning which is dis-
cussed at a later point in the Part 150
Study process.

These noise contour maps are considered
baseline analyses.  They assume opera-
tions based on the existing procedures at
Lincoln Airport.  No additional noise
abatement procedures have been
assumed in these analyses.  The noise
contour maps will serve as baselines
against which potential noise abatement
procedures will be compared at a later
point in the study.

The noise analysis presented in this
chapter relies on complex analytical
methods and uses numerous technical
terms.  A Technical Information Paper
(T.I.P.) included in the last section 
of this document, The Measure-
ment and Analysis of Sound , 
presents helpful  background
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informat ion  on  noise measurement  and
an alysis.

AIR CR AFT  N O IS E

MEAS U R EMEN T  P RO GR AM

A noise measurement  program was  con-
ducted over  a  six-day per iod from May
6, 2002 through Ma y 11, 2002.  The
field m ea su rem en t  pr ogra m  wa s
designed and u nder taken  to provide
rea l da ta  for  compar ison  with  the com-
pu ter-predicted va lues.  Th ese compa r i-
sons provide insigh t  in to the actua l
noise condit ions a round the a irpor t  and
can  serve as  a  guide for  eva lua t ing the
assumpt ions developed for  computer
modeling.

It  must  be r ecognized t ha t  field
measurements made over  a  24-hour
per iod a re a pplicable only to tha t  per iod
of t ime and may not  -- in  fact , in  many
cases, do not  -- r eflect  t he aver a ge
condit ions presen t  a t  the site over  a
much longer per iod  of t ime.  The
rela t ionsh ip between field measu re-
ments an d compu ter -generat ed noise
exposure forecas ts is  analogous  to the
rela t ionsh ip between  weather  and
climate.  While an  a rea  may be
character ized a s having a  cool climate,
m a n y in dividu a l da ys of h igh
tempera tures may occu r .  In  other
words, the modeling process der ives
overa ll avera ge an nu al conditions (cli-
mate), wh ile field measu rements r eflect
da ily fluctua t ions (wea ther).

Informat ion  collected during th e noise
monitor ing program inclu ded 24-hour
measurements for  compar ison  with
computer -genera ted DNL values.  DNL

-- day-n ight  sound level -- is  a  measure
of cumula t ive soun d energy during a  24-
hour  per iod.  All noise occurr ing fr om
10:00 p.m. to 7:00 a .m. is a ssigned a  10
decibel (dB) pena lty because of the
grea ter  annoyance typica lly caused by
n igh t t ime noise.  Use of the DNL noise
met r ic in  a irport  noise compa t ibility
studies is r equired by F .A.R. Par t  150.
Addit iona l informat ion collected on
sin gle even t  measu remen t s is u sed a s
an ind ica tor  of typ ica l dB and  Sound
Exposure Levels  (SEL) with in  the s tudy
area  as well as compara t ive ambient
noise mea sur ement s in ar eas a ffected
by a ircra ft  noise.  All procedures  and
equipment  involved in t he a ircra ft n oise
measurement  progra m were performed
pursuant to gu idelines set  for t h  by
F .A.R. Par t  150, Sect ion  A150.3.

ACOUS TICAL MEASU REMENTS

This section pr ovides a t echn ica l
d e s cr i p t i on  of  t h e  a cou s t i ca l
measurements which  were performed
for  the Lincoln  Airpor t  F .A.R. Par t  150
Noise Compa t ibility St udy.  Descr ibed
h er e  a r e  t h e  in s t r u m en t a t ion ,
ca l i b r a t ion  p r ocedu r es ,  ge n e r a l
measurement  set-ups, and rela ted da ta
collect ion  item s.

Instrumen tat ion

Four  set s of acoust ica l ins t rumenta t ion ,
the componen t s of wh ich  a re list ed in
Table  2A, were u sed to measu re noise.
Each  set  consisted of a  h igh qua lity
microphone connected  to a  24-hour
environmen ta l noise monitor  un it .
Each    un it    was    ca libra ted    to  assure
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consis tency between m easu rement s at
different  loca t ions.  A ca libra tor , with
an accu racy of 0.5 decibels, was used for
a ll measurements . At  the complet ion  of
each  field measurement , the ca libra t ion
was rechecked, the accumulat ed output
da ta    was   downloaded   to   a   portable

computer , and  the da ta  memor ies  were
clear ed before th e un it was placed at  a
new sit e.  The equ ipm en t  list ed in
Table  2A was supplemented by
accessory cabling, windscreens, tr ipods,
secur ity devices, etc., a s appropr ia te to
each  measu rement  site.

TABLE 2A
Ac ou s tic al Me a su re m e n t In s tru m e n ta tio n

4 Larson  Davis 820 Port able Noise Monitors a nd P reamplifiers
4 Larson  Davis Model 2559 - ½" Microphones
1 Model CA250 Sound Level Ca libra tor
1 Por table Computer

Me a su re m e n t  P ro c e du re s

Two methods were used to a t t empt  to
min imize the poten t ia l for  non-a ir cra ft
noise sources to undu ly influen ce the
resu lt s of th e measu rem ent s.  F ir st , for
sin gle event  an alysis, minimum  noise
thr esholds of 5 to 10 decibels (dB)
grea ter  than  ambien t  levels  were
programmed in to the monitor .  This
procedure resu lted  in  the requirement
tha t a  single noise event  exceed a
thresh old of 60 dB a t  each sit e.  Second,
a  minimum event  dura t ion , longer than
the t ime associa ted with  ambien t  sin gle
event s above the th reshold (for
exa m ple, r oa d t r a ffic), was  set
(genera lly a t  five seconds).  The com-
bina t ion  of these two factors limited t he
sin gle even ts a na lyzed in  deta il to those
wh ich  exceeded the preset  th resh old for
longer than  the preset du ra tion.  In
spite of these effor t s, con tamina t ion  of
single event  da ta  is a lways possible.

Although only selected single event s
were specially ret a ined an d ana lyzed,

the monitors do, however ,  cumula t ively
consider  a ll noise presen t  a t  the site,
regar dless of it s level, and pr ovide
hour ly summat ions of Equ ivalent  Noise
Levels  (Leq).  Add it iona lly, t he
e q u ip m en t  op t iona l ly  p r o v id e s
in format ion  on  the hour ly maximum
decibel level, SEL valu es for  each  event
wh ich  exceeds th e pr eset  th resh old and
dura t ion , and dist r ibu t ions of decibel
levels th roughout  the measurement
period.

Weathe r  Informat ion

The noise measurements  taken  during
th is st udy were obt a ined du r ing a
per iod of avera ge, spr ing wea ther  for
the Lincoln  a rea .  On t he first  th ree
days, weather  condit ions were gen era lly
considered to be adequa te for  a ir cra ft
using visua l fligh t  ru les (VFR) which
ca ll for  cloud ceilings grea ter  than  3,000
feet  above gr ound level (AGL), visibilit y
grea ter  th an  five miles, light winds, and
tempera tures   in    the low  70s.   Winds
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increa sed the las t  two days  of the
monitor ing per iod  to about  10-15 knots
with  occas iona l gus ts up to 25 knots.
Ra instorms occurred du r ing th is per iod
with  da ily tem pera tu res in t he m id-50s.
A severe thunderstorm with  high winds
and hea vy ra in occur red dur ing the last
n igh t  of noise monit orin g.

Aircraft  Noise
Me a su re m e n t S it es

Noise measurement  s ites  a re shown on
Exh ibit 2A.  They were selected on t he
ba sis  of backgr ound informat ion , loca l
observa t ions du r ing the field effor t , and
su ggest ions from a irpor t  management
based on  noise compla in t  h is tory.
Specific select ion  cr iter ia  include the
followin g.

! Emph asis  on a rea s of margina l or
grea t er  t han margina l aircraft n oise
exposu r e a ccor din g t o ea r lier
evaluat ions.

! Screening of ea ch  sit e for  loca l noise
s ou r ce s  or  u n u s u a l  t e r r a in
cha racter ist ics which  could affect
mea sur ement s.

! Locat ion  in  or  near  a reas  from wh ich
a  subst an t ia l number  of compla in t s
about  a ircraft  noise were received, or
where there a re concen t rat ions of
people exposed to sign ifica nt  a ir cra ft
overflights.

While there is  no end to the number  of
loca t ions available for  monitor ing, the
selected sit es fu lfill th e a bove cr iter ia
and  pr ovide  a   repr esenta t ive sa mplin g

of the va rying noise condit ions in  the
a irpor t  vicinit y.  Two s ites  were
measu red for  120 hours, two s ites  for  a
48-hour  per iod, an d four  sites for  a  24-
hour  period.

Sit e 1 is loca ted on  a irpor t  proper ty
a ppr oxim a t ely 1,200 feet  sou t h -
sout hea st  of the runway threshold .  The
loca t ion  is situa ted sligh t ly east  of the
exten ded cen ter line of Runway 17L-35R
and was selected due to the likelihood
th a t  th is a rea  would receive regula r
a r r iva l and depar ture t ra ffic.  The
monitor  wa s p laced  in  a  la rge
undeveloped a rea  a long a  dra inage
dit ch  inside t he a irpor t outer  access
road.  Th is loca t ion  crea ted  a  dis tance
buffer  between West  Adams St reet  and
the monitor .  The 24-hour  Leq for  the
first  day a t  Sit e 1 was 58.7 a nd 58.2 for
the second day.  The DNL level for  th is
sit e was computed to be 62.4 for  t he
fir st  da y and 58.7 for  the second day.

Site 2 is loca ted a t  the south  end  of the
primary runway, 35L, on  a irpor t
proper ty appr oxima tely 1,200 feet  from
the threshold of Runway 35L.  The
loca t ion  is appr oxima tely 50 feet  sou th
of the Service Road.  Th e sit e is in  a n
area  tha t  would lik ely r eceive regu la r
ar r iva l an d depart ur e overflight n oise
from the a irpor t .

The equipment  was set  up in  an  open
area  next  to a  fenced-in  a rea  for  the
a irpor t ’s MALSR (medium in tensit y
approa ch  ligh t ing syst em with  runway
a lignment  indica tor   ligh ts).  The  24-
hour   Leq for  Site 2 was 63.5.  The DNL
level for  th is site wa s computed to be
71.8.
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Sit e 3 is loca t ed off t he end of Runway
17L, approximately 750 feet  nor th  of
the runway, on  center line.  The
equipment  wa s set  up in  an  a rea  next to
the service road going a round the nor th
end of the a irpor t .  Severa l genera l
avia t ion  a ir cra ft  a r r iva ls were observed
enter ing a  fina l approach  to Runways
17L and 17R both  dur ing monitor  set -
up and removal.  The 24-hour  Leq for
the fir st  day a t  Sit e 3 was 60.7 a nd 57.9
for  the second da y.  The DNL level for
th is site was computed for  t he fir st  day
a t  65.8 and 59.2 for  the second day.

Sit e 4 is loca ted off the end of Runway
17R, approxima tely 1,100 feet  nor th  of
the runwa y, on  cen ter line.  The
equipment  was set  up in  an a rea  next  to
the a irpor t ’s MALSR.  T-38 a ircra ft
touch-and-go opera t ions were observed
during the set -up of the equ ipment .
The 24-hour  Leq for t he first  day a t  Sit e
4 wa s 60.2, 71.8 t he second day, 75.4
the th ird day, and 63.4 t he four th  da y.
The DNL level for  th is site wa s
compu ted for t he first  da y a t  63.2, 72.1
the second da y, 75.7 the t h ird day, and
66.2 the four th  da y.

Sit e 5 is loca ted a t  5324 Madison  St ., in
the r ea r  yar d, approxima tely 8,650 feet
west of th e airport .  The site is a  sin gle
family residen t ia l a rea .  The sit e is in
a n  a rea  tha t  would lik ely r eceive
regu la r  over flight  noise from the
a irpor t .  The equipment  was set  up in
the rear  yar d of the residence 30 feet
from the home.  A dog barking and
severa l KC-135 overflights t o th e west
of the r esidence wer e obser ved dur ing
monitor    set -up.   The  24-hour   Leq  for

Sit e 5 wa s 43.3.  The DNL level for  th is
site was computed a t  50.3.

Sit e 6 is loca ted a t  801 NW 40t h  S t.,
approximately 5,650 feet  west  of
center line and  240 feet  south  of Runway
17R-35L.  The a rea  is a  sin gle family
home su rrounded by agricu ltu re.  The
equipment  was  set  up  nea r  the
residence barn , approxima tely 150 feet
from the r es idence.  No a ircraft
overfligh ts were observed  dur ing the
monitor  set -up.  The 24-hour  Leq for
Sit e 6 was 49.3.  The DNL level for  th is
site was computed a t  49.5.

Sit e 7 is  loca ted a t  1838 SW 33 r d St .,
approximately 11,200 feet  south  and
210 feet west of Runway 17R-35L
center line.  The a rea  is s ingle family
resident ial.  The equ ipment  was set  up
on the south  side of the residence,
approximately 70 feet from the r oad.
Dur ing the equ ipment  set -up, severa l
a ir cra ft  overflight s were observed.  The
24-hour  Leq for  Site 7 was 51.3.  The
DNL level for t his site was comput ed at
57.3.

Sit e 8 is loca ted a t  5533 NW 10 t h  S t.,
approximately 4,000 feet  nor th  and
4,500 feet east  of Runway 17L-35R
center line.  The a rea  is s ingle family
residen t ia l.  The equipment  was  set  up
in  the rear  yar d of the residence,
a pproxima tely 30 feet  fr om the
residence.  No air cra ft  overfligh ts were
observed dur ing th e monitor set -up.
The 24-hour  Leq for  Site 8 was 46.3.
The DNL level for  th is site wa s
computed a t  53.9.
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MEASUREMENT
RESULTS SUMMARY

The noise da ta  collected during the
measurement  per iod is  presented in
Table  2B .  The informat ion  includes
the average 24-hour  Leq for  each  sit e.
The Leq metr ic is der ived by accumul-
a t ing a ll noise during a  given  per iod
and  logar ithmica lly  averaging  it .  It  is

sim ila r  to the DNL metr ic except  tha t
no ext ra  weigh t  is a t t ached to n igh t t ime
noise.  The DNL (24) valu e represen ts
th e DNL from a ll noise sour ces.

In  addit ion , L(50) va lues for  each  sit e
are pr esen ted.  These va lues represent
sound levels above which 50 percen t  of
the sa mples were recorded.

TABLE 2B

Measu rem en t Res ults  Sum ma ry

Linco ln Airpo rt

S i te  1 S i te  2 S i te  3 S i te  4 S i te  5 S i te  6 S i te  7 S i te  8

Day  1 Day  2 Day  4 Day  1 Day  2 Day  1 Day  2 Day  3 Day  4 Day  3 Day  3 Day  5 Day  5

Measu rem ent  Dat es

6-7

May

7-8

May

9-10

May

6-7

May

7-8

May

6-7

May

7-8

May

8-9

May

9-10

May

8-9

May

8-9

May

10-11

May

10-11

May

C u m u l a t i v e D a t a

LEQ (24) 58.72 58.29 63.59 60.73 57.93 60.21 71.89 75.49 63.45 43.39 49.37 51.38 46.35

DNL (24) 62.46 58.76 71.89 65.83 59.2 63.24 72.1 75.7 66.23 50.38 49.53 57.34 53.99

L (50) 50.8 50.8 52.2 49.4 49.4 50.1 50.1 50.1 45.8 41.9 52.1 44.9 49.7

S i n g l e E v en t  D a t a

L(ma x) 92.1 94.9 99.5 97 88.5 99.5 113 .2 113 .2 102 .3 75.4 83.7 90.3 94.1

SE L(ma x) 98.3 100 .1 102 .5 101 .5 97.7 102 .8 115 .9 115 .9 106 .5 82.9 92.4 92.1 99

Ma x Dura t ion  (se c) 235.65 178.65 108.56 373.15 1064.62 44.5 88.75 58.87 50.84 28.4 83.34 267.59 1166.34

Number  of S ingle  Events

ab ove 60 dB (Lm ax) 224 151 133 685 581 210 280 634 415 43 180 127 149

Nu mber  of Nigh tt ime S ingle

Event s a bove 60 dB  (Lma x) 34 9 50 197 79 25 82 38 79 9 3 103 61

Number  o f  S ing le  Even t s  Above

SEL 70 dB 185 124 106 514 443 202 265 489 410 34 121 107 93

SEL 80 dB 81 61 57 105 83 51 78 205 53 4 9 22 13

SEL 90 dB 16 13 35 21 7 17 60 58 23 0 2 2 1

SEL 100 dB 0 1 6 1 0 2 29 32 4 0 0 0 0

Source:  Coffman  Associates ana lysis.

The table a lso presents da ta  on  other
measu res of noise tha t  may be useful for
compa r isons.  These include:

! Maximum recorded noise level in dB
(Lmax);
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! Maximum recorded soun d exposure
level (SELmax);

! Longest single event  dura t ion  in
seconds (Max Dura t ion); and

! Nu mber  of sin gle event s above SEL
70, 80, 90, an d 100.

For  compara t ive purposes, n ormal
conversa t ion  is genera lly at  a sound
level of 60 decibels while a bu sy st reet
is approxima tely 70 decibels  a long t he
adjacent sidewalk.

The pr ogram resu lted in  a  t ot a l of 8,230
sin gle event s were r ecorded  dur ing the
program and 384 average hour ly sound
levels were ca lcula ted an d recorded.

AIR CR AFT  N O IS E

ANALYSIS  METHOD OLOGY

Th e  s t a n da r d  m et h odology for
a n a lyzin g t h e pr eva ilin g n oise
condit ions a t  a irpor t s  involves  the use
of a  computer  simula t ion  model.  The
Federa l Avia t ion  Admin ist ra t ion  (FAA)
has approved th e Int egra ted Noise
Model (INM) for  use in  F .A.R. Par t  150
Noise Compa t ibilit y Studies.  The lat est
versions of t he INM are qu ite
soph ist ica ted in  predict ing noise levels
a t  a  given  loca t ion , account ing for  such
var iab les  a s  a ir field  e leva t ion ,
tempera ture, hea dwin ds, and loca l
topograph y.  IN M Vers ion  6.0c was used
to prepa re n oise exposure maps for  the
Lincoln Airpor t  noise ana lyses.

Inpu ts to the INM include runway
configura t ion , flight  tr ack locat ions,
a ir cra ft  fleet m ix, sta ge length  (t r ip
len gth) for  depar tures , and  numbers of

dayt ime and n ight t ime opera t ions by
a ir cra ft  type.  The INM provides a
dat aba se for  genera l avia t ion  a ircra ft
wh ich  commonly oper a te a t  Lincoln
Airpor t .  Ex h ib it  2B  depicts t he INM
input  assu mpt ions.

The IN M compu tes typical flight
profiles for  a ircraft  opera t ing a t  the
a ssu med a irport  loca t ion, based u pon
the field elevat ion , tem pera ture, and
fligh t  procedure da t a  provided by
a ir cra ft  manufacturer s.  Th e INM will
a lso a ccept  u ser -pr ovided inpu t ,
a lthough the FAA reserves the r igh t  to
accept  or  deny the use of such  da ta
dependin g upon it s s ta t ist ica l va lidit y.

The INM predicts n oise levels a t  a  set  of
gr id point s su r rounding a n  a irpor t .  The
numbers and loca t ions of gr id poin t s a re
est ablished dur ing the INM run  to
determine noise levels in t he a reas
where opera tions a re concent ra ted,
depending upon the tolerance and level
of refinem ent  specified by th e user .  The
noise level values at  the gr id poin ts  a re
used to prepare n oise contours, wh ich
connect  points of equa l noise exposu re.
INM will also calcula te t he n oise levels
a t  a  user -specified loca t ion , such  a s
noise monitoring sites.

IN M IN P U T

AIRP ORT AND S TUDY AREA
DES CRIP TION

The runways were inpu t  int o the INM
in term s of lat itude an d longitude, a s
well a s eleva t ion .  As previously
ment ioned, the INM compu tes t ypical
fligh t  profiles  for  a ircra ft  opera t ing a t
the   a irport    loca t ion,  based  u pon  the
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field eleva t ion, t em pera ture, and flight
procedure da ta  pr ovided by a ircra ft
ma nu factur ers.  The Lincoln  Air por t ’s
field eleva t ion  is 1,219 feet  above mea n
sea  level (MSL) and it s average annua l
tempera ture is 50.8 degrees Fahrenheit
(F).

It  is a lso possible to incorpora te a
topogra ph ic da ta ba se in to the INM,
which  a llows the INM to account  for  the
changes in  distances from a ircra ft  in
fligh t  to eleva ted r eceiver  loca t ions.
Topograph ic da ta  from the U.S. Geo-
gr aphica l Survey was  used  in  t he
development  of th e noise exposure
con tours for  Lincoln  Airpor t .

ACTIVITY DATA

Noise eva lua t ions made for  the cur ren t
year  (2002) a re based on  opera t iona l
coun t s from the Lincoln  ATCT (a irpor t
t ra ffic con t rol tower) from May 2001 to
Apr il 2002.  F ive-yea r  (2007) an d long-
term (2022) contour  set s were prepa red
based upon  forecas ts presented  in  the
March  1999 Lincoln  Airpor t  Master
Plan .  Existing and forecasted a nnua l
opera t ions ar e summarized in  Table
2C.

T A B L E  2 C

O p e r a t i o n s  S u m m a r y

L i n c o l n  A i r p o r t

F O R E C A S T S

O p e ra t i o n s E x i s t i n g  2 0 0 2 1 2 0 0 7 2 2 0 2 2 2

I t in e r a n t  O p er a t io n s

C om m er cia l 13 ,982 13 ,940 20 ,020

Air  Ta xi 6 ,886 5 ,900 7 ,000

M ilit a r y 12 ,628 17 ,000 17 ,000

G en er a l Av ia t ion 40 ,377 45 ,000 57 ,000

Tot a l I t in er a n t 73 ,873 81 ,840 101 ,020

L oc a l  O p e r a t io n s

M ilit a r y 5 ,923 8 ,000 8 ,000

G en er a l Av ia t ion 22 ,490 38 ,000 43 ,000

T ot a l L oca l 28 ,413 46 ,000 51 ,000

T ot a l  O p e r a t io n s 1 0 2 ,2 8 6 1 2 7 ,8 4 0 1 5 2 ,0 2 0

1 Year  2002  oper a t ion s  a re  ba sed  on  ATCT cou n ts  f rom  Ma y 2001  to  Apr i l 2002 .
2 Lin coln  Air por t  Ma st er  P la n , Ma rch  1999 .




