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Aircraft Noise

~ 
Community Moise Exposure

\Environmental Noise Impact
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- This study demonstrates the  feasibility of automating a pro-
cedure for counting the number of people exposed to various levels
of aircraft noise near airbases. The procedure involves: ~i+~

’

developing contours of equal noise exposure about military
installations based on aircraft noise and perform ance data and
airport operational/flight track information using the NOISEMAP
computer program ; (2) developing polygon descriptions of the —
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noise contours that are compatible with commercially available
demographic programs using census tract data; and 13)f outputing
for land use planning purposes , demoqraphic and socio—economic
data for present or future years as a function of predicted noise
exposure level. .. Salt Lake City Airport and Seifridge Air Force
Base were run a~~ test cases involving proposed changes in military
aircraft operati~~ s in areas representing rural and urban environ-
ments. Results for -  Salt Lake City Airport showed that replacing
7.6 operations per day of KC—97 aircraft with 6.4 operations per
d~ y of KC—1 35A aircraft increased the l a n d  area within the Day—
Night Level 65 contour from 13.4 square miles to 18.2 square miles
and increased the number of people exposed from 190 people to
5789 people. Results for Seifridge Air Force Base showed that
replacing 48 operations of F—lOO aircraft with 30 operations of
R-4 aircraft plus 48 operations of A—7 aircraft increased the
DNL 65 contour area from 5.9 square miles to 11.5 square miles
and increased the number of exposed people from 6334 people to
12097 people.
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SUMMARY

This study demonstrates the feasibility of automatinq a
p rocedure for  coun t in g the numb er o f people exposed to various
levels  of a i r c r a f t  noise nea r ai rb ases. The procedure i nv o l v es :
( 1)  develop ing contours  of equa l  noise  exposure  about m i l i t a r y
i n s t a l l a t i o n s  based on a i r c ra f t  noise  an d  p e r f o r m a n c e  da t a  and
a i r p o r t  o p e r a t i o n a l/ f l i g h t  t r ack  i n f o r m a t i o n  using the NOISEMA P
computer  p rogram;  ( 2 )  dev elop i nq  p o lygon  descr i p t i o n s  of  the
noise contours that are compatiblo with c o m m e r c i a l l y  availabl e
demographic programs using census tract data ; and (3) outputinq
for  land use pl ann in g pur poses , demo~~r ap h i c  and socio—economic
data for present or future veam: ; as a f u n c t i o n  of predicted noi ~~~~~

exposure  l e v e l .  Sa l t  Lake C i t y  A i r p o r t  and SI n l f r l d g e  A i r  Force
Base were  run  as test  cases i n v o l v i n g  proposed changes  in m i l l - -
t a r y  a i r c r a f t  ope ra t i ons  in areas  r e pr e se n t i ng  ru ra l and  u r b a n
environments. Results for Salt Lake  C i ty  A i r p o r t  showed that
replacing 7.6 operations per day of KC—97 aircraft with 6.4
operations per day of KC—135A aircraft increased the land area
within the Day-Night Level 65 contour from 13.4 square itiiles to

18.2 square miles and increased the numbe r of people exposed
f rom 190 people to 57 89 people. Resul ts fo r  Se l f r idqe Ai r Force
Base showed that replacing 48 operations of F-l00 aircraft with
30 operations of F—4 aircraft plus 48 operations of A— 7 aircraft
increased the DNL 65 contour area from 5.9 square miles to 11.5
square mi les  and incr eased the number of exposed people f r o m  In 3 3 4
people to 12097 people.
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D el  i n i n g t h e s e  c,i;;es a l s o  r e qu i  ms ’s a si te location and then
sm ’mt ’ me ans  of i n d i c a t i ng  the  l o c a t i o n  of the l i n e  segment  end
~‘ ‘ i  n t s  r e l a t i v e  to the  s i t e  l o c at i o n  - T h i s  is done by d e t e rm in i n q
h ~W fir n o r t h  or s o u t h  an e ndp o i n t  is f r o m  the s i t e  in mi l e s  and
h~ ;. I ar  eas t  or  wes t  - Each en d in I n  i nt  mus t  be f r o m  0 — 9 9 . 9  m i l e s
away  t rem t h e  s i te  locat  i o n .  A l l  e n d p o i n t s  are  d e f i n e d  in a
c l n c k w i  so seguence  and  a f t e r  a l l  have been located , the SITE I I
~‘ro : ram wi 11 automa t ica  I l y  connec t  them , f o r m i n g  a bounded area .
I t ’  t o  150 such p o i n t S  flLIV be defined in a given run .

S ince all the demull ra:’h i c and h o u s i n g  dat a  contained in the
s i ’:’t - : Pa t i  13a:;s ’ h~ive  bee n co i l  ec tod for  very s m a l l  geogra ph ic
u nit s (census tract ,s or m i n o r  c i v i l  divisions) , t he SITE I I
l ’ t ’ n ~, ;r ’ , t r ;  mu s t  se lec t  and , 11;, lr t ’qite several of these unit areas

n r r ;  t h e  user ’ s 10 f i nod are a  - Census  t r a c t s  a re  s m a l l ,
t’ s’l  i t  I ’ .~~’ 1 ’ ~ : ‘o r r n i n e f lt  ar e a s  i n t o  w h i c h  l a r~~e ci  tic ’s and ad jacent
, u i ’ . a s  a r e  d i  v i d s ’ l  f o r  the purpose of p r o v i d i ng  comparable  smal l
, I r s ’a statistics. The av e r ag e  tract has 4000 residents. Minor
c i v i l  divisions are the primary political unit within a county

- e • , t ow n , t ow n s h i ps , and precincts) and are used fo r  r e p o r ti n g
~t,i t a ex c e p t  where the county is also divided into census tracts.

T1u’ i i  ~i t ’em;a t ion is done through the use of t h e  “ cen t  roI l r u l e .
Et ch a~ these unit areas  (census  tracts , minor civ il divisions ,
or co m ; ’e ’io ’n t s  t i’ie r e c n t )  has  a single location as s o ci a t e d  with i t  in
:5’ ICe ca l l ed  its populat ion ce nt r o i,d .  Th i s  p a i n t  is n ot ’  the gee—
; r a r h  i ’  c en t e r , bu t  a w e ig h t e d  mea SUre  based on the distribution

01 1 I n t ’n t l I  ,it ion WI thin a Un i t. are,i - The centro d rule states that
i I this tn opuIa t ion centroid lies within the  user ’ s d e f i n e d  a rea ,
then t he entire unit area is to be included - I I t h e  cen t  reid
I ies  n u t s  ide , the UT) i t  area is cxc i  uded .

I n  most  cases , it is possible to obtain reasonably close
a t I l n t ’ n x i m a t  ions  to the user ’ s do I m e d  area by Ut iii :~ i ng  t he  1nopU—
l i t  ion centro,ids of CO f l S US  tracts or minor civil divisions.

l l I nW e vs s r , ‘‘hen more r ec i se area ile f m i t  ion is r e qu ir e d , the  user
m1iv reque .  t that the  s y s t e m  i n c l u d e  p o r t i o n s  of census t r a c t s
01’ m l  r s n r  (, ‘ i V i  I il i vi Si  OT’IS . In  t i l ls case , the  SITE I I  p ro i l r am  wi l l
d e t e r m i n e  what p i o p or t  i o n  in f a t r a c t  ci’ m i n o r  c i v i l  d i  v i  s ion wi I I
m e  i ncluc led  based on the  t r ac t .  or mino r ’  c i v i l  d i v i  si  on component
n ,I  r t  s f a i l  m o  w i t  h i n  the  d e f i n e d  area  - These c o mp o n e n ts  (b l o c k
~r rou p s  or  ‘n u m e r a t i o n  d i s t r i c t s)  a l s o  have population cen t r o id s
w h i c h  t h e  program ova I ui t es to dl ’ t e rmi  I i ’  wh e t h e r  t h e y  a T O  11)51 tIe
or ott s i d e  of the user  ‘ s do f i ned i i’ ’a boundary  -
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t i i t - ; - e c . t i i  Ps ’ U [T t O  150 1’O i i t t  5 , t his t’ t c’cess can  ho t i iie cOr1 SUIIU no
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‘I :; i;:t ’ti ices fl -U t i ’ U ” ) ’ I I J C ”  t h t ’  : - : — y  c ( l O r , i i l l a ’  I ’S f l eC ”; 1e ; ~ to
nol ’. ;c - ’. ‘,i; ;- - i 1 ’ ; I’I’F F 1 1 .  ‘:‘ h . ’i’ ,’ l o r e , Cl ~‘ r ”is; ’ ; i ’ ,;r’ - ‘,-,‘a,;

s- : ’~~: ; , ’ -1  ‘ l i t ’, -, ‘ a l  : . t u t ~~n , t r , 1C, t l l ’ ,’ -, I . ’ t - ’I’ : r l u~ - t h e  P O l Y ~J ofl Of l d p O l l ; t S _

‘ I ’ l l - - ‘,- .IS i-:~- t ’,I’ cu:;:; - ‘ I t  or pro  ;r a n  c a l cu l at e s  the da~’— n i rrht
5 - 1 : ’  s - X ; ’) SUr- ’ 1 ,v , is (H~IL) for a squ a re  r r i d  of 100 by 100

- :. ‘. 5 - ‘I’ ;;’~- s; i c in ’  i, . ’ ‘ - C ’  - ‘ ‘U  i n t  s i s sel~ ctab Ic t-c ; r cal ly
. t  ‘,‘ t l a - - a : ’ 1000  : c ’ - t  L S , i S 0 I ~~i , i : i q as ,t i e.i O a s s r( s x l r r , l t e l v
) ‘IQ - ‘  t r :  P

:IHISF yAI’ is c,i;’~ h 1 -  of  ; ‘ ; i I ,- l t t i r s; 1 r i n te r  plot of the
I-H I. ~,

‘ ~I ,~~s . T h i s  is 1 ~‘;~~- ‘i- ,- h , t t  c o ar n o  rc’:’r’esentat,ion of the
- - 5 ’ . ; . The m e t h ’ . u.i o f  c a l : ’; .f l - a t i o n  is to look at a limited

:l’s:’;i: ’’; of : o i ; ; t S  to d et e r rr ,t n - c  i t a contour value existS. The
I u c , - - : u r s - st ,u ;; thr o-ral; t he  gr id  p o i n t s  bu t  does no t  f o l l o w  t h e
C . . o . t  ) ‘ , l U , i C , c o n t o u r  p o i n t s  are  not  in  o rde r  and cannot  be
0.1511’.’ conriL ’ct- .’o w i t h  a line. To be compa t ibl e w i t h  SITE II ,
‘..his ~.‘rcce~1ur ~’ is not sufficient .

T: ;t .-r e  ar t - a ‘ : ar io t ;  of c o m m e r c i a l ly  available computer
t ’c- ra mS t h a t  c a l cu l a te c o n t o u r  values so that they can be

H raw: ’~ w i t h  X- Y l i n e  p l o t t e r s .  The USAF CEC uses the GPCP
( G en e r a l  Purpose  C o n tou r in g  P r o g r a m )  developed by California

I ’I n S n U I - r  P r o d u c t s , I n c .  A similar program , SURFACE—MA P
,I ,~t,’ol,’;ned by Digital Enterprises , is available on the CDC
Cvi ornet system. Both of these programs calculate the appro—
l i r i a t o  X ,Y coord ina tes f o r  a speci f i ed con tour va lue . Since they
are desicjnecl for line plotters , the values are ordered . Since
the work in this study was performed on the CDC Cybernet system ,
SURFACE-MA P was used.

SURFACE-MAP has an advantage in that the user can specify
a sj~ecia1 computer file that will contain the X—Y data coordi-
nat,s at the end of a run. GPCP outputs its data only in a
format that is readable by the plotter. The program can be
mod i f i e d  to g ive the  coord ina tes  in a useable form at but  the
version of GPCP owned by the Air Force would have to be modified .

The contouring program normally subdivides the area between
X-Y coordinate points and calculates interpolated values. This
procedure smooths the contours. Since the SITE II program works
on areas w ith a mi n imum s ize  of c i ty  blocks or la rger , th is
degree of smooth ing  is no t necessary . There fore , the subdivis ions
were elimin ated to reduce costs. For very small contours , t~ is
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will cause some distortion. Howeve r , the areas surrounded by
these small contours will be the airport property where few people
live . This was not considered as a significant limitation .

The SITE II program needs polygon end points spec i f ied  in
terms of the number of miles north or south of a user specified
base point . Therefore , a routine was written to conver t the
X-Y coordinates from SURFACE-MAP to coordinates useable by
SITE II. This routine was called PRES2.

PRES2 reads the file of X-Y coordinates produced by
SURFACE-MAP . Other parameters provided are the DNL value and a
flag indicating whether the contour is open or closed. A closed
contour is one that is completely defined with the given grid.
An open contour is not completely defined , i.e., part
of the contour falls outside the given grid area.

In addition to the X-Y coordinates , the user must specify
the longitude and latitude of a base point. If the orientation
of the contour set is other than true north being the vertical
axis , then a rotation angle must be given.

For closed contours , the program checks to see if the number
of X-Y coordinates is less than or equal to 150 points . If it
is greater , the routine reduces the number to less than 150 .

The program then determines if the contour g iven is in a
clockwise or counter-clockwise order. If it is counter-clockwise ,
the program reverses the order of the points . The distance from
the base point is then calculated. It is output  in the form of —

displacement in the north/south direction and east/west direction ,
the format needed by SITE II.

For open contours , the procedure is more complicated because
the contouring program does not calculate the segments of the
contour in any order. For this analysis , the gaps between
segments are filled by assuming the boundary of the area , i.e.,
grid areas are part of the contour . The assumed segments may or
may not include corners. Aftcr the contours are artificially
closed , the procedure is the same as for closed contours .

To fully assess an open contour , additional NOISEMAP and
SURFACE-MAP runs would be necessary to cover the additional area.
The contours of the various runs would then have to be put
together. Alternatively, the NOISEMAP run could be re-run with a
larger spacing between grid points so that the contours fit within
a single area.
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P Ri-:s: i s c.ip~ib le  of han~ll  in q  any  number  01 co nt o u i ’ s.  ‘F ho
cci t t  O t t  U 5 . ¾ 1  C t’Uocs’SSCL1 sequent i a l l y  and a r e  assumed to have  the
sank’ base point - The pr oq r a m  hat ;  been successfully tested for
a ~‘a r i eLy of c i  ose~l and open contours - Art i f i ci .il contours cai i
he ~It ’~~t ’ lop ed  t hat  the  p r o nr a m  i’.iiinct h an d l e  bu t  these contour s
proh ah 1 y weu l  H iieve r he oi’icouUt ~ red in  pi - .lct ice  -

A n a p h  i ~sal r t ’pi ’osefltat  ion of t h e  con t o u r s  c o u l d  be developed
so t i_ t a t  th e user coul H i dent  i t’ y any prcib l ems be t’o re the  demo—
• ir a p l t  i cs pac kasit ’ was ex ec u t e d  -

‘I’he ha ;; Ic  t e c h niq u e  icr automat inq the process has been
sh own by t I_to dove 1 opfli ei_ t t 0 t PRE S ~ . Add i t 1 ci_ ta 1 proqran\rninq
w o u l d  be i i ocos sa i ’~’ t o  t r u l y a u t o m a te  the  process f r o m  N OI SEM ,A I’
t h t ’c t uqu i  SITE I I  . T h i s  w o u l d  i nc l u de  modif ying N I ) I SEM A P to

a base i~° m t  w i t h  t ts b u n  i tude  and l at  I tu de  dt ’f m o d
Also , a s su m i n ~i S [‘PR I I is i-un in •~ h.’it  cli nicHe , PRESO would have
to ~‘~‘~~1tts’t’ a t’ ie t h a t  c o n t a i n s  a l l  the necessary in p u t s  to
Sl ’ l ’ l I  i i .

TEST CASES

S.i l.t l ake C i t y  I n t e r n a t io n a l  A i rpoi’t and Sol I r i 5 h i t ’  Al t ’ Force
lLt r i o  w e r e  se l e c t  oH t o t ’  .11S1 I vs is - These represent  i n ra  I and ur ban
e l _ t v  I ro t in ient  respect i vol  y . The N Ol SEMAP - comput or runs  were
,iva ii able t or hot  Ii o t  t he bases t h u s  re~luc i uq c o mp u t e r  costs. Iii
add it i ~t i at  b o t h  has ‘s , an a It e m a t  e I eve e I so iv ce and a i
c l - a t ’ t u _ tt i x i s  Pt ’ I nq cons i He t’oH and t’ lie a,; soc I a t  oH Nt) I Sl’IMA P run ;;
l ots a 1 ;; bet - ii ni~_ td& ’ . ‘Pt _ t o cliatiqe i f l  flLUllbs’ 1’ 0 t peop is’ n_ tpa c ted s’s ’tI 1 H
be He to i-rn i tied Icr each le v e l  o t so my i ct ’ .1 t eac Ii ha so

‘I’ lit ’ A i r  For ce  c u _ t i - o u t  l y  operates  KC —~ a I rera i t  at Salt l , ._ tke
C it V I i t t  ei’ t iat  i c u d  A i rpcrt .  . The cc u it o u l’s  as s oc  i .tted wit it cur _ t ’ ent
opet  a t  l O U s  .110 shown i n  1-’ i qui’e I - I t .  i s  pi oposs ’d t o  i’ep l a ce 7 . 1~
opt ’ r a t  io n ; ;  pot ’  slay c i’ KC— o)7 ‘ s w i t h  ‘ - 4 O pt ’ I at ion;; pi’ r da y of
Ks ’ — I Pt ’ ;; . The c o n tou r s  w i t h  N C — I  P’~ ol ’el ’at j o ur ;  a t ’~ ’ ShOWI’I i n

- - I” i u ’re .~ - ‘I’l_te ce.ti’r;e nt’s;; ot the c c i t t  s ) t I I ’ S t’OsU It ;; t’t ’oni mcdi f i s’,lt ions
made t o  t he plot t i nq t out  i no to t’odttct’ ccrnpt i t  et ’ costs . As di sct.i;;s ’~l
s ’,tI’ l t o m , th e di stort ion is not si ’~m i 1 x c a n t  t o t ’ t h i s typ e  ot a n a l y s is .

‘I’ ht ’ slt ’inosit’aph i s ’ sf .it .1 W d S  I i i  st t’et r S’Ved 101’ t hi ’ S_ i l  e 1..ike
Ci t v .‘\ii - 1’t ”t - t w i t  ii N C — I  1’’ ,ui i c t ’ . i t  t t ’e c , i t i s t ’ t h e  c t ’u i t  o u t ; ;  _t%’ O i ’O  l a t  t l t ’ i  -

1 0

_ _ _ _ _  
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‘1’he t r ; u 1 t s r t he I_ tN I • ~ S .iui ,I () cci t t  um ; ;  a t o  s h_ ti ~w i _ t ii Ta b I -

I and 2 , i ’ospect i v e ly  - As c.mn be seen , i t  I s  est imatod t hat
C-. ~ ‘) peep I s ’ l i v e  t i _ t i ;  i s i s ’ t he •~ S DN L c n nt ou  t bu t  o n l y  I ~eop 1 e
1 i Vt ’  w it h in t he 7 i) DNL c ~ii  t o ut  . I’ho me was no r. ‘ i  ;; ot _ t t o cal  c u 1 at  t ’

the  nuinl ie  i’ 5) 1 poop le with _ t i it t he  DN1. 75 ccitt out -

Table 3 s h_ tows the (ion_to g raph i c H a t  a I i t h e  I_tN 1. it ~t con t o u t’
W i  th i  OX  i St  i i _ t s l  O~ )C 1’~ I t i ( ) i _ t 5  - There at’s’ on ly I ~t0 prop I s ’ w 1 t ii i i i  I lit ’
s’oiit our  - S i net ’ t h is ’ [iN !. 70 ccitt  cur I or t i _ t i s case i s m a l l  or t h an
the  ccii tour  wi  t h i N C —  I 3 a i rcr,i t t , t he  S I TE I I  run  was i_ tot made .
It  is  kn own th . it  the  t t c p u i  a t  ion woul 1 be 1 ess tibin ci’ es l t ta  1 to
3 poop I t ’

‘rat ) le 4 r ; un_tun a r i ;~~ ‘ s t he cha n ge in  ~ O[it1 L i t  15)11 and .1 re a t o t ’  t lie
t w o  c.ise;; a t  Salt I,akt ’ C it y I r i t e  r i _ t a t  i ona 1 A i rp or t  - As can be
seen , t h e re  is ait i ncro.ise of ~L 5 ~)9  j ’s’opl e exposed to [)NI. leve l ;;
i n  excess  of 65 i f NC— 1 3 5 a i i’cr ~i t t ~irC .1 11 owed . Tb is i n c r e a se
is not & ‘tb v i otis f r o m  t h e  c on t oU rs  ( t i ’ f rom t h e  acreage  f i qum e s

itt So It r i dqs’ AFB i t  is propo sed to rep lace 48 o per at i O ns
of F—tOO a i r c r a f t  w i t h  30 opera t ions  ci F — 4 ’ s p l u s  48 o per a t i o n s
o t ’ A— 7 a i rcr .t  i t  . The contours for exi sting and mcdii’ i ed ccnd i —

t t o i l ; ;  a r e  shown in F i gu i’es 3 and 4 - The demograph ic  da ta  for
the 1)NI. 65 , 70 and 75 contours w i t h  the proposed rep lacemen t
a i r c r a f t  , i r e  shown in  Tables 5 through 7 , respect  iv e ly .  The Sdflts’
sl.ita for ox is t. inq [iNL 65 and 70 leve l s  are si_ town in Tables 8 and

Since  the population within the DNL 75 contour  was only 9
or mod i f i e d  c~t er at  ions , the SITE II program was not run for the

e x i s t i ng  [iN!. 75 contour.

Table 10 t abu la tes  the chan ge in populat ion at Se ll ’ r idge itFit
rom ex i s t i ng  condit ions to mod i f i e d  operat 1of l S .  The increase in

numbe r of people exposed to levels  gr eater  than DN I. 65 is 5 7 6 3 ,
and gr ea t e r  than DNI. 70 is 4 5 6 5 .  The acrea ge w i t h _ t i n  the 65 and
70 DNL almost  doubled wi  t h  modi f i oH ope rat ions - The population
doubled for the 65 ONl. but  there was about a 72 percent increase
in people w i t h i n  the 70 DN L .

In both cases , the demographic data ca lcula ted  provid es
addi t iona l ,  in format ion  that is valuable  in ev a l u a t i n g  the noise
impac t  a round  a i r  bases.

RE CO M M EN OAT IONS

This  study demonstrates th _ te f e a s i b i l i t y  of  ob t a in in g  demo-
graphic data for are as w i t h i n  day—nigh t  leve l contour s developed
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31’SI

* LATEST CHANGE *

DEGREES ft FROM 70 ~
:;~‘:‘I’r3;li-I 142 6120 * 1976 POPULATION 6334 1343 *

I ,5 ; 1’ I ’ J I t - . 52.8330 ~ 1976 HOUSEHOLDS 1976 5814 *

~ 1975 PER CAP 1NLIfl I1 ’l $ 14613 $ 102~4 *

“-5 0- )Lr :’ i’C3’ ~’ CLII *
AN’1JIJftJ, 551u’P0I3;ID GRO_tiTI’H 4 .13;

IC-Il 111531-; ~ - ‘I’ 1001’ ~ ft ~ * ft ft ft ft ft ft ft ft ft ft ft ft * ft ft ft *

1970 (511351’ DATA

I (51 5 ;,T1: III AGE 353 lOX
14 4 )1 1 1 H0~ WALE FEMAlE 311/5.

4 7’)( ~ I 53 ~~ 356 i ~~ -‘ 338 114 s~ 13 o~lti1’1 .9 1’ 6—is 1421 16.11’ 425 15 .O”I 17. 31’
51113-15 1:3 ‘7 1431 1t4~ 17 175 6. 9311 1~47 (- .231 6. ’I31’

19—70 101 5. 3°I 1(9 7. 11 i.N~l
TAll 62 1.53 21-29 565 21.031 356 16.531 19.13;

30—39 326 12. 141’ 3117 13.0’. 12 .731
4Q 449 273 10.IU 7141 io. :”. 10.’~,1’--‘73-351.? 3C ’C~-3’I (000) 50— 6 14 2’48 5 . 01-  7/; 3 10.3~ 

Ci SC:

131 1~~.7% Cs + 105 14 .1111 111 1 4 7 3  (4 331
1146 12 .0% TOTAL 2623 2367
210 13 .331 CEDTAI1(AGE) 2~4 .3 23. 3 2 3 . 9

735— 5 S C ’  30 .53
26’~ 22.0’. HOFE VALUE (000) OC’CJ}’A’FISi

C_ S . C  77 7 .53 $O—10 37 h.0” 1-1013/0500 2171 1~L .0”I
~~~~

- -
~ + 9 0 .7% $10—15 89 H— .1’~- 1I,&i3I3- 95 7. 231

31511 /3 , 1217 $15—2O 1013 15 .6’. ClERICAL 23’I 17. 931
$20, 25 fl6 20. 4’1 ~~0~ u ’31 71” 2~53 ”.

A531ISA’;I-I 711037 $25—35 1~49 26 .72 OPERTIVS 7 173 12 .131
I-1’0’105 $10533 $35—50 50 ~~.53;  LABORER (-0 14 .53;

$50 + 27 7~~14’3 OAR’-I 6- 0.~ ’.-
‘MYTAI ~6o 3i’Ifl3’f ES-I 157 1151’.

PRIVATE 14 5 
-

‘0535’
7 0 —10 7  7 71 65.731 AVERAGE 77~ l2~ 40

71 2~~53’~ 1217 28 .73 ;  TEN/Cl 7, 777 145 -:

1i7~—;’fl7 73 33.7% 3; OICC”Jl 56 .2 1-55103-T I -CI ~‘~i’5 35 ‘ -

14 0.9% 0—8 1 4 1  1 . 731
1’So + ~ 9—111 ‘4017 7 ,5 ‘53;
‘3231,5, 11143 AIJI’OMOBILES 12 ‘~~~~~‘ 1t~~. ~ ‘

301115 30 2.101 1 3—1 ’ 513
~ IL 5’~ 1 ( t  1 ‘ 4 

~~
‘. 5 + 1 0

~ - 76 ‘I’,5(~ ‘IS6 31. ’ ’ .
1 i5!-IITI-Ik II 5. 5 ‘lfPJ’31’1+ 97 ‘ - 3 13;

HO’ 5511015 I’ARAI-15’I1’Ifli’
03-17 POP 4 , 161 ‘ ,3~~IL’.

HOUSEHOLDS WITH : [145L PJ1i) 1 212 4~~~ 3;

1 71~i .73’ TV 13014 ~l .71 1131’ ,‘15531 3 19 - 14 ’.
2 61 l4 ,SC’ WASRER 112’l On - ~~~ ‘rlYr 0017
5 _ S .  711 7, 01 DRYER 911 1’ , .3 31

36 7 .1,1 DT SIP1~SH 736 1/.031 110 OF I~ I 1  1397
lfl~ S.9 199 i4. 3~ A~RCOND 182 17 .1’. 1-10 33’ 03-1-1’:’ 1 1’25  -

u

50 + 2 0 .51 FRFISZER 7178 i’ .’-’., AVG }{H ,‘uj~ 5, 14
‘-‘1)5315 3143 “4 . - - ~~ 2 }ICi~IES 0 0 . 3; AVG -‘-IF 3151-1 7. 1-

, A CI ,iCs ’
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