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ABSTRACT 

To develop improved t r a f f i c  noise prediction methods a n d  t o  

be t te r  understand the generation and propagation o f  t r a f f i c  no ise ,  

24 hour noise surveys were made a t  1 2  s i t e s  adjacent t o  highway 

r igh t  of ways p r i o r  t o  construction o r  opening f o r  t r a f f i c .  

Remeasurements of noise will  be made a t  these s i t e s  subsequent 

t o  construction and resu l t ing  t r a f f i c  flow. Comparisons of mea- 

sured "before and  a f t e r "  Li3, Ljc, Lgg noise leve ls  will  be made 

with theoretica:  predicted noi SE level s .  

A methodology for  determination o f  duration and frequency 

of sampling times for  a Zd-hour period was developed which y is lded  

probac i l i t i es  for sstirnating noise leve ls  within given tolerances 

for  d i f f e ren t  t r a f f i c  vol une s i tua t ions .  
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1 .  Introduction 

1.1 Statement of Problem 

I n  recent years there has been increasing concern o n  the Dart o f  

the public regarding h i g h  noise l eve ls  generated hv i n d i v i d u a l  motor 

vehicles and the collective noise from highway t r a f f i c .  

there exists l i t t l e  control over the noise emitted by motor vehicles 

and until the advent o f  the Federal Noise Standards (PP" 30-2) i n  

February, 1973, there was no standard for noise generated b y  a h i q h -  

way f a c i l i t y .  

Dresentlv, 

In order to develon improved nrediction methods a n d  t o  better 

understand the qeneration a n d  prooaqation of t r a f f i c  ioise  ill the 

vicinity of highway f a c i l i t i e s  i t  i s  f i r s t  necessary t o  cornpile a 

d a t a  bank  o f  noise measurements f o r  various types of  hiqhway conf iqu-  

rations. There docs n o t  now exis t  suff ic ient  diurnal noise measure- 

ments i n  the vicinity o f  the more complex roadway confiaurations and 

existing problem areas o r  before a n d  a f t e r  measurements r3f noise i n  

the vicinity o f  newly constructed mads or  a1 te.-ations a n d  imnrovements 

of  existing roads.  

1 . 2  Project Objectives 

1.2.1 CIetermine the current n o i s e  levels for  24 consecutive hour  

periods adjacent t o :  

1 .  Rights-of-way o f  Droposed hiahways Drior t o  construction 

and  exis t i rg  h ighwavs  prior t o  improvements. 

2.  Hiqhwavs l i s ted  above i n  Item 1 a f t e r  construction o r  

imorovements a n d  a f t e r  owninq for  t r a f f i c .  

1 



1 . 2 . 2  Determine existing noise levels a t  rmsib le  noise m-c??,lem 

areas and along existing hiqhways with varfations i n  t raf-  

f i c  volunes, roadway confiqurations and  topogranhical con- 

d i  t ions .  

1 . 2 . 3  Predict noise leveis a t  those locations measured i n  Item 

1 . 2 . 2  usin? h o t h  the Pichiqan Koise Predictcr Proaram a n d  

Transportation Systems Center Noise Prediction Program. 

A cornparison of measured noise levels will he made with 

Dredicted levels t o  t e s t  the effectiveness of these ore- 

diction programs u n d e r  a varietv of conditioqs. 

7 . 3  Nork Program FY 7 2  and  FY 73  Qbjectives 

1 .  

2.  Field t e s t  eauiunent a n d  develoo f ie ld  measurment orocedures. 

3. 

Order new equipment required to  conduct noise surveys. 

Petermine freouencv and duratior of noise samnliw times f o r  

varying t r a f f i c  conditions. 

Select 1 2  s i t e s  adjacent t o  woposed riqht of ways either 

Drior t o  construction o r  reconstruction of a highway. 

Conduct f ie ld  measurements o f  noise levels a t  each of the 

1 2  selected s i t e s  f o r  24 consecutive 5ours. 

Analyze the noise d a t a  collected a t  t h e  above 1 2  s i t e s  t o  determine 

significant Dararneters ljescribinq the existing noise levcls ,  

such as L l O ,  Lso, and LgC. 

A .  

5.  

6 .  

1 .4 Future Work 

Immediate future efforts f o r  FY 74 will involve selection of a n d  

noise measurements a t  Dossihle n r o h l e n  meas with variations ‘ n  t r a f f i c ,  

roadway, a n d  toDOgraDhiCa1 Dararneters. I n  a d d i t i o n ,  comparison o f  the 

measured poise levels influenced Sv t ra f f ic  t o  thcoretical oredictions 

2 



of these noise levels u t i l i z i n g  available hiqhway noise Drediction 

methods will be made. The prediction Drograms will be the f.!ichiqan 

r!oise Predictor Program and the Transportation Svstems Center Pre- 

diction P r o g m .  These measurements were deferred i n  order t h a t  the 

measurement in FY 73 a t  the selected Dronosed hiqhway projects could 

be successfully made well before actual construction or iwrovements. 

Beyond th is  work, remeasurements of noise 1 eve1 s subseauent t o  

construction and opening to t r a f f i c  will be made a t  those 1 2  selected 

highway projects a t  which noise measurments were made in FY 7 3 .  

1. o-Sumnary of Accompl ishef i ts  

1 .  All required equipment was ordered a n d  received. 

2.  A methodology f o r  determininq d u r a t i o n  and  freauencv o f  sampling 

times for  a 24-hour period was develooed. 

The above methodology was f i e l d  tested a t  each of  three s i t e s  

having  varied t r a f f i c  vol unes f o r  three consecutive 24-hour 

periods a t  each s i t e .  

A computer prqram was developed t o  analvze the noise d a t a  c o l -  

lected a t  the three s i t e s  f o r  the DurDose of detenining samgling 

times. 

The computer analysis of  the da ta  yielded Drobahilities for  estimatinq 

noise levels w i t h i n  given tolerances for various samole d u r a t i o n s  

and frequencies for  the different t r a f f i c  volume situations. 

3. 

4 .  

5 .  

6 .  A l i s t  of oossible s i t e s  f o r  measurement o f  noise before construc- 

tion or reconstruction of a highway f a c i l i t y  was compiled. 

A comwter Drograrn for  analyzing noise samole cumulative distribu- 

tion d a t a  f o r  the purnose o f  o b t a i n i n g  L l q ,  L,?, noise Dollu- 

7. 
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t i o n  level I L N p )  ~ m a n ,  standard deviation, t r a f f i c  noise 

index ( T l i I ) ,  and  a naraveter measuring t + e  normality o f  t h i s  

distribution was developed. 

Field measurements n f  n o i s c  were made a n d  the d a t a  analyzed f o r  

the  1 2  s i tes  3 f  I t e m  F a%ve by t b p  end o f  the Fjscal Year  1973 

(Jane 3.3, 1977Ci) as f o ? ? ~ ~ :  

P. 

a )  ?lew construction - rural - 7 s i t e s  

h) !!ew construction - suburban - ? s i t e s  

c )  '!?V; constructjoq - u r b a n  - 3 s i t e s  

c ; i  , ','+:,! ~ n n s f _ : - : ~ ~ : ~ i ~ r i  - intprchaDqes - 3 sites 

e )  ?eco.strgct<on - 2 s i tes  

9. Trip manua? mcfh:!: ~f orecrfictic$ t r a f f i c  noise fcllcwina t ! ? ~  

c:rocedzres r f  'YfL!?? R e x r t  'js . i 7 7 \.:as i qves t i g a  tec!. 

i n e  Ilichjgac b i s e  D r e c j ' j c t o r  :orr,outer Program a n d  t ' ?e  Transporfation 

Systms Center hx7:,rtsr b-mgram were a d a p t e d  t o  t h e  r'eoartment ' 5  

con3i:ter f a c i ;  '-;-- c Y J .  

7 -  10. 
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2.  Instrunentation 

2.1 Introduction 

I n  order to  a t ta in  the project objectives, i t  was necessary to 

measure t r a f f i c  noise a t  distances U D  t o  800 f e e t  from the nearest lane 

of  proDosed and  existing roads, i n  u rban ,  suburban and rural areas. A 

study of the l i t e ra ture  and a n  ana ysis of equipment requirements w i t h  

regard t o  budget, portabil i ty,  cer a i n  snecifications, re l iab i l i ty ,  

ease of ooeration, and avai labi l i ty  of  reDair service indicated t h a t  

certain general recording, analysis, and accessory equiment was i n  

common use to  implement this Darticular project. 

2.2 DescriDtion 

The equipment selected f o r  the project i s  l is ted in T a b l e  1, Dage 6. 

Nost of the recording a n d  analysis equipment i s  produced by oruel Kjaer, 

Demnark, since this combination o f  units when used in conjunction with the 

Sony tape recorders resulted i n  w h a t  was considered the m o s t  desirable 

ensemble f o r  Droject needs. 

Figures 1 and 2 ,  Dages 7 a n d  8 , are diagrams of the recording equio- 

The analysis and accessory equicment are outlined in Fiaures 4 ,  5 ,  ment. 

6 ,  and 7 ,  Daqes 12 , 16, 21 a n d  22  . The following i s  a brief descriotion 

of each comonent and i t s  use, the reasons f o r  i t s  choice and  the major  

problems encountered w i t h  each. 

5 
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2 . 3  Recording Eauiunent 

BSK 4134 ( 1 / 2 " )  a n d  4145 ( 1 " )  :licrophones: P o t h  of these are 

condenser microphones, which have a better combination of h i q h  sen 

s i t i v i t y ,  f l a t  frequency response and  frequencv ranqe t h a n  other 

rnicroDhones used in noise study. The 4145 can be used as a direct  

microDhone 

made omnid 

corrector, 

T h e  4134 i 

ona l  

when equipped w i t h  i t s  normal protective gr id ,  o r  can be 

rectional by reolacinq the q r i d  w i t h  a random incidence 

which allows i t  to respond equally t o  noise from al l  directions. 

omnidirectional o n l y .  Nindscreens are used on b o t h  microDhones 

a t  a l l  times. A continuing oroblem w i t h  b o t h  rnicroDhones i s  the i r  terldency 

t o  condense moisture internally,  so t h a t  arcing occurs between the diaDhragm 

and  the backplate, renderina the microDhone tenoorarilv useless. The one- 

inch microDhones seem more Drone to  this  t h a n  the half-inch. The problem 

can be alleviated by drying the microphones i n  an oven f o r  24  hours or 

more and keeping them i n  a container of s i l i ca  qel until ready for use. On 

the s i t e ,  a heater consisting of a small bulb olaced between the windscreen 

and side of the micronhone, a n d  powered by a storage batterv, serves t o  

orevent condensa"ion i n  most instances. Apoarently i t  is necessary t o  

maintain the microphone temperature only a few degrees above ambient. 

Each microphone i s  screwed direct ly  i n t o  a oreamolifier housed i n  

a metal cylinder. No problem has arisen w i t h  these self-contained ore- 

amplifiers. The meamplifier, i n  t u r n ,  i s  connected t o  the sound level 

meter by means of a 7-conductor microDhone cable i n  lenaths of 100 f e e t .  

A maximun of six (600 fee t )  o f  these cables mav be used between the ore- 

amp1 ifier and sound level meter. 

constant problem throughout t h l ?  project. 

The cab1 e connectors have presented a 

The cables themselves contain 

9 



seven conductors inside a bra ided  metal shield, which serves as the 

ground portion o f  the c i rcui t .  The ground connection is  made hy a 

semi-circular clamp which holds the shield a g a i n s t  the inter ior  of 

the cylindrical metal body of the connector. T h i s  clamn also holds 

the cable body i n  Place against the connector body. 

clamps constantly work loose, breaking the around connection and  

allowing the cable body to s l ide i n  the connector housing. This 

places a severe strain on the small conductors, which can easily be 

broken. Figure 3 ,  page 11, i s  a diagram of one o f  these connectors. 

Each time a section of cable i s  used, each connector housing must be 

opened UP and the clamD retightened. 

been a1 1 evi ated. 

In handling, the 

So f a r  th i s  problem has n o t  

The B&K 4220 Pistonphone snits a 124 dR - 250 Hz tone which i s  

used to calibrate each sound level meter a t  the s t a r t  of a survey a n d  

each time a microphone i s  chanqed. 

reference signal to be used as a standard i n  the analvsis of the record- 

This signal i s  also recorded as a 

ed noise. 

B h K  2204 and 2209 Precision Sound Level Meter: These meters rec?ive 

their  i n p u t  from the microphones described above. The signal i s  arnnli- 

fied and A-weighted for output to a tape recorder o r  the araphic level 

recorder (see Figure 1 ,  paqe 7 ), d u r i n g  recordina, a n d  can also be used 

to provide the necessary weighting when analyzing a l inearly recorded 

samD1e (see Figure 4 ,  page 12) .  They have a dynamic range of 15-140 dF3 

f o r  the 4145 microphone and 3F'-150 dB for  the 4134 microohone, when used 

w i t h  the A-weighting network, and  conform to IEC'170 and ANSI S 1.4-1961 

which are the most stringent sDecifications f o r  sound level meters. 

10 
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These meters are  extremelv versati le.  They may be hand-held o r  

triood mounted, the microphone may be mounted remotely (as alreadv 

noted), and  b o t h  have A ,  B, C and  D weighting networks a n d  may be 

uti l ized w i t h  a n  easilv attached octave f i l t e r  se t .  I n  addition, 

b o t h  can be powered by 4C o r  by self-contained rechargeable bat ter ies .  

flo nroblans have occurred w i t h  ei ther cf these units.  
- Sony TC-770-2 o r  TC-770-A Tape Pecorder: I he diffsrence between 

these units is  t h a t  one i s  a two-track a n d  the other i s  a four-track 

recorder. These units can be oDerated ol i  A C  or PC, t'7e CC oneratior; 

i s  being from self-contained batteries or 12-vol t storage batteries.  

Each recorder has  two auxiliary innuts , two overvoice microphone i n -  

puts and t!.io playback outDuts. The sound level meter provides the 

signal t o  the auxiliary i n p u t  whi:e the overvoice inou': i s  used t o  

record location, date, time, etc.  a t  the beginning of each tane 

(see Figure 1 ,  paqe 7 ) .  

a n  amplified signal f o r  the graDhic lev21 recorder and  &or the a u d i o  

mon i to r ing  system. These are discussed i n  l a t e r  sections. Roth recorders 

will take 7-1/2" reels ,  so t h a t  one full  hour may 5 e  recorded usina 1 / 2  

mil tape. The tape used throughout the surveys is  Soiy P?-2'70-?4. The 

Sony ECf4-22P has been used as the overvoice microphone. 

have been encountered in u s i n g  e i ther  o f  these tape recorders, or w i t h  

the overvoice microPhone o r  the  recording tape. 

D u r i i g  recording,' the p i a v b a c k  outcuts provide 

!lo major problems 

B&K 141-13 Field Microphone System: T h i s  i s  a portable u n i t  which 

consists of a triood, microphone, a preamol i f i e r  Dermanently attached 

t o  a 10-foot 7-conductor cable, a n d  a viaternroof box which houses what 

i s  essentially a batterv ooerated sound level meter. This system mav 

be placed several thousand feet  from tile tape recordcr, a l lowino  f o r  

13 



much greater f lex ib i l i ty  i n  microphone positioning t h a n  i s  possible 

w i t h  the microphone-cab1 e-sound 1 eve1 meter arrangement already 

described. The cahle from the u n i t  t o  the taoe recorder i s  a coaxial 

type, l i g h t  i n  weight, easy to  handle, and inexpensive. 

received a t  the tape recorder i s  a linear one, rather t h a n  the A- 

weighted one obtained from the sound level meter. One o f  the d i f -  

f icul t ies  i n  using this u n i t  i s  that  a sound level meter must be 

used when the tapes are being analyzed t o  orovide the A-weighting missing 

f r o m  the original recording (see Figure 4 ,  page 12) .  These units are 

presently having A-weighting circuitry installed so t h a t  in the future 

a meter will not be needed for analysis, since the recording will be 

weighted ini t ia l ly .  

inch microphone, the noise floor of the u n i t  i s  48 dB, which is too high 

t o  give an accurate recording of low level noise. This Droblem has been 

temporarily alleviated by using a one-inch microphone, which lowers the 

noise floor to 34 dB. The A-weighting circuitry being installed should 

lower i t  another 10 dB, so  t h a t  b o t h  sizes may be used. 

difficulty concerns the routing of the microphone cable through a water- 

proof f i t t i n g  i n  the hinged top of the case and  then i n t o  the standard 

seven-connector female connector i n  the body of the u n i t .  Since the t o n  

must be opened frequently to  service the u n i t ,  the cahle is  sub.jected t o  

constant sharp bending, which causes i t  to crack. The female connector was 

remounted a t  one side o f  the case, so t h a t  the cable is no longer routed 

through the hinged cover. 

ground and physical clamp-type connection i s  used on the pre-amplifier as 

The signal 

Another problem is t h a t  when used w i t h  a half- 

A third major 

The l a s t  difficulty encountered i s  t h a t  same 

14 



i s  used for the sound level meter cables. On a t  least  three occasions 

the clamp loosened and caused some o f  the f rag i le  internal conductors t o  

break, resulting i n  factory repairs. This problem has n o t  yet  be?n 

e l  imi na ted. 

2 . 4  Analysi s Equipment 

The analysis equipment i s  outlined i n  F 

a n d  16. 

B8S 2305 Graphic Level Recorder: This 

gures 4 and 5 ,  pages 1 2  

nstrument provides a con- 

tinuous g r a p h  o f  the noise being recorded, and a graph  o f  calibratioK 

signal. 

units and  also provides a permanent, record. 

u n i t ,  which drives the stylus,  i s  tapped from a se t  o f  contacts attacklea 

t o  the stylus drive mechani in and used t o  actuate the counters o f  t h e  

s t a t i s t i c a l  distribution analyzer. The recorder i s  normal ly  used w i t ?  

a 50 dB input potentiometer. 

been no major problems w i t h  th is  u n i t .  

The noise graph  can be tised t o  moni tor  the oc tDut  of the various 

Tne electr ical  o u t p u t  o f  the 

I t  i s  operated ~n AC only. There have 

S ta t i s t ica l  Distribution Analyzer: As already n o t e d ,  the s ta t isI ica1 

distribution analyzer i s  cGnnected t o  the stylus o f  the graphic level 

recorder. 

vals,  ten of 5 dB each, and one overshoot and one undershoot, thereby, 

producing data which i s  used i n  the s ta t i s t ica l  analysis o f  noise. 

unit can be operated on AC or OC. 

there have been no problems. 

2 . 5  Accessory Equipment  

I t  divides the anplitude of the noise level i n t o  twelve inter-  

T n i s  

Except for  occasional anomalous counts, 

See Figures 4 ,  5 and 6 pages 1 2 ,  16 ,  and 21 f o r  diagrams of accessory 

eq u i pmen t . 
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Bogen M-10 Audio Amplifier: Bogen SCU-80 Sound Column: Telex 

600-1 Headphones: This equipment enables the cjperator t o  lCsten t o  the 

noise d u r i n g  recording and analysis. In the f i e l d ,  the speaker (sound) 

column or headphones provide the only continuous contact w i t h  microphones 

which may not be visible because of vegetation, ground contours o r  dark-  

ness. 

from the output side of the tape recorder. 

phones oi- the speaker, the operator knows exactly what i s  being recorded 

in the f i e l d ,  o r  what i s  being analyzed in the laboratory. 

operates on AC only. No problems have occurred w i t h  these u n i t s .  

Bo th  the a u d i o  amplifier and the headphones receive their  i n p u t  

6y l istening t o  the head- 

The amplifier 

Danforth Wind Speed and Direction Indicators : 

pick-ups are mounted together on a tripod, with the 

i n  the van and connected by cables to the tripod un 

indicator i s  AC or DC powered, and the speed indica 

wind operated generator contained i n  the m o u n t i n g .  

The wind instrument 

d i  a1 s housed remotely 

t s .  The direction 

o r  i s  powered by a 

The choice o f  these 

instruments was dictated primarily by budget considerations. 

Streeter-Amet Traffic Counter: This counter has been the standard 

one used by the Department for  some time. 

which i s  fastened across the lanes of t r a f f i c .  

records the cumulative total  every 15 minutes for one hour and then returns 

to  zero. 

mechanism w i t h  the actual time, and i n  keeping the a i r  hose fastened 

securely on heavily traveled roads. 

I t  i s  actuated by an a i r  hose 

A battery-operated printer 

Major problems have been diff icul ty  i n  synchronizing the clock 
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3. Field Procedures 

3.1 Introduction 

A l l  noise surveys were conducted i n  three major steps. These 

were preparation, implementation, and analysis. Preparation included 

on-si t e  inspection of proposed construction projects fo r  avail a b i l  i ty 

of electrical power and suitabil i ty of terrain, obtaining large scale 

construction plans of the s i t e ,  laying out the microphone positions on 

the plans i n  relation t o  existing monunents, making arrangements f o r  

electrical power, and securing permission t o  work on proDerties adjacent 

to the right-of-way of the prowsed highway. 

weeks o f  intermittent liaison work w i t h i n  the Department, and w i t h  other 

s ta te  agencies, municipal goverrments and Drivate proDerty owners. 

Generally, the microphones were placed i n  locations which were previously 

urmarked, so that the positions had t o  be determined by a two-or-three 

man crew using a transit, rod, tape, and walkie-talkie. 

sometimes necessary to cut a path for line-of-sight and for cables, i t  

sometimes took as long as two days to set  up the microphone positions 

T h i s  usually took several 

Since i t  was 

i n  a wooded area. Two o r  three surveys were planned simultaneously, so 

that this preparation was continuous. 

The next step, implementation, included travel to and f r o m  the s i t e ,  

assmbl ing and disassembling the equipent, and the recording i t s e l f .  

equipnent was stowed i n  a vehicle which housed both men and equipment for  

the duration of the survey. 

The 

The f ina l  step, analysis, was sometimes partially completed i n  the 

field,  dur ing  and af ter  recording. The laboratory analysis was performed 

using the equipment shown in Figures 4 and 5, pages 12 and 16. The d a t a  

from the statist ical  distribution analyzer was coded, transferred to punch 

cards, and printed out by comouter. This p r i n t o u t  and a l l  other docunents 
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from the survey, including the olans and original work sheets, were 

Dlaced together and f i l ed  i n  the Eiureau's bcumentation Room. 

3 . 2  Method 

Two methods of conducting surveys were used. A stationary survey, 

operated from a large van and  uti l izing a l l  available eauiment, was used 

for most locations. 

gested u rban  areas where i t  was imwactical t o  keep several microclhones 

under surveillance, or where commercial Dower was not  readily available. 

I n  both cases, recording followed a oredetermined schedule, which was inter- 

rupted only because of equiment malfunction, or because o f  precipitation. 

Generally, even a 1 ight rain striking the microphone windscreen caused 

enough noise t o  mask much o f  the t r a f f i c  nciscl a n d  render a l l  o r  Dart o f  the 

sample invalid. Recording continued regardless o f  wind velocitv, b u t  i f  

wind noise was discernable d u r i n g  the playback f o r  analvsis, t h a t  p a r t  cf 

tne sampl e was discarded. 

A mobile survey, usins a carryall ,  was used i n  con- 

A maximm o f  f o u r  micmDhones ner day pet- s i t e  was available.. For sur- 

veys along the main l i n e ,  these were placed a t  l n r ,  ?KI, 437 ,  a n d  33n-fcot 

distances from the edge o f  the near lane. 

were located so t h a t  the noise contributed by the existinq road, the pro-  

nosed road, and a combination of these, w s  sampled. For mobile surveys, 

the microDhone positions were located a t  tbe edge of the right-of-wav a n d  

a t  varying distances therefrom, dependin< umn the availabil i ty o f  p a r k i n a  

soace. 

or directly behind barr iers ,  and a l l  locations were chosen so t h a t  they would 

s t i l l  be usable a f te r  the road  was opened t ra f f ic .  

contains maos o f  al l  survey s i t e s ,  w h i c i  s?ow the microohone positions. 

Pt intersections, the microphones 

I n  a l l  cases care was taken t o  a v o i d  locations near reflecting surfaces 

Section 6 , Suri'ey PeSilltS, 
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The minimun prescribed sampling time was 25 minutes for a l l  positions 

on al l  survey sites b u t  samples of up to  55 minutes were recorded whenever 

possible. Practical considerations determining the smpl e duration for  each 

survey were avail a b i l  i ty of recording and analysis equipnent and personnel , 

and, i n  the case of mobile surveys, distances between sampling positions. 

The implementation of a stationary survey was the more complicated, i n  

terns of the amount of eauioment, assembly and disassembly, and actual 

operation. Figure 6, page 21, is a diagram of a recording system used 

for one microphone on a stationary survey. 

and sound level meters were used, and both were monitored by means of the 

audio amplifier and speaker colmn. In addition, two portable microphone 

units provided i n p u t  t o  a second tape recorder, so t h a t  four  microphone 

positions could be covered simultaneously. Figure 7, page 22, shows the 

recording system using the portable units. The microphone height used in a l l  

cases was four feet ,  which was the height recomnended i n  the l i terature .  

I n  practice, two microphones 

A l l  o f  this equipnent, olus weather instrunents, tools, cables reels,  

and accessory items were transported t o  and from the s i t e  in a s t r i p p c d  

27-foot canper-type van which housed both men and equipnent, once properly 

stationed. The microphones, portable units , and wind instruments were 

set  up a t  pre-determined positions and connected by cables t o  the recording 

u n i t s  i n  the van. A t  certain urban locations the wind  instruments were not  

used because the primary noise source was so close t o  the microphones t h a t  

the wind direction and velocity would not effect the da ta .  

In the f ie ld ,  the output from one of the sound level meters was not re- 

corded on tape, b u t  routed directly to  the graphic level recorder and 

s ta t is t ical  distribution analyzer for  immediate analysis. The o u t D u t  of the 

remaining units were recorded, and, i f  the samDles were shor t  enough, the re- 

cording fm the second sound level meter was analyzed af ter  the f i rs t  one 
\ 
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was completed. The sequence was reoeated each hour for  the d u r a t i o n  o f  

the survey, which lasted from 24 t o  06 hours. The remainina recordings 

were analyzed i n  the laboratory a f t e r  the survey was cornnleted. 

A stationary survey provided t h e  best complete coverage possible w i t h  

the available equipnent. 

Dositions, i t  was necessary t o  move al l  the cutside equipment a n d  nerhans 

the v a n  t o  new locations a f te r  the f i r s t  2fi hours, which took two or three 

hours. ,Afrer the equioment was i n  place and  operatinq, i t  required almost 

continuous monitoring, cleaninq a n d  cal iSration. The s ta t i s t ica l  and  

written information also had t o  be recorded. ?,lost of this  v!ork occurred 

during the 5-10 minutes meceding each reccrding cerjod, so  i t  was necessary 

t o  have two people on  du ty  t o  aet  t?? work done i n  the t i n e  avai?abie, a s  

well as t o  a%tend t o  any problms w i l ' c ' !  rnisqt occur d u r i n q  aneration. 

I n  addition t o  the noise recording a n d  anaiysis, w i n d  speed a n d  

If the survey was one usin9 seven microphone 

direction, a n d  temDerature were reccrded a t  t h i .  k . eg inn inq  of each hour, a n d  

and notes were kent o n  orecinftatioq. For  the duratior of each sample, 

there was also a t r a f f i c  count keDt using an au%omatic mechanical cotlntcr 

to  count t o t a l  t r a f f i c ,  and  a manual count t c  determine t n P  number Gf trucks. 

An overall descriDtion o f  the s i t e  a n d  other infomation were ai: reczrded 

on forms which became p a r t  of the permanent f i l e  on the survey. 

A major problm i n  doing a stationary survey was the difficutty i n  m a i n -  

'30th the heatina a n d  taining a comfortable temperature range within the v a n .  

cooling systems required commercial Dower. 

suff ic ient  power available to ooerate these svstans with any efficiency. 

In most instances there was not  

A simpler arrangement was t h a t  used f o r  mobile surveys. P diagram of 

the d a t a  recording system used i s  shown in Figure 8 ,  oage 24.  This equio-  
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ment was housed i n  a carry-all which was driven to  various locations on 

the survey s i t e .  The operator  recorded the noise a t  a location f o r  30 

minutes, and then proceeded t o  another location i n  the same prooosed con- 

s t r u c t i o n  area and recorded the noise a t  this location. 

was repeated on the survey s i t e  by sh f t s  of  onerators working con- 

tinuously for 26 hours o r  more. 

samoled mce everv second hour throughout the survev period. Fiqures 

9 and  10 pages 26 and 27 , are'drawings of the equirnnent layout in 

the carry-all.  A special table was constructed which greatly reduced the 

ohysical shock to the equipment when the vehicle was being driveq between 

recording locations. The microohone weight was 6.5  f e e t ,  wh ich  was a 

compromise between the 4- foo t  recommended heiqnt a n d  t h e  necessjty of 

raising the microphone h i g h  enouqh to minimize reflectiors fmm the 

ve hi c 1 e body. 

The orocedure 

Thus noise a t  each l o c a t i o n  was 

Although this method o f  mobile sampling of u r b a n  areas was effective 

and relatively simole, i n  terms o f  the amount  o f  eauiment i r l vo lved,  i t  d i c  

have several drawbacks. F i r s t ,  the confined work-scace and  lack c f  ccm- 

mercial power precluded the use o f  the s ta t i s t ica l  analvsis ecuimerlt. 

Second, the equipment nerformance was monitored only i n t e n i  t tently by head- 

phones, which could have resulted i n  trouble develooina a n 6  continuing f o r  

some time without the operators' knowledge. Third, there was no practical 

way to heat or cool the vehicle. 

not be used, since they were n o t  readily Dortable. 

Fipally, the wind  instruments coslld 
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4. Sampling Time Determination 

4.1 Introduction 

The noise measurement study program undertaken by the Bureau of 

Instrumentation Services i s  essentially a study of comnunitv noise. 

Emphasis is  on t raff ic  noise as i t  influences existina community noise 

levels. The temwrally fluctuating nature of such noise levels deter- 

mine the measurement procedure used. 

The length of the standard observation oeriod was chosen t o  be 

24 hours or  a full d a y ,  during each hour of which noise levels bere t o  

be measured t o  ob ta in  a record of the hourly fluctuations i n  levels. 

The measurement day was t o  be a weekday, Dreferablv Tuesday, Wednesday, 

and Thursday, because a regular cycle of variations can be exoected t o  

occur from day t o  day and week t o  week i f  the weekends are excluded, 

especially i n  the da i ly  variation of t raff ic  volumes. !{ore t h a n  one 

day was t o  be spent a t  each s i t e  for measurements t o  o b t a i n  adeauate 

representation o f  hourly fluctuations i n  noise levels. 

The procedure was t o  tape record al l  the noise for  each hour in 

the f ie ld  and analyze the taDes la ter  i n  the la tora tory .  

stage in the noise measurement program, Droblems i n  obtainina full 

hour measurements over 24 hour periods were anticiDated. 

Drocedure i n  gathering and reducing da ta  from a microphone array 

would be time consuming and costly. Thus an investigation of methods 

t o  reduce time and cost of measurement was considered justif ied.  

fit this 

The basic 

The basic considerations i n  comnuni t y  noise measurement procedure 

are Dresented i n  reference (1) .  

weighted sound levels rather t h a n  do analysis i n  the freauency domain. 

The f i r s t  consideration i s  t o  use A- 

28 
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A-weighting i s  considered t o  adeauatel v account f o r  the frequency 

component o f  subjective annoyance and i t s  use reduces analysis time. 

The second consideration i s  c l h t a i n i n g  a s ta t i s t ica l  analvsis o f  

the time-varying sound levels.  

hour time Deriod was t o  be analyzed. 

distribution of the noise levels ,  t h a t  i s ,  the  oercent time o f  the hour  

t h a t  a sound level i s  exceeded over a range o f  levels. From tnis d i s -  

t r i b u t i G n  is obtained the most commonlv used levels Lln, L5n, and Lqg, 

the levels exceeded lo?,  50": and SIV o f  the t ine resoectively. 

I n  th is  studv, every hour of  the 24 

The analysis nrovides the clmulative 

The dis- 

tribution can also S U D D ~ V  the mean eneray level a n d  the standard deviation 

from which the L N P ,  the noise pollution level i s  derived. 

The t h i r d  consideration i s  t o  use a shorter samolina time tha r :  

an hour t o  represent the hour  measurement i f  nossible. 

question t h a t  i s  the focus of two investiqations in reference ( 1 )  a n d  

would reduce b o t h  recording and  a n a l y s i s  t i w .  

This i s  a 

The f i r s t  investigation renorted was conducted by tile r .S .T .C.  

(Scient i f ic  a n d  Technicai Center fgr B u i l d i n n  Construction - Paris) .  

The probabilities of Dredicting tne L 1 ,  L l n ,  L5n, and Lnq f o r  the 

hour f r o m  2 ,  5 ,  and l ?  minutes samoles detenined f o r  four  $ours a t  

d i f ferent  times o f  day i n  arl u r b a n  t r a f f i c  situation were f o u n d .  

nrobabilities were low and unreliable, so tbe conclusion was t h a t  lCn0 '  

measurement of the hour rather t h a n  short samnles should be used. The 

second investigation renorted was done by Eolt, Beranek and Yeman usina 

longer samDl ing times o f  up t o  3? minutes o u t  o f  the hour. The range 

o f  differences between the hour  a n d  samD1.e levels was computed. 

resJl t s  showed shorter samolcs' noise levels deviated from hour values w i t h i n  

- +2 dBP. 

d i  s tri b u t  ions showed greater variation. 

The 

The 

Only Deak noise sample levels f o r  those hours w i t h  highly -;kewed 
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These two invest igat ions provided the basis f o r  the study conducted 

by the Bureau o f  Instrunentat ion Services i n  conjunction w i th  the  tes t i ng  

o f  f i e l d  equipment. The Bureau's study was o f  a la rger  scope hecause i t  

had var ia t ions i n  sampling scheme, d i f f e r e n t  locat ions,  and more data. 

The study invest igated the average p robab i l i t i es  o f  shor t  s m o l  e schemes 

estimating the Ll0 for  the  hour w i th in  speci f ied tolerances a t  three 

d i f f e r e n t  locat ions.  The Procedure was implemented using a computer 

program developed f o r  the study. 

The only  noise measurement used f o r  the study was the L10, the  

sound leve l  exceeded 10% o f  the t i m e .  

from the hour cumulative d i s t r i bu t i on ,  and the L1o's obtained from 

shorter sample schemes were compared t o  i t  because a) i t  represents 

the peak leve ls  o f  the hour o r  the  shorter samnle, b) i t  contains more 

data from the hour o r  shorter sample than a higher l eve l ,  say L1, the l eve l  

exceeded 1% o f  the time, making i t  more re l iab le ,  c )  i t  contains l ess  

data than a lower l eve l ,  say L50 o r  ~ q n ,  - 1  insur ing tha t  if the L l n  f o r  

the hour can be estimated b.y a shor ter  sample than so can the lower 

leve ls ,  and d) i t  i s  the leve l  o f  choice i n  the federal guidel ines 

(PPM 90-2) f o r  predic t ina highway noise leve ls  and measuring ambient 

noise leve ls .  

The L10 of the hour was obtained 

I n  b r i e f ,  the procedure was as follows: 

es d i f f e red  i n  the volume (1) Three s i t es  were 'located. The s i  

of t r a f f i c  in f luenc ing noise leve ls .  

(2) Continuous tape recordinas of amb 

each hour fo r  72 hours a t  each s i t e .  

ent  noise were made f o r  

(3 )  Each hour record i ig  was analyzed i n t o  f i ve  minute samples 

for  which cunul a t i v e  d i s t r i bu t i ons  were obtained. 

4 
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( 4 )  Cumulative distributions of longer samnl es were constructed 

by addinq together the f ive minute sample cumulative distributions f o r  

each hour. 

( 5 )  Llo's were computed f o r  the hour and the shorter samD1e from 

the cunulative distributions. 

( 6 )  Probabilities of estimatinq the hour L ~ Q  from the various 

types of samol i nq schemes were determined. 

( 7 )  The probabilities of the samDling schemes were compared t o  

establish the samplina time t o  be utilized i n  t + e  f ie ld  mocedures. 

4 . 2  Field Measurements 

Three locations i n  r4er.r Jersev were chosen for continuous n o i s e  

measurement. T'le locations differed nrimarili/ i n  the amount of t r a f f i c  

present contributinq t o  the overall noise level. Continuous monitor ipc:  

over a three day period was done a t  each location on weekdays. 

o f  the 24 hours of the d a y  a t  each location could be represented b y  U D  t o  

three hourly samples. 

Thus, each 

The f ie ld  noise measuring equipnent l a v o u t  i s  show i n  Fiqure 11 ,  oage d5. 

The one-inch micraDhone a n d  sound level meter (SLP1) were se t  o u t  a t  each 

s i t e .  

away f r o m  the microDhone. 

amplified by the SLM and then tape recorded. 

t o  calibrate each taDe track with a 124 dB calibration signal. 

minutes o f  each hour was recorded per track. 

was used to  chanqe tapes, clean and check ecluirwnent, take notes, and t h ?  l ike .  

Due t o  occasional problems with equipment, r a i n ,  mc! operator error,  some 

hours were only partially recorded o r  completely missed. 

The rest  o f  the recording equirment was housed i n  a van  located 

The microphone siqnal was A-weighted and 

The pistonphone was uses' 

Fiftv-five 

The renaininq five minutes 
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Traffic da ta  was gathered from pneunatic counters and observers 

noting trucks. Two-way t ra f f ic  volunes are given. Soeeds were 

obtained by observation. 

The three locations are discussed below. Daytime is considered 

to  be 6:OO a.m. t o  1O:OO p.m. and nighttime, 10:OO p.m. t o  6:OO a.m. 

Location tl - State Police Barracks a long  U. S .  Route 1 near 

Princeton: 

roadway - four lanes w i t h  a two foot h i g h  center barrier and  shoulders. 

The terrain was f l a t ,  open, mowed grass. 

Dredaninantly influenced by high au to  and truck volume. The mean day- 

time a u t o  volune was 884 vehicles aer hour and the mean daytime truck 

volume was 123. 

nighttime truck was 39. 

The microphone was placed 100 feet  from the edge of the 

Pmbient noise levels were 

The mean nighttime auto volune was 240 and  the mean 

Speeds varied between 5n and 63 mph. 

Location #2 - Phillips Farm in Washington Crossing State Park 

along Route 579 i n  Mercer County: The microDhone was Placed lo@ feet 

from the edge of the two-lane road\.ray w i t h  low t ra f f ic  volune and 

negligible truck traffic.  The terrain was slightly roll inq mowed 

grass. 

other types of noise sources. 

vehicles per hour and the mean nighttime a u t o  volume was 26. 

varied from 30 t o  40 mph. 

Ambient noise levels were eoually influenced hy t ra f f ic  and 

The mean daytime auto volune was 160 

Speeds 

Location #3  - Turkey Swamp P a r k ,  four miles south of Freehold: 

The microphone was placed in a wooded qrea aooroximately 15r)O'  from 

a very lightly traveled road. Ambient noise was urimarily influenced 

by j e t  a i rcraf t ,  birds, wind i n  t rees,  and insect noise. Intermittent 

insect noise caused variation during nighttime hours. 
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4 . 3  Data Analysis 

d.3.1 Field Data Reduction 

The laboratory analysis equirment user! t o  o b t a i n  the s t a t i s -  

t ical  cmulative distributions of the taped Iioise i s  shown i n  Fiqure 12, Dage 

46. Each hour's recorded levels were calibrated a n d  traced on the araphic 

level recorder ( G L R )  and simul taneouslv analyzed bv the s ta t i s t ica l  dis- 

t r i b u t i o n  analyzer (SDA). 

times ce:. second and counts the nunber of times ten dRfl levels soaced f i v e  

decibels a p a r t  are exceeded by tile taoed noise sample. This aorroximates 

the cunulative distribution for  the sample, t h a t  i s ,  the percent time of the 

sample a given level exceeded as a function o f  level .  

The SEA samoles t h e  trace a t  a rate o f  ter l  

Each hour recording was analvzed i n t o  f ive minute sarnol es. 

Five minutes was decided on a s  the smallest practical samnle size be- 

cause o f  the results in reference ( 1 )  and  the ecluipment used. 

55 minute recording time, 11 f ive minute samnles were drawn.  

few Dartially recorded hours (311 to  50 minutes), as many five minute 

samples as possible were d r a m .  

55 minutes were el ir inated from consideration ir, the orobahil i tv  3nalysis. 

The procedure w s  to r u n  the taoe f o r  f ive minutes, then ston the tape, 

and record the counts versus level exceeded on a d a t a  codinq sheet. P a t a  

orocessing cards were then keynunched from the d a t a  coding sheets. The 

cards were used as input f o r  cornouter proqrams t h a t  had t o  be developed 

t o  handle the d a t 3 .  

For the 

F o r  the 

Hours whict- were not recorded fo r  50 o r  

The comuter proqrams served t o  combine the f ive minute 

cunulative distributions i n t o  lonqer samglinn time schemes and comnute 

their  nrobabilities of predicting L l 0  fo r  the hour. The programs '.!ere 

written i n  For t ran  IV. 
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4.3.2 Sample Schemes 

The five minute samples were combined i n t o  independent longer 

sample sizes i n  multiples of five minutes w i t h i n  each 50 o r  55 minute 

hour by the programs. T h i s  was accomplished by adding together counts 

for corresponding points on their  cunulative distributions and 

calculating new Lig's. The cunulative distribution for the hour 

i tself  was obtained by adding  up a l l  the cunulative distrihutions 

for the hour. 

sampling schemes described below: 

The five minute multiple samles were formed in the 

5 minute sample scheme: LlO's were comouted fmm the raw 

five minute sample cunulative distributions i n p u t  to the program. 

Eleven 5 minute samnles could be obtained fo r  each hour. 

10 minute sample schemes: Three kinds o f  10 minute sampl es , 

composed of two 5 minute samples, chosen (1)  consecutively, ( 2 )  ran- 

domly, and (3) spaced 30 minutes aoart throughout the hour. 

1@ minute samples of each k i n d  were obtained f o r  the hour. 

Five  

15 minute sample schemes: Three kinds of 15 minute samples, 

composed of three 5 minute samples, chosen (1) consecutively, ( 2 )  ran- 

domly, and (3) spaced 20 minutes apart throughout the hour. 

15 minute samples of  each k i n d  were obtained for  the hour. 

Three 

20 to  40 minute sample schemes: Two kinds of 20, 25, 3n, 

and 40 minute samples, composed of four, f ive,  six,  and eight 5 minute 

samples respectively, chosen (1) consecutively and ( 2 )  randomly t h r o u g h  

the hour. Two each o f  the 20 minute and 25 minute samples and on1.y one 

each of the 30 minute and 40 minute samples of each k i n d  were obtained 

for the hour. 
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The random samoles were formed usinq a subroutine which 

had the numbers from 1 t o  11 i n  a repeating sequence obtained from a 

random nunber table. Each time the subroutine was called i t  would 

suDr?ly a nunber from the sequence a n d  advance t o  the next and  res ta r t  

the sequence a t  the end. 

as necessary t o  pick f ive minute samoles from I:!hich tr! form cumulative 

distributions f o r  longer random sanples. 

4 . 3 . 2  Probabilities and  Tests 

Another subroutine \z,ould i n i t i a t e  as many cal ls  

The orobability analysis was deriver! from reference ( 1 )  

w i t h  modifications f o r  nmerical rather than graohical analysis. 

The Drobabilities of t he  samnle schemes of predictinq the 

hour L1 

program f o r  those samnling schemes f o r  which two or more independent 

sarnoles could be drawn from the h o u r .  

to within +1 , +2,  a n d  +3  decibels were determined by the - -  - 

The procedure f o r  a aiven samnlina scheme fo r  a given h o u r  

was t o  f i r s t  o b t a i n  the Lln for  the hour f rm the cmulative distribution 

f o r  the hour .  

samples i n  the schemes were obtained. 

i n  the f ive decibel interval contilining i t  ir. t he  cumulative distribution. 

Then, the LlO1s of t k  cumulative diStriiwtiOnS of the 

The L1q was l inearly interpolated 

The samDle L1o's were assumed t o  be drawn from a normal 

probability distribution, the mean and standard deviation of which could 

be estimated from the sample distribution of L 1 n ' s  which were known. 

This was assumed because of the indeDendence of  samoles. 

The probability of  a samnlinq scheme Dredicting the L ~ Q  f o r  

the ent i re  hour  within specified tolerances \dgs then determined. 

was accanpl ished by integrating the normal distribution function over 1 imi t s  

This 

defined by the upner and lower bounds on the hour  L l C .  
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The above procedure was carried out for each hour of  the 

continuous 24 hour day using the qiven sampling scheme. 

study, three 24 hour days were recorded a t  a particular location, 

so the three corresponding hours of each day were taken together, 

The probabilities of predicting the respective hour LlCI1s for each hour  

of the day were averaged and the hour Llo's assuned t o  have a normal 

distribution. The hour Ll0 distribution for the hour of the day was 

s ta t is t ical ly  compared w i t h  the L10 distributions of the various sample 

schemes for  respective hours using "t" and "F" tests. The 't' t e s t  i s  

used t o  t e s t  and compare the means of two distributions and the "F" t es t  

i s  used to compare the variances. These tests gave an indication of how 

we1 1 a given sampling scheme compares w i t h  continuous hour sampl ing i n  

obtaining an L10 representative of the hour of day over a period of days. 

In the 

In addition to the L ln  of a particular noise sample determined 

from the samples cumulative distribution, a chi-squared parameter indicating 

goodness of f i t  to a normal cunulative distribution were obtained and used 

for further analysis. The more normal samples were separated o u t  by tes t -  

ing on the parameter and new probability distributions determined, 

probabilities of predicting the hour L I C  w i t h i n  the specified to1 erances 

were computed. 

New 

No probability distributions were obtainable f o r  sample schemes 

represented by just one indeoendent samDle i n  the hour. 

the 30 to 40 minute samples. Only the L10 for those samoles could be 

computed for  comparison to  the hour. 

This applies t o  

An identical set  of results was obtained for  the average L l 0  

for a l l  the corresponding hours a t  a particular hour of the day, designated 

the PLlO i n  the printout. 
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Finally, a s m a r y  Dage of the results fo r  a l l  the corresnond- 

i n g  hours a t  a particular hour of the day vas oroduced. 

the average probabilities of predicting L10 and PL19 f o r  the chosen 

to1 erances. 

This SupDlied 

P. example of the o r i n t o u t  for a Particular hour and  a 

particular sampling scheme i s  shown i n  Table 4 ,  page 47. 

are nunbered and described be1 ow : 

The lines in the figure 

Ti t le ,  location, and hour of samnle 

SamDl i ng Scheme 

Fi rs t  column - hour  data (chi-squared narameter, recording 

time o f  sample); second column - heading for  da ta  pertaining 

of the Darticular hour; third colmn - heading for  data to L1o 
oertaining t o  averaae hour L l 0  of  corresnonding hours of the d a y .  

Values of hour L l o  and P L l o  in dPA. 

S tandard  deviation f o r  hour Lln's of corresDonding hours of 

the day 

Plunber of corresoonding hours of the day from which P L 1 q  

and standard deviation was comouted. 

Yean of the sampling scheme L10 probability distribution. 

Standard deviation o f  the sampl ing  scheme Llr) arobabil i t y  

distribution. 

the nunher of independent samoles i n  the sampling schme. - 

101, l l ) ,  12) The nunber of samole Llo's greater t h a n ,  eaual to, 

and less  than the L ~ o  and the PLlO, respectively. 

The probabilities of estimating the hour L l c ,  and  

the PLln to w i t h i n  +1, - - -  +2, +3 decibels, respectively, 

from the sample Ll0ts 

131, 15) ,  17) 
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14) ,  16), 18) The nunber o f  samnle Llots lyinq i n  the hour 

L10 and PLlo - +1, 22, - +3 range, respectively. 

19) The "F" value resulting from comoaring the variances of 

the sample Ll0 distribution to  the hour L10 d i s t r i b u t i o n .  

The degrees of freedom for the "F" t e s t  of 19) .  

The ' I t "  value resulting from comparing the hour L l 0  and 

the PLlo t o  the mean of the sample L,o distribution. 

22) The degrees o f  freedom for the "t" t e s t  of 21).  

20) 

21) 

4.4 Analysis of Computer Outputs 

The probabilities of predicting the hour L l n  by  the various sampling 

schemes were used to  determine the "best" among the schemes. The "best" 

sample scheme would be the one of least  duration t h a t  would be most con- 

venient t o  record w i t h  the best accuracy. For example, a 15 minute sample 

composed of randomly chosen 5 minute samples would be more d i f f icu l t  t o  

record t h a n  a continuous 20 minute sample - given equal probabilities, the 

20 minute consecutive samnle would be the more desirable. 

The "best" samole determination was made from t h e  probabilities of 

estimating the Ll0 w i t h i n  - +1 decibel, the closest tolerance, t o  emphasize 

the differences between the schemes. The sampling schemes obtained by 

using the chi-squared parameter t o  separate o u t  more normal samples were 

not considered f o r  this determination, because of the arbitrary nature of 

the criterion. 

cunulative distribution provides a better estimation of the hour L1o 

was considered i n  a differerit context and will be discussed l a t e r .  

However, whether such cr i ter ia  on the normality of a sample 

The probabilities of estimatinq the hour Llo 21 dEA for  correspond- 
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ing hours of the day f o r  each scheme a t  each location were averaged by 

the programs i n  the sumnary page f o r  each hour of the day. These average 

Drobabil i t i e s  represented the probabilities of estimating the L l 0  f o r  

Darticular hours of the 24 hour sampling period. 

probabil i t ies  for  each location and sampl i n g  scheme were themselves averaged 

and the standard deviation found. The results for those sample schemes ( 5  to 

25 minutes) f o r  which more t h a n  one sample could be drawn w i t h i n  one hour  are 

presented in Table 2, page 43. 

These 2d average 

Comparing locations for given schemes, Table 2 shows the mean prob- 

abil i t y  generally decreases as t ra f f ic  noise i n f l  uences the noise 1 evels 

1 ess. 

registered f o r  random and spaced samples than consecutive samples. The mean 

probabil i t i e s  were also compared using the ' I t "  t e s t ,  assuming equal variances, 

t o  ass i s t  i n  determining the "best" samale size among the sampling schemes 

of Table 2. The result of the comparisons among the schemes of Table 2 i n d i -  

cates that ,  in general, a 20 to  25 minute sample taken consecutively would be 

the easiest to obtain, given the relative Dmbabil i t i e s  of oredicting the 

hour L1o f o r  the particular situations. 

t raff ic ,  however, the samaling time could be reduced to 15 consecutive minutes 

t o  achieve as good probability as the non-traffic situation. 

Comparing schemes a t  given locations, higher probabil i t ies are 

If the dominant source of noise i s  

The probabilities o f  the 20 t o  25 minute consecutive schemes are not 

Comparably higher h i g h  i n  the absolute sense, beinq on the order of 60%. 

probabilities are obtained using samples composed o f  time segments distributed 

randomly throughout the hour, as  expected; there 1s greater difficulty i n  

ob ta in ing  them, however. 

Note t h a t  Table 2 o n l y  r u n s  as h i q h  as a 25 minute samoling period. 

A longer samoling time, 30 minutes and U D ,  could be reoresented only by 
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one sample during any hour in the framework of the study. Thus, a n  

alternate method of obtaining the probability of predicting L10 was 

used t o  include them. 

The alternate method was t o  consider, a t  each location, the samples 

for each hour of the day (1 to 24) from a l l  three days as three t r i a l s  

from which to determine the Drobability for t h a t  hour o f  the  day. 

for  a particular sample came w i t h i n  - +1 decibel o f  i ts  hour L10, this was 

considered a successful tr ial;  i f  not, a n  unsuccessful t r i a l .  The probability 

of estimating Ll0 for t h a t  hour o f  the day was the nunber of successful 

t r ia l s  divided by the total nunber o f  t r ia l s .  

of the day two 30 minutes samples Dredicted their  resoective hour L10 t o  

- +l decibel and one d i d  not ,  then the probability o f  oredicting L10 f o r  t h a t  

hour of the day is  57% for the 30 minute samoling schene. 

for a l l  24 hours of the day, the probabilities averaged, and the standard 

deviation cal culsted, as before. 

I f  L10 

Thus, if for the 21st hour 

This was done 

In order t h a t  comparisons among the schemes be made, the probabili- 

t ies  were obtained for the 20 and 25 minute consecutive samples of Table 

2 by the a1 ternate method a s  we1 1 .  

40 minutes are presented i n  Table 3. Rote the Drobabil i t ies  of the a1 ternate 

method are about  - +5X o f  those i n  Table 2 for the 20 and  25 minute consecutive 

sampl es. 

The results for the samnle sizes 20 t o  

Considering the probabilities of Table 3 using the "ti' t e s t  as an 

aid, i t  i s  clear t h a t  longer sampling times t'lan 25 minutes are really 

more absolutely accurate. The 40 minute consecutive sample is  by far the 

"best" among a l l  the samnling schemes giving on the order of 0'7% nrobability 

a t  al l  locations. However, this length of time does not  o f f e r  the saving in 
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t ime and cos t  over f u l l  hour recording expected from samnling the hour. I I 

Other sampling and schemes of shor te r  durat ion may be considered on 

t h e  basis of est imat ing n o t  the  Lln a t  a p a r t i c u l a r  hour, b u t  a t  an hour o f  

the  day over a per iod  o f  days. 

Drobabil  i t y  d i s t r i b u t i o n s  of sampling scheme Llo's t o  the d i s t r i b u t i o n  

hour Lln's o f  corresoonding hours over  the  th ree  day per iod  a t  each l o c a t i o n  

usinq the  'It" and "F" tes ts .  

d i f f e r e n c e  even f o r  the  shor tes t  samoling scheme of S minutes. 

t h e  v a r i a t i o n s  i n  the samoles i n  one hour would match the  v a r i a t i o n  i n  

Ll0 f o r  an hour o f  the  day over a Deriod of days. 

This determinat ion was made by comparing the  

I t  was found t h a t  there was no s i q n i f i c a n t  

This shows 

Consideration o f  a shor ter  samnling scheme can a lso be made if a l e s s  

s t r i n g e n t  to lerance i s  aopl ied.  

was considered acceptable. 

t h e  - +1 decibel  to lerance f o r  est imat ina the hour L l n  was chosen so t h a t  

d i f fe rences  i n  the sampling schemes would show UO. However, t o  ge t  L1o 

- +2 f o r  t h e  hour the mean p r o b a b i l i t i e s  f o r  the 20 minute consecutive samples 

were 892 f o r  t h e  Sta te  Po l ice  Barracks, 833: f o r  P h i l l i p s  Farm and 713 f o r  

Turkey Swamp Park. 

to lerance w i t h  good p r o b a b i l i t y  f o r  t h i s  scheme. 

I n  reference (1 )  a to lerance o f  - +2 decibels 

It i s  t o  be r e c a l l e d  t h a t  i n  t h e  present study, 

This assures Ll0 can be go t ten  t o  a l e s s  s t r ingent  

However, f o r  t h e  best accuracv, 40 consecutive minutes o r  more UD t o  

1 PO2 sampling o f  t h e  hour must be recomnendee based on the r e s u l t s  of the 

analys is .  

The ef f icacy o f  se lec t ing  the more normal samoles fmm the sampling 

schemes t o  est imate the  hour L10 was inves t iqa ted  f o r  the 5 minute sampling 

scheme a t  each loca t ion .  The nrocedure was t o  consider the differences 

between the o r o b a b i l i t i e s  o f  the more nonral 5 minute s m n l i n a  scheme and 

those of the conventional scheme. 
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The chi-squared parameter used t o  tes t  nomalitv was t h e  chi-squared 

goodness o f  f i t  t e s t  t o  a normal distribution nnnnalized to one second f o r  

a l l  noise samples. The normalization was accomnlished bv dividinq the chi- 

squared tes t  value by the total number of seconds n the samnle. The chi- 

sauared distribution was not used t o  t es t  goodness of f i t ,  rather the  chi- 

scluared parameters for  samoles o f  varv ing  skewness were observed. 

arbitrarily decided t h a t  noise samoles hav inq  a chi-snuared narameter less 

t h a n  o r  eoual t o  2.5 would he considered more normal and those qreater t h a n  

2.5, less n o n a l .  

noise samples. 

I t  was 

This was the tes t  used t o  se?arate o u t  the more normal 

The probabilities of estimating Lln  for the more normal samnling schemes 

were comouted by the program and the differences from the conventional five 

minute samnling scheme tabulated for each hour a t  each location. 

found on the average t h a t  the more normal samples did n o t  do better t h a n  the 

conventional scheme for  either the normal o r  less normal hours. 

I t  was 

The validity of the chi-squared Darameter was corroborated by tcie tabulated 

results, in t h a t  a greater nunber o f  normal hours ameared a t  the S t a t e  

Police Carracks with heavy t raff ic  t h a n  a t  Turkey Svamn P a r k  w i t h  none, as  

would be expected. 

A . 5  Future Work 

The d a t a ,  programs, and w i n t o u t  used t o  conduct t b e  samnling time 

analysis have been preserved, i n  order t h a t  further analysis can be  done 

i n  the future. 

i t y  of samples, tolerances, time o f  dav ,  and internolation technique on 

estimating Ll0 .  Additional studies can tw made on the pmbabilitics o f  

estimatinq L50 and Lqg.  

!%re effort can be devoted t o  studying the effect of normal- 
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TARLE 2 

MEAN PROBABIL IT IES AND STANDARD DEVIATIONS 

S t a t e  Po l ice  Ph i l1  i os Turkey 
Barracks Fa nn Swarnn Park 

Sampling Scheme Kean ( 4 1 )  S .  0. (r:) Mean (%) S .  0. (%) Mean ( 3 )  S.  3. (%) 
(Minutes) 

5 Consecutive 35 9 33 15 33 22 

10 Consecutive 50 13 4 5  21 40 24 

1 0 Pandom 

1 0  Spaced 55 1 5  46 18 4P 27 

6C 19 55 26 44 25 1 5  Consecutive 

63 16 56 22 60 27 15 Random 

56 15 46 19 50 30 

15 Spaced 61 13 61 24 6 3  26 

2r) Random 74 1 8  65 2P 70 24 

71 20 66 26 57 26 

72 l!? 62 25 54 25 2n Consecutive 

25 Consecutive 

25 Random 80 15 74 2f f? 24 
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TABLE 3 

MEAN PROB46 I L I T I  ES P.N 0 

STNIDARD DEVIATIONS ( ALTERWTE h1ETHOC) 

Sta te  Pol i c e  Ph i l1  ips  Turkey 
Carracks Farm Swamn Park 

Sampling Scheme !lean (%) S. D. ( X )  Hean ( Z )  S .  D. (!?) h!ean (?) S .  D. (5) 
Minutes 

20 Consecutive 77 23 64 20 50 28 

25 Consecutive 76 24 73 20, 52 29 

30 Consecutive 88 19 78 37 53 35 

30 Random 32 19 74 37 72 32 

nr! Consecutive 100 0 q0 25 a6 17 

40 Random P4 15 88 30 83 23 
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TABLE 4 

PHILLIPS FARM 8/15/72 PR 16-17 1-5?1Ii.i 

HR DATA (0.3.55 MIF4) L1 n ***** **** 

VALUE 

STD. DEV. 

N HRLY SAMPLES 

***** 

SAMPLE DATA ************* 

MEAN 

STD. DEV. 

rl SAMPLES 

F.l . G .VALUE 

55.841 

-- 
-- 

*** 

s5.9n9 

1.236 

5 

3 

?l = VALUE 0 

N.L.VALUE 

PROB(VALIJE+P<-l) 

N(VALUE+h-1 ) 

P ROB (1’ ALU E+R- 2 ) 

N( VALUE+&-?) 

 me (VALUE+ 9,- 3) 

N ( VALUE+ &- 3) 

F (IJUL ,MUS) 

NUL ,NUS 

T (NU) 

NU 

2 

55 .9  

3 

87.7 

5 

Q7.9 

5 

0.1 

A 

PL1 f-l **** 

54.050 

n. 782 

3 

**** 

s5. c)n9 

1.2% 

5 

3 

0 

2 

44.7 

2 

77.8 

n 

w.1 
5 

2.7 

8 ,  2 

1.3 

5 

I 
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5. Noise Data Analysis 

5.1 Input Data 

Each noise sample of a given duration was analyzed by determining 

points on i ts  cunulative distribution function, which expresses the per- 

cent time during which the noise levels are exceeded. The percent time 

i s  approximated by sampling the noise level using a s ta t is t ical  d i s t r i -  

bution analyzer a t  the rate of ten counts per second a n d  rq i s te r inq  

the total count dur ing  which each o f  twelve discrete levels sDaced five 

decibels apart are exceeded. These twelve counts appear in the s t a t i s -  

tical distribution analyzer's twelve counters a t  the end o f  the noise 

sample and are recorded by the operator on a standard form, indicating 

level exceeded versus count for each samle. The two end counters 

actually represent underflow and overflow counts, which are assumed not 

t o  exceed the 50 decibel analyzer range by more t h a n  f ive decihels. 

The noise sample data  was then transferred onto coding sheets i n  

a standard format and keypunched on computer cards, which  serve as 

the i n p u t  mediun for  the data reduction programs. 

represented by two cards. 

t o  six,  the noise level exceeded on the f i r s t  counter, a microDhone 

position nunber, and hour o f  the sample. Card two contained the d a t a  

from counters seven t o  twelve, the noise level exceeded on the second 

counter, a microohone position nunber, and the hour of the sample. 

Each noise samnle was 

Card one contained the da ta  from counters one 

For 

each day's batch of noise sample cards an additional card containing date 

was suppl ied.  

5 .2  Data Reduction Computer Programs 

The noise sample da ta  taken from t:he analyzer must be reduced t o  
, 
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comnonly accepted descr iptors of noise. The descriptors chosen f o r  

t h i s  study are as follows: 

Ll0 (dBP.): The sound pressure leve l  i n  decibels, A weighted, ex- 

ceeded 10: o f  the sample time. This represents the average Deak leve l  

o f  the noise sample and i s  the descr io tor  of choice i n  Pol icy  and Pro- 

cedure Memorandun 90-2 issued by the Federal Highway Administration. 

The sound pressure l eve l  i n  decibels, A weighted, ex- L50 (dEA): 

ceeded 50% o f  the sample time. This represents the average noise leve l .  

Lgo (dBA): The sound pressure l eve l  i n  decibels, A weighted, ex- 

ceeded 90% o f  the sample time. This represents the background noise 

1 eve1 . 
S. D. (dBA) :  The s t a t i s t i c a l  standard deviat ion of the noise sample 

frequency d i s t r i bu t i on ,  which can he constructed from the cunulative 

d i s t r i bu t i on .  This represents the va r ia t i on  i n  noise leve ls  o f  the sample. 

LNP (dBA): The noise p o l l u t i o n  l eve l  defined i n  reference (4)  as: 

LNP - Leq + 2.56 S.D. - 
where L eq 
analyzer data as: 

i s  the mean energy leve l ,  defined f o r  the s t a t i s t i c a l  d i s t r i b u t i o n  

where Li = sound pressure leve l  a t  the midpoint of the ith class i n te rva l  

of the noise sample frequenc.y d i s t r i bu t i on .  

fi = frequency of the  ith class i n te rva l .  

The noise p o l l u t i o n  leve l  represents both the average leve l  and the 

va r ia t i on  i n  l eve l s  i n  a s ing le descriptor. 

Data reduct ion was accomplished using a set  o f  three programs on 
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the New Jersey Department o f  Transportation computer, a t  t h e  time, a n  

IBM 360/5G. 

sample data ,  tests for validity, rejects invalid noise samples, and writes 

the v a l i d  data  on tape. 

sorts the valid noise data  by microphone position, date, and time o f  

sample, and creates a new tape. The t h i r d  program, SDA, written in 

Fortran IV, reduces the cunulative distribution d a t a  on the new tape and 

prints out  the L10, Lg0, and Lrjp (Noise Pollution Level), and s t a n d a r d  

deviation for each noise sample. 

The f i r s t  program, FILE, written i n  FORTRAN IV, reads noise 

The second program, SORT, a u t i l i t y  orogram, 

Two v a l i d i t y  tes ts  are performed on the i n p u t  data by FILE. The 

f i r s t  simply verifies that the noise sample's two data  cards agree i n  

microphone position, hour, and are in consecutive order. 

t es t  checks t h a t  the distribution analyzer counts are monotonically non- 

increasing and t h a t  the two given noise levels are five decibels apart. 

The second 

The program SDA forms an array of the twelve cunulative distribution 

data points t h a t  i s ,  counts versus levels exceeded t h a t  are spaced five 

decibels apa r t .  

senting the continuously varying noise levels of a noise samole with 

discrete counts, a discretization error i s  introduced, so t h a t  the 

twelve d a t a  points do n o t  l i e  exactly on the smooth cumulative distribution 

curve for  the noise sample. 

erence (3) by Foxon and Pearson for  a Gaussian cumulative distribution. 

The total measurement o f  percent time w i t h  error bars f o r  a given level 

exceeded i s  given i n  refernyce (3) as : 

Recause the statist ical  distribution analyzer  i s  repre- 

The magnitude of the e rmr  i s  given i n  ref- 
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where n = number of counts a t  a certain dSA level 

N = total nunber of counts 

t / T  = percentage of time the dBA level i s  exceeded 

The formula shows t h a t  the error decreases as  P! increases. !I i s  

directly nroportional to  samplinq rate and length of sample For 

examole, considering a 25 minute sample a t  a rate of 10 counts per 

second, the error in the 10% level would be - + 0.247 i f  obtained on a given 

level of the analyzer. 

p u t  levels are not the desired levels on the cunulative distribution. 

The levels o f  interest are L l O ,  LSo9 and Lgo9 the dBA levels exceeded 

lo%, 505, and 9r14 of the time resoectively. 

technique must be used t o  determine the L l 0 ,  L 5 ~ ,  and Loo levels of the 

smooth distribution curve. 

soline f i t t i n g ,  reference ( A ) ,  was used to  f i t  t o  a l l  twelve da ta  points, 

a smooth approximation t o  the entire cumulative d i s t r i b u t i o n  function o f  

the noise sample. 

Inconveniently, the distribution analyzer o u t -  

Thus, an interpolation 

For the data acquired i n  this study, cubic 

The method of spline f i t t ing essentially aoproximates the curve 

between neiqhbori\?g Dairs of data points. These curves are simultaneously 

solved f o r  the complete set  of neiqhboring da ta  min t  pairs and the result 

is a smooth interpolation curve through a l l  the data Doints. 

The computerized method of soline f i t t ing  used for  this study re- 

quired the counts to be the ordinates and the evenly spaced dBA levels ex- 

ceeded t o  be the asscissas for  the interpolation curve. Thus the spline f i t  

implicitly gives level exceeded as a function of count. To f i n d  L10, L50~ 

and Lg0, the coun: is given and the implicit level exceeded is to be 

determined. T h i s  problem amounts ta  solving for a desired level as  a root 

of the spline f i t  function evaluated a t  the given count. The root is found 
\ 
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using Newton's method of i t e r a t i o n  t o  the  root .  

requires a f i r s t  estimate t o  s t a r t  the i t e r a t i o n s  t o  the  s p e c i f i c  

root .  S t ra igh t  l i n e  i n t e r m l a t i o n  between the data p o i n t  p a i r  

bracketing the r o o t  was used f o r  t h i s  estimate. The i t e r a t i o n s  were 

stomed when the r o o t  was obtained t o  - +0.0005 dBA. 

Newton's method 

There i s  a pointwise e r ro r  i n  using the numerical technique o f  

sp l ine  f i t t i n q  and Newton's method t o  obta in  Ll0, LSp, and LgCi from 

the twelve cunulat ive d i s t r i b u t i o n  data points.  This e r r o r  compounds 

the aforementioned d i sc re t i za t i on  e r r o r  i n  obtaining the data po in ts  

themselves from the s t a t i s t i c a l  d i s t r i b u t i o n  analyzer. An estimate o f  

t h i s  pointwise e r r o r  was obtained m D i r i c a l l y  f o r  an ideal  Gaussian 

noise sample of 20 minute durat ion w i t h  mean noise l eve l  o f  43 dBA and 

standard dev iat ion o f  4 dBA. 

This ideal  Gaussian noise sample was spec i f ied  f o r  the sp l i ne  

f i t t i n g  program by construct ing twelve data Doints on i t s  cumulative 

d i s t r i b u t i o n  from the standard normal d i s t r i b u t i o n  tab le  i n  reference ( 2 ) .  

A fur ther  evaluat ion was made b,y determining the l e v e l s  o f  t he  idea l  

Gaussian noise sample by simp1 e s t r a i g h t  l i n e  i n te rpo la t i on  between neiah- 

boring cumulative d i s t r i b u t i o n  Doint  oairs. 

The tab le  below shows the l eve l s  given by sp l ine  f i t t i n g  and by 

s t r a i g h t  l i n e  i n te rno la t i on  comared t o  the actual l e v e l s  o f  the idea l  

Gaussian noise sample t o  the nearest thousandth o f  a decibel ( f o r  corn- 

parison DurDoses only) .  

Gaussian Levels (dBA) L1 n 50 L90 
~~ ~~ ~ ~ 

k t u a l  48.128 43. m! 37.872 

Spl ine F i t t i n g  48.256 42.972 37.818 

St ra igh t  Line 48. a84 42.F14P 36.894 
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Rounding to the nearest decibel as is done i n  practice, i t  is 

seen that spline f i t t i n g  gives the desired levels exactly, while 

simple s t r a i g h t  l ine  interDolation i s  i n  error one decibel too 

h i g h  f o r  L10 and one decibel too low for LGO. 

The program SDA further computes the noise pollution level (LNP)  

and the standard deviation for each noise sample from the frequency 

distribution of the noise sample. A subroutine generates twelve 

frequency distribution da ta  Doints from the twelve cumulative dis t r i -  

b u t i o n  data points and computes the mean and standard deviation of 

this ‘frequency d i s t r i b u t i o n .  The main proqram, SEA, then uses the 

frequency distribution t o  compute the mean energy level. The mean 

energy level (Leq) standard deviation (S.D.) are then used t o  f i n d  LNP 

from the formula. 

5.3 o u t p u t  

The data f o r  each survey s i t e  were separately run through the data 

reduction programs. 

with the s i t e  data i n  Section 6 . 
are the sampling time period i n  minutes, the date of sample, the L10, 

L50, Lgo, L N ~ ,  and the standard deviation a t  every hour i n  sequence from 

the beginning of the surve.y t o  the end, dur ing  which noise samples were 

made. All levels are given to  the nearest decibel. 

The resulting printout from the program SDA apoears 

Listed fo r  each microohone position 

Additional information i s  tabulated on the computer printout Some 

hours were missed during the surveys, so MI noise data can be given for  

them. For these hours then, the problem accounting for  the omission 

was duly noted. The problems are categorized as due to ooerator, 

equipment, weather o r  nonrepresentative noise. 

include primarily microphone s ta t ic  due t o  humidity which necessitated 

microphone reolacement. 

Equiunent problms 

Weather problems include Drimarily rain 

I 
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during which ooerations had to be stopped. 

problems occurred when temporary noise not character ist ic  of t h e  area 

intruded. 

Pionrepresentative noise 
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6. Noise Measurement Results 

The records and results o f  each survey a re  grouped so t h a t  they 

comprise booklets consisting of the si te descr ipt ion(s)  , si te  map(s), 

s i t e  photographs, noise data,  and t r a f f i c  and weather data.  The 

book1 ets a re  arranged i n  chronological sequence as  fol  1 ows : 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Route-Secti on 

18F - 1lB 

33F - 1A & 2A 

535 

38 - 14A 

174 - 1A 

9 - 21C & 22D 

1-295 - 88 & 9A 

1-195 - 1B 

1-295 - 7C 

440 - 1D & 3A 

1-95 

12. 440F - 23 

Survey Dates 

12/11/72 - 12/13/72 

1/8/73 - 1/10/73 

2/5/73 - 2/6/73 

2/13/73 - 2/16/73 

2/26/73 - 2/28/73 

3/19/73 - 3/21/73 

4/9/73 - 4/10/73 

5/10/73 - 5/11/73 

5/17/73 - 5/18/73’ 

5/22/73 - 5/23/73 

6/6/73 - 6/7/73 

6/11/73 - 6/12/73 

7/18/73 - 7/2(!/73 

Municipality/County 

P i  scataway Twp . / M i  ddl esex 

Freehold Twp./Monmouth 

West W i  ndsor Twp ./Mercer 

Wall Twp./Monmouth 

Lawrence Twp./Mercer 

Howell Twp./Monmouth 

Lawrence Twp ./Mercer 

Hami 1 ton Twp ./Mercer 

Hami 1 ton Twp ./Mercer 

Perth Amboy/Mi dd l  esex 

Montgomery Twp ./Somerset 

Montgomery Twp ./Somerset 

Bayonne/Hudson 
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. I  

Route and Section 18F - 11B 

Stat ion,  Ramp, o r  St reet  Ramp 6 

Sta r t i ng  Time and Date S ta r t i ng  Time and Date 
of F i r s t  Sample 16:00, 12/11/72 of Last Sample 15:00, 12/13/72 

Mob1 1 e Survey Stat ionary Survey Rural Suburban x 

Urban 

AC Power X Source Out lets on posts on Johnson Park wounds 

Inve r te r  DC Power 

Tra f f i c  counter loca t ion(s )  One on ex i s t i ng  Route 18 (River Road) about 

a t  o u t l e t  o f  future'Ramp 6. 

Road Description: P.C.C. B.C. x Other 

N.A. 

Smooth Normal x Rough Bumps No1 es 

No holes o r  bumps X 

1 - Grade: Near lanes Far lanes Number o f  lanes: Near s ide 

1 - Far side 

Center Ba r r i e r  Height Median No Median 

Overpass Underpass A t  grade Ramp - 
Other 

Locat ion(s) and type(s) o f  nearest f l ow  in te r rup t i ng  device(s) 

T r a f f i c  s ignal  a t  Metlars Lane and ex i s t i ng  Route 18 (River Road) 
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Route and Section 18F - 11B 

Station, Ramp, or Street Ramp I ! .  

Microphone Locations : 

Height of Height of Distance t o  Distance t o  flow 
microphone - microphone near lane - interruption 
i n  feet above grade - i n  feet device - in feet  

in feet 

Pos. 1 4 -2 600 630 

Pos. 2 4 0 4 20 540 

POS.  3 4 2 115 

Pos. 4 ' 4 -2 61 5 66r! 

- Pos. 5 4 n 4 90 63n 

Pos. 6 4 1 21 5 51 n 

Pos. 7 4 -2 640 t?3n 

Description of Terrain Flat and sloping downward toward all  microphone 

positions from existing Paute -18. 

widely scattered trees. Sight distance 21)0(! fee t ,  minimum. 

All positions are on mowed grass, with 
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NOISE MEASUREMENT DATA 

ROUTE 18F S E C T I O N  1 1 6  

MICROPHONE POSITION 1 

HOUR **** 
1500 

1600  

1700 

1800 

1900 

2000 

2100 

2200 

2300 

3900 

0100 

3200 

0300 

0400 

0501) 

0600 

0700  

0 800 

3900 

1000 

1100 

1200  

1300 

1400 

SAMPLE 
s I Z E  

( Y I Y . 1  DATE 
**** 

0 

30 

29  

39 

30 

30 

39 

30 

3 0  

3 0  

30 

3 0  

3 0  

29 

30 

30 

30 

2 9  

29  

30 

30 

3 0  

30 

29 

**** 
1 2 1  11 172 

l Z /  11 /72  

1 2 1  11 172 

1 2 1  11 / 72 

1 2 1  11 / 72 

12 / 11 / 72 

12 / 11 / 72 

12 / 11 I 7 2  

1 2 1  11 / 72 

12 /12 I 7 2  

1 2 / 1 2 / 7 2  

12 /  12/  72 

1 2 / 1 2 / 7 2  

1 2  / 1 2 1  72 

1 2 /  12 /72  

12 / 12 172 

1 2 1  12 /72  

1 2  /12 /  72 

1 2 1  1 2 1  72 

12/12' /72 

1 2'/ 1 2 / 7 2 

12 /12 /72  

12 / 12 /72  

1 2 /  12 /72  

S T O  
L 1 0  L 50 L 90 L NP DEV 

(Dt3A1 ( 0 8 4 1  ( Q B A )  ( D B A I  ( D f 3 A l  *** 
YO 

62 

5 9  

58 

59 

57 

6 0  

6 1  

53 

50 

56 

52 

51 

53 

56 

5 9  

6 1  

6 1  

60 

6 1  

62 

62 

60 

6 3  

61 

*** *** * ** *** 
DATA - MICROPHONE MALFUNCTION 

5 8  

56 

5 1  

5 L  

53 

57 

57  

19 

44 

47 

47 

46 

46 

48 

49 

53 

55 

55 

56 

58 

56 

55 

5 5  

55 

52 

5 1  

5 1  

5 1  

53 

53 

66 

41 

42 

42 

42 

43 

44 

46 

50 

5 1  

5 1  

52 

54 

52 

5 1  

5 1  

69 

6 3  

63 

66 

5 3  

6 5  

69 

57 

56 

h 9  

60 

6 1  

56 

43 

65 

67  

69 

7 7  

6 8  

6h 

70 

h 6 

b? 

3 

3 

3 

4 

3 

3 

4 

3 

4 

6 

4 

4 

3 

5 

4 

4 

4 

5 

4 

4 

4 

3 
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N O I S E  MEASUREMENT D A T A  

R O U T E  1 8 F  S E C T I f l r U  118 

MICROPHONE POSITION 2 

HOUK **** 
1500 

1633 

1 7 0 0  

I R O O  

190c) 

2 0 3 0  

2103 

2 2 0 0  

2300 

90)oO 

3190 

i)2i)i) 

0300 

O L O O  

0500 

0 4 3 0  

0 7 9 0  

3R00 

0 9 0 0  

1000 

1103 

1 2 0 0  

1 3 3 0  

1400 

SAMPLE 
S I Z E  

( M " .  1 D A T E  
v * * *  

29 

30 

30 

3 0  

3 0  

3 9  

10  

3 0  

33 

30 

39 

3 0  

30 

30 

30 

30 

30 

3 3  

2 9  

30  

33 

30  

30  

3 0  

+*** 

1 2  / 11 / 72 

LZ / 11 / 72 

1 2 / 1 1 / 7 2  

1 2  / 11 / 72 

1 2  / 11 / 72 

1 2  / 11 / 7 2  

1 2 1  11 / 72 

111 11 / 7 2  

1 2  / 11 / 72 

1 2  / 12  / 7 2  

1 2  / 1 2  / 7 2  

1 2  / 1 2  1 7 2  

! 2 / 12 1 7 2  

1 2  / 1 2 / 7 2  

1 2 1  1 2 / 7 2  

1 2  / 1 2  i 72 

1 2  / 17 / 7 2  

1 2 /  1 2  / 72 

1 2 /  1 2 / 7 2  

1 2 1  12/7 .?  

1 2 / 1 2 / 7 2  

1 2  / I t /  72 

1 2 / 1 2 / 7 2  

1 2  112 1 7 2  

L 10 
(DBA 1 
* +* 

5 2  

7 1  

61 

60 

60 

5 R  

56 

59 

49 

56 

5 8  

54  

53 

50 

58 

61 

6 4  

64 

62  

60 

54 

64 

61 

41 

62 

L 50 
(DBA 1 *** 

57 

66 

58 

56 

55 

56  

52 

54 

46 

so 

49 

49 

44 

44 

6 6  

51 

5c 

5 7  

58 

5 7  

58 

5 7  

5 7  

57 

L 90 
(DBA 1 *** 

52 

6.2 

55 

52 

5 1  

50 

08 

50 

4 2  

4 5  

43 

43 

01 

41  

4 2  

45 

51 

52 

54 

5 4  

5 4  

52 

52 

5 3  

L YP 
( C R P )  
4 ** 

7 1  

73 

$9 

6 7  

S R  

b 5  

53 

67 

5 4  

4 3  

7 3  

6 4  

55 

60 

75 

7 3  

73 

7 L  

59 

5U 

7 1  

7 3  

h 9  

69 

S T D  
D E V  

( D Y A )  * +* 
G 

4 

3 

4 

4 

4 

3 

L 

3 

4 

6 

5 

5 

4 

7 

6 

5 

5 

4 

3 

4 

5 

G 

4 



NO1 SE MEASUREMENT DATA 

R O U T E  18F SECTION 1 1 8  

MCCROPHONE POSITION 3 

HOClR **** 

1630 

1700 

1 ROO 

1900 

2000 

2100 

2200 

2 300 

0000 

0100 

0200 

0 300 

0400 

0500 

Oh00 

0 700 

0830 

0900 

1000 

1100 

1200  

1300 

l L 0 0  

1500 

SAMPLE 
S I Z E  

(MIN. 1 D A T E  **** 

28 

'0 

30 

30 

30 

0 

30 

30 

30 

30 

3 0  

30 

30 

30 

30 

30 

30 

29 

30 

30 

30 

30 

30 

30 

**** 
1 2  / 12/72 

1 2 / 1 2 / 7 2  

12 /12 /72  

12 /  12 /72  

12 /  12 /72  

12 /12 /72  

12 /12  / 72 

1 2 1  12/ 72 

12 /  13 /72  

12 /13 /72  

1 2 /  13/  72 

12 / 13 /72  

1 2 1  13 /72  

12/  13 /72  

1 2 1  1 3 1  72 

1 2  / 1 3 1  72 

12 /13 /72  

1 2 1  1 3 1  72 

1.2/13/72 

1 2 1  1 3 /  72 

1 2 1  1 3 1  72 

12 /13 /72  

1 2 1  13 /72  

1 2 1  1 3 1  72 

L10  
( D B A )  * ** 

6 4  

63 

61 

60 

59 

L 50 
( OBA 1 *** 

58  

58 

56 

55 

53 

L 9 0  
( 0 8 4 )  *** 

5 4  

53 

5 1  

49 

47 

L NP 
( D t l A )  *** 

75 

7 4  

7 1  

69 

6 8  

NO O A T A  - OPERATOR E R R O R  

5 9  

58 

59 

55 

5 5  

58 

53 

66 

6 1  

6 R  

69 

68 

6 4  

66 

6 7  

65 

65 

67 

63 

5 2  

5 1  

5 1  

46 

47 

47 

43 

50  

52 

59 

61 

61 

57 

5 8  

59 

56 

58 

59 

47 

46 

46 

42 

42 

42 

41 

6 4  

47 

54 

57 

56 

52 

53 

54  

5 1  

54 

54 

69  

70 

69 

64 

73 

82 

65 

85  

74 

so 

A 2  

A 3  

7 5  

78 

7 7  

7 5  

77 

$0  

S TD 
DEV 

( 0 8 4  1 *** 
5 

4 

5 

4 

5 

5 

5 

5 

5 

6 

7 

5 

9 

6 

6 

5 

5 

5 

5 

5 

5 

5 

6 



N O I S E  M E A S U R E M E N T  D4TA 

R W T E  1 8 F  SECTION 1 1 8  

MICROPHONE P O S I T I O N  6 

HOUR 
*+*+ 

1500 

1603  

1 7 0 0  

1 A00 

1900 

2003 

2 1 0 0  

2200  

2 300 

0000 

0 1 0 0  

0 2 0 0  

0330  

0100 

9 5 0 0  

0 6 0 0  

0700 

0900 

0 9 0 0  

1 0 0 0  

1 1 0 0  

1 2 0 0  

1300 

1490 

SAMPLE 
s I Z E  

( % I N . )  OATE 
**+* 

0 

30 

2 9  

30  

30 

30 

30 

30 

3 0  

30 

2 9  

3 0  

3 3  

29  

30  

30 

30 

30 

28 

30 

30 

30 

30 

30 

**** 

1 2 1  11 / 72 

1 2 /  11 / 72 

1 2 1  11 I 7 2  

1 2 1  11 / 72 

1 2 /  11 / 72 

121 11 / 72 

12 11 1 / 7 2  

12  / 11 / 72 

1 2 /  11 / 7 2  

1 2 / 1 2 / 7 2  

1 2 / 1 2 / 7 2  

1 2  / 1 2 / 7 2  

1 2  / 12 / 72 

1 2 / 1 2 / 7 2  

1 2 /  12  / 72 

1 2 /  12 /72  

1 2 / 1 2 / 7 2  

12 / 1 2 / 7 2  

1 2 /  12 /72  

1 2 1  1 2 1  72 

12 / 1 2 /  72 

1 2 1  1 2 / 7 2  

1 2 / 1 2 / 7 2  

1 2 / 1 2 / 7 2  

* ** 
Nu0 

6 1  

5 9  

5 8  

56 

55 

5 5  

56 

53 

54  

55 

5 0  

5 1  

50 

57 

58 

6 0  

6 1  

5 8  

6 0  

60 

6 1  

60 

63 

64 

+ ** *** ***  *** 

DATA - MICROPHONE M A L F U N C T I O N  

57 

56 

5 4  

53 

5 2  

52 

52 

L9 

49 

49 

45  

4 5  

46 

bR 

49 

52 

53 

5 4  

5 4  

5 6  

54  

55  

54  

54  

52 

5 1  

50  

59 

49 

43 

66 

46  

45 

42 

42 

4 2  

44 

46 

4 7  

50  

5 1  

5 1  

5 1  

5 1  

5 1  

5 1  

53 

65 

6 2  

6 4  

6 1  

6 9  

63 

5 7  

63  

65  

58 

6 1  

56 

h.3 

65 

6 9  

69 

6 9  

i r  6 

6 7  

69  

6 5  

72 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

3 

5 

4 

5 

I, 

3 

4 

4 

4 

3 

4 



N O 1  S E  M E A S U R E M E N T  OAT4 
I 

K O U T E  18F S E C T I O N  1 1 6  

M I C R O P H O N E  P O S I T I O N  5 

HOUR **** 
1 5 3 0  

1600 

1700 

1 two 

1900 

2030 

2100 

2200 

2300 

0000 

0100 

0200 

0300 

0400 

0500 

0600 

0 700 

O R 0 0  

0930 

LO00 

1190 

1200 

1300 

1400 

5 4 N P L E  
S I Z E  

( Y I N . 1  OAT E **** 
29 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

29 

30 

30 

30 

30 

0 

**** 
12 / 11 172 

1 2 1  11 / 72 

12 /11 /72  

1 2 1  11 / 72 

1 2 / 1 1 / 7 2  

1 2  / 11 172 

1 2 1  11 172 

1 2 1  11 / 72 

1 i! / 1 1 / 72 

1 2 /  12 /72  

1 2 /  1 2 1  72 

12 / 12 172 

12 /12 /72  

12 /12 /  72 

12 /  1 2  / 72 

1 2 1  12/  72 

121  1 2 1  72 

12 / 12 / 72 

1 2 1  12 /72  

1 2 1  12 / 72 

12 /12 /72  

12 /  12 /72  

1 2 1  12 /72  

1 2  / 13/  72 

L10 
( D R A )  *** 

66 

65 

61 

60 

69 

59 

58 

60 

55 

57 

58 

55 

53 

49 

513 

60 

65 

65 

61 

63 

6 1  

62 

59  

L50 
( D B A )  *** 
60 

59 

5 9  

56 

56 

54 

53 

5 6  

52 

51 

49 

49 

44 

44 

47 

50 

56 

58 

57 

58 

57 

55 

55 

N’I  DATA - R A I N  

65 

L 9 0  
(08A)  *** 

5 6  

5 h  

54 

52 

52 

5 1  

50  

50 

49 

46 

42 

43 

41 

41 

42 

46 

5 2  

s 4  

53 

53 

52 

51 

5 1  

L NP 
t 0 8 A )  * ** 
74 

72 

67 

67 

6.9 

65 

65 

h7 

59 

67 

73 

64  

65 

59 

75 

7 1  

73  

74 

6 9  

7 i) 

h 9  

6 9  

66 

S TO 
DEV 

( 0 6 4 )  *** 
4 

4 

3 

3 

4 

3 

3 

4 

3 

5 

4 

5 

5 

G 

7 

6 

5 

5 

3 

4 

4 

4 

3 



NO1 SE YEASURENENT DATA 

ROUTE 18f  S E C T I O N  1 1 8  

M I C R O P H O N E  POSITION 6 

HOUR **** 
1600 

1703 

1890 

1900 

2000 

2100 

2200 

2300 

3000 

0100 

0200 

0300 

0400 

0500 

0600 

0700 

OR00 

0900 

1000 

1100 

1200 

1300 

1400 

1500 

SAMPLE 
S I Z E  

( W I N . )  DATE 
***a 

28 

30 

33 

30 

30  

39 

30 

30 

30 

30 

30 

30 

30 

0 

14 

30 

30 

30 

30 

30 

30 

30 

30 

30 

**** 
1 2 / 1 2 / 7 2  

12 / 12 / 72 

1 2 / 1 2 / 7 2  

1 2 / 1 2 / 7 2  

1 2 1  12 172 

1 2  / 1 2  /72  

12 / 12 / 72 

1 2 /  12 /72  

12 / 1 3 1  72 

1 2 / 1 3 / 7 2  

1 2 /  13/72  

1 2  / 13 /  72 

1 2 / 1 3 / 7 2  

12 /  13 /72  

1 2  / 1 3  / 72 

1 2 1  131 72 

1 2 1  1 3 1  72 

1 2  / 13 /72  

12 /  13 /72  

1 2  / 13 /  72 

1 2 1  13 /72  

1 2 / 1 3 / 7 2  

1 2 1  13 /  72 

1 Z / 1 3 / 7 2 

L 1 0  
( D B A )  * ** 

6 1  

63 

6 1  

5 9  

5 8  

57 

57 

54  

56 

53 

55 

56 

52 

L 5 0  
(DSA 1 *** 

57 

57 

57 

56 

53 

53 

52 

L9 

5 1  

46 

0 7  

45 

44 

L 90 
( 9 5 4 1  *** 

54 

52 

52  

52 

43  

49 

4 8  

4 5  

46 

42  

42 

42 

41  

NO DATA - MICROPHONE 
62 56 5 2  

66  5 9  55 

6 7  61  57 

66 60 56 

66 6 0  56 

6 1  56 52 

6 9  . 6 3  59 

65 58  53 

65 59 56 

6 7  59 5 5  

L WP 
( D H A  *** 

70 

6 9  

6 9  

65 

h5 

64 

65 

6 3  

65 

6 1  

66 

76 

6 2  

STD 
DEV 

tDt!A) * ** 
4 

4 

1 

3 

4 

4 

G 

4 

4 

4 

5 

7 

5 

MAL FU NC T I ClrY 

73 

74 

77 

75 

74 

7 3  

77 

74 

74 

76 

5 

4 

5 

4 

4 

4 

4 

5 

4 

5 

66 



N O I S E  MEASUREMENT DATA 

ROUTE 18F SECTICIN 118 

M ICROPHCINE POSIT I O N  7 

HOUR **** 

1600  

1 7 0 0  

1800 

1900  

2000 

2100 

2203 

2300 

0000 

0100 

0200 

0300 

3400 

0500 

0600  

0700  

0800 

0900 

1000 

1100 

1200  

1330 

1400 

1500 

I 

SAMPLE 
S I Z E  

(MIN.1 DATE **** 
28 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

0 

0 

14 

30 

30 

30 

30 

30 

30 

30  

30  

30 

**** 
121 12 / 72 

12 /12 /72  

12 /  12 / 72 

1 2  1 1 2 1  72 

1 2 1  12/  72 

? 2 /  12 /72  

1 2 1  12 /72  

12 /  12 / 72 

12 / 1 3 1  72 

12/ 13/ 72 

1 2 / 1 3 / 7 2  

1 2 1  1 3 /  72 

12 / 1 3 1  72 

1 2  / 13 / 72 

12  / 13/  72 

1 2 1  13 /72  

1 2 / 1 3 / 7 2  

12  / 1 3 1  72 

12 /13 /72  

1 2 1  13/  72 

12 / 13/  72 

12/  13 /72  

1 2 1  13/72 

1 2 1  1 3 1  72 

L 1 0  
( D R A )  *** 

5 9  

58  

5 6  

55 

5 4  

5 4  

54 

54 

5 4  

49 

53 

56  

NO 

NU 

62 

6 0  

63 

63 

63 

6 5  

66 

62  

62  

5 8  

67 

L 5 0  
4 DBA 1 *** 
54 

54 

53 

52 

50 

50 

50  

49 

h9 

46 

0 8  

47 

L 90 
(DBA)  *** 

5 0  

5 1  

5 1  

49 

4 6  

46 

46 

46 

46 

42 

41 

43 

DATA - MICROPHONE 

DATA - MICROPHONE 
54 51 

56 52 

58 56 

59  55 

58  56 

59 56 

62 SR 

58 55 

58 56 

53  51  

L NP 
( D B A )  *** 

69 

64 

6 1  

59 

60 

59 

60 

40 

6 3  

55 

6 3  

6R 

STD 
DEV 

( D R A  1 *** 
5 

3 

3 

3 

3 

3 

3 

3 

3 

3 

0 

5 

MALFUNCT I ON 

MALFUNCT I @N 

70  

67 

73 

72 

6 9  

71 

73 

70 

68 

64 

5 

3 

3 

4 

3 

G 

4 

4 

3 

3 



ROUTE 18F SECTION 11B - T R A F F I C  AND WEATHER DATA 

GJIND W I N D  
TOTAL SPEED DIRECTION TEMPERATURE H U M I D I T Y  

HOUR D A T E  T R A F F I C  TRUCKS* MPH DEGREE O F  x 
1500 

1600 

17@0 

1800 

1900 

2000 

21 00 

2200 

2300 

0900 

01 nr, 
0200 

0300 

0400 

0500 

06 00 

07 or) 

0800 

0900 

19c)c) 

llNl 

1200 

1300 

12/11 /72 

12/11 /72 

12/71/72 

12/11 /72 

1 2/11 /72 

12/11/72 

12/11 /72 

12/11/72 

1 2/11 /72 

12/12/72 

12/12/72 

12/12/72 

12/12/72 

12/12/72 

12/12/72 

12/12/72 

12/12/72 

12/12/72 

12/12/72 

12/12/72 

12/12/72 

12/12/72 

12/12/72 

997 

1663 

1509 

1229 

973 

74 8 

608 

566 

437 

280 

135 

67 

57 

47 

98 

294 

1978 

1547 

1171 

97 2 

1048 

1036 

91 5 

*SAMPLE T I M E  30 M I N .  

56 

39 

16 

10 

5 

4 

4 

4 

1 

4 

8 

1 

3 

5 

7 

18 

13 

34 

49 

56 

58 

41 

40 

0 

0 

0 

r! 

0 

0 

0 

0 

0 

0 

0 

0 

0 

r) 

0 

n 
0 

0 

n 
!! 

0 

9 

rl 

6a 

68 

45 

45 

23 

90 

135 

135 

135 

135 

135 

135 

135 

135 

135 

135 

135 

135 

135 

180 

180 

202 

1 P,r) 

158 

37 

37 

35 

37 

35 

32 

35 

28 

37 

32 

33 

37 

38 

38 

38 

38 

3R 

3q 

37 

36 

36 

33.5 

34 

55 

62 

62 

82 

70 

89 

62 

74 

Fca 

71 

57 

62 

58 

58 

45 

42 

74 

72 

72 

71 

71 

7s 

78 



ROUTE 18F SECTION 11B - TRAFFIC AND WEATHER DATA 

I WIND WIND 
TOTAL SPEED DIRECTION TEMPERATURE HUM1 DITY 

HOUR DATE TRAFFIC TRUCKS* MPH DEGREE "F x 
1 An? 

15.20 

1 GC!? 

1700 

1800 

1900 

2000 

21 00 

2200 

2300 

oom 
01 00 

0200 

0 300 

0400 

0500 

0600 

0700 

0800 

0901) 

1000 

1100 

1200 

12/12/72 

12/12/72 

12/12/72 

12/12/72 

12/12/72 

12/12/72 

1 2/12/72 

12/12/72 

12/12/72 

12/12/72 

1 2/13/72 

12/13/72 

12/13/72 

12/13/72 

12/13/72 

12/13/72 

12/13/72 

12/13/72 

12/13/72 

12/13/72 

12/13/72 

12/13/72 

12/13/72 

967 

- 
1460 

1225 

988 

858 

603 

564 

467 

374 

2 51 

122 

67 

46 

62 

162 

3 39 

1228 

1438 

1165 

Y 6 4  

993 

1196 

*SAMPLE TIME 30 MIN. 

28 

- 
19 

14 

5 

5 

2 

2 

1 

5 

2 

1 

2 

7 

2 

12 

16 

32 

47 

38 

63 

55 

49 

0 

- 
0 

0 

0 

r) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I? 

1 

4 

7 

69 

1 %r! 

- 
1 80 

180 

1 80 

180 

135 

135 

135 

135 

135 

113 

68 

68 

68 

68 

23 

338 

r) 

23 

23 

23 

23 

32 

- 
33 

33 

33 

33 

32 

33 

33 

36 

36 

36 

36 

35 

35 

36 

37 

45 

46 

46 

46 

47 

48 

78 

- 
78 

90 

90 

ar) 

90 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

- 
- 
- 
- 
- 



ROUTE 1 8 F  S E C T I O N  11B - TRAFFIC AND WEATHER DATA 

W I N D  WIND 
TOTAL S P E E D  DIRECTION TEYPERATURE HUMIDITY 

HOUR DATE T R A F F I C  TRUCKS* MPH DEGREE O F  95 

1300 12/13/72 1079 48 8 23 48 - 
lFi00 12/13/72 1121 36 5 23 a 5  - 
1500 12/13/72 358 45 8 45 43  - 

*SAMPLE TIME 30 tm. 

70 



Route and Sect ion 

Sta t ion ,  o r  

33F-1A & 2A 

S t r e e t  Ramp EN 

11unic ipa l i ty  Freehold Township County Monnouth 

, S t a r t i n g  Time and Date S t a r t i n g  Time and Date 
of F i r s t  Sample 14:009 1/8/73 of Last  Sample 13:Oo, 1/10/73 

Suburban - - Mobi 1 e Survey Sta t ionary  Survey ' Rural 

Urban 

O u t l e t  on pole adjacent to Willowbrook Maintenance AC Power X Source 

Yard o f f i c e  

I n v e r t e r  DC Power 

T r a f f i c  counter l o c a t i o n ( s )  

Ramp EN, approximatel Y. 

one counter on R t .  79 a t  o u t l e t  o f  f u t u r e  

B.C. x Other Road Descr ip t ion:  P.C.C. - 
N . A .  

Smooth Normal x Rough Bumps Holes 

X No hol'es o r  bumps 

Grade: Near lanes 0 Far lanes 0 Number o f  lanes: Near s ide 1 

Far s i d e  

Cen t e r  Garr i  e r  Height Median No Median x 
Ramp Overpass Underpass A t  grade 

Other 

Locat ion(s)  and type(s) o f  nearest  f l o w  i n t e r r u p t i n g  device(s1 

T r a f f i c  s ignal  a t  R t .  9 & R t .  79. Stop sign a t  R t .  79 & Willowbrook Rd. 

71 



Route and Section 33F-1A It 2A 

Station, Ramp, o r  Street Ramp EN 

Microphone Locations: 

Height o f  Height of Distance t o  Distance t o  flow 
m i  crophone - mi crophone nqar lane - interruption 
i n  feet above grade - in feet device - i n  feet  

i n  feet  

800 
I 

4 4 650 Pos. 1 

4 4 3$0 875 Pos. 2 

4 4 120 1000 Pos. 3 

4 4 640 850 Pos. 4 

4 4 4 50 97 5 Pos. 5 

4 4 220 1050 
Pos. 6 

4 4 58 0 1175 
Pos. 7 ' 

Oescription of Terrain - Flat. .- Windbreak o f  deciduous - trees and shrubs to 

15  f t .  height along R t .  79 and along Willowbrook Rd. 

t o  3 f t .  heiaht over most of suwey area. Positions 1 ,  2 ,  5, 6,  and  7 

Dead grass and weeds 

are I n  this arass. Positions 3 and 4 also have sparse deciduous trees 

and brush. No solid barriers of any k i n d  between existing R t .  79 a n d  

existing Willowbrook Rd. and microphone positions. Sig.ht distance over 

grass 1000 feet  minimum and 400 feet  a t  Positions 3 and 4 .  Shopping 

center on west side of R t .  79 opposite most of survey area. 
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I 
1 
I 

I 

I 

I 

RAMP WE 

ROUTE 33F-IA a2A 
-73- 

A - 027 



RT 33f SECTION I A & 2 A  

I 

2 



N O I S E  Y E A S U R E M E N T  D A T A  

R O U T E  3 3 F  S E C T I O N  1 A  t 2 A  

M I C R O P H O N E  PUSITION 1 

i SAMPLE S T O  
SIZE L10 L 5 0  L90 L NP DEV 

H111J4 ( M I N .  1 D A T E  ( D B A )  (084J ( D B A )  I D B A )  ( D B A )  
**** **** ***t * ** *** * ** * ** *** 
1400 31) 01/08/73 54 48 45 65 1 

1590 33 01 /06/ 73 51  49 45 56 3 

1500 30 01/09/73 53 L9 46 60 3 

1790 30 01/08/73 54 L9 46 60 3 

I RClO 30 3 1 /08 / 73 5 1  47 43 5s 3 

1900 30 91/08/73 51 47 43 60 G 

2000 O 01/08/73 NO D A T A  - O P E R A T O R  ERROR 

2100 0 0 1 / 0 6 / 7 3  NO D A T A  - OPERATOR E R R O R  

2230 30 Ol/Oa/73 08 43 38 5 5  4 

2300 30 01 / O W 7 3  49 42 38 56 4 

0000 30 01/09/73 51 L5 41 59 4 

3!39 30 01 /09/73 51 43 43 63 5 

02 00 30 0 1 /03/ 73 48 41 37 61 5 

0300 30 0 1 /09/ 73 46 L2 3a 5 3  4 

0400 30 01 /OY / 73 SO 1G 41 56 4 

, 

0500 30 01 /09/ 73 53 47 42 60 4 

0600 30 01 /OY /73 53 49 45 5a  3 

0700 29 01  109173 56 53 49 62 3 

0800 30 0 1 /09/ 73 55 53 so 61 3 

0900 30 01/09/73 5 5  5 1  47 62 4 

1030 30 0 1 /09/73 55 50 47 64 4 

1100 30  0 1 109 / 73 55 5 1  47 60 3 

1200 30 01/09/73 55 52 49 61 3 
/ 

1300 30 a1  / O Q /  73 57 5 3  50 63 3 

75 



N O I S E  M E A S U R E M E N T  OATA 

i3OUTE 33F SECTION 1 A  & 2 4  

PI I CROPHONE PDS I T I ON 2 

SAMPLE S T D  
SIZE L10 L50 L 90 L NP DEV 

qi3UR (MIN.1 D A T E  ( D a A )  ( D B A )  ( D B A )  ( D B A )  ( O B A )  
4 t * r  + o f *  * Y * *  *** *** *** **t rt ** 
1400 30 01 /09 /73  57 53 50 64 3 

1530 29 0 1 / 09/ 73 57 53 50 64 3 

1600 0 U 1 / 0 9 / 7 3  NO D A T A  - O P E R A T O R  E R R O R  

1700 c) 01 /09 /73  NO D A T A  - O P E R A T O R  E R R O k  

1 R O O  30 a1 /09 /73  58 54 51 67 4 

1?30 3a 01 / O W  73 60 5 1  51 69 i 

2300 30 01/09/73  59 55 51 64 3 

2100 30 01  /09/ 7 3  59 55 51 65 3 

2 2 0 0  3 0  31 / 0 9 / 7 3  57 53 49 63 3 

2 339 30 31 /09/73  56 51 47 67 4 

0 0 0 0  30  01 / l o t 7 3  57 Sl 46 65 4 

010a 30 01 /10 /73  5 6  49 44 64 5 

0200 30 31 / 10173 53 4+6 41 6 2  5 

i)31)0 30 01 /10 /73  51 44 40 59 5 

13L30 30  0 1  / 10/73 54 4 8  42 65 5 

a500 30 01 /13 /73  54 47  42  62 5 

9639 30 01 / 10/73 57 53 49 63 3 

0730 30 d l  /1O/73 60 56 52 56 3 

0800 30 01 / 101 73 61 58 55 65 2 

0900 30 01 /10 /73  61 57 5 4  67 3 

I ooa 30 01/10/73  62 57 53 69 4 

1100 30 31 /?0/73 61 57 53 67 3 

1100  30 01 / I  0/73 60 56 52 67 4 

1-300 30 01 /10/73  60 55 51 6 5  3 

76 



N O I S E  MEASUREMENT D A T A  

R O U T E  33F S E C T I O N  1 A  & 24 

M I C R O P H O N E  P O S I T I O N  3 

HOUR 
i i **+* 

2200 

2330 

0000 

a1 00 

0200 

0 300 

0400 

0500 

0600 

0700 

0800 

0900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

2100 

SAMPLE 
S I Z E  

( M 1 N . I  D A T E  **** 
30 

30 

33 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

3 0  

30 

30 

0 

0 

0 

0 

0 

0 

0 

0 

**** 
01 /08/73 

01/08/73 

01 /09/73 

01/09/73 

01/09/73 

01 /OW73 

01 /09/73 

01 /09/73 

01 /09 173  

I) 1 /09/ 73 

0 1 /09/73 

01/09/73 

01 /09 /73 

01/09/ 73 

01 /09/73 

01/09/73 

0 1 /09 / 73 

01/09/73 

01/09/73 

0 1/09/73 

01 /09/73 

01 /09/73 

01/09/73 

0 1 / 091 73 
I 

L 1 0  
( D B A )  * ** 

55 

54 

58 

56 

55 

5 5  

55 

57 

58  

62 

64 

63 

63 

63 

63 

62 

L 5 0  
( 0 8 4  1 *** 

48 

48 

49 

47 

50 

52 

50 

53 

50 

56 

60 

57 

57 

58 

57 

58 

L 90 
( D R A )  *** 
42 

4 1. 

4 5  

42 

46 

48 

46 

50 

46 

49 

54 

5 2  

51 

5 3  

53 

53 

L N P  
( D B A )  
* ** 
67 

64 

67 

67 

66 

64 

68 

67 

68 

73 

72 

71 

72 

71 

71 

70 

NO D A T A  - O P E R A T O R  ERROR 

NO D A T A  - O P E R A T O R  ERROR 

NO D A T A  - O P E R A T O R  ERROR 

NO D A T A  - O P E R A T O R  ERROR 

NO D A T A  - O P E R A T O R  ERROR 

NO DATA - O P E R A T O R  ERROR 

NO D A T A  - O P E R A T O R  ERROR 

NO D A T A  - O P E R A T O R  ERSQP 

F 

77 

S T D  
D E V  
(084 1 *** 

5 

5 

5 

5 

4 

4 

4 

4 

5 

5 

4 

4 

5 

4 

4 

4 



NOISE M E A S U R E M E N T  D A T A  

R O U T E  33F S E C T I O N  1 A  & 2 4  

M I  CROPHONE PUS I T ION 4 

SAMPLE 
SIZE L 10 L 50 L90 L N P  

HOUR (IY1N.I D A T E  (DHA) ( O R A )  ( D B A )  ( D a A )  
**** **** **** 4 ** 4*+ * ** * ** 
1403 30 01 /09/73 55 52 48 63 

1500 29 01/09/73 55 52 48 62 

1630 0 31/09/73 NO D A T A  - O P E R A T O R  ERROR 

1700 0 01/09/73 NO D A T A  - O P E R A T O R  ERROR 

1800 30 01 /09/73 57 53 51 65 

190d 30 01/09/73 55 52 50 b 4  

2000 30 01 /09/73 56 53 51 51 

2100 30 0 1 /09 173 55 53 50 61 

2203 30 c) L /09/ 73 58 54 51 63 

2 333 30 0 1 / 0 9 / ? 3  56 53 49 55 

3000 30 01/10/73 53 48 44 60 

0100 30 31 /10/73 51 L7 42 59 

0203 30 01 /10/73 50 46 42 57 

0 300 30 01 /lo173 48 43 38 55 

3433 30 31 /lo173 52 45 41 61 

0500 30 01 / lO/ 73 53 47 42 51 

3600 30 01 /1O/73 55 51 48 60 

3 700 30 91 /10/73 58 54 51 62 

0 900 30 01/10/73 60 57 54 64 

3300 30 01 /10/73 60 55 . 51 66 

1300 30 01/10/73 59 5L 51 66 

1100 30 01 / 10/ 73 59 54 5 1. 64 

1200 30 01/10/73 59 5 !+ 51 66 

1300 30 01 / 10173 57 53 50 63 

78 

STD 
D f V  

( D B A )  *** 
3 

3 

3 

3 

2 

3 

3 

4 

4 

4 

4 

4 

5 

4 

3 

3 

3 

G 

h 

3 

3 

3 



N O I S E  M E A S U R E M E N T  D A T A  
I 

R f l U T E  33F S E C T I O N  1 A  & 

MICROPHONE P O S I T I O N  5 

HOUR 
**a* 

1600 

1 5 0 0  

16Q0 

1700 

1900 

1900 

2000 

2100 

2 2 3 0  

2 300 

0000 

ill 00 

02 00 

0300 

0400 

0500 

06 a0 

0700 

0800 

0900 

1000 

1 1 0 0  

1200 

1300 

SAYPLE 
S I Z E  

( M I N . )  
*o* *  

30 

30 

30 

30 

3 0  

3 0  

30 

30 

30 

30 

30 

30 

29 

30 

30 

30 

30 

30 

30 

3 0  

30 

30 

3 0  

30 

DATE **** 
01 / O W 7 3  

0 1 / 0 8 /  73 

0 1 / 0 8  / 7 3  

01 108173 

01 / O W 7 3  

3 1 / 0 8 /  73 

0 1 / 0 8 / 7 3  

0 1  / O W 7 3  

01 / O W 7 3  

0 1  / O W 7 3  

01 / 0 9 / 7 3  

01/09/73 

0 1 / 0 9 /  73 

01 / O W 7 3  

0 1  / 0 9 / 7 3  

0 1 / 0 9 / 7 3  

01  / 0 9 /  73 

0 1 / 0 9 / 7 3  

01 / 0 9 / 7 3  

01  / 0 9 / 7 3  

0 1 / 0 9 / 7 3  

0 1 / 0 9  / 73 

0 1 / 0 9 / 7 3  

0 1 / 0 9 /  73 
7 

i 

Z A  

L l O  
( O R A )  *** 

5 4  

50 

5 3  

5 5  

52 

5 1  

50 

51 

5 2  

51 

50 

50 

47 

44 

46 

5 1  

53 

57 

55 

5 5  

56 

55 

5 5  

55 

79 

L 5 0  
( O B A  1 *** 

48 

4 0  

49 

49 

48  

47 

47 

L6 

47 

06 

44 

L1 

39 

39 

41 

44 

48 

5 3  

53 

51 

51 

5 2  

5 1  

52 

L 90 
( D B A )  * ** 
45 

45 

46 

46 

44 

44 

4 3  

42 

44 

42 

40 

37 

36  

37 

37 

40 

44 

50 

50 

47 

47 

48 

47 

48 

L NP 
( D B A )  
t** 

64 

56 

63 

71 

58 

60 

59 

6 2  

6 1  

5 8  

6 0  

6 5  

58 

50 

5 4  

57 

59 

65 

6 3  

6 2  

6 5  

60 

60 

62 

STD 
D E V  

( DBA 1 *** 
4 

3 

3 

5 

3 

4 

4 

5 

4 

4 

5 

6 

1 

3 

1 

4 

4 

3 

3 

3 

4 

3 

3 

3 



N O I S E  Y E A S U H E Y E N T  D A T A  

R O U T E  3 3 F  S E C T I O N  1 A  & 

YICKCIPHONE POSITION 6 

H 3 U K  
+*** 
2230 

2 300 

00c)i) 

0100 

0200 

0 300 

0G00 

0500 

3500 

0 700 

0300 

0900 

1000 

1100 

r230 

1300 

1430 

1 5 0 0  

1630 

1700 

1300 

1900 

2000 

2100 

SAMPLE 
S I Z E  

IMIN.1 D A T E  
**** 

3 0  

31) 

30 

3 0  

29 

30 

30 

30 

30 

30 

0 

0 

30  

3LJ 

30 

30 

0 

0 

i) 

0 

0 

0 

0 

0 

**** 
01 /08/ 73 

0 1 / 0 8 / 7 3  

01 /09/ 7 3  

0 1  / 0 9  / 73 

0 1 / 0 9 / 7 3  

0 1  /09/ 73 

0 1 / 0 9 / 7 3  

0 1 / 0 9 /  73  

0 1 /39 173 

3 1 / 0 9 / 7 3  

i) 1 / 0 9  / 73 

0 1 / 0 9 / 7 3  

0 1 / 0 9 / 7 3  

01 / 0 9 / 7 3  

0 1 / W /  73 

3 1 / 0 9 / 7 3  

0 1 / 09 / 7 3 

01 /09/ 7 3 

0 1 / 0 9 / 7 3  

01 / 0 9 / 7 3  

01/09/73 

i) 1 / CI 9 / 7 3 

0 1  /09/73 

0 1 / 0 9 /  73 

i 

2 A  

L 10 
(0134) *** 

5 2  

53 

5 3  

5 1  

4 9  

6‘9 

4 9  

50 

5 3  

5 7  

L so 
( DRA 1 *** 

47 

46 

48 

47 

L4 

46 

45 

47 

49 

53 

L 90 
( D B A )  * ** 

43 

4 2  

45 

43 

41 

4 2  

41 

45 

46 

49 

L N P  
( D B A J  *** 

63 

62 

60 

6 2  

5 5  

5 5  

57 

57 

6 3  

6 5  

NU D A T A  - O P E R A T O R  ERROR 

NO D A T A  - O P E R A T O R  EAROR 

58 5 3  49 68 

58 5 3  50 6 4  

57 5 3  50 64 

58 54 51 6 4  

N 3  D A T A  - O P E R A T O R  ERROR 

NO D A T A  - O P E R A T O R  ERRClR 

NO D A T A  - O P E R A T O R  ERROK 

N 3  D A T A  - O P E R A T O R  ERROR 

N‘J D A T A  - O P E R A T O R  ERKOR 

NO 1)4TA - O P E R A T O R  E R R O R  

N J  I I A T A  - O P E R A T O R  E K k O R  

Nu13 D A T A  - O P E R A T O R  ERROR 

80 

STC) 
D E V  

4 0B4 1 * ** 
4 

5 

4 

4 

3 

3 

4 

3 

3 

L, 



, 
N O I S E  M E A S U R E M E N T  D A T A  

R O U T E  33F S E C T I O N  1 A  & 2A 

MICPOPHONE P O S I T I O N  7 

, 

HOUR 
**** 
1400 

1500 

1630 

1700 

1 so0 

1900 

2000 

2100 

2200  

2300 

0000 

0100 

02 00 

0300 

0400 

0500 

0600 

0700 

0800 

0900 

1000 

1100 

1200 

1300 

S 4 Y P L E  
SIZE 

W I N . )  
r: +** 

3i) 

29 

30 

30 

0 

0 

30 

30 

30 

30 

30 

28 

30 

30 

30 

30 

30 

39 

30 

30 

30 

30 

30 

30 

D A T E  **** 
9 1 /09 / 73 

0 1 /09/73 

01/09/73 

0 1/09 / 73 

01/09/73 

0 1 /09 /  73 

01 /99/73 

0 1 /09 /73 

0 1 /09/73 

01 /09/73 

01/10/73 

01 /10 /73  

01/10/73 

31 /1O/73 

01/10/73 

Ol/10/73 

01/10/73 

01/19/73 

Ol/L0/73 

01 / 10 / 73 

01 /10/73 

01 / l a173  

01 110173 

01 / 10/ 7 3  

*** *** *** 
55 51 47 

54 50 46 

56 53 5 1  

55 51 47 

NCI D A T A  - O P E R A T O R  

NO D A T A  - O P E R A T O R  

55 

55 

5 7  

45 

50 

49 

47 

46 

48 

48 

52 

54 

55 

56 

57 

56 

53 

52 

s 1 

51 

52 

__ 53 

43 

47 

45 

44 

43 

44 

44 

49 

51 

53 

53 

53 

53 

49 

48 

47 

49 

50 

41 

43 

41 

41 

41 

41 

41 

46 

48 

51 

50 

51 

51 

46 

46 

*** 
64 

61 

64 

65 

ERROR 

ERR f lR  

60 

61 

63 

52 

57 

55 

5 1  

50 

53 

53 

57 

59 

59 

6 2  

62 

61 

59 

57 

5 TO 
DEV 

( D B A  1 * ** 
4 

r, 

3 

4 

3 

3 

3 

3 

3 

3 

2 

2 

3 

3 

3 

3 

2 

3 

3 

2 

3 

3 



ROUTE 33F SECTION I A  & 2A - TRAFFIC AND WEATHER DATA 

WIND GlIND 
TOTAL SPEED DIRECTION TEMPERATURE HUMIDITY . 

HOUR DATE TRAFFIC TRUCKS* MPH DEGREE OF x, 

1400 01/08/73 664 30 0 15 30 - 
1 500 01 /08/73 655 24 0 330 26 - 
i 6 W  91/08/73 1012 24 0 340 21 - 
1700 01/08/73 1169 l c )  0 34 0 18 - 
1800 01/08/73 1237 9 0 360 18 - 
1900 01 /08/73 8 50 9 0 36@ 18 - 

18 330 2000 01 /@8/73 74 6 5 0 - 
21 Or) 01 /08/73 755 1 0 350 17 - 
2200 01/08/73 60 9 1 0 350 17 - 
230@ 

0000 

01 00 

0200 

0300 

0400 

0500 

F600 

0700 

0800 

0900 * 

1000 

11 00 

1200 

1300 

01 /08/73 

01 /09/73 

01/09/73 

01 /09/73 

01 /@9/73 

01 /09/73 

01 /09/73 

01 /09/73 

01 /09/73 

01/09/73 

01 /09/73 

01 /09/73 

01/09/73 

01 /OP/73 

01 /09/73 

393 

31 2 

21 7 

79 

32 

35 

32 

40 

144 

403 

894 

80 2 

773 

7219 

882 

3 

2 

2 

0 

3 

2 

8 

19 

23 

22 

23 

24 

26 

19 

22 

fJ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I) 

0 

0 

n 

n 

15 

15 

12 

0 

34 2 

0 

34 1 

31 9 

300 

300 

31 0 

320 

32n 

31 0 

31 0 

1 5  

13 

13 

12 

12 

10 

10 

10 

l@ 

10 

1 5  

15 

20 

21 

23 

*SAMPLE TIME 30 MIN. 82 



ROUTE 33F SECTION 1 A  & 2A - TRAFFIC AND WEATHER DATA 

WIND WIND 
TOTAL SPEED DIRECTION TEMPERATURE ' HUM1 DITY 

HOUR DATE TRAFFIC TRUCKS* MPH DEGREE O F  % 

1400 

15@@ 

160@ 

1700 

1800 

1900 

m o o  
21 00 

2200 

2300 

0000 

01 00 

0200 

0300 

0400 

0500 

0600 

07 00 

0800 

9900 

1000 

1100 

1200 

1300 

01 /09/73 

01 /0!?/73 

01 /09/73 

01/09/73 

01/09/73 

01 /09/73 

01 /09/73 

91 /09/73 

01 /09/73 

01 /09/73 

91 /10/73 

01 /10/73 

@1/10/73 

01/10/73 

01 /10/73 

01 /10/73 

01 /10/73 

01 /10/73 

01 /10/73 

01 /10/73 

01 /10/73 

01 /10/73 

01 /10/73 

01 /10/73 

101 2 

91 8 

1081) 

1146 

1234 

893 

7 71 

664 

476 

361 

267 

186 

74 

19 

36 

22 

64 

204 

604 

863 

742 

800 

783 

97 6 

*SAMPLE TIME 30 MIN. 

27 

24 

11 

5 

8 

- 
- 
3 

1 

2 

0 

1 

- 
- 
0 

1 

7 

20 

25 

23 

27 

20 

16 

22 

83 

0 

0 

0 

0 

0 

n 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0. 

0 

2 

6 

7 

7 

10 

300 

31 0 

290 

28 5 

270 

260 

755 

255 

24 6 

259 

255 

265 

24 9 

262 

262 

24 8 

250 

24 8 

261) 

24 5 

27 0 

280 

240 

281) 

25 

24 

23 

20 

17 

13 

12 

12 

12 

10 

10 

10 

10 

10 

10 

10 

10 

13 

16 

24 

24 

27 

29 

31 



Route and Section 535 

Station, Ramp, o r  Street  186 + 00 S. B. 

Muni ci pal i ty  West Wi ndsor Township County Mercer 

Starting Time and Date Starting Time and Date 
o f  Last Sample 14:00, 2/6/73 

Mobile Survey Stationary Survey x Rural x Suburban 

of  First Sample 15 :OO,  2/5/73 

Urban 

AC Power x Source Mercer County Park Commission maintenance building - 

Inverter DC Power 

Traff ic  counter location(s) Route 535 a t  Station 186 approximately 

Road Description: P.C.C. B.C. x Other 

N.A. 

Smooth Normal Rough x Bumps x Holes x 
No holes or  bumps 

Grade: Near lanes 0 Far lanes 0 Number o f  lanes: Near side 1 - 
Far side 1 

Center Barrier Height Median No Median x 
Ramp Overpass Underpass A t  grade 

Other 

Location(s) and type(s) o f  nearest flow interrupting device(s) 

None 

a4 



Route and Section 535 

Stat ion,  Ramp, o r  S t ree t  186 + 00 S .  B 

Microphone Locations: 

Height o f  Height o f  Distance t o  Distance t o  f l ow  
m i  crophone - m i  crophone near lane - i n t e r r u p t i o n  
i n  fee t  aboOe grade - in '  f ee t  device - i n  f e e t  

i n  f e e t  

Pos. 1 4 4 125 

POS. 4 Deleted because o f  equipment t rouble 

Pos. 6 N/A 

Pos. 7 ' N/A 

Descr ip t ion of Terra in  Ro l l ing  s l i g h t l y  downward toward Posi t ion 3. 

F i e l d  covered w i t h  short  qrass stubble. SfQht distance 2000 ft. minimum. 

85 



T I 

! 

CULTIVATED FIELD 

PERPENDICULAR TO 
Q OF RECONSTUCTEDJ I 

J- 

T 
L M U R E  R0.W. LINE 

--- -- -I+-- -- 

- - -  _ _ _ _ - -  
EXISTING ROADWAY EXISTING R.O.W. LINE 

- - - _ - - - -  

_ -  

5 
- - - - -  

- - -  
- -- 

FUTURE ROADWAY 
FUTURE R.O.W. LINE 

CLI LTI VAT€ D FI E L D 

ROUTE 535 
-86 - 



I 



~ 

N O I S E  Y F A S U S E M E Y T  DATA 

H3UR 
+ t % 4  

1 5 3 0  

i503 

1733 

1300 

1433 

? 0 3 0  

2 1  33  

2 L i ) O  

2 ?30 

0330 

010d 

0 2 0 3  

3390 

0'00 

0530 

0 6 3 3  

0730 

O R i I O  

0900 

1 0 0 0  

1 1 0 d  

1200 

1300 

1400 

SAMPLE 
S ILE 

( Y I Y . 1  D A T E  
f * * V  

30 

3 3  

30 

30 

31) 

33 

30 

30 

30 

30 

30 

33 

33 

29  

3 3  

30 

30 

30 

30 

30 

30 

30 

30 

30  

**** 
U2/9'5/73 

0 2  / 0 5 / 7 3  

32 / O W 7 3  

0 2 / 0 5 / 7 3  

0 2 / 0 5 / 7 3  

3 2 / 0 5 / 7 3  

0 2 / 0 5 / 7 3  

0 2 / 0 5 / 7 3  

0 2  / 0 5  / 73 

0 2  /06/ 73 

'32 /i)6/73 

d 2 / 0 h / 7 3  

0 2  /06/73 

02 / 36 / 73 

0 2 / 0 b / 7 3  

02 / 0 6 /  73 

02  / O W 7 3  

02/06/73 

32  /06/ 73 

0 2 / 0 6 / 7 3  

02/06/73 

02 /06/ 73 

02 /06/ 73 

0 2 / 0 6 / 7 3  

LlO 
( D B A )  *** 
60 

61 

64 

63 

59 

5 9  

53 

57 

57 

58 

53 

53 

50 

50 

53 

57 

63 

64 

62 

55 

61 

61 

61 

61 

88 

L50 
( 0 6 4  1 
0 ** 
51 

55 

53 

54 

5 1  

48 

47 

L 5  

k5 

LE3 

4 5  

48 

48 

48 

47 

46 

55 

58 

54 

L6 

5 1  

54 

52 

52 

L 90 
( DBA I * ** 
43 

45 

52  

46 

43 

60 

41 

41 

61 

42 

41 

46 

45 

45 

43 

42 

48 

51 

47 

01 

66 

47 

4 5  

46 

L N O  
( 3 , c A )  *** 

7 4  

7 3  

7 3  

74 

74 

7 1  

7 1  

7 0  

69 

71  

66 

$9 

56 

63 

5 9  

6 9  

74 

73  

72 

0 5  

73 

72 

74 

73 

S T D  
D t V  

(Dt3A)  
+t* 

7 

b 

5 

6 

7 

7 

7 

6 

5 

5 

5 

3 

3 

3 

3 

6 

6 

5 

5 

5 

6 

6 

6 

6 



NO1 SE YEASUREMENT DATA 

P O U T E '  535 

MICROPHONE P r l S I T I O N  2 

HOUR 
**** 

1590 

1400 

1700 

1800 

1900 

z o o 0  

2130 

2 1 w  

2333 

(5000 

0133 

0200 

030.3 

O L O 3  

0 5 0 0  

0603 

0730 

OY QO 

0300 

1300 

1100 

1200 

130d 

1400 

S4YPLE 
S I Z E  

(YIN.1 D 4 T E  
b*** 

3 3  

0 

0 

0 

3 0  

30 

3 0  

30 

33 

33 

30 

30 

30 

29 

30 

30 

30 

39 

30 

39 

30 

30 

30 

0 

**** 
02/05/73 

32/35/73 

02 /05 /73 

02 105 / 73 

02/05/73 

a2 / 35 / 73 

92/05/73 

0 2 / 0 5 / 7 3  

32/05/73 

32/06/73 

1)2/0b/73 

02/06/73 

02 /06/73 

02 106 /73 

d2 /36 / 73 

02 /O6/73 

02 /06/ 7 3 

02 /06/ 73 

02/06/73 

02 /06 /73 

02/06/73 

02/06/73 

02 /06/ 73 

02 106 / 73 

t 10 L 50 L 90 
( 9 B A )  ( O H 4 1  ( O B A )  
**+ 

55 

NO 

NO 

NO 

56 

5s 

5 3  

5 3  

53 

5 3  

51 

51 

50 

50 

51 

60 

59 

60 

58 

? 7  

58 

5 H  

59 

NU 

89 

* ** *** 
52 48 

DATA - MICROPHONE 
[)AT4 - MICROPHONE 
UATA - M I C R O P H O N E  

51 

L9 

46 

45 

L5 

66 

64 

48 

4a 

48 

48 

5 0  

54 

55  

53 

51 

52 

53 

5 1  

44 

42 

41 

Cl 

L1 

41 

41 

4s 

45 

45 

45 

4s 

48 

51 

48 

47 

47 

48 

46 

OATA - MICROPHONE 

64 e 

MAC F U NC T I ON 

YALFllNCT I O Y  

N4L FUNC T I ON 

69 5 

65 5 

62 5 

61 5 

62 5 

6 1  5 

53 4 

59 3 

57 3 

59 3 

58 3 

74 6 

67 4 

66 4 

65 4 

6 5  4 

68 5 

66 4 

68 5 

Y AL F UNC T I ON 



YO1 S E  MEASUREMENT DATA 

RJUTE 5 3 5  

MICROPHONE POSITION 3 

HgUR 
*t=s 

1 5 3 3  

1 3 3 3  

1700 

1900 

13dO 

2 0 0 0  

2100 

2 2 0 0  

2 330 

Oil33 

3100 

3 2 JO 

3 300 

3LOd 

3530 

0003 

0700  

i)903 

0900 

1330 

1139 

1200 

1330 

1400 

SAMPLE 
SIZE 

f X I N . 1  
* ro*  

?a 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

29 

30 

29 

0 

30 

30 

30 

30 

30 

30 

29 

0 

30 

D 4 T E  *+** 
02 /05/ 73 

02 /05/73 

02/05/73 

02/05/73 

02/05 /73 

02 /05/ 7 3  

02/05/73 

02/05/73 

02/05/73 

02 / 0 6  /73 

0?/O6/ 73  

0 2  / O h /  7 3  

02 /06/73 

0 2  /06/73 

02 / 0 6 / 7 3  

02/36/73 

32 /06 / 73  

02/06/73 

02 / O h /  7 3 

02/06/73 

02 /06 / 73 

02 / 06 /73 

G1/06 / 73 

02 /06/ 73 

L 1 0  
( D B 4 )  *** 

50 

52 

61 

58 

50 

53 

50 

45 

47 

46 

4 5  

5 1  

50 

49 

L 5 0  
(DBA)  +** 
46 

48 

57 

53 

44 

44 

47 

41 

42 

43 

42 

47 

L R  

45 

L 90 
(DBA1 *** 
42 

44 

52 

51 

41 

L l  

43 

37 

38 

40 

39 

44 

45 

41 

NC) DATA - YICROPHONE 
43 44 41 

52 4a 45 

53  49 46 

52  48 45 

56 5 1  47 

57 52  47 

5 1  47 43 

NO DATA - YICKOPHONE 
5 0  46 , 42 

L rr(P 
( D B A l  +** 

6 3  

60 

69 

6 3  

57 

57 

56 

50 

5 b  

5 2  

5 2  

59 

50 

5 5  

S T D  
D E V  

( D B 4 1  *** 
4 

4 

4 

3 

4 

4 

3 

3 

4 

3 

3 

3 

3 

3 

M 4L F U N C  T I ON 

5 3  3 

5 7  3 

5 d  3 

57 3 

6 3  4 

65 fb 

60 4 

MALFUNCTION 

57 4 

90 



ROUTE 535 - TRAFFIC AND WEATHER DATA 

1 
I4IND WIND 

TOTAL SPEED DIEECTION TElPERATURE HUMIDITY 
DEG REE "F % HOUR DATE TRAFF I C TRUCKS* MPH 

1500 

1 f ? ?  

1 7 ? n  

183n 

1900 

2000 

21 00 

2200 

2300 

rl1oor) 

01 00 

0290 

0300 

0400 

o m  
0600 

07 90 

0800 

0900 

1000 

1100 

1200 

1300 

1400 

02/05/73 

c2/05/73 

@2/ 05/73 

02/ 0 51 7 3 

02/05/73 

02/05/73 

n2 / 0 51 7 3 

02/95/ 73 

02/05/73 

02/ 06/73 

02/06/73 

02/06/73 

02/ 06/73 

02/06/73 

02/(16/ 73 

02/O6/7 3 

02/ 06/ 7 3 

02/06/73 

02/06/73 

02/06/73 

02/06/73 

02/06/73 

0 2/ 061 7 3 

02/06/73 

*SAblPLE TIME 30 MI#. 

7 

3 

2 

0 

1 

0 

0 

0 

0 

0 

c! 

0 

0 

2 

0 

1 

3 

8 

1 

7 

5 

3 

0 

2 

rl 

r! 

0 

0 

0 

0 

n 

0 

1 

0 

0 

0 

0 

0 

5 

0 

- 
0 

0 

4 

7 

9 

5 

3 

91 

350 

325 

334 

345 

360 

5 

1 

332 

334 

334 

350 

342 

344 

34 1 

11 

12 

13 

20 

30 

360 

40 

22 

38 

25 

54 

52 

50 

45 

41 

44 

45 

40 

39 

38 

37 

39 

38 

38 

36 

36 

34 

37 

38 

44 

43 

42 

40 

44 



Route and Section 38-14A 

Station, Ramp, or Street Ramp w s 

Municipality Wall Township County Monmouth 

S t a r t i n g  Time and Date S t a r t i n g  Time and Date 
of First  Sample 17:00, 2/13/73 o f  Last Sample 08.00, 2/16/73 

Mobile Survey Stationary Survey x Rural x Suburban 

Urban 

AC Power X Source N.J.D.O.T. junction box a t  intersection o f  

existing R t .  38 and R t .  34. 

Inverter DC Power 

Road Description: P.C.C. B.C. Other 

- N .A. 

Smooth Normal Rough Bumps Hp1 es 

X No holes or bumps 

Grade: Near lanes -2.5% Far lanes +2.54: Number of lanes: Near side 2 

Far side 2 

Center Barrier Hei gh t Median X No Median 

Ramp Overpass Underpass A t  grade x 
Other 

Location(s) and type(s) of nearest flow interrupting device(s) 

Traffic l ight  a t  intersection o f  R t .  34 and existing R t .  38 

92 



Route and Section 38-14A . 
Stat ion,  Ramp, o r  S t ree t  Ramp W S 

Microphone Locations: 

Height o f  Height o f  Distance t o  Distance t o  f low 
microphone - microphone near lane - i n t e r r u p t i o n  
i n  fee t  above grade - i n  f e e t  device - i n  fee t  

i n  f e e t  

Pos. 1 4 4 67 0 67 0 

4 7 400 600 Pos. 2 

4 8 115 500 Pos. 3 

4 4 71 0 720 
POS. 4 4 

Pos. 5 Deleted because of equipment trouble 

Pos. 6 4 5 21 5 6 50 

Pos. 7 4 8 7 30 900 

Descr ip t ion of Terra in  Roll ing s l i g h t l y  upwards fran exist ing R t .  34 

towards a l l  microphone positions, wi th  isolated hi l locks.  A t  least 

75% scrub pine and oak t o  20 ft. i n  height; renainder other deciduous 

trees t o  20 ft. i n  height. Moderate brush t o  3 ft. i n  height. Sight 

distance i n  woods - 75 ft. maximun. Sight distance i n  open areas - 
150 ft . maximun . I 

. 93 



FUTURE 
FUTURE 

FUTURE RT. 38 EXISTING RT. 38 

PERPENDICULAR TO 
OF RT. 34 

ROUTE 38-14A - 

-94 -  



RT 38 SECTION 14A 

I 

2 



W I S E  Y E A S U K E M E Y T  DATA 

H'IUR 
6**1: 

1700 

1900 

1909 

2330  

2130 

2200 

2 + 3 0  

CIO30 

31 30 

3 2 3 3  

0 3 0 0  

0 4 d 3  

d500 

0533 

d7dG 

J333 

9303 

1333 

1130 

1230 

2 3 3 0  

1'09 

1530 

1600 

SA.YPLE 

(YIq.1 
, S I Z E  

P *** 
2 5  

13 

0 

2 5  

2 5  

25 

2 5  

2 5  

25 

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

25 

2 5  

2 5  

2 5  

25 

O A T  E 
**** 

02/I 3 / 7 3  

321 13/73 

6 2 1 1  3/73 

02/13/73 

0 2 / 1 3 /  73 

0211 3 /  73 

0 2 1  1 3 1  73 

02/14/73 

9 2 / 1 6 / 7 3  

02/14/73 

02/14/73 

32 / 141 73 

0 2 1  14/ 73 

0 2 / 1 & / 7 3  

92/14/73 

02/14/73 

92/14/73 

02/14/ 73 

02/ 1 ~ 7 3  

02/14/ 73 

92/14/73 

32/14/73 

02  / 14/ 73 

02/14/73 

S TD 
L 10 L53 L 33 L YP DEV 

( 9 8 4 )  ( 0 8 4 )  1 9 Q 4 )  ( 0 9 A )  ( 0 8 4 )  *** . *** * ** *** *** 
50 42 37 59 6 

L5 37 33 59 6 

NII DATA - Y I C R f l P H O N E  Y A L c J N C T I O q  

45 

47 

47 

A 5  

3 Q  

42 

39 

43 

41 

48 

49 

52 

4 8  

L7 

45 

45 

50 

54 

5 3 

56 

61 

96 

39 

39 

39 

39 

3 3  

3 5  

31 

30 

3 1  

39 

44 

4 d  

4 G  

42 

40 

41 

4 3  

4 G  

49 

5 1  

50 

35 

35  

35 

36 

29 

2', 

27 

26 

27 

31 

40 

45 

A 1  

3 5  

36 

37 

38 

40 

66 

46 

4 4  

53 

55 

5 5  

52  

5 2  

56 

53 

54 

56 

6 1  

5 5  

5 3  

5 2  

5 3  

5 2  

57 

5 3  

7; 

59 

68 

73 

5 

5 

5 

1 

5 

5 

5 

6 

6 

7 

4 

3 

3 

.!b 

4 

4 

5 

7 

3 

5 

6 



H O U T F  38 S E C T I O N  1 4 4  

Y I C R f l P H O N E  P O S I T T ( 1 N  2 

SdMPLE STD 
S I Z E  L 1 0  L 5 0  L 9 0  L NP 0 EV 

HOUR (:.1 !Y. 1 D A T E  ( D R A )  I O B A )  ( 3 8 4 )  (Pt341 ( D B A )  **** **** **** *It* *** *** * ** *** 
3L30 21  0 2 / 1 5 / 7 3  3 9  3 5  32 c7  4 

0500 25 0 2 / 1 5 / 7 3  4 3  39  36 49 3 

0590 2 5  0 2 / 1 5 / 7 3  44 37 43  3 

0 7 3 0  35 0 2 /  1 5 1  73 50 46 42 56 3 

0 8 0 0  25  0 2 / 1 5 / 7 3  09 4 5  41 5 5  3 

0900 2 5  02/ 1 5  / 73  63 4 a  42 8 5  8 

1'330 2 5  0 2 /  1 5 1  73 60 49 44 8 3  7 

1 1 0 0  2 5  9 2 / 1 5 / 7 3  6 4  L 8  41 a 7  9 

1200 Z S  0 2 /  1 5 /  7'3 5 3  L 5  41 6 3  5 

1330 2 5  3 2 / 1 5 / 7 3  71 6 3  54 95 7 

1400 25 0 2 1  1 5 1  7 3  7 0  6il &!5 91 9 

1530 2 5  O2/15/ 73  7 1  56 49  91  9 

1 6 0 0  0 0 2 / 1 5 / 7 3  VO D A T A  - Y I C R O P H O N E  Y P L F d h C T I O N  

1 7 0 0  25 02/ 151 73  56 46  42 62  4 

1 8 0 0  25 0 2 / 1 5 / 7 3  57 4 5  41 6 3  5 

1900 2 5  0 2 / 1 5  / 73  55 4 5  41 66 5 

2000 2 5  0 2 / 1 5 / 7 3  5 4  43  38  67 6 

I 

2 1 0 0  25 0 2 / 1 5 / 7 3  52 4.3 40 6 6  5 

2 2 0 0  25 0 2 / 1 5 / 7 3  53 44 41 6 4  5 

2300 2 5  021 1 5 / 7 3  46 43  40 52 3 

0 0 0 0  2 5  O 2 / 1 6 /  73 49 04 40 5 8  4 

0 1 0 0  2 5  0 2 / 1 6 / 7 3  48 4 2  37 6 1  5 

0200 25 OZ/lS/ 73 &6 39 3 5  56 5 

0300 2 5  0 2 /  1 6 / 7 3  5 4  3 9  35 6 9  7 
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NnISE YEASUSEHENT 9 4 T A  

QJ IUTE 3 9  S E C T I O N  l + A  

M I C R W H G N E  P' IS1T I I )N  2 

O L d O  2 5  0 2  / 1 S /  73 L3  3 6  3 2  A q  4 

0 5 3 0  25 02/16/73 f-5 39 35  5 4  4 

050'3 25 0 2 / 1 6 / 7 3  6 9  42 3 8  6 1  5 

0700 2 5  02/16/73 52 LE1 L4 55 3 

0 500 25 0 2 / 1 6 / 7 3  54 49 45 5 2  L 
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W I S E  YEASUREMENT D 4 T 4  

ROUTE 3 3  S F C T I O Q  1 4 A  

MICROPHONE P O S I T I O N  3 

H l l U R  **** 
19dO 

1900 

2000 

2 1 3 0  

2 2 0 3  

2 3 0 0  

3000 

3 1 3 0  

i12 oil 

0300 

9+00 

0501) 

0600 

0 7 3 0  

0900 

0903 

1030 

1100 

1 2 0 0  

1 3 0 3  

1400 

1500 

1600 

1 7 0 0  

S A M P L E  
s I Z E  

( U I N . )  DATE 
* *** 

25 

2 s  

25 

2 5  

0 

0 

3 

0 

0 

0 

20 

25 

0 

25 

25 

25  

2 5  

25  

25  

25 

25 

25 

25 

25  

**** 
0 2 / 1 4 / 7 3  

0 2 / 1 & / 7 3  

0 2 / 1 4 / 7 3  

9 2 / 1 4 / 7 3  

0 2  / 1L/ 73  

02 / 1 4 / 7 7  

021 1 5 / 7 3  

0 2 / 1 5 / 7 3  

0 2 / 1 5 / 7 3  

02 / 15/ 73 

0 2 /  1 5 / 7 3  

0 2 / 1 5 / 7 3  

0 2 / 1 5 / 7 3  

0 7 / 1 5 / 7 3  

0 2  / 1 5 1  73  

0 2 / 1 5 / 7 3  

0 2 / 1 5 / 7 3  

0 2 / 1 5 / 7 3  

0 2 / 1 5 / 7 3  

0 2 / 1 5 / 7 3  

92 / 1 5 /  73 

3 2 /  151 73 

0 2 /  1 5 /  73 

0 2 / 1 5 / 7 3  

L li) L 5c) L 9 0  
( O R 4 1  ( D B A l  (DH4) *** *** * ** 

h l  56 52  

61  57 5 3  

59 52 46 

59  5 3  5 0  

Nr) DATA - R A I N  

NO DATA - R A I N  

NO DATA - R A I N  

NO 0 4 T 4  - R A I N  

NO D A T 4  - R 4 I V  

N 3  DAT4 - R A I N  

5 1  37  32 

53 L1 37  

NO D 4 T A  - E Q ' J I P M E N I  

62 

59 

65 

63 

64 

55 

54 

6 3 

64 

60 

61 

99 

55 4 7  

53  L8 

54 G8 

5 1  L R  

5 3  46 

50 46 

57  5 1  

57 5 1  

56 49 

5 5  4 8  

52 50 

LNP 
( U B 4 )  
*8* 

bd 

57  

6 9  

5 5  

53  

66 

P R O B L E Y  

7 L  

6 7  

79 

76 

79 

4 3  

75 

73  

76 

7 1  

66 

S T D  
DEV 

( D B A  1 * ** 
4 

3 

5 

4 

7 

7 

- .  5 .. . , 
G 

7 

6 * ,.' 

7 

4 



YO1 S E  MEISUREMENT D4TA 

Hfl Uk +*** 
1809 

1 9 3 3  

2 0 0 0  

2130 

7 2 0 0  

2300  

0 3 0 0  

3 1  00 

0.220 

3 333 

0400 

d500 

0600 

0730  

0 800  

SAMPLE 
SIZF 

( M I N - 1  DATE 
**** **** 

25 

2 5  

2 5  

25  

25 

25 

2 5  

25 

2 5  

25 

25 

25 

25 

25 

25 

0 2 / 1 5 / 7 3  

0 2 / 1 5 / 7 3  

3 2 / 1 5 / 7 3  

0 2 / 1 5 / 7 3  

0 2 1  1 5 / 7 3  

0 2 / 1 5 / 7 3  

3 2 / 1 6 / 7 3  

0 2 / 1 6 / 7 3  

02  / 1 6 / 7 3  

02  / l h /  73  

0 2 /  16 /  73 

3 2 /  !6/ 73 

9 2 / 1 3 / 7 3  

3 7 / 1 6 / 7 3  

0 2 / 1 6 / 7 3  

L 1 3  
( 9 B A )  * ** 

h l  

00 

5 7  

sa  

5 7  

56  

5 5  

52 

4 7  

5 1  

L6 

55  

56 

62 

6 2  

L 50 
( 0 0 4  1 * ** 

54 

5 3  

53 

50 

4 9  

L 7  

4 7  

41 

37 

35 

35 

L 5  

5 0  

57 

55 

L 90 
(Di3A)  *** 

46 

4 7  

41 

4 4  

42 

42 

41 

36 

3 1  

29 

3 1  

37 

L5 

52 

5 0  

L iqp 
054 1 *** 

73 

70  

7 3  

7 1  

51 

67 

6 3  

0 5  

6 1  

72 

62 

6 9  

6 3  

72 

73 

S T D  
3 E V  

tilt34 * ** 
6 

5 

6 

5 

h 

6 

6 

6 

7 

9 

6 

7 

5 

4 

5 

a 
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Y O I S E  YEASUKEMENT D 4 T 4  

PCIUTE 3 9  S E C T l O N  144 

S 4 '4 P L E S TD 
S I Z E  L19 L 5 3  L90 L 32 DEV 

YclUK ( N I U . 1  OAT€ ( 0 8 4 )  ( 0 9 A )  ( O B A )  ( O H A )  ( D B A I  
**** o*** **** $6.6 . *** *** *** * ** 
1733 25 02/13/73 48 40 36 73 6 

1330 2 5  0 2 /  1 3 /  73 47 37 33 6 3  6 

1900 0 02/ 13/ 73 NO DPTA - Y I C R I I P H O Y E  M I L F U N C T I O N  

2330 2 5  02/13/73 42 38 34 57 5 

.?lc)O 25 02/13/73 47 39 35 55 5 

2209  2 5  02 / 131 73 4 5  39 3 5  5 4  4 

2333 2 5  3 2 1  13/73 45 3 9  3 5  51 4 

0000 0 02/14/73 NO DATA - EGUIPMEYT P R O B L E M  

0100 2 5  021 14/73 41 34 29 54 5 

0200 25  02/14/73 39 31  27 5 1  5 

3300 25 02/14/73 44 30 26 57 7 

3400  2 5  02/14/73 40 31 26 54 6 

0 5 0 0  2 5  921 141 73 50 40 34 6 4  7 

061)O 2 5  02/14/73 51 46 39 61 5 

0 700 25 32/14/73 5 3  0 7  42 57 3 

uooo 25 :I2 / 141 7 3 47 43 1 1  52 3 

0990 25 02 /14/73 4s 3 9  35 57 5 

1001) 25 02/14/73 43 38 35 43 3 

1100 2 5  02/14/73 45 40 36 57 4 

1200 25 0 2 /  14/ 73 47 40 36 57 5 

13'30 25  02/14/73 52 .4 3 37 7 4  7 

1400 2 5  02 / 14/73 51 48 44 56 3 

1500 2 5  02/ 14/73 55 49 46 67 5 

1600 25  0 2 1  1'1173 60 50 46 74 6 
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q l l ISE  YEASUREMENT DATA 

S A M P L E  s 13 
S I Z E  L l i )  L50 L90 L NP D E V  

HOUR ( 1 I I U . b  DATE ( D B A )  ( O B A )  ( D B h )  ( D R A )  (9B4) **** **** **** +** **I *** * ** 4: ** 
1803 25  0 2 / 1 4 / 7 3  59 55 52  6 5  3 

1900 25  c ) 2 /  14/ 7 3  60 5 7  5 4  64 3 

2000 2 5  3 2 / 1 4 / 7 3  5a  54 5 1  5 1  3 

2130 2 5  0 2 /  1 ~ 1 7 3  57 53 5 1  6 2  3 

2200 0 3 2 / 1 4 / 7 3  Y'11 D A T A  - R A I N  

2 300 i) 0 2 / 1 4 / 7 3  NO DATA - R A I N  

3330 0 0 2 / 1 5 / 7 3  Y 3  3 A T A  - R A I N  

9139 3 0 2 / 1 5 / 7 3  Y 3  DATA - R 4 I N  

32  3 3  3 3 2 / 1 5 / 7 3  NO 3 A T A  - R P I N  
0300 3 3 2 / 1 5 / 7 3  N i l  D4TA - PLZIN 

04 30 3 0 2 / 1 5 / 7 3  Y O  DATA - YICHOPHONE YALF!INCTION 

0 5  30 25  0 2 / 1 5 / 7 3  5 3  0 5  4 2  57 1 

05JO c) 3 2 / 1 5 / 7 3  NO 3AT4  - EJUIPYEm\T PRDi3LE* 

3 7 0 0  2 5  3 2 / 1 5 / 7 3  5 7  5 2  L7 64 & 

JROO 0 0 2 / 1 5 / 7 3  YLI D A T A  - EG)UIP?lENT i'Rl3t3LEM 

0901) 2 5  3 2 / 1 5 / 7 3  44  56 4 8  7 7  5 

1030 2 5  0 2 / 1 5 / 7 3  62 53 49 7 5  5 

1100 i) 0 2 / 1 5 / 7 3  N!3 DATA - M I  CRGPHONE "*lLtUNCT I O Y  

1 2 0 3  2 5  3 2 / 1 5 / 7 3  55 50  45 64 4 

1300 2 5  0 2 / 1 5 / 7 3  65 5 3  5 1  79 6 

1400 2 5  0 2 /  1 5  / 73 6 7  5 7  50 9 1  7 

1 5 0 3  2 5  3 2 / 1 5 / 7 3  6 4  5 7  5 1  7 3  4 

1 5 0 0  2 5  0 2 / 1 5 / 7 3  5 9  56 52  6 5  3 

I. 703 2 5  9 2 / 1 5 / 7 3  6 3  5 9  5 3  73  4 
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N!3I S E  Y E A S U R E Y E N T  D A T A  

R O U T E  3 4  S E C T I O N  1 4 A  

M I C R O P A O N E  POSITION 6 

I 
YOUR **** 
1800 

1900 

2001) 

2 1 0 0  

2200 

2 300 

3000 

0100 

0 2  30 

3300 

0'33 

0500 

0600 

0 7 0 0  

0800 
I 

s A M P L E 
SIZE 

( Y I N . 1  
**n*  

25 

25  

25 

25  

3 

0 

0 

25 

25 

25 

25 

25 

25 

25 

25 

D A T E  
++** 

32/15/73 

3 2 / 1 5 / 7 3  

021 151 73 

U 2 /  1 5 / 7 3  

0 2 1  15/73 

02/15/73 

02 / 1 6 /  73 

0 2 / 1 6 / 7 3  

0 2 / 1 6 / 7 3  

0 3 / 1 6 / 7 3  

3 2 /  16/ 73 

0 2 / 1 6 / 7 3  

021 1 6 / 7 3  

0 2 /  16 /  73 

02 / 161 73 

S TI) 
L 1 0  L53 LQO L NP O E V  

( 3 8 4 )  ( 3 R A )  ( O B A )  ( 0 8 4 )  ( 0 8 4 )  
*** *** *** * *+ * ** 

5 %  52  LJ3 $5 4 

63 57 5 1  7 3  4 

60 55 45 72 6 

5 7  47 '2 68  6 

NU O A T A  - R A I N  
NO D A T A  - R A I N  

NO O A T A  - O P E R A T O R  E R R O R  

54 45 Ll 65 6 

4 7  39 33 5 8  5 

53 3 9  32 5 9  s 

5 1  43 39 6 3  5 

5 1  46 41 5 9  4 

55 50 06 64 LL 

59 5 1  5 1  6 6  4 

61 55 5 1  7 0  4 



N.31 S E  YEASUXEMEYT DATA 

R(3UTC 3 6  SECTION 1 4 A  

Y I C K O P Y O N E  POSITION 7 

HOUR *++* 
17130 

13J0 

1900 

2000 

2 1 3 0  

2200 

2 330 

0033 

31 30 

0200 

0 3 0 3  

0400 

3500 

0 6 0 0  

0 7 3 0  

0900 

3900 

1300 

z 100 

1 2 3 0  

1390 

1 L O O  

1500 

1600 

S A  Y P L  E 
S I Z E  

( “ 1 Y .  1 OAT E 
f * * V  

2 5  

25  

2 5  

25  

7 5  

25 

2 5  

22 

25  

2 5  

25  

0 

2 5  

2 5  

2 5  

25  

25  

2 5  

25  

25  

2 5  

2 5  

2 5  

2 5  

+*a* 

0 ? / 1 3 / 7 3  

c)2/ 1 3 /  73 

C 2 / 1 3 / 7 3  

0 2 / 1 3 / 7 3  

0 2  / 1 3 1  73 

0 2 / 1 3 / 7 3  

0 2 /  1 3 / 7 3  

0 2 / 1 & /  73 

0 2 /  1 & / 7 3  

i ) 2 / 1 4 / 7 3  

3 2 / 1 4 / 7 3  

0 2 / 1 & / 7 3  

02/14/73 

0 2 / 1 4 / 7 3  

0 2 1  1L/ 73  

0 2 1  14/73 

02/14/73 

9 2 / 1 4 / 7 3  

0 2 / 1 L / 7 3  

0 2 / 1 4 / 7 3  

0 2 / 1 4 / 7 3  

3 2 / 1 4 / 7 3  

0 2 1  14/ 73  

0 2 / 1 4 / 7 3  

L 10 
( 3 R A  1 
*=* 

49 

45 

G5 

6 2  

46 

4 5  

4 5  

6 5  

43 

6 0  

4 5  

L 5 0  
( 9 5 4 )  
*+* 

09 

3 5  

43 

39 

3 7  

39 

1 0  

39 

3 8  

35 

34 

t 93 
( D H 4 1  *+* 

36 

35 

36 

36 

33 

36 

3 6  

3 6  

33  

32 

3 1  

L VP 
( D S A  1 
L ** 
64 

51 

52 

57 

55 

53 

5 2  

5 4  

5 4  

5 :I 

56 

;V!I DATA 

53 

L9 

52 

45 

44 

43 

4 5  

47 

52 

53  

56 

62  

104 

- O P E R A T O R  ERROF 

61 3 5  5 1  

1 3  33 5 7  

4 R  4 59 

5 9  5 5  7L 

35 34  h3 

3 c, 3 6  58 

L O  36  5 7  

L1 37 57  

6-3 3 7  74 

Q 6 6  5 5  

5 1  47 4 7  

5 3  5 0  7 3  

S T D  
DEV 

( D B A  1 *** 
6 

h 

4 

4 

5 

4 

4 

4 

5 

4 

5 

4 

4 
+ 

4 

5 

5 

4 

4 

5 

7 

3 

4 

5 



1 

TOTAL TOTAL wrm w IN I, 
TRAFFIC TRUCKS* TRAFFIC TRUCKS* SPEEn DIRECTION TEMPERATURE HUMIDITY 

HOUR DATE NB N B SB SB MPH DEGREE OF I 

1700 02/13/73 - 958 0 27 @ 41 - - - 
- 1800 02/13/73 - 8 58 - 0 30n 23 - 
- - 1'990 02/13/73 - 473 0 2 94 21 . - 

2000 021 131 73 - 1 249 1 0 270 18 - 
1 208 1 0 2Q4 17 21 00 r?2/13/73 - - 
1 199 1 0 294 17 2200 02/13/73 - - 
1 162 1 n 31 5 15.5 v1 ?3!lO 02/13/73 - - 

4 
0 

0 121 4 0 31 6 13 0000 02/14/73 - - 
01 00 02/14/73 - 2 117 1 n 31 0 13 - 

- 0200 02/14/73 1 54 1 n 31 9 15.5 - 
- 3000 02/14/73 1 30 1 0 31 8 12 - 
- 0400 02/14/73 2 16 1 0 320 13 - 
- 0500 - O Z / i  4/73 13 26 4 0 320 13 - 

3 58 3 0 320 10 0600 02/14 / 73 - - 
07 O@ 02/14/73 - 4 135 20 0 321 11 - 

- Q800 OZ/ 1 41 73 5 498 25 0 320 23 - 
0900 021 1 4/ 7 3 - 10 425 28 n 3 20 30 - 

*SAMPLE TIME 30 MI14 . 



2 

ROUTE 38 SECTION I 4 A  - TRAFFIC ArlD \*/EATHER DATA 

TOTAL TOTAL IIIrlrl t! I FI D 
TRAFFIC TPIJCKS* TPAFFIC TRI!CY,S* SPEED DIRECTION TEMPEPATURE HUMIDITY 

HOUR DATE FIB riE Sp: SB MPH DEGREE O F  x 
1000 

llon 
12cn 

1300 

1400 

1500 

1 GI)P 

1700 

1800 

1 go0 

2090 

21 00 

d 

0 cn 

22n~ 

2300 

0900 

01 00 

‘1200 

02/14/73 

02/14/73 

02/14/73 

02/14/73 

021 141 73 

02/14/73 

02/14/73 

02/14/73 

02/14/73 

n2/14/73 

n2/14/73 

02/14/73 

02/14/73 

221 141 73 

n2/15/73 

92/15/73 

02/15/33 

*SAMPLE TIME 30 I4IN. 

13 
CI 

10 

- 
12 

14 

13 

- 
5 

1 

1 

r) 

- 
- 
- 

4 

- 

3 57 

343 

355 

382 

325 

436 

57 6 

976 

891 

44n 

314 

191 

187 

137 

102 

101 

59 

19 

16 

25 

- 
36 

1 1  

12 

- 
5 

2 

1 

1 
- 

- 

- 

n 

- 

. 

43 

46 

44 

43.5 

47 

45 

39 

- 
- 

42 

42 

42 

45 

- 
- 

- 

- 



3 

ROUTE 38 SECTION 14A - T R A F F I C  AND WEATHER DATA 

TOTAL TOTAL 14 I !ID N I N D  
TRAFF I C TRUCKS * T R A F F I C  TPUCKS * SPEED D I PECT I ON TEMPERATURE H U M I D I T Y  

HOUR DATE NB FIB SB SB MPH DEGREE "F % 

- 0300 02/15/73 - 29 - - - - - 

r)500 r)2/15/73 - 2 36 4 2 225 49 - 
0600 02/15/73 - 3 42 5 2 225 47 - 
0700 02/15/73 2 138 21 2 225 43 - 
?80(! 02/15/73 8 475 24 2 335 43 - 
99'1fl 02/15/73 10 472 24 0 a0 45 

1000 02/15/73 135 7 374 25 c! 120 47 - 
1100 02/15/73 152 8 31 9 24 0 130 49 - 
i20n 02/15/73 175 1 354 9 n 130 56 - 
1300 n2/15/73 237 15  394 18 n 120 57 - 
1400 02/15/73 250 7 355 1 6  0 1 ao 55 - 

cd 00 02/15/73 - 2 18 0 2 225 52 - 

.. 
- 

--I 

- 0 
U - 

1500 02/15/73 202 14 405 17 0 158 52 - 
1600 02/15/73 212 5 626 1 5  P 178 52 - 
1700 - 02/15/73 176 6 994 3 n 10 48 - 
1800 02/15/73 139 2 81 8 8 n 270 45 - 
1900 02/15/73 95 4 4 24 5 fl 24 2 41 - 

+SAMPLE T I M E  30 M I H .  
. ." .. , 



4 

ROUTE 38 SECTION 14A - TRRFFIC  Ail[) IICATIIER DATA 

TOTAL TOTAL \ I I IJD U I N D  
T R A F F I C  TRUCKS* T R A F F I C  TRUCKS* SPEED @I RECTION TEflP ERATURE H U M I D I T Y  

- HOUR DATE t4 B FI 13 SB SR MPH DEGPEE "F 9; 

2000 

21 00 

2200 

2309 

c m o  
A 01 09 

0200 

n300 

8 

04 on 
n5qn 

nmn 

r)7 00 

08n0 

n2/1 5/73 

02/15/73 

02/15/73 

02/15/73 

C2/16/73 

02/16/73 

r12/16/73 

92/16/73 

02/ 1 ~ 7 3  

W/16/73  

02/16/73 

rl2/16/73 

86 

68 

64 

67 

28 

17 

11 

1 2  

15 

59 

137 

408 

1 

1 

1 

1 

1 

r) 

1 

1 

fl 

1 

4 

r, 

2 58 

203 

176 

164 

127 

108 

56 

22 

14 

33 

60 

151 

3 

1 

0 

2 

1 

1 

n 

r-l 

1 

3 

P 

2') 

252 

21 3 

2nR 

21 4 

220 

220 

23n 

240 

24 0 

m 
2a 5 

20 5 

41 

40.5 

36 

36 

32 

35 

35 

35 

32 

31 .5 

32 

31 

02/16/73 429 7 487 23 n 192 31 - 

"SNIPLE T I l L  39 !~IIil. 



Route and Section 

Station, Ramp, o r  Street 

Municipal i t y  Lawrence Township County Mercer 

174 - 1A 

235 + 25 S.  B. 

S t a r t i n g  Time and Date Starting Time and Date, 
o f  First Sample 17:00, 2/26/73 o f  Last Sample 16:OO. 2/28/73 

Mobi 1 e Survey Stat ionary Survey x Rural Suburban X 

Urban 
AC Power X Source Resident Engineer's office on Hopatcong Drive 

Inverter DC Power 

Traffic counter location(s) N J A  

Road Description: P.C.C. B.C. Other 

N.A. x 

Smooth Norma 1 Rough Bumps Holes 

No holes or bumps 

Grade: Near lanes Far 1 anes Number of lanes: Near side 

Far side 

, .I;. Center Garrier Height Median No hedian 
:1 . 

Ramp Overpass Underpass A t  grade '$ ;,:I! : 
Other . ( , , I t  

L .  

I . . '* 
I .  

Location(s) and type(s) o f  nearest flow interrupting device(s) 

109 



Route and Section 174 - 1 A  

Station, Ramp, or Street  235 i. 25 s. B. 

Microphone Locations : 

Height of Height of Distance t o  Distance to  flow 
microphone - microphone near lane - interruption 
i n  feet  above grade - i n  f ee t  device - i n  f e e t  

i n  fee t  

Pos. 1 4 7 N/A N/ A 

I 1  II M/ A N/ I! Pos. 3 

Pos. 4 N/ A 

Pos. 5 N/A 

Pos. 6 N/A 

Pos. 7 N/A 

Description of Terrain 

except a t  Position 1, where the f i r s t  50 feet  adjacent to  the highway 

Flat. Thick woods and brush, 95% deciduous, 

was covered w i t h  dead grass t o  2 fee t  i n  height. Maximum sight distance 

about 75 fee t  i n  woods. Traffic on Route 1 was audible as ambient, w i t h  

occasional trucks clearly audible. 



WOODS 

- 8 

i t 0 2 

4 

FUTURE SHOULDER 'I 

FUTURE ROUTE 174 SB. 

POS. 2 

PERPENDlCULAR TO 
W- k OF FUTURE ROUTE 

174 AT STATION 235 
+ 25.  

bPOS. I 

934 
I 

FUTURE ROUTE 174 N.B. 

ROUTE 174-IA 

- 1 1 1 -  



RT 174 SECTION I A  

2 



I 

ROUTE 174 S E C T I O N  L A  

\?ICH!'IPHUNE ? i ) S I T I O r V  1 

H i l l J h  
hjrhir 

1733 

1330 

1Q00 

2 3 3 0  

Z l O i )  

2 2 9 0  

2 3 0 ! )  

3 3 0 3  

0!30 

0 7 0 0  

0 3  39 

31103 

(3500 

36 30 

0730 

d900 

3 Q 30 

1'300 

1100 

1 zoo 

1300 

1 4 0 ;I 

150i) 

1500 

, 

*a** 

2 5  

2 5  

2 5  

2 5  

13 

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

2 5  

***= 
0 2 / 2 h / 73 

0 2 / 2 h /  73 

02/26/73 

0 3 / 2 5 / 7 2  

0 2  1261 7 3  

9 2 / 2 6 / 7 3  

0 2  1 2 6 1  73 

3 2  / 2 7 /  73 

92/27/73 

02 / 2 7 /  73 

0 2  /27/73 

i)2/27/ 73 

32/27/73 

92/27/73 

021 271 7 3  

02/27/ 7 3  

9 2  / 2 7  / 73 

02/27/73 

02 / 27/ 73 

02/27/73 

32/27/71 

4 2 / 2 7 / 7 3  

32 / 27/ 73 

i)2/77/73 

53 

5 3  

5 3  

5 r .  

5 2  

5 0 

50 

53 

50  

5+ 

54 

52 

53 

5 2  

5 3 

5 2  

5 L  

5 9 

51 

11 3 

4 5  

43 

sc 

4 5  

G1 

L O  

41 

42 

L b  

46 

47 

44 

L6 

L6 

L6 

46 

4 5  

4 5  

46 

5 3  

5 L  

5 9 

6 3  

61 

5 4  

57 

57 

5 5  

5 2  

5 8  

5 5  

5 9  

5 5  

h 2  

58 

5r .  

53 

54 

5t3 
IIEV 

( 3 R A  1 
* 3 8  

2 

3 

2 

2 

2 

3 

G 

4 

5 

4 

4 

3 

2 

3 

3 

3 

3 

2 

1 

3 

4 

2 

2 



2 5  

2 5  

25  

75 

2 5  

2 5  

? 5  

2 s  

2 5  

2 5  

2 5  

7 5  

2 5  

2 5  

2 5  

2 5  

3 

? 5  

2 5  

' 5  

2 5  

' 5  

2 5  

15  

3 2  1 ? b /  7 7  

1 2 / 2 0 /  1 3  

~ ? / . 2 b / 7 3  

3 2 / 2 6 / 7 2  

0 2  / 2is/ 7 3  

0 2  1 2 6 1  7 3 

3 2 / 2 5 / 7 3  

9 2 / 2 7 / 7 2  

#J 2 / 27  1 7 3 

d 2  / 2 7  / 73 

i l L / 2 7 / 7 9  

JL' 1 2  7 1 7  3 

?) L / ? 7 1 7 -4 

3 2 / 7 7 / 7 3  

9 2 / 2 7 / 7 3  

9 2 / 7 7 / 7 7  

3 2  / 2 7 / 7 3  

3 2 / 2 7  173 

d 2 /  2 7 /  7? 

3 z /  2-71 7 3  

O ? / 2 7 /  7 3  

3 i /  2 7 /  7 3  

92  / 2 7 /  7 3  

32/21/73 

5 1  

5 2  

5; 

53  

5 5  

5 6  

5 2  

55 

5 5  

5 7  

5 5  

5 3  

3 

z 

2 

z 

4 

3 

4 

L 

3 

3 

3 

3 

2 

114 



N' I ISE  M E A S U q E W E N T  D A T A  

I 

ROUTE 174 S E C T I O N  1 A  

Hi3iJR 
It*** 

17*JO 

1.300 

1930 

2030 

2130 

2290 

2 300 

0 3 0 0  

3100 

9200 

2 3 0 0  

3400 

3 5 0 0  

3600 

0 700 

O H 0 0  

0900 

1003 

113d 

1209 

133r) 

li30 

1530 

1600 

SAMPLE 
SIZE 

( ' 4 1 % .  1 
f t * *  

5 5  

5 5  

55 

5 5  

5 5  

55 

5 5  

5 5  

5 5  

5 5  

5 5  

5 5  

5 5  

5 5  

5 5  

5 5  

5 5  

5 5  

5 5  

5 5  

5 5  

5 5  

5 5  

12 

O A T  E 
**a* 

O Z  / 2 7  / 7 3  

0 2  / 271 73 

0 2 1  271 73 

9 2 / 2 7 / 7 3  

i)2/27/73 

02/27/73 

d2 / 27 / 73 

; ) 2 / 2 3 / 7 3  

3 2 / 2 8 / 7 7 

3 2 / 2 8 / 7 3  

0 2 / 3 7 / 7 3  

02 1 2 9 1  73 

02 / 2 8 1  73 

O 2 / 2 9 /  73 

02 1281 73 

0 2 / 2 8 / 7 3  

0 2  /28/73 

92 / 2  8/ 73 

32/28/ 73 

0 2 / 2 9 / 7 3  

11 2 / 2 8 / 73 

3 2 / 2 8 / 7 3  

O?/ 29/73 

32/ 2Y/ 73 

L l 0  
( 3 9 4 )  *** 

53 

53 

50 

LQ 

L 3  

53 

53 

5 3  

49 

50 

43 

53 

53 

51 

51 

51 

53 

49 

5 0  

5 0  

43 

0 3  

43 

5 3  

11 5 

L O 3  
( DO4 1 *** 

6 5  

45 

L 5  

L2 

4 2  

4 2  

4 5  

47 

3 9  

39 

36 

3 9  

41 

44 

L6 

66 

61 

40 

39 

37 

38 

3 b  

37 

60 

I 

L ;UP 
( OBA 1 
t ** 

5 5  

55 

5; 

5 -3 

5 5  

5 5  

5 3  

5 h  

63 

b3 

h3 

5s 

5 a  

5 R  

5 5  

57 

SO 

5 4  

5 8  

6.3 

56  

59 

5 9  

6 3  

! 

S TD 
DEV 

t I I B A  1 *** 
2 

3 - 
2 

3 

3 

3 

3 

3 

5 

5 

5 

5 

4 

3 

2 

3 

3 

4 

L, 

5 

4 

5 

4 

5 



ROUTE 174 SECTICN I A  - TRAFFIC ANG WEATHER DATA 

HIND IJ I N n 
TOTAL SPEEr) PI RE CT IOH TEYPE RATI! RE HUM I 0 I TY 

HOUR DATE TRAFFIC TRUCKS YPH DEGPEE O F  7 

n2/26/73 

?2/26/73 

"2/26/ 73 

E / 2 6 / 7  3 

Q2/26/73 

(321 26/73 

n 2/ 2 61 7 3 

n2/27/73 

02/27/73 

0 21 27/7 3 

02/27/ 73 

n2/27/73 

02/27/73 

Q / 2 7 /  73 

02/27/73 

021271 73 

02/27/73 

n 21 2717 3 

n2/27/7 3 

02/ 27/7 3 

0 2/27/ 7 3 

n2/27/7 3 

92/ 271 7 3 

02/27/73 

02/27/73 

n 

Q 

Tr 

n 

n 

n 

n 

n 

rl 

n 

n 

n-9 

n-? 
c\ 

"2 

n 

7 

7 

n 

n 
2 

c 
n 

n 

n 
116 

37 

36 

35.5 

35 

34.5 

34 

33.5 

37.5 

32 

31 

31 

29 

2P 

?7 

26 

27.5 

35 

41 

38.5 

38 

34 

37 

37 

38 

30 



ROUTE 174 SECTION 1A - TRAFFIC Af4D WEATHER DATA 

, WIND WIND 
TOTAL SPEED DIRECTION TEMPERATURE HUM1 DITY 

HOUR DATE TRAFFIC TRUCKS MPH DEGPEE O F  % 

1 FOCI 02/27/73 - - r! 62 27.5 - 
19n9 

20r)o 

21 00 

2200 

2300 

0000 ’ 

01 00 

WOO 

Q30Q 

0400 

0500 

0600 

C7 00 

0899 

c900 

1000 

1100 

1200 

1300 

1400 

1500 

1630 

02/27/73 

02/27/73 

0 21 27 / 73 

021 27/7 3 

02/ 27/73 

02/2!?/73 

02/28/73 

021 28/73 

021 28/73 

02/ 28/73 

02/ 28/73 

02/ 28/7 3 

02/ 28/73 

02/ 2P/73 

02/ 281 73 

021 2W7 3 

02/ 28/73 

02/ 2q73  

02/ 2W73 

021 213/73 

021 2W 73 

02/ 2Ey73 

62 

54 

60 

30 

20 

17 

22 

23 

22 

8 

24 

10 

8 

4 

60 

28 

- 
130 

31 0 

40 

237 

200 

26.5 

25 

22 

20 

20 

18 

19 

16 

17 

12 

15 

13  

14 

27 

27 

28 

35 

35 

37 

44 

47 

39 
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Route and Section 9 - 21c 22D 

Station, Ramp, o r  Street  306 + 00 N. 9. 

S t a r t i n g  Time and Date S t a r t i n g  Time and Date 
o f  First  Sample 14:00, 3/19/73 of Last Sample 14:00, 3/21/73 

Mobi 1 e Survey Stationary Survey X Rural Suburban X 

Urban 

AC Power x ZoLcrce Reqion #3, Bureau o f  Plant and Project 

Inspecti on offices 

Inverter DC Power 

Traffic counter location(s) 

lanes of existing Route 9 

Approximately a t  Station 306, across b o t h  

Road Description: P.C.C. X B.C. Other 

N.A. 

Smooth Normal x Rough Bumps X Holes 

No holes or bumps 

Grade: Near lanes 0 Far lanes 0 Number of lanes: Near side 1 

Far side 1 

Center Earrier Height  Median No Median x 
Ramp Overpass Underpass A t  grade x 
Other 

Location(s) and type(s) of nearest flow interrupting device(s) 

Signal a t  Route 9 and  West Farm Road 
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I 

Route and Section 

Stat ion,  Ramp, o r  St reet  

9 - 21C h 220 

3% + 00 N. R .  

Microphone Locations : 

Pos. 1 

Height of Height o f  Distance t o  Distance t o  f l o w  
microphone - microphone near lane - i n t e r r u p t i o n  
i n  fee t  above grade - i n  fee t  device - i n  f e e t  

i n  f e e t  

4 4 132 900 

4 6 232 ?OO Pos. 2 

4 a 432 900 Pos. 3 

Pas. 4 N.A. 

N.A.  Pos. 5 

Pos. 6 N.A. 

Pos. 7 ' N.A 

Descr ip t ion of Terrain 

Scruh pine and oak to 20 ft. height. Dead grass, weeds, and shrubbery 

t o  3 ft. hefght. Sight distance abcut 50 ft. from Route 9 t o  Pos i t ion  2 

and about 100 ft. from Posi t ion 2 to  Pos i t ion  3.  

F l a t  w i th  s l i g h t  upgrade toward Posi t ion 3. 
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EXISTING R0.W. LINE 

I - -- - 
XISTING R.O.W. LINE 

I 
I 
I 

FUTURE SHOULD=< 
I r L  21 \ 

1 

EXISTING ROUTE 9 FUTURE ROUTE 9 S.B. 

\ 

- 
SIGN 

1-1 SIGN 

I STORY BLOCK & 
BRICK OFFICE 
BL DG . 

i 

I 

0 SCRUB PINE 0 

8 OAK 

i 

1 
- v 

- -  - -  I 
FUTURE ROUTE 9 N.B. 

I 
PERPENDICULAR T O %  OF 
FUTURE ROUTE 9 AT 
STATION 306 

-- 

I STY. 

HOUSE 

h s .  I 
- 

POS. 2 t! 
ROUTE 9-21C 8 220 

- 120- A - 8 3 3  



RT. 9 SECTION 21C & 220 

I 

2 



N O I S E  H E A S U R E M E Y T  D A T A  

R O U T E  9 SECTIdN Z1c & 2 2 0  

YICHOPYONE POSITIOY 1 

5 TD 
D E V  

( D H A )  *** 

SAMPLE 
s IZE 

( M 1 N . I  D A T E  
L 1 0  

( O f 3 4  
It** 

6 3  

68 

67 

69 

bR 

67 

62 

6 5  

65 

b4 

6 1  

62 

6 0  

55 

62 

65 

06 

L 5 0  
( 0BA *** 

63 

63 

6 3  

65 

63 

62 

57 

6 0  

59 

5 8  

54 

5 1  

L 9 3  
( 0 8 4 )  *** H3iJR 

***+ 
1 6 0 3  

1500  

1 6 3 9  

1700 

1 8 0 3  

19dJ 

2 0 3 3  

21'30 

2233 

23d3 

3000 

01 O i l  

0230  

0 3 0 0  

0400 

0500 

0 6 3 0  

0 7 0 0  

O R 0 0  

0903 

1330 

1130 

1 2 0 0  

1303 

**** 
50 

53 

2 5  

55 

50 

50 

50 

k 5  

53 

55 

50 

5 5  

5 5  

5 5  

5 5  

5 5  

5 5  

55 

5 5  

5 5  

50 

5 5  

5 5  

45 

**** 
0 3 / 1 9 / 7 3  

0 3 /  19/ 73 

9 3 /  19 / 73 

0 3  / 191 73 

03 /  1 9 /  73 

0 3 / 1 9 / 7 3  

0 3 / 1 9 / 7 3  

0 3 / 1 9 / 7 3  

d 3 / 1 9 / 7 3  

0 3 / 1 9 / 7 3  

0 3 / 2 9 / 7 3  

O3/23/ 73 

0 3 / 2 3 / 7 3  

0 3  /20/ 73 

0 3  / 2 0 / 7 3  

0 3  1 2 0 1  73 

03 1 20/ 73 

0 3 / 2 0 / 7 3  

03 1 2 0  / 7 3  

0 3 / 2 0 / 7 3  

03 /2d /  73 

0 3/20/73 

0 3  / 23 / 73  

0 3 / 2 9 / 7 3  

5 9  7 3  

7h 

7 L  

6 

5 8  4 

59 

61 

5 9  

75 

75 

5 7  7 5  * 

51 

52 

4 9  

7 2  

7 5  

5 

5 

6 

50 7 L  5 

7 4 4  7 5  

9 

47 

45 

50 

55 

6 1  

62 

63 

63 

63 

62 

6 1  

62 

3 5  

3 5  

3 9  

4 5  

9 0  

73 

7 

3 

3 

R 

53 

56 

h 

67 

6 3  

79 

73 

69 

66 

67 
122 

5 

5 5 8  

57 

5 3  

79  

R O  

73 

5 

5 

5 5  R :I 5 

55 7 h  

77 

5 

56 5 



N O I S E  YEASUREHENT D 4 T A  

ROUTE 9 SECTION 21C C 2 2 0  

MICHr3PHDNE POSITION 1 

I 

HI-IUA 
**Oh 

14dO 

1530 

1630 

1733 

1300 

1900 

2 0 0 0  

2LOO 

2230 

2300 

0300 

0130 

0200 

0300 

0430 

0500 

d 6 0 0  

0703 

0800 

0900 

1.330 

1100 

1 2 3 0  

1300 

I 

S A M P L E  
S I Z E  

(YIN.1 
**** 

3 3  

53 

5 5  

0 

50 

55 

0 

55  

5 5  

55 

55 

55  

5 5  

5 5  

55  

5 s  

5 5  

42 

55 

5 5  

55 

0 

09 

5 5  

D 4 T E  
+*** 

i)3/20/73 

0 3 / 2 0 /  73 

0 3  120 / 7 3  

' 33 /20 /73  

0 3 1  20 / 7 3  

13 3 / 20 / 7 3 

0 3 / 2 0 / 7 3  

0 3 / 2 3  / 7 3  

0 3/20  / 7 3  

0 3 /20/ 73 

3 3 /  21 / 7 3  

0 3 / 2 1 /  73 

0 3  / 2 1 / 7 3  

0 3 / 2 1 / 7 3  

0 3 / 2 1 / 7 3  

0 3 /  2 1  / 7 3  

0 3 / 2 1  / 73 

0 3 / 2 1 / 7 3  

0 3 / 2 1  / 7 3  

0 3 / 2 1  / 73 

0 3 / 2 1 / 7 3  

3 3 / 3 1 / 7 3  

9 3 / 2 1 / 7 3  

3 3 / 2 1 / 7 3  

L L O  L50 L 90 L NP 
(DBAI ( O B A l  (Df3A) ( D B A )  *** * ** *** *** 

66 61 55  7 7  

(56 60 5 4  77  

67 6 2  59 7 6  

NU DATA - OPERAT'3R E R R O R  

6 5  62 56 7 3  

65 61 5 4  75 

NO D A T A  - O P E R A T O R  E R R O R  

64 5 8  5 1  74 

6 3  57 51 7 3  

63 56 4 7  75 

(51 55  4 7  7 3  

61 49 4 1  7 8  

58  4 4  34 79  

5 7  43  3 3  78  

61 4 8  3 3  I 3 3  

6 S  56 47 A 1  

6 7  62 53 7R 

68 6 2  5 7  7 9  

66 60 55 77 

65  59 5 3  75 

6 9  62 5 6  75 

NO D A T A  - OPERATOR ERROR 

65  59 54 75 

66 59 54 7 7  
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STD 
UEV 

I D84) 
+** 

5 

5 

1 

4 

5 

5 

5 

6 

6 

8 

9 

9 

1 9  

7 

5 

5 

5 

5 

5 

5 

5 



NUISE M E A S U R E M E N T  DATA 

R O U T E  9 S E C T I O N  Z1c & 2 2 0  

Y I C R Q P H O Y E  POSITION 2 

S A Y P L E  s 10 
S I Z E  L 19 L 5 0  L 90 L NP 3 E V  

H J i l Y  I Y I N . 1  D 4 T E  “ I R A )  ( D B A )  I D B A )  t D R A l  ( O H 4  1 
**** **** **** *** * ** * ** ***  * ** 
!430 54 33/19/73 66 62 57 75 4 

1 5 0 3  55 0 3 / 1 9 / 7 3  65 6 1  55 72 4 

lh33 0 3 3 / 1 9 / 7 3  NO DATA - O P E R A T O H  ERRIJF ;  

1730 53 9 3 / 1 9 / 7 3  65 6 2  5 5  72 3 

1939 5 3  3 3 1  1 9 / 7 3  64 60 56 72 4 

1933 50 0 3 / 1 9 / 7 3  62 59 54 69 4 

2003  50 ‘33 / 1 9 / 7 3  41 56 5’3 71 5 

2100 L 5  0 3  / 19/ 7 3  60 54 59 57 4 

2203 50 03/19/73 6 1  55 48 71 5 

2.339 50 0 3 / 19/ 73 5 3  54 49 67 5 

0000  53 3 3 /  LO/ 73 5 R  52 4 5  4 8  5 

31 30 5 0  3 3 / 2 3 /  73 59 51 40 7 3  7 

3 2 3 3  53 03 / 2 0 /  77 56 4 6  35 74 8 

3 3 9 3  50 U 3  / 2 J / 7 3  5 6  0 3  34 74 5 

0430  50 03/20/73 59 48 3 9  74 7 

0539 5i) 3 3 / 2 3 /  73 60 5 2  44 7 4  6 

0 6 0 0  53 J 3 / 2 0 / 7 3 64 5 8  5 2  74 5 

0700 50 3 3 1  2 3 / 7 3  65 bi) 55 73 4 

0800 53 3 3 / 2 3 / 7 3  45 59 54 72 4 

0903 50 9 3 1  2 0 1  73 65 59 5 t  74 5 

1 a00 5 0  3 3 1  2 0 /  73 53 5 a  53 71 4 

1 LOO 50 0 3 1  20 /  73 62 57 51 73 5 

1200 50 \33/ 20/  73  6 1  5 6  51 69 4 

1 3 0 0  t u  93/29/73 b 4  55 53 7 2  4 
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401 SE M E A S U R E M E N T  D A T A  

R O U T E  9 S E C T I O N  21C & 2 2 0  

M I C R O P H O N E  P O S I T I O N  3 

HOUR **** 
15Ud 

LhOO 

1 7 0 0  

1800 

1900 

2000  

2 1 0 0  

22 0 0  

2 3 0 9  

0000 

0100 

0200 

0 3 0 0  

0430 

0533 

0500 

3 700 
I 

oaoo 

0900 

1000 

1100 

1230 

1 3 0 0  

1400 

SAMPLE 
SIZF 

( H  I N .  1 3 A T  E 
***+ 
45 

50 

5 5  

50 

50  

5i) 

5 0  

5 0 

50 

5 0  

4 2  

29  

3 

0 

0 

3 

5 0  

50 

5 0  

59 

55 

CS 

5 0  

43 

* 4 * *  

0 3 1  2 0 1  73  

0 3  / 2 0  /71 

0 3  / 2 0 / 7 3  

0 3 / 2 0 / 7 3  

9 3 / 2 3 / 7 3  

3 3 /  20 / 73  

O 3 / 2 0 /  7 3  

0 3 / 2 0  / 7 3  

03  / 2 3 /  73  

0 3 / 2 1  1 7 3  

9 3 /  2 1  / 7 3  

031 2 1  / 7 3  

0 3 / 2 1  1 7 3  

0 3 / 2 1 / 7 3  

0 3 / 2 1 / 7 3  

0 3 / 2 1 / 7 3  

0 3 / 2 1  / 73 

0 3  / 2 1 /  7 3  

0 3 / 2 1  / 7 3  

0 3 / 2 1 /  7 3  

0 3 / 2 1 /  7 3  

3 3 / 2 1 / 7 3  

0 3 / 2 1 /  7 3  

0 3 1  2 1  / 73 

L 10 
( 9 B A )  *** 

59  

59 

56 

59 

58 

55 

5 8  

59 

5 3  

52 

5 2  

46 

C 50 
( DBA 1 * ** 

5 3  

55 

53 

54 

5 4  

5 1  

5 4  

56 

16 

46 

44 

38 

L 90 
( O R 4  1 * ** 

50 

5 1  

49  

5 0  

5 1  

46 

50 

L5 

41 

41 

3 7  

33 

NO D A T A  - M I C R O P H O N E  

43 D A T A  - M I C R O P H O N E  

NO D A T A  - HICROPrlONE 

NO D A T A  - M I C R O P H O N E  

64 56 4 7  

55 5 2  47 

55 5 1  47 

5 7  52 48 

56 5 2  48 

5 6  52  49 

56 5 3  50  

56 5 3  5 0  

c YP 
( O B A )  
c ** 

hb 

5 5  

6 3  

61 

53 

6 7  

6 5  

7 .I 

53 

6 3  

53 

5 3  

S TD 
I I E V  

(Dl341 * ** 
4 

3 

3 

3 

3 

0 

4 

5 

4 

4 

6 

5 

YAL F L J ~ C T  I 3 Y  

MAL FclNCT I CN 

M AL F U NC T I 0% 

Y A L c l l N C T  I O N  

78 

63 

61 

6 5  

h 2  

64 

65 

63  
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!J I !.I n "IY@ 
RIPECTIrlPJ TCI'PEQFTlIRE t U ! I  DITY 

P I  

TOTAL SPEED 
HOUR DATE TRAFFIC TRUCYS* MPH PFG PEE O F  

?3/1"/73 

n3 / i  9/73 

93/19/73 

n3/1?/73 

@3/1"/73 

n3/1 q/73 

n3 / i  917 3 

O3/1 Q/73 

93/19/73 

n3/19/73 

r! 31 201 7 3 

f7 3/ 20/ 7 3 

n3/ 20/ 7 3 

n3/ 2n/73 

03/20/73 

@3/ 2O/7 3 

0 3/ 20/ 7 3 

03/2r)/73 

Q3/2D/73 

Q3/ 29/ 73 

r ) 3 / z n / n  

r13/2r1/73 

f73/ 2r)/ 7 3 

93/ 201 73 

1335 

1455 

15% 

i 5W 

1336 

1 l)A4 

664 

61 2 

54 1 

495 

365 

236 

123 

101 

1 C8 

47 5 

1107 

1554 

1417 

1129 

1 n53 

1127 

1065 

1209 

*SA[IPLE TIME 55 m. 

137 

114 

35 

- 
36 

21 

22 

7 

15 

1fl 

P 

13 

28 

18 

43 

57 

1 c1 

03 

121 

11 0 

117 

- 
46 

1 07 

c1 

17 

1n  

2 

f? 

n 

n 
n 

n 

n 

n 

0 

n 

? 

n 

n 

0 

n 

r 

1 

4 

Q 

f l  

E, 

126 

- 

- 

30 = 
2')s 

77 s 

32R 

305 

336 

32 5 

3nn 

138 

336 

371 

3A 

31 r! 

31 

2Q4 

3Qq 

31 2 

3n4 

31 n 

31 2 

31 4 

2'1 2 

51 

f i7 

8 3  

41 

39 

38 

37 

37 

37 

66.5 

3F 

35 

3fi.5 

34.5 

33 

31.5 

29 

32 

3F .5  

30 

43 

4 5  

1 5  

A 5  



ROUTE 9 SECTION 21C & 22D - TRAFFIC AIIP 1,IEATHEr DATA 

WIND WIND 
TOTAL SPEED DIRECTION TEMPERATURE HUM1 DITY 

HOUR DATE TRAFFIC TRUCKS* MPH DEGREE OF % 

1400 

1500 

1600 

1700 

1800 

1900 

20n0 

21 00 

2200 

23 00 

no00 

01 00 

0200 

0300 

0400 

0500 

060r) 

n7no 

0800 

moo  

1000 

1100 

1200 

1300 

1400 

03/20/73 

03/20/73 

031 20/ 73 

03/20/73 

03/20/73 

03/20/7 3 

03/20/73 

03/20/73 

O3/2 0/ 73 

n3/ 20/73 

03/21/73 

03/21/73 

@3/21/73 

03/21 /73 

02/21/73 

02/21 /73 

03/21 /73 

03/21 /73 

03/21/73 

03/21 /73 

03/ 21 /7 3 

03/21 /73 

03/21 /73 

03/21 /73 

03/21/73 

1344 

1384 

1572 

1622 

1296 

1062 

7 38 

581 

502 

506 

380 

258 

147 

89 

132 

392 

962 

1397 

1444 

11 53 

1147 

1 088 

1115 

1188 

1248 

*SNlPLE T I M  55 t1III. 

89 

55 

1 @Q 

- 
50 

56 

30 

20 

31 

7 

17 

29 

18 

13 

29 

40 

73 

- 
151 

- 
155 

114 

110 

147 

- 

@ 

0 

c! 

0 

n 

0 

0 

0 

0 

0 

0 

0 

0 

P 

0 

r) 

I) 

0 
n 
0 

n 

n 

0 

0 

r ) '  

127 

286 

2 50 

300 

327 

321 

325 

349 

350 

a 
13 

c! 

r! 

C 

20 

30 

31 

31 

43 

71 

421 

70 

90 

94 

1M) 

75 

45 

@6 

49 

45 

40 

30 

30 

30 

29.5 

28 

27 

25 

25 

24 

25 

25.5 

26 

30 

31 

37 

45 

42 

40 

46 

45 



Station, Ramp, or  Street  

Municipality Lawrence Township County Mercer 

356 + 40 S. B. 

S t a r t i n g  Time and Date Starting Time and  Date 
o f  First  Sample 17:00, 4/9/73 of Last Sample 16:00, 4/10/73 

Mobile Survey Stationary Survey x Rural x Suburban 

Urban 

AC Power X Source Tapped into fuse box of house on right-of-way, 

scheduled t o  be demo1 ished. 

Inverter DC Power 

Traffic counter location(s) N-A-  

Road Description: P.C.C. B.C. Other 

N.A. X - 
Smooth Normal Rough Bumps Holes 

No holes or bumps 

Grade: Near lanes Far 1 anes Number of 

Far s i de 

Center Barrier He igh t  Median 

Ramp Overpass Underpass A t  grade 

Other 

lanes: Near side 

No Median 

Location(s) and type(s] of nearest flow interrupting device(s) N . A .  
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Route and Sect ion - 8B 9A 

Sta t ion ,  Ramp, o r  S t ree t  

Microphone Locations : 

356 + 40 s-  B -  

I 

Route and Sect ion - 8B 9A 

Sta t ion ,  Ramp, o r  S t ree t  

Microphone Locations : 

356 + 40 s-  B -  

I 

Height o f  Height o f  Distance t o  Distance t o  f low 
microphone - m i  crophone near lane - i n t e r r u p t i o n  
i n  f e e t  above grade - i n  fee t  device - i n  f e e t  

i n  f e e t  

Pos. 1 Deleted - equipment t rouble 

N.A. N.A. N.A. 
-- 

4 Pos. 2 

Deleted - equipment t roub le  Pos. 3 

N.A.  Pos. 5 

11 

Pos. 6 

I( 

Pos. 7 

Descr ip t ion  of Te r ra in  

he ight ,  and dead grass t o  3 f o o t  height a t  Posi t ions 1, 2 ,  and 3. 

mum s i g h t  distance 300 feet .  

tance 150 f e e t  maximum. 

occasional t rucks c l e a r l y  d is t inguishable.  

F l a t  w i t h  scattered deciduous trees t o  15 f o o t  

Maxi- 

Sight d is -  Deciduous woods a t  Posi t ion 4. 

T r a f f i c  on Route 1 audible as ambient, w i th  
I 

129 
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ROUTE 295 - 8 B & 9 A  
-130- 



RT 1-295 SECTION 88 & 9 A  

2 



N O I S E  M E A S U R E M E N T  D A T A  

R O U T E  1-295  S E C T I O N  89 & 9A 

M I C R O P H U N E  P O S I T I O N  2 

SAMPLE STD 
s I Z E  L 10 L 5 0  L 9 0  L NP O E V  

HOUR ( H I N . 1  D A T E  ( D B A I  ( D B A )  ( D B A )  ( D B A )  ( 0 8 4 )  **** +*** **** *** * ** *** *** *** 
1 7 0 0  55  0 4 / 0 9 /  73  46 39 3 6  53  4 

1800 55 0 4  / 09 /  73  5 1  43  39  59  5 

1900 55 0 4 / 0 9 / 7 3  4 7  4 3  41 5 4  3 

2000 55 0 4 / 0 9 /  7 3  4 6  41 37 5 4  4 

2100  55  04 / O W  73  46 4 3  41 55 3 

2200  55 0 4 / 0 9 / 7 3  49  ' 44 41 54 4 

2 390 5 0  0 4 / 0 9 / 7 3  50  44 41 5 a  4 

OOOd 55 0 4 /  1 O/ 73 51  44 41 5 8  4 

0 1 0 3  12 O 4 /  10/ 73 5 4  44  4 1  64  5 

0200 4 6  0 4 / 1 0 / 7 2  56  47  43  65 5 

0300 41 0 4 / 1 0 / 7 3  51 4 7  4 3  6 2  4 

0400 0 04 / l o / ?  3 NO D A T A  - R A I N  

0 5 0 0  0 0 4 /  1 O/ 7 3  NO D A T A  - R A I N  

0600 0 041 1 0 1  7 3  NO D A T A  - M I C R O P H O N E  M A L F d N C T I O N  

0700 55 0 4 /  l o /  7 3  54 51  4 7  58  

OR00 55 0 4 / 1 0 /  7 3  5 4  51  4 7  5 9  

0930  55 0 4  / 1 O /  73  53 4 9  4 6  57 

1000  55 0 4  / 1 0 / 7 3  53 4 9  4 6  5 9  

1 1 0 0  5 5  0 4 /  10/ 7 3  52 49 4 6  5 7  

1200 5 5  0 4 / 1 0 / 7 3  53 49 46 57 

1300 5 5  0 4 / 1 0 / 7 3  51 4 8  46 57 

1 4 0 0  0 0 4 / 1 0 / 7 3  NO D A T A  - R A I N  

15dO 55 0 4 / 1 0 / 7 3  55 5 2  4 0  6 2  

1600 5 5  0 4 / 1 0 /  73  55 5 2  4 8  61 

3 

3 

132 



ROUTE 1-295 SECTION 8B R 9A - TRAFFIC AI".ID LIEATHER DATA 

D I R E C T I O N  TEMPERATURE HUM1 DITY 
cv 

TOTAL S P E E D  
u?\!R OAT E TRAFFIC TRICKS MPH DEGREE "F b 

"/ r19/ 7 3 

r)4/ 1 0/7 3 

O4/10/73 

W/l0 /73  

04/10/73 

O A /  10,'73 

n A /  10/73 

P4/ 10/73 

04/10/73 

04/ 1 0/7 3 

nQ/ 10/73 

n4/ 10/73 

04/10/73 . 

041 1 0 ~ 7 3  

04/ 10/73 

r)4/ 1 PI73 

041 1 W73 

041 10173 

- 
n 

0 

- 
10 

n 

I! 

n 

n 

P 

n 
n 

A4 44 

42 

- 
225 

230 

21 6 

252 

2 51 

223 

2 50 

24 7 

1 ?8 

Ad 

45 

45  

48.5 

53 

- 
48 

44.5 

SR 

48 

5n 

52 

52 

52 

4 P  

53 

5n 
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Route and Section -,-1-195 - 1B 
S t a t i o n ,  Ramp, or Street SPiCer Street 

S t a r t i n g  Time and Date S t a r t i n g  Time and Date 
of First Sample 10:00, 5/10/73 of Last Sample 06:00, 5/11/73 

Suburban Mobile Survey x Stationary Survey Rural 

Urban x 
AC Power Scurce 

Inverter DC Power X 

Traffic counter location(s) N - A .  

Road Description: P.C.C. X B.C. Other 

Smooth Normal Rough X Bumps X Holes X 

No holes or bumps 

Grade: Near lanes 0 Far lanes 0 Number o f  lanes: Near side 1 

Far side 1 

Center Barrier Height Median No Median 

Ramp Overpass Underpass A t  grade 

Other 

Location(s) and type(s) of nearest flow interrupting device(s) N . A .  
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Route and Section 1-195 - 1B 
Stat i  Ramp ¶ or Street Spicer Street 

Microphone Locations: 

Height o f  Height of Distance to  Distance to flow 
microphone - m i  crophone near lane - interruption 
i n  feet  above grade - i n  feet  device - i n  feet 

i n  feet  

Pos. 1 6 6 N/A N/A 

Pos. 2 N /A N/A N/A N/A 

Pos. 4 
I1 II 

I1  I1 11 I1 

Pas. 5 

Pos. 6 I1 II I1 II 

POS. 7 I1 I8 11 I1 

Description of Terrain Urban residential. Microphone position was 

about 30 feet  above Route 195 roadways. Roadways i n  a cut b u t  clearly 

visible from microphone position. Very l i g h t  t ra f f ic  on adjacent roads, 

except for intermittent heavy t raff ic  on Route 524 (South Broad Street). 

T h i s  t ra f f ic  was discernible as ambient, w i t h  occasional trucks clearly 

audible. Sight distance from microphone towards Route 195 and Route 524, 

- 2000 feet maximum. 

, 
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Route= I = 195=1B 
(Position 1 ) 
Trenton, N', J. 

\ 
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RT 1-195 SECTION I B 
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'4'31 S E  Y E h S U d E Y F Y T  C 4 T 4  

D A T E  
**** 

35/!3/73 

05/13/73 

0 5  / 1.3 / 7 3 

iI5 / 13/ 7 3  

3 5 1  11 /73 

35/11/73 

J 5 /  1 1  / 73 

3 5 / 1 ! / 7 3  
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Route and Section 1-195 - 1B 
Station, Ramp, or Street  Walnut Street 

1 Municipal i ty Hami 1 ton Township County Mercer 

Starting Time and Date 

Mobile Survey X Stationary Survey Rural Suburban 

Start ing Time and Date 
o f  Firs t  Sample 18:00, 5/10/73 o f  Last Sample 07:00, 5/11/73 

Urban X 

AC Power Source 

Inverter DC Power X 

Traffi  c counter 1 ocat ion(  s )  N - A -  

Road Description: P.C.C. x B.C. Other 

N.A. 

Srnoo t h Normal Roug,i X Bumps X Holes x 

No holes or  bumps 

Grade: Near lanes 0 Far lanes 0 Number of lanes: Near side - 1 

Far side 1 

Center Barrier Height Median No Median x 
Ramp Overpass Underpass A t  grade 

Other 

Location(s) and type(s) o f  nearest f l o w  in te r rupt ing  device(s) N.A. 
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Route and Section 1-195 - 1B 

Microphone Locations : 

Height of Height of Distance t o  Distance t o  flow 
m i  crophone - m i  crophone near lane - interruption 
i n  fee t  above grade - i n  fee t  device - i n  f e e t  

i n  fee t  

Pos. 2 6 6 N/A N/A 

Pos. 4 II II II I 1  

Pos. 5 II 11 I 1  I 1  

Pos. 6 II I1 II II 

Pos. 7 II II I 1  I 1  

Description of Terrain Urban residential. Microphone position was 

about 30 fee t  above Route 195 roadways. 

visible from microphone position. Very l igh t  t r a f f i c  on adjacent roads , 

except for intermittent heavy t r a f f i c  on Route 524 (South Broad St ree t ) .  

T h i s  t r a f f i c  was discernible as ambient, w i t h  occasional trucks clearly 

audible. 

2000 feet ,  maximum. 

Roadways i n  a cut b u t  clearly 

S i g h t  distance from microphone towards Route 195 and Route 524, 

14 0 
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Route4 =1954B 
(Position 2) 
Trenton, N.J. 
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RT 1-195 SECTION I B 
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16d3  5 ,& .I 5 / 1 3 / 73 46 L 0 36 5 3  4 

17 ,)i) 33 ,J 5 / 1 3 / 7 3 5h 5 (3 46 4 4  4 
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IdIMD GIINO 
D I R E C T I O N  TEMPERATURE HUI.11 DITY 

D! 
TOTAL SPEED 

HOUR DATE T R A F F I C  TRUCKS MPH DEGREE O F  ,> 

1 no0 

11% 

12oc 

13”O 

1400 

1 5 w  

1 f;no 

1700 

1800 

19no 

2000 

21 00 

m o  
2300 

9000 

01 00 

n20? 

03nq 

0400 

0590 

P6n0 

?700 

95/1@/73 

35/i n/73 

O5/10/73 

05/10/73 

05/10/73 

05/10/73 

05/10/73 

05/10/73 

05/10/73 

05/10/73 

05/10/73 

05/10/73 

@5/1 n/73 

05/10/73 

05/1 Q/73 

05/10/73 

05/7 0/73 

05/10/73 

051 1 O/ 73 

05/1 0/73 

Q5/10/73 

C)5/10/73 
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Route and Section 1-295 - 7 C  

Station, Ramp, or Street 

Muni ci pal i ty 

665 + 37 S.  B. 

Mercer County Hamil ton Township 

S t a r t i n g  Time and a 
l!&, 5/18/73 

Starting Time and 
o f  First  Sample f%!to, 5/17/73 of Last Sample 

Mobile Survey Stationary Survey x Rural Suburban 

Urban X 

AC Power Source 

Inverter DC Power X 

Traffic counter location(s) None used 

X Road Description: P.C.C. B.C. 

N.A.  

Smooth Normal x Rough , 

No holes or bumps 

Other  Applies t O  both streets. 

Bumps . x  Holes x 

Grade: Near lanes 0 Far lanes 0 Number o f  - lanes: Near side 1 

1 - Far s i de 
X Center Barrier Height Median No Median 

Ramp Overpas ' S  Underpass A t  grade X 

Other H u n t e r  S t .  above microphone and Exton Avenue below. 

Location(s) and type(s) of nearest f l o w  interrupting device(s) 

Stop signs a t  Hunter Avenue and Fxton Avenue, and Exton and Beech Avenue. 
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Route and Section 1-295-7C 

Stat ion,  Ramp, o r  S t ree t  665 + 37 S. B. 

Microphone Locations : 

Height o f  Height o f  Distance t o  Distance t o  f l o w  
microphone - microphone near lane - i n t e r r u p t i o n  
i n  fee t  above grade - i n  fee t  device - i n  f e e t  

i n  f e e t  

Pos. 1 4 8 400 4 25 

Pos. 2 4 -6 4 00 450 

Pos. 3 N/A 

Pos. 4 , N/ A 

N/A Pos. 6 

N/A Pos. 7 

Descr ipt ion o f  Terra in  S l i g h t  upgrade from Exton Avenue. About 10 ft. 

OQen f i e l d  w i t h  shor t  grass t o  Exton Avenue 

.- 

lower than Hunter Avenue. 

and f o r  135 ft. towards Hunter Avenue. 

po in t  and then f l a t ,  covered w i th  short  grass and scattered deciduous trees 

Ten ft. enbankment upwards a t  t h i s  

and brush f o r  next 200 ft. t o  Hunter Avenue. Publ ic Service Gas and 

E l e c t r i c  metering s t a t i o n  adjacent t o  s i t e .  Machinery and equipnent 

c l e a r l y  audible throughout survey. 
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FUTURE ROUTE 295 N.B. 

- -~  -------- -- 
a FUTURE ----7 SHOULDERS / ROUTE 295 

-- --- - \ -- 
PERPENDICULAR TO 
&OF FUTURE ROUTE 
295 AT smnoru 
665 + 37. \ 

FUTURE ROUTE 295 S.B. \ 

X I 
I 

X 

I 
. X 

WBLK SERVICE 
GAS S ELECTRIC 
METER I N G SlAf lO N 

-------x 
X 

ROUTE 295-7C 
-1 4 7- 
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RT 1-295 SECTION 7 C  
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NOISE MEASUREMENT DATA 

ROUTE 1-295 SECTION 7C 

MICROPHONE POSITION 1 

HOUR +*** 
1500 

1600 

1700 

1 R O O  

1900 

2000 

2100 

2200 

2 300 

0000 

0100 

0200 

0300 

0400 

0500 

0600 

0700  

oaoo 

0300 

1000 

1100 

1200  

1300 

1400 

SAMPLE 
SIZE 

(MIN.1 **** 
30 

30 

30 

30 

30 

0 

0 

0 

7 

0 

30 

30 

30 

30 

30  

30 

30 

30 

3 0  

30 

30 

33 

30 

30 

D A T E  **** 
0 5 / 1 7 / 7 3  

0 5 / 1 7 / 7 3  

0 5 / 1 7 /  73 

05  / 1 7 /  73 

05 /17 /73  

05  /17 /73  

0 5 / 1 7 / 7 3  

0 5 / 1 7 / 7 3  

0 5 / 1 7 / 7 3  

0 5 / 1 8 / 7 3  

0 5  11 8 /73  

05 /18 /73  

0 5 / 1 8 / 7 3  

0 5 / 1 8 / 7 3  

05 /18 /73  

0 5  /18 /73  

05  /18 /  73 

0 5 / 1 8 / 7 3  

05/l8/ 73 

3 5 /  181 73 

05 /18 /  73 

05 / 18 /73  

05 /18 /73  

0 5 /  18/73  

C l O  L50 L 90 
( D B A )  ( D B A )  ( O B A )  * ** *** * ** 

55 52 49 

56 53 50 

59  55  5 1  

55 53 5 1  

55  5 1  47 

NJ DATA - RAIN 

N3 DATA - RAIN 

NO DATA - RAIN 

53 49 46 

NO OATA - RAIN 

52 48 45 

5 1  48 46 

53 49 46 

54 5 1  47 

55 52 50 

58 5 4  5 1  

6 1  58 56 

60 5 8  56 

59 55  5 1  

59 56 52 

62 58 5a 

62 5 9  56  

63 5 9  56 

6 1  58 56 
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L NP 
(Di3AI * ** 

62 

60  

63 

58 

6 1  

57 

57 

57 

56 

59 

59 

62 

65 

61  

6 3  

63 

66 

6 7  

68  

65 

S TD 
DEV 

( D B A )  * ** 
3 

3 

3 

2 

3 

3 

3 

3 

2 

3 

2 

3 

2 

1 

3 

3 

2 

3 

3 

2 



NO1 SE YEASUREMENT DATA 

ROUTE 1-295 SECTION 7C 

MICROPHONE P O S I T I O N  2 

HOUR **** 
1500 

1600 

1790 

1800 

1900 

2000 

2100 

2200 

2300 

0000 

0100 

0200 

0300 

3490 

0500 

0600 

0700 

O R 0 0  

0900 

1000 

1100 

1200 

1300 

1400 

SAMPLE 
S I Z E  

“ IN .  J **** 
30 

31) 

30 

0 

0 

3 

0 

0 

7 

0 

30 

30 

20 

30 

13 

0 

0 

30 

30 

30 

0 

0 

30 

30 

DATE **** 
05/!7/73 

05/17/73 

05/17/73 

05/17/73 

05/17/73 

05/17/73 

05 / 17/ 73 

05 /17/73 

05 /1  7/ 73 

05/18/73 

05 / ‘ L 8 /  73 

05/18/73 

05 / 18/73 

05 /18/73 

05 / 18/73 

05/ 18/73 

05/18/73 

05/18/73 

05 /18/73 

05/18/73 

05/18/73 

051 18/ 73 

05 /18/73 

05/18/73 

S T D  
L 1 0  L 5 0  L 90 L NP DEV 

(DBAI (DBA)  ( D B A I  ( O B A I  ( 0 8 8 )  
*** *** *** * ** *** 
52 49 46 58 3 

53 49 46 56 3 

54 52 53 57 2 

NO DATA - MICROPHONE MALFUNCTION 

NO DATA - MICROPHONE MALFUNCTION 

NO DATA - R 4 I N  

NO DATA - R A I N  

NO DATA - R A I N  

64 59 5 5  6 9  3 

NU DATA - R A I N  

54 50  46 50 3 

63 57 52 72 5 

53 49 45 58 3 

54 50 47 59 3 

NO DATA - EQUIPYENT PROBLEM 

NO DATA - MICROPHONE MALFUNCTION 

Ni) DATA - MICROPHONE MALFUNCTION 

63 58 55 64 2 

59 55 51 64 3 

59 55 51 63 3 

NO 9 4 T A  - OPERATOR ERROR 

NO DATA - OPERATOR E R R O R  

69 6 7  64 75 3 

4 9 67 65 73 2 
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Route and Section 440-1D & 3A 

S t a t i o n ,  Ramp, o r  S t r e e t  Brace Avenue 

Municipal i t y  Perth h b O Y  County Middl esex 

S t a r t i n g  Time and S ta r t ing  Time and Date 
o f  First Sample 5/22/73 of Last Sample 08:00, 5/23/73 

Mobi 1 e Survey Sta t ionary  Survey ' Rural Suburban 

X Urban I 

AC Power X Source Outlet i n  basement df church 

Inve r t e r  DC Power 
T r a f f i c  counter loca t ion(s )  None used 

Road Description: P.C.C. B.C. Other 

- N.A.  

Normal X Rough Bumps Holes Smooth 

No holk; o r  bumps x 
Grade: Near lanes - -2% Far lanes +2% Number of lanes:  Near side 1 

Far sjde 1 

Center Garri e r  Height Median No Median - x 
Ramp Overpass Underpass A t  grade x 

Other 
1 

Locat ion(s)  and type(s)  o f  nearest  f l o w  interrupting device(s)  
I 

Stop signs a t  Brace Avenue and Hazel Avenue, and Brace Avenue and 

Carlock Avenue. 
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Route and Section 440-10 & 3A 

Station, Ramp, or  Street  Brace Avenue 

M i  crophone Locations : 

Height of Height of Distance t o  Distance to  f l o w  
microphone - microphone nqar lane - interruption 
i n  feet above grade - i n  fee t  device - i n  f ee t  

i n  feet 

5 12 4 5  4 Pos. 1 

5 12 50 4 Pos. 2 

N/ A Pos. 3 

N/A Pos. 4 

N/A Pos. 5 

Pos. 6 N/ A 

Pos. 7 ' N/A 

Description of Terrain Urban residential w i t h  church and school. 

Microphones placed on lawn adjacent to church. S i g h t  distance; towards 

R t .  440 about 400 f t .  Roadways are i n  a cut approximately 25 f t .  deep 

and are  not visible from ei ther  microphone position. 
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P0S.I- AT CORNER OF LAWN, 
145 FT. FROM R.O.W. 
LINE 

POS.2- 100 FT FROM POS. I 
r 

ROUTE 440- I D S  3 A  

A - Q X A  



RT 440 SECTION ID & 3 A  

I 

2 



1- 1,) ? J  1.)5/2?/ 7 3 3 7  r-3 56 73 4 

1530 2 5  i)5/22/73 57 h? 5 7  7 5  L 

1733 2 5  ; l E / Z Z /  73 67  63  5 h  7 5  S 

i 8 3 3  25 9 5 / 2 2 / 7 3  65 6 3  55 72 * 

?9',0 2 5  0 5 / 2 2 / 7 3  b L  5 0  55 7 1  L 

2333 2 5  3 5  / 2 ? / 7 3  6 2  55 51 71 4 

2 2  13 2 5  0 5  / 2 ?  1 7 3  6 5  59 5 3  75 5 

2 3 10 2 5  0 5 / 2 2 / 7 3  5 2  5 3  *q 7-r 5 

0 0 00 2 5  0 5 / 2 3 / 7 3  6 3  5 1  47 71 5 

0100 2 5  3 5 / 2 3 /  7 3  51. L9 ;6 6 +  L 

02 90 2 5  35 / 2 3 / 7  3 5.2 L€? 46 0 2  - 

3535  2 5  3 5 / 2 3 / 7 3  53 Llj 45 5 7  3 

30 30 2 5  1)5 /23 /  7 3  6 3  5 1  47 7) 5 

2730 2 5  3 5  / z  3/73 5 8  52 47 5 q  3 
- 

3a00 2 5  3 5 / 2 ? / 7 3  0 2  56 51 7 1  5 

3 ?!J@ 3 05 / 2 3 /  7 3  :#.I jATA - Q A I W  

1 d'lc, 3 0 5 / 2 3 / 7 3  ' :JO [ I A T A  - h A  IN 

1130 3 0 5 / 2 3 / 7 1  YV:] :)AT& - S P I N  
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123U 2 5  3 5 / 2 2 / 7 7  7 3  6 3  6 3  4 1  c 

1 3 3 0  33 35 / 22 /  7 3  5 2  56 5 1  7 7  5 

1400  33 0 5  1 1 2  / 7 3  62 56 5 2  71, 4 

1si)i) 2 5  0 5 / 2 2 / 7 3  62 57 52 73 v 

i 7;)U 2 5  0 5 / 2 2 / 7 3  64 5 7  5 2  7 2  5 

1930 2 5  0 5 / 2 2 / 7 3  6 3  57 5 2  7 1  ’t 

: 7839 2 5  35/22/73 62 57 52 7 1  4 

2 3 3 3  25 3 5 /  2 2 / 7 3  61 54 5 1  5 s  4 

0 4 d 3  ?5 05 / 2 ? / 7 3  53 c7 4 1  S h  3 

5593 2 5  3 5 / 2 3 / 7 3 53 L7 t- 5 b  3 

3 5 3 3  2 5  0 5 / 2 3 / 7 3  54- 4 3  -1 5 4  5 

3 7 3 3  2 5  0 5 / 2 3 / 7 3  5 3  5 2  -7  5 3  5 

2 7  3 5  2 5  3 5 1  2 3 /  73  6 5  6 0  55 7 5  5 

, ’  

4 3 3 )  3 0 5 / 2 3 / 7 3  N 3  ! > A T 4  - R A I N  

1300 3 05 / 23/ 73 Y 3  3 A T A  - 94IN 
1130 2 0 5 / 2 3 /  73 NCl 3414 - 2 A I Y  
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Route and Section 

S ta t ion ,  Ramp o r  

1-95, Skillman 

Street 314 + 00 N .  B. 

Municipali ty MontgomrY Township County Somerset 

S t a r t i n g  Time and Date S t a r t i n g  Time and Date 
o f  First Sample 15:00, 6/6/73 of  Last Sample 14:00, 6/7/73 

Mobi le Survey Sta t ionary  Survey x Rural x Suburban 

Urban 
AC Power X Source Cottage on school grounds opposite survey site. 

Inve r t e r  DC Power 

T r a f f i c  counter 1 ocat ion (s ) None used 

Road Description: P.C.C. B.C. Other 

N.A. X - 
Smooth Normal Rough Bumps Holes 

No holes o r  bumps 

Grade: Near lanes  Far 1 anes Number of lanes:  Near side 

Far side 

Center Ba r r i e r  Height  Median No Median 

Ramp Overpass Underpass A t  grade 

Other 

Locat ion(s)  and type(s )  of  neares t  f low interrupting device(s )  
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Route and Section 1-95, Skil lman 

Stat ion,  Ramp, o r  S t ree t  
! 314 + 00 

Microphone Locations: 
! 

Height o f  Height o f  Distance t o  Distance t o  f l ow  
microphone - m i  crophone near lane - i n t e r r u p t i o n  
i n  fee t  above grade - i n  f e e t  device - i n  f e e t  

i n  f e e t  

Pos. 1 Deleted due to equipment d i f f i c u l t i e s  

Pos. 2 Deleted due t o  equipment d i f f i c u l t i e s  

Pos. 3 Deleted due to equipment d i f f i c u l t i e s  

N/A Pos. 5 

N/A Pos. 6 

Pos. 7 N/A 

Descr ipt ion of Ter ra in  F la t ,  uncul t ivated f a n l a n d  w i th  3 f o o t  h igh 

grass and weeds t o  Pos i t ion  1. Maximum s igh t  distance 300 feet. Thick 

deciduous woods t o  50 f e e t  h iqh  f r o m  Pos i t ion  2 throuqh Pos i t i on  4.' Maximum 

s i g h t  distance about 100 fee t .  Almost no t r a f f i c  on nearby roads. A t  

l e a s t  three f r e i g h t  t ra ins  per day, c l e a r l y  audible. 

-.--- 



- -- 

AT STATION 314 

ROUTE 95 AT THE TRAINING 
SCHOOL FOR BOYS, 
SKI LLMAN 

ROUTE 95 A1 
SCHOOL FOR 
SKI LLMAN 

NGS \ 

A 4 3 4  



lQ33 5 3  il6 /at: / 7 3  

13d3 5 3  3 b / 3 6  / 7 3  

2 3 3 0  FC) 36 / 3 5 /  7 -4 

2 1 3 3  3 36 / O h /  73  

z z :I 3 5 it 0 6 / 0 5 / 7 3  

3 5 3 3  5iJ 3 5  /37/73 

100'3 5 3  06 / 0 7 / 73 

57 L 3  i 0  7 1  5 

LL 37 3 3  5 3  .* 

5 0  3Q 35 72  s 

4 3  3 5  3 5  5 d  4 

L h  f-7 3 8  6 4  5 



ROUTE 1-95 & SKILLMAN - TRAFFIC AND WEATHER DATA 

WIND WIND 
DIRECTION TEMPERATURE HUMIDITY 

ol 
TOTAL SPEED 

HOUR DATE TRAFFIC TRUCKS MPH DEGREE O F  10 

1500 96/06/73 - - 0 235 86 - 
1600 06/06/73 - 9 240 85 - 
1700 06/06/73 0 192 81 - 

- 
- - 
- - 1800 06/06/73 0 230 77 - 

1900 06/06/73 - - 0 21 0 77 

2000 06/06/73 c) 23 0 75 - 
21 00 06/06/73 - - 0 24 r) 72.5 - 
2200 06/06/73 - - Ir 19P 71 - 
230Q 06/06/73 - - 0 22r) 69 - 
0000 06/07/73 - 0 35 68 - 

- - 

.. - 
01 00 

0200 

03 @Q 

0400 

0500 

Mi00 

0700 

0800 

(3900 

1000 

1100 

1200 

1300 

1400 

06/07 / 7 3 

06/07 /7 3 

06/07 / 7 3 

06/07/73 

06/07/73 

06/07 / 7 3 

06/07/73 

06/07 / 73 

06/07/73 

06/ 07/ 73 

06/07 / 7 3 

06/07/73 

06/07 /7 3 

06/ 07/ 73 

0 

0 

r) 

0 

0 

@ 

0 

c1 

n 

n 

0 

0 

9 

0 

143 

135 

150 

93 

46 

60 

61 

126 

99 

19 

24 6 

1513 

163 

23 9 

67.5 

67 

65 

65 

66 

67 

68 

70 

75 

75 

77 

79 

80 

92 
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RT. 1-95, SKILLMAN 

I 

.- 

2 



Route and Section 1-95’, N.P.I. 

Station, Ramp, or Street 305 t 00 N.B. . 

Microphone Locations: 

Height of Height of Distance t o  Distance to  f l o w  
m i  crophone - m i  crophone near lane - interruption 
i n  feet  above grade - i n  feet  device - i n  feet  

i n  feet  

Pos. 1 Deleted because of equipnent troubl e 
~~~ 

Pos. 2 Deleted because of equipnent trouble 

Deleted because of equipnent trouble Pns- 3 

Pos. 7 N/A 

Description of Terrain F l a t ,  uncultivated farmland w i t h  grass and 

S i g h t  distance 2000 feet  minimum. weeds t o  3 foot height. Almost no 

t ra f f ic  on nearby roads. A t  l eas t  three freight trains per day, 

clearly audible. 
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1 PROPOSED R.O.W. LINE -- 
FUTURE ROUTE 95 S . .  B 

300 + 00 FUTURF x 
100'- .f 

Y --- 
PROPOSED R.O.W. LINE 

f 
CULTIVATED FIELD 

/ 4 

-0 
0 t 8 

i 

~ 0 0  ROUTE 95 N.B. 310 + 00 

.- -- 
POS. I 

POS.2 

POS.3 

PERPENDICULAR TO OF FUTURE 
-ROUTE 95 AT STATION 305 

pos.4 

ROUTE 95 AT THE NEW JERSEY 
NEURO-PSYCH1 ATRIC INSTITUTE, SKI LLMAN 

\ 

-165- 
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RflUTE 7 - 9 5  / h J P T )  

MICROPHONE POSITION L 

HnUQ 
i * n *  

1200 

1300 

1400 

1500 

1600 

1790 

1 ROO 

1900 

2000 

2100 

2?00 

230'7 

0000 

01 00 

0200 

03 00 

0400 

0500 

0600 

0700 

OS90 

0900 

1 0 0 0  

1100 

S4YPLF 
s IZE 

f Y I Y . )  **** 
50  

40 

5 5  

50  

50 

50 

5 0  

50 

50 

3Q 

0 

0 

50 

50 

27 

50 

50 

50 

5 0  

50 

50 

5 0  

50 

50 

D A T F  
**** 

06/1'!. /73 

06/11/73 

06 I 1  1 / 73 

06/11 /77 

06/11/73 

06/11 /73 

05 111 /73 

06/11 /73 

06 / 1  1 / 73 

0611 1 / 7 3  

06/11/73 

!Ih/l' / 7 3  

06/12/73 

06 1 1 2  1 7 3  

Ob/12/73 

06 /12/77 

06/12 /73 

06 /I 2 /73 

o w 1  2 1 7 3  

06 / 1 2  / 7 3  

94 / 12 /73 

06/12/73 

06 11 2/73 

05 112  177 

L50 
/ D R A  1 
* ** 

3 h  

36 

36 

'7 

35 

35 

37 

17 

17 

L 2  

YCl DdTA 

NO DATA 

G9 

50 

00 

46 

46 

62 

49 

07 

57 

49 

50 

49 

L 90 
t Qt34) 
* ** 

3 3  

32 

33 

3 6  

34 

33 

34 

34 

34 

73 

- EQUIPYFNT 
- F31JlPMFNT 

06 42 

07 46 

13 34 

40 36 

30 36 

3 5  16 

40 3 6  

b7 3 3  

LL 4 1  

L3 7 8  

44 3 8  

43 3R 

STD 
')EV 

( 9 B A  1 
* ** 

4 

5 

5 

5 

3 

CL 

6 

4 

4 

6 

3 

3 

3 

5 

5 

4 

5 

6 

5 

4 

5 

5 
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ROUTE 1-95 (NPI )  - TRAFFIC AND WEATHER DATA 

WIND kIIND 
TOTAL SPEED DIRECTION TEMPERATURE HUM1 DITY 

HOUR DATE TRAFFIC TRUCKS MPH DEGREE OF % 

1200 

130Q 

1400 

1500 

1600 

1700 

1800 

1900 

2r)OO 

21 00 

2200 

2300 

0000 

01 00 

0200 

0300 

0400 

0500 

Q600 

0700 

0800 

0900 

B 1000 

3 1100 

06/11 73 

06/11 / 73 

06/11 /73 

06/11/73 

06/11 /73 

06/11/73 

06/11 /73 

06/11 /73 

06/11 /73 

06/11 /73 

06/11/73 

06/11 /73 

06/12/73 

06/12/73 

06/12/73 

06/12/73 

06/ 1 2/73 

06/12/73 

06/12/73 

96/12/73 

06/12/73 

06/12/73 

06/12/73 

06/12/73 

270 

2 50 

228 

2 28 

248 

24 2 

236 

230 

225 

22 5 

- 
225 

22 5 

225 

220 

220 

220 

220 

220 

220 

21 6 

220 

21 8 

196 

88 

90 

93 

92 

91 

89 

87 

84 

80 

76 

- 
- 
69 

68 

72 

70 

5 9  

68 

69 

74 

77 

80 

85 

88 



Route and Section 440F-2J* 

Station, Ramp, or Street  

Municipal i ty  B ayo nn e County Hudson 

Starting Time a n d  Date 

326 + 00 N.B. 

Start ing Time and Date 
o f  Firs t  Sample 16:00, 7/18/73 of Last Sample 15:00, 7/20/73 

Mobile Survey Stationary Survey x Rural Suburban 

Urban x 

Inverter DC Power 

Traffic counter None used-nearest s t r e e t  was Kennedy 

Blvd.  about 1500 f t .  west o f  Position 4.  
I 

Road Description: P.C.C. B.C. x Other 

N.A. 

Smooth Normal Rough Bumps 

No holes or bumps x 
Grade: Near lanes 0 Far lanes 0 Number - 
Far side 2 

Holes 

o f  lanes: Near side 2 

Center Barrier ,9ei g h t Median No Median x 
Ramp Overpass Underpass A t  grade x 
Other _z 

Location(s) and type(s) o f  nearest flow interrupting device(s) N.A. 
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Route and Section 44OF-25 

Stat ion,  Ramp, o r  S t ree t  326 + 00 N.B. 

Microphone Locations: I 

Height o f  Height o f  Distance t o  Distance t o  f l ow  
microphone - m i  crophone near lane - i n t e r r u p t i o n  
i n  f e e t  above grade - i n  f e e t  device - i n  f e e t  

i n  f e e t  

Pos. 1 4 N.A. N.A. N.A. 

Pos. 2 4 N.A. N.A. N.A. 

Pos. 3 4 N.A. N.A. N.A. 

Pos. 4 I 4 N.A. N.A. N.A. 

Pos. 5 N.A. N.A. N.A. N.A. 

Pos. 6 N.A. N.A. N.A. N.A. 

Pos. 7 N.A. N .A. N.A. N.A. 

Descr ipt ion of Terra in  Hudson Co. Park-48th S t .  Bayonne. F la t ,  w i th  

mowed grass. Very widely scattered trees. S iqht  distance over 3000 

ft. i n  a l l  d i rec t ions  except east towards Kennedy Blvd. S iaht  distance 

t o  east about 100 ft. t o  edge of enbanlanent east o f  Pos. #4. Abrupt 

increase of about 12 ft. with t rees brush and other vegetation along top 

of embankment. Kennedy Blvd. not v i s i b l e  and t r a f f i c  no t  audible. Planes 

a t  Newark A i rpo r t  and ships i n  Newark A i r p o r t  and ships i n  Newark Bay c l e a r l y  

audible. Traf f ic  on New Jersev turcpi!ie Extensics audib le  as ambient. 

- 
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P 

400' T 
200' t 
4 lod 

EX1 STING BULKHEAO 

f 
100' 

.k 

320 325 -+ 

HUDSON COUNTY PARK 

1 Pos.4 

PE R PENDICULA R TO 
g OF FUTURE ROUTE 

/440 AT STATION 326 t o 0  

1 Pos. 3 

1 Pos.2 

BOAT 

BAS I N  
I 

1POS I 4EJ 
FUTURE ROUTE 440 N.B. 

- - 

/ -- - - -  ------- 

FUTURE ROUTE 440 S.B. 
ROCK WALL 

NEWARK BAY 

PIERHEAD AND BULKHEAD LINE 
--- L- -- 

ROUTE 440-2J 

- I f l -  



RT.440F SECTION 2 J 

I 

2 



N O I S E  MEASUREMENT DATA 

ROUTE 4 L O F  SECTION 2 J  

MICROPHONE P O S I T I O N  1 

HOUR 
* * 4 *  

1600 

f 700 

1900 

1,900 

Zd03 

2130 

2 2 0 0  

2 300 

3000 

01 00 

0200 

0 3 0 0  

oeoo 

0500 

0600 

0 700 

O R 0 0  

0900 

1000 

1100 

I200 

1300 

1403 

1500 

SAMPLE 
SIZE 

( M  IN. 1 **** 
5 5  

5 5  

5 5  

5 5  

5 5  

5 3  

25  

2 5  

2 5  

25  

0 

0 

53 

55 

0 

0 

0 

55 

0 

0 

5 0  

5 5  

5 5  

55 

DATE 
*4**  

07/ 18/73 

07/18/ 73 

37/18/73 

0 7 /  Id/ 73 

07/18/73 

C)7/ 191 73 

07/18/73 

07/18/73 

07/19/73 

07/19/73 

07/19/73 

0 7 / 19/73 

97/19/73 

07/19/73 

07/19/73 

07/ 191 73 

0 7 / 1 9 / 7 3  

071191 73 

0 7 / 1 9 / 7 3  

07 /19/73 

0 7  / 1 9 /  73 

0 7  / 19/ 73 

07/19/73 

07/ 19/73 

L 1 0  
( D B A )  * 48  

69 

70 

69 

69 

67 

67 

65 

65 

65 

65 

s TD 
L 5 0  L 90 L NP D E J  

( 0 8 4 )  ( O O A )  (LIBA) ( D R A )  
* ** *** *** * ** 

64 61  75 3 

6 5  61 77 4 

63 59 75 G 

64 60 75 4 

63 59 77 5 

63 61 73 3 

62  55, 7 2  3 

63 61 69 2 

62 60 74 3 

62 60 74 3 

NO DATA - NONREPRESENTATIVE N O I S E  

NO DATA - NONREPRESENTATIVE N O I S E  

68 63 61 76 3 

69 65 61 72 3 

NO Q A T A  - EQUIPMENT PKUBLEM 

NO DATA - EC)UIPHENT PROBLEM 

NO DATA - EQUIPMENT PRORLEM 

71 68 66 74 2 

NO DATA - EQUIPMENT PROBLEM 

NO DATA - EQUIPYENT PROBLEM 

70 64 6 1  77 4 

69 64 60 77 4 

69 64 61 76 4 

67 62 47 87 8 
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NOISE Y E A S U R E M E N T  D P T A  

ROUTE 440F S E C T I O N  2 J  

M I C R d P H O N E  POSITION 2 

Mil  UR 
**** 
l b o o  

1700 

1803 

1900 

2030 

2130 

2200 

2300 

3000 

3100 

0200 

3330 

04 00 

0500 

3603 

0700 

oaoo 

0900 

1000 

1 LOO 

1200 

1300 

1400 

1500 

S A H P L E  
SIZE 

( M I N ,  1 D A T E  **** 
55 

55 

55 

55 

4 5  

5 4  

55 

55 

55 

55 

55 

55 

50 

55 

55 

55 

45 

55 

55 

50 

53 

50 

55 

35 

*+** 
07/ 181 73 

07 / 18/ 73 

07/18/73 

07/18/73 

07 /18/ 73 

07/18/73 

3711 8 /  73 

07 / 18/73 

07 /19/73 

07 /19 / 73 

07/19/ 73 

07 / 191 73 

07/19/73 

07 /19/73 

07/19/73 

07/ 19/73 

07/19/73 

07/19/73 

07/19/73 

07 / 1 9 /  73 

07/19/73 

O7/19/ 73 

07/19/73 

07/19/73 

LLO 
( D B 4 )  * ** 

59 

61 

61 

64 

57 

55 

55 

59 

55 

57 

55 

55 

55 

55 

53 

62 

63 

60 

62 

61 

61) 

63 

62 

66 

- 

L 5 0  
( DBA 1 *** 

54 

55 

57 

5a 

53 

53 

51 

53 

52 

53 

52  

53 

53 

5 3  

54 

58 

59 

58 

58 

57 

53 

55 

57 

55 

L 90 
( D H A )  * ** 
51 

51 

52 

53 

51 

51 

47 

51 

48 

50 

50 

51 

51 

51 

51 

56 

56 

55 

56 

54 

50 

51 

52 

51 

L NP 
( i ) B A l  

f- ** 
67 

70 

69 

73 

66 

61 

61 

67 

62 

68 

6 2  

59 

64 

56 

71 

66 

70 

64 

67 

69 

68 

6 9  

70 

75 

S T D  
DEV 

(Di34) *** 
4 

4 

4 

1 

3 

2 

3 

4 

3 

4 

3 

2 

3 

1 

4 

3 

3 

2 

3 

4 

4 

4 

4 

5 



, NO1 SE M E A S U R E M E N T  D A T A  

R O U T E  440F S E C T I O N  2 J  

M I C R O P H O N E  P O S I T I O N  3 

HOUR 
**** 
1600 

1730  

1800 

1900 

2000 

2100 

2 2 0 0  

2 3 0 0  

0000 

0100 

3200 

3300 

0400 

0500 

0600 

0700 

0800 

0900 

1000 

1100 

1200 

1 3 0 0  

1400 

1500 

SAMPLE 
SIZE 

( Y I N . 1  D A T E  
**** 
20 

5 5  

5 5  

40 

5 5  

40 

25 

0 

2 5  

25 

25 

2 5  

2 5  

2 5  

20  

2 5  

2 5  

30 

50 

5 5  

5 5  

5 5  

5 5  

55 

***+ 
07 /19 /73  

c)7/ 19 /73  

07 /  19 /73  

07 / 19 /  73 

07 /19 /73  

07 /19 /73  

07 /  19 / 73 

37 /19 /73  

91 /23 /73  

07 /20 /  73 

07 / 2 0 /  73 

07 / 201 73 

07 /20 /73  

07 /20/ 73 

07 /20 /73  

07 /20 /  73 

07 /20 /73  

07 /20 /73  

07 /20 /73  

07 /20 /73  

07 /20 /73  

07 /20 /73  

07 / 2 0 /  73 

07 /20 /73  

L 1 0  
( D B A )  *** 

51  

60  

7b 

66 

65 

6 4  

62 

L 50 
1 DBA 1 
* * f  

48 

57 

64 

62 

6 1  

60 

59 

L90  
( O B A l  *** 

4 5  

5 3  

5 9  

5 8  

5 5  

57 

5 6  

NO D A T A  - O P E R A T O R  

6 4  

7 1  

70  

70 

60 

5 9  

60  

63 

66 

66 

65 

65 

67 

6 1  

62 

6 1  

175 

59 

62 

6 1  

61  

58  

57 

58 

60 

63 

63 

62 

62 

63 

5L 

58 

56 

5 6  

5 7  

5 7  

5 7  

5 5  

54 

56 

56 

6 0  

41 

59 

5 9  

5 9  

5 1  

5 6  

5 2  

L NP 
( D B A I  

4 ** 
60 

70 

9 1  

74 

75 

69 

69  

E R R O R  

70 

79 

79 

79 

70 

63 

63 

67  

73 

7 1  

7 1  

72 

8 3  

74 

71  

68 

S T D  
DEV 

( D B A )  *** 
3 

3 

7 

4 

5 

3 

3 

3 

5 

5 

5 

4 

2 

2 

3 

3 

2 

3 

3 

5 

5 

4 

4 



NO1 SE MEASUREMENT D A T A  

ROUTE 440F S E C T I O N  2 J  

MICROPHONE P O S I T I O N  4 

SAMPLE STD 
S I Z E  L10 L 50 L 90 L NP D E V  

HOUR (HIN.1 D A T E  ( D B A )  ( D B A )  ( D B A )  ( 0 8 4 1  ( D B A )  **** **** **** *** *** *** * ** * ** 
1600 20 07/19/73 58 54 5 1  67 3 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

0000 

01 00 

0200 

0300 

0400 

0500 

0600 

0700 

0800 

0900 

1000 

1100 

1200 

1300 

1400 

56 

50 

40 

50 

55 

55 

0 

55  

55 

5 5  

0 

0 

0 

0 

0 

0 

0 

55 

0 

0 

55 

0 

07/19/73 

07/  19/73 

07 / 19 /73 

0 7 / I. 9 / 7 3 

07/19/73 

07/19/73 

07/19/73 

0 7 / 2 0 /  73 

07 /2  0/73 

07/20/73 

07/20/73 

0 7 / 2 0 / 7 3  

07 / 20/73 

07 / 20/ 73 

07 /20/ 73 

07/20/73 

07/20/73 

07 / 2 0 / ? 3  

07/20/73 

07 / 20/ 73 

07/20/73 

07/20/73 

59 54 5 1  68 3 

57 53 5 1  70 4 

58 54 51 64 3 

60 5 7  55 66 3 

59 57 53 64 3 

59 54 51 66 4 

NO D A T A  - E Q U I P M E N T  PROBLEM 

58 54 5 1  6L 3 

57 53 5 1  6 3  3 

57 53 5 1  65 3 

NO DATA - MICROPHONE M A L F U N C T I O N  

NO D A T A  - MICROPHONE MALFUNCTION 

NO D A T A  - MICROPHONE M A L F U N C T I O N  

NO DATA - MICROPHONE M A L F U N C T I O N  

NO D A T A  - MICROPHONE M A L F U N C T I O N  

NO D A T A  - MICROPHONE M A L F U N C T I O N  

NO D A T A  - MICROPHONE M A L F U N C T L O N  

64 60 56 70 3 

NU D A T A  - N O N R E P R E S E N T A T I V E  N O I S E  

NO D 4 T A  - OPERATOR ERROR 

68 64 60 75 3 

NO D A T A  - N O N R E P R E S E N T A T I V E  N O I S E  

1500 0 07/ 20 / 73 NO D A T A  -- E Q U I P M E N T  PROBLEM 



I 

I 

ROUTE 440F SECTION 25 - TRAFFIC AND WEATHER DATA 

W IN0 WIND 
TOTAL SPEED DIRECTION TEMPERATURE HWIDITY 

HOUR DATE TRAFFIC TRUCKS MPH DEGREE O F  (1: 

1600 07/18/73 - - 0 320 82 - 
1700 07/18/13 - - 0 120 80 - 
1800 07/18/ 73 - - 0 160 76 - 
1900 07/18/73 - - 0 180 76 - 
2000 07/18/73 - 0 178 74 - 
21 00 07/18/73 - - 0 202 72 - 

- - 0 200 73 - 
2300 07/18/73 - - 0 200 71 - 
0000 07/19/73 - - 0 200 69 - 

- - 0 21 0 65 - 
- - 0 21 0 67 - 
- - 0 21 0 66 - 
- - 0 21 1 62 - 
- - 0 226 62 - 
- .I 0 225 67 - 

240 69 - 

- 

2200 07/18/73 

01 00 07/19/73 

0200 07/19/73 

0300 07/19/73 

0400 07/19/73 

0500 07/19/73 

0600 07/19/73 

0700 07/19/73 - - 0 

0800 07/19/73 - - 0 2 55 71 

0900 07/19/73 

1000 07/19/73 

- 
- - 0 256 73 - 
- - 0 232 18 - 

- 11 00 07/19/73 - - 0 230 82 

- 1200 07/19/73 - - 0 228 85 

- 1300 07/19/73 - - 0 230 86 

1 500 07/19/73 - - 0 230 85 

- 1400 07/19/73 - - 0 228 86 

- 
1640 07/19/73 0 258 85 

1 77 



ROUTE 440F SECTION 25 - TRAFFIC AND WEATHER DATA 

W IN0 WIND 
TOTAL SPEED DIRECTION TEMPERATURE HUM1 DITY 

HOUR DATE TRAFFIC TRUCKS MPH DEGREE OF ‘2: 

1700 

1 800 

1900 

2000 

21 00 

2200 

2300 

0000 

01 00 

0200 

0300 

04 00 

0500 

0530 

0600 

0640 

0805 

0900 

1000 

1100 

1200 

1300 

1400 

1500 

07/19/73 

07/19/73 

07/19/73 

07/19/73 

07/19/73 

07/19/73 

07/19/73 

07/20/73 

07/20/73 

07/20/7 3 

071 20/7 3 

07/20/73 

071 20/73 

071 20/73 

071 20/73 

07/20/73 

071 20/73 

07/20/73 

07/ 20/7 3 

071 20/73 

07/20/73 

071 20173 

07/20/73 

07/20/73 

0 

0 

0 

0 

0 

0 

- 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

r) 

0 

178 

246 

244 

250 

248 

228 

21 6 

- 
220 

2 26 

21 5 

21 4 

21 4 

21 2 

20 5 

21 4 

21 0 

220 

222 

220 

226 

226 

234 

223 

225 

84 

84 

82 

80 

76.5 

74.5 

- 
73 

73 

71 

72 

71.5 

70 

69.7 

69.5 

72 

74 

75 

79 

a2 

83 

84 

84 

84 




