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· 1~ Introducti6n 

. ' \ 

1.1 Project Objectives 
. . •. ·; I 

·,1 
'! 
i 

' ·. i 
' This is the final repo1rt 

I 
I 

I , . 

for a, six year traffid noise/study havi ngs 
•. _.' . . I 

'two d,isti net obj~ctives: 1 
\ _,, 

I , I 

r - ,~ The est,ablishment'?f baseline levlels of noi~e adjac~ntto t,Ypical 

-roads ,A ord~r to detect supsequent ,chang1s in noise level,s. 1 'Noise 
, I i I ' • ·, -- " 

measurement surveys w~~e conducted· along. a) roadways prior'to ·construction 

or reconstr'uction or before\ opening to t~affi and ·b) · the ;sa~e roadways 
. . • . . I .. , . • • 
after cons,,truct,on or recon,truct1on and o,pen,rng to traffic. 

I 

\ 

2) The comparison of ~ct1J1al noise( levels, at locations ha'ving variatioris 

fn traffic, roadway-, and to~ographlc_•l pa1ameters with theoretical predictfo~s 
' .• I· .,, , -

util~zing the Transportatjo~ Systems Cent1r Tra~fic Noise Predic~ion Program 

l / _{JSC-1 progr.am) and the Michig!an Traff,ic Noise Prediction Program (Michigan 

/ 

program). 

1.2 Projec~ Exec~tion I 
I 
i _,J 

I 
The overa 11 project was undertaken under three maj o'r work programs 

after ea·ch of which a report was produced. During the work program· for 1Fi seal · 
. . I I 

Ye~r:,s'(FY) 1972 and 1973, thi before constructi.on existin~ noise measurements 

1were taken at tweJve sites, Torresponding to <;>bjectivf: la}- above. During the-
1 I • 

work program for FY 1974 and \1975, traffic L10 n~iS'7 le~vels were me,asured and 

compared to predicted nQise levels at six other S'ites, corresponding to ' 
! i 

objeoti~e 2) above. Du~ing ~he work program fo~ FY 1976 and 1977, the after 
' 

- I / , 

construction' existing noise ~easu,rerients were retaken at six before sites, 
., . 

corresponding to objective l~)and compared to the before construction levels, 

completing objective 1 ). · In :addition, su~plemental traffic Leq, noise levels, 
• • I I \ 

" predicted and meastired, were :Compared for the sites of work program FY 1974 

/ 

I. -1-
I ' . ) 



and 1975, further developing objective 2). The project may be summarized in 

terms of work program tasks accomplished during each phase. 

1.3 Befor~ Measurements 

The First Interi~ Report documents wbrk accomplished during Fiscal· 

Years 1~72 and 1973 to acquire before construction noise measurements. The 

follow'ing tasks were accomplished. 

1) New equipment, i nc1 udi ng mi crop hones, tape' recorders, sound l eve 1 

meters, graphic level recorder, and statistical distribution analyzer, 
I . 

required to conduct noise surveys was ordered and received. 

2) A methodology for determining duration and frequency of sampling 

times for a 24-hour period was developed. 

3) The above methodo,ogy was field tested at each of the three sites 
-

having varied traffic volumes for three consecutive 24-hour p_eriods at each 

site. 

4) /\ cm:1puter program was developed to analyze the noise data collected 
, 

at three sites for tile purpose of df:terminfog sampling times. 

5) The computer analrsis of the data yielded probabilities for estimating, 

noise levels vlithin given tolerances for various sarnple durations and 

frequencies for the different traffic volur1e situations. 

6) ,f\ list of possible sites for measurement of noise before construction 

or reconstruction ipf a highvrny facility was compiled-. 

7) A computer program for analyzing noise sample cumulative 
'- J distribution data for the, purpose of obtaining appropriat~ noiseJevels 

V!as dev.e 1 oped. 

8) Field measurements of noise 1•1ere made before cqnstruction at 
I 

-2-
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. ' 

\ -

'-

./ 

1 twe1 ve sites arid the data analyzed as fo 11 ows: 
.I 
' ' a) · Ne\'i cons tructi dn 

- ••• I 

b), New Construction . , ..•. · ' . ·, ! 
c) New Constructio,n 

rural - 2- sites ) . I . 

suburban -· 2 sites 

urban - 3 sites·· 
. : New Construction - inte,rchang¢s - 3 sites 

e) ,Reconstruction, 2 sites ;. 
I '~ I·. 

I ' 

1 The m~asurem~nt pr9cedure involved taking• 30 to. 55 minute samples_ of 
I 

existing noise per hour of th~ twenty..;four hour measurement day at all 

··positions in each site~ The noise samples were reduced by the statistical -

distribution analyzer·to obtain noise level distributions from which desired , I . . • 
· . I i • • • • . ·, ·' 

noise levels could be comput~d usi,ng t,he technique of spline fit~ing. 
( . • I ' 

( i 
. • . : .I ' 

1.4 Measurement and Prediction Comparison 
. . : 

'\ . 
: I . 

The S~cond Interim Repolt ~<y:uments work accomplished during Fiscal 

Years 1974 and 1975 to comparre measured and predicted traffi~ noi-se levels . I . .,. .. . 

adjacent to. ex0st1ng roadl'/ay+ The folloJ1ng tasks were accoinplisbed, 

l) Six noise measm~emen\t sites were se l ec:;ted . 
.. , I 

- 2) - Noise levels w~re talpe recorded and ana,lyzed at various positions 
. .J ' 

at each site~. Traffic ·data'was simultaneously recorded. 
I 
i 

3} The.sires were surveyed using standard surveying techn·i ques 1to 

determine distances and eleva~ions of microphone ppsitions and barriers ' I 

I 
. . i . . 

relative to the roadway, for ~nput into the prediction programs. 
- . ' f ,' \ 1 

I , 
4) Noise level predicti?ns were made for each site using the 

I - • 

' Michigan_ program and, the TSC \prdgram (M0D;.02) ~-

5} Th,e measur~d and,pre~ic.~ed Lrn noise levels were statistically 
• I . I . 

compared to determi.ne the acc~rac_y of th~ programs._· To accomplish this. 
/ I . . 

the Annandale ·and Netcong sit~s- below were divided into subsites whicn ar.e I . . 

. ,· 
/ ' 

j 

. \_ 

' ) 



) 

considered as sites for a computerized statistical analysis. Thus 
' 

comparisons of noise levels were made for the following nine- analysis sites~ 

a).Route 29,"Section 13A (Residential) - Urban residential area 
a 1 o·ng at-grade four lane divided roadway. , · 

' . 

b) Route 29, Section 13A (Sfacy Park) - Metropolitan park along 
at~grade four lane divided roadway. 

·, 

c) Route I-78, Section 2G (~lintori) - Rolling grass along transition 
between depressed and at-grade six lane divided roadv~ay. 

I 

d) Route I-78', Section 2f1 & 3E (Annandale) microphone positions 1, 2, 
3 and 4 - Rolling grass along depressed six lane divi&ed roadway. 

e) Route 1:7a, Section 2M & 3E (Annandale) microphone positions 5, 1 6, 
7 and 8 - Light woods and rolling grass along transition between 
depressed and elevated six lane divided roadway. 

f) Route 1-78, Section 2M & 3E (Annandale) microphone pos~tions 9, 
10~ 11 and 12 -- Open grass along elevated six lane divided roadway. 

g) Route I-287, Section lE, 48 and 5B (Bridqewater) Open grass between 
high school parking lot and dense woods along at.:grade 'four-lane 
divided roadway with partially raised median. 

· h )· Route I-80, Section 1B & 2L (Netcong) mi crop hone pas it ions 1 , 2 
and 4 - \·loaded area along elevated six lane divided roadway with 
up to 2,~ grade1 at i-nterchange with Route 206. · • 

i) Route I-80, Section 1B & 2L (Netcong) microphone positions 5 and 1 8 
- ~Jooded area around highway maintenance yard along route 206, an 
at-grade four lane divided roadway with variable median and up.to 

grade, at interchange with Route I-80. · - ,. 

6) .A method to produce corrections to predicted levels was developed 

and "appJied to the above sites. The method uses multiple regression equations 

which regress differences between measured and predicted levels against 

significant traffi~ and geometry variables. The significant variables ,are 

determined,by .step-wise regression; 

.-4-



' . 

I 

i 
I. 
I 

l.5After\Measurements 
I 

The Fina 1 Report docum~nts \·1ork perrormed d4ri ng F1 seal Year i 976 
I ' ' I ,' ' . to acquire after construction; noise measurements and compare, them ·to 

I , 
I 

befor~ construction measurements, which/ were documented in the First 
) i • ! 

Interim Report. It details l•10rk performed to supplement the nois~ 
' I ' 

I 

predict ion and measurement cpmpari son of the Second Interim Report. 
• I ' 

/The Final Report also summar:izes and integrates the previou1s reports 
, I . 

in terms of the overall proj~ct objectives. The following tasks were 

accomplished. I 

I 
1) The following six sites were selected for after construction 

measurements, because they were the only ones of the original tw~lve 

open to traffic at the time 6f the after surveys: 
I '. 

a) Route I-195, Section lB (Hamilton Township) - new construction, 
urban. 1 

• 

i 
I 

b}Route 440, Secticln 10 & 3A (Perth Amboy) - new construction, urban. 
I 

· c) Route 33F, Sectidn 1/\ i~ 2!\ (Freehold Township) - new construction, 
i'nterchange. . I. 

i 

d) Route 9, Section !12C & 220 (Howell Township.- reconstruction. 

e) 1Route I-295, Section 88 & 9/\ (~awrence Township.), new construction, 
rural. · · 

f). Route 174, Section 1A (Lawrence Township) - new construction1, 

surburban. 

2) No1$e levels were tape recorded and the data analyzed at various 

positions at each site~. Traf~ic data was simultaneously recorded. 

3) A staiistical method\ bas~d on analysis of variance an.d t-tests was 
- ' ' ! 

comp uteri zed 

. 4) The 

, . i I 

to compare beforp and after levels at each site. 
, I 

before and afterl notse levels at each site were grouped with~ 
. I I ' 

I 

respect to peak, daytime off:..peak, and nighttime hours (determined by traffic 



volume) a.'nd microphone position then compared using the statistics program. 
I 

Another work requirement for the Final Report iwas added after the 

~eview of the Second Interim Report. The Leq's (equivalent noise levels) 

predicted only the TSC program, were to be-compared td those observed in· 

the field. 

During the time since the Second Interim Report predictions, the TSC 

program (MOD-02) had been updated at the NJDOT facility. This circumstance 
' . . ' 

necessitated revision of the original noise level predictions to reflect 

the u~date. Thus these additional major work .tasks were undertaken.' 

5) Noise level predictions were made for Second Interim Report sites· .. 

.. with the updated TSC program (MOD-03). 

6). The measured- and predicted equivalent noise levels were cor.ipared 

to determine the accuracy of the updilted TSC program ... The findings of the • ' 

Second Interim Report were revised to reflect the updated TSC program results. . .;;, 

2. Con cl us ions 
\ .. 

2. l Before- and /\fter Comparison 

As expected, existing noise levels rise when a new highway is built. · 
' ' ' There \'Jere very significant increases in after highway construction ~xisting 

nois~ levels ~rom before construction existing noise ldvels for three of 

the six sites located adjacent to Routes 174, I-195, I-295. These three sites 

were all nev, construction with no previous highway traffic. Significant 
( 

increases in measured noise levels ranged fror1 3 to 12 dll/\ at these sites 

during daytime~ peak and off-peak hours. Only Rnute 174, registered 

significant nighttime increases. Such rises in average existing noise lev_els 

may be, controllable by nois·e abater:1ent measures. 

-6-
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, 1 Existing noise levels. ll)ay not ah1ays rise, if noise abatement is 

·bujlt in. Ther~ was no significant difference in bef~re and after existing 
i I 

noise levels at Route 440. This vrns que to the depr'essed road~ay configura-

tion and 'the higher urban noise levels at the/site. There was a significant 

decrease in existing noise l~vels within a 400 foot distance after highway 

reconstruction of Route 9. This was probably due to less traff1c, traffic 

redistribution, a center barrier, and a smoother road surface afterward. 

The site 'adjacent to Route 33F interchange was an anomaly because 

Route 33F was not complete at the time of the after survey and did not ' 

carry traffic past the microphones .. As a consequence, although there was 
\ 

'a significant difference between before and after construction existing 

noise levels, the difference'was due to a decrease in after construction 

noise levels at half the microphone rositions. This occurred because the 

ramps constructed at the interchaY\ge acted as a noise barrier between these 
i 

microphpne positions and existing Route 79, a two lane road. 

/\ summary of ,7he before . and after highway construction data for a 11 
,' ,, 

sites is presented in Table l. The table 'gives mean levels at measured 
\ 

distances from the major noi~e generator at_each site for each of the 

three major groups of hours dur1ng the day. 

2,2 Measurement and Prediction Comparison 

For the TSC program, L10 nbis~ levels were predicted by the original 

version (MOD-02) 1of the program and Leq levels were predicted by the updated 

version (MOD-03). Only L10 levels were predicted by the Michigan program, as 

it does not compute leq level's, Conclusions at:iout. the TSC program were 

drawn from the ~pdated Leq compa'ri son measured and predicted noise 1 eve ls; 
I 

those about the Michigan prog~am, from the Lio comparison. 
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Tf\BLE 1 

Before and /\fter liean L10 _Levels _For A.11 Sites 

Site 

Route 174 
New Construction, Suburban 
(Four lane, with center 
barrier) 

Route I-195 
Mew Construction, Urban 
(Four Lanes with median) 

Route r~295 . 
New Construction, Rural 
(Six Lanes with median) 

Distance to 
Near Lane 

100 1 

200' 

400 1 

95' 

72' 

200' 

Mean l10 (dBA) 
Peak Hours·. 

Before 

52.8 

49.8 

50.9 

67.9*" 

50.8 

51.9 

After 

65.2 

58..4 

57 .4 

70o4 

65.2 

60. l 

,--- ' * Only one sample (8 min.) stopped because of construction noise. 

Mean l10 (dBA) 
Off-Peak Hours 

Mean L10 (dBA) 
Hightt1rne Hours 

Before 

51.2 

51.4 

49.6 

55.3 

54.0 

50.8 

f\fter Before 

63.2 51. 1 

56.7 47.7 

55.2 49.8 

66.6 50.8 

62.7 49.5 

57.5 52.0 

After 

61.4 

54.4 

55.5 

55.7 

55.5 

53.4 
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Site 
-

Route 440 
New Construction, Urban 
(Six -lanes with center 

~bar~rltt~ in._25•__:___cutJ ____ -~-
-

-

Route 9 
Reconstruction -

(Two lanes to four 
lanes with center barrier ) 

0 

Route 33F 
Interchange 
(Two 1 ane- county road, 

- major generator) 
-

/ 

~-

-

:._ ' 

TABLE l (cont.) 

/ 
\ 

Mean t 10 (dBA) Mean L10 (dB~) Mean LlO (dBA) 
Peak Hours Off-Peak Hours Nighttime Hours 

Distance to -
Near lane - Before .After Before After Before After 

200 1 '~ 
(135 I to CiJt) 62.2 64 .1 64.1 62.9 55.6 54.7 

___ 300_1_/ __ -----
,_ 

f 
~----- --- ---- ----- ,----- -- -- ----- -- --- ----- -------- - - --~-- --- -- -

(23.5 I to cut) 63.3 63.4 62.4 61. 9 54.6 53'.I 

HlO' 67.5 65.9 66 . .';. r-4_ .1 61.5 58.2 
-

200 1 65A fj(). 4 f52.7 58~0 58.3 .p2.3 

400 1 ?8.3 55.4 56-.8 53.2 51.9 49.7 

650' 54 .1 51.2 53.8 51. 5 49.3 44.3 

'380' 59.6 55.5 59.3 _ 54. 9 54.,7 53.3 

- 640' 58.1 53.4 - 56.7 54A 52~6 -49.8-
-

--

450 1 54.2 56.2 53.2 54.2 48.8 52.0 
-

/' 

220 1. 57.3 60.6 , 56 .8 58.8 - 50.8 55. 1 

580' -55 .1 56.3 54.3 56.5 48.9 49.0 
~-
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Th~re were _signifJcant differeryces between observed -and TSC program 

predicted noise levels,at five_outof,nin.e analysis'sites. At these 

-five si-tes, the updated TS,C (M0D-03) prog~am predicted approximately 's dB 
• I 

,above observed levels. There were significant differ~nces between observed 
\ 

· and Michigan 'program p-redi-cted noJse _levels at eight of nine analysis s.ites. 

The Michigan program, based on -NCHRP Reports ll7 and 144,- predicted 
r ' 

approximately from 5 dB below to 4 dB above observed levels at these eight 

sites. 
·, 

The TSC program'shows a general tendency to overpredi~t observed noise 

levels.· Step-wise regression on differe~ces versus influencing· factors· 

shows that the overprediction is correlated with distance. thus the program 
,...1 

does' not adequately consider the attenuaUon of intervening terrain. ·. The 
, ' 

'\ . 
,, updated TSC (M0D-03) program approximates ~he attenuation of ear,th- mound 1 • 

' type barriers better than the earlier: yersion (M0D-02) howe'ver. 

(-Th~ statistical analysis shows the overprediction is also correlated 
; \ i i . . 

to truck volume. It is probably due.to the.one high·average .truck noise 

emission level applied by the M0D-03 version of the program to all trucks 

equally. Furthennore, the ·data from Route I-7:8 (Annandale) sites can be / 

interpreted to indicate that the actual truck noise atte~u~tion·rate 
\ . . 

( • I ;; • • 

irrespecti.v~ of .9round attenua"tion may ·t,e different from that assumed-.by 

the program. 

The' following paragraph ¢oncerns a, s.1de issue. · The Leq predictions of, 

the updated TSC_ M0D-03 program w~re significantly improved over Lio .-

\ ) 

• f . 

prediction of the original TSC M0D-02 (described in the1 Second Int.erim Rep6rt) 
' , 

for two analysis.sites having elevated and depre·ssed roadways at Route I-78 ·:. 

(Annariqal e). By inspection of average· di f.f~rences between obse.rved a'nd _updated 

' ' 

I -10..: 
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I I, 
I \ 

TSC predicted Lio and Leq le1vels, improvement in prediction appeared to be 
I 

'largely due to the use of thle up'dated version of the TSC program rather than the 

use of Leq levels instead _of 1I L10 levels.-_ Average differences bet1·1een o,Jserved 
\ 

'and predicted Leq h~Vels usurlly chan!)ed v1ithin t1·10 decibels re_lative to th~ 1 

L 10 'differendes. The variance in differences between observed and predicted 
I 

Leq noise levels from the L1~ differe~ces using the updated TSC program was 

redu/ced, but not enough to explain gross variations in predicted from observed 

leVels - in particular, for two sites. At one site, Route 1~287 (Bridgewiter), 

a high sc~ool along an at-grade divided highway, the noise levels observed 

fa rt hes t from the roadway were much 1 ov,er than could be accounted for by 
\ '-'/ 

/noise attenuation in the prowagation path from the closest position. At the 

· other site, Route I-78 (Cl inion), io a rolling field along a transition from 
I 

depressed to at-grade road\'1a], there 1•1ere suspiciously higher noise levels for 
1· , , ' ' , 

I ' certain hours. This.could hijve.been du_e to'idling trucks in the,vicinity,of 

the site. 

The Michigan program, wijthin the stated range, shows a general tendency to 

, ui'1derpredict ob,served noise 11

1

evels from road\-Jays. Statistical analysis on 
I 
I 

differences shows that the un1derpredi cti on is carrel ated with truck volume and 
I , . 

distance from the ~oad. I 

This! characteristic is probably 1due to the pro9ra91's 
, I 

assumption of lower average truck noise emission levels than is appropriate for 
I 

' I 

all truck traffic mixes ge~er~11y encountered on the highway and, 9reater 
I 

attemrntion with distance thah is applicable to all types of intervening terrain. 
I 
I 

A counter tendency in the Mic~igan program is.to overpredict noise levels 
i 

'affected by extended earth mound barriers/ This is due to the approximation· 
! , . I 

I 

of. a11,,barriers by a knife-edge - the same ap_proximatior.i the TSC prograri; uses. 

i -11-
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However~ the greater assumed attenuation with distance for the. Michigan 

program seems· to compensate somewhat for the overpredi cti on. The' t1i c~ i gan 
,,. ·, J 

program also sho1t1s a counter tendency to overpredict for lm·1 truck 

volume's above a certain cutoff which varies vdth di-stance from the roadway., 

However, the program follows the general trend of underprediction at positions 
( . ' 

' close by the roadway fa: greater truck volumes, unaffected by barrie.rs; 
/ 

Investigations were also made by linear regression bet1·1een predicted 

ancl observed levels. Tbe ideal straigbt line relationship of unit slope 

and zero intercept wtth high correlation and thelitt1e scatter was sought. 

Co~1paring predicted to observed levels for both programs, the ideal, 
\__ 

relationship was not found at all. Even an overall constant offset of 

predicted from observed levels was not found from linear regression at any 
; . 

of the sites for either program except at Route I-287 (Bridgewater) for 

the Tse.program. The regressions of predicted versus observed leve}s 

generally shows a fair amount of scatter with just fair correlation, 

especially when depressfons, elevations, barriers and terrai~ in the sound 

propagation path influenced the prediction. 

The tw6 programs (TSC rmo:.02 and r1i chi gan ), when compared to one 

another using Lfo levels in the Second Interim Report, were fciund to produce· 

LlQ noise le.vels highly consistent with each other for the same road1,vaY input. 
• . . I 

That is, the regressions between the t\·JO programs level~ generally had very, 

little scatter and hiqh correlation .. The actual differ!)!nces betwt:en absolute 

levels of the t1·m programs were found to he significantly different nonetheless. 

'd h · · d t t t-11e ,·d.eal relationshit,) nor a constant 1 , Neither d'l t e regress10ns em?ns ra e 1 

offset between leyels. 
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3. Recommendati1ons - Measure'ment and Predict ion Cor.1pari son 

Tv,o factors v1ere .found to influence the deviation of progra~1 pre di ctfons 

' from observed traffic noise \levels. They 1·1ere distance fror:1 the observer 
. . . . I 

\. to the roadHay and truck vol~me. The distance factor relates to the 
I 

terrain and barriers in the ~ropagation path. The truck vblur.1e factor 

relates to the distribution 6f types of trucks and their noise emission 

levels .. 
I 

Based on the conclusion~ it .is reconr1ended that the prediction 1:1ethods 

be modified: 

l) i distinction should be established between heavy tractor-trailers 

and medium.trucks wiith different noise emission levels in the 
" I 

inputs of the progra~1s • 
. I 

2) Distance attenuation 1I should be a function of terrain in the program 

and chosen by either'. the progran or the user. 
I 

3) Earth mound barriers\ should be approximated by more complex 
\ . 

structures than knifr-edges. Barr-ier thickness should ye considered . 
. I ' I 

The results of the predittion methods can be 11 corrected 11 by means of 

,the input variables. This \'lei~ the approach of the Kentuc!(y Department of 

Transportation in Reference 6J 1r1hich,used regression to determine 'significant 
I 

vari~bles. In this report,~s~ep-wise regression is a method whifh separates 
'1 

the effect.of many variables ~nd generates a multiple regression equation on 
i 

differences betv,ecn observed and pre<li cted l evcl s. 
I . 

The multiple regres~ion ~qu~tions ·can be applied to obtain the 
• , I 

differences beb1een r,easured ahd predicted l eve 1 s by means of s i gnifi caftt, 
I 



input variables. Then the differences can be added to the predicted 

levels to obtain corrected levels. 

It is further reco111mended that: 

1) ij'ew Jersey apply the prediction methods and correction equations 

,which are indicaited for the sites below to si~1i1ar sites 1t1here predictions 

are reciui red·: 

a) rtoute 29, Section 13.ll. (Residential) -TSC program without 
correction. 

b) Route 29, Section 13/\ (Stacy Park) - TSC program t•Jith correction •. 

c) Route I-789 Section 2G (Clinton) - No reconfflendation. 

d) Route 
l, 2, 

e) Route 
5~ o, 

I-78, Section 2M & 3[ (Annandale) microphone positions 
3 and 4 - TSC progrrun without correction. 

1-78, Section 2M i 3E (Ahnandal~) microphond position~ 
7 and 8 - r·1; chi gan program with correction. 

f) Route I-78, Section 2M & 3E (Anna~dale} microphone p~sition~ 
9, 10, 11 and 12 - TSC program with correction. 

g) Route I-287, Section lE, 4B and 5B (Bridgewater) - flichigan 
program with correction. 

h) Route I-80, Section H3 f, 2L (rletcong) microphone positions l, 
2 and 4 - TSC program without correction. 

i) Route I-80, Section lB & 2L (Netcongf microphone positions 5 
and 8 - TSC program without correction. 

2) · rlew Jersey and other states which have the means of imp l ernentati on 

used the method of obtaining correction equations for sites which are not 

similar to the sites in this report. The prediction matrix of site· 

characteristks in Section 7 can be used as a guide in applying rredtction 

methods to s H;es \1ith different mixes of cha racteri sti cs. 

-14-



4. Before and After Comparison 

A.l General 

The before and after I• ' ' n91se Measurement surveys were conducted to 
( 

determine the ,change, due 
I . , 

t9 newly constructed highways, in the existing 

acoustic environment of the ,area traversed by tile hi gfMay. The change is 

defined by the. difference between diurnal hourly noise levels measured on 
' ' 

representative days before ard after construction or opening to tr~ffic. 
\ 

Twelve sites were originally selected for before measurements~ 
' 

Of th~~~, after measurements: were possible at six sites which were open 

to traffic. The remainder of the original sites were either not constructed 

or ope~ to traffic at the t·hne of the after s·urveys. Thus, the comparison, 

betw.een before and after noise 1 eve ls v1i ll be made fo.r the fo 11 m'li ng six . 
! 

sites o,nly. At least one of\ the sites fall into each of the five types 

of sites set forth in the First Interir1 Report. The list of sites by tyre 

is: 

. a) fieW Construction!- Rural 
! 

Route I-295, Section 8A & 9A (Lawrence Township) 

b) rle\t/ Constru,ction 1

1
- Suburban 

Route 174, Sectidn 1/\ (Lawrence Townshir) 

c) rlew Cdnstruction i- Urban 

Route I-95, Section lB (Hamilton Tmmship) 

Route 440, Section 1D & 3/\ (Perth Amboy) 

d} New Construction 1- Interchange 

Route 33F, Secti~n lA & 2A (Freehold Township) 

e) Reconstruction 

Route 9, Section 21C & 220 (Howell Township) 

-15-
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The sites wi 11 be treated in the chronological order of th~ after -
, . I 

measurement surveys for- the rest of the report. The order will ber Routes 

'I-195, 440, 33F, 9, 'I-295, and 174.- Ge·neral descriptions of each s.ite during· 

before and after measurements appear in Section 4. 4. Mo\e specific descrip-

tions, diagrams ar,,d photographs of the sites appear in /\ppendix l\, along with 

· measured data for the sites . 

. 4.2 Data Acquisition 

The noise measurements were obtained during twenty-four hour noise 

surveys conducted at the si,tes before and after construction or opening to 

traffic. The equipment used in the'survcys, the nois_e data recording methods 

and data analysis are described in detail in the First Intcri111· Report~ Noise 

s-arnrles ;of less than one hour taken to represent each hour. ,~ detalled 

study of probabili-t~es for various snrnr,1inq schemes in estimatin9 the full· 
I 

hQurly levels is also described in the First Interim Report. During the beJorr. 

surveys, sample times ranged from 30 to 55 m,inutesper hour. In the after 

, surveys, ,most samples \·iere 50 minutes per hour. The data produced from ,the 

surveys are the noise levels by hour over t~e entire twenty..:four time period, 

These levels are taken to be indicative of the acoustic environment at'the 

site. The specific noise levels output frori a data analysis cornputer prograi11· 

Lrn (dB/\),= The sound ,pressure level in decibels, A-wf~ighted, exceEided 10'.'.'. 

' 

I I. 

of the sample time. This,represents the average pea-I: level of the noise s~niple. 

L5o (dBA) = The.sound_pressLlre l~vel in decibels, ~-weighted, exceed~d 50~ 

of the sample tir,1e~ This repres·ents the avera~e noiseJevel of the -noise sample. 

-,, 

' ,.. 
l~:io (dGA) = The sound pressure level in decibels, .1\..:1-1ei9hted, exceeded 90';; 

, I 

\ 

of, the sanple tir.,e. This represents the bnckground noise level of the sample. 

-16-· 
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',LNP (dl1/\) = Ttie noise pollution lt:vel, in deciLiels, /\-~(ei,Jhted. This equals 
), 1- ' 

tlle equivalent sound level :Leu, plus 2.56 times the standard deviation around 
I ' 

the sample mean. The Leri, :is the equivalent steady1 state' sound pressure level, , 
• 1 I . 

in decibels A-weigh~ed, d Nhicll \/ou1J contain Vie sarH: acoustic energy as t;i1e 
I 
i I 

time varyinq sound lev0.l du:rinri the s0.1:1ple tillle. 
I 

- Std. Dev. (.JB/\) = The. ':statistical standard deviation of the noise sar,1plc 

level distribution. This rf!prescnts the variation in noise 1,:!vels of the 
I 

sample, ·i 

Traffic and \•leather data col lecterJ concurrently \·:ith the hourly 

noise recordings. 

:neasurr21:1ents ~;ere 

Hi ild spebd, \•Ii nc direction, and all!bient teuperature 
I 
I 
I 

recorded for each :10ur, and notes kept on precipitatiOli. 
I . • 
I 

Classified trqffic counts dmsistinc 1 of cars ant: trucks (over lO,D'.JO pounds 
I 

qross vehicle v.rei ght) 11er:e .rriude duri n;-i ca cit hour us i tl~J autoriat i C traffic 
'· ! 

'. counters and hanu counters. j tfo speed data was obtained. 

· :foise level, traffic 1
; 4nc1 v,eat:,er data appear in Section. ti of tile First 

/ 

Interim Rcrort for the hefmrc surveys. T:lc data appear in r,ppcndi x fl. of 

t~is _repo1·t for the after sJrveys. 
I 
I 4. 3 Comparison 
i 

.4-.3. l Gefore and 1Vter Noise Level Cor;1nc1rison 
i . I 

ThE! data gathered from ;each of the six sites for t:1e cor1rariso~1 cons.istet'.,. 

of nois'e levc2ls observed1fop Qach liour at a ;ic1rticular position over il period 
I • 

of tHenty-'four hoars. Of the difforet1t noise levels olitained fron1 the nois0 

,jata analys·is, the L10 v1as d11o~en for co1,1parison puq)oses: 
I 

The L·1 o. { dbf\) no·; se deslcri ptor for each ho~r noise r.1easureJ,1ent reµrcs~~nts 
,. • . . . I . • . . I ...... ' . . . . . . . t . . ' ... ne 'averaue pear~ no1 se generp. l,2c1 on tnz~ ::, gtn·:ay uun ng t:ie 112a;,ure:.:en perlOL,. 
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This is aJso one of th~ t'rio de~i·gn no_ise levelsfo the Federal Hig.hway 
. ' . . \ 

Administration nois·e standards. \Jhen referring,to 11 nois~. levels 11 in 

this section, the L1o· (d8/\} is implied .. 1The after L10 lev~ls \•1ere comp~ted, 
. . I 

using the technique of spline fitting, e~Rlained in the first Interim R~port, 

to ~hj n~arest tentn decibel. The before L10 levels were recomputed to the 

nearest tenth d~cibel for the comparison. 

· The primary objecti.ve of compa-rison was to detennine the effect of the 

1 highway on noise levels at each site keeping site parameters fixed and taking ' 
' / . . - . -

· into account the effect of time during the day and distance from the highway·. 

To achieve fixed site parameter~, the after measurements v~ere take'n uuri ng , 

the same seasc;m, as the before measurements, where deciduous trees. affected 

sound attenuation. Before and after measurements \'/ere ·taken ··during mid-week 

days only,' v,hen traffic patterns are most consistent. To account for time 

and distance variation, the before and after levels \.Jere stratified by_ time 

period and ~icrophone position. 
' ' ' 

' \ 

. l) Time Period - The after levels, can be grouped into three major ~ime 

periods of the day represented by a) peak hours, b) · daytime off-peak hours; 

and c) night-time hours._ The determination of vihich hours to place fn each 6f 
' the three catagories was done on the basis of total hriurly traffic volume. 

The·total volume was computed from tile pnssen9er car equivalent HCighted sum of 

auto and truck 'Volume. The truck volume was in all casE!S weigl1ted double 
' the auto volume. The total hourly volume was· plotted against hour of the, ' 

' ' / 

day for each site. From this plot sets of peak hours could be determined. 
C 

Ripproximately three hours for e·ach group of peak hours could be selected. J\t 

", I 

the six sites surveyed, there were morninq and afternoon ~eak periods. There 

were no peak hours during the ni~Jht hours. T:1e n1u:1tti1,ie period v1as in all ca'.·,~s 
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I 
considered to extend from Hf:00 P~ M. (2200) through 5:00 A. M. according to 

the sugg~stion in NCHRP Report No. 117, .Hefere~.ce-5, page 31. The rem~ining 
' ! 

,houri~ t'1e_re considered the otf-peak. The partic~1lar hours within the peak and 
, - . ', ·. - ·. i 

off-peak groups -diffe'red fr6m site to site, dependinq on the traffic .conditions 
. , . - . . .,• I ' . . ' , 

I I _ i 

after construction. At a given site, howPver,, the before consfruction noise 
' ' ' :1 

- I 

levels were placed in the s~me groups as thP after levels. 
' . . . i . -

2} Microphone Position "!' The grouninq of noise levels by microphone 1.1as 
:· I . . ! f. 

fi,xed for each 'site. The pqsition1s had been systematically chosen to detect 
- . i ' ' . ' , 

any change in the acoustic environment about the roadway after construction. 

They may'be considered to be thP important noise levels as, a function of distance 
\ -

from the roadway and to actually define th.e site. Standard l)li crop hone height _ 
I 

above ground was changed from four fpot beforf' construction to five feet after 

construction. The height vairiation was duP to modification of noisP measure-
. I 

ment procedures. Since tHe !variation is within allowable li~its for existing -
I ' • 

noise measur~ment, it does nbt constitute a significant chanqP in this site 
I . parameter. 

- The before and after hoµrlv L1n noisfl levels are presented by site ancl 

grouping in App~ndix B .• 1. 
' I - _.[ ', 

4. 3. 2 Analys ls of Variance".(' References 6, 7, 8) 

The inferenc~ of'whethe~ the after noise ievels,are sfonificantlv ' . i. . .. . 
different from before noise ~eve1s at a site is made from analysis of variance. 

- ' ' 

I . . ' - ' . 

The·•~nuH. hypothesis/'. tested by analysis of variance, is that no si~nificant 
I 

, difference· in existing noise 1 levels at a given site Pxists due to the hi'lhway 
! \. , ' 

construction. · The alternativP hypothe-sis is that there is a difference - an 
I 

effect'on existing noise levels. due to highway construction~ 
/ 
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The analysis of ·variance is also used to .check differences -in existing 

l' 
' ' . 

r\oi se l_evel s during different tjr:ie p1eri ods, .and at different mi cropi1011e 

positions separately. Siynificant differences can be JeterinineJ from tile 

effects of tir:1e period an~ microphone position foctprs •. A signif,icant 

microphone p'osition effect imrlies .a dep~ndence of noise level on position 

vlith respect to rcach1ay distance. ti sinnificant time period effecf i11dicates 
I 

that t:1e grouping of noise· levels follm,s tile,rise and fail of the traffic 

pattern. No effe indicate· a homogeneity in noi.se leve1s. 
. . 

Tile partitul r r,1cthod .eniployed'is-,analysis of variance for a three 

factor c'lassifi'ca effects r.iodc! l • vii th replication · (unequal · 

~ample sizes), discusse4 in Refere~ce 8. The technique ess~ntially 

compares, the r,1eans of samrles of noise l,evels taken tmder various treatments -

combinations of different levels of factors influencing the noise levels. ln -
' ' 

·this case there are tl1ree factors: l) h,ighv;ay construction, 2) ti~ne·period, an1.i 
- ' •. ·. . . ·. . : I . . . 

3) microphone,position. · Each of th~ factors has levels. Ti1e higl1v1ay construction '. . ' . ' 

factor has tv10 1 evel s, before· construction and after constructi 011. - .Tlw t fo1e 

_per-iod factor llas three. levels; pea~~ iwurs, of:f-pc_ak Jrours, and niuhttinle 

hours. The r,1i_cropi10nc position factor ilas as many levE~ls as there are micro-

phone positions at a site. In all there· are 2 X 3 X ni treatments, possible 

I 

combinations of factors for a site,\Jhere mis the number of micropi1one ·rosi,!:ions. 

Cy fixed .effects'is meant that ttw experimental model inclu<l·es all ir:1portant 
• • ., < I 

. . 

l eve 1 s of the factors~ By i:-eri'i catiOii is meant that each treatr:iCflt has more 

t:1an one noise level in its sample. l!o•.1cvcr, due to .t:ic g-rouping of noise 
i 

levets l;ly ti1;1e period, unequal sai:1ple si;ws occur and !;1ust be permi-ttcd by this 

lilcthoc. 

r 



The pverall effect of the high\'1ay construction factor is tletermined 

. by comparison with before highway noise levels considering the separate 

effects of time period and microphone pffsition factors. Furthermore, 

replication makes it possible to estimate the effect of the interaction 

between combinations of factors. In the present context, there are four 

possible interactions, a) .high~1ay-time period, b) high\llay-microphone position, 

c) time peri od-·mi crophone po$iti on, and d) highway-time period-microphone 

position. Interaction effecis can be signi~icijnt if the separate effects 
' of the factors are not strictly additive; that is, a given factor does 

not change,the noise measured by the same amount between given levels of the 

other factors at al 1 levels of the given factor. 

The analysis of variance. re4uires computation of the variance in noise 

,levels (esti~ated by the mearl square deviation about the overall mean 

noise level) associated with ~ach of the effects. The null hypothesis of no 

effects is tested· by comparing these variances to the variance, clue to chance 

only,about the overall mean noise level. The chance variance is estimated by 

the aye-rage mean square deviation of noise levels within each treatment about 

the treatment's mean noise ·1evel, described as the 11 \•lithin treatments 11 variance. 

The comparison of variances is done by forming the ratio.of the mean 

,_ square deviation of each effect to the !'within treatrnents 11 mean square deviation. 

The ratio is distributed as the f-statistic. When the F-statistic is greater 

than the critiGal value·of the F distribution at a given level of 

significance, the null hypothesis is rejected. The minimum level of significance 

used was 55;. 

4.3.3 t-Tests 
When th~ analysis of variance pr6cedure detects a significant difference 

in-noise ·before and after highway co~structi'on, the assumption is that this 
' 

difference -is additive, that is, the same at a 11 mi crop hone positions and at a 11 
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time periods~ In the presence of interaction effect~, ,this ,int~rpret~tion. 
' . . . . 

of the effect of the highway construction factor canno~ be made. Therefore, 

·the differences in noise before and after construction \·1as fur~her studied 

using t-tests on differen°ces between me~n .before and ~ean after noise 
' le_velsfor all microphone posi_tions at all time periods. This auxilliary 

\ / 

test procedure ~,as use<.l to -pinpoint where significant differences ciccured 
' 

at the sites and where they did .not at a minimum level of significance of 

5%. 

4 .• -3.4 Stati!itical Analysis Program 

4.3.4.1 ProgramDescription 

computer prog'ram \>Jas developed to process the site noise .levei' data.· 

· 1 The p ogr~m incorporated a statisttc,al · algorithm. to compute. the requir~d 
. . . . ·/. 

,/ 

mean qua.re deviations and F-statistics for 'the analysis of variance and thci ' . .r . \ . 

/ 

·t-s·~atisti cs-. The program was written in FORTRAN IV and waS,. run on ·the 
,. ' I , 

; 

interactive termina.1 fadli:ty of the NJDOT nrn 37'0/14G computer. 

4-. 3. 4. 2 Input · 
' Jhe input for the program was a card deck for each si~e containing 

the L10 noise levels. One ca.rd was. keypuriched for each noise level along 
. ' \.:·."'''_'· 

1 With fields to identify it as before or after highway construction, the 

time period containing it, the corresponding mi~rophone number, and the re-

plication number. 

4. 3 •. 4. 3 Output 

Th~.outputfrorn the program Y"as a listing .of: 
' 

1) the mean square devia~io11s for each factor, their interactions, 

and within treatments. 

2) The f ..;stati sti and de·grees of freedom for each. factor· and their 

i nte.ratt ion.· 



) 

,/ 

3) The t.;statistics and pert111ent Jata on differences in means setv-1een 

the before and aft'Jr noise level samples for\each co~1bination of ti111e 
I 

p.er1 od and rni crophdne position. 
' i \ 

: I / I , 

/\ppendix 1 C.2 contains ~ables taLulatin~J this output for all 51ites. The 
I 

maximum level of significanqe for each cor:1pu,ted st_atistic,cor.ipared to. 

the critical values is incJi~atecJ in the taules. Th2 range is 5;; n1i11irnu.m to 

0.05;.~ maxi1.ium for the F-test. a_nd ~;:; 11ininur.1 to O. rn maxiu1:1 for tile tv10-
1 

tailed t-test. Statistics 11ess than 5;~ are not .si1Jnificant and those at 
( 

are marginally significan1t. Statistics at higher levels are very 

significant. 

4. 4 Results 

4. 4 _. 1 Format 

The fo
1
,ll011ing section d,iscusses the results for each site separately. 

! 
I 

The fo.nnat for each s itc v1il 111 be: 
I 

, I r.. Site Description - A description before and after construction or 

opening to traffic.I Site fllaps and photographs appear in AppedcJix P,. 

Time Perjods 

according to 

i 

- The particular groupin~J of the r10urs.of the day 
l -

total'.'traffic after construction. 

C: Comparison - Interpretation -of analysis of variance and. t-tests. 

4.4.2 Route i-195, Section 18 (Hamilton Tovmship) 
I 

Si:te Descriotion 
i 

The· site was in ah urban re,sidential location. microphones viere 
( 

located approximately i200 feet aµart above a cut along propo.sed rtoute I- l:6. 

Existing noise w~s influenced by local traffic in the area . 
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Route I-195 was constructed in the cut as a four 'lana, bituminous 

concrete surface, divided high\\lay \.'Jith median. The roadway was completely 

visible from the microphone_ posi_tions in the after construction survey. The 

pos i tibns 1 and 2, were '95 feet and 72 feet from the roadway edge, 

respe,:tively. 

A mobile noise ~uryey, described in the.First Interim Report, was 

conducted at tihis site due to widely spaced microphone positions. The 

procedure essentially involved taking a 30 minute noisi sample during the 

hour at one position, then moving to the next position for a 30 minute 

/ noise sample, during the next hour,. rand so on. This procedure pro vi des 

only half as many noise samples for a day than the stationary noise survey 

for two closely spaced positions. As a result the treatment samples' 

size averaged less than four samples, whereas for a stationary survey it would 

have been ei 0ht. 

Time Periods 
/ 

The traffic p~ttern after construction of Route I-195 had peak 

hours consisting of six hours total: 700, 800, 900, 1500, 1600 ~nd 1700. 

The nighttime hours consisted of a11 hours fronJ22OO through 500, The 

rest of the hours were daytime off-peak. 

Comparison 

· The analysis of variance indicated a v~ry sign'ificant difference in 

before and after construction levels. The t-test on mean before versus ~fter 

levels for each time 'period and microphone position showed a signifi:cant 
' 

increase after construction at Position l for peak and o'ff-peak periods and at 

Pos,itfon 2 for off-peak. There were no significant differences at night at 

either position. 
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The rnea:n increas\e in noise levels, ranging .from 2.5 dB .to 14.4 dB~ is 
I . 

definitely .due to ·traffic vilsible in. the cut. '· However, traffic volume v;as 

· drastically red1,Jced at night, accounting for the lack of significant difference 
I 

in nighttime before._and aft~r levels. 
I 
I 

There w~re significant !time period and microphone position effects 
I 

indicated for this site. The effect of time period would be expected bicause 

levels different beb1e~.n daytime and nighttime hours. The effect of • I 

mi crop hone posi ti ~n was due 1

1

to the difference in di stante from the road~1ay. 

n1~re v,ere also sign'ificaqt iinteraction effects between time period and the 

two other factors, but no i n!terai;tion effect when time period v1as not 
' I 

involved. 
) . 

This is probably ~ue to the nature of the mobile survey; the 

micropllone positions are not! rneasured simultaneously for the same traffic 

conditions, but on a lternatel hours. 
I • 

4.4.3 Route 440, Section 1D 3/\ (Perth Amboy1 

Site Description 

This site was located'ih an'urb~n area. The.microphones were located 
i 

on a street between a· church 1 .and a school. Local traffic and activities 

were the source of ambient noise. , 
'-

I 

Route 440 was construct~d as a six lane Portland Cement Concrete divided 

highway.with c~nter barrier. The road is in a 25 foot cut, which intercepts 

the line of si9ht to the microphone positions. The pbs~tions were located· 200 ·feet 
/ : I 

\ 

and 3.00 feet from the roa~:h,rny edge in the after noise survey. 

Time Periods 
I 

The traffit pattern for~Route 440 had peak hours consisting of four hours 
( 

total - 700, 800, l6DO and 1too.,. The nighttime hours consisted of all hours 

from 2200 through 500. The test of the hours were the daytime off-peak. 



I I -

Comparison 

The analysis of. variance indicated no s1i g~ifi cant difference in l:>efore 

1 and after noise 1 evel s. The t-tPst on mean before versus after levels 

. for each·time period and mic~ophone positio~ a1ls'o sho~ed n_o sig1nificant • 

differences. The fact that th~ highw~y h~s[no effect on existing levels at 

,this site maybe attributed to the depresseb roadway configuration and 
I 

urban ~nvironme~t., The, depression ,acts as tn effective noise ba!Tter and 

the existing 1 evel s are inherently higher in the urhan noi_se setting. 
' J 

'The effect of time period was significant from the.analysis of variance 
I . : - , , 

indicating a difference between da:ytime and nighttime levels. All other 

effects from microphone position and interactions were not significant. 
I 

4.4.4 Route 33F; Section 1A & 2A (Freehold Township) 

The site is located in a suburban area adjacent to existing Route 79. 

The area is flat with high grass. Route 79 is the major contributor to the 

existing noise level. It is an at-qrade, two lane, bituminous concre~e surfaced' 

. road. Se~en microphones were positioned throughout the area to detect beflore 

_existing noise around the proposed interchange with Route 33F. 
J 

The interchange was constructed at the time of the after construction 

noise survey. However, Route 33F was not constructed beyond Route 79 and did 

. not carry traffic ·past the microphone. The two ramps (SW and EN in, the site ,, . I 

diagram)_ affecting the si'te were constructed connecting the not;thbound lane 
I 

of Route 79 to the westbound lane of Route 33F. Ramp SW was•not heav11y used 

and 1EN was not used at al 1. 

-Time periods 

The traffic pattern for Route 79 determined the time period division. 



It had peak hours consistin£J of six hours total - 700, 800, 9.00~ 1500, 

lG00, and 1700.. Tile nighttime hours consisted of all hours from 2200 

through 500. The rest of the hours v,ere the daytime off-peak. 

Comparison 

The analysis of variance \vas done for six positions at the site, 

exclusive of Position 3. Position 3 \JaS eliminated because gaps in 

before and after measurements were such that the hourly samples coincide.d 

only at one hour. :lo reliable conclusions could be dravm fron such Jata. 

The·analysis of variance indicated a significant difference ih before 

and after construction· noise levels. The t-test · on differences • in sainple 

means b·efore and after construct ion shm1ed different changes for different 

~roups of microphone positidns at tile site. Postion G i·,as relatively close 
I 

to and in full viev.r of Route] 79. This position exhibited a significant 

increase (2 to 4.3 dC) in leivels after construction during off-peak and 

nighttime hours due to the i
1
ncrease in traffic on r.oute 7'.) plus the rarnr 
I 

traffic. Positions 1, 2 an~ 4 had views obstructed to Route 79~ The ramps 

apparently acted as a nois,ebarrier causing signific«ntly lov,er noise levels -

(-2.3 to -4.7 dC) for this group of positions. Finally, Postions 5 and 

7 were more exposed to Route 79, tlw ranip traffic, and noise from a nearby 

ilighv;ay maintenance yard supplyin11 povJer to the noise survey. This group 

exhibited overall non-significant, but positive increases in r.1ean before and 

after noisri levels • 

. The ana1ysis of variance showcJ significaf1t effects from time period, 

micropr1one position ant.I a 11 foteracti oris. All inte~action effects were probahly, 
i 

due to the extensiv0ness and complexity of the site. -
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· 4.4.5 Route 9, Section 2lC ,& 22D (,Hov1ell Tm·mship) 

Site Description 

The site is in a rural location with flat sandy terrain and scrub woo<ls. 

The major noise source \'1as Route 9 prior to reconstruction. This was' an 

at~grade, Portland Cement Concrete t\-Jo-1 ane roadway v1ith a b.umpy surface. 

Three microphone positions were plac:ed in a line perpendicular to the roadway 

at approximately 1.45, 245 and 445 feet from the old roadv1ay edge. 

Route 9 was reconstructed as an at-grade, four 1 ane, bituminous concrete · 

surfaced, divided highway with center barrier.· The microphone positions 

were at 100, 200 and 400 feet from the new roadway edge in 1the ·after re-

construction noise survey. 

Time Periods 

The traffic patterR after reconstruction of Route 9 had peak hours 

consisting of six hours total - 700, 800, 1400, 1500, 1600 and 1700. · The 

nighttime hours included all the hours from 2200 through 500 •. 'The rest of 
\ \ 

the hours \'Jere daytime off-peak. Route 9 before reconstruction noise 
I 

measurements \'Jere made on two separate days. Position l was recorded on 

both days and Positions 2 and 3 on separate days. It is noteworthy that 

the noise lev~ls at Position l were consistent for corresponding hour~ bf 
. 

the two days,and effectively doubled tbe number of noise level samples for 

this position. 

Comparison 

The an·~1ysis of variance indicated a very significant di,fference in 

before and after reconstruction noise levels. The t-test on mean before 

versus after levels for each time period and microphone position showed that 
:: ' ' ... 

'. the noise ley,els actually. decreased after reconstru.ction. T.l1e decrease vJas-

barely-signifi~ant at the 5% level for Position 1, .closest to the roadway. 



\ 

I . 
I 

The decrease significant on y for off-peak hours at Position 3, 
) 

400 feet from the nev, roadv1ay. ; 
• . . I 

The mean d1ecrcase in noiseilevels, ranging fron1 -l.C cJn to -s dC, r11a~, Le 
I 

attributed to D. decrease i11 traffic after11ard, revealed by cur$ory con1parison 
I 

with before reconstructton traffic volumes. A second reason for noise reduction 

is the dispersion of tile traffi d from a tvm lane undivided hi g'.n-:ay to a four-
i 

lane divided lligh1.,,ay Hit!, cente1i barrier. P, third reason 1,1ay be that the old ', 

roadv!ay vJas ngticeably bumpy as iindicated in the site description. The 
I 

elir.1ination of bumps in the nmv 'road1rnv may :iave si9nificantly quiet~J rattlin~J 
I ¥ 

of passing trucks. 

An increase in noise levels' aften!ard rni~Jht be expected since tiie 110rthboun-l 

1 ai1es of the ne1'1 roadvJay are 45 
1
feet closer to tllo mi cropilo11e positions t:ran the 

I 

old roadway. Hoy1ever, this incr:ease is evidently l".1ore than offset Ly ti1e 

. noise reduction. In this instarke, reconstruction did not worsen t:112 
' 

existing acoustic environment. i · 

The effect of nrlcrophone pJsition was significant at the sit~; indicating' 

a drbooff of noise level \Jith incre.asin:J Jistance fro111 the road. The effect 

of time period was significant a]s \'Jell, as the mean noise level decreased from ' 

peak to off-1,.1eak to ni qhttime ho'urs. 
. -· . I 

There 11as significant interaction effect 

bet.\veen the hi9in1ay constructi0n factor and the microphone position factor. 

may be due to the non-linear eff'ect of reconsfrl'ction - tile traffjc is 
i 

' distributed differ8ntly before aind after reconstruction viith respect to the· 
! 

microphones. 

4.4.G Route.,I-295, Section Ul3 & 9J\ (La\:irence Tovmshir) 

Site Description 

This 

The site 1ias in a rural· are:a 11hich v:as flat and grassy viit.h 1:oods. Four 
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microphone positions \·1ere laid out, but before data from only Position -2, 
\ '· 

located in the wooded area, 1•1ere valid- Existinq noise before cQnstruction 

primarily due to local activities with audible traffic noise from Route 1 

about 200(1 feet away.· 

Ro/ute I-2.95 v,as constructed'as an at-grade, six lane, bit,.umiaous concrete 

surface, divided highvmy ~·dth median. The ,microphone Has located 200 feet 

from the road\'1ay edge. 

Time Periods 

The traffic pattern after construction of Route I-295 had peak hours. 

consisting of five hours total - 700, 800, 1600, 1700 and 1800. The nighttime -

hours consi stecl of a 11 hours from 2200 through 500. The rest of the rwurs. 

\•Je.re daytime off-peak. 

Campa ri_ son 

The anaiysis of variance indicated a very significant difference in noise 
_/ 

level's before and after construction of Route I-295. The t-test on mean, 
i 

before versus after levels for each time period of the single microphone .position 

showid_ a significant increase in peak and off-peak periods, but no increase in 

. nighttime levels. 

The mean tncrease in noise level, ranging from 6.7 dB to c.idB, is 
I 

due to the tr~ffic volume during the day. _ llm-1ever, the traffic volume v1as 

lm{ at night, accounting for the lack of a si~Jnificdnt ctifforence 1 in niqhttimc 

be.fore an_d after levels • 

. The analysis shmJed a significant effect of time period. This result 

( _ is due to tile variations in traffic volume •. There \tas ~lso a si~Jnificant 
, I 

· interaction bet\-.:een hi 9l1v!ay construction and time period', because t!i:~ existing 

noise \•las fairly cons~ant at a 11 tines be for~ construction. 
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-4.4.7 .Route 17'4, Section 1,~ (La\'/rencc Tmmship) 1 

Site Descriotion 

The site is located-dir:ec~ly bcl,lind a suburban area in woods. The ne1-1 · 

roadway was parti~lly constdicted at the time of the before construction noise 
I 

. i • 

, survey. Ex 1s ting noise 1 eve,1 s were influenced by loca 1 activities and audible 

traffic on Route l, about 2,boo feet distant. 

Route 174 \1as constructed as an at-grade, four lane, bitumino_us concrete 

surface, divided high\t1ay with center barrier. The microphone. positions 

. \'1ere 100, 200 an'd AGO feet from the roadway edge in the after construction. 

noi.se survey. 

Time Periods 

The traffic pattern for rioute 174 had peak hours' consisting of five 

hours ,total - 700, 800, 900, 1600 and 1700. The nighttime hours. consiste!.l of 
! ' 

al 1 hours from 2300 through 500~ The rest of tile hours 1;1ere the daytime 

. off-oeak • 

. _, i 

·Comparison 

The analysis of va,rianc~1 indicated a very significant difference in before· 

and after construction noise i levels. The t-test on before versus after leve 1 s. 

showed significant increases:in mean noise levels at all combinations of 
' 

' tjme period and microphone pqsition, ranging from 5.3 dB to 12.3.dB. 

· The analysis showed a signifi,cant effect of time period, probably due to 
I 

high daytime and low nighttime traffic volumes. There vJas a significant effect 

of microphone position due td the attenuation of sound level with distance 
I . 

from the road. ·· Interaction effects \vere significant for all combinations 

of factors. This \•ms due to :fairly constant ambient noise levels at all times 

and po$itions before construdti on. 
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· G. Lro r1eas,ure1:1ent and rredi ctfon Comparison 

5. T ·~enera.l ' 

The objective of this part of the study was to compare noise levels 
I 

measured adjacent to existing roadv,ays to noise levels predict~d frorn the 
' ' 

observed traffic data by the TSG and'the Michigan noise prediction 'programs. 

A byproduct of this objective was a method to correct predicted levels 
' ' 

based on' multiple regression with tr,affic' variables and site parameters. 
' ( 

' This effort is documented in detail in the Second Interim ReporL The 

report described data a,cqu,i,sitian, noise level prediction, and comparisons. 
, I 

'-/\n analysis \·ias performed to identify sources of discrepancies between 

measured and pr~dicted levels. The procedure to develop correctiort 

, equations to the predicted levels v1as an outcome of this analysis. Another , 

aspect pf the analysis 1;1as comparison of the tl/10 prediction programs to 

· each other directly for the same traffic data. 

Six sites were selected for noise measurement surveys. For comparison -
' ' 

purposes, two of the six sites, Annandale and Netcong ,were subdivided by 

grouping microphone positions into thre_e and two subsites, respectively. In 

alJ, nin~ analysis sites were statistically analy:.:.ed. 

5.2 Data Acquisition 

Field noise surveys were conducted at the six survey sites to acquire 

hourly noise levels over the entire t1-1enty-four hour period at various 

microphone positions. Classified traffic volume data 1,,ere collec7ed, during 

the,surveys./ Traffic radar speed data'were fully collected at the last two 

of the s,ix ,survey sites. PosteJ speed limits 11ere assumed to represent speeds 

at previous sites. Meterological data was simultaneously monitored during the' 1 " 

, surveys.· Des'cription of the instrumentation and procedures for the data 

collectidr1 and reduction appear in the Second Interim Progress Repo.rt, Section 5. 



5.3 Prediction 

· Two separate cornputeriJed traffic noise pre.diction m~thods were used to ., 
,! 

pre:di ct the observed ,noise l 1eve ls from corresponding traffic, geometry, and 
' 

receiver data. Tiley were the Transportation Systems Center (TSC) ,Traffic 

Noise Prediction· llodel M0D2 icomputer Program and the Michigan. Department of / 
I 

State Highways Traffic' Noise: l.evel Predictor Computer Program Version r~o: 6. 

Both programs were written i:n Fortran IV and adapted for use on the Ne\'J Jersey 

Department of Transportation! foM 370/145 comp~ter. 
! 
I • I • . 

The.versi~n of the TSC iprogram used in the Second Interim Report was 
,· 

the ,origtna1l program supplie!d to the Departiaent in 1073. Since then, the TSC 

prograr:1 was updated by the alutllors. The updated version v,as ins ta 11 ed at 

the "Departn~nt in July, l976j. This updated version vias used to predict' 
\ . 

revised notse levels in the ltudv reported in Section 6 comparing measured 
I 

and predicted levels. 
i . Required input for the programs, in addition to the hourly traffic 

data gathered during' the noi~e sarveys, w~s the roa<l1•:ay, site, and receiver 

geometry. These data were obtained from highway plans anti field surveys 

with. tape, rod, and transit.
1 

I 

The outf>ut of the progr~ms were the noise levels by hour for each 

microphon.e position at a sit~. Th'e TSC prog,ram rroduced a nur.1ber of levels 

including L,o, L50, L.g{J, and1:Leq (equivalent sound level), and all computed usi119 

full octave hand truck and auto spectra. The f1ichigan p1rogram produced only 

Lio an.d t 50 no,ise levels. TJ1e L1O level, common to both programs initially 

chosen 'to represent'noi~e·levels for this study. After the Second Interim 
I . . , 

· Report va:s 'finished, thl.leq: 1 evel generated only by the TSC · Program \'1as used 
I 
I in the later study reported ~n Section 6. 

I 



In order to utilize the programs for this study, other programs had to. 
I ' . . ' ' ' ·. 

be developed inii.louse to handle the programs'input and in the volume required 

for statistical analysis. 
,, 

Full descriptions of all the prediction and input 

programs appear in the Second Interim Rerort, Secl:ion G. Tables of measure.ct 

or'observed L1 0 1 s labelled 11 011 ~ TSC_predicted L 1 s laue11ed\ 11 T11 , -l O .. 

l , 
'( 

. ' ' 

\ 

and Michigan1 predicted L10 1 s labelled 11 M11 , appear in Appendix_B of the 

Second Interim Report. 

5.4 Comparison 
\ 

The comparisons between observed and predicted noise levels were. done for 

Lio le'vels and is described in the Second Interim Rerort, Section 7.l. The~e 

comparisons were possible: 

1) Observed and TSC (OT) 

2) Observed and Michigan (OM) 

3). TSC and Michigan (TM} 

, . ,l 

The comparisons were done for two arfangements of data at an analysis' 

site - a) all hours at a particular position and b) all hours at all positions 

taken together at the analysis 
' , 

site (whole site). The differences between 

paired levels v,ere compared against the ideal zero difference using the Student 1 s 

t-test. The absolute levels \.-1ere also linearly regressed and teste<l against the/· 

,ideal straight line relationship v1ith unit slope and zero intercept. 111en·,_ 

the correlation and scatter of compared levels can be seen in tf1e regression by 
. ' ' 

the corre) at ion coefficient and standard error of estimate,, respectively. 
' ' - f, 

Example plots of whole site~ observed and predicted levels \rdth linear regression 

' lines are given ,in Figures 1 through 4. 

supplement the Second Interir:1 Report. 

These plots \Jere requested td : · 
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i '. 

- · Ir\ order to _d~t~riain~ \•Jhich variables, among traffic and geometry data 
1 .. ! .· . -

input to the prediction pro~rams·, infl~encetj discrepancies. in C?Ompar:-ed levels,. 
. _, . . . ! . . - .. 

~tep-\11ise regression \·ms app;l,ied to the whole site data. The. variables . 

- . for each site were selected :in order of: importance anJ entered in a multiple __ 

linear regressi.on against th~ :differences in comp~r~d levels, • 
. · . • I . : • . . '. .. . . 

The entir~ st,a1;istical ~ana_lysis v,as implement~d· using ST/\TP/\CK,, an inter-
. . . - .,I :· . ' (. . 

active terminal, software facility on the Department's computer, (Reference 9). 

Tl1e, ililplernen.tation of the programs r:cquired development of ·;n-i10use ·programs to - ! ' . . 

, I 

r 

.handle the data input 

of this work is found 

for,- and the execution of .STJ\TPACK. A complete Jesc;ription i . . 

• , I 
1n the Second Int~rim Report, Section 7.2. The statistical. 

,-

'tabl~s appear in Appei1di'X C bf· the. Second Interim Report. 
I 

5~ 5 · Corrections 'i I 
' I 

. , I 
_. ·.The multiple· regression! equatiQns .derived from step-\'lise r~gr~ssion ih the 

I 
:1 . '• -1 ' . • ' 

cornpc1ri SOll section ca.h be uswd to correct predictions made by the rrograms for 
'l • ·1 · , ' a spedfic site, if valid. The procedure for determining this is_pres~nted 

• • I 

' 
in the Second Interim Reporti, Sec-tion 7.1.4. · The valiJity of the mu'ltiple 

tegres~ion equation as a 

· carrel ati on, greate-r than 

-. , ... I 
I • ' 

correction is basically ueter171ined by a r.1ultiple 
' (. . 

O;.d and a standard error of .estimate less.· tt~a~ 3 _dG. 

}h~ dorrect~on is-.supplied by substituting the signific~nt variab.les for a 
I . . . !. ..· , • 

g'iven site~ into the multiple' regression equati.on, computing the 'dif~erence,_ and. ' 

·e,en adding the 'd;:tfe-rence t~ the corresponding predicted level.: 
/ 

,, 5.6 Resu:-Tts· for L1p 'Comparisp~ ,. 

'I 
/\'-- site des'cription ancl sur.imary of results for eac'1 analysis site 

is given-in Sectiot~ 5.G-.2. th:r~ug!;5.6.l0 for the comrarisons Cet11een 
' . , - '. . I 

. TSC predicted and 1;; chi gan -p;re<li-cted 1 eve ls versus oLserved levels. The, 
' fun discussion appears i_n Section 7. 3 of the Second Interir,l Report. 



Site maps and photographs to supnlernent the Second Interim Report are found 

in Appendix D.l of this report. 

The comparison briefly reviews the results of the whole site t-test oh 
• , - - I 

differences between observed and predicted levels, and simple linear re-

gression bet\-Jeen observed a.nd predicted levels. Tables of these statistics 

may be foun<l'in /\p1Jendix C of this report. The surarnary also includes the 
) 

multiple renressfon equations, which can be used as correction equations, 

from step-11ise regression of differences (dor for the TSC progra1i1, <lm1 

for the Michigan) beb1een observet.l anJ predicted levels versus influencing 
' / , 

factors at the 'Site. The factors considered i1ere total auto volunie, total 

truck volume, observer-near lane distance, observer height, average auto sp~ed, 

average truck speed, tota 1 volume, truc,k percentages, auto/truck ratios and 

truck/auto ratios. The nine analysis sites are taken in chronological orllQr 
; ' 

and referenced by a unique letter-numl.ier code. 
I 

The results of direct comparison of TSC predicted L10 levels to Michigan 

predicted 'L1o levels is given in Se.ction 6.6. ll. The results are given for all 

sites taken together. 

It must be emphasized that the TSC regression equations are for the· 
' \ 

original program and not tile present updated verston. !io\'iever, the resµlts 
• I 

for L10 levels did not differ much betv1een the t1vo versions except at sites 

Al23·1 and N)10l112, the depressed and elevated roatlv1ays significantly 

affected l.iy the barrier approximation. The TSC pro5frani L10 levf;:!ls v,ere flOt 

reworked for this report witi1 tho updated prograr;1, because, the same general 

results 110uld be obtained. 
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5.6.2 Route 29, Section 13Aj (l~csfuential)- Rli 
I. / . 

Description· 
' 

This' i~ a site \'lithin airesldential community acl_iacent to metropolitan 

Trenton. 'Route 29 is the maJornoise generator for the site. Its traffic 
1! 

notse is attenuated a 1 ong· the path to the microphone~ by two rows of two and 
I ' I 

- three story residential· dwell,ings. Microphone positions 1 and 2 were located . . . I .. 
1430 feet from the roadway e'dge at five .and twelve feet above ground. Light 

, local traffic contributed to lthe overall noise level. 

Comparison · 
--l 

· Botn programs were 

average, for this ~ite .. 

succ~~sful in predicting the observed levels, on'the 
1, \ 

Bot~ programs' rredicted_noise levels \!Jere adjusted 
' 'J •, . 'f , . I 

with a.constant atten~ation for .the houses in the propagation path.· ,The 
\ . . . i . 

Mich1gan prc>'gram overpredicted·low truck volumes above a cutoff volume. The 
• I 

' 1 

multiple regression equation~ were: 
. I 

TSC doT =; 2.83687 0.'05603 (Truck Volume) - 0.00073 (Total. Volume) 

doM = 2.~3501 0(00156 (Total Volume) 

5.6.J Rbu~e·····g9, Sect:'+ort iiAC(!s£~;2ypJrk) -.Sl23 · .. ,. · .. ·. ! . ··•·· .. 

Mi.chigan 
/ - :... 

Descri pti1on 

Thi's site. is a typical mrtrorolitan · park, an open area with occasional 
' ,., . .,,+ .. ,', I . . .. 

trees. •. :fhe terrain' slopes do'f'n from ~oute 2.9, the major noise generator, 
: , I ..... 

i . ~..._, 

toward the rieilaHare River wiih about 45~ grade. · Three mictopho~es positions 1\.:,ere 

used. Pos}ti ons ) and 2 \·1er~: 75 feet from th~ roadway edge at, heights of 
' 

five and twelve feet.· Positi!on 3 was 150 feet distant at five foot height'. 

.QQ!nparis_o_ry_ • . 

-Both programs sfgnifican!tlyoverpredicte_d the obseryed h~vels, as indicated 
: ' / - f 

by thet,-test. The Michigan :pf'.o.gram overpredi cted for 1 ow truck volumes above 
' ' ' ' . 

a c.utoff. Therewasnoconst,ant offset of predicte<lfrom observed level,$; 

indicated by simple linear r~gression. the multiple regression equations 
I 
I 

as, 

'I 



1, 

: .', 

.· TSC · do.T ,= 7 .84S99- - 0.10427 (Truck Volume) - 0.112.92 (Oista/nce), 

+ 0.00222 (Auto/Truck Ratio) 
' ' 

Michigan dOM\=-2.02038 - 0.~12266 (Tru~k Volume) + 0~28421 (Hei;ght) · 

+ 0~8642G (Truck Percentage) 
:, ,, 

5.6.4 Route\ I--78, S·ection 2G (Clinton) - Cl234 

Description 

. This: site is west of Clinton on Route I-:78 in a ~ural area. The major 

noise generµtor·, I-78, is partially depressed at this site. The terrain. 
• •• •, ,/ I 

is grassland with rolling hills. :licrophone positions l;, 2, 3,,,and 4 were 

placed at 100, 200; 400, and 800 feet from the road1·:ay edg-e. 

Campa ri sons ·. 

- The observed noise levels were inconsistent with the traffic v,olume actually. 

passing. Cecause,; of tl1is, conclusions drawn from t!,e 'data are not valid. 1!0\tiever, 
\ . 

the data was analyzed and it showed that the TSC program overpredicted and the 

, Michigan prog:r'am uriderpredic~ed observed levels on the average; indicated __ by 
I . .· . 

the ·t-test. There was a _constant offset of predicted from observc?d level~ ir1 

the T~Cbut -not Michigan program. T:1e multiple regression eqlrntions v,ere: 
I 

TSC dor = 3.89126 - 0.01629 (Truck Volume) - 0.00469 {Distance) 

+ 0.52396 {Truck/Auto Ratio) 

, Michigan doM = 5. lp6ll _, 0.02121 (Truck Volume)_ + 0.00764 _ (D1stance) 

+ 0.59897 (Truck/Auto Ratio) 

5.6.5 Route I-78, Secticin 2M & 3E (Arinandale) - Al234 

Description 

The site is located ea~t Of Annandale o~ Route I-78 in a rural area. 
• • I . .- . 

The roadway is. depressed aJthis point. A large earth mound_barrier slopes· 
,__ -- , 

gradually a\'l'ai from the depres,s ion. The terrain is open ro 11 i n,q grass •. 

-42.:..-
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' j 

. -I 
i 
I 
I 

··. - I . 
Four mi"c:rophone pQsitions,l, i2, 3, and 4, measured on different days with . \ . . ! 

d1fferent traffic, were loca~ed/at-·112: 212, 4H5, andB'l2 .feet from,th~ ~oad. 
\ ·. ·. . ' . 

. / . ·.. . . ,· ' . ' . ( . 

Position l was on top of .the dep~ession with an un'obstructed vie\~ of the 
l , 

roadw~y,. the other positions were behjnd the earth mound barrier~ •. ,.. . ': . . . r 
,Comparison 

The TSC program.significantly overpredicted observed noise'levels on .· . , ! , . , - '. 
I 

the ave,r~g·e, indicated .by th~ t-test, but the Michigan program underpre..;. 
! l j , 

di cted them. The TSC prografl) s 1 i ghtly underpredi cted noise 1 eve 1 s at the 
' : ·: . . 

fir~t posit10fl, wl;ere there ~as no barrier effect and signi~icarit tractor 

tra_1 le.r truck volume.. Ther-e)was no constant offset of pred1cte<l from . . . . , I , , , . , . 

ob~erved_, ~evels for -eithe; p~ogram-:s indi~ated by s-imple linea~ regression. 
, , , . : / 

Th.e multi p 1 e regre-ss ion equa~ions vmre: 
i 

TSC doT = 3.9403~ - o.o_li,183 (Di'stance) :.. 0.01986 (Truck Volume) 
' , , j-

Michigan doM =10.-42159 ... _o.oqao6 (Total Volume) 
, ·. ' :. , , .. ···::, :_ , .· . '. ,,:; :-..·•,i, , ; . , . . .' , , ·,: . .'. 

- s.,6Ai Route 1.:.1s,: Se·ctfpn '2'M l~ 2E '{Annandale) ;. A5678 
, i ·( ' 

. Description /, 

The site i.s 

The roadway undergoes 'a tran ·i tion, from deptessed to, at-grade at this point. 

Alar~ ~h mound barrier jlopes gra1lually away fro~ th~ depr;ssio~'. .The 
terrau1 1s. 11 ght woods on the earth ,nound and open grass e 1 sewhere. ' Four . . i 

, . 

microphone positions. 5, 6_, 7 anti 8, were located at the base of the mound at 
. ' 

99, 199~. 403-, and 784 feet f~om the roadway. Data at the pos,i ti on s \yere 
I' 

recorded ()Tl d.iffe.rent days 1with'different traffic. 
. I 

I !- ·. 

--~~ i' . . . ·. / . ! I .• • ' • 

The TSt :pro,g·ram sfgi:rifldantly' overpredicted 'observed noise level's on 
- . I , / ::\::::::: ::i ::/::t:: ::f 91. :.::::m n: i ::::::::t ::f :::•::r::::~:::;,::rn 

observed levels by either Prtram. ·
0
;;: multi~;• regressiOn equa.tioos were:, 

. . _.,:J 



TSC · ~OT =/-4.fr9749 + 0.00368 {Distance) - 0.00309 (Total Volume) 

Michigan dOM = 1.85296 + 0.00864 (Distance) - 0.00392 (Totar Vol/ume) 

5.6.7 Route I-78, Section 2ri & 3E (/\nnandale) ,- A9101112 

Descripti.on 

The sHe is located east of Annandale on Route I-73 in a ruraJ area. 
-

The roadway is ~levated at this point. Jhe terrain is open grass and sharply 1 

slopes down from the roadway. Four microphone positioffs 9, 10, n, and .12 . 

. were .1ocated at 98, 198, 413, 1 and 758 feet from the roadway. The micropf1one 
i 

positions were recorded on different days with differert traftic. 

Comparison 

Tile TSC program significantlyoverpredicted observed noise levels on the 

average, while the Michigan program significantly underpredicted them, as 

indicated by the t-test~ The TSC program accurately predicted the noise lev~ls 

at the two positions close.st the roadway. These positions were directly i,n- 1 

fl uenced by the edge barrier of the elevated roadway. However, the TSC . 

program overpredicted tf1e position far_ from the roadway, which vJas unaffected, 

be, either the elevated road\·1ay or ground attenuation. · This may indicate a 
I ! 

problem in de~cribing the attenuation of the noise source model of the program. 
. ' ' 

There was no constant offset of predicted from observed l eve 1 s for either 

progra,1n, as indicated by simple iihear reqression. The multiple re~.iression 

equations were:. 

"1-SC d0T = 6,57787 - 0.01592 (Di.stance),_ 0,,0l404 (Ttuck Volume) 

Michigan don-= 5.79443 - 0.01821 (Truck Volume)+ 0.00189 '(Distance) 

5.6.8 Route I-287s Section lE, 48 and 58 (Bridgewater) - B123 

Oes·cri pt ion 

The,site is located in the vicinity·of the intersection o.f Routes 22,206 
\ 

r-

\ I 



, I-

,_I 1-- ! 
·) r-, 

i 
-and I-2a7. The 'microphone !;~•~itions l, 2,. 4 and3 were locatea· adjacent''._ 

.. (' .)· . 

) to ~he1 parking lot of the Brldgewater-Raritan High School East af· 100,,2-00 

"'~d 4QO feet- from Route 1:2oi. A dense growth· of trees and hr~sl~ .were located / ' 
. ' I 

east ofthe.line,ormicrophoryes., · Ambient nQise wa~ influenced hy parking lot 
-·. \. 

I \ · -tr1:tffic. during :the_ day. / , 

.- ;·. 
Co~pari son -

1 
, 

On.1y the first' two positions .were analyzed, beca~se the' noise ·levels for 
,- ,( . ; ' . ' 

' 
-. the 

, ,· . I. t. . /'' , 

farthes:t_ position were i~explicably low. - The TSC program sfgnificantly 
• • • • • • ' • • j •• •• ' •• ·~ j. . . . . : . . . . . . 
overpredicted obser~ed noise !lev~ls on the aver~ge, as in_dicated by the t.-test. 
--- ,_ , I , ·. . 
The Michig:an pro~ram u'nderprjdi cted observed, noise' levels _by less than one 1

• 

,decibel on the·· average •.• Thefe was a constant o_ffset between predicted from 
- I . - - , . 

.. observed levels for the Michigcm but n'ot the TSC program, ·as indicated by ' . I . . . - -- . - . 
, 

si::mple linear regressfon. Tl~e multiple regression equation,s were: 
I 
i . ' . I I 

doT :;: -26,. 2038Q - q. 04517 (Di stance) + o. 5321 o (Truck ,speed) 
,', , , ._ .. I _·._,, ' l ,'., ,· ,• , , ·,• ··.· , ·, 
--0.00404.'(r'~-u~k Volume) ·- ,, - . 

. Mi~higan dcJM • ,31.7;734-" ,f-00913 {Truck Volume) + 0.-02117 (oistan~e) .· 

TSC' 

· + ~.69697 (Truck Speed) I . _- -
5.6. 9 ':Rc,ute .y.:so_, Section tu & 2L (Netcong) - Nl 24 --

1 , , 

i , b~scrfp:Uon ._ 
1; '), ' 

The stte is at the tnte•fchange of Route, I-80 and 206 east cff Netcong. 
1 .-- • 

.Traffic noise fronr Route, I-8$ was the major' noise source for mi crop hone - , 
, -, i , 

_ posi ti on,s-, l, 2, and 4 located 202, 377, and 772 feet from the roadway, in a 

wooded are-a. The ro.adway wa{ elevated with 1:Jp to 2% grade. 
I 

\ I 
Corilpari:5,on 

1, - i . 
·' The TSC prq~rram _ predicted observed leve>l,s on the average and _the Mich'igar.i 
\ ,' , ,, , , i , , , , 

. prog,ram underpredicted by a ~ecibel on the average, -as if!dicated by the· ~-test. 

The atteri~a~~on'for woods \·lai explicitly, add~.tl to TSC p~ogram levels in this CtlS..:., 
\· i ·/ 

I -45- _ 
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.· /, 

\ 

.. I 

1 l / 

There wa~ no.constant\ offs·et: of p,redicted from observed levels for-. 

either program, a~ indicated. by sfmple linear_ regressi~n. 1he niultfple 
-;regression equations were: 

,.:_ ' . J 

TSC -doT = ll.87212 + 0.00?39 (o,stance) - 0~34045 (Truck Speed) 

Michiga,~ dor.1 = -1.159.73 '.'" 0.U0-129 (Total_ Volume) + 0.004-77. (Distance) 
' . , ·. 

5.6~16 Rqute I-80~ Section 1B & 2l (Netcong) N68 
' . 

Description 
( \ -

,,The· site is at the interchange of Route I-80 and 206 east .of Netcong. 
' ' 

Traffic noise from ·Route 206 was the major noi s~ generator for mi croph0ne 

posit.ions·5 and.8 located 249 and-.50'4 ,feet from the roadway. Position 8was 

1 ocated at the edge of ,the NJ DOT ~ai ntenance y~rd in th~ are~. and was 

influenced by amb,ient noise in·th~ .yar,-d. The roadway was at-grade,with 
,I. . . ' 

' respect to topography with up to 4% grade. The roadway configuration w~nt _ 
, - _\ '.· , 1 

from a single roadway to divided with variable median. 
, I 

Co.mpartsori 
,, •• I ,:~,•.: 

\.· -

) 

The-. TSC program significantly overpredi:cted: observed ,levels on the 

average; while the: •Michigan, program underpredi cted them, ~s indi cate1d by the 

t-test. There was no cpnstant' offset of predicted·· from observed l e'\te)s _/for 

either progr.a~, as indicated by simple linear regression~ The multiple 
// i·. / 

regre~s ion equ_ati ons' were:. 
) . )_ .. ·. . ·. :_· . 

TSC dor =.;.l.55901 ... 0.12554 (Truck- Volwne) +. 0.00421 (~uto/Truck Ratio),. 
• , , •. I , • I 

tiichiga._rl doM;;: .2.54739 .. 0.10060 (True!, Volume,) + o·.01156. ;(Dtst~n~cl 
:' , . . . .·,_. . . . I . , : .. · . 

1
- -· ~' 0.00918 (Auto Volume) -\ 

' ' 

5.~. 6 .11 · Comparlson .. Between . Programs _. 
.,-

,A· unique, aspec;t of' this phase of the nofse 'study was the ·simultaneous 
• • , • • I , • • 

--
prediction of noisfle-vels for the same site·by two different methqds.' I 

1 · .. 

) . 



l. 
j 
I 

.,, 

I 
I 

. ·1. ,_'-. . \ . . . . ...,, \ 

•·, This permits the: cftrect <:dmPiarison of ~he, TSC pro'gr--i1ms and 'the r·1icl~iga•fr:' 
. ' 

· prog•ram'.·.pr~dictiorls. ·This J:as don~ for all site~ in the same manner as the 
. . . . ' . \:, ! . . 

_ohs,erved ·t.o pred~c~eQ.?~velj. cn~parisons. 
· There was a s1 gni f1can ·d1 fference on the average between the programs 

at all s i:tes except Rl2 .and Nl 24. The agreement at these two sites is' 

. attributed to the expl tcit qOn$i derati on 'of noise at~enuat,fon ( houses at Rl 2 ' . . . . i . . ' / 
,:-an~ woo9~ at Hl 2~) in the sojund prop-agati.on path for the Ts.c program. The. 
• . I . . ' I . ,. . . . . 

· lev~ls for,•the two progrpms ~ere generally hig;1ly correlate.cl _however, which . . . . . I . . . . 
shows)that.th~•programs wereiconsi.stent in,theirpredictio:ns for the sarn7 

. . . I . 

lnput data, if not :sta_ti s ti 9~11 y equa 1 . 

The i nfluencJn_g faC,torsl on differences between TSC predicted and 't1i chi gan . 
. , ·. ,· , . ! 

'. ... .· )j ' 
·. predicted noise levels were 1generally .distance and. truck volume in that .order. . I . . : 

· Thes~ resu'its are to be exp~~ted since, the two programs basicaJly\diffur in the 
. '. .. . ·. . . . .· . . i . . : . ' 
assumptions of ~ti~:nuatipn \~ith distance and average :truck nois~ emis~ion level. . ., . . -· ·1 '. . - . 

I 

The TSC progrillll assumes ,~f d~,: atteni.tati on of notse fe.vel :with 'doubnngi nf di stance, 
• • • I \ •, • • 

. I I • 

Michigan program assumes 4 .. 5. dB. The TSC program assumes an · average truck 
' ' I i ' 

noise •emissionleve)_ of87 ,BA, the ~-1ichigan program as~umes 82 dBA •. 

6.. Leg r:1eas~urement. and Predijcti on Compari s ion .. . - ·r 
6.1 Introduction 1 

At tfue .request of, the ~eviewinq agency, a follow-up study •of the 
i 

·. measurem~nt and prediction qomparison of the Second Interim Report was 
, I • -J 

performed ind: 
/. -. 

1nc1udedin !the Fina·f Heport. The equivalent,sou~d level, ' . ' ' ! / ·, ' 

, . ,Leq {dUA), wa.s requested to !be studied for the same i tes. ';n. the:"' Second 

'lnterim Repo·~t in hppes thaJ greater clarification of the' data might be obtai_ned. I . . . .. . ... 

I 
I 

,--

.. I 

',. 

• I 
I 

.r 
. I 

I 
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I,, 

I I 

The study wou}d involve no new data collection, but a, reappli,cati on of 
._,_ , I • . . ' 

' I 

the L.10 measur_e1TJent and predictiQn c~mparisori to ,Leq levels. ?he Leq is ,.. 
' , the e_quivalent steady ~ta~e sound p~essure level ~~hich t-,ould contain' 

__ tile same acoustic energy as the time ;varying sound le\tel durit:tg the sample 

time. 
! ~he ,Leq com:parison could only be done with the TSC program sirc.e it_,, 

) 

< alone ~,reduced Leq values. However~ during 1the 'time sjnce the' Secon
1
d lnterii_n Report_, "-

'\ 

changes were .made to the· TSC program, so the original site ··data was re,run to 
, L • • • •. 

obtain ,new Leq le,yels. The original noise measare~ent gata,was also rerun to, 
- ,1 

print out the obseryed · leq 1 eve 1 s. -

- · Tab le~ of obs_erved and TSC p~eqtcted teq levels fo~ each si~e are 
" • I \ • 

presented in Appendix D. l along wfth site maps and photographs requested ·to-

supplement it_he ·second Intertm Report. 

· , / The' observed _and TSC predicted Leq 1 evel s were rt.in through the san1e 

,stati:stical analysis ,as the L10 level~, ~nd tables of statistic~ for who1e/ 
I ' ' ,~ , ' I 

site and fodividual podtion data appear in 'Appendix 0.-2. · The 'discuss.ion of 

Section 5 of this report concerning ·the analysis 
.. , '· . . . , 

of L10 levels applies h~re 

'.to the, ana'lys is .of the . Leq_ 1 eve ls~ 

6.2 Results· of the L- Statistica.1 Analysis .. • . eq "', .• \ . I 

6.2.l Gen~ralr 

There_ ar~ nine analysis sites referenced by the same site letter,,..and 

position numbe,r code in Section 5.5. They are di·scussed in regard to the 

L com~arison,according to the following format: eq 
Analysis Site . 

' / 

' A. Comparisons Elementary 'Statistics and Regression 

· A. l, flhole_ Site Statistics 

A. 11 .1 t-test on differences belvieen observed and predicted L _ -- . -. . -- ,· - eq 
fo·r TSC program. 

\ ' 

I _, 

{, ':---- I --



/ 

,. . 

. r 

I 
i . ,.' 

I 

r·: 

.• ~'.'if~l.2 Lin~~r re~·res~·ion . , - , r 
predictedi levels 

' ·-1 

, 
and· correlati,on betwe.en observed and 

fo-r Tse program. 
• .. ' '·. ,, . · __ ' f· ' . ' 

· A.2 individual Position Statistical Oat~ 
•• ,: I 

A~2' • .l t-test on~ di ffere.nces for TSC program. 
( I '\ 

.,A.2~2 Linear re~re,ssion and .correlation for TSC,progra~. 
•, . . . : - .: 1·.\. . . . . 

'8~· I'nfJuencing Factors I~.·- Step-Wise Regression '' .. . ' . i ' . . 
B. l J1ul ti pl e regression· .equation . . ,: \ 

• I ·'· •• 

· B.2 Multiple _corrrlati-on·coefficients and standard .errors· of estimate 

•:B:~:3 -• ,Ots:cu~:s i~on ·of f, a ct ors -
. ·, ·. :·. I 

TwQ statisti~s are used!to.ch?racterize the simple Hnear and multiple· J 

regressions - the carrel ati o~ coefficient and the standa·rd error:- of 
. . . ' . 

estimate. The correl at;ion cpeffi cient and sta~dar(J .error of estimate' are 
' 

:de1scrib~·di11 t.e·rms ofth,e fopowing ar~itrary tables.· 
-• I ·.·. _T,bl' 2 .· a_, e 

:" . . . ... ' . . ) . i . . . . . 
_ I_n terpre.ta,t i on ·of the Cprre lat i'.cm Coefficient (Reference 

I -
Gorrelati,bn ·c f·f. · ·1 t · ·oe 1 C•l'9Jl , 

I 
- I 

J .o I 
!· 

0.9 

,' 0.8 I 

o. 7,: 
I 

o. 5 ·or less 

, r 

Relationship. 
Demonstrated , 

Perfect 

Very Good 

Good 

Fair 

Poor 

Very Poor 

10) 

: . ..1-i 

'; 



Table 3 

in,terpretatiori of the,Stan<lardError of.!2sti1:1ate (Reference 4)' 

Standard Error 
of Estimate ' Description 

0 dB - 1 • 5 dB Small 

1.5 dl3 - 3 ctn Reasonable 

3 dC or more Large 

The standard error of estirnate is also compared to the standard 

error of estimate obtained by simple linear regression between observed 

and predicted levels. If the former estimate is smaller than ti1e lat.ier, 
\ 

the multiple regression n~del is considered to suecessfully reduce the 

( 

error in predicted n~ise levels by using prediction program inrut variables. 
' The regressions Hill .be assumed to be val id if the F-test on the, 

variance accounte~ for by regression is passed at the 5 percent level of 

significance .. If a particular re~1ression fails the F-test, a comment_ 

1will be made in the discussion, othertlise, no mention of the results of 
' .-

tM F-test V1ill ue, made. in addition, those linear rPgression c9efficients 

which are statistically equal to unity 1-lill be 1:1entioned in the'discussion 

/ 

- as showing a constant offset of compared noise levels. · The relative ir.iportance · · 

of the variaoles chosen by step-wise regres5,;i;,Qf1_ is' determined by the "partial 
.---. •.'" .. ,,,,.,,, .. 

correlation coefficients" of the variables. The larger the magnitude of the· 
' ' . 

11 partial correlation coefficientll of the variable, the more an influence it was 

on•the differences between observed and,pr'edi"c.t-ed levels;, These coefficients ate 

not true partial correlation·coefficie~ts (defined in Refe,..nce 7, page 176) 
I 

but are really measures of the absolute var1ance reJuced in ,the dependent 
.. i ' 

variable by individual independent variables. 

\ 
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6.2.2 Route 29, Section 13J\ ~Residential)-Rl2 

Comparisons - Elementary Sta ti sti cs and Regress+on \ 

For the whole site data, the t-test on differences bet\11een· observed and 

TSC predicted Leq .1 evel s, showed the program predicted the· observed levels. 

The correlation betvmen observed and predicted levels ~1as very good and tt1e 

simple linear rcgressiorr standard error of estimate was reasonable. 

For indi~id~al position data, the t-test on differences and the linear 

regression between observed and predicted levels Has comparable to the \/hole 
/ 

site results.· 
I 

Influencing Factors - Step-\iJi se Re9ress ion 

The multiple regression :equation for differences in ·observed. and TSC 

predicted Leq levels against input variables is: 

d = 2.G6428 - 0.06093 (Truck Volume) 
I 

The multiple correlatiom coefficient was good; the standard error of 
i 
I 

estimate \1as reasonable and the sarae as that for. simrle linear regression 
I 

· between 1 evti 1 s. 

Truck vo 1 µme v1as a stronger factor in the updated TSC program than in · 

the original progran\. Mtc:r,ophone height Has included in the step .. vlise 
., .. , •,I· , ' 

regression but failed to appear as a significant variable. This was due 
i . 

to the sma 11 difference in hei gilt ( 7 feet) betueen t!ile t\'JO mi crop hone 
' i 

'positions n~lative to the larqe distance (~-30 feet) from the microphone to the 

' This the only site hthere houses lay in the propagation path of noise. 

The TSC program requires that the attenuation fror.i t'.1ese types of attenuators 

he used to reduce levels after they are predicted by the program. Since the 

TSC program actually predicts observed levels \·1ith this adjustnent, the attenuation 
I 
I 

used was apparently correct. 1 , Tiie TSC prograr:1 demonstrated a te11d1;;ncy to ov,erpredi ct . 

at the other sites due to tnucks. lm1 trucL rercentaucs. characteristic of 
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i' 

, J 

! , I ' 

I - ) 
> r 1 • I 

Route 29 1probably minim'ized the iSC program te~dency to overpredfct, further 
. . . -·. . - I , ,. 

'-.. " - \ 

enhancing its accuracy. The observatio~s sho~ tha_t if propagatib'11 path 
I' _ / _ . ' ,\ I " , , :- •• 

attenuation' and true~ noise levels are more fine·ly s-pecified, the· program 

could,:accurately predict 'complex roadway configurations .. 
-, 

6.2 •. 3 Route 29, Section 13A {Stacv Park) - Sl23 
', / . ,... . . --

, , 

, , _ Comparisons ..;, ~lementary Statistics and Reg.ression 

For the whQle, site data, the t-test on differences between the observed_, 

and TSC predicted Leq levels showed th~ program significantly 9verpredicted. 
.. ,, I . 

the obse'rved levels. Simple linear regression: did not show a constant offse~ 

of .predicted 'from 'observed levels., The correlation coefficient was fair and 
) the'standard error of es-timate large in the linear'regress·ion. -

For individual position data, the t-test on ·differences _and the linear 

regressions produced results in 1 ine with whole site results. 

I nfl uenci ng Factors - Step.;.Wi se Regress ion 
' 

, The multiple regression 'e9uation for _differences in Qbserved and tsc 
. . . 

predkted Leq levels versus input variables is: , . 

: d = 6.91255 - 0.0'8536 (Truck' Volume) - 0.08770 (Distance) 
I. ·\ , 

Toe multiple correlation coefficient was- very good; the standard error 
' { , 

of estimate was reasonable and much smaller than that for s-imple linear 
. \ \. 

regression between levels. f 

" _ · T'ruck volumes were low, but evenly split between he~vy tracto~ .trallers 

and medium tr,!,,lcks.., at this site. Thus the high truck emission_ levels assl,lmed 
, ' I 

by the TSC program, for all trucks, were a major factor in overpre.dictioh, 

Dista~ce .appeared as 1a factor in the' overprediction prob·ably b~cause the sloping 
- , . , .,·. , ,' t . I . - , , . 

terrain significantly attenuated observ.ed levels more than the TSC program,could 1: 

·account for •. Microphone height w~s included at this site but··it did no,t appear 

as a signifi.cant factor in the'differences~ 

• I 

. I 



i .· 
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t 
'6.2.4 Route· I-78., Section 2Gl{Clinton~.., Cl234 

I '' I '·, /. 
Comp.a'rlsons :- Elementary StatiSti cs and Regression \ · , · 

·. / . ' . l . . ... I 

·For the ~,hole site, the!t-test on differences·betv,eenObserve<l and TSC 
. [ , . . I'' 

\ 

predi cte,d Leq levels showep 'lhe program overpr~di cted the 1observed leve1 s. 
' ' ' I . . I • ,_I. . . . . . ' 

Simp\1~ ·linear regression didjnot show a· co.nstant offset of .pr,edicted frorn, 
. I • 

r observed levels. '.The correl~tion coefficie~t was fair, and the standard 
. I I . 

, ' i 
erro,r· of' e~timate was_ large 1·n t.he linear regressiqn. 

/ The individual position t-tests s•howed significant overprediction at all · 
'' . 

positions. Th~ linea·r regre sions failed the F-te~t on· variance accounted for" .. , I . , 
I, . . 

bylinear regression and thejcorrelations \'1ere 1m)ar'1y i~to at all positions. 
. . . . , . . , . . I . .. . . I ' 

The regression coeff,i'cients \~ere even negatiV<.'? for all but Position 2, 

. indica~ing measu~ed le~<ils df crease~ as predicted levels increased. 

Influencing Factors~ Step-Wise Regression 
, ' . . . 

The multiple regression equation. for differences in observeq and .TSC 

·pred,ictecJ L~q le.v€l5 verius lnpuf 'variables ,is: .• 
••• •• • • I ••• •• •••• 1 • . 1< . 

· · ' d = CL57990 - ?-01733 (Truck Vol um~) + 0.49311 (Truck/Auto Ratio)· 

· The multipl,e. correlatif~- ·coefficie.nt was poor; :the stand,ffd .. error of~ 
I 

I 
es·tiimate (·ms reasonable and smaller than that from simple linear- regression 

i 

between levels. 
[· 

, The sj_9nificance of the! truck volume and truck/auto ratio factors in 
' i' ' 

the·step-wise regression1 is probaply related to high 'and fairlv constant ' j .,,._. ' ., ;l 

volumes of tr~c:tor tratier truc:ks th~oughout the whole day, while auto 
•, . 'j. 
. . . . I 

volumes dwlndled .:during ~-cirly morning hours. However, the' extremely poor:-
t J / 

linear regressi~ns of.o.bserv~d to predicted noise levels- at all.positions-is 
. , . I . . 

. . c " 

I -

not typical of .sites include~ in the study. Inspection of ohserved noise levels 

. t. 

( 
I 

,' -53-:- . 

·/ 
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'. I 

. ' 

an.d truck vo 1 umes slJows inconsistencies over. the measurement day, -as the , 
• I , .. : .' 

. . ! ) 
step-wi~e reg~ss fon indicates. Th~_se observations were made with th.e L10, ._, 

data in the Second Interim Report; as well. The Leq a~alysis failed to 

',.clarify the results . 

. The inconsistencies are unexplainable in terms of the available.field., 

data., They may have been due to trucks stopping at night with engines idling 

withinthe·measurement site. 

6.2.5 Route I-78, Section 2M & 3E (Annandale) - Al234 

Comparisons - El,ementa.ry Statistics·. and Regression 
. ' 

For the whole site data~ the,t-test on differences.between observed and 

TSC predfcted Leq levels showed the program predicted observed levels~ The 

. correlation between.observed and tre predicted levols was very good, 1but the 

standard error of estimate was large. 

For ind'ividual position data, the t-test on differences, showed slight 

underpredictfon at Pos.ition 1, where ,there was no bar,:ier and significant 

tractor trailer volumes. The program predicted Positions 3 and 4 behind the 

depressed roadway and overpredicted Position 2. The individual position linear 

regressions failed the F-test for all but Pos it'ion 1, where the_ linear regress ion 
' ' 

showed. a constant offset of predicted from observed 1 evel s. 

, Influencing Factors - Step.;w,se 
\ 

The multiple regression equation for differences in observed ,and TSC 

predicted Leq levels,versus input variables is: 

'd = 2.92800 - 0.01582 (Truck Volume) 

The multiple correlation coefficient was very poor ai,d the standard error 

of estimate was large. 



- I -

,-

I 
'' 
j 
: 

: I 

'i 
n1~ truck v~1 ume was tht only factor affecting _th,e TSC program pr~di cti ons, 

but~a$ not s~ffi~,ient~to ex~lain- the differences. The-c;omb_;nation of,the / 

earth mound barrjer~and true~ source height !)'lay further explain the differences: 

The earth mound barrier seemJd to be accounted for _quite w~1·1 at· ;Position 3.-
- ' '·1_ ' ' ' 
The updated TSC program ;did much be1tter in accounting -for the pr;esence 

of the earth mound barrier tMan ilt the previous version used in the Secon,d 

Interim Report. 
_;' 

_ 6.2.6 Route I-78, Section 2M & 3E (Annandale) :. A5678 

Comparisa.ns l- Elementary Statistics and Regression ' 
- - - - I - I: 

For the whole site data, the t ... test on differences betvJeen observed 1and 
• • : • I ' 

I ' , • 
} . . . ' . \ . . 

TSC predicted Lgq levels shm,ed the program significantly overpredicted ' - i ' ' ' ' ' ' 
observed levels. Simple linear regression did not show a constant offset· 

- I -

of predicted from ol>served l~vel_s. The correlation uetween observ~d- ~nu 
, I , -- -

predicted levelswas good ahd the standard error of estimate was reason·~ble. 

Individual :Position- rQ.sults were ·in line with the whole site results. 
. . . , ',•, . .. ', 

., . . . . \ . . ,. . 

fhfluencinQ Factors - Step-tffse Regr~ssioh 
- - -· - I -

The multiple regression ;equatiqn for differences in observed and TSC 
' • I • 

- - I 

predicted Leq levels versus fnput variables is: 

d =-6.87914 -- :o.00536 (Distance) 

The multiple correlation! coefficient was very poor; the standard e,rror 
' \ ' 

-
of es_tirnate was reasonable an:d lar_ger than that ·for simple linea,r regression 

between levels. 

- r 

The d:ffferences -between bbierved and predicted 1 eve ls \.,ere affected 

ptimar--ily by dist~nce at thisi transit'ion zone between a depr:essed and elevated· 
' '' ' ' -, .! ' ' ' ' •--,-, ' ; ,' 

·s-ection. The differences dec:reased steadily with di stance from the road\·1ay , 
I 
' . . . 

w'i th the le·ast di fferenc;e at ihe farthest position.. The prograni nredi ct~d 
I , 

levels better farther fro(1 thb roadv1ay and vias probably affected by the edge 
_._ - - . 1-- - , , - , -, 

effect of the earth mound barlrier at closer positions. 
I -

'' ,, 
I 

'\ 



6.2. 7 Route I-78, Sec.ti on 2M & 3E (Annandale) - /\9l0ll l2 r 
' 

Comparis.on - Elemen·tary Statistics an<:J_ ReQressio_~ 
' For the whole site d~ta, the t-test on the differences betHeenobserved 

and TSC pre<licteci Leq levels shov,ecL tile program significantly· overpredicted 
/ I ., 

observed' levels. Simple linear regression did not s,1m1 a constant offset of r' ,, 

predicted frqrnobserved levels. The linear regression failed the F-lest. 

,Individual position t-tests on differences showed tl~ TSG program 

slightly overpredicted Position 9, ,the closest position and overpredicted 

progressively more ~t the farther pdsitions. The individual position 

linear, re~Jressions \1ere in" line Nit!, whole site data except at Position 10 

which had v'ery gooa correlation and exceptionall.Y·;sman standard error.of 

estjmate,. although no constant offset of predicted from~observe.d levels. 

Influencing Factors - Step-iJi se Regress iion 

The, multiple regress ion for differences in obs.erved and TSC predicted 

Leq levels versus input v~riables is: 

d 1~93488 o.p0814 (Distance) - 6.01435 (Truck Volume)· 

The multiple correlation coefficient was good; the standard error of 

estimate was reas.onable and less than that from simple linear rerJression 

between observed and predicted levels. 

The· primary influence o~ difforcmces vms distance~ ~•1jth truck volume 
i 

secondary. Differences did i ncreasc tmJard tile rearv1Jard pos iti ans. ros it ion 9, 

closest to and affected most by the elevated roadv,ay barrier, \,as predicted 
' 

within two decibels by the program. The other positions \·Jere overpredicted 

more. The combination of distance and truck volume factors at this elevated 
\. 

' ' . 
site may indicate that the TSC program overpredi cts because of the line source , 

model for tr:u~ks at far positions.· The attenuation with distance due to terrain 

is of little effect at this site, due to the roadv,ay elevation. 



,• 

/ 

/ ! J ' 

I 

l 
·: ·1 ·. 1 · I , , 

- The at~enuation with distance then would be due to ,source characteristics 
• ,: ', I • 

' j '- 1· , ,. . ,' ·... ., ·' 

primarily. However, greater!attenuation with distance is measured than . 
. i , , 1. ' 

predicted by ,the TSC program !at 1the farthest position, for which tiarr'ier 
I 

attenuation is least sign~fi~ant, esp~cially for tractor trailers at this 
I 

site. Thus the trucks may b~ better_ represented by a 'sour~e model with 

greater attenua~ion with dis~ance. 
. ' 

6·.2.8 Route I-287, Sect_ion lEi,, 46 and 5B (Bridgewater) -. BFJ 
I • ..... 

y11e whole si;te analysis and, ste.p-\iJiSC regression for ?bserved ve,rsus. 

predicted levels consisted only ~f Position l and 2. · Position J was not 
I 

' , I 
· included because its observed levels were-too low to be explained by any 

. ' . 

' ' ' 

-obvious noise attenuator at t~e site~ 
, ' . . \ ' 

Since clean data was obtained.at the 
I ' 

site, the low .levels ( . 
at Posit[ion 3 may have been -due to some peculiarity of 

',. the. area. This sar;1e 
I . . -

observa,t]ion. was, made in the L10 data of the Second Interim 
' 

f{eport. ·. Us? of L,eq fa.iled toi clarify the results. 
. ·. , . . , I 

Com arisons .. Elementar Stat1istics and ~e ression 

For th~ whole site data, the t-test on di fferenccs between observe.d and 

TSC Pt:'edicted Leq levels 

observed l~vels. S~nple 

'' ----

showed the program s i gni fi cantly overprcdi cted the · , 
I . 

1 ihear regression did show a constant offset of, ' \ ' ' . ' 

predicted from 9bserved levels over the first two positions. The correlation 
' 

'coeffi~ient was fair and ·the ~tandard error of estimate was reasonable. 

Individual posit1on t-ter,ts'showed .the TSC pr9gr~m1 overpredicted progressively. 
·. . , I ·.. ·. , 

more fo·r Positions 1 through T" -Linear regression showed no constant offset 

,,of predicted from observed levels. The 'correlation coefficients steadjly. 
I ·, •· ' • 

' i . 
decrlease from fair to Very poor and nearly zero at Po•sition 3. The plot of 

•' . I l I, 

observed against predictea leye-ls for Position 3 shows an increasing .trend' of 
' 

. , _observed levels with increasirg predicted levels, _then an ·abru11t drop of 
' I 

, observed levels with the high~st predicted levels. parabolic fit is rno,re 
. . ' . ! . . 
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applicable tb 0'the data than straight line regression. This type of behavior 

is evident. for Position 2 to a lesser degree. The higher predicteu levels 

correspona to hi._gher truck vo,lunies at a particula,r position, so there may be 

a/ prob 1 em in the treatment of trucks by· the TSC program •. · 

Influencing Factors - Step-\~ise Regression 

l The Multiple regression equation for differences in observed and 1SG 

predicted Leq levels versus input variables is: 

d =-21.50954 - o.0'4753 (Distance)- 0~00713 (Truck Volume) 

+ 0.47312 (Truck Speed) 

The multiple correlation coefficient \'Jas very good; the standard error 
\ . . 

I 

of estimate was small and much less than that from simple linear regression 

of observed and predicted levels. 

The distance .variable explains most of the differences in observed and. 

predicted levels from Positions l and 2 and is probably due to excess 

ground attenuation. Truck volume and ttuck speed both were important 

variables. This was the first site where speed was able to be measured. The 

fact it appears as a significant variable at this site indicates .that it might 
'· 

have explained some of the variance in tile data at preceeding sites,,for -

which exact- speed data was not obtained. It further indicates that the truck 

· noise source model may not be-adequate for predictioM by the TSC program: 

The emiss'ion levels piay be too high and the attenuation with distance too lo~. 

6.2.9 Route I-80, Section rn & 2L (Netcong) - N124 

Compari_sons - Elementry Statistics an1d Regression 

For tile Hhole- site data, the t-test on differe'nces betv,een observed and TSC 

predicted Leq levels showed the program predicted observed levels.·. Simple'. 

linear re_gression betv,een obsef'.ved and predicted levels did not shmi constant 

·offset but it- had good correlation and reasonable standard error of estimate. 

,, I 



Individual p.osition t-tests o.n di.fferences sf1m1ed tne program 
i . • . . 

over,predicted Position l, predictred Position 2, and underpredicted 
I I •· I 

Position 3. Simple linear regressions at all positions showed a constant 
, I • . 

offset of observed from predi¢ted levels but tr1e correlation·s- ~-,ere poor. 
. I -

Influencing Factors - Step-Hise Regression 
' , , I 

. . ' 

The multi pli regression: equation for dHferences in observed from TSC 

predicted Leq levels versus. i npuf vari ab 1 es is: 

d = U. 6072 + O. 00587 (Oas tance) - o. 49768 (Truck Speed) 

- 0.01218 (Truck Volume) 
i 

The multiple c?rrelatiorl coefficient \·1as fair; t:ie standard error of 

estimate was reasonable and )~ss than that for simple linear re9ression 

1 between levels. I 

I . . 
Distance was the most si;gnificant variable affecting differences and 

is due to the rough and wooded terrain at the site. The attenuation due to 
. . I I 

I 

woods was explicHly added to jthe TSC. predicted levels as specified in Reference 
• I 

3. This is a .. crude pn;.icedure; but it did appreciably reduce the TSC program I s 
I 

overpredi ct ion at the site ... 

This was the second site fot~which complete radar speed data was obtaineJ. 
\ 

The truck s·peed and,truck volume appeared as signifkc1r1t variables in 

exp lain_in'g ttie differences. The truck source mode 1 emission . levels may lJe 

.too fHgh and the attenuation vJith distance too lo~,. . . ' 

6.2.10 Route I-~O, Section 1B /i 2L (Netcong)' - '.J58 

, Comparisons - Elementary Stati~sti cs and Regress ion 

For whole site data, the1 t-test on differences between observed and TSC 

pr1=dicted Leq levels sho1:1ed th:e pr-ograrn \rredicted the observed levels. The 

standard deviation of the differences was the largest of all sites, hrn,,ever. 



I ' 

.' 1 

- I 

. . . ' ·. ;' . . . I I 

The, linear regression between _Qbserved and predict_ed levels. had ve~r-y poor 
I 
' c.orrelatior'I and reasonable standard err-or· of estimate. I . , . - - . 

For individual positi-on data, the t-test on differences, and the-· simple,' 

linear reg~essions produced results in line wi-th the, vihole site resu1ts. 

Infl u·encinq Fa.ctors - Step-Wise Reqresslo.n 

The multH>le regression equation -for differences· uetween observed and 
I. 

TSC predicted ,Leq levels is: r 

d = 6.81857 - 0.86484 (Truck ·Percentage) - O.OllG2 (Auto Volume) 

The multiple correlation coefficient was very good; the sta_ndarcJ error 

of estimate was reasonable but much greater than that from simpi'e · 1 inear 

regression of observed versus predicted levels. · . . . ,_ , 

) 

_This wa,'s the only site _where truck rpercentage and auto volume..., appeared 

as significant-variables. These traffic noise source vari'ab les probably wE!re 
. . 

due to the difference in roadway alignment passing each position at.this site .. ,. 
The roadway went from an undivided highway by Position 8 to a widely divided 

I. 

1 - high~1ay, by Position 5. TtM:! absence of ·distance as an influencing factor in 
. \ . . 

I . I 
the TSC program may, be due to the explicit consideration. of the attenuation _by 

( 

woods. _ 

,- 6.3 Over~ll-Results 

. ) 

The updated TSC program predicted observed Leq noise levels on the avera9e 

at four of the nine s_ites. This p~rformance is 100% better than the previous 

versior(of the program· used for the L,o noise levels: Significant improvement 
.. ·., . , ' .• , . .. . , -'o ' . -· 

_ was noted i.n tile program's harrier approximation for earth moundS at /\1234. 
. _,, ' , • , I . I \ ., ', :· , ••• ) 

A 

significant increase- in predicted level-s at microphon~ µositi-ons close to . 
. . . I . , 

the elevated roadway barrier \·1as noted at.A9101112, while positions far from 
. . . -- ' . .- - . . .. ,- . . \ -

I '. ' i I 

the barrier experienced a decre~se in levels. At other sites, 1 predicted le~els 
' \ • I_ 

generally irnprov~d, but changed onl,Y. within a two decihel range_. ' I 

'I I -6Q-



The overp. ll 'site Y;ari ance of differences between observ~d and predicted Leq 

noise levels was generally 'srn,aller tiian the differences between the L10 , 

noise levels. 

The average di ffcrencesi between measured and updated TSCJ pre.di ctcd 

L,o and Leq nois.e levels were compared for representative microphone positions 

at the sites. This was done to determine if improvement in prediction was 
/, 

due to the use of Leq instead of L10 noise levels or the updated TSC 

program instead of the ol.d TSC program. The average differences for L10 
and Leq descriptors v,ere about the same by inspection. Thus, most of the 

i 
impr,ovement ,,.,as due to the us~ of the updated TSC pro~irarn rather than the 

L noise descriptor. 1'\ sman ·;mprovement. in prediction was Jue to the eq 
overall reduction in variance between observed and predicted levels uy 

using Leq instead of Lio. 

Hm•1ever, the inconsistencies in the microphone position data at sites 
i 

Cl234 and 8123 were not resol~ed by the use of the Leq noise descriptor 

instead of the L10• That is, the inconsistencies noted in the Second Interim 

Report for the Lw noise·leve1s carried over into the Leq levels even with 

the updated TSC program. 

T. Pre diction Matrix 

Because of. the use of the updated TSC program, the conclusions in the 

Second 1'ntecrim Report concerning the preferability of usin9 a particu'lar 

prediction method at a particular site were reviewed. Since differences in 

observed and predicte~ levels were noted to be comparable for tl1e L,o and Leq 

levels with the updated TSC p~ogram, observations about TSC Leq di,fferences / 
i 

apply to TS,.C L10 diffe,rences.' The results of the Michigan program L10 predictions 

in the Second, Interim Report .can then b.e compared directly to the resu.lts of the 

undated TSC program Leq pred~ ct ions presented. in this report for this purpose. 
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As it turned out, the same con cl usi ans reached in, the Second Interim Report ' 
\ 

. ' . 
. were reached .in the review, and the sar.1e recommendations apply. 

To pro vi de more readily useab 1 e recommendations, the revi e111ers suggested , 
\ 

a matrix be developed to recommend prediction, methods to use lJased on sHe 

charactetistics. Ther~for~, each of the nine analysis sites were described 

by a subset of a general set of site characteristics. Each cifaracteristic 

'was polled to determine \'ihich method of prediction was most recommended for 
', 

those sites sharing that characteristic. 

Table ,4 summarizes these con cl us ions about which predict ion program 
I 

with or without corrections provided the best results for the particular 

combinations of characteristics found at the analysis sites in the first row. 
I 

Correct.ions are required if there is a ·significant Llifforer;ice betwee,n the 

observed a'nct predicted levels and the correction equations are at the same time 

va 1 id. One of the four possible methods are recommended for each 1 site. They 
) 

are coded in the table as follows: 

T: TSC prediction program 

M: Michjgan prediction program 

T-C: TSC program with correction equation 

M-C: !'1ichigan program vlith cprrection equation 

In addition, site characteristics were identified for the sites and are ' 

divided into two major groups pertaining to 1) source (Ind 2) propagation path. 

The source characteristics describe the roadway and traffic found at the site. 

The prop~gation path characteristics refer to the ground cover ancl terrain 

between source and receiv~r. The characteristics liste? in Table 4 are self-

explanatory. 
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,, ", 
...... _. 

i 
i 

Each characteristfc (rd,w) and site (column) element in the table 
·1 

. . I . . , . 

is marked \1ith' the code for ~he method of prediction arpropriate to it. 
. i 

Each· row was ev~luated to de~ermine ·.-1hich poss;J1le method is most frequently 1 
I. 

used for the characteristic i:n that row. . . I The best method for that, row · · 
·I 

is indicated in the' la~t colulnn. 

i· I 

I 
! . 

'i r I 

_ I. 

\. 

r .· 

\ 
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TABLE 4 

PREDICTION MATRIX· 
.I 

' I 

\· 
', ,I 

·{Recormnendation) D<' ~Jtes 
- .,...... u C 

< U' ..... 0 
i I +,) • ..., 

., - I- 111 ..... 
I I - u -· - -l'CI ·u - - . I .u ... "'Q 

I .· '1-- /:E: N I ·- .~f I- z: - - - :E i-:- -' •' I- - --~- - ·- I- fR ·-- -~ co ·- o;:t··. -· M M ..... 0 M 
·N N: N N l,C) I - . , N N 00 l'CI u ,- ,-

,_ - Ln O'I - ·, - Ln 0~ I Cl) u < < < ·-co z: z: 

Elevated Road ... y:· T-C T T-C 
., 

. . . . . . I 

At-Grade·R-,adway1 i r ... c M-C ,, T-C\ 
·' 

Transition Roadway NR M-C M-C - .. 
_,I ... ' 

I , 

Depressed .Roadwa_y T T 

Volume I ' Low Truck r, T-C ,· T T 

Higher Truck- Vo'l• NR ,T M-C_.· T-C M-C ·r T 
( ! 

=! 
-

-i I 
, t,· · Profile Grade : I T T 

< 

Earth Mound Barrier i NR -r . T, 

M-C r· ·, i 
L 

. -~. 

Open·, Gress 1 T-C NR T-C M-C T-C 
I 

.., 
i 

. , 
•, '·. ., 

. Woods· ._. ·1 ,M .. C T T T 
. 

. 

Houses .· T •. '-T ·f 

' ., 

•. T • T~ansportation S.vstems Center- Program r .. c = Corrected Transportation· System Center Program 
·· .,M . • Michigan Program, · · 

M~c • . Corrected ~1 chi qan Program 
NR , = .· No Recorrmendati on· · 

i .. l . 
I 

.., 
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AFTER CONSTRUCTION NOISE SURVEYS BY SITE 
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'I 

r . 

- I 

\ i _, I 
!· 

' I 
! 
i 
I: 

' ' ii 
· .. ·,.,,: 

i 

Location -, . I -

I -
. - I . -

·Rou:te, and Sec-ti on: Ro:ute I-195-.. Section l B · 

S·treet :. Spicer Street! 
.·,, 

- Municipal i'ty: _Hamilto~ Townshi.p County: Mercer . 
. _ I 

Faeflity: Mobile survey van 
' . i . 

i 
· Sound P·ro:pagation 'Path Characteristics· _ . 

. - - I - . 
Roadway: Depress'ed buf visi:b~e to m'i-crophone 

Barri,ers : None I 
"T,e.rratn: V~-rtica,1 con' ·rete retafni,ng wan 

· Road Descri·ption 

Pav~en.t. Type: Bit1.111i I us Concrete 
, I j , 'i 

·Pavsent Quality: . Noriial 
\ 

Nt111ber of Lanes : -- 'Near\ lanes 2 _ . . . . -- . . . ' ,. ·1. . . ' · Far lanes 2 . 
I • , ' • } 

laf!e Width: 12 feet ; -
. . i 

: Grade: _ Near l anes • l% · · Far lanes +1% 
.· \ 

:center Barri er: , None t 

Medif::an: G-1:ass, 36 fee~ wi d.e. 

I , ' 

\ ' 

) 



. \ 

I -

I 

\ 

I 
.... - ' .. ·~- ... . ·•· ... --~.. . . :• \. : 

Microphone Location 
). 

Height ,of Mi crqphone 
above ground 

{.) 

Heig'ht of microphone with 
. ;1 respect to near lane 

Distance to· near lane -

Traffic Data con ection 
Hand Counters . '! 

I, 

Noise Contributions from Other Sources 

;, 

I 

1 Position l, 

6' 

31' 

Ramp tra.ffic in front of- microphone. Very-light: traffic on 

residential roads. ·1ntennittent _heavy traffic on Route ·524. 

2000 f~et south of position. 

r 
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,\ 

\ 

~--·· --------------- -- -------
ROUTE 195 W.B." 

SHOULDERS ---1--~----1!54 

--- ----------~----- ---
---------1------15!1 156 

ROUTE 195 E.B . . \ 

/ I ' I ------------------------

\\/F'--. -,---------11---------------11 ' 
I, 

Route 1-195-1B 
( Position I ) 

- 69 -



,,, _,,. 

I \ ' RT. 1-195 SECTION, I B , , I . , 

I POSITION I (SPICER STREET) 
BEFORE 

/ 

. / 
I 

2 



/ 

I ROUTE I-195, SECTION 1B 
' ' \ 

POSITION , I (SPICER STREET) 
. i . ,AFTER 

3 

'1 

/ 

4 
- 71 -



( ' 

,, 

SITE ll~SCRI PTION 

Locat~ion 

'Route and Section: Route 1~195, Section lB' 

Street: Walnut Street 

Municipal ity: Hamil tor) Township 

, Facility: Mobile (survey van 

Sound PropagatiOn Path Characteristics 

C,ounty: Mercer 

Roadway: Depressed but. visible from' microphone 

Barriers:, None 

Terrain: Grass slope 

Road Description 

Pavement Type: Bituminous Concrete 

0P~vement Quality: Nonnal 

N1111ber of lanes: Near lanes 2 

Lane Width: 12·feet 

Grade: Near lanes -0.6% 

Center.Barrier:' None 

Median: Grass, 36 feet wide 

-72-

Far lanes 2 

Far lanes +0.6% 1 

' • I 

) 



Microphone Location 

Height of aaicrophone 
above ground 

SITE DESCRIPTION . 

Height of microphone with 
respect to near lane 
Distance to·. near 1 ane 

Traffic Data Collection 

Hand Counters 

· Nois,e Contributions from Other Sources . 

I Position 2 
. 6 I 

21 I 

72' 

Very light,urban residential traffic;. Intennittent heavy 

traffic on Route 524, 2000 feet so~th of position. 
' i 

-'73-
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00 

' 
Q 000 

al) _____,, 

LINCOLN AVE. 

----u---~ 

--
ROUTE 195 w.e._ 

_ - -165 
_ ~64 --+-~ _ - -163 __ - _ - -

-, (aH.., - - - -, . RouTE . 195 E.e. 

. t 

,Route) 1-195-18 
( Position 2). 
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\ -

"', 

\ 

' -

RT. 1-195 -SECTION I B --• 
PO,S,ITION 2 (WALNUT· STREET) 

, BEFOR-E 

, ' 5 

6 

-75· 

\, 

\ 



_/ i 

' ROUTE I - 195, SECTION "I B 
POSITION1 2 (WALNUT ST.) 

.AFTER 

7 

8 
- 76-



I ' 

·I, 

~otse' MEASUREMEN,T DATA 

: ROUTE 1.'..:1195· SECTION 1•' 'HAMIL TOft TOWNSHI PJ 
! . . 

MICROPHONE POSITION;l: 
l 

SAMPLE 
Sllf; 

HOUR .(MlN.J 
**** **** 

· 1100 , 30,, 

1900 30 

2100 30 

2300 ,· 30 

0100 30 

0300 

0500 

0700 

0900. 

1100 

.1~00 

1"500 

3.0 

30 

30 

30 

30 

-JC·• 

30 

\ 

\, 

r 

DATE. 

'**** 
'09/09175 . : . . . 

09/09(7? 

09/09/75 

'09/09/75 
' 

' ' i 
09/10/75 

i 
.I 

09/1011? 
i 1, 

09/10/7? 

09/10/7~ 
' I 

' 'i 09/10/7~ 
I 

09/10/75 
' ',· ,, .. \ 
. 09I10l7'' · 

. 09/10/75 

. I 
!· 

lj 

/ 

Ll0 / L-SO 
(OBAI COBA) 

,, ***** ***** ., 
10.1 

65.7 

54.5 

53.3 

52.l 

70.6 

10.1 

68.8 

6 a:.s -~ 
10.2 

'63.1 

61. 2 

56.9, 

.56.7 

59.6 

L90 
(OBA) 
***** 

I 

LNP: 
.· (,O&A J ·~ · 
***** 

83. l 

82.0 

11.·1 

40.2 73.4 

40.2 

41.2 

52.3 

47. 7 

,,·45.2 

46~8 

72.6 

10.1 

85.1 

89.l 

89.,4 

89.0 

I STD-,: 
.. Of.Y 
(OBA) 

***** 

I,,· 

.7.0 

,'l 



\ 

NOISE MEASUREMENT,OATA 
\ 

_). 

I ROUTE 
I -

SECTION ( HAMI-LTON TOWNS HI PJ t~l95 18 

MICROPHONE POSITION 2 
/ .• I \ . 

SAMPLE STD I 
.._ 

SIZE llO L~.0 1 l90_ LNP DEV ) 

\ I 

HOUR (MIN.) ··-O,ATE . ( OBA f (OBA) (OBA) (OBA) (OBA J • 
****" **** **** ***** ***** ***** *****' ***** 
1800 30 09/09/75 62 .. 2 53.8 46.9 77.6 6.l 

2000 /30. 09/09/15 60.5 51.7 . 4"6.1 1,0. 8 5 .. 6 

•. 2200, \ 30 09/09/75 60.4 so.a 46.3 71.5 5.5 

0000 30 09/10/75 59.4 48.9 44. 8 12.1 6.0 

0200 30 · 09/10/ 75 50.6 43 .. 9 40.6 63. 7 s.o 
0400 30 09/ 10/75 51 .. 4 39.3 36.6 67.8 6 .,·6 

0600 30 09/10/75 59 .. 6. 49.0 43.0 75 .. l 6.7' 

0800 30 09/10/75 66.l 58.9 50.0 , 79.8 6.4 
1000 30 09/10/75 65.4 55.4 47.5 81 .. 9 1.2 

\ 

1200 '30 09/i.0/75 66.l 55 .. 4 4 7.-2 81.8 7.4 
1400 30 09/10/75 62.2 51 .. 2 44.5 11.1 7.0 

\ . 

64~3 l-600 30 '09/10/75 56. 2 48.0 78 • .5. 6.5 



Route I-l95, Section 1B {Hamil too Township) 

ffiito 
Westbouncl 

- Truck -
Vohwe Volume 

Hour Date -Yeh/Hr Veh/Hr 

1700 ·09/09/75 468 24 

A--~JBOO 09/09/75 184 8 

1900- .09/09/75 104 12 
;>--::~-~2000 -- -- 0970tf/75 ___ ·120·· tt·_-

2100 09/09/75 100 

2200 09/09/75 84 4 
I \ 

09/09/75 ...... 2300 60 
I 

_;.,• ,0000 09/10/75- 36 ;_ 

0100 09[10/75 20. 

0200 09/10/75 12 ,-
0300 09/10/85 16 8 

1 

0400 09/10/75 12 4 

0500 09/10/75 12 4 

0600 09/10/75 - 16 8 

TRAFFIC AND WEATHER DATA -

Easfoouna 
Auto· Tr~ck Wind 
Volume Volwe -- Speed 
Yeh/Hr Veh/Hr Mph 

324 24 0-.5 

152 0-.5 

120 4 o ... s 
64 4 o:..s 
56 4 0-.5 

84 0 

72 4 0 

28 4. 0 

12 0 

20 0 

12 0 

16 0 

16 0 

72 12 0 

Wind 
Direction 
Degree 

031 

320 - -

354 
- ' 
320 

32(1 

-Temp 
Of 

72 

72 

71 
-- 68-- --

61 
59 

54.5 -

54.5 

52~5 

50 

50.5 

50 

48.5 

50 

Humidity 
% 

- - 37 

38 

40 

48 
--48 

67 

71 

76 

87 

87 

87 

87 

85 

80 . 



TRAFFIC AND WEATHER DATA 

Route I-195, Section 18 (Hamilton Township) 

j ~est6ouna 1:ast6ouna 
Auto Truck Auto true~ Wind ' Wind 
Volume Volume Volume Volume Speed Direction Temp· H1.111idity .... 

Hour Date Veh/Hr Veh/Hr Yeh/Hr Veh/Hr Mph Degree OF % 

0700 09/10/75 120 16 260 36 0 54 · 85 

0800 09/10/75 348 20 208 32 0 57 75 

0900 09/10/75 192 16 204 32·. 0 60 - 58 

1000 09/10/75 164 52 92 24 0 65 52 

.. 1100 09/10/75 116 28 100 24 0-3 0 65 42 

1200 09/10/75 168 20 156 24 0 67 40 I 

I 
C) 1300 09/10/75 136 20 140 20 0-2 270 71.5 33 O·· 

I 

.· 1400 09/10/75 148 24 124 20 0-.5 330 73 37. 

1500 09/10/75 200 52 200 12 0-.5 295 75 29 

1600 09/10/75 276 32 . 248 16 0-.5 003 74 .2 27 

_:; 



. j 

Location 

SlTE ··oESCRIPTlON 
I 

, ! 
Route and Section: Ro"'te 440, Section lD & 3A 

( . ' . 

' . i 
Street: Brace Avenue ! 

Municipality:. Perth. P,nboy County: Middlesex 
I 

Fa_cU ity: Holy Spfrit .iChurch. 

Sound P·ropa.s,ation Path Cha\rac'.teristics 

·" Roadway: . Depressed 

Barriers: Florida Grove Road Overpass 

Terrain: · Grass slope 

' 

Road. Description 

Pavenent Type: Portland. Cement Concrete 

Pavement QuaHty: Nor~ 1 

Number of Lanes : Near anes 3 
I 

lane Width: T2 feet I 

. . . . I , . 
Grade: Near lanes · +l .e to -2.7% 

Center Barrier: · Concre1te, 32 inches high 

Median: 12 feet wide. 

I 
I 

Far lanes 3 

Far lanes +2. 7 to L2% ·, 



/, . 

. Microphone ·Location 

-
1 · Height of mtcrophone 

above ground · 

Height of'microphone with 
respect to near lane 

Distance to near lane 

Distance to cut 

Traffic Data Collection 

Hand counters 

Noise Contributions from bther Sources 

Urban residential traffic. 

I I ( 

5' 

30' 

200' 
)35 

. 5 I 

30 I 

300' 

235 

\ . 



\ 

' . ·. I. 

.. , 
,./· 

'·I 

I I 

NEW 

·/ 

HIJRCH 
AND 

ECTORY 

I .. .. , 

"' 
. . , .I/· 

f 
. I 

. I . 

• I 

POS. ,~ AT CORNER Of (.AWN, 
. 145 FT. FROtt1 R. O.W. 
···LINE 

. -POS.2~ ,oo:fT. F,R()M pOS. I 

·\ 

ROUTE 440- 10 a 3A 

I. 



\ 

Rt 440 SECTION 
BEFORE 

2 
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ROUTE, 440,SECTION 

A,FTER 

3 
( 

I 

\ 



NOISE MEASUREMENT OA'TA 

.·.•. ROUTE 440 SE-CTtON. 10 & 3,A ( PERTH AMBOY I , 

MICROPHO~E POSITION 1 / 
'\ 

''SAMPLE· ·· STD 
SIZE ,, LlO L,o l90. LNP DEV 

HOUR (MIN.) ·DATE (OBA) l OBA) . lOBAJ.· C OBA) ' (OBA). -~ 

**** **** **** ***** **•* ***** ***** *~*** 
. I \ 

r 1200 .· 50 09/16/75 1 67.8 62.4 56.6 76.4 4.6 

1300 50 09/16/75 6ft. 0 58.0 52.8 7/2.4 4.5 

1400 50 ', 09/16/75 63 .. 4' 57.8 · 52 .. 4 12.1 4.6 

1500' 50 09/16/75 65.6 58.6 52.8 76.5 s.2 
1600 ·. !iO 09/16175 64.5 '57.9 52.'3 74 .. 2 4.9 

1700 50 . 09/16/75 · 64.3 57.8 52.0 73.4 4.9 

1800·. , 50 09/16/75 64. 8 5,7. 7 ·51~3- 76. O . 5.5 

1900 ., 50 
\ 

09/16/75 62 .. 4 56 .. 3 50.6 11.9. 4i/'8 
( 

2000 50 09/lt/75 60. 7 54.1 48.3 69.6 4.8 
/' 

2100 50 09/16/75 57 .. 4 49.1· 44.0 67.9 5.3 

2,200. 50 09/16/75 6.0 .. 6 ' ,50.7 45.l 71.9 6.1 

2300 /' .50 09/16/75 57.9 48. 5 43.2 69.2 5.~ 
'-

0000 .· 50 09/17175 55.2 46.4 41.5 70.3 - ·s. 1 

( 0100 50 09/11/75 53. l 44.1 40.5. · 61t. 7. 5.4 

0200 50 09/17/75 51.2 44.7 41.3 61.3 4.4 

0300. 50 09/17 /75 50.7 47.3 44.0 6'0.6 3.9 
' 

10400 so 09/17/75 54.2 48.l 44.8 62.8 ·4.3 

0500 50 09/17/75 54~3 48.8 45.8 61.4 3.7 

060Q 50 09/17175 60.6 56.6 52.3 67.2 3.5., 
;J -... 

0700 50 09/ 17175 63.3 58. 9 55.8 68.9 3.2 ' 

0800. 50 09/17/75 61+.l 58.9 54.4 71.9 4.1 
I " . ·,, 

· '0900 50 09/17/75 62.4 56.7 
i 
51~6 ) 70.8 4'.4-

. 1000 
·, 

50 09117/75. · 63. 7 57.2 51.1 74.2 s. 1 

1100 50 ,-09/11/.75 62.5 56.2 49.8 ; 71.7 s.o 

--86-
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'NOISE MEASUREMENT DATA 

ROUTE 440 SECTION\10 & 3A ( PERTH AMBOY J 
' 

MICROPHONE POSITION 2 

SAMPLE STD 
SIZE LlO t50 · L90 LN? DEV 

HOUR (MIN. J · DAlE {OBAJ (OBA) (DBAI ( OBA,) (OBA) 
****. **** **** ***** ***** ***** ***** ***** 
1200 50 09/16175 67.6 61 •. 7 53 .. 2 79.4 5.9 

1300 50 09/16/75 60 .. l 54.3 48.6 69.2 4. 7 

1400 .50 09/16/75 .61., 7 54 .. 5 48.4 73.9 5.4 

1500. 50 09/16/75, 64.8 57., l · ft9o9 78.l 6 .. 1. 

1600 50 09/16/15 6.3.5 '55.4 48.6 75 .. 3 ,.a 
1700 · 50 09/16/75 63.3 54. 8 47,.·7 74 .. 5 5.9 

1800 50 ,09/ 16/15 62 .. 0 53.4 46e0 75.l 6 .. 4 

1900 .39 09/16/75 b 1 ... 5 54.3 41 .. 6 73.l 5 .. 6 

2000 42 09/16175 58.6 49.5 42.·7 70.6: 6.2 

2100 50 09/16/75' 57 .. 9 47.4 1t2.o 7.0.3 6. l 

2200 42 09116/7.5 1 I• 61 .. 0 48. 8 40.8 76 .. 3 1 .. 1 

2300 40 09/16/75 51 .. 3 45.0 40 ... 8 70 .. 7 6. 5 . 
0000 50 09/17175 51.9 43.3 38.7 69.7 6.0 

0100 . 50 09/11/75 50 .. 3.· 41.1 45 .. 5 60.0 3.3 

0200 26 09/17175 50.0 44.3 41.2 58 .. l 3.9 

0300 50 09111/75 49.3 44.7 41.3 57.3 3.7 

Oli,00 28 09/11/15 52 .. 1 41 .. 1 44.4 60. 7 3.9 

0500 45 09/17/75 52.9 48.4 45 .. 6 6.0.9 3.-6 

0600 50 09/17/15 60. l 55.l 51.3 67..4 3 .. 8 

0100 51) 09/1"7 /15 ·. 02.a 58.4 55.6 68.8 3 .. 2 
/ 

0800 $0 09/11/75 64 .. 0 57.,.3 50.8 74 .. 2 5.2 
i 

0'900- 50· 09/17115 62.9 55. 7 50.3 12 .. 1 , .. r. 

1000 50. 09/17/15· 63.6 55.3· 48.5 · 75c4 5.,9 

1100 50 09117/15 6h5 54.9 4s.o 71.6 5.2 

' -87-
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TRAFFIC AND WEATHER DATA 
Route 440, Sect-ion 1D. & 3A (Perth Amboy) 

_/ ) -.. . ! 

E'asfbouna .. · - . Restfiouncl I 
-,, Auto Truck Auto -Truc.k Wind Wind .. 

Volume Volune Vohme Volume .. SJH?ed .·. Direction Temp Humidity . Hour Date Yeh/Hr- _Veh/Hr 'Veh/Hr Ve~/Hr ··• Meh _Oe9ree · Of.· %, \ 

/ 

50 1200. 09/16/75 346 90 432 88 0 -- 70 

,,__:..:~ . .,,,,,.._ 1300 09/16/75 304 56 \ 360 108 0 ... - 69 54 

1400 q9/16/75 406- 18- 472 90 o -· - ' 69 ,r. 56··· -
-

108 
.. --.:.,,,_,. 

,c:c.cc~ __ ;,,,--1500 09/16/75 · 546 98 860 0 f;9 56' 

1600 . 09/16/7'5 790 · 4-2 1766 - . 
50. 0 71 ._ 63 

·.I co 
860 00 ... 1700 09/16/75' 22 1004 56 0 ·- 69 ·68, I•,_ 

1800 09/16/75 512 · - 20. 572 30 0 66 11 
09/16/75 

/ 
I -J90o·· 324 4 '432 _26 0 68.5 ,71 

".,...., ,::,-- -
I -2000 09/16/75 '168' 12 _238 10 0 66 75_ 

./. ,.., 

2100 09/16/75 244 6 220 4 0 ~- .· 67 80 
; 

,2200 09/16/75: · 238 2 208 10· o. ) 
"-- 64.5 82 

:, - -
2300 09/16/75 · 226 12 196 .. 4 .0 - 64 _-M 
(;_ 

··0000. . 09/17/75 ·- 178 8 138 JO 0 63.5-_ - 82 \ 

. - ' .•. ' . 

0100 09/17/75 56 4 28 8 0 '- 62.5 83 
,· 

0200. 09/17/75 44 12 - . 26 6 0 - :60.5' 68 J 

-1- -I I ·-

I "· , I 

,\. I, 
;Y .,. - ,, --~ ·• f·r, 
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I. 
TRAFFIC Atm WEATHER DATA 

· · Route 440 li S,ect fon 1 D & 3A ( Perth Amboy) (cont .. ) 

Eastoouna - Aesfoouncf 
:Auto Truck Auto Truck Wind Wind 
Volume \fohwe Volume Volune Speed Direction Tanp Humidity 

Hour Date Veh/Hr. Veh'Hr t. . • Yeh/Hr Veh/Hr Mph Degree •F % 

·. 0·300 09/17/75 20 4 -23 8 0 60.5 69 r 

0400 09/17/75 22 6 12 14 0 60 69 . 

0500 09/11/75 58 6 44 6 ·o 59 72 
.. 

0600 · .. 09/17/75 230 46 210 28 0 58 72 

I 0700 09/17/7.5 686 58 
0:, 

630 52 0 60 77 
I 0800 09/17/75 732 62 634 62 0 64.5 74 

0900 09/17/75 348 124 412 104 0 ·61 58 

1000 09/17/75 360 58 504 148 0 69 58 

1100 09/17/75 400 · 1s8 456 188 0 70 55 · 



. f 

/ · SITE DESCRIPTION -

Location 

' 

. ,.. ,, .. 

Route and Section: Route 33F, Section lA &. 2A · 

Station:, Ramp Ett 

• Municipality: Freehold Township 

Facility: Willowbrook Maintenance Yard . 

County: Monnouth · 

Sound Propagation Path Characteristics (Rout~ 79) 
·. i 

Roadway: At-Grade 
Barriers: Ramps SW and EN' 

Terrain: Flat, three foot liigh grass · 
j 

, Road Description. (Route 79) 

Pavement Type: Bit1.111inous Concrete 

Pavement Quality: Normal 

Namber of Lanes: Near lanes 1 Far lanes 1 

Lane Width : 1 O feet " 

Grade: Near 1 anes 0% Far 1 anes 0% 

Center Ba~riet: None 

Median: None 

Flow Interruption: Traffic signal at Routes 9 & 79. Stop sign 

\ 

at Route 79 and Willowbrook Road. , Both south of 

interchange. 

-90-
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/. 

' I 
i - \ I .· 

Microphone Location 

;tf~:i:g_ht of JRi cro.pho,ne 
above .ground. ( feet) 

. Heig.ht of Jlli cro.phone with, 
resp.ect to. N~a;r Lane- (feet} 

· D-1:stance; to ' nea,r·· la•ne ( f e:et) 
• ! ' . 

· Distance 'to flow interriaption· 
device (f~et) . : 

Traffic Data Collection I - •• • • • • 

' ' 

1 

5 

, 5 

-650 

.800" 
·, '\I 

Noise· .Contributions from: Oth~r Sources 

·./ 

2 

5, 

5 

38(l 

'875 

-'· 
'/ 

3 ' 4 5. '6. ' ,, 

., 5·· 5 5 5 

~: 5 5 5 . 
120 640 .450 220 

1000 85.0 975 I 1050 
1. 

Large shopping· center aJong Route:· 74 direc·tly across from survey area.-' 
• I . - • • ,· 

ve,ry1· Tittle trafftc on ~amp SW-. No tra.ffi:c on ramp EN. 
~. 

l. 
!-
i 
I 

I -
I -· 
I 

i· 
. ,; , .. ' 

,. 
. )t~ 

!\ ,- . 
. I/ _a,_, 

I I 

, I . 

7 

5 

5 

580 

1175 
\ 



I 

I 
'f'"" - C +-

I 
I 

I 

I 

l.LJ .... :, 
0 

IQ: 
t-,-: 
en 
X w 

c.-,.1 

POS.3 

RAMP WE 

. POS.6 

PERPENDICULAR TO 
<t. OF EXISTING 

!~ .. ·· ' ROUTE 79 

PERPENDICULAR 
TO t.. OF 

ROUTE 33 

POS. 7 

1 
0 
2 

P0s1 i• 
~-

1. 

~----.. RO~TE 33 

-92-, 



RT. 33F: SECT·ION .IA a 2A 
c ' 

BEFO,RE. 

2 

-93-



' ROUTE . . 33F, SECTION IA 8 2A . ( 

AFTER 
r: 

\ 

3 

/ 4 
-94-1..:. 
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ROUTE 33F, SECTION 

AFTER 

6 
- 95-

IA 8 2A 



NPIS E MEASUREMENT OA:r A 

ROUTE 33,F SECTiqN lA & 2A-(FREEHOLD TOWNSHIPI 
I 

MICROP~ciNE POSITION l • • - I , • 

HOUR 
**** 
1500. 

1600 
, 

1700 

1800 

1900 

2000 

:2100 

. , . l 

.· SAMPLE 
SIZE. 

(MIN.I 

1-***~ 
50 

50 

DATE 
**** 

ll/19/75 

11/19/75 ·. 

~o· 1111911; 

50 .ll/19/75. 

3.5 .· ll /19/75 

·5,0 11/19/75 

50. 11/19/75 

2200 50 ll./19/75 · 

11/19/75 

ll/ 20/7, 

11/20/75 

2300 

0000 

0;100 .· 

0200 

'0300 

0400. 

0500 

0 

0 

0 

0 
. /'. 

11/20/75 

0 ll /20/15 

.0 ll/20175 

45 11/20/75 

llO 
lOBA) 

1 l50 
( OBA J. 

l90 1 LNP 
(OBAI (DBAJ 

STD 
DEV 

( O.BA) 

'**** ***** 
44. 1 ·· 

I ' 

*****· ***** ***** i 

3.8 

45. 8 41.7 64.7 

48.7 43.7 40.9 59.6 

49.2.1 44.1 it1.r sa.s· 
/. 

51.0 , 44~41 41~2 63.0 
\ 

52.2, 44.7 .· 41.2 66.2 
, 

53~ o 42.·a 39.~ __ : 65.6 
_/ 

44.7. 

· NO DATA - . MICROPHONE MALFUNCTION 

NO DATA - MICROPHONE ~ALFUNCTION 

NO DATA..;. MICROPHONE MALFUNCTION 

NO DATA --MICROP~ONE MALFUNCTION 

NO ·oATA - MICROPHONE MALFUNCTION 

NO DATA - .~tCROP~ON~.MALFUNCTION 

43.8 39.3. 

0600 

0700 

· 0800 

46 .l.l/20/75 44.1 40.l 36.0 .. 49.9 

50 · 1,1120115: 51 .6 48.3 45 .9 55. 5 

' 0 11/20/75 

- 0900 33, 11/20/75 
' 

1000 5.0 ll/20/75 

- 1100-- 50 11/20/75 
. 1' 

1200 1 50 11/20/75 

13,00 - 50-_ 11/20/7.5 

1400 11/20/75 

NO DATA - NONREPRESENTATIVE NOISE 

54~.0 

49.5 

49.l 

47,.6 

50. 3 46. l . 

53.0 47.8 

·53.3 

45.1 
•, ,I 

44.2 

42.6' 

' 60.7 

64.Z. 

57 .• 8 

63.5 
43.3 64.S 

I 

'! 



I - y 
\ 

\ NOISE MEASUREMENT.DATA 
.! . 
i ., ~-

, i; ...... ,1. tzA •-./. 

·. ROUlE· 33F SECTION -lA (FREEHOLD.TOWNSHIP) 
\ 

... 
r 

·MICROPHONE POSITION i. . . 

' 
., .. 

SAMPLE sro 
SIZE . \ LlO LS0 l90 LNP OEV' 

,. 'HOUR ··_«MIN. t· DATE i 
·.- ( D81\). (d8A) (DBAI .· t OBA) 1 '( OBAJ 

)· **** -!. ··*** **** ' ***** ***** ***** "***** ****• / 
I 

1,300 0 , ll/ 18/75 NO DATA - NONREPRESENT AT IVE. NOISE ,. 
/ ' 1400 45 ll/18'/'7-f 57 .. 0 .. ,53.2 so.2 62.·a l.l 

' 
_1500. . '.·•-.4) 11 /18/7·5, 55.,7 52.3 I 48.9 ·63.4 3.5 ·, 

! 
,·\ 

' sa;,. '1 16,00 - 't5 ll/18/75 ·-51.9 4~.-3 4-5.8 3.0 
' ·1. .. <:- ' -

17_00 50 ll/18/75 55.2 52.7 50.5 59.,4· 2.2 

1800 50 -- 11/18/7~ 55.2 52.6 '50.2 6'o.a 2.4 
1 · 

-i 
1900 5-0 11/18/7~ \ 54.6 52.2 4'9.6 59.·5, 2.5 

2·000- 32 ll /18/75! 55.0 
i 

52.0 48.5 60.9 3.0 

2100. 45 111/18/ 1~ 55. 5 s2.s 49.6 61.l · · ·' '.2.9 
/ . 

-~l/18/75\ 2200 0 NO -OATA - OPERATOR ERROR I I 

•. 
l30Q 45 11/18/75 54.2 4-9. 8 46.2 . 61.7 1 3.5 . ., I 

\ . . -

• r 
. -11/19175 O()OO 45 55~1 49.3 45.9 63.0 3.9 

·l ;,..----· 

ll /19/75 .-4~1 I . 0100 45 52.3 47.5 43.5 - . 61.4 
( 

11 /-l9::h75i DATA ;MICROPHONE MALFUNCTION 0200· 0 NO -
i 

0300 40 11/19/751 45.4 
', , I' lt2. l 38.5 53.5 3.5 

I I 

040()- 1 45 llll9/15i 'I' 51.4 't7. 9 45.2 58.6 3.3 

ll /19/75: ' 0500 .45 1 53.4 48.6 .. 45.2 60.1 3.7 
. ' . . ' 

\ 
.56. 7 .06QO 45 ll/19/75; 53.3 50. 7 62.l 2.1 

0700 ,45 11/19175'. 58.2 54.0 51-.0. 63.3 2.·9 ' 
I -· i 

08.00. l~ ll/19/75 / 55.7 52.9 50.4 61.3 ·2.1 

·-0900 
, ~. 't5 11/19/75 I · -56.3 49~8 46.1. 66.9 ~.-;1 

> 1000 ~5 11/19/·751 
! 

53.5 48.l .44.2 63 .• t - 4.3 
I. 

-1110:0 0 11/19/75 1 NO 0AfA - OPERATOR'. ERROR 
' -
1200 ···45 ll /19/75 

. 51.9 47.3 43_;4 66.2 4.7 
. -~ . 

1 ' l r (,:' 
·\ - , _..-97-1 



" I I 
DAT,A NOISE MEASUREMENT 

. " 
ROUTE. 33E ·SECTION lA 6 2A (FRE:EHOLO TOWNSHIP) 1 ..-, 

I 

MICROPHONE POSIT ION 3 
• 

\ SAMPLE STD 
SIZE .llO L 50 _ L90 LNP DEV 

HOUR ( MlN.) DATE ( CBAJ' ( OBA) (OBA) (OBA) , . (D BA) ;< 

**** **** **** ***•* ***** ***** '***** ***** 
1300 50. l l /18/75 69-'8 65.4 60 .. 3 79.5 4.;2 

1400 
•• I 

50 : 11/1 18/.75 70.6 66 .• 4 61 .. 7 78 .. 4 3.9 

1~00 43 11/ 18/ 75 70.l 65. l · 60.7 ( 79.'0 4.2 
I 

1600 50 11/18/75 66.l 62.5 ~9 .. 2 75.9 ,3.1 

1700 . 50 ll-/18/ 75 65.l ,6_1.9 58 .. 2 71.,4 3.2 . 

1800 50 ll / 18/75 65.5 61 •. 8 51 .. 1 7.3~0 3.(> 

1900 50 I ll /18/175 64.9 61.3 57.0 71 .. 6 3.5 

2000 28 11/18/75 65 .. 5 60.4 55.7 75. 8. 4.5 

2100 0 11/18/75 NO DATA ... MICROPHONE MAL FUNC ~ti ON 

2ioo 0 11/18/75 NO DATA - MICROPHONE MAL FUNCTION 

2300 I 0 11118/75 NO DATA -· MICROPHONE MALFUNCTION 
i. 

0000 0 11/19/75 NO DATA - MICROPHONE MALFUNCTION 
I 

0100 0 11/19/75 · NO DATA - MICROPHONE MALFUNCTION, 

- '·'MICROPHONE 
C 

0200 . '0 ll /19/75 NO DATA MALFUNCTION 

0300 \ 0 11/19/75 NO DATA - MICROPHONE MAL FU N~T I,ON ~• 

0400 0 11/19175 NO DATA _, MI CROP HONE MALFUNCTION 

0500 0 ll/19/75 NO DATA - MICROPHONE MALFUNCTION 

0600 () ll/19/75 NO DATA - MICROPHONE MAL FUNCTION 

0700 ~ 0 11/19/75 NO DATA - MICROPHONE. MALFUNCTION. 
( .. 

0800 0 ll/19/75 NO DATA - Ml CROPHONE MALFUNCTION 

0900 0 11/19/75 •,NO DATA MICROPHONE MALFUNCTIO'I ~' 

1000 0 11/19/75 NO DATA - MICROPHONE MALFUNCTION 

1100 0 ll/ 19/ 75 NO DATA - MICROPHONE MALFUNCTION 

120.0 · 0 11/19/75 .. NO DATA - MICROPHONE"MALFUNCTION 

.:.gs-



! ( 

I . 

'·1 ' ·., ( 

. NOI'SE .MEASUREMEN.T OAT:A 

ROUTE 33'F-SECTION IA & 2A·_CFREEHOLO TOWNSHIP~) . . . . . / : . . .. 
! .. 

MICRQP_HONE POSIT ION .4 i 
! 

SAMPLE 
SIZE 

HOUR . C:.·MI N.J '**** .•••• ,. 
1'500 50 

16()0 50 

110·0 50, 

1800 50, 

1900 )_' 41 

2000 50 

.21'00. 35 

2200 /', 50 
\ ... 

2300 

0000 

'0100 
._ 

0200. 

0 

0 

Q 

O• 

0 

,o 

I 

OAT·E 
**** 

llil9l75 : 

ll /1'9/'75 

.11119/175 

llfl9/75 

··ll/19/75 

11119/75 

ll /19)75 

11/19/75 

11/19/75 
I 

l.l/20/75 

• 
111120/75 

ll/20/'7S 

11/20/75 

11 /20175 

0300 

0400 1 

050,0 

0600 

0, ll/ 2017~ 

45 . UJZ0/75 
\ .·,i 

ll10 
, ( DBAJ 

***** 
50._7 .· 

54.l 

53.3 

) 

C5(). 
lOB·A J-
'***** \ 

l9-0 
( OBA) 

I***** 
47~4 44.2 

49.1 46.l 

~1.2 47,.2, 

48._5. 45~4 

49.8 - 46.9 43.4 

LNP 
.fOBAJ 

,· *****'' 

63 .. 0 

60.3 

59.8 

sro 
OE\/ 

· ( OBA J 

***** 

s.o 
2.a 

NO DATA - MICROPHONE M.ALFUNCTION 

NO DATA - Ml CROPHONE MALFUNCTION -
/ • l 

NO DATA'• MICROPHONE MAlfUNCTiaN 

NO DATA - MlC-ROPHONE MALFUNCTION 

NO DATA - MICROPHONE· MALFU_NCTlON, 

NO DATA MliCROPHONE MAlFUNCT ION -

NO DATA - MICROPHONE, MALFUNCTION 
' / ' 

53.l 

/ 0100 ) O ll.1'20/75 _!; 

11/20/75 ! 

NO DATA - MICROPHONE MALFUNCTION· 

oaJ,>tr . · o 
0900 25 

1000 I '50 

llOtl ·50 

1200 50 
' 
1300 50 

1400 , 50. 

'i , I 
NO DATA - MICROPHONE ,MALFUNCTION . 

55.2 . ll/20/75 j 
i 
I 

ll/20/15 '· 54.5 

1112q.t7'5 11· - .:55.2 

. 1 ~'iio/1s . , s 1.,4 
-1 

ll/~0175 \ 54 .• 6' 

.11/20/75'[;--- ,56.l. 

5'1.5 

49.0 

48.l 

52. l 

45. 7 

61 .. l 

63.1 

57.2 2.8 

I 3. 7 

l I 
( 



:-,· 

,\ 

,\ 

\ 

-/ ., 
/. 
), 

'J 

N91se MEASUREMENT DAT,A 
.,r . 

' ' 
. -ROUTE 33F SECTION 1A & 2A (FREEHOLD TOW~SHIP) , I . . .· . - ... : . 

·1 s-ro' SAMPLE ' '-.. stze LlO \.50 l90 lNP ,DEV 
HOUR UUN·.J. DATE \ (DBAl fOBA J · ·« OBA i ( OBA) ( D8AJ ' \. 

****, **** ••••• ' ***** '***** ***** '****~ *****· 
1300 ' 5,0 1,1118/75 55.1 51.9 48.1 66.6 3.5 

., 
1400 50 ' 11/13175 57.1 53.,4 50.7 62.7 2.9-

1soo-·, 1 45 11/18/75 55.3 51.5 47.4 62.9 I 3.6 

1600. i 50 I ·ll/18/75 s1:.o 53.3 5.0.6 63.2 -3. 0 ! 

1700 -- 0 --ll/ 18115. NO DATA - OPERATOR ERROR 
.> 

·1800 50 <ll/1·8/75· 55.1 ( 52~6 45.0 63.·l 3. 7,_ 
\ 

1900 45 11/18/75 54.3 51.2 4 7 .3 59.2 2.a 

·2000 32 , 11118/7$ 51t.9 51.6 4,1.a 69.6 · 3.1 
- ' - · 2100 42 11/18/75 5't.5_ -49.9 45.4· 61.4· 3.8 

'' 2200 0 11/18/JS NO DATA _1 HICROPHONE MALFUNCTION 
\ 

2300 42 11~18/75 . 52-.9 '48.8 45.6 59.2 3.1 
. --

' I 

0000 15 ll/ 19/75 53.0 1+,s~o· · 43.9 61.1 •4.0 
.0100 0 -- ll /19/75 NO DATA MICROPHONE MAlFIJNCT.ION 

0200 0 11/19/75 NO DATA. - MICROPHONE MALFUNCTION 
) 1· 

0300 0 lJ/19/75 -Nd DATA -. MICROPHONE MALFUNCTION 
\·· ' 

I 

I 

· 0400 .. 45 11/19/75 · 51.,1 \ 47.6, 44.5 58 .. 6 3.4 
\ 

0500 45 I 11/19/75 .' 51.0 47~7 ',-4. 7 58.4 3 .. 3 
·1-.... , .... ;,, .. ,., . ·,· . 

0600 'O ' 111i19/75 NO DATA :- MICROPHONE MALFUNCTION'' 

·0100· 48, ll /19/'75 57.3 53.3 50,.4 63. 1 3.,1 
\'' \. 

f ,. 

), -·0800 50 1.1/19/75, ',, 55.0 52.0 48.5 62.5 3.3 
-

0900 0 lll,19/75. NO.DATA - 'tUCROPHONE MALFUNCTION 

,~oop 47- 11/19/75 .51 .a 46.16 42 .. 2 61. 2 4.3 
.,i' . ' . ) 

l.100 0 11/19/75 NO .OAJA - MICROPHONE MALFUNCTION 
' 

' 

1200 ,, I 45 11/19/75 ·.~o.a 't5 .. 9 ·, ,: 41~7 63.0 4 •. 6 ·!.· 

'1 . ' 
•' \ 

-100.,.-
i 

' I 

-

_.;, 

. , 
' '.I 

" 

____ 11 



f 

NO;tSE MEASUREMEN'T ·DATA 

I 

ROl:JT:I: '33F $"ECT ION,; lA &! 2A fFREEH,OLD TOWN SHI P'J 

MICRO~HONE POSIT ION 6 

1' ' SAMPLE STD ; 

SIZE ·Ll.0 l50 L90 LNP DEV 
l+OUR ,<1MIN.J. :o,,r e ' (.DBA1I C0BAJ ( 06.A ),. (DS"A & ( OBA )1, 

*·*•* '**** '**** I ***** ***** ***** ***** ***** 
1300 50 ll/18/,7:5, 59.l 54.6 l 51.1 67. 7 3.6 

14'00 50 ,ll /18 /7.5 i 60.2 56.2 52.0 ~6.8. 3.5 l 

150;0 43 U.418/75 1 59 •. 8 54.6· 51.2 67.4 3.8 

1600 50 ll /18/ 75] 60.2 57.l 53.~ 69.0 3.5 
I 

. I 

1'7,00 ', /50 11118/75] 64.3 61 .. 0 51. 1 69.2 '2.9 

18.00 50 ll/18/75, 59.6 55. 5 51.6 65.3 ) 3.2 ' \ 

1900 50 ll/18/75; 58.9 .,55,.0 51.4 6'3. 7 : 2.9 

2000 28 ll /18/75 59.2 54.2 50.9 65.9 3.? 
2100 45 11/18/75 58.6 54.0 50.9 63.7 3. l 

I 

I 2200 0 11/18/75 NO DATA - ·Ml.CROP HONE MALFUNCTION 

2,300 45 u /18/ 75 r56.l 52.0 47.8 ,65.2 : 3.8 

0000 45 11ll9/ 75 57. 1 5lo3 46.7 66.l 4.4 

0100 4.5 11/19/75 56.1 51~3 46.8 66.9 4.4 

0200 45 11119/:,;7"5 . 52.6 48.6 ,46.0 59.0 3o0 -

030.0 40 11•1191'75 54.6 48. 8 45.9 64.6 4.2 

0400 :45 .hl /'1.9175 : 53.4 48.5 45.5 62.2) 3.9 

0500 lt5 11/19175 55. 0 ,49.l 45.3 63 .. 5 4.3 

0600 45 ll'/ 19/75 58.6 54.0 51.0 64.3 3 .• 2 

' 0570.0 45 ll/19175 59. 8 56;.6 52.8 6605 3.2 
, . 

0800 ,45 l.l/19/75 59.4 ·.54e,5 so.a 6.7.0 3.,a 
0900 "lt,5·· ti/19115 '60,.3 '53.14 49.7 69.2 4.5 . · / . 

1000 45 ll/19175 5'1.71 '52.4 47.9 6'6.;5 4.2 

110.0 45 llll9I75 59.5 53.l 48 .. 9 10. 7 4.8 

1200 45 .ll/19/ l~ 56.3 52.0 47.8 .65.2 4.0 
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NOISE MEASUREM.ENT, OATA 

-
TOWNSHIP) ROUTE 33.F SECTtON lA & 2A ( FREEHOLD' 

I 

' '\ 
MICROPHONE POSITION 1 -I 

SAMPLE STD 
\. SIZE· LlO l5.0 l90 LNP OEV. 
' . HOUR (MIN.) DATE (OBA) ( OBA,) ( DBAI (OBA)· ( 06A) ; "' 

**** **** **** ***** I ***** ***** ***** ***** 
1500 50 11/19/75 52.2 48.3, 45.5 58 .. 8 3 .. 2 

\ ' I 

1600 · 50. 11/19175 55.4 5'1 • ..3 47. 1 64.2 3.9 

17()0 0 ll /l9/75 NO DATA - EQUI PM.ENT PROBLEM 

1800 50 . 11/19/75 54.6 51. 7 48.2 (>0 .. 6 3.0 
I ' 

1900 50 l l /19/75 59.8 56.q 53.6 66.2 3.1 

2000· ,50 . 11/19/75 54.7 50.4 46.6' 62.7 3.7 
2100. 50. 11/19/75 55 .. 5 50.l 46.3 65 .. 2 4.3 

2200 50 ll/19/75 51.1 4 7., 8 45.0 56.0 2.s -

2300 41 11/19/15 45.3 42.9, 40.8 48~4 1.s 
-

0000 C 50 ll/20/75 50.7 47.0 42.9 . , 56.6. 3.3 .. 
0100· Q . 11/20115 NO DATA - OPERATOR ERROR 

1; 
I 

0200 \ 0 11/20/75 NO DATA - MICROPHONE MAL FUNCTION 
' . 
I , 

0300 0 ll/ 20/15 NO OAT~ - MICf~OPHONE MALFUNCTION· 
I 

_;'<MtCROPHONE 
I 

0400 0 11/20/75 NO DATA MALFUNCTION 

0500 0 ll /20/7.5 . NO O~TA - MI 1CROPHONE MAlfl!NCTlON 

0600 0 ll/20Fl5 NO DATA - MICROPHONE MALFUNCTION 

0700 41 fl/20/75 56.4 5.3.2 50.8 60.5 . 2.4 

0800 50 ll/ 20/7.5 59.5 51.~2 54.5 · 63.3 2.2 

0900 50 ll /20/75 58.0 53.5 50;a4 64. l · 3.3 
) .. 

1000 50 11/20/75 55.6 
; ( 

52 .. 6 49 .. 8 1 61.5 .2.9 

\ ,1100 50 ll/20/75 56.l 52.0 41 .. 8 63.9 3. 7 I .. 
I 

1200, 50 11/20/75 55.,5 52.0 48.2 '62.0 3.:3 . 

1300 50 . ll/ 20/7,5 55.8 52.6 49.7 62~4 3.1 I 

lltOO 50 ll/20/75, 6,0.8 57.4 54.0 68.o . 3.4 
, I 
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TRAFFIC AND WEATHER DATA 

Route 33, Section 1A & 2A 
' !, 

(Freeho 1 d -Township) 

Rt. i9 Rortfi South Rt. 3~ Rame .. Auto Truck Jtuto Truck Wind Wind 
Vohrme Volume Vohme Volume Speed Direction Temp Ht.111idi,ty 

Hour· Pate Veh/Hr Veh/Hr Veh/Hr- Veh/Hr Mph Degree ~F % 

1300 11/18/7~ 898 52 46 6 8-3 310 67 '43-

400 .· 11/18/75 836 54 42 4 0-5 294 67.5 I 45 

1500 - 11/18/75 1154 46 44 2 o-s· 294 66 53 

ll/18/75 1444 
.. -----------~--------•-----· o.:.s 294 _:i.1600 54 84. 4 59 -,------ -- 70 _---

1700· 11/18/75 1272 24 48 2 0-5 294 59 72 

1800 . l 1~18/75 548 24 28 .. 4 0-5 294 48.5 90 

I 1900 11/18/75 996 40 36 0 -.... 
0 w· ·2000 l1 /18/15 548 22 32 0-5 294 44 93 I 

2100 11 /18/751 2.94 6 20 2- 0-5 294 45 84 

2200 11/18/75 212 14 16 2 . 0-5 292·· 45 81 

-···2300 11/18/75 162 10 10 2 0-5 292 46 / 84 

0000. 11/19/75 284 6 10 6 0-5 292 47 .5 90 
\ 

01,00 - - 11/19/75 · 120 8 4 0-5 292 46 90 

0200 11/19/75 104 6 6 Q.;;5 302· 
I 

45.5 93 

0300 11/19/75 12 6 2 0-1 304 47 90 

0400 11/19/75 - 16 6 2 .. 
0-1 302 46 



( 

TRAFFIC ANO WEATHER DATA 
' 

Route 33, Section lA & 2A (Freehold To\inship)r (Cont.) 

-

- Rt. 79 -North I_ Soutfi Rt. 33'._Rame 
Auto :r~uck Auto Truck Wind , Wind 
Volume Volume Volume Volume Speed Direction _ _ Tanp Humidity 

Hour· ·0ate Veh/Hr Veh/Hr - Yeh/Hr· Veh/Hr MEh Degree OF % 

0500 11/19/75 44 a 6 2 0-1 303 46 

0600 11/19/75 190 30 7-4 2 0-1 305 -. 45 91 
--

0700 11/19/75 474 44 -- 182 - 0-1 304 49 -91 

0800 11/19/75 864 68 160 4 0-1 305/ _49.5 91 
j 

0900 11/19/75 ·608 62 66 4 0 - 54~5 78 / 
-

1000 · 11/19/75 - 702 56 32 8 0 - 57 74 _ 
I _, 

1100 :::> 11/19/75 744 76 52 8 0 - 59 63 ,. 
1200 ll/19/75 842 38 36 14 0 - 60 70 -
.1500 11/19/75 - 980 36 52 4 0 

·1600 11/19/75 1216 52 76 12 0 - 59 71 

1700 - 11/19/75 1190 12 48 4 0 - 48 , 71 

1800 11/19/75 708 10 24 - 0 - 47 86 

1900 ll/19/75 852 18 30 4 0. - 48 73 

-2000 11/19/75. 546 12 - 34 - ' 0 - \ ,45 85 

2100 _ ·-- 11/19/15 '326 4/ 24 ... 0 - 39 92 

-2200 11/19/75 256 -- 16 - .8 0 - 40 93 

,,., ,.-; ., _ ., •· 



'._ r 

·I TRAFFIC AND . WEATHER DATA - _. 
\. , -' 

Route 33, Section 1A & 2A {Freehold Township) 
I 

(cont.) ! 
. , , 

I' 

Rt. 7g RortFi g Soutfi ;, Rf. 33 Ram~ Auto . truck Auto Truck. Wind Wfnd / 

\ Volume Vo1une Volume . Volume-
' Speed Direction Temp Humidity-

Hour-· Date VehlHr Yeh/Hr V-eh/Hr Veh/Hr Meh·· Degree Of ,: 

. , 2300 11/19/75 0 340 41 - 93 -
.... 0000: · 11/20/15 · 132 6 8 0 000 : 40 93 

0100 11/20/15 , .. - 0 000 40 9:l 
-- . - ~-- -- -- - - -- ··------------· - -- -- - - - - ----- - --

-..;;;:· . - :,0200~ -"-- lT/20175 . ---- 0 008 40 93 -· ... ' I -
0300 11/20/75 0 008 45 100 .~ 

\./. 

· 0400 11/20 75 ... .. 0 000 45 ~3 
t _, 

0 0500 ll/20/75 0 000 45 93 t.11 
) I 

0600 11/20/75 192· 20 42 0 000 46' 93 

07DO ll/20/75 594 60 160 - 0 000 44 95-:, 

0800 · 11/20/75 774 54 \ 150 -10 0 000 45 93 

0900 11/20/,75 596 56 so· 2 0/ 000 52 81 
> 

1000 11/20/75. 726 64 54 12 0 57 75 

llOO .' 11/20/75 842 38 46 12 0 (. 60 63 
/ 

"'ioos 1200 · 11/20/75 40 4~ 4 0 64 52 ,, j 
/ I -it~. 

1300 11/20/75 924 58 48 6 0 ,·67 43 

1400 11/20/75 1042 }4 26 6 0 / 67 45 
·\ 



'I 

\ 

SITE DESCRIPT\ION 
1·· 

Location • 

Route a~d Section: Route 9, Section 21C .& 220 

Station: 306 + 00 Northbound · 

Municipality: Howell Township County: Mof1110uth, 

Fac11 ity: Region #3, Bureau of Pl ant and Project Inspection Off fees 

\ . , 

Sound Propagation Path 'Characteristics 

Roadway: '~t-Grade . 

Barriers: None 

Terra.in: Flat with slight upgrade toward Position 3. · Scrub pine 

and oak to 20 foot and -brush to three foot hei1 ght., . 

Road Description 

Pavement Type: Bituminous Concrete · 

Pavement quality: Normal 

Nunber of Lanes: Near lanes 2 
' ·.~ ' lane Width: 12 feet 

Far lanes 2 

, Grade: Near lanes + 0.5 to -3.7% 

Center Barrier: Concrete 32 inches high 

Median: 12 feet wide 

Far lanes + 3.7 to .-0.5% 

J,, 

_,n~-



. / . 

Microphone Location· 

Height of microphone 
above ground 

i / 
SITE DESCRIPTION · 

Position 1 

5' 

-Height of microphcrne wi\th 
respect to near lane/ · 5' 

100' Distance to near lane 

Traffic Data Col 1 ection 

Hand counters 

Noise Contributions from Other Sources 

Position 2 

511 

7' 

200' 

Positiorr 3 · 

5' 

400' 

Parking lot for facility constructed adjacent to line of microphones •. 

Lo_t was present during ~fter survey bu.t not during before survey. 
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/ 

FORMER ROUTE 9 

305 

---·---- -
LINE~~ 

'· ' '' 

FORMER R.O. W. SIGN 
. I , 

I 
I 

, I 
SHOULDER--"---H---< 

I 
I 
I 

R:O.W, LINE 

I 'STORY BLOCK & 
BRICK, OFFICE 
BLDG. 

. I 
, I 

3: 
w z 

4 
0 
ol) 

LI.J z 
,CL 

m 
:::) 
Cl: u 
(/) 

8 
C\I 

'' 
.ROW. LINJ 

ROUTE, 

-
ROUTE· 9 N.B. 

PERPENDICULAR Tb <t. OF 
. ROUTE 9 AT 

306 

POS. I 

POS.2 

. POS.3 · 

I STY.' FRAME;,-·,, 

ijOUSt 

/ ,I ' 

ROUTE 9-21c & 22D · 
.:... I ftft :.... 



' ·,, •. ,,/,,,\.h•.h "·/ ( 

'1. ' '· 

RT. 9 SE!CTlON 21C 
BEFORE 

/ > / 

. I 

J 2 
\ 
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1; 

L 

' 

ROUTE 9, SECTION 21C ,8 22D 

AFTER 

3 

4 
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/ ,i 

. NOi SE MEA'SUREMENT DATA / 

I 
' i '., - ) - I '· .\. Rciuri seer ION 
!. 

9 21C .·•.& i22D ( HOWELL'. TOWNSHIP.) ,-.__ 

MICROPHONE POSlTIQ_N 1 I .. 
,·, . / 'i 

.,;;• 

SAMPLt 
! 

STD 
SlZE ' llO L50 L90 LNP DEV \ 

: 

'!",. HOUR : (.MIN.I DATE (OBA! / (OBA) C OBAJ C O':BA) (O:,BA.) •·•·•* ****' .. *** '\***** ***** :***** ***** ***** 
1.500 ' 50 llI:?4/75 ~5.9 59.l 53.2 76.8 5.3, 

1600 .50 111-24/ 75; 64.8 58. 7 53.7 71t.2 
, .. 

4.7 ' 

· 1100 50 ll/24/75 64.4 57.6 51.8 1s.-, , . 5.,2 

1800 50 11/24/75 163.4 56.4 49.6 74.8 5.6 

1900 50 11/24/75, 61.8 54. 8 48.l 72.4 5.4 

2000 50. l.l / 24/ 75: 60.2 51.8 44.6 72.9 6~1 

\. 2100 50 ll/24/7:s: 58.l so.o 42.8 ·· 10.9 J 6.0 
' I 

2200 .50 11124/ 75i 59.0 50.l· 42.2 73.·4 6-1 
2300 50 11/24/·75! 64.4 54.5· 47.2 · 79.0 . : 6.7 

l.1/2517!11 0000· 50 5·7. 5 46.8 39.7 '73.2 7.1 ,; 

I I \ 

otoo 50 11/25/75•' 51.1 .47.3 40 .• 4 '. ··11~1 6~8 
,., 

~--
lf'/25/75 52.5 0200 50 43.4 37.1 ··•·10.0 6.. 5 

11/25/75 .... 73.5 1.·1 
\. 

0300 50 53.3 .. 41.'9 3(:).8 

.. 0·400, 
/ ' 50 Jil/25If'J: 5806 45.5 38.o ·-1,8.5 a.2 

050<0 50 1112~5/75, 63.0 52.0 '43.5. ·79.2 7.4 

0600' 50, 
I 11/?,.5/'~5 68.4 59.8 51.0 81.f 6.7 

0700 50 '11/25/75 1 65.2 
, 

59.1 52.7 76.0 5.1 -, \ 
.. 

· .. oaoo 5.6 ll /25/75 ., .\ . 6.8.0 oq.s .· 53.8 78.6 S.6 
., 

'81.7 0900,. 50 ·11125/75. ·10.s 63.2 56.l .. ,5.7' 
; 

1000 49: ll/ZS/15 64.6 57.2. 49 • . t»· . '76.6 (,-0 
j 

''--• \ 

1100 50 ll/25/75. 64./7 s.1.2. 50.0 11.a (>,. 0' 

120$ 50, ll/25/75 64.7 57~0 50.6 ···:76.3 5.7 

1100· .50 11/25/75 64.7 57.3. 49.4 . ·· 78.. l 6.2. 

1400: 50 , 11/25/75 66.:9 60.8 '5l.l 79.5 5.1 

·, 
•'-

, , ,. _'. 



,_ 
' 

NOISE Mf;ASUREMENT DATA 

ROUTE 9 SECT ION· 21C ,:t 22D ( HOWELL ·TOWNSHIP) 

MICROPHONE POSlTIOW 2 ., 

SAMPLE \ STD 
SIZE LlO. L50. l90 LNP 'oev 

HOUR CMIN.) ·'--DATE. ( 08A) . ( OBA J (OBAJ (OBA) (08A) 

**** **** ****: ***** ***** ***** ***** ***** 
1500 . 50 11/24175 60.9 55.6 51.2 68.8 r 4.1 ·~ 
1600 50 11 /24/ 75 60.0 55. 5 51.4 66.6 3.6. 

1700. 50 ll/24/7.5 59.·8 53.6 49. 3, 68.5 4.4 

- 1800 50 11/24/75 58. 4 52.4 4 7.lt 67.3 4.5 

19.00 50 11/24/75 56.9 51. 3 46.6 64. 7 · 4.2 

2000 42 ll/24/75 5.6.3 49., l 45.8 I 66'-0 4.4 

2100 50 11/24/75 52.0 47.7 43.9 59.5 3.7 

·22 00 · _50 ll/24/75 52,.8 47.6 43.1. , 61.0 4.1 ,, 

2300 50 11/24/75, 52.6 47. 3 42.7 61.2 4~2 

0000 50 •· ll/25/75 52. 2 45.9 41.7 63.5 4.3 ii. 

I 

0100 50 11125/75 53.2 47.2 42.5 63.0 4.5 
\ ... 

0200 50 ll/25/75 50.0 45. 7 41.6 · 59.l 
' 

3.9 

0300 50 11/25/ 75 48.4 43.2 39.9· 60.9 4.5 

0400 50 11/25/75 1 53. 1 46~9 . 42.3 63.7 4.7 
, 

0500 50 11/25/75 55.9 49"!6 45.0 65.9 4. 7 

0600 1 , 0 111/25/75 NO DATA - NONREPRESENTATIVE NOISE 

· 0700 50 UJ25/75 59.4 ,54. 7 50.5 66. 7 3. 8 

0800 0 ll/25/75 NO DATA - NONREPRESENTATIVE NOIS E 1 

c 

. 0900 50 ll /25/75 59.8 54.7 \ 49.9 67.4 4. 1 .. 
1000 '50 11/25/75 · 59.9 53.4 48.0 69.7 4.9 

I 

·1100 50 11/25{75 61 .. 4 52.~ 47 .. 1 72.9 5.7 .;, 
\ 

1200· 50 ll /25/75 59.2 54. l 50.3 66.4 3.8 

1300 50 lf/25/75 57.7 52 .. 3 47.6 66.4 4;.3 

1400 50 11(25/75 62.0 · 56.6 51.2 72.,6' ,4.8 

i ' 

-11?-



/ / 
) 

NOISE ME AS·UREMENT DATA 

ROUTE 9 seer ION 
.. 

2lC & ~220 (HOWELL TOWNSHIP,) 
... 

MICROPHO'~E POSIT ION 3 I - ' 
j 

SAMPLE STD 
.srze L 10 L50 l90 LNP Df:V 

H'OUR OUN J OA'TE (·OBA) (OBA) (OBA) I •. (OBA, (OBA) ~, .'' · ...... ' 

**** **·••· **** ***** ***** ***** ***** ***** 
1.500 50 11/24/'75 55.3 52 .. l 48.6 ·63.l 3.4 

1600 50' l,1/24/'75 ~5.1 52.2 49.l 60.l 2.1 
I 

I 
1-700' 50 ll /'l.'4/75: 5:4.6 so. 7 ,. 46.8 60.9 3.3 

l.8·00. 50 . - 11/24-/75 52~7 48.7 46.0 5~.2 3. l 
'. 

/. 1900 .0 11/24/75 NO DATA - . MICROPHONE MALFUNCTION 

2000 50 ll /24/751 5.0.2 47.8 45.6 55.l 2.3 

2100 50 11/24/75 49.9 41.6 45.4 54.7 2.3 

2.2.00 5Q ll/24/7.5. 49.4 44.5 41.3 55.4 - 3.3 

! '2300 .50 11/24/75: 49.6 45.5 41.7 55.9 3.3 
I, 

0000· 50 11/2:5/75! 49. 9 44.3 41.2 .• 61. 7 .4.4 
" I 

1. 

0100 50 ll /25/75\ 50.7 45 .. l 41.4 59.l i+.o 
' .. ' 

0200 ·so 11,2s, 1sr 48.8 44.5 41.3 55.0 3.2 
,I 

0300 50 ll/25175: 47 .. 7 ft.3e6 41.0 55. 7 3.3 

040'0 45 ll /25l.75 50·.2 45.2 41.5 57.9 3.8 

0500 50 11(25/15. 51.5 48. 0 45.2 :sa.9 3.3 

I 0600 50 ll'/25/75 58.4 52~0 47.4 67.2 4. 5.' 
I - OJ(J:O, 50 1112s11:s, 5 ft. It 50. l 46.4 

/ . 60.2 3.2 
I .. 0800 50 11/25/75: 56.9· 52.3 48.2 .64.8 ·3.9 

0900 50 11 /25175 55.0 49.1 45.6 63.2 4.1 

1000: !,.(} 111251'75: 
. ' 53.8 48.7 44. 7 63.8 4.3 

110:0 so, \ ll/25/15i 53;.o 47.9 4_4.2 '60.9 4.0 

12'.00 50., 11/25/75 1 53 •. 6· 48 •. 5 45.6 60.6 3.6 
I 

l310(f 50 11/25/75, 52 .• l 48.0 44 .. a 59.0 3 .. 4 

1400 .. 50 11125/75 56.L 52. 1 48.0 6Z.;7 I 3.5 

:..111-



I. 

TRAFFIC' AND WEATHER DATA . 

, 

Rou-t;e 9, Section-21c & 220 (Howell Township) 

lfortfi5ouncl SoutFi6ouno 
Auto Truck Auto·. Truck Wind Wind 
Volume Volume Volume Volume Wind Direction Temp · 

1 Humidity 
·~· Hour- Date Veh/Hr Veh[Hr Veh/Hr Veh/Hr · Mph Degree ,.,F % 

1500 11/24/75 506 64 506 86 0 47 - 55 

1600 1 l/24/75 440 72 892 30 0-2 000 50 63 

1700 Tl/24/75. 390 46 1028 36 0 ... 2 008 49 63' .~ 

1800 1 l/25/75 348 · 36 796 44 · 0-2 032 51 65. 

1900 11/24/75 326, 26 . 556 ' 
46 0-2 006 -· 44 66 

i .., ... 
::. 2000 ll/24/75 208 8 402 24 0 

2100 11/24/75 198 · 16 368 14 o;..3 030 39 59 

2200 11/24/75 190 16 292 10 0-3 030 43 68 

2300 ll/24/75 . 214 8 190 14 0-3 360 42 I 68 

.• 0000 ll/25/75 68 6 240 12 0-3 360 39 68 

0100 ll/25/75 34 10 182 0-3 355 - 40 60 -

0200 , 11/25/75 24 6 86 8 0 39 66 .. 

0300' 11 /25/75 28 1 ff' .. 24 2 0 40 66 

0400 11/25/75 30 14 26 14 0 39 66 

.. , 



' .,,\ 

TRAFFIC AND WEATHER DATA 

-
Route 9, Section 2lC & 22D (Hpwel l Tow~ship) (cont.) / -

tforifi6&unt:i !>outli6our1q 
Auto Truck Auto Truck Wind Wind 
Volume Volume -Volume Volume Wind Direction Temp Humidity ',-

Hour Date Veh/Hr Veh/Hr Veh/Hr Veh/Hr !1Ph Degree OF 0 C 

. 
·osoo H/25/75 214 38 24 18 o- 39 70 -

I 

0600 11/25/75 722 46 46 30 0 36 83 

0700 11/25/75 1180 42 318 30 0 36 74 
- ~---- ----- - - ---- - ----7 -----

0800 11/25/75 874 58 364 52 0 ·-" 38 74 

I 0900 · ll/~5/75 538 60 416 60 0 42 70 _, 
_, 
11 1000 11/25/75 556 54 446 70 0 43 70 I 

1100 11/25/75 572 - 64 488 72 0 45 65 · 

1200 11/25/75 466 74 492 60 0 4·5 65 

1300 11/25/75 542 66 522 78 0-3 123 45.5 66 

1400 ll/25/75 602 72 624 52 0-3 210 46.5 55 

I \ 



SHE DESCRIPTION 

Location 

Rout'e and Section: · Route I-295, Sectfon 88 & 9A 

Statiqn: 356 + '40' Southbound 
'~ 

Mun1cipa.11ty: · Lawrence Township 

Facil ;ty: Condemned muse in right of way 

Sound Propagati~n Path Characteristics 

Roadway:· At-Grade 

· Barriers: None 

County:_ Mercer 

Terrain: Flat with scattered deciduous trees to 15 foot .and grass 

to three fo.ot height. 

·, Road Description 

Pavenent Type: Bitl.lflinous · Concrete 

· Pavement Quality: Nonnal 

. Number of L.anes: Near lanes · 3 Far lanes 3 / 

Lane Width: 12 feet 

Grade:· Near lanes -0.5% .- /. ' 
Far lanes' 0.5% 

Center Barrier: None . 

. Median: Grass 60 feet wide 

) i 

-ll6-
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:.. 

I 

:· .. ,.'),:.,;'•:~:i·'tf.to1t~J1111·TihN/-... 

Microphone tocati:on ·. 

. '. . . 

Heigtlt ·of mi'eropho~e · 1 

above frou·nd, · · ·· , 
Heigiht. of·.micro.phone,:w,fth!. 
·:respect· to, near .. l~ne · 

Dlstance, t,Q ne~r·' la:ne 

Traffic·. Data .. Collectfo·n: 

· Hand Counters 

Traffic qn Route l, 2000 feet s:outn. 
I . .· 

I 
I 

.. '\' 

< -117 ... 

Po.s.1tion 2. 

5'. 



SHOULDER AREA ,/ 

' . 
\ ' - /-

.· ROUT£ 
·1 . I 

wooos 

. I 

b 
Cl 

D 
PERPENDICULAR rot. OF · 
ROUTE 295 AT . 
STATION 35$ + 40 

ROUTE · 295 - 8B. a 9A ' 
.... 118-



\ 

), 

'RT.. I-295 -SECTION 8B ,& 9A 
BEFORE 

·, 

2 
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ROUTE 1-295, SECTION. 8B 8 9A. 

AFTER 

·3 

4 
· 120 · 



NOISE MEASUREMENT DATA·. 
'.. 

ROUTE I-295 SEtTI ON 88 & 9A (LAWRENCE TOWNSHIP1) 
,, 

MICROPHONE POSITION 2 
I 

• SAMPLE STD 
SIZE llO l50 l90 lNP DEV 

HOUR (MiIN .. ) DATE (DBIO (OBA) (OBA) (D.SA) (OBA) 

**** **** **** ***** ***** ***** ***** ***** 
1100 50 02/19/76 56.6 52.18 49.7 66.4 3.9 

I 

1200 50' 02/19/76 56 .. 8 53.1 50.4 63.9 3,• 3) 
I' 

1300 50 0211.9/76 • 56.0 51. 9. 47.8 66.8 4.2 

1400 50 02/19/76 56.,8 52 .. 8 49.6 65.8 3.8 

1500 50 02/19/76 \ 57. 7 53.3 50.0 64 .. 8 3. 5 

1600 50 02/ 19/.16 60 .. 4 56.,9 53.0 66.4 3.2 

·1700 50' 02/19174 · 61 .. 8 58. l 55.l. 67.8 3.1 

1800 49 02'/19/76, 59.5 54 .. 9 50.8' 67.2 · 3.8 
I 

1900 49 02/19/76 57 .. 6 ' . 
53 .. 1 49.3 63.9 3.5 

! 

200{) · 50 02 /19/761 59 .. 2 54.,5 50 .. 1 65 .. 4 3o 5 
\ 

2100 50 ·02/19/76 i 58 ... 6 5/t., l 50 .. 5 64.9 3.5 
: I 

2200 50 02/19/76. '51 .. 2 52 .. 6 48.4 65. 7 .1 \ 
I 

4.0 

2300 50 02./19/76 58 .. 0 53.,2 49 .. 6 .66 .. 4 3 .. 9 

"0000 50 02/20/16: · 55. 9 49.6 45.6 65.9 4~6, 

0100. 50 Q2 /20/76 . 52.,.2 45.6 41.6 63 •. 4 4., 7 

0200 5Q 02/20/16 s1 .. a 45.2 .. 41.2 .62.3 I 4.6 

0300 50 02/20/ 16; ·50 .. 3 45 .. 1 · 40.,9 61.,5 4.4 

0400 50 02/20/16 51.,3 47.5 43.9 60.l 3.;7 

0500 50 02/20./76 50 .. 7 47 .. 2 43. 7 59.3 3ec7 

booo 50 02 !20/16 : 55.5 51 .. 5 4 7.3 62.4\ 3. 5' 

0700 ~50 02/20/16 1 59 .. 9 55., 7 51.6 68.4 .··3 .8 

0800 50 02/20/76 58 .. 9 54 ... 3 51.l 65 .. l, 3. 3 

' 0900 5.0 02/20176 58 .. 0 53 .. 4 50 .. 4 65., 4 3.6 

.1000 50 02/20176· 59.6 5;4. 2 50. 9 67'.2 3io'8 

! ·~ 

- 121- . 



TRAFFIC AND WEATHER DATA 

Route !=295; Section 88 & 9A (Lawrence Towns~ip) 

Hour· Date 
\ 

1100 · 02/19/76 

1200 02/19/76 

1300 02/19/ 76 

1400; 02/19/ 76 

1500 02/19/76 

1600 

1700 

1800 

1900 

02119176 

02/19/76 

'02/19/76 

_02/19/76 

2000. · 02/ 19/76 

2100 02/19/76 

2200 · 02/19/76 

2300 

. 0000 

02/19/76 

02/20/76 

. 1000 02/20/76 

. 0200 02/20/76 · 

Southbound 
Auto Truck 
Volume Volume 
Veh/Hr Yeh/Hr· 

234, 

334 

316 .. 

396 

500 

1320 

480 

332 

350 

416 

286 

· 186 

108 

48. 

30 

30 

30 · 

· 26 

26 

32 

16 

28 

6 

4 

14 

12 · 

8 

(2 

' 4 

Northbound 
Auto · Truck 
Volume Volume 
Veh/Hr Veh/Hr 

142 

280 

294 

302 

300 . 

534 

474 

398 

368 

228 

166 

174 

180 

46 

26 
18 

32 

28 

20 

20 

40 · 

30 

14 

4 

2 . 

2 

2 

8 

6 

2 

Wind 
Speed 
Mph 

0-5 

0-5. 

o~s 
0-5 

0-5 

0-5 

0-5 

o~s 
0-5 

0-5 

0-5 

0-5 

5-10 · 

5-10 

0-5 

0-5 

Wind. 
Direction 
Degree 

210 

270 

286 

310 

302 

242 

238 

214 

340 

0 

0. 

150 

120 

0 

0 

O· 

Temp· 
OF 

60 

56 

56 

58.5 

58.5 

58.5 

58 

55 

56 

50 

48 

Humidity, 
- % 

45 

44 

41 

37 

37 

37 

·37 

46 

50 

69 

73 

73 

67 

, 65 

60 

62 

\ 
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TRAFFIC AND WEATHER DATA 

Route I-295, Section 8B & 9A (Lawrence TQwnship) _(cont.).· 
\. ' -- . , 

Soutfi6oui1cl ffortli6ounq -Auto -Truck Auto Truck Wind 
"Vo ii.Irie - Voiume Volume Volume Speed 

Hour Date Veh/Hr' Veh/Hr Veh/Hr Veil/Hr Mph 

0300 02/20/76 8 6 10 0-5 

0400 02/20/76 - 4 2 4 10 0-5 

0500 02/20/76 30 2 8 6 0-5 
· · --0600.'.c~ · 02120/16--- ------5-2- - - - · .. 6 .. -... --H-2-------- ---4 -Q-5-. ·--·--

0700 02/20/76 240 8 996 24 0-5 

0800 02/20/16 428 30 1300 32 Q.,.5 
"-· 

0900- 02/?0/76 216 22 340 30 0-5 

1000 02/2Q/76 246 32 354 26 0-5 

Wind \ 

Directfan .Temp ,HIJlli di ty _ 
Degree Of % ' 

42 55 

39 73 
-

44 -92 

--- --------- - , ____ - -- . .. · 43- - 92 ------ - -c -- - ___ , --- --

38-. 5 87 

42 55 -

320 53 59 

270 53 -86 



s1fr DESCRIPTIO~ 

Location 
\Route and Section: Route 174, Section lA 

Statio1n: 235 + 25 Southbound 

Mun1dpa1ity: Lawrence Township 1 

·,-, 

facility: Resident Engineer's Office 

Sound Propagation. Path Characteristics 

. Roadway: At-Grade 

Barriers: None 

County: Mercer 

) 

Terrain: Flat with thick woods and brush 50 feet back from, road. 

Ro.ad Descri Pli2!!. 
Pavement Type: Bituminous Concrete 

I • 

Pavement Quality: Nonnal 
Number of Lanes: Near lanes 2 

Lane Width: 12 feet I 

Far 1 anes 2 

Grade: Near lanes· +2% Far lanes -2% 
I 

Center Barrier: Concrete 32 inches high 

Median: 8 feet wide 

_ l ?,L . 



SITE DESCRlPT ION ' · 

Microphone:" Location 

" . ' 

·· He•i,ght of microphone 
. above grou,nd 

Height of microphone wi:th 
respect.· to near lane 

Dista,nce to near lane 

Traffic Data:. Collection · 

Hand Counters 

Position l 

.5' ; 

8' 

100 1 

Noise Can:trtbutions. from· Oth:er· Sources 
r Traf fie. on Route l, 200P feet west. · 

-125-

Position 2 Posttion 3 
·. ' 5' 5' 

8' 

200' 400 1 



WOODS 

SHOULDER 
I 

ROUTE 174 S.B. 

ROUTE 174 N. B. 

SHOULDER 

ROUTE 174- IA 

' · - 126 -

0 
0 
N, 

-0 o, 

POS.3 

PERPENDICULAR TO 
It_ Of ROUTE 
174 AT STATION 235 
+ 25. 

POS. I 

It ROUTE 174 



·. RT. 174 SECTION IA 
BEFORE· 

2 

-127-

/ 



ROUTE 174, SECTION 

AFTER 

3 

4, 
-128 .. 

fA 

/. 

I 

/ 



1 
NClSE tJE ASUREMENT DATA 

' 

ROUTE 174 SECTION 1A "(LAWRENCE TCWNSHIP) 

MICROHiONE POSITION l 

SAMPLE S1D 
SIZE LH) L50 L90 LNP DEV 

HOUR (MIN.) DATE,, (OBA) .(OBA) ( OSA) (OBA) « p !:A) 

**** ***• ***• ' :ijn'i'l:$:41!. *1'1i11&i~t .. :,ill~Uf/J$$ **$$$ ill". $ lil 11!!! It, 

1200 50 02/25116 61,,9 56.0 51@ 7 11. 1 4o5 

1300 50 02/25/76 61.,9 55.2 50.5 72.9 5.0 

1400' 42 02/25/76 63e3 57., l 5106 74.l s.o 
1500 50 02/25/76 61.6 550<;! 50.2 7 O@ 8 4 ... 7 

, 1600 0 02/25/16 NO DATA - NONREPRESENTATIVE NOISE 

1700 0 02/25/76- NC DATA - NONREPRESENTATIVE NOISE 

1800 50 02/25/16 65.1 58 .. 6 51.9 -75. 8 5.3 

1900 50 02/25/7,6 64113 57@5 49e8 175,.9 s. 7 

2000 50 02/25116 63.5 55.7 49 .. 2 75.5 5.7 

21·00 50 02125116 61.,8 56 .. 7 41.2 · 15.6 :5.9 . 
2200 50 02/25/16 6411> l 55@1 49ol 11o3 601 

2300 50 02/25/76 62 .. 9 55.4 48.8 74 .. 8 5.1 

0000 50 02/26/76 62.'4 54-,1 47.4( 75,.6 6e 1 

0100 50 02/26/76 60.,0 50.4 47.0 71..6 5.4 

0200 50 02/ 26/ 16 ,60 .. 0 48.7 44.5 75.,,2 6.4 

0300 50 02/2.6/16 60ll)O 47:ei7 44o2 76c,8 607 

0400 50 02/26/16 59 .. 0 46.7 43 .. 2 75 .. 8 6.7 

0500 50 02/26/76 63.,l 50'1>8 41.:r 79.9 ,6,,, 7 

0600 50 02/26/76 66 . ., 8 58 .. 9 52 .. 4 79.0 5.9 
I 

CHOO 50 02/26/7£.> 66 .. 4 61.5 56.9 75 .. 6 4.3 

08(10 49 02/26/116 65@ 2 l::Oel 56.3 73el 3e9 
I 

' 

0900 50 02/26/t6 i,3.,9 57 .. 2 51.'3 73 .. 9 s.o. 
1000 50 02126/7!6 62el 55 .. 5 49,.9 ,72.8 s. 2 

l ~00 50 02/26/76 62e 8 55.4 49 .. 6 75.3 5 ... 6 

' /" 

I ( 

-1)q_ 



I NOISE MEASUREMENT DATA 

ROUTE 'l 74 SECTION lA (LAWRENCE ,TOWNSHIP),_ \ 
j" 

). 
>MI CROP HONE POS-J'(ION 2· ' 

( ' 
I ', SAMPLE- STQ 

·\ SllE - LlO L50 L90- I-NP DEV \ 

/ \ - HOUR (MIN.l OATE- ( OBA i J 08A) (OBA) (.OB,A f ( OBA J' 

**** **** **** ***** ***** ***** ***** ***** 
1200 01 02/25/76 · NO DA.TA OPERATOR ERROR --

I 130.0 0 02/25/76 NO DATA - O.PERATOR EflROR 
/· 

- 1400 0 02/25/76- NO OAlA - OPERATOR ERROR 

1500 0 0212stl6 NO OAT" - OPERATOR ERROR·· \ 

_ ioOO' .50 02/25/76 sa.o- 53.4 so.3 67.4 \ 3.8 /' 

1_700- ,. 50 02/25-/76 58.-8 54.3 -50.9, 64.4 .. 3.-2 

1800 50 02/125/76, - 58.1 53.l 48.8 65.9 ,_ 4.0 

" J900 
' . \ 

5,0 - 02/25/76 . ' - 57.4 52 •. 5 48.2 65.7 4.0 

2000 50 02/25/ 76 55. 8 51.2 46.9 6.3.8 3.9 
.. 

2100 50 ,( 02/25/76 -54.2 '49._4/ 46.0 62'•,1 3-.a • 
' , 

' 63.2 2200 50 02/25/76 54.7 , 49.6 46.2 3.8 
l · 

23"00 50 02/25/76 56.2 48.9 45.8 ~3,.5 4.1 

0000 50 02/26/76 55.l 49_.3 45.l "63.2 4.3 

46.3 
--

0100 :so 02/-26/76 50.9 4·2.0 sa.o 3.7 
\ 

,--
0200 50 02/26/16 52.4 46.2 41.8 ,'62. 7 I_ 4.6 

0300 50 0?/26/76 53.2 44.9 41.,3 6_5.3 5.2 

- 0400 , .50 02/26/76 'i3.9 46.9 42.0 66~6 5~-2'. 

0500 50 0~/26l76 58.6 49.7- 45. 8' - 68. 7 . s.i 
0600 _ ·50 02/26/76, 62.0 55. 2 ' so.·1 - 71.4 4.9 - r 

I 
I' 

r- 0]00 50 .· 02/26/76 6J.l 57:.2 '53.4 67.9' 3.5 
I I _ _/ 

0800 49 02/26/76 58.8 54.3 51.2 64.5 3. l . ..,; 

' 
0900 .50 -, 02126/76 55 .. 4 50 .. 6 46.6 62.8 3.7 

J .'1000 , 50 02/26/76 54.3 I 49.2 45 .. 7 60.8 3.6 

, ·· 1100 50: 
\ J ' ' 

I 02/26/76 54.9 4-9. 1 45.7 62.3 · 3.9. 

"--

_11/L 



NOISE MEASUREMENT DATA 

. ROUTE l 74, SECT ION lA (LAWRENCE TO~NSHI Pl 

MICROPHONE POSITION 3 .• ) 

' , , SAMPLE STD 
SIZE' llO l50 l90 lNP DEV 

HOUR '--(MIN .• ! DATE (DSA} ( DSA) (OBtd · ,( OBA) (0 BA) 

**** $!*** **** ***** ***** ***** ***** ***** 
1200 50 02125116 53. 5 49.6 46.3 57.4 2.6 

1300 50 02/25/ 76 53 .. 9 50.6 46 .. 9 57.8 2 .. 6 

1400 41 02/2.5/76 54.7 52.6 50.6 51 .. 0 1.5 

,· 1500 50 02/25/76 54.,. 1 52 .. 6 50 .. 1 56.3 1.3 

160'0 0 02/25/76, NO DATA - OPERATOR ERROR 
\ 

1700 50 \ 02/25/ 76 56.,0 5'3.1 50 .. 60. l' 2 .. 3. 

raoo 33 · 02 /25116, 55.3 52.9 50.8 58.3 · 1.8 

1900 50 02125/U~ 54,. 9 
\ 

52 .. 6 50 .. 4 59.7 2~2 

2000 50 02/25/1~ 54 .. 8 52 .. 5 so.2 58. 5 2.J 
. i 

' . 2100 50 02/25/7S 54,..6 52 .. 2 49.7 58.5 2.2 

2200 50 02/2517~ ,54 .. 9 52. 7 50.,6 57. 7 1 •. 7 
I 

2300 50 I 02 /l 5l 1ti 55 .. 1 53.0 . 50.6 60.4 2.4 
- 0000 50 02/26/76 55 .. 3 52 .. 5 49 .. 6 60.l 2.1 

0100 50 02/26/76 54 .. 3 52 •. l 49. 7 ·56.6 L, 7 

0200 50 02/26/76 54 .. 7 52.4 50.2 5'1.6 1.9 

0300 50 02/26/16 54.0 49.; 9 46 .. 4 . 59 .. 8 3.1 

0400 50 02 /26/76 54 .. 2 50 .. 0 46 .. 4 60 .. 3 3.2 

0500 50 02126116 61 .. 1 57 .. 8 55.l 67.3 3.0 

0600 50 02/ 26/16: . 60 .. 8 55 .. 2 5 l ... 3 6 7., 7 3.8 

0700 50 
I 

02/26/ 16i 60 .. 2 57,.4 54.6 65.0 2.6. 

... , '/ 0800 so 02/.26/ 16! 58 .. 1 54 .. 1 51.1 62.0 . 2.6 
' ' 

/0900 50 02/26/161 · 55 ... 2 ' 52 .. 8 150 .. 7 59 .. 3 . 2.0 
I ' 

1000 50 02/26/-76! 54.,9 52e 7 50 .. 7 58 .. 0 l .. 7 
; 

02l26/7i,i 1100 50 54 .. s· 52 ... 6 50.5 57.6. 1. 7 

_1,1_ 



.,,. 

TRAFF LC AND WEATHER DATA. 

Route 174, Section 1A (Lawrence Township) 

Soutfi6ouna l'fortti15ouna 
' Auto· Trude . Auto· Truck Wind Wind 

'Vohme 1\/olune· Volume Volume Speed Direction Temp Humidity 
Hour Date Veh/Hr Veh/Hr Veh/Hr Veh/Hr Meh Degree OF % 

· 1200 02/25/76. 300 42 322 44 0 62 - 50 .. 
1300 02/25/76 302 38 308 36 3. 185 61 45 

-
-1400 . 02/25/76 294 38 270 28 0 .63 38 

1500 02/25/76 384 50 408 . 2.6 4 195 61 45 

1600 02/25/76 674 36 562 26 3 250 60.5 40 

1700 02/25/76 780 18 598 24 0 225 57 46 

I 1800 02/25/76 382 20 254 14 0 52 63 .... 
:,; 
'0 
I 1900 02/25/76 - 278 8 180 14 0 52 57 

2000 02/25/76 216 24 154 6 0 48 / 66 

2100 02/25/76 168 10 90 10 0 - 54.5 49 

2200 02/25/76 138 6 88 10 0 52.5 55 • I 

2300 02/25/76 106 4 130 8 0 / .51 , 45 

0000 02/26/76 102 4 . 62 6 0 47.5 67 

0100 02/26/76 40 6 12 2 0 46 75 

0200 ·. 02/26/75 20 4 24 I 4 0 42 -· ., 80 ' I \ 

/ 

0300 02/26/76 14 10 16 10 •-0 - 44.5 . 70 



.. . 
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TRAFFIC AND WEATHER DATA 

Route l74, Section lA (Lawrence Township) (cont.) 

... oi.ithoouncl Nortfi6ouna 
Auto ""'"!ruck Auto Truck Wind Wind . 
Volume Volume Volume Volume Speed Direction Temp Hunidity 

Hour Date \!ah/Hr Veh/Hr Veh/Hr Veh/Hr Mph Degree OF ' % 
0400 02/26/76 4 10 /' 14 8 0 38 100 

0500 02/26/76 12 6 12 6 0 35 95 

0600 02/26/76 48 10 176 40 0 37.5 91 

0:700 · · 02/26/76 146 34· 592 46 o· 38.5 83( 

0800 02/26/76 I 686 42 726 38 0 45 '66 

I 0900 02/26/76 450 34 308 42 0 54 60 _. 
I w '.._ 

w 
1000 I 02/26/76 364 36 342 32 0 55 65 

1100 02/26/76 270 46 258 · 38 0 59 58 
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. APPENDIX B 

BEFORE AND AFTER MEASUREMENTS BY SITE 

B. l 13EFORE ANO, AFTER CONSTRUCTION L10 BY POSITION AND TIME 

.. 
. , I 

.,. 

. \ 
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BEFORE ~ND ,~FTER CQNSTRUCTION L10_ B~Y POSlTIQN AND TIME 

Route 195,, Secti.on\1B (Lawrence T:ownship), · 
·' r , 

'\ 

Pea_k• 

. Position l 
' Before · · 'After 

L1 o: ( Ho,u,:) .. llo (Hour) 

. 67.9 1 {700) 7,0~6 {700): 

' 70. 7 (900) 

70.2 (1500) 

70.1 (1700) . 

Off-Peak , 54.7 {1800) 68.8 (1100) 

68.5 (1300) 

Nighttime 

.I 

1'5'5.9 (2000) 

·51 .6 {2300) 

49. 7 (100} 

50.1 (300} . 

Sl.~9 ;{500) 

' . 
I 

65. 7 (1900) 
I,, 

63.5 (2100) 
, I 

! 
" ' i 
I 
l 

- 62.,9 ( 2300) 

54 .• 5 .(100} 

52.2 (300) 

52.1 (500) , 

, "',- --

, I 

Position 2 , 
Before After· 
t 10 (Ho~r) t 10 (Hour) 

45~7 (1600) , 66. l (800) 
·, ' 

55 • 9 ( 1700) -. ~4. 3 (1600} 

·. 51.6 (600) 

51.6 (1000)' · ' 

60.2 (1100) 

52.2 (1200) 

.\ 

54 .5 (1900) 

· 50 • 4 ( 2200) 

:49.7 (0000) 

49.6 (200) 

48.3 (400) 

59.6 (600) 

65.4 (1000) 

66.1 (1200) 

62.2 (1400) 

62.2 (1800) 

60.5 (2000) 

60.4 {2200) 

S9.4 (0000) 

50 .6 (2000) \, . 

51.4 (400) 

\' 



, ' ' 

BEFORE AND AFTER CONSTRUCTION, L1 o B~ -PO~ITION AND TIME 
F· 

Route 440, Section 1D & 3A {Perth,Amboy) 
', 

,. 
/. 

\ 
Position-1 Position 2 . ,. 

Before ··After· Before After 
r 

L10 )(Hour) L10 (Hour) _ L10 (Hour) Llo (Hour)-

Peak 57.6 (700) 63.~ (700) 60.3 ,(70'0) ~2 .8 ,( 700) ' 

. ~1.9 (800) 64 .3 (800) 66.0 {800) ' 64 .0 (800) 

67.l {1700), 64 .5 (1600) 63.6 {1700) , 63.5 (1600) 

. 64.3 ·(1700) 63~3- (1700) 
) 

Off-Peak 59.7 (600) 60.6 {600) 53.8 {600) 60.l (600) 

68.2 (1200) 62.4 {900) 73.0 (1200) - ,62 .9 {900) -
', ' 

64 .9 (1400) 63.7 (1000) 62.5 (1300) '63 .6 ( 1000) 

. . 66. 6 ( 1500) 62 .5 (1100) 62.0 (1400) . , 61.5 (1100). 

64~8 {1800) . 67.8 (1200) . 62. 2 ( 1500) 67.6 (1200) 
·r 64 ~o (1900) 64.0 (130,0) 63. l (1800) 60.l (1300) 

... 
62.2 (2000) 63.4 (1400) 62.3 {1900) 61.7 {1400) 1 

. . ' 
' 

62.4 (2100) 65.6 (1500) 61 .1 {2000) 64.8 ,(1500) 

64 .8 p800) 61.6 (2100) 62.,0 (1800) 

62.4 ( 1900) 61.5 (1900) 

60.7 (2000) · 58 • 6 { ~000) 

57.4 (-2100) 58.6 (2100) 
') 

Nighttime· 66.0 (2200) 60.6 {2200) 64 .2 (2200) . 61.0 (2200),. 

62.3 {2300) 57.9 (2300) 61 .1 ( 2300) 57.3 (i300) • 
60.4 (0000) 55.2 (0000) 58.8 (0000)1 51.9 (0000) · 

,, r 

50.,3 (100). "' 54.1 (100) 53.1 (100) 52 .1 (,1 Q0) 



( 

B;FORE AND AFTER CONSTRUCT!ON L1 o. BY PQSITION AND TIME 
I I 

Route 440 1 Section 10 & JA~ (Perth Amboy) (cont.) 

Nighttime 

Before , 
· L10 (H,our) 

51.5 (200) 
\ 

. 50.2 (300) 

50.2 (400) 

50.2 ( 500) ; 

' . 

After 
L10 (Hour) .. 

' 51.2 ( 200) 

50.7 (300) 

54 .2 '(400) 

54.3 (500) 

Position 2 
Before 
L10 · (Hour) 

51 .s (200) 

49.7 (300) 

49.7 (400) 

49.8 (500) 

After 
. L1 O (Hour.) 

50 .o (200) 

· 4 9. 3 r ( 300) . 

52.1 (400) · 

52.9 (500,) 



I 
,_J 

w c.: 
I 

BEFORE AND AFTER CCJNSTRUCTION L10 BY POSITION AND TIME. 

Route 33F, Section lA & 2A (Freehold Township) 

PosftionJ 
Before . After . 
L10 (Hour) . t 10 (Hour) 

Peak- - 56. 0 ( 7.00) 51 . 6 ( 700) 

55.5 (Bob) 54.l (900) 

54.6 (900). 49.8 (1500) 

50. 8 ( 1500) 51. 6 ( 1600) 

53.3 (1600) - 48.7 (1700) 

54.3 (1700) 

Off-Peak , 52. 9 (600) 

55.3 -(1000) 

54. 7 ( 1000) 

55.4 (1200) 

56 . 6 ( 1 300) -

53. 7 ( 1400) 

_50 • 8_ ( l 800) 

50.o (1900> 

44. 1 ( 600) 

54.0 {1000) 

54 .4 ( 1100) 

50. 3 ( 1200) 
. --

53.0 (1300} 

53.3 (1400) 

49.2 (1800) 

51.0 (1900) 

Position 2 __ 
Before · After 

_ L10 (Hour) L10 (Hour),_ 
- . ' 

60.0 (700) . 58.2 1(700) 

60.7 (800) 

· 60.6 {900} 

57.0 (1500) 

56.5 (600) 

61. 7 (_1000) 

60. 7 (1100) 

60. 1 { 1200) 

59.5 (1300) 

57 .8 (1400) 

58.0 (1800) 

60~2 (1900) 

55.7 (800) 

56.3 (900) 

55. 7 (1500) 

51.9 (1600) 

55.2 Jl700) 

56.7 ( 600} . 

53. 5 ( 1000) · 

51.9 (1200) 

57.0 (1400) 

55.2 {1800). 

54.6 (1900) 

55.0 (2000) 

55.5 (2100) 

Position 4. 
· Before . After 
,~t10 (Hour) L10 (Hour) 

57.5 (70Q) " 55.2 (900) 

59.8 (800) - -50.7 (1&00) --

· 59.8 (900) 

. 55. 2 (l500) 

54. l ( 1600) 

53.4 (1700) 

54. 7 (600) 53-. l (600) 

59.5 (1000) - 54.5 (lOdO) 

58:5 (1100) - 55.2 (1100) .. 

58.9 (1200) 51.4 (1200) 

56.9 {1300)" 54.6 (1300) 

55.5: (1400) . 56.1 .. (1400) 

56.9 (1800) 53.6 (1800) 
--

55. 2 (1900) 53.3 (1900) 



.I __, 
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BEFO~E AND AFTER CONSTRUCTION_ t 10 BY POSITION AND TIME 

Route 33~, Section lA& 2A (Freehold Townshf_p) {cont.) 

Position 1 
Before After 
L10 {Hour}. L10 (Hour) 

Off-Peak 

_Ni g~ tti_m~--•- _ 48.0 _( ?2_00) __ 

48.6 (2300) 

50.8 (000) 

50.6 ( 100) 
! 

50.6 ( 100) 

48.5 (200) 

45.5 (300) 

49 .9 ·( 400) 

52.6 (500) · 

52.2 (2000) 

- 53.0 (2100) 

44.7 (2200) 

43.8 ( 500) 

I . 

Position 2 
Beto re After 
L10 (Hour) L10 (Hour) 

59.2 (2000) 

59.2 (2100) 

56.8 (2000) 54.2' (2300) 
- -- - - -- -~--~------·-------- - - - - - -- - -

55.6 (2390) , 

57 .2 '(000) 

57.2 (0000) 

55.5 (100) 

52.1 (200) 

si'.o (3oo} 
54.5 (400) 

53. 9 ( 500) 

-·· 
55. l (000) 

52.3 (100) 

52:,;3 (100) 

SJ .4 (400) 

53.4 (500) 

Position 4 
Befo~e· Arter ·_ · · 
~10 (Hour} L10 (Hour) 

55.7 (2000} 54.6 (2000) 
. / -

55.4 (2100) 

58.2 (2200) 

- 56.0 ( 2300) 

52.9 (0000) 

- 52.9 (0000) 

51 ~T (1 bo) 
50~2 f200) 

' ~Li8.2 (300) 
/ -

52.l (400) 

- 52.6 (500) 

' 57.7 .(2100) _ 

49.8 (2200) 



BEFORE ANO AFTER CONSTRUCTION L1 O BY_ POSITION ANO TIME 

Route 33F, Section lA & 2A (Freehold Township) (cont.) 

Position fi Position 6 Position. 7 
Before After Before After Before After_ 
L10 (Hour) L10 (Hour) L10 (HQur) L10 {Hour) ~l O -~ Hour) L10 (Ho4rJ . 

--Peak 56.6 (700) 57.3 (700) 57.3 (700) 59.8 (700) 54.4 (700) 56.4 (700) 
55.4 (800) 55.0 .{800) 59 .4 ( 800) 55.4 (600_ 59.5 (800) 

54.6 (900) 55.3 (1500) 60.3 (900) 56.3 (900) I 58.0 ( 900) . 

50.5 (1500) ~7.0 (1600) 59 .a ( 1soo > - 54 .4 {1500) 52.2 (1500} - ' 
I 53.1 (1600) 60.2 (1600) 55.6 (1600) 55.4 (1600) 

__, 

54. 9 ( 1700) ~:-:> 
I 

54.6 ( 1700) 

. Off-Peak 52.6 {600) 51.8 (1000) 53.0 (600) 58.6 (600) 52.3 (600) .55.6 (1000) 
j 

55.7 (1000) 50.8 (1200) 58. 5 (1000) 57.7 (1000) 56 J6 (1000) 56.l (1100) 

54 • 9 ( 11 00) _ 55.1 ( 1300) 57. 6 ( 1100) 5 9. 5 _ ( l100) 56. 3 ( 1100) I 5 5. 5 ( 1 200 )_ 

s4.6 ·c,200> 57 .1 ( 1400) 56.6 (1200) 56.3 (1200) 
> 

52.9 (1200) 55 .B ll 300) 

55. 5 (1300) 55.1 (1800) 58.2 (1300) I 59 .1 (1300) 41.8 (1300) 60.8 {1400) 

54.2 (1400) 54.3 (1900) · 60.i (1400) 55.2 (1400) 54.6 (l800) 

52.0 (1800) 54.9 (2000) 
I. '· 

59.6 (1800) 54.5 (2000) 59.8 (1900) 

50.9 (1900) 54 .5 (1200 5-8 , 9 ( 1900) s4.9 c2rnor - 54.7 (2000) 

50.5 (2000) 59.2 (2000) 5 5 • 5 ( 21 00) . 
-- 51.2 (2100) - 58.6 (2100) 

,. . ) • , . 
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BEFORE AND AFTER CONSTRUCTION L1 O BY POSITI9N AND TIME 

Route 33F, Section 1A &-2A (Freehold T~wnship) (cont .. ) : 

Position 5 Position 6 
Before After Before kfter 
L10 (Hour) L10 (Hour) t 10_ (Hour) L10 (Hour) 

Nighttime 52.0. (2200) 52.9 (2200) 51.8 (2200) 56.1 (2300) 

50.5 (2300) 53.0 (0000) 52.7 (2300) 57. 7 (0000) 

·-•--50.3 (0000)·. - 51.1 .(400) . 52-.9-.(0000) .. 56 .1 (JOO) 

49.6 (100) 51.0 (500) .. 50.8 (100) 52.6 (200) 

46.8 (200) 49.2 (200) 54 .6 (300) 

43.6 (300) 49.4 (300) 53.4 (400) 

46.4 (400) 49.1 ( 400) 55.0 (500) 

50. 9 (500) . 50.4 (500) 

.. 
\ 

Position 7 
Before After 
L10 ·(Hour), . 'L10 (Hour) 

51.1 (2200). 51~1 (2200) 

44.7 (~300). 
' 

50.5 (0000] 

49.2 (100) 

47 .0 (200} -

46.4 (300). 

48.2 (400) 
I 

48.3 (500 

45.3 _(2300) i. 

. _50. 7 {0000) 

( 
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BEFORE AND AFTER CONSTRUCTION L1 O BY POSITION AND TIME 

Route 9, Section 21C & 220 (Howell Township} 

Position 1 · Position 2 Position 3 
· Before After Before After Before After. 

LJo (Hour) Lio {Hour) l10 (Hour) L10 (Hour) L10 (Hottr) L10 (Htjur) 

Peak 67.0 (700) 65 .. 2 (700) 65.3 (700) ·59.4 (700) 63.9 (700). 54.4 (700) . 

68.2 (700) 68.0 (800) 64 .5 (800) 62.0 {1400) · 55.5 (800)-c 56.9 (800) 

69.0 (800) 66. 9 (1400·) 66.5 (1400 60. 9 (1500) 56.3 (1400J 56.l {1400) 

66.2 (800) 65.9 (1500) 65.l (1500) · 60.0 (1600) 58.5 (1500) 55.3 (1500) 

69.3 {1400 64.8 (1600) 65.5 (1700 59.8 (1700) · 59.2 (1600) . 
55.l {1600) / 

I \ ..... 66 .2 {1400) 64.4 (1700) 56. l {1700) 54 .6 (1700) .r:. 
N. 
I \ 

68.2 (1500) 

65.8 (1500) 

66.7 (1600) 

66 .6 (1600) 
. 

68;2 (1700) 

·off-Peak ·66.5 (600) 68.4 (600) 64 .5 (600) 59.8 (900) 55;2 (900) \ "58.4 (600) 

· 66.8 (600) 70.5 (900) 65.4 (900) 59.9 (1000) 57.3 {1000) 55.0 (900) 

_ 70.0 (900) 64.~ (1000) 63.3 (1000) 61 .4 (1100) 55.9 (110.0) 53 • 8 · ( l 000) 

65.1 (900) - · 64 • 7 { ll00) 62. 3. ·(1 lO0) 59 .. 2 -c 1200 > 55. 9 (1200) 53.0 (1100} 

•· 
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BEFORE AND AFTER CONSTRUCTION L1 O BY POSITION AND- TIME - -_ 
. . \' . . . -~ ..... -

Ro~te 9, S~ction :21 C & 22D (Howel 1 Township) (cont.) 

Position 1 
Before After 
~l(f (Hour) l10 (Hour) 

Off-Peak 69.8 (1 obo} 64.7 (1200) 

67 .9 (1000) 64.7 (1300) 

-· ------ ------ - 68-;-7---(-HOO)-- 63.4 (1800} - . 

66.2 (1200) 61.8 (1900) 

65.1 (1200) 60.2 (2000) 

. 67 .4 (1300) 58.1 (2100) 
. . /. 

66. 3 .(1300) 

68 .. 1 (1800) 

65.2- (1800), 

67. l (1900) 

65;.3 (1900) 

61.8 (2000) 

64.7 (2100) 

64 .. 1 (2100) 
/ 

/ 

. ' . 

Position 2 
Before . After 
L10 (Hour) 1 L10 (Hour) · 

61.0 (1200) 57.7 (1300) 

63. 5 (1300) 58 o4 {1800) 

~64-;3_:_(l800)- - 56;9. (1900}· 

62.2 (1900) 56.3 (2000) 

61.0 (2000) .· . 52.0 (2100) 

59.8 (2100) 

/ 

' I 

Pos-i tfon 3. 
Before · After 
L10 (Hour).- 110 (Hour} 

56 .o (1300) 
. , 

53 • 6 ( 1 200) -
. ~- . 

58. 5 { 1800) 52 1 . ( 1'300) 
-. 

-- 58~5 (1900}- _ - 52-.7 ·(1800)--

55.3 (2000) 

58. 2 ( 2.1 Q0) 

50.2 (2000) 

49.9 (2100) 
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, BEFORE' AND AFTER CONS"fRUCTION L1 O BY POSITION AND TiME 

Route 9, Section.21C & 22D (Howell Township) (cont.)· 

Position 1 
·seTore After -
Lto (Hour) L10 (Hour) 

-Nighttime 64.9 (2200) 59.0 (2200) 

63.3 (2200) 64.4 (2300) 

63.8 (2300) 57.5 (0000) 
\ 63.0 (2300) 57.1 (100) 

61 .2 (0000) 52 .5 {100) 

61.3 (0000) 53.3 (300) 

61 .6 (100) 58.6 (400) 

60.8 {100) 63.0 {500) 

59.8 (200) 

57.6 {200) 

58.3 (300) 

56.7 (300) 

62.l (400) 

60.7 (400) 

64.5 (500) ' 

-
64.8 (500) 

Position 2 
Before · After 
L10 (Hour) L10 (Hour) 

61.0 (2200) 53.8 {2200) 

58.8 (2300) 52.6 (2300) 

58.1 (0000) 52.2 (0000) 
. 58.5 (1000) 53.2 (100) 

56.3 (200) 50.0 (200) 

55.7 {300) 48.4 (300) 

58.0 (400} 53.1 (400) 

59.9 (500) 55.9 (500) 

Position 3 
Before After 
L10 ~(Hour). L10 (Hour)· 

59.0 (2200) 49.4 (22oor· 
.50.3 (2300) 49.6 (2300) 

52 . 0 ( 0000) 4 9 . 9 ( 0000) · 

51.8 (100) 50.7 (100) 

46.4 (200) 48.8 (200) 

47". 7 {300) , 

50.2 (400) 

51. 5 ( 500) 

IJ 
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BEFORE AND AFTER ;coNSTRUCTION ll O BY POSITION AND TIME 

·-

\ . Route I-295, Sectio·n 8B & ~A (Lawrence Township) 
I 

_- Position 2 
Before :_ . : After 
L1 o -· (Hour) L10,, (Hour) 

I ·-

Peak 53.,9 (700) 59.9 (700) 
'./ 54.0 (800) 58.9 (800) 

' 
54 . 8 -{ 1600) -60.4 (1600) 

46 .2 (1700) 61.8 (1700) · 

50.6 (1800) ~9.5 (1800') \ 
I . 

\ 

· Off,-Peak 53.2 (900)' 55.5 -(600) 

• 52.9 (1000) 58.0 (900) 
,_ 

52.2 (1100) 59.6 (1000) 

52 • 9 ! (1200} 56.6 (1100) .. 
51 • 5 i (l 300) 

• I 
56.8 {1200) 

·! 

I 55.3 (1500) - 56.0 (1300) 

47 .2 (1900) 56.8 (1400) 

46.1 (2000) _ 57. 7 (1500) 

45. 9 (2100) 57.6 (1900) 

59.2 (2000) 

58.6 (2100) 

Nighttime 49.1 (2200) 57.2 {2200) 
/ 

50.5 (2300) 58.0 (2300) 

' ( 
I 51.4 ( 0000) 55.9 (0000) 

,54 • 1 ·_ ( 1 00 ) 52.2 (100) 
. ! 

I 

' ' 

• I 



-BEFORE AND AFTER CONSTRUCTION L10 BX ,POSITION AND TIME . 
,, \ I - ( • 

Route I-295, Section BB & 9A (Lawrence Township) '(cont.) 

Nighttime , 

Before 
L10 (Hour}' 

55.9 (200) 

51.0 ( 300) 

After 
L10 (Hour} 

51.8 (200) 

50 .3 · .. (300) 

51.3 (400) 
' 

so.7 (soo) 

-146-
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BEFORE AND_l\FTER CONSTRUCTlON. L1 a BYJ POSH ION AND TIME 

Route 174, Section 1A (Lawrence Township} 

Position 1 · Position 2 Position 3 Before After Berore After. Before After 
L10 {Hour) L10 {Hour) L10 (Hour) t 10 (Hour) L10 (Hour) L10 (Hour) 

Peak ' 54 .2 (700) 66.4 (700) 50.4 .(700) 61 .1 . (700) 50.8 (700) 60.2 (700) 

54.2 (800) 65.2 (800) . 50 .4 (890) 58.8 (800) 50.8 (800) 58.1 {800) 

- ·s2'J} -(9oo r 62.9 {960) 53.1 160 - - --T -u) , 55 .4 -(900) - 49.5 (900) - 55.2 (9oor 

50. 7 {1600 45.2 {1700) 58.0 (1600) 53.0 (1600) 56.0 (1700) 

52. 9 ( 1700} . 58.8 (1700) 50:2 (1700) _ 

.. 

Off .. Peak so.4 C6oo) 66.8 (600) 47 .6 {600) . 62.0 {600) 51~5 (600) 60.8 (600) 

52.9 (1000) 62.1 (1000) 53.9 {1000) 54.3 (1000} 49.4 (1000) 54.9 (1000) 

51.6 (1100) 62.8 (1100) --. 50.2 (1100) 54 ;9 (1100) . 49.8 (1100} 54 .8 (1100) 

53.1 (l200) 61. 9 (1200) 51.9 (1200) 58.1 (1800) 50 .2 (1200) 53.5 {1200) 

51 .6 (1300) 61.9 (1300) 54. l (1300) 57.4 {1900) 48.4 (l 30Q) 53. 9 (l 300) 

53.9 (1400) 63.3 (1400) 55.2 (1400) 55.8, (2000) 48.4 {1400) 54. 7 (1400) 
, 

- , 

50.0 (1500) 61 .6 n soo> -Sl.2 {1500) -· 54.3 (2100) 49.1 (1500· 54. 7 {1500} 

50.0 (1800) 65. l (1800} . 52.0 (1800) - 50 .4 (1800) . 55 .3 (l800r 

( 
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BEFORE AND AFTER CONSTRUCTIO~ L10 BY ·POSITION_ AND TIME 

Route 174,-- Section 1A (Lawrence Township) ,(cont.).·· 
_/ 

Off-Peak 

Nighttime 

-

Position l 
Before '· · After 
L10 (Hpur) · Lio (_Hour) 

49.1 .(1900) 

49.6 (2000) 

· -4 9 • 7 , ( 2200) 

. 49 .6 (2300) 
·. i 

53.3 (0000) 

- 53.8 (100) 

,-51.8 (2000-

50.~ (300) 

50.3 (400) 

50.3 (500) 

'64 • 3 ( 1900) · 

63.5 (2000) 

l- 61.8 (2100) 

64.1 (2200) 

62.9 (2300) 

62 .4 ,(0000) 

60.0 (100) 

. 60.0 (200) 

· 60.0 (300) 

59.0 (400) 

63.1 (500) -

_ . Position 2 · Position 3 
, Before . . After · Before · - After ' 
L10 (Hour) L10 (Hour) L10 (Hour.) L10 -(Hour) · 

49.7 (1900) 49.8 (1900) 54.9 (1900) 

49.7 (2000) 48.7 (2000) ·_ "54~8 (2000) ,-
50.2 (2100J 49 .4 (2100) · 54 .6 (2100) 

49.8 (2200} . 54.7 (2200) 4 9 .. 6 ( 2200·) 54.9 (2200)_ 
' i, - . 

. 51 .8. (2300) 56.2 ,(2300) . 50.5 (2300) 55~7 (2300) 
' 

4.9 • 4 (0000) 55.1 (0000) 
.. 

_ 49. 7- (0000), 55.3 (00,00), 

46.8 -(100) 50.9 (100) . 49.4. (100) 54.3 (100) 

47.4 t2oor. 52.4 (200) 50.4 (200) 54 .7 (200) 

45.o- (Joo) 53.2 (300} 48.6 (300) 54.0 (300) 

45.3 (400). · 53.9 (400) 50.1 (400)_ 54.2 (400) 

46.1 (500) 58.6 (500) 50~4-(500) 61.1 (500) 

'-'. 

' 

.. 

,. 
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APPENDIX B 

BEFORE ANO AFTER MEAS.UREMENTS _BY SITE 
/ . . I 

B.2 ANALYSIS OF VARIANCE AND t-TEST 
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ANAL YSlS OF VARIANCE 

Route 195, Section 18 (Hamilton Township) 

Effect 

Highway Constr~ction 

Time Period 

Microphone Position 

Highway - Time 
Interaction · 

Hf;ghway • Position 
Interaction 

Time - Position 
Interaction. 

·· Highway-Time-Position~ 
Interaction 

Within Treatments 

Ii', 

Mean Square _ Degrees of 
Deviation Freedom 

948.2 l 

445.5 2 

186.9 1 

. 49.6 2 

14.5 1 

91.8 2 

56.0 

] 1.1 30 _ 

Level of 
F-Statistic Significance -

85.24 0.05%. · 

40.04 0.05% 

16.80 . 0 .05% 

4.45 2.5% 

1.30 ·None 

8.25 0.5% 

5.03 .. 2.5% 
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; t ... TEST ON BEFORE_ Atm AFTER MEAN L10 INCREASE 

Route 195,-Section 18 (Hamilton Township) 

"' 

1 -

1 

1 

2 

2 

2 

Time 
. PeriQd 

Peak 
- -

.Off-Peak 
\ 

Night 

Peak -

Off-Peak 

Night 

Before Highway 
Construction 

Mean No.· 
L10 Vat'. Samp. 

67 .9* 0.0 1 

55~3 0.7 2 

50.8 L2 4 

50.8 52.0 2 

54~0 13.4 5 

49.-5 0.8 4 
I 

After Hfghway 
Construction 

Mean- _ No. 
L10 . Var. Samp • 

70.4 0.1 

66.6 6.3 

55.7 24.0 

. 65.2 1.6 

62.7 6.8 

55.5 26.7 i 

4 

4 

4 

2 

6 

4 

\-

Mean -Increase 
After Const.' 

2.5 dBA 

11.3 dBA -, _ 

4.9 dBA 

14.4 dBA 
8.7-dBA 

6.0 dBA 

*Based o~ only one short sample (8 mi~.) stopp~d becaus!:' of construction noise. 
' /' . . 

-t-_-
Stat. 

7.59 

5.90 

1.94 

2.78-

4.58 

2.27 

Deg. 
Fre.e. 

3 ' -

4 

6 

-- 2 

- 9) 

6 

'-c 

j 

_ Level 
-. Signif. 

0.11 

1% 
·' None -

_ None 

1% 

None 

I 

J 
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ANA!.YSIS OF, .VARIANCE 

Route 440, Section l D · & 3A {Perth Pmboy) 

Effect 

Highway Ccmstructfon 

Time Period 

Microphone Position 

Highway - Time 
Interaction 

Highway - Position 
Interaction · 

Time - Position 
Interaction 

Highway-Time-Position · 
Interaction 

' Withi'n Treatments 

Mean Square 
Deviation 

0.0 

713.5 

22.2 

10.6 .. 

0.7 

2.8 

2.1 

14.9 

Degrees of 
Freedom 

1 

2 

1 

2 

1 

2 

2. -

75 · 

'. 

Level of 
F-Statistic Signific~ce 

.00 None 

48.04 0.05% · 

1.49 None 

0.71 None 

0.04 

0.18 -None 

0~14, None 



. - t-TEST · ON BEFORE AND AFTER MEAN L1-0 , INCREASE 

Route 440, ~Section 1 D & 3A (Perth Amboy) 

Before Highway 
Construction 

Mic. Time Mean No. 
Pos. Period l10 Var. Samp. 

1 Peak 62,.2 22~6- 3 

1 Off-Peak 64 .1 7.2 8 -~-- ----------~---- - -· ------------ -- --- -- - - ------ -- ----

1 Night 55.6 40o4 8 

2 Peak 63.3 802 3 

2 Off-Peak _ 62.4 23.7 9 
/ 

2 Night 54.6 ' 34 .1 8 

After Highway 
Construction 

Mean - No. 
L10 Var. Samp. 

64 .1 0.3 4 

62.9 7 .1 12 
-----~-- --·-------

54.7 10.9 1 8 

63.4 0.2 4 

61.9 7 .1 12 

53.1 16.3 8 

1:Minus sign indicates t 10 decrease after construction. 

Mean Increase* 
After Const. 

1.9 dBA 

-l.2 dBA 
-- ----- "--~ 

-0.9dBA 

0.1 dBA 

-0.5 dBA 
-l.5_dBA 

t- Deg. Level· 
Stat. Free. Sfgnif. 

0.81 5 None 

-0.95 18 None 
--··-·------------- ~-------- -- -----, ---- --

-0.38 14 None_ 

_ 0.07 5 None 

-0.32 19 None 

-0.60 14 None 
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ANALYSIS OF VARIANCE 

Route "33F, Section ·1A & 2A (Freehold Township) 

- Effect 

Highway Construction_, 

Time 'Period 

Microphone Position 

_ · _ Hig~way - Jime 
Interaction ·-

Highway -- Position 
-Inter-action 

Time - Positfon 
Interactioo 

Highway-Time-Position' 
Interaction · 

Within Treatments 

' Mean Square Degrees of 
Deviation . Freedom 

31.7 . 1 

452.2 2 

146.6 5 

33.1 2 

, - 88.3 

11 .:8 10 

-10.3 10 

4.2 197 

'I · . ._/ 

' -
. Level of 

F-Statistic Significance 

7.61 ]% 

108.82 0.05~ 
' 

35-.29 0.05% 
'-

-7 .96 

21.25 0.05% .· 
'.;. 

2.85 

2.49 1% 
:.,...- \ 

) ' 

' / /' 



t-TEST ON BEFORE AND AFTER MEAN l10. INCREASE 
\ 

Route 33F, Section, 1 A & 2A ( f reeho J d -Town sh 1 p) 
' 

Before Highway After Highway 
Construction ' Construction 

Mic. Time Mean ~No. - Mean No. Mean Increase* t- Deg. Level 
Pqs. Period L10 Var. ,Sa.mp. L10 Var. Samp. After Const. Stat. Free. SigniL " 

1 Peak 54 .1 3.5 6 51.2 4.2 5 1 -2. 9 dBA -2.47 - 9 5% 

1 Off-Peak 53.8 4.8 8 51.5 9A 10 -2 .. 3 dBA ' ;,.1. 78 16 None 
/ - ----- --- - ----- --·-------- --- -~ - --~-. -- ---- -

l Night 49.3 4~6 8 44.3 - 0.4 2 -5.0 dBA -3. nr - 8- -2,;;·--

2 Pea_k 59.6 3.0 4 55.5 4.2 6 -4 .1 dBA -3.25 8 2% 

_2 Off-Peak , 59.3 2.3 10 54 .9 2.7 8 -4.4; dBA -5.80 16 0.1% _-
I ... 

-1 .33 n 2 Night 54. 7 _4 .2 8 53.3 2.2 5 -1.4 dBA 11 None. :, 
I 

,.---:;, 

4 Peak 58.l 4.8 4 53.4 3.7 4 -4.7 dBA -3~23 6 2% 

4 Off-Peak - 56.7 2.9 ' 10 54.4 3.0 10 -2.3 dBA --2.99 18 1% 

4 Night - 52.6 10.3 8 49.8 0.0 1 -2.8 dBA -0.83 7 None 
' -

5 Peak , 54.2 4.6 6 56.2 1.4 4 2.0 dBA l.66 8 None 

5 - Off-Peak 53.2 4.0 10 54.2 4~0 8 1.0 dBA 1.03 16 None 

.5 Night 48.8 8.2 8 ,52.0 1.2, 4 3.2 dBA 2.15 10 None 
' 

6 Peak 57.3 0.0 _, 60.6 3.3 6 3.3 dBA 1.69 5 None ' 

-l!Minus sign indicates L10 decrease after construction 
/ -
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t-TEST ON BEFORE AtW AFTER MEAN t 10 INCREASE 

Route 33f 5 ~ecti on 1 A & 2A ( Freeho 1 d ToWt)Shi p) (cont.) 

Before Highway After Highway 
Construction - Construction 

Mic. - Time Mean No. Mean· No. Mean Increase* 
·-

Pos. Period l10 Var. Samp. L10 Var. Samp •. After Const~ 

6_ Off-Peak 56.8 s~o 5 58.8 - 1.2 10 2.0 dBA 

6 Night 50.8 2.5 8 55.1 30. 7 4.3 dBA 

7 . Peak- 55.1 0.6 6 56.3 7o7 5 1.2 dBA 

7- Off-Peak 54.3 · 3.2 8~ 56.5 5.0 9 2.2 dBA 

/7 Night 48.9 14 .o 8 49.0 10.5 4 .:.o. l dBA 

' 
"'Minus sign indicates LlO decrease after construction 

t- Deg. ·Level 
Stat. Free. Si gflif. 

2.35 13 5% 
5.06 13 0.1 % 

1.00 9 None 
,,--

2.19 15 5% 

0.04 9 None -
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ANALYSIS OF VARIANCE 

Route, 9,_ Section_ 21C & 22D {Howel 1 Township) 

· Effect 

Highway Constru~tion_ 

Time Period 

Microphone Position 

Highway - Time 
Interaction 

•Highway - Position 
Interaction 

Time - Position 
Interaction , 

Highway-Time-Position 
Interaction 

Within Treatments 

-- - - - --- -- -

Mean Square Degrees of 
Deviation Freedom 

890.3 l 

529.6 2 

---- -- ---~-- -·-------' 

1336. 5 2 

8.8 2 

69.7 2 

4.2 4 

4.8 4 

5.9 139 

Level of 
F-Statistic Significance 

151.03 0.05% 

89.83 0.05% 

226.71 o .• 05% 

l.49 None 

11.82 0.05% 

.Q.72 None 

0.80 None 



·, 

t-TEST ON BEFORE AND AFTER MEAN L1 O INCREASE 

Route 9, Section 21C & 220 (Howell Township) . 

Before Highway After Highway 
Construction - Construction 

Mic. - Time Mean No. Mean No. Mean Increase* t- ._ Deg. L_evel 
-Pos. Period L10 Var. Samp. LlO Var. Samp. After Const. Stat. Free. - -- Signif. 

1 Peal< 67.5 1.7 11 65.9 1.9 6 -l.6 dBA -2.40 15 .5% 
-

1 Off .. Peak · 66.4 4.3 18 64 .1 13.1 10 -2.3 dBA -2.18 26 , - 5% 

l Night , 61.5 6.3 16 58.2 -11.2 8 -3.3 dBA -2.47 _ 22 5% 

2 Peak 65.4 0.5 5 60.4 1.1 5 -5.0 dBA ---8~. 73 8 0 .1 % 

2 Off-Peak 62.7 3.2 10 58.0 7.5 9 -4.7 dBA -4.54 17 ,_ 0.1 % 
I _..., 

-1 .0 dBA u, 2 Night 58.3 3.0 8 -s2.3 5.0 8 -5.99 14 0.1 % ():) 
_I __ ----- -

-2.9 dBA 
I 

3 Peak 58.3 9.8 6 55.4 0.9 - - 6 2.13 lO - None 

- - 3 Off-Peak 56.8 - l.9 9 53.2 6.5 9 -3.6 dBA -3.69 16 1% 

3 Night 51.9 20.8 5 49.7 1.3 8 -2.2 dBA -1.31 11 None 

" 

, 

"'Minus sign indicates L10 decrease after construction 
' -



,J 

ANALYSIS OF VARIANCE 
Route J..-295, :Sectior- 88 & 9A (lawr~nce To~stil1:r) 

, Effect· 

Highway Cons1;ructfon 

Time Period 

Microptione Position .. 

Mean -Sq~re 
Deviation.· 

. 300.0 

N/A 

Degrees of 
Freedom 

1 

2 

( . . . , 

F;..statistic 
,4L28 

4.15 

/ 4 

.( 

level of-
Si9nificance ,·. , 
- .0.05% 

/ 

N/A 
- -- . - ·,. - - . . . -_ - - -- . . - - - ·. --. -• - - . ------------- -· - --~. --- . -- -- -- --- -- -- --- --~- - --- ------- - .- .- --- -- -.- . ~, 

I ..... 
o,.· 
iO 
I 

Highway - Time 
Interactf on 

---- -· 

Highway;.. Position 
Interaction 

· Time - Position 
Interaction 

Highway-Time-Position 
Int~ra,ct1on . 

Within Treatments 

41.5 

N/A 

N/A 

N/A 

7 .3, 

2 5. 71 1% 

' ) 
N/A N/A 

· N/A N/A , N/A 

.N/A N/A .N/A 
-

38 

\ 



t-TE_ST ON BEFORE AND AFT,ER ME~N L1 o INCREASE 

Route I-295, .Section 88 ·& 9A (Lawrence Tc,wnshi~} 

r 

Before Highway After Highway 
Construction Construction 

Mic. Time · Mean No. Mean No. Mean Increase t- Deg. Level 
Pos. Period L10 Var. Samp. L10 Var. Samp. After Const. Stat. / ·Free. S1gnif. 

2 Peak 51.9 12.8 5 60.1 L2 5 8.2 dBA ·4_90 8 1% 

2 Off-Peak 50.8 -12.8 9 57.5 l.7 11 6.7 dBA 5.93 18 0.1% 

2 Night 52.0 6.3 6 53.4 9.6 8 1.4 0.92 12 None 

.. 



I ..... 
m ._. 

, ANALYSIS OF VARIANCE 
' 

Route 17~1, Section 1A (Lawrence Township) 

· Effect 

Highway Construction 

. Time Period .-

· ··· -· --- -Microphone- Ppsition 

•. 
Highway - Jime 
Interaction · 

Highway - Position 
Interaction 

Time - Position 
Interaction 

Highway-Time-Position 
lnteracti on 

Within Treatments 

· Mean Square 
· Deviation 

2067~6 

2.8 

105.3 

11. l 

10.6 

4.0 

.· Degrees of 
Freedom 

l 

2 

2 

2 

4 

4 

117 

Level of 
F-Statistic · Significance 

515.04 0.05% 

18.09 0.1% 

68.49 

0.70 , None 

· 26.21 0.05% 

2.77 5% 

2.65 5%' 



-' ~-TEST ON BEFORE AND AFTER MEAN L10 INCREASE 
I 

Route 174, Sectfon 1A (Lawrence Township) 

Before Highway After Highway \ 

Construction · Construction 
-Mi<:. Time Mean No. Mean. No. Mean Increas~e t- Deg. Level 
Pos. Period L10 - Var. Samp.- l10 Var. Samp. After Const.· Stat. Free. -Signif •... 

1 Peak 52.8 2.2 5 65.2 1.6 3 12.4 dBA 11.92 6 ·o.1s 
1 Off"-Peak 5L2 2.7 -10 63.2 2.7 11 12.0 dBA 16.60 19 0.1 % 

l Night 51-.1 2.8 8 61.4 3.6 6 10.3 dBA . 11.61 12 0.1 % 

2 Peak 49.8 10.9 4 58.4 4.2 5- 8.6 dBA 4.84 7 1% 
.--.:.. 

2 Off-Peak 51.4 5.2 . 11 56.7 7.8 lO / 5.3dBA 4.37 19 0.1 % 

I 2 Night 47.7 5.8 8 54.4 5.6 8 6.7 dBA 5.58 14 .·_· 0.1% 
~-· 

" '" 3 Peak 50.9 1.7 5 ·57 .4 5.0 4 6.5 ·deA '5.47 7 0.1 % I 

3 Off-Peak 49.6 0.9 11 55.2 3.7 . 11 5.6 dBA 8.68 20 0.1% 
,, 

3 Night 49.8 0.4 8 55.5 5.4 8 5.7 dBA . 6.66 14 0.1% 
) 



APPENDIX C, 

L10 MEASUREMENT AND PREDICTION 

STATISTICS.SUMMARY 



ELEMENTARY STlfISTICS AND LINEAR REGRESSION 

BETWEEN OBSERVED AND TSC PREDICTED L10 . 
-

A\fg. Diff. Linear 
No. of 

d;::l~o-Lio 
Std. Dev. t-Test · Regression Corr •. Std. Error 

Site Samples Oiff.cf cf:,,:,Q? Coef f. ( =+ 1 ? ) Intercept -.__. Coeff. · Estimate 

Rl 2 44 / 0 .o 3.1 Yes 0.619(No) ·19. 550 0.941 1 .6. 

Sl 23 - 57 -7 .2 6.;l \ - No 0.616(No) 19.189 o. 651 - 5.4 

· C12~ 82 -2.9 3.2 No l.009(Ves) -3.514 0.698 3.2 

Al2l4 60 -3.6 . 5.5 No 1.535(No) .. 42.389 0.835 4.9 
A5678 65 -5.1 2.5 No 0.694(No) 16. 614 0.883 2.0 

A9l01112 75 - -2. 2 5.1 No -0 .180(No) 74 .555 -0.235 2. 7 · 
I l .317(No} ....., Bl 23 48 -5.1 2.7 No -29.326 0.790 2.7 ·m 

.s:, 
I 

· Nl24 54 -0.7 2.6 Yes 0.712(No) 17. 723 0.864 2 .1 

N58 24 -3.7 6.2 No 0.112(No) · 48.584 0.422 1.7 



ELEMENTARY STATISTICS ,ANO LINEAR REGRESSION 
-BETWEEN OBSERVED ANO MICHIGAN PREDICTED L10 

Avg. Piff.: Linear 
-- Na. of Std. Dev. t-Tes~ Regression Corr. Std. Error -'- 0 M 

Site Sample~ d=L10-L10 Diff .d d=O? Coeff. (=+1 ?} - Intercept Coeff. Estimate 

Rl2 , 44 -0.3 3.2 Yes 0.620(No) -19 .367 0. 911 1.9 

Sl23 57 -3.9_ 4.5 No 0.730(No) 13 .. 727 0.823 4.0-

Cl234 82 2.1 4.3 No 0.5l3(No) 34 .214 0.758 2-~9 -
-- ----------------- - -·- -- -·-"·'- - --- --~---. ___ · --- - --- ------ ---··- ---- -- ----- ----- -- - -- - -- ---- - -- ---

Al234 60 5.6 4.8 No ·0.810(No) 17 .616 0.867 4.4_ 

A5678 65 2.8 3.3 No 0.579(No) 29.343 0.900" l.8 

I A9101112 75 2.1 2.5 No - 0.563(No) 28.599 0.681 2.1 ..... 
0) c;, B123 48 0.8 2.3 No 0.907(Yes} 7.305 - - 0.845 2.3 ,-

Nl 24" 54 ~o.s - 2.8' No 0. 71 l(No) 17 .715 0".!828 2:4 i 

N58 24 3 .. 5 5.2 No O.l62(fio) 46. 751 0.538 l.5 
"..> 



ELEMENTARY STATISTICS AND LINEAR REGRESSION 

BETWEEN TSC P~EDICTED AND MICHIGAN PREDICTEDL,o 

Avg. Diff •... Linear 
"No. of . T M . Std. Dev. t-Test . Regress ion Corr. Std. Error 

Site Samples d=L10-L10 Diff .cl cf=O? Coe ff. ( =+ 1 ? ) Intercept Coeff. . Estimate 

R12 46 .;.;0.3 1.9 Yes 1.00b(Yes) --0.271 0.962 2.0 

·S123. 69 3.4 3.4 No 0.82l(No) ·15.024 0.900 3.1 

C1234 92 4.5 3.8 No 0.449(No) 41.254 0.975 0.7 

A1234 103 . 10.3 4.3 No 0.544(No) 37.671 0;956 1.5 

A5678 103 7.7 1.9 No 0 .• 760(No) 22. 777 0.971 1.2 

I · A9101112 103 5.5 5.2 ' No -0.0~l(No) 68.769 -0.051 3.6 _, 
)Y 
j) 

2.0 : 0.633(No) I Bl 23 72 7.0 No 31.7000 0.995 OA. 

Nl 24 72 -0. l 1.7 Yes 1 .OlB(yes) -_, .299 0.946 1.7 

N58 30 6.5 4.0 No _0 .836{Yes) 15.120 0.791 . · 3·.9 . 
. " 

\ 
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APPENDIX D 

. Leq MEASU~EMEN1 AND PREDICTION BY SITE 
I .. \ 
I 

·1 
I ' 

D.1 OBSERVIED AND TSC PREDICTED L · LEVELS ) . : . . .. eq 
(SIT1E MAPS AND PHOTOGRAPHS). · 

I , , 

I, 

-167- ' 



, BERKELEY AVE .. 

P RPEN0ICULAR TO 
i.OF RT. 29AT 
STATION 152 + 20 

RIVERSIDE AVE. 1 

. ROUTE 29 WESTBOUND· 

.150 15.2 154 . 156 
ROUTE 29 EASTBOUND. 

----------~__,.,....Dr---...___-~.,,.-:--_;,_..----:---. ________ _ 
DELAWAR.E RIVER 

Rt 2.9, S.cti.on 13A 1 

( Residential) Area Of 
Enlargement 

-ISB-

I AVE. 

~;:;::;:::; f A V E . C 
l AyE.. J 

DELAWARE RIVER 



, ,/ ROUTE 29; /SECTION 13A ('RESIDENTIAL) 
.. - , . ,· --

! 

/ i 



' 

c 

OBSERVE,O PREDICTED Leq (dBA) 
I 

Route 29, Section 13A (Residential) 

Position #1 Position #2 
Hour Date OBS Tse ems Tse 
1200 10/16/73 53.1 55.1 54.8 55.6. 

1300 10/16/73 50.4 55.3 52.6 55.8 

1400 10/16/73 52.2 55.3 53.7 55.8 

1500 10/16/73 53.2 . 54 .8 . -~, 

1600 10/16/73 52.3 53.6 53.8 54.0 

I 1700 lO 16/73 53.7 53.8 54.7 54.2 ... 
-.J 
::i 1800 10/16/73 52"1 51.6 52.6 I 

1900 · 10.116/73 49.8 50.3 52.6 '50.7 

2000 · 10/16/73 _49.4 47.2 ,53.1 47.5 
-

2100 10/16/73 48.5 46.0 50.4 · 46.2 

2200 10/16/73 45.2 45.4 47.3 45.6 

. 2300 l0/16/73 45.6 44.4 47.4 44.6 · 

0000 _ · 10/17/73 . 45.8 43.5 45.5 . 43.6 

0100 10/17/73 41.1 39.6 42.5 . 39.9 

0200 10/17 /73. · 42.9. 39.0 44. l 39~3 . 

,, 



OBSERVED AND PREDICTED L (dBA) eq 

" Rpu~e 29, S~ction 13A ( Residential) (continued) · 

Posit ion· #1 PQsition#2 
Hour · Date OBS TSC OBS TSC 
0300 10/17/73 ' 39. l 36.6 39·.7 37.2 

0400 10/17 /73 44.4 39.3 42.8 39.9 

0500 10/17/73 38.1 44.7 37.2 
-- - -- - 0600-- - - 10/F//13 --45-AJ-. 44.9. - . ····· _ 48.3 . 4-5.L ----------~------

0700 10/17/73 49.1 51 .5 51 .4 51.9 

0800 10/17/73 54.3 53.7 54.l 54.3 

0900 10/17/73 53.9 55.1, 53.3 55.6 

1000 10/17/73 52.6 54 .7 52.5 55.2 

1100 10/17/73 55.1 " 55.5 53.8 56.1 



_JI GEN. J- COLONIAL I 

, GREENel.._ __ ......,... _______ ,------,-----,---,---,_ AyE. ~, _, ______ _ 

SHOULDER 

SHOULDER 

RIVERS I DE AVE. 

ROUTE 29· W. 13. 

,ROUTE 29 E. B. 

1 PERPENDICULAR· TO 
BASELINE OF ROUTE 

.2 LANES 

2 LANES 

29 AT STATION 168 +20 

POSITIONS 
18.2 

POSITIONS 
384 

STACY PARK 

DELAWARE RIVER AREA OF ENLARGEMENT 

Route '29 Section 13A 
(Stacy Park) 

_.;..----

RIIIERS!OE 



., .. 

./ 

r: 

ROUTE '29~ SECTION 13 A { STACY PARK) 

' \ 

173-

I' 

\ 



OBSERVED ANO PREDICTED L . (dBA) 
- - . - eq 

Route 29; Section 13A (Stacy Park) 

Position #l Position #2 Position #3 
Hour Date 1 oss· TSC OBS . tsc OBS rsc 
1500 10/18/73 69.5 

1600 10/18/73 67 .4 71.6 68.8 73.1 67.0 

·J 700 10/18/73 63.9 68.8 67 .1 71.0 - 64.4 

1800 10/18/73 63o3 67.9 64.7 69.6 55.7 63~4 · 

1900 10/18/73 62.0 ,64 .1 . 67.3 55.6 60.0 

2000 10/18/73 65.3 67.3 60.8 
I _, 
-.J 2100 10/18/73 62.8 62.6 65.2 53.8 58.5 ', 
I 

2200 10/18/73 61. 5- 61.3 61.8 64.3 57.2 ) . ' 

2300 - 10/18/73 62.0 62.0 62.3 , 64 .5' - 57.8 

0000 10/19/73 61.8 59 .1 62.2 61.9 55.0 

0100 10/19/73 58.9 58.4 57.7 60 .1 43.8 53.9 
-----

0200 10/19/73 56.1 51.3 55.1 55.4 42.6 47.6 

0300 10/19/73 55.3 55.5 53.8 57 .1 44.2 50.9 

0400 10/19/73 - 56.8 53.6 54.0 56.6 45.8 49.4 -

0500 10/19/73 58.8 59.4 .58.0 60.6 54. 7 



OBSERVED AND. PREDICTED Leq {dBA) _;I 

Route 29, _Section 13A (Stacy Park) (cont.) 

Position #1 - Position #2 Position' #3 
·c Hour Date . OBS tsc OBS TSC OBS TSC 

0600 10/19/73 64.6 65.7 64.5 67.9 61.3 

0700 10/19/73 · 67.0 69.5 _ 67.8 71 .2 48.5 65.0~ 

\ 0800 10/19/73 67.3 71.7 68.3 73.3 48.8 67.1 

0900 10/19/73 64.0 70o9 64.7 72.3 50.5 66.3 

1000 10/19/73 63.7 70.0 64 .2 71.4 49.8 65.4 

1100 10/19/73 - 66.1 72.5 66.4 73.4 53.6 67.7 I .,.... 
--...i 
(Jl •. .· 1200 l0/19/73 64.1 70.8 65.0 72.1 55.1 66.1 I 

1300 l0/19/73 64.0 71.2 65.0 72.2 54.9 66.5 

1400 t0/19/73 63.5 70.6 65.1 72.0 • 55.0 _65.9 

/ \ 



0 

l'WliB ,:::nnr:r:w:::: 

0 
RT. 78 WESTBOUND 

410 
I 

0 411 
I 

, RT. 78 EASTBOUND 

PERPENDICULAR 
TO BASELINE 
Of RT. 78 AT 
STATION 412 

Route I-78 Section 2G 
(Clint/on) 

L2H = 100·· 

412 
I 

'· (3 lanes) 

413 
I t 

-( 3 lanes) 

-POSITION 2 

2001 

1"' 
4001 

POSITION 3 

· l POSITl~N 4 

-176-

SHOULDER 

414 JI]·. 
,17. , 

.SHOULDER 

N.J.' 
NORTH 



ROUTE 
J,' 

1. 

I· 

.,,. 

.. \ 

,/ y 

,I 2 
\ 

-177 



I'-..._' 

/· 

',._ 

I ) .. . 

OBSERVED AND PREDICT£0 L ·· - (dBA). 
I I . eq 

I / ~-

. \ . I 

•'Route l-78, Section 2G (Clinton) ' 

,.. 

' 
. Position Ill Position #2 , -Position 113 . Pos f tion ·#4 . 

Hour-· Date· .. · OBS TSt ·· DBS TSt. ·OBS· - TSt OBS -TSt · 

·1500 11/01/73 70.4 67~.8: 

l600· 11/01/73 70~4 75.4 68.3 71 A 68.6 67.2 63.5 64.6. 
;.-,..--~,._._ ,. 

1700 1 l/01/73 69.7· 74.7 65 •. 3 70.7 ~6.2 66.5 - · 60.8 63.9 
'1 

, . 

.1800 11/01/73 '. 71.4 - 74.4 70.4 .66.2 66 .• 2 61.3 63.7 
·" .·----,·. 

.. 
· .. l900. 66.2 6-1.6. 11/0l/~3 - 67.0 70.3 66 •. 4 63.7 

2000 11/0l/73 67.9 - 72.6 66.2 .,J 68.6 64 .1 64.4 6T .3 ... 61.8 

2100 ·H/01/-7-3 67.~6 72.4 67.5 68.4 64.9 -.64.2 ./ 58.2- 61.6 
/ 

\, a- ---- - ---

.11/01/73 73.8 I 2200 · 70 .• 5. 66.5 69·. 6 6,5.7 6.5.3 59.0 62.6 
.... 2300 ll/01/73 1 68.6 73.8 64.4 69.7 63.9 65.4 58.2 6~.7 
J. l_ 
:r. -

0000 11/02 73 68.7 74.3 - 70.1 64.1 -· 65.6 58.2· · 62.9 -
0100 11/02/73 \68.4 74.3 70.1 . 64~J 65.7 - 57.2 .63.0 

/ ' . 0200 ll/02/73 - 74' .8 , 67.0 _ZQ.6 55·~0 66·.2 59.9 63.4:'. -

0300 11/02/73 75.5 69.7 71.3 66.1 66,.,9 59.4 64.2 
\ -· 0400 11/02/73 7o.9 · 73.1 .72.6 .67.3 68.1 \' 61.6 65.3 

< -.. 

0500 ll/02/73 - 77.3 71 .:9 73.0 - 68.4 !68.6 - 63.4 65 .• 8 ,_ 
,/ 

.._ 



.,J 

\ 

( 

• 

OBSERVED. ,A,NU P~EDICTED leq (dBA) , 
I _/ . 

, . Route l~.,.zs, .~ectiQf'!, 2G (Clinton) (cont.) 

0600 

0700 

11/0U73 

ll/02/13 
. ' 

0800 ll/02/73-,,,. 
_ -;~-- ____ 091>_0~:- __ -_ illL.0~2..,_/...._..73.___·. _______, 

· 1000 " 11/02./73: .. 
J 1100 . 11/02/73 ) .. 

.. 1200 1 11/02/73 

1300 H/02/73 

1400 ' 11/02/73 
' 

1. :-

.,; 

· _____ 68. •. 5 
' 

69.2 

68.3 
1· 

67.2 

68.4 

67.5 

~.- -

76.9 

77.5 

77.5 

-___ 7~6 .. 8______ _ 

17.& 

77.6 

76.5 

-77 .2 

76.7 

\_ 

Position 112 . , Posi.tion #3 o8s . . . . • TSC , OBS tsc ·. · 
72.5- 12.1 67.8 68.3 · 

- 69.1 '73.4 65.3 . 69.0 
-

69.3 73.4 63.7 69.0 

67.6 .. ---- 72.8 -- 62.8 ·- ·----·68.5 __ · _ 

63.7 73.5 - 62.1 69.2 

63.7 - 73.5 60.6 69.3 

61.7 72.5 61.5 68.2 

64 .. 2 73,.'2 64~1 69.0 

66.6 ·72.6 . - 61 .1- 68.3 . ' 

I 

·· Position#4 
OBS- ' . Tse._· 

61.6· 65.6. 

59.9<' .. 66.3 
·, 58. _'.3' ... _66.3 

... _______ 56.3 -'. ___ 65°.JL ____ '--~. 
,-

56.0 66.6 

56 .. 2 '66.7 

· 56 .. 2 .. 65.6 

59.7 66.4 / 
/ 

' 57 .8 '65.7 

/.· I . 

/ 



\\ 
\ \ 
\ \ 
\ \ 
\ \ 
\ \ 
I I 1·2 
I \ 
\ ',. 
\\ 
\\ ,, 

I 

345 1 

\ \ 

2HS 1 ,, 
\ \ 
, I I 

1001 I . 

' , , I 

' -..._'. CORRECTION AL "-
' INSTITUTION 

" ' 
.··. 4 

PERPENDICULAR TO Q_ OF RT.· 78 . 
AT STATIONS HS -t 50, 121 -t 25; a 
127 + 00. · 

Route :r~-78 Section2M, 3E 
(Annondo le) 

. 111 = 200' 

397 

N 



. ( 

' • 

./ 

ROUTE l'-78, SECTION 
' '· 
1 • 

2 
- 181 -

2M 8 .2E (AN.NAN.DALE) 



\,1 

ROUTE 1-78, ~ECTION 2M 8 2E (ANNANDALE) 

,\ 

3 

! -

/ 

4 
-182-



OBSERVED AND PRED~CTED Leq (dBA) 
-

· Route Section 2M & 3E, 
, . 

(Annand~le) I--78, Station 127+00 

Posjtion #1 Position #2 ' Position #3 · 
Hour Date !JBS Tse Date OB~· -TSC l'fate OBS Tse 
1400 01/29174 60.8 

1'500 01/29/74 - 59.8 

1600 12/04/73 76.8 12/11 /73 57.7 65.2 01/29/74 . 59.5 

12/04)73. -
lZQO_ 76.6 74.0 12/11/73 57.0 01/29/74 - 59.7 . -·····---~------·--- . - --- - ----~ ---· -- -- -· -- ---, --------- __________ _,,, ___ , ____ 

--- - . r.:c - - . '"-,---.. - ------~-----------

1800 12/04/73 \ 74.1 72.8 12/11/73 57.7 63.5 01/29/74 · 59.0 

1900 12/04/73 74.6 72.7 12/11/73 56.p 61.7 01/29/74 59.4 
I 

2000 12/04/73 73.4 71.0 12/11/73 56.7 62 .1 01/29/74 56.7 , 56.6 
I 
.;., 
:0 2100 12/04/73 73.8 12/11/73 55.7 · 62.0 01/29/74 - 57 o4 _ 58.8 ., 
I 

2200 12/04/73 73.0 12/11/73 62.5 01/29/74 58 .. 2 56.5 

2300 12/04/73 75~2 72.6 12/11/73. 62 .1 O't/29/74 59.2 59.l 

0000 12/05/73 74.1 70~1 12/12/73 61.8 01/30/74 , 59.2 ; 56.9 
' 1400 J2/06/73 76.6 75.5 

1500 12/06/73 76.7 75.6 

1600 l2/0GY73 78.5· 75.4 

1700 12/06/73 ·. 73.2 74.9 



.. ·.,:.-~.--

I .. _.. 
0:, 
I 

OBSERVED AND PREDICTED L ,(dBA) 
- . .... eq, . 

• I •. 

Route 1-78, Section 2M & 3E, Station 127+00 (An~andale) .(cont.) 

' 
· Pos i tfon #1 

Hour Date OBS 
1809 12/06/73 74.4 

' 
1900 12/06/73 75~4 

·, 2000 12/06/73 73.2 

2100 12/06/73 

.::2200 12/06/73 · 72.~ 

2300 12/06/73 72.2 

0000 12/07/73 · 71.4 
- \. 

0100 ---.. . . .· 12/07/73 ·. -11.1 

0200 12/07/13 73.2 

· 0300 - 12/07/13 69.9 

· 0400 ·12107/73 · 77.5 

· 0500 12/07/7"3 74.2 

0600 12/07/73-· 77.7 
.. 

0700 I 12/07/73 76.5 

--ts_c 
74.3 

12~5-

-~2.0 

71.0 

70.1 

· 71 .7 

71.4 

71.1 

70.0 

71.8 

71.8 

73.3 

74.5 

75.1 

Pesttion #2 
Date 08S Tse 

12/1U73 

12/12/73 

12/12/73 

12/12/73 

12/1.2/7,3 

12/12/73 

,I 

) 

58.5 

60.6: 

60~.3 

59.2 

12/12/73 63.1 

--. 

. 62.6 

63.7 

.64.2 

64 .9· 

65o2 

65.9 

/. 

.. Position #3 
Date OBS ·- fst . ·· 

I ,) 

/ 

01/30/74 / 60.5 57.6 
, ,, 

01/30/74 60.8 59.,3 · 

01'/30/74 59.5 58.11 
. 

0.1/30/74 59.~ _ 59 5· 
--. ... 

'01/30/74 
\ 

60.0. 58.4 -

01/30/74 60.0 59 .• 3 
' 01/30/74 58.9 - 59. 3 

I 



~\ 

OBSERVED ANO PREDICTED L ( dBA) 
eq 

Route 1~78, Section 2M & 3E, Station 127+00 (Annandale) (cont.) 

. \ . Position #1 Pos;tion #2 Postt;ori #3 
Hour Date OBS rse Date OBS i Tse - Date OBS Tse 
0800 - 12/07173 76.1 74.4 - 12/12/73 59.6 65.4 01/30/74 59.1· 60.4 

0900 12/07/73 78.0 76.1 12/12/]3 60.3 65.7 01/30/74 61~7 

,0000 12/07/73. 77.6 76.2 12/12/73 62.3 01/30/74 - 61.2 
- - -1100 -- - · · 12/07-/73 - 75.7 -1-2/-12/-13- . 60.9 __ ..... _66.2-- _ 01 l30!-14 __ - .6L9 ____ -·· ·--

1200 12/07/73 12/12/73 59 .1 01/30/74 62.7· 

1300 - 12/07/73 · 76.0 · 12/12/73 59.7 65.9 01/30/74 
I ... 
):) 1400 12/12/73 59.6 65.7 :.r, ,. 

1500 · 12/12/73 58.5 65.2 

/ 



OBSERVED AND PREDICTED L (dBA) 
. . . eq 

\ 

- Route I-78, Section 2M & .3E, Station 127+00. (Annandale) 

Position #4 Position #4 Pos i Uori . 14 
Hour Date OBS rsc Hour Date lJBS ·Tst: Rour Date .OBS Tse , 

j 

1200 02/28/74 · 58.8 •. 2200 02/28/74 . 56.6 0800 03/01/74 60. l -

. 1300 02/28/74 59.0 2300 02/28/74 54.7 0900 03/01/74 59.9 

1400 02/28/74 59.0 0000 . 03/01/74 58.8 1000 03/0l/7l'I 60 .• 0 

1500 02/28/74 59.8 0100 03/01/74 59.2 1100 03/01/74 .. 61.3 

1600 \ 02/28/74 60.8 0200 03/01/74 57.0 1200 03/01/74 • 60.1 
I 1700 02/28/74 54.7 61.0 0300 03/01/74 59.8 1300 03/01/74 60.1 -~· ..., 
):) 
1'I . 
I 1800 0?-/28/74 53.3 59.3 0400 03/01/74 60.5 1400 03/01/74 60.7 

1900 02/28/74 58.9 ·sa.6 0500. 03/01/74 58.7 1500 03/01/74 60.9 

2000 02/28/74 57.9 58.2 0600 03/01 /74 59.5 tsoo 0.3/01/74 61 .1 

2100 02/28/74 · 56.7 0700 03/01/74 60.6 1700 03/01/74 60.9 

~:.. 



OBSERVED AND PREDICTED l {dBA) 
eq 

-
Route 1=78~ Section 2M & 3E, Station 121 +25 (Annandale) 

-

Position #5 Position #6 Posit ion #7 
.Hour Date ·OBS· Tse Date· OBS Tse . Uate OBS Tsi:-

1400 01/29/74 58.2 67.1 

1500 01-/29/74 -61.2 65.6 

1600 12/11/73 65.4 70.5 01/29/74 59.6 65.7 
--- -1700- l'l/04/73 - - - a:, - - - 74'.6 -· -----12/11/73 · - 63.7 Ol/29/-74 ·- - 60.8 ·-·- -66-.0-

1800 12/04/73 74 .1 12/11/73 64.3, 68.8 01/29/74 59.1 64.7 

1900 12/04/73 74.2 12/11/73 63.0 66.7 01/29/74 66.0 
I .... 

2000 12/04/73 12/11/73 58.6 C'J 72.2 67.5 01/29/74 60.2 62.4 -..J 
I 

2100 12/04/73 65.7 12/11 /73 67.1 01/29/74 60.1 65~3 

2200 12/04/73 .- 12/11/73 67.5 01/29/74 61.3 61.5 

2300 12/04/73 73.3 12/11/73 66.7 01/29/74 65.0 

0000 12/05/73 58.5 70.2 12/12/73 66.5 01/30/74 59.7 61.7 

1400 12/06/73 69.4 76.4 

1500 12/06/73 76.6 

1600 12/06/73 66~8 76.6 

1700 12/06/73 68 .• 6 76.5 



OBSE'RVED A~D PREDICTED Leq (dBA) 

' I C ' I 

Route I-78, Section 2M & 3E, Station 121+25 (Annandale) (cont.) 
I 

Positfon 15 Position #6 Position #7 
Hour, ,Date OBS Tse, ,•oate UBS Tse Date OBS TSC 

1800 12/06/73 68.2 75~,6 

1900 12/06/73 67 .1 , 73.9 

2000° 12/06/73 67 .1 73.0 . 
"C' 

2100 12/06/73 65.3 72.2 

2200 -12/06/73 64-.4 69.7 

2300 12/06/73 .· 66.0 72.3 
I ...... 
c:;' 0000 , 12/07/73 64.3 71.6 :::0 
I 

· 0100 '12/07/73 65.5 71.0 12/12/73 67.2 01/30/74 60.6 ' 63.6 
0200 12/07/73 65.2 69.2 12/12/73 67.3 01/30/74 65.0' 

0300 12/07 /73 65.6. 70,.8 12/12/73 68.2 01/30/74 61 .5 62.7 

0400 12/07/73 70.0 . 71.3 .· 12/12/73 68.6 01/30/74 59.9. 64.6 

0500 12/07/73 · 69 .8'. 73.5 12/12/73 69.2 · 01/30/74 63 . .1 64.'l 

0600'. '1,2/07/73 69.0 j 74.9 12/12/7"3 . 69.7 '01/30/74 60.7 .64.4 
0700 1 12/07/73 70.3 75~4· 12/12/73. 70~3 01/30/74 61.4 64. 7 , 



• I, 

"' 

osstRvt: Ali6 pj\~~'tctittelf ilAY 
Route I~78, Section 2M' & 3E, Stati6ril21'+25(Aflriandalef (cont.) 

Po$iti5r1E¥f5··. 
Hour De£te oss· TSC 

0800 12/07/73 66.1 74.3 / 12/12/73 

0900 12/07/73 68.3 76.8 12/12/73 

1000 i 2/07/73 68.0 77 .1 12/12/73 

. 1100. ....... 12/J)7l7.3 .68 .. 3 ]60.! . 1?/Jg/73 
1200 12/07/73 67.0 12/12/73 

1300 12/07/73 69.4 77~0 12/12/73 
I _, 

0:, 1400. 12/12/73 I.D 
I 

1500 12/l2/73 

70.6 

71.3 

·. 71.0 

70'.7 

.. OBS TSC 

Ol}~0/74 . 62.9 65.6) 

Ol/30/74 

01/30/74. 

Ol/30/74 

Ol/30/74 

62.5 

63.7 

67.3 

67.7 



___ ;. 

OBSERVED' AND PREDICT~D L . (clBA) . . eq 

Route I-78, Section .ZM & 3E, Station 121+25 (Annandale) . 
''- I , • . • 

-
Position #8 Position #8 · 

\ _,,· _ _,,1 

-Position #8 
Hour , Date .OBS TSC Hour ·oate OBS TSC Hour Date OBS , tsc -

-· .. -1200, 02/28/74 - 62 .. 1 2200 
\ 

02/28/74 55.5. 60.1 0800 03/01/74 63.0 

1300 . 02/28/74 62.4 2300 _ 02/28/74 - .60.4 0900 03/01/74 \ 58.4 63.1 

1400 02/28/7, 62.9 0000 03/01/7_4 57.4 61 .6 1000 03/01/74 6.3.7 

1500 02/28/74 63.3 0100 03/01/74 59.6 62.4 .1100 03/01/74 59.3 j 65.0 
- - 1600 02/28/74 . 66.2 64.4 0200 03/01/740 59.7 - 60.8 1200 03/01/74 58.6 63.9 \ 

1700 02/28/74 ·- 65.3 64.8 ·0300 03/01/74 59.5 -62.3 1300 03/01/74_ 63.2,. 63.6 
I 

·'-' 
I.O 1800 . 02/28/74 63. l 0400 03/01/74 61.2 63. 1 - 1400 03/01/74 58.2 _64.4. :o 
I '--

1900· Q2/28/74 57 .1 61.8 0500 03/01/74 56.1 61.9 1500 03/01/74 58.2 64.3 

I · 2000 .. 02/28/74 61.0 0600 03/01/74 59.6 62.2 · 1600 03/01/74 64.8 

2100 ·02/28/74 60.1.· 0700 03/01/74 65.3 63.2 1700 . . 03/01/74 65.0· 
\ 

.. --., 
~-
tc • 
§ \· 
J 

/ - ' 
' f ,· 

!:' 

:;; 

I· \ 
' ·-i ) _. 

11 

I - / '--· .,l 
I ,,._ .). 

/ 

"'"' ' ·• .. 



• 

OBSERVE:D AN,D PREDICTED l (dBA) 
eq . 

. · Route l-78; Section 2M & ~.E, Station i 16+50 (Annam:lal'e) 
\ 

Position #9 Position #10 Position #11 -
. Hour Date OBS TSG Date OBS TSC Date OBS ··. TSC 

/ 

1400 01/29/74 58. l 66.9 
', 

. 1500 01/29/74 61.0 65.4 

. 1600 12/04/73 64.5 12/11/73 61.5 66.7 0.1/29/74 58.6 65.6 
. 

· -1-700- --12/04/73- - - --- -- - 63.3 -· - ~63.5 --llfl-lt-7-3-- ·· - 60.4 .... -- -- - ----0l/29/74- --59 .2- - ----5'5-;9 · 

1800 12/04/73 64.0 63.0 12/11/73 61.4 65.2 01/29/74 64.4 

1900' 12/04/73 . 62.3 63.2 ---- 12/11/73 60.8 62.7 01/29/74 65.9 
-

2000 12/04/73 63.5 61.1 12/11/73 60.4 63~8 01/29/74 66.3 5'2.1 
-

I .... 
;,;J '2100 12/04/73 61.1 12/11/73 59.9 63.2 01/29/74 60.1 65.2 ,J 

I 

2200 12/04/73 12/1 l/73 58.5 63.5 01/29 74 61.1 

2300 ,12/04/73 61.8 62.3 12/11/73 59.2 62.3 01/29/74 . 64.7 

0000 12/05/73 12/12/73 57.9 62.0 01/30/74 . 57 .4 ' 61 .1 

1400 12/06/73 63 .• J 65.4 

1500 12/06/73 61 .• 9 65.6 

1600 12/06/73 61.5 65.5 . 

,1700 12/06/73 62.2, , 65.4 



' ' 

,· 
I 'f. \ i' 

' ----
(dBA) 

·- / 

OBSERVED AND PREDICTED L. ! - . . - eq -

Route I-78; Section 2M & 3E,. Station 116+50 (Annandale) (cont.) 

.-
Position 19 / Position 110 Position 111 -

. Hour· Date o~s TSl: Date OBS TSt:. · Date 013S TS~ 
1800 · 12/06/73 61.3 64.5 I -

r 

1900 - .12/06/73 _ 61.5 62~8 

2000 12/06/73 . 61.8 61.9 

2100 ~12/06/73 62A 61.1 ·- -

2200 12/06/73 57.5 58.7 

·. 2300 · 12/06/73 58.9 61.3 
I - ) 

\.0 . 0000 12/07J73 60 •. 6 60.6 N 1 . 

· ·0100· 12/07/73 58.2 60.0 · 12/12/73 -59_ 1 62.8 - 0l/30/74 - 63.3 
-; I 

,58.i 0200 12/07/73' 55.3 58 .. 3 12/12/73 59.5 62.8 01/30/74 1 64.8 -
\ 

· 0300 ' 12/07/73 _· 60.3 60.0 / 12/12/73 60.5 · '63.5 . 01/30/74 62.0 - \ 

0400 ·· 12/0i/73 63.3 60.4 12/12/73 "60.4 63.8 01/30/74 - 64.2· 
-

0500 12/07/73 62.5 62.5 \ 12/12/73 59.8 64 .2- 01/30/74 60.4 _ .. 6.3.8 

0600 . - 12/07/73. 62.9 63.9' · J2/12/73 - 65.0 - 01/-30/74 - I 63.9 
' 0100· .. 112/07/73 ·. 62.7 · .. 64:~4 12/12/73 65.3 ·01/30/74 · 64.3 

/ 

0800 12/07/73· 57.9 63.3 12/12/73 61.6 65.8 01/30/74 - 65.1 
., 

-
. ' 

\ 

' --
...... ., 

( -
~·' -



I .... 
lO w 

--t 

· OBSERVE If AND PREDICTED Leq ( dBA) 

Route/I_:78, ~ectfon 2M & 3E1 Station 116-F50 (Annandal,~) (conJ.) ~, 

Hour 

0900 

i'ooo. 
1100, 

-.. lZQO __ 

-1:iOO 

1400 

1500 

_j 

Pos'ftion #9 
TI'ate OBS .. . Tse 

12/07/73 60.7 65.8 

12/07/73 59.8 66.1 -

12/07/73 · 59 .6 65.4 

_12/07/73 __ _ 

12/07/73 _ 

59.7 

59.4 66.0 

Position 1#10. 
bate oos 

.• 

· 12/12/73 62.7 

12/12/73 63o5 

12/12/73 63.J-

12/12/73 63.1 
- ------.- -- -

12/12/73 ", 62.2 

12/12/73 63.6 

12/12/73 62.2 

s PositiQn #11 Tse TJate OBS,,_ TSC 
66.5 01/30/74 67.0 _· ' 

01/30/74 66.2 ' 

67.4 01/30/74 61.5, -· 67.4 

01/30/74 62.0 68.8 
- - - - - - ---- - - ------~-- --- -- - ---------~ 

· 67 .0 01/30/74 60.4 

66.9 

67.2 



OBSERVED AND PREDICTED L ( dBA) 
' . eq 

-
Route I-78, Section 2M & 3E9 St~tion 116+50 (Annandale) 

Position #12 Position #12 Position #12 
, Hour Date OBS tst Hour Date OBS rsc Hour ·Date OBS TSC 

1200 02/28/74 63.5 2200 ,02/28/74 53.3 6l.5 0800 , 03/01/74 58.0 64.3 .. 

1300 02/28/74 63.7 2300 . 02/28/74. 58.9 0900 03/01/74 56.4 64.4 
, 

1400 / 02/28/74 64.2 0000 03/01/74 54.9 62.8 1000 03/01/74 .55.6 65.,2 ') 

1500 . 02/28/74 64 6 0100 03/01/74 56.8 6.3.7 1100 03/01/74 56~4 66.fl 

1600 02/28/74 57.9 65.8 0200 03/01/74 55.9 62.2 1200 03/01/74 55.0 65.3 

1700 02/28/74 66.3 0300 03/01/74 57.2 63.4 1300· 03/01/74 5804 65.0 
... 1800 02/28/74 64.5 0400 02/01/74 57.3 64.2 1400 03/01/74 54.6 65.8 :::> 
:,, 
1-----. 

03/0l/74 . 1900 02/28/74 63.1 0500 57.2 63.2 1500_ 03/01/74 - 57.0 65.7 

2000 02/28/74 62.3 · 0600 02/01/74 57 .6 63.3 1600 03/01/74 56.7 66.3 

- · 2100 02/28/74, 61.5 0700 02/01/74 55.9 64.3 1700 03/01/74 66.5 

... 



,. 

R.oute 1~287-Se~tion/ IE,4B, a 58. 
(B,r idg.ewote:r) 

BRIDGEWATER..,. 
RARITAN 
HIGH SCHOOL 
EAST 

I 
. __, 

POS 3 

00 I 

POS. 

I 

I 11 = IO 0 1 . 

N 

\ 

....... 

..... ....... 

TO~ I· 

PERPENDICULAR 
l OF .:t - ,2 8 7 AT .· 
STATION 847 + 501 

2 .LANES 

/ 
I 

-- t--+~•-·· - --'--+-- t- ___ ....__ r-
845+00 __ _;__;_ ___ ___;8;;..;;5_,0....;.f_,0..:;,.0___;. 

RAISED .MEDIAN 

-t-.--
I 

l:-287 SOUTH BOU~O 1 2 LANES 

c' I·· -195--



( 

ROUTE 1.- 287, SECTION, IE, 4B 18 5B _( BRIDGEWATER) 

.. 

I 

i; 

2 
-196-



.. 

OBSERVED AND PREDICTED l ( dBA) . . . . . eq 

Pqsiti(),rt #1 / Rpsi~i9n #2 Position H3 
HAur Dtte ,~BS TSC oas · · .-rsc o~s TSC 

_c 

12,00 03/14/74 72.8 76.6 -63.2 73.7 49..9 70~2 / 

13QP Q3/l 4/73 72.6 76.l 64.3 73.2 4a.1 69.7 

l40Q 03/14/74 73.2 76.4 64~5 - .73.5 4ij .Ji 69~9 

... 5o:.6 
r 

· ___ --l500----··----Q3/-l4/74----··· 72.6- ---- - .75.8 . --- _,64.9, .... __ ]2.8 ____ ···---.69.3 · ____ 
' 

· 16()0 QJ/14/74 73.Q 76.2 65.9 73.2 51 .3 69.6 

., 1700 03/14/74 72.7 75.2 65.1 72.2 50.9 68.6 
' J 1800 r 03/14/74 . 71 .5 73.3 64 .1 7004 50,.2 66.8 

1900 03/14/74 71.1 73.8 63.6 70.8 49.7 67 ~1 

2000 03/14/74 71.3 72.8 62.7 69.9 ' 48.2 66.3 

2100. I 03/14/74 70.0 71 .2 62.4 68.3 52.9 64'.8 

2200 03/14/74 68.6 70.7 60.0 67.9 48.6 64.5 
-2300 03/1'4/74 70.4 71 .0 62.4 ·68.3 49.3 65.0 

0000 03/15/74 71.2 72.0 64.5 69.1 49.8 65.7 

0100 03/15/74 68.5 70.-6 61.9 68.0 47.0 64~7 

- I 



OBSERVED AND PREDICTED L . . . - eq (dBA) 

Route I-287, Section 1 E, 4B & 58 (Bridgewater) (cont.) 

Position #1. Posit ion #2 Position #3 
Hour Date ITBS TSC OBS TSC OBS TSC 
0200 03/15/74 ' 67.9 71.3 60.0 68.5 45.8 . 65.1 

0300 03/15/74 70.7 72.9 63.8 70.1. 49.7 66.~6 

0400 o.3/15/74 71.6 73.0 65.2 70.4 51.6 67.1 
/ 

. 0500 03/15/74 72.5 74.2 66.9 71.5 53.8 68.2 

0600 03/15/7, . 73.0 74.0 65.7 71.3 51 .6 68.0 
,, 0700 03/15/74 73.0 72.8 66.4 70.4 , 52.4 67.4 ..... 
'--0 
0, 0800 03/15/74 71.3 75.5 63.2 72.7 46.7 69.4 I 

0900 03/15/74 71 -? 77.7 64.0 74.8 .. 46.9 71 .2 

1000 03/15/74 72.7 77.4 64.8 74.4 47.0 70 •. 9 

" 1100 03/15/74 . · 73.0 76.3 · 65.2 73.3 48.2 69.8 



"J 

/ 

N.J.o:o.t 
MAINTENANCE 

.. YARD -

. r 

-- . ·- -- . ---- -,. ___ -
\_ 

s. 2 - . . 
wooos . 
& BRUSH •17 

N 

f 
• I 

Route I-BO Section 1B 8 2L 
(Netcong) 

·,:z" = 200" 

Po~.3 

232' 

-=~ -::... --..;;_ -:,_ -_;; --'--~..t,___....:__=;;,;====--.,-==., 

I . 



ROUTE 1-80,SECTION.IB 8,2L(NETCONG) 

- 200 -



I 
I 

I 

ROUTE 1-80, S~CTION I B 8 2L ( ~ETCONG) 

11 

. _-

4 
_ - 201 -



/ 

' / . 
- ,J 

OBSERVED AriO PREDICTED Leq ( dBA)' 
\ . ' 

Route ·1-80, Section lB & 2L (Netcong) 
'·'·-·r·· 

Positfon #l Posi ti ~n 12 •·• 
Hou.r .. Date - OBS Tse- OBS·. ···Tse 

· Posftion iJ . 
OBS Tse. 

' 1700 04/02/74 64:.0 67.2 57.4 59.,9 . 55 .. 4 . _· 

··laoo . 04/02/74 63.9 66.4 55.8 59.3 56.6. ,. 54.8 
-· -.. 

1900 04/02/74 64.4 64.0 58.2 57.0 54.1- 52-.5 

·20,00 04/02/74 - 62.2 ·65.3 57.8 58.l 54.0 53.6 
' -

' 2100 04/02/74 65· •. 9 65.4 _, 58.2 ·_ 56.7 53.8 
.:>', 2200. 
:, 

04/02/74 - 61.0 64.9 56.2 57.7 54.8 53.2· 
.) ' 

2300 04/02/74 66.9 66.9 58.7 59.6 
( 

55.0 55.,1 

0000· ,· 04/03/74 65.8 65.6 58.5 59.2 55.0 54 .7 · ·.\' 

-~-, .. 
' 04/03/74-.·.- 0100 65.5 _·58.9 56.2 54.4 

_, ' 
: 

0200 c '04/93/74 66.7 59.9 57.9 - 55.4. 
.·1-:----"t-,-~ , 0300 04/03/74 65.4 58~8 56.9 ·-54 .3 

-
,-

0400 · - 04/03/74', 
,, ·. 62 4. ·-- , .... --·- - 66.0 '59.8 ,59~6 ~, 5~~7, 55.J, 

. r. 0500 04/03/74 64.1 65.8 61.3 59.0 59.5 54.6 

0600 ' ~04/03/74 · 59.8 . 66.3 58.9 55~4 -

-·. ' 

'!I 



l --

.. .. 

OBSERVED AND PREDICTED Leq (dBA) 

·. Route I-801, Section HL& 2L (Netcong) (cont'.) 

' Position #1 Posit ion .#2 
/ 

HoUr Date OBS TSC , OBS tst 
0700 I 04/03/74 62.0 68.0 59.4 61.4 

0800 04/03/74 64~7 68.5 58.7 61.6 

0900 04/03/74 68.9 61.7 

H)OO ~--~04/03/.-74- -- _ __ 10.1_ 63.0 

1100 04/03/74 67.6 69.5 59.8 62.tf-- - - --

1200 04/03/74 69.0 68.6 61.4 61.4 

1300 04/03/74 69.2 65.5 - 61.9 

1400 04/03/74 68.9 ' · 64.7 61.8 

1500 04/0-3/74 68.6 67.6 60.4 

1600 04/83/74 68.7 67 .9. 65.4- 60.8 

Position #4 
OBS TSC 
59.3 56.9 

57.4 57.1 

56.9. 57.2 

57.9 58.5 
-------·--·- ---•~-~· ----------------~ 

57 .9 -

59.8 56.9 

59.6 57._4 

60.6 57.3 

59.6 55.8 
V 

60.8 56.3 



OBSERVED AND PREDICTED L (dBA) "' 
- . eq 

Route I-80,·section 1B & 2L (Netcong) 

Position lt5 Position #8 
Hour Date OBS .. TSC OBS rst 

·.] 500 04/04/74 56.4 62.9 52.7 63.7 

1600 .· 04/04/74 55.7 59.2 ,53.0 60.5. 

1700 04/04/74 56.4:,,, ·53_0 57-.2 

1800 04/04/74 56.2 57 .7 · 

1900 04/04/74 51.4 58.0 52.4 58.6 
/ ' 

2000 04/04/74 54 .7 56.1 50.6 56.3 •. 
I ~· '-) 
::, 2100 · 04/04/74 . 50.4 45.0 50.2 4~.7 ~. 
I 

2200 04/04/74 53 •. 6 48.5 51.2 · 48.8 \.. 

2300 04/04/74 52:6 42.2 51.8 43.1 

0000 04/04/74 54.2 50.1 

0100 04/05/74 55. 1. Sl.4 

0200 04/05/74 · 49.t 51.4 

0300 · 04/05/74 41.7 51.7 

0400 04/05/74 50.4 52.5 

ti> 



• 

OBSERVED AND PREDICTED l (dBA) 
eq 

Route 1 ... so, Section 1B & 2 L (Netcong) (cont.) 

Position #5 · · ·Position #8 
Hour Date OBS TSC' OBS TSC 
0500 04/05/74 49.8 53.4 , 52.8 54.7 

0600 . 04/05/74 50.6 51.6 53.4 53.1 

0700 . 04/05/74 52.3 57 .8 55.0 58.7 

-080tl ---04/05/-74 __ 62.5 · 54. 7 63 .2 

0900 04/05/74 58.8 53.4 60.1 

1000 04/05/74 50.7 56.9 58.9 
I 

N 
Cl 
t,17 
i 



) ) 

APPENDIX D . 

Leq MEASUREMENT AND PREDICTION BY SITE .. 

D.2 OBSERVED AND TSC PREDICTED L .. STATISTICS . eq .· 



• 

SITE E(EMENTARY STATISTICS -FOR DIFFERENCES 

OBSERVED VS TSC PREDICTED Leq 

Ayerage Std. Dev. of t-Statistic Degrees of 
Site Differenced Differences for cf=O Freedom d=O? 

Rl2 0.7 2.7 1.78 43 Yes 

S123 --5.2 4.8 8.14 56 No - \ 

Cl234 -4.5 3.3 12.33 81 . No 

Al234 -0.7 3.5_ - - - 1.43 59 Yes 
--------- . ---- -----

A5678 - -4.8 2.7 13.98 64 No 

A9101112 -4.3 3.2 11.72 76 - -No 
I 
'\j 

B123 -4 .9 · 2.9 ----n--=--sa 47 No :, 
..;i 
I 

-m24 0.3 2.6. 0.92 53 Yes, 

N58 -2.2 5.6 1.91 23 Yes 



SITE-LINEAR REGRESSION BEHIEEN 

OBSERVED ANO TSC PREDJCTED\Leq 

\ . / 

Regression Regression Degrees of Std.Error 
, Site Coefficient Coeff. = +1? Intercept F;,.test Freedom Correlation 'of Estimate 

R12- 0.666 No 16. 927 '327 .5 42 0.941 1.6 

S123 0.744 No 11.30 72.8 55 0.755 4.5 

Cl 234 0.694 No 16.636 82.4 80 0.712 3.0 ,, 

Al234 1 .173 No -12.195 296.1 58 0.914 3.4 

A5678 0.656 No 18.498 156.6 63 0.844 2.1 

I A91011 l 2 0.160 No 49.489 l.3* 75 0.129 2.7 
-.:. 
:) 

46 0.722 :c Bl 23 1 .155 Yes -16.186 50.2 2.9c I 

N124 0.697 No · 18.531 145. l 52 0.858 2.1 

N58 0 •. 144 No 44.658 7.6 22 0.507 1.6 

*The linear regress,ion fails the F-test at the 5% 1 evel of significance 
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POSITION E[EMENTARY STATISTICS FOR DIFFERENCES. 

_.'.· --- Average·. 
Difference·cf 

0.2 
l.2 

-2.6 

----------- .. ·. i4_.J _ 
. -10.4 

-6,.6 

-4.4 
-2;;3 · 

-5.2 
,1.7 

-4.7 

0.7 

. -3.L 

-6~7 

-5.6 

OBSERVED VS TSC. PREDICTED ~eq _ . 

Std. 0e·v. -of t..;Statistic 
Differences for d=O 

' 
2.4 0.38 

2.9 1.99 

3.7 3.17 
. 2.4 .. 

8.00 
---'-----~~-- -- -- - ---- ---- ---- ---

4.9 8.21 

2.3 11.40 

3.3 5.98 

3~0 3.70 

3~0 8.31. 

1.6 5.24 

3.0 6.48 ) 

1.3 1.83 

3.6 1.72 

2.-2 14.66 
/ -. 

2.3 4~81' 

2.0 8.60 

Degr-'--ees. of / . ' 
Freedom d=O? 
___,. 

.( 

20 Yes \. 

22 Yes ( 

~o No_ \ 

20 No ·~ . -

-~ -- - - - - --- ·-- -( --- ; --

14 :-- No 
15 No 
19 No 
22 No 
22 No 

25 _ No f 

16 No 

12 Yes 

3 - Yes 

22 No 

.3 No 

19 No 
~/ 



POSITION ELEMENTARY STATISTICS FOR DIFFERENCES 
' ' 

OBSERVED VS TSC PREDICTED L (cont.} 
eq 

Average - Std. Dev. of _ t-Statistic Degrees of 
l'os it ion Differenced .Differences for d=0 Freedom d=0? 

AB ~3.0 2.7 4.77 17 /. No 

A9 -1 .9 2.5 3.84 27 No 

Al0 -3.8 0.8 20~-1 t 18 No 

All -4.9 3.4 4.77 10 No 
J\12 -7.9 1.6 21.18 18 No 

Bl -2.5 1.4 8.59 23 No 
I B2 -7.3 1.9 18.92 23 No r..:i _, I 

0 
I 83 -18.l 3.1 29.00 23, No 

Nl -1.7 2.2 3.05 15 No 
-

N2 -0. l 2.5 0.21 15 Yes 
N4 - 2. 1 1.6 6.22 21 No 
NS -1 .2 - 5.7 . 0.70 10 Yes 

__! 

N8 -3.0 5.6 1 .94 12 Yes_ 



.,__ -·----

Regression 
Posltion · Coefficient 

, Rl o .• 691. 

R2 O.M5 

sl' 0.487 

- S3 0.481 

Cl . -0.114 

I. C2 0.223 
_, _, 

C3 -0~299 I 

C4 -0.217 

Al 0.838 
, A2 0.41~ _ 

A3 :o.347 

A4 _ -l.375 

-A5 0.646 

A6 1 .149 · , 
. ( 

Regression 

· POS lT ION . LINEAR REGRESSION BETWEEN 

OBSERVED AND TSC-PREDlCTED L eq 

Deg:rees of 
. Coeff. = +1? lnterc.ept F .. tes't Freedom· 

No 15.186 205.4 19 ·. 

No 18.445 157.7 21 
@ 

No 30.767 104 .8__ 19 

No 15.793 163.9 . 19 
------- ----·----- -- ----.------- -----No 21 .168 14.5 -- 13 

No . 77 .359 ·o.4* · 14 

No 51 .302 0.3* 18 

No 84.977 1.J* 21 

No 13.435 0.5* 21 

Ves 13 .465 25.2 24 

Yes* 33.021 0.8* 15 

No 38.838 1.7-* 11 

Yes* ··137.730 1.4* 2 
-No 19.360 15.J 21. 

Yes* 
_..,.,,..-. 

-15.763 l .. 4* 2 

\ 

I - _. 

·C 

Std. Error-'- Correl at ion . of · Estimate. 
/. 

o.957 1.4 -· 

·0..939 ·1.6 

0.920 1A 

o.-946 ,· 1.5 
- : -- .· -·-ff:726-'~,.·- s-:---------J_-;4____::__ __ -----

-0.172 1.2 ,-~ 

0.124 -3~ l 

-0.221 2.2 
".'0.156 2.3 

0.7l6 1.6 

0.225 2.9 

·0.368 
,_. 

1.1 

-0.645 2~.5 

o'.647-
', 

2.0· 

/ 0.640 2.8 -



POSITION LINEAR REGRESSION BETWEEN 

OBSERVED AND TSC PREDICTED L - eq 

' 
) 

Regression ·Regression Degrees of .. Std. Error 
Position .. Coefficient Coeff. = +1? Intercept F-test Freedom Correl at ion of Estimate 

A7 0.251 No 44.705 2.4* 18 . 0.343 l.4 

·AS 1 .186 Yes -14.741 6.2 16 0.527 2.8 
-

A9 0.311 No 41.507 3.5* 26 0.342 2.0 

A10 0.766 No 11.253 71.3 17 0.899 0.7 

All -0.045 No 6.3.210 0.0* 9 -0.040 2.6 

A12 0.259. No 39. 712 · 1 .4* 17 0.275 1.3 
I 

N Bl 0.536 No 31 .857 · 33.8 22: 0.778 1.0 .... 
N 
I 

B2 0.455 No 31 .508 10.0 22 0.559 1.5' 

B3 -0.064 No 53.983 0.1* 22 -0.065 2. l 

Nl 0.885 Yes 5.959 5.6 14 Cl> 0.536 2.2 

N2 l. 095 Yes -5.844 7.5 14 0.590 1 2.5 

N4 0.897 Yes 7.745 16.2 20 0.660 l.6 

/N5 0.156 No 44 .131 2.2* 9 0.441 2 .1 

NB 0.139 No 44.844 7 • .i 11 0.634 · 1.1 

*The linear regression fails the F-test at the 5% level of significance 
- ...._ , I , 
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· STEP-WISE ·REGRESSION BY SITE 'BETWEEN 
_, . . 

OBS~RVED ANO TSC PREDICTED _Leq· .. 

Partial · Parti:a1 - -· 
Significant ~eg_ression t:~Statistic Correl at ion 

Site , Variable : Coeff 1 ci ent . _ Qf Variable Coefficient - Intercept 

R12 Truck Vol 1111e -0.06093 -8.80 . .:.o.805 · 2.66428 

.. S123 Truck Volume -0.08536 -9.780 _ -0.608 6._91255 

Distance -0.08770 -9.772 -0.607 

Truck/Auto 0.49311 2.90 0.246 

. A1234 · Truck Volume - ;..Q.01582 -3.15 ..;Q.383 2.92800 
J A5678 - D-tstance -0.00536 . - 5.08 0.539 -6.87914 .. 
' 

·-.__, A~H01112 Distance -0.00814 -10.47 -0.677 1 .93488 

· -Truck Vo 1 ume -0.01435 -6.34 -0.410 

. ·B123 Distance -0~04768 1 s.-31 -0_.825 ..;21.50954 
_/ 

_·-Truck Vol1111e' -0.-00113 -5.05 -0.288 

·Truck Speed 0.47312. 4.35 0.248 

- ( 

., 
' 

-

l ( ,· 

,Degrees 
of -

F-test Freedom 

.77 .6 1,42 

103.2 2,54 

9.9 1,58 

25~8 1-,63 

- . 84.4 i'2;74 

/ 

100.2 3,44 
' ' 

·'-

Mu1tip1~ · Standard 
Correlation · Error .of 
Coefficient Estimate·· 

0.805 1.6 

-0.890 2.2 

0.383 ,3.3 -

0.539 '~ 2.3 
C 0~834' 1.8 

0.934 1.1 
·- '-. 

' ' -'-

,.__ 

• I 



Site 
-N124, 

- -- N58 

,-· 
N ..... -
.c,. 
I 

Significant 
Variable 

-Distance 

·rruc~ Speed 

Truck Volume 
--Truck % < 

- Auto·Volwne 

Partial 
Regressi_on 
Coef f lei ent 

0.00587 
) 

-0.49768 · 
/'-

.-0.01218 

. -0.86484 

-0.01162 

/ 

, STEP-WISE REGRESSION BY SITE BEJWEEN 

OBSERVED AND TSC tREDlCTED Leq 

Partial ,-
t-Statistic Correlation 
of Variable Coeffic-i ent - Intercept 

5.82 0.571 22.60272 

-3.80 -0.460 --

-3.10 \ -0.372 

-6.93 -0.669 6.81857 
..;5_ 15 -0.498 

-F-test 

18.8· 

26.6 

I ' 

' Degrees Multiple -- - Standard. -
-of· Correlation Error of 
Freedom , Coeffici"ent - Estimate - - ' 

3:,50 .. ' o .• 12a 'l.8 

. 2,21 0.900 ~.6 . 






