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ABSTRACT

To develop improved traffic noise prediction methods and to
better understand the generation and propagation of traffic noise,
24 hour noise surveys were made at 12 sites adjacent to highway
right of ways prior to construction or opening for traffic.
Remeasurements of noise will be made at these sites sutsequent
to construction and resulting traffic flow. Comparisons of mea-
sured "before and after" Liyg, L5p, Lgg noise levels will be made
with theoretical predicted noise levels.

A methodology for determination of duration and frequency
of sampling times for a 24-hour period was developed which yielded
probabilities for estimating noise levels within given tolerances

for different traffic volume situations.
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1. Introduction
1.1 Statement of Problem

In recent years there has been increasing concern on the part of
the public regarding high noise levels generated bv individual motor
vehicles and the collective noise from highway traffic. Presently,
there exists little control over the noise emitted by motor vehicles
and until the advent of the Federal Noise Standards (PPM 90-2) in
February, 1973, there was no standard for noise generated by a high-
way facility.

In order to develon improved nrediction methods and to better
understand the generation and propagation of traffic noise in the
vicinity of highway facilities it is first necessary to compile a
data bank of noise measurements for various types of highway confiqu-
rations. There does not now exist sufficient diurnal noise measure-
ments in the vicinity of the more complex roadway confiaurations and
existing problem areas or before and after measurements of noise in
the vicinity of newly constructed roads or alterations anc improvements
of existing roads.

1.2 Project Objectives

1.2.1 Determine the current noise levels for 24 consecutive hour
periods adjacent to:

1. Rights-of-way of proposed hiahways prior to construction
and existirg highways prior to improvements.
2. Highways listed above in Item 1 after construction or

imorovements and after opening for traffic.



1.2.2 Determmine existing noise levels at possible noise nroblem
areas and along existing highways with variations in traf-
fic volumes, roadway confiqurations and topographical con-
ditions.

1.2.3 Predict noise leveis at those locations measured in Item
1.2.2 using both the Michigan Noise Predicter Proaram and
Transportation Systems Center MNoise Prediction Program.

A comparison of measured noise levels will be made with
predicted levels to test the effectiveness of these ore-

diction programs under a variety of conditions.

—
w

Work Program FY 72 and FY 73 Objectives

1. Order new equipment required to conduct noise surveys.

2. Field test eauioment and develop field measurement nrocedures.

3. Determine freaquency and duratior of noise sampnling times for
varying traffic conditions.

4, Select 12 sites adjacent to nroposed right of ways either
prior to construction or reconstruction of a highway.

5. Conduct field measurements of noise levels at each of the
12 selected sites for 24 consecutive hours.

6. Analyze the noise data collected at the above 12 sites to determine
significant parameters describing the existing noise levels,
such as L10, LSO’ and L90'

1.4 Future Work
Immediate future efforts for FY 74 will involve selection of and

noise measurements at possible problem areas with variations “n traffic,

roadway, and topogranhical parameters. In addition, comparison of the

measured noise levels influenced by traffic to theoretical predictions



of these noise levels utilizing available highway noise prediction
methods will be made. The prediction programs will be the Michigan
Moise Predictor Program and the Transportation Systems Center Pre-
diction Progrmm. These measurements were deferred in order that the
measurement in FY 73 at the selected proposed highway projects could
be successfully made well before actual construction or improvements.
Beyond this work, remeasurements of noise levels subseauent to
construction and opening to traffic will be made at those 12 selected

highway projects at which noise measurements were made in FY 73.

/. 2" Summary of Accomplishments

1. A1l required equipment was ordered and received.

2. A methodology for determining duration and freaquency of sameling
times for a 24-hour period was develooed.

3. The above methodology was field tested at each of three sites
having varied traffic volumes for three consecutive 24-hour
periods at each site.

4., A computer program was developed to analyze the noise data col-
Tected at the three sites for the purpose of determining sampling
times.

5. The computer analysis of the data yielded nrobahilities for estimating
noise levels within given tolerances for various sample durations
and frequencies for the different traffic volume situations.

6. A 1list of possible sites for measurement of noise before construc-
tion or reconstruction of a highway facility was compiled.

7. A computer program for analyzing noise sample cumulative distribu-

tion data for the purpose of obtaining L LSO’ an, noise nollu-

10°
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tion level (Lyp), mean, standard deviation, traffic noise
index (TNI), and a3 parameter measurina the nomality of this
distribution was developed.
Field measurements of noise were made and the data analyzed for
the 12 sites of Item € ghnve hy the end of the Fiscal Year 1973
(June 39, 1972) as follows:

a) New construction - rural - 2 sites

k) MNew construction - suburban - 2 sites

z) ‘Mew construction - urban - 3 sites

4% e canstruction - interchanaes - 3 sites
e} Pecorstruction - ? sites

The manual methed of oredicting traffic noise fellowing the

crocedures of ITHREDS Report Mo, 177 was investigated.

The ilichigan Maise Predictor Zomputer Program and the Transportation

Systems Center Compufer Program were adanted to the Jepartment's

comnuter facii‘t?

[t
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2. Instrumentation
2.1 Introduction

In order to attain the project objectives, it was necessary to
measure traffic noise at distances up to 800 feet from the nearest lane
of prooosed and existing roads, in urban, suburban and rural areas. A
study of the literature and an analysis of equipment requirements with
regard to budget, portability, certain snecifications, reliability,
ease of operation, and availability of repair service indicated that
certain general recording, analysis, and accessory equipment was in
common use to implement this particular project.

2.2 Description

The equipment selected for the project is listed in Table 1, page 6.
Most of the recording and analysis equirment is produced by Zruel ? Kjaer,
Demnark, since this combination of units when used in conjunction with the
Sony tape recorders resulted in what was considered the most desirable
ensemble for project needs.

Figures 1 and 2, pages 7 and 8 , are diagrams of the recording equip-
ment. The analysis and accessory equioment are outlined in Fiaqures 4, 5,
6, and 7, pages 12 , 16, 21 and 22 . The following is a brief description
of each component and its usé, the reasons for its choice and the mejor

problems encountered with each.
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2.3 PRecording Equipment

BLK 4134 (1/2") and 4145 (1") !licrophones: Poth of these are

condenser microphones, which have a better combination of high sen-
sitivity, flat frequency response and frequency range than other
microphones used in noise study. The 4145 can be used as a directional
microphone when equipped with its normal protective grid, or can be
made omnidirectional by renlacing the grid with a random incidence
corrector, which allows it to respond equally to noise from all directions.
The 4134 is omnidirectional only. Windscreens are used on both microphones
at all times. A continuing problem with both microphones is their tendency
to condense moisture internally, so that arcing occurs between the diaohragm
and the backplate, rendering the microphone temporarilv useless. The one-
inch microphones seem more prone to this than the half-inch. The problem
can be alleviated by drying the microphones in an oven for 24 hours or
more and keeping them in a container of silica gel until ready for use. On
the site, a heater consisting of a small bulb nlaced between the windscreen
and side of the microphone, and powered by a storage batterv, serves to
prevent condensation in most instances. Apparently it is necessary to
maintain the microphone temperature only a few degrees above ambient.

Each microphone is screwed directly into a oreamplifier housed in
a metal cylinder. MNo problem has arisen with these self-contained pre-
amplifiers. The preamplifier, in turn, is connected to the sound level
meter by means of a 7-conductor microohone cable in lengths of 100 feet.
A maximum of six (600 feet) of these cables mav be used between the ore-
amplifier and sound level meter. The cable connectors have presented a

constant problem throughout th2 project. The cables themselves contain



seven conductors inside a braided metal shield, which serves as the
ground portion of the circuit. The ground connection is made by a
semi-circular clamp which holds the shield against the interior of
the cylindrical metal body of the connector. This clamp also holds
the cable body in place against the connector body. In handling, the
clamps constantly work loose, breaking the around connection and
allowing the cable body to slide in the connector housing. This
places a severe strain on the small conductors, which can easily be
broken. Figure 3, page 11, is a diagram of one of these connectors.
Each time a section of cable is used, each connector housing must be
opened up and the clamp retightened. So far this problem has not
been alleviated.

The B&K 4229 Pistonphone emits a 124 dPR - 250 Hz tone which is
used to calibrate each sound level meter at the start of a survey and
each time a microphone is changed. This signal is also recorded as a
reference signal to be used as a standard in the analvsis of the record-
ed noise.

B&K 2204 and 2209 Precision Sound Level Meter: These meters rec2ive

their input from the microphones described above. The signal is ampli-
fied and A-weighted for output to a tape recorder or the graphic level
recorder (see Figure 1, page7 ), during recording, and can also be used
to provide the necessary weighting when analyzing a 1linearly recorded
sample (see Figure 4, page 12). They have a dynamic range of 15-140 dB
for the 4145 microphone and 3¢-150 dB for the 4134 microohone, when used
with the A-weighting network, and conform to IEC.172 and ANSI S 1.4-196]1

which are the most stringent specifications for sound level meters.

10
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These meters are extremelv versatile. Thev may be hand-held or
triood mounted, the microphone may be mounted remotely (as alreadv
noted), and both have A, B, C and D weighting networks and may be
utilized with an easilyv attached octave filter set. In addition,
both can be powered by AC or by self-contained rechargeabie hatteries.
Ho nroblems have occurred with either cf these units.

Sony TC-779-2 or TC-770-4 Tape Recorder: The difference hetween

these units is that one is a two-track and the other is a four-track
recorder. These units can be operated on AC or [C, the DC oneration

is being from self-contained batteries or 12-volt storage batteries.

Each recorder has two auxiliary inputs, two overvoice microphone in-

puts and two playback outouts. The sound level meter nrovides the

signal to the auxiliary input while the nvervoice input is used to

record location, date, time, etc. at the beginning of each tape

(see Figure 1, page 7 ). Duriag recording, the riavback outputs provide
an amplified signal for the graphic level recorder anc for the audio
monitoring system. These are discussed in later sections. Both recorders
will take 7-1/2" reels, so that one full hour may be recorded using 1/2
mil tape. The tape used throughcut the surveys is Sony PR-200-24. The
Sony ECM-22P has been used as the overvoice microphone. !No major problems
have been encountered in using either of these tape recorders, or with

the overvoice microohone or the recording tape.

B&K 141-B Field Microphone System: This is a portable unit which

consists of a tripod, microphone, a preamplifier permanently attached
to a 10-foot 7-conductor cable, and a waterpnroof box which houses what
is essentially a battery operated sound level meter. This system mav

be placed several thousand feet from the tape recorder, allowing for

13



much greater flexibility in microphone positioning than is possible
with the microphone-cable-sound level meter arrangement already
described. The cable from the unit to the tape recorder is a coaxial
type, 1ight in weight, easy to handle, and inexpensive. The signal
received at the tape recorder is a linear one, rather than the A-
weighted one obtained from the sound level meter. One of the dif-
ficulties in using this unit is that a sound level meter must be

used when the tapes are being analyzed to provide the A-weighting missing
from the original recording (see Figure 4, page 12). These units are
presently having A-weighting circuitry installed so that in the future

a meter will not be needed for analysis, since the recording will be
weighted initially. Another problem is that when used with a half-

inch microphone, the noise floor of the unit is 48 dB, which is too high
to give an accurate recording of low level noise. This problem has been
temporarily alleviated by using a one-inch microphone, which lowers the
noise floor to 34 dB. The A-weighting circuitry being installed should
lower it another 10 dB, so that both sizes may be used. A third major
difficulty concerns the routing of the microphone cable through a water-
proof fitting in the hinged top of the case and then into the standard
seven-connector female connector in the body of the unit. Since the top
must be opened frequently to service the unit, the cahle is subjected to
constant sharp bending, which causes it to crack. The female connector was
remounted at one side of the case, so that the cable is no longer routed
through the hinged cover. The last difficulty encountered is that same

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

14



is used for the sound level meter cables. On at least three occasions

- the clamp loosened and caused some of the fragile internal conductors to
break, resulting in factory repairs. This problem has not yet bean
eliminated.

2.4 Analysis Equipment

The analysis equipment is outlined in Figures 4 and 5, pages 12
and 16.

B&K 2305 Graphic Level Recorder: This instrument provides a con-

tinuous graph of the noise being recorded, and a graph of calibration
signal. The noise graph can be used to monitor the outpout of the various
units and also provides a permanent record. The electrical output of the
unit, which drives the stylus, is tapped from a set of contacts attached
to the stylus drive mechanism and used to actuate the counters of the
statistical distribution analyzer. The recorcder is normally usad witn

a 50 dB input potentiometer. It is operated on AC only. There have

been no major probiems with this unit.

Statistical Distribution Analyzer: As already noted, the statistical

distribution analyzer is connected to the stylus of the graphic level
recorder. It divides the amplitude of the noise level into twelve inter-
vals, ten of 5 dB each, and one overshoot and one undershoot, thereby,
producing data which is used in the statistical analysis of noise. T7Tnis
unit can be operated on AC or NC. Except for occasional anomalous counts,
there have been no problems,

2.5 Accessory Equipment

See Figures 4, 5 and 6 pages 12, 16, and 21 for diagrams of accessory

equipment.

15
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Bogen M-10 Audio Amplifier: Bogen SCU-80 Sound Column: Telex

600-1 Headphones: This equipment enables the coperator to listen to the

noise during recording and analysis. In the field, the speaker (sound)
column or headphones provide the only continuous contact with microphones
which may not be visible because of vegetation, ground contours or dark-
ness. Both the audio amplifier and the headphones receive their input
from the output side of the tape recorder. By listening to the head-
phones o the speaker, the operator knows exactly what is being recorded
in the field, or what is being analyzed in the laboratory. The amplifier
operates on AC only. No problems have occurred with these units.

Danforth Wind Speed and Direction Indicators: The wind instrument

pick-ups are mounted together on a tripod, with the dials housed remotely
in the van and connected by cables to the tripod units. The direction
indicator is AC or DC powered, and the speed indicator is powered by a
wind operated generator contained in the mounting. The choice of these
instruments was dictated primarily by budget considerations.

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

one uysed by the Department for some time. 1t is actuated by an air hose
which is fastened across the lanes of traffic. A battery-operated printer
records the cumulative total every 15 minutes for one hour and then returns
to zero. Major problems have been difficulty in synchronizing the clock
mechanism with the actual time, and in keeping the air hose fastened

securely on heavily traveled roads.
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3. Field Procedures
3.1 Introduction

A1l noise surveys were conducted in three major steps. These
were preparation, implementation, and analysis. Preparation included
on-site inspection of proposed construction projects for availability
of electrical power and suitability of terrain, obtaining large scale
construction plans of the site, laying out the microphone positions on
the plans in relation to existing monuments, making arrangements for
electrical power, and securing permission to work on properties adjacent
to the right-of-way of the proposed highway. This usually took several
weeks of intemittent liaison work within the Department, and with other
state agencies, municipal govermments and private prooerty owners,
Generally, the microphones were placed in locations which were previously
unmarked, so that the positions had to be determined by a two-or-three
man crew using a transit, rod, tape, and-wa1kie-ta1kie. Since it was
sometimes necessary to cut a path for lihe-of-sight and for cables, it
sometimes took as long as two days to set up the microphone positions
in a wooded area. Two or threé surveys were planned simultaneously, so
that this preparation was continuous.

The next step, implementation, included travel to and from the site,
assembling and disassembling the equipment, and the recording jtself. The
equipment was stowed in a vehicle which housed both men and equipment for
the duration of fhe survey.

The final step, analysis, was sometimes partially completed in the
field, during and after}recording. The laboratory analvsis was performed
using the equipment shown in Figures 4 and 5, pages 12 and 16. The data
from the statistical distribution analyzer was coded, transferred to punch

cards, and printed out by computer. This printout and all other documents

18



from the survey, including the plans and original work sheets, were
placed together and filed in the Bureau's Documentation Room.
3.2 Method

Two methods of conducting surveys were used. A stationary survey,
operated from a large van and utilizing all available eauipment, was used
for most locations. A mobile survey, using a carryall, was used in con-
gested urban areas where it was impractical to keep several micronhones
under surveillance, or where commercial nower was not readily available.

In both cases, recording followed a predetermined schedule, which was inter-
rupted only because of equipment malfunction, or because of precipitation.
Generally, even a light rain striking the microphone windscreen caused
enough noise to mask much of the traffic ncise and render all or part of the
sample invalid. Recording continued recarcdless of wind velocity, but if
wind noise was discernable during the playtack for analysis, that part of
the sample was discarded.

A maximum of four microohones per day ner site was available. For sur-
veys along the main line, these were placed at 10", 200, 430, and 390-foot
distances from the edge of the near lane. At intersections, the microphones
viere located so that the noise contributed by the existing road, the pro-
posed road, and a combination of these, was sampled. For mohile surveys,
the microohone positions were located at the edge of the right-of-way and
at varying distances therefrom, dependinc upon the availability of parking
space. In all cases care was taken to avoid locations near reflecting surfaces
or directly behind barriers, and all locations were chosen so that they would
still be usable after the road was opened traffic. Section 6 , Survey Results,

contains maps of all survey sites, which show the micronhone positions.
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The minimum prescribed sampling time was 25 minutes for all positions
on all survey sites but samples of up to 55 minutes were recorded whenever
possible. Practical considerations determining the sample duration for each
survey were availability of recording and analysis equipment and personnel,
and, in the case of mobile surveys, distances between sampling positions.

The implementation of a stationary survey was the more complicated, in
terms of the amount of eauipment, assembly and disassembly, and actual
operation. Figure 6, page 21, is a diagram of a recording system used
for one microphone on a stationary survey. In practice, two microphones
and sound level meters were used, and both were monitored by means of the
audio amplifier and speaker column. In addition, two portable microphone
units provided input to a second tape recorder, so that four microphone
positions could be covered simultaneously. Figure 7, page 22, shows the
recording system using the portable units. The microphone height used in all
cases was four feet, which was the height recoomended in the literature.

A1l of this equipment, plus weather instruments, tools, cables reels,
and accessory items were transported to and from the site in a stripped
27-foot camper-type van which housed both men and equipment, once properly
stationed. The microphones, portable units, and wind instruments were
set up at pre-determined positions and connected by cables to the recording
units in the van. At certain urban locations the wind instruments were not
used because the primary noise source was so close to the microphones that
the wind direction and velocity would not effect the data.

In the field, the output from one of the sound level meters was not re-
corded on tape, but routed directly to the graphic level recorder and
statistical distribution analyzer for immediate analysis. The output of the
remaining units were recorded, and, if the samples were short enough, the re-
cording from the second sound level meter was analyzed after the first one

\
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was completed. The sequence was repeated each hour for the dﬁration of
the survey, which lasted from 24 to 96 hours. The remainina recordings
were analyzed in the laboratory after the survey was comnleted.

A stationary survey provided the best complete coverage possible with
the available equipment. If the survey was one using seven microphone
positions, it was necessary to move all the cutside eaquipment and perhaps
the van to new locations after the first 24 hours, which took two or three
hours. After the equioment was in place and operating, it required almost
continuous monitoring, cleaning and calibration. The statistical and
written information also had to be recorded. Most of this work occurred
during the 5-10 minutes preceding each reccrding reriod, so it was necessary
to have two peonle on duty to get the work done in the time available, as
well as to attend to anv problems which might occur during oneration.

In additicn to the noise recording and analysis, wind speed and
direction, and temperature were reccrded at the teginning of each hour, and
and notes were kent on orecipitation. For the duratiorn of cach samnie,
there was also a traffic count kept using an automatic mechanical counter
to count total traffic, and a manuai count to determine the number of trucks.
An overall description of the site and other information were all recorded
on forms which became part of the permanent file on the survey.

A major problem in doing a stationarv survey was the difficutty in main-
taining a comfortable temperature range within the van. Both the heatina and
cooling systems required commercial power. In most instances there was not
sufficient power available to operate these systems with any efficiency.

A simpler arrangement was that used for mobile surveys. A diagram of

the data recording system used is shown in Fiaure 8, page 24. This eauip-
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ment was housed in a carry-all which was driven to various locations on
the survey site. The operator recorded the noise at a location for 30
minutes, and then proceeded to another location in the same prooosed con-
struction area and recorded the noise at this location. The procedure
was repeated on the survey site by shifts of operators working con-
tinuously for 24 hours or more. Thus, noise at each location was
sampled cnce every second hour throughout the survey period. Figures
9 and 10 pages 26 and 27 , are drawings of the equipment layout in
the carry-all. A special table was constructed which areatly reduced the
physical shock to the equipment when the vehicle was being driven between
recording locations. The microphone weight was 6.5 feet, which was a
compromise between the 4-foot recommended height and the necessity of
raising the microphone high enough to minimize reflections from the
vehicle body.

Al though this method of mobile sampling of urban areas was effective
and relatively simple, in terms of the amount of eauipment involived, it did
have several drawbacks. First, the confined work-srace and lack of com-
mercial power precluded the use of the statistical analvsis ecuimment.
Second, the equipment performance was monitored only intermittently bv head-
phones, which could have resulted in trouble develooina andrcontinuing for
some time without the operators' knowledge. Third, there was no practical
way to heat or cool the vehicle. Firally, the wind instruments could

not be used, since they were not readily portable.
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4., Sampling Time Determination
4.1 Introduction

The noise measurement study program undertaken by the Bureau of
Instrumentation Services is essentially a study of community noise.‘
Emphasis is on traffic noise as it influénces existing community noise
levels. The temporally fluctuating nature of such noise levels déter-
mine the measurement procedure used.

The length of the standard observation period was chosen to be.
24 hours or a full day, during each hour of which noise levels were to
be measured to obtain a record of the hourly fluctuations in levels.
The measurement day was to be a weekday, preferablv Tuesday, Wednesday,
and Thursday, because a regular cycle of variations can be exoected to
occur from day to day and week to week if the weekends are excluded,
especially in the daily variation of traffic volumes. More than one
day was to be spent at each site for measurements to obtain adeauate
representation of hourly fluctuations in noise levels.

The procedure was to tape record all the noise for each hour in
the field and analyze the tapes later in the latoratory. At this
stage in the noise measurement program, problems in obtainina full
hour measurements over 24 hour periods were anticipated. The basic
procedure in gathering and reducing data from a microphone array
would be time consuming and cost1y; Thus an investigation of methods
to reduce time and cost of measurement was considered justified.

The basic considerations in community noise measurement procedure
are presented in reference (1). The first consideration is to use A-

weighted sound levels rather than do analysis in the freauency domain.
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A-weighting is considered to adequately account for the freauency
component of subjective annoyance and its use reduces analvsis time,

The second consideration is obtaining a statistical analvsis of
the time-varying sound levels. In this studv, every hour of the 24
hour time period was to be analyzed. The analysis provides the cumulative
distribution of the noise levels, that is, the percent time of the hour
that a sound level is exceeded over a range of levels. From this dis-
tributicn is obtained the most commonly used levels Lyn, Lgn, and Lag,
the levels exceeded 10%, 50% and 9N% of the time resnectively. The dis-
tribution can also supply the mean enerav level and the standard deviation
from which the Lyp, the noise pollution level is derived.

The third consideration is to use a shorter sampling time than
an hour to represent the hour measurement if nossible. This is a
question that is the focus of two investigations in reference (1) and
would reduce both recording and analvsis time.

The first investigation renorted was conducted by the €.S.T.C.
(Scientific and Technical Center for Building Construction - Paris).
The probabilities of predicting tne Ly, Lyn, Lgno and Lon for the
hour from 2, 5, and 17 minutes samples determined for four hours at
different times of day in an urban traffic situation were found. The
nrobabilities were low and unreliable, so the conclusion was that 1077
measurement of the hour rather than short samnles should be used. The
second investigation reported was done by Bolt, Beranek and !lewman usina
longer sampling times of up to 37 minutes out of the hour. The range
of differences between the hour and sample levels was computed. The
resJlts showed shorter samples' noise levels deviated from hour values within
+2 dBA. Only neak noise sample levels for those hours with highly skewed

distributions showed greater variation.
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These two investigations provided the basis for the study conducted
by the Bureau of Instrumentation Services in conjunction with the testing
of field equipment. The Bureau's study was of a larger scope because it
had variations in sampling scheme, different locations, and more data.
The study investigated the average probabilities of short sample schemes
estimating the L]0 for the hour within specified tolerances at three
different locations. The procedure was implemented using a computer
program developed for the study.

The only noise measurement used for the study was the Lyp, the
sound level exceeded 10% of the time. The Lyg of the hour was obtained
from the hour cumulative distribution, and the Lyp's obtained from
shorter sample schemes were compared to it because a) it represents
the peak levels of the hour or the shorter samnle, b) it contains more
data from the hour or shorter sample than a higher level, say Ly, the level
exceeded 1% of the time, making it more reliable, c) it contains less
data than a lower level, say Lgg or Lop, insuring that if the Ly for
the hour can be estimated by a shorter sample than so can the lower
Tevels, and d) it is the level of choice in the federal guidelines
(PPM 90-2) for predictina highway noise levels and measuring ambient
noise levels.

In brief, the procedure was as follows:

(1) Three sites were located. The sites differed in the volume
of traffic influencing noise levels.

(2) Continuous tape recordinas of ambient noise were made for
each hour for 72 hours at each site.

(3) Each hour recording was analyzed into five minute samples

for which cumulative distributions were obtained.
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(4) Cumulative distributions of longer samples were constructed
by adding together the five minute sample cumulative distributions for
each hour.

(5) L]o's were computed for the hour and the shorter sample from
the cumulative distributions.

() Probabilities of estimating the hour Ly from the various
types of sampling schemes were determined.

(7) The probabilities of the sampling schemes were compared to
establish the sampling time to be utilized in the field nrocedures.
4.2 Field Measurements

Three locations in New Jersey were chosen for continuous noise
measurement. The locations differed primarily in the amount of traffic
present contributing to the overall noise level. C(fontinuous monitoring
over a three day period was done at each location on weekdays. Thus, each
of the 24 hours of the day at each location could be represented by up to
three hourly samples.

The field noise measuring equipment lavout is shown in Figure 11, page 45.
The one-inch microonhone and sound level meter (SLM) were set out at each
site. The rest of the recording equipment was housed in a van located
away from the microphone. The microphone signal was A-weighted and
amplified by the SLM and then tape recorded. The pistonphone was used
to calibrate each tape track with a 124 dB calibration signal. Fiftv-five
minutes of each hour was recorded per track. The remaining five minutes
was used to change tapes, clean and check eauipment, take notes, and thz like.
Due to occasional problems with equipment, rain, and operator error, some

hours were only partially recorded or completely missed.
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Traffic data was gathered from pneumatic counters and observers
noting trucks. Two-way traffic volumes are given. Speeds were
obtained by observation.

The three locations are discussed below. Daytime is considered
to be 6:00 a.m. to 10:00 p.m. and nighttime, 10:00 p.m. to 6:00 a.m.

Location #1 - State Police Barracks along U. S. Route 1 near
Princeton: The microphone was placed 100 feet from the edge of the
roadway - four lanes with a two foot high center barrier and shoulders.
The terrain was flat, open, mowed grass. PAmbient noise levels were
predominantly influenced by high auto and truck volume. The mean day-
time auto volume was 884 vehicles per hour and the mean daytime truck
volume was 123. The mean nighttime auto volume was 240 and the mean

nighttime truck was 39. Speeds varied between 50 and &0 mph.

Location #2 - Phillips Farm in Vashington Crossing State Park
along Route 579 in Mercer County: The microphone was placed 100 feet
from the edge of the two-lane roadway with low traffic volume and
negligible truck traffic. The terrain was slightly rolling mowed
grass. Ambient noise levels were eaually influenced by traffic and
other types of noise sources. The mean daytime auto volume was 160
vehicles per hour and the mean nighttime auto volume was 26. Speeds
varied from 30 to 40 mph.

Location #3 - Turkey Swamp Park, fogr miles south of Freehold:
The microphone was placed in a wooded area approximately 1500' from
a very lightly traveled road. Ambient noise was primarily influenced
by jet aircraft, birds, wind in trees, and insect noise. Intermittent

insect noise caused variation during nighttime hours.
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4.3 Data Analysis
4.3.1 Field Data Reduction

The laboratory analysis eguimment used to obtain the statis-
tical cumulative distributions of the taped noise is shown in Figure 12, page
46. Fach hour's recorded levels were calibrated and traced on the araphic
Tevel recorder (GLR) and simultaneouslv analyzed by the statistical dis-
tribution analyzer (SDA). The SDA samples the trace at a rate of ten
times oer second and counts the number of times ten dRA Tevels spnaced five
decibels apart are exceeded bv the taoed noise sample. This approximates
the cunulative distribution for the sample, that is, the percent time of the
sample a given level exceeded as a function of level.

Each hour recording was analyzed into five minute samples.
Five minutes was decided on as the smallest practical samnle size be-
cause of the results in reference (1) and the eauipment used, For the
55 minute recording time, 11 five minute samnles were drawn. For the
few partially recorded hours (30 to 50 minutes), as many five minute
samples as possible were drawn. Hours which were not recorded for 50 or
55 minutes were eliminated from consideration in the probahility analysis.
The procedure #as to run the tape for five minutes, then stop the tape,
and record the counts versus level exceeded on a data coding sheet. Data
processing cards were then keyounched from the data codina sheets. The
cards were used as input for computer programs that had to be developed
to handle the data.

The cémnuter programs served to combine the five minute
cunulative distributions into longer samplina time schemes and comnute
their nrobabilities of nredicting Lm for the hour. The progiams were

written in Fortran 1V.
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4.3.2 Sample Schemes

The five minute samples were combined into independent longer
sample sizes in multiples of five minutes within each 50 or 55 minute
hour by the programs. This was accomplished by adding together counts
for corresponding points oﬁ their cumulative distributions and
calculating new Lip's. The cumulative distribution for the hour
itself was obtained by adding up all the cumulative distributions
for the hour. The five minute multiple samples were formed in the
sampling schemes described below:

5 minute sample scheme: L10's were computed from the raw
five minute sample cumulative distributions input to the program.

Eleven 5 minute samnles could be obtained for each hour.

10 minute sample schemes: Three kinds of 10 minute samples,
composed of two 5 minute samples, chosen (1) consecutively, (2) ran-
domly, and (3) spaced 30 minutes apart throughout the hour. Five
10 minute samples of each kind were obtained for the hour.

15 minute sample schemes: Three kinds of 15 minute samples,
composed of three 5 minute samples, chosen (1) consecutively, (2) ran-
domly, and {3) spaced 20 minutes apart throughout the hour. Three
15 minute samples of each kind were obtaingd for the hour.

20 to 40 minute sample schemes: Two kinds of 20, 25, 30,
and 40 minute samples, composed of four, five, six,'and eight 5 minute
samples respectively, chosen (1) consecutively and (2) randomly through
the hour. Two each of the 20 minute and 25 minute samples and only one

each of the 30 minute and 40 minute samples of each kind were obtained

3
1
¥
1
4
3
i

for the hour.
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The random samples were formed using a subroutine which
had the numbers from 1 to 11 in a repeating sequence obtained from a
random numter table. Each time the subroutine was called it would
supnly a number from the sequence and advance to the next and restart
the sequence at the end. Another subroutine would initiate as manv calls
as necessary to pick five minute samoles from which te form cumulative
distributions for longer random samples.

4.3.2 Probabilities and Tests

The nrobability analvsis was derived from reference (1)
with modifications for numerical rather than granhical analysis.

The probabilities of the sample schemes of predicting the
hour L]O to within +1, 42, and +3 decibels were determined by the
program for those sampling schemes for which two or more independent
samoles could be drawn from the hour.

The procedure for a given sampling scheme for a given hour
was to first obtain the Ly, for the hour from the cumulative distribution
for the hour. Then, the L]O'S of the cumulative distributions eof the
samples in the schemes were obtained. The Ly~ was linearly interpolated
in the five decibel interval containing it in the cumulative distribution.

The sample Lyp's were assumed to be drawn from a normal
probability distribution, the mean and standard deviation of which could
be estimated from the sample distribution of Lyn's which were known.

This was assumed because of the independence of samples.

The probability of a samnling scheme predicting the Lyp for
the entire hour within specified tolerances was then determined. This
was accomplished by integrating the normal distribution function over limits

defined by the uppner and lower bounds on the hour L]C'
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The above proceduré vas carried out for each hour of the
continuous 24 hour day using the given sampling scheme. In the
study, three 24 hour days were recorded at a particular location,
so the three corresponding hours of each day were taken together,

The probabilities of predicting the respective hour L]O'S for each hour
of the day were averaged and the hour Lyp's assumed to have a normal
distribution. The hour Ly, distribution for the hour of the day was
~statistically compared with the Lyq distributions of the various sample
schemes for respective hours using "t" and "F" tests. The *t® test is
used to test and compare the means of two distributions and the "F" test
is used to compare the variances. These tests gave an indication of how
well a given sampling scheme compares with continuous hour sampling in
obtaining an L, representative of the hour of day over a period of days.

In addition to the Lyn of a particular noise sample determined
from the samples cumulative distribution, a chi-squared parameter indicating
goodness of fit to a normal cumulative distribution were obtained and used
for further analysis. The more normal samples were separated out by test-
ing on the parameter and new probability distributions determined. New
probabilities of predicting the hour L]C within the specified tolerances
were computed.

No probability distributions were obtainable for samp]e.schemes
represented by just one independent sample in the hour. This applies to
the 30 to 40 minute samples. Only the Lyjg for those samoles could be
computed for comparison to the hour.

An identical set of results was obtained for the average Lyg

for all the corresponding hours at a particular hour of the day, designated

the PLyg in the printout.
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Finally, a summary page of the results for all the correspond-
ing hours at a particular hour of the day was onroduced. This supplied
the average probabilities of predicting Lyg and PLyg for the chosen
tolerances.
A example of the printout for a particular hour and a
particular sampling scheme is shown in Table 4, page 47. The lines in the figure
are numbered and described below:
1) Title, location, and hour of sampnle
2) Sampling Scheme
3) First column - hour data (chi-squared parameter, recording
time of sample); second column - heading for data pertaining
to L]O of the particular hour; third column - heading for data
pertaining to averaae hour L10 of corresnonding hours of the day.
4) Values of hour Lyp and PLyy in dPA.
5) Standard deviation for hour L1n's of corresponding hours of
the day
6) Mumber of corresnonding hours of the day from which PLyj
and standard deviation was comouted.
7) Mean of the sampling scheme Lyn probability distribution.
8) Standard deviation of the sampling scheme Lyq probability
distribution.
9) The number of independent samples in the sampling scheme.
10), 11), 12) The number of samnle L]O's greater than, eaual to,
and less than the Lyp and the PlLyj, respectively.
13), 15), 17) The probabilities of estimating the hour Lyg and
the PLyn to within +1, +2, 43 decibels, respectively,

from the sample L]O's.
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14), 16), 18) The number of sample L. 's lying in the hour

10
Lyg and PLyy #1, #2, #3 range, respectively.

19) The "F" value resulting from comparing the variances of
the sample Ly, distribution to the hour Lyg distribution.

20) The degrees of freedom for the “F" test of 19).

21) The "t* value resulting from comparing the hour Ly, and
the PL]0 to the mean of the sample L]0 distribution.

22) Tne degrees of freedom for the "t" test of 21).

4.4 Analysis of Computer Outputs

The probabilities of predicting the hour L]O by the various sampling
schemes were used to determine the "best" among the schemes. The “"best"
sample scheme would be the one of least duration that would be most con-
venient to record with the best accuracy. For example, a 15 minute sample
composed of randomly chosen 5§ minute samples would be more difficult to
record than a continuous 20 minute sample - given equal probabilities, the
20 minute consecutive sample would be the more desirable.

The "best" sample determination was made from the probabilities of
estimating the Lyq within #1 decibel, the closest tolerance, to emphasize
the differences between the schemes. The sampling schemes obtained by
using the chi-squared parameter to separate out more normmal samples were
not considered for this determmination, because of the arbitrary nature of
the criterion. However, whether such criteria on the normality of a sample
cunulative distribution provides a better estimation of the hour Lyg
was considered in a differert context and will be discussed later.

The probabilities of estimating the hour Ly, *#1 dBA for correspond-
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ing hours of the day for each scheme at each location were averaged by
the programs in the summary page for each hour of the day. These average
probabilities represented the probabilities of estimating the L]O for
particular hours of the 24 hour sampling period. These 24 average
probabilities for each location and sampling scheme were themselves averaged
and the standard deviation found. The results for those sample schemes (5 to
25 minutes) for which more than one sampie could be drawn within one hour are
presented in Table 2, page 43.

Comparing locations for given schemes, Table 2 shows the mean prob-
ability generally decreases as traffic noise influences the noise levels
less. Comparing schemes at given locations, higher probabilities are
registered for random and spaced samples than consecutive samples. The mean
probabilities were a]So compared using the "t" test, assuming equal variances,
to assist in determining the "best" sample size among the sampling schemes
of Table 2. The result of the comparisons among the schemes of Table 2 indi-
cates that, in general, a 20 to 25 minute sample taken consecutively would be
the easiest to obtain, given the relative probabilities of predicting the
hour Lyg for the particular situations. If the dominant source of noise is
traffic, however, the samoling time could be reduced to 15 consecutive minutes
to achieve as good probability as the non-traffic situation.

The probabilities of the 20 to 25 minute consecutive schemes are not
high in the absolute sense, being on the order of 60%. Comparably higher
probabilities are obtained using samples composed of time segments distributed
randomly throughout the hour, as expected; there is greater difficulty in
obtaining them, however.

Note that Table 2 only runs as high as a 25 minute sampling period.

A longer sampling time, 30 minutes and ub, could be renresented only by
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one sample during any hour in the framework of the study. Thus, an
alternate method of obtaining the probability of predicting Ljp was
used to include them.

The alternate method was to consider, at each location, the samples
for each hour of the day (1 to 24) from all three days as three trials
from which to determine the probability for that hour of the day. If Lyg
for a particular sample came within +1 decibel of its hour Lyqg, this was
considered a successful trial; if not, an unsuccessful trial. The probability
of estimating L10 for that hour of the day was the number of successful
-trials divided by the total number of trials. Thus, if for the 21st hour
of the day two 30 minutes samples predicted their respective hour L1O to
+1 decibel and one did not, then the probahility of predicting L10 for that
hour of the day is 67% for the 30 minute sampling scheme. This was done
for all 24 hours of the day, the probabilities averaged, and the standard
deviation calculated, as before.

In order that comparisons among the schemes be made, the probabili-
ties were obtained for the 20 and 25 minute consecutive sampnles of Table
2 by the alternate method as well. The results for the samnlie sizes 20 to
40 minutes are presented in Table 3. HNote the probabilities of the alternate
method are about +5% of those in Table 2 for the 20 and 25 minute consecutive
samples.

Considering the probabilities of Table 3 using the "t" test as an
aid, it is clear that longer sampling times than 25 minutes are really
more absolutely accurate. The 40 minute consecutive sample is by far the
“best" among all the sampling schemes giving on the order of 90% nrobability

at all locations. However, this Tength of time does not offer the saving in
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time and cost over full hour recording expected from samnling the hour.

Other sampling and schemes of shorter duration may be considered on
the basis of estimating'not the L]n at a particular hour, but at an hour of
the day over a period of days. This determination was made by comparing the
probability distributions of sampling scheme L]O's to the distribution
hour L]O's of corresoonding hours over the three day period at each location
using the "t" and "F" tests. It was found that there was no significant
difference even for the shortest samnling scheme of 5 minutes. This shows
the variations in the samples in one hour would match the variation in
Lm for an hour of the day over a period of days.

Consideration of a shorter samnling scheme can also be made if a less
stringent tolerance is anplied. In reference (1) a tolerance of +2 decibels
was considered acceptable. It is to be recalled that in the present study,
the +1 decibel tolerance for estimatina the hour Lyn was chosen so that
differences in the sampling schemes would show up. However, to get Lyg
+2 for the hour the mean probabilities for the 20 minute consecutive samples
were 89% for the State Police Barracks, 83% for Phillips Farm and 71% for
Turkey Swamp Park. This assures L10 can be gotten to a less stringent
tolerance with good probability for this scheme.

However, for the best accuracy, 40 consecutive minutes or more up to
100% sampling of the hour must be recormended based on the results of the
analysis.

The efficacy of selecting the more normal samples from the sampling
schemes to estimate the hour Lyop was investiqated for the 5 minute sampling
scheme at each location. The procedure was to consider the differences
between the probabilities of the more norral 5 minute samplina scheme and

those of the conventional scheme.
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The chi-squared parameter used to test normality was the chi-squared
goodness of fit test to a normal distribution normalized to one second for
all noise samples. The nomalization was accomnlished bv dividing the chi-
squared test value by the total number of seconds in the samnle. The chi-
sauared distribution was not used to test goodness of fit, rather the chi-
sauared parameters for samnles of varying skewness vere observed. It was
arbitrarily decided that noise sampnles having a chi-sauared narameter less
than or eaual to 2.5 would be considered more normal and those greater than
2.5, Tess normal. This was the test used to senarate out the more normal
noise samples.

The probabilities of estimating L1n for the more nomal sampling schemes
were computed by the program and the differences from the conventional five
minute samnling scheme tabulated for each hour at each location. It was
found on the average that the more normal samples did not do hetter than the
conventional scheme for either the normal or less normal hours.

The validity of the chi-squared parameter was corroborated by the tabulated
results, in that a greater number of normal hours apneared at the State
Police Carracks with heavy traffic than at Turkey Swamn Park with none, as
would be expected.

4.5 Future York

The data, programs, and printout used to conduct the sampling time
analysis have been preserved, in order that further analysis can be done
in the future. More effort can be devoted to studying the effect of normal-
ity of samples, tolerances, time of dav, and internolation technique on
estimating L]O' Additional studies can be made on the probabilities of

estimating Lgg and Lgj,.
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TABLE 2
MEAN PROBABILITIES AND STANDARD DEVIATIONS

State Police Phillios Turkey
Barracks Farm Swamp Park

Sampling Scheme Mean (Z) S. D. (%)  Mean (%) S. D. (%) Mean (%) S. 9. (%)
(Minutes)

5 Consecutive 35 a 33 15 33 22
10 Consecutive 50 13 45 21 40 24
10 Random 56 15 a6 19 50 30
10 Spaced 55 15 4k 18 49 27
15 Consecutive 60 19 55 26 44 25
15 Random 63 16 56 22 £0 27
15 Spaced f4 13 3 24 f3 26
20 Consecutive 72 18 £2 25 54 25
20 Random 74 18 €5 20 70 24
25 Consecutive 7 20 RE 26 57 26
25 Random 80 15 74 2¢ ee 24

43



TARLE 3
HMEAN PROBABILITIES AND
STANDARD DEVIATIONS (ALTERNATE METHOD)

State Police Phillips Turkey
Barracks Fam -Swamp Park

Sampling Scheme Mean (%) S. D. (%) Mean (%) S. D. (%) Mean (%) S. D. (?)
Minutes

20 Consecutive 77 23 64 29 50 28
25 Consecutive 76 24 73 20 52 29
30 Consecutive 88 19 78 37 53 35
30 Random 22 10 74 37 72 32
a0 Consecutive 1n0 0 a0 25 86 17
40 Random a4 15 88 30 83 23
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5. Noise Data Analysis
5.1 Input Data

Each noise sample of a given duration was analyzed by determining
points on its cunulative distribution function, which expresses the per-
cent time during which the noise levels are exceeded. The percent time
is approximated by sampling the noise level using a statistical distri-
bution analyzer at the rate of ten counts per second and registering
the total count during which each of twelve discrete levels spaced five
decibels apart are exceeded. These twelve counts appear in the statis-
tical distribution analyzer's twelve counters at the end of the noise
sample and are recorded by the operator on a standard form, indicating
level exceeded versus count for each sample. The two end counters
actually represent underflow and overflow counts, which are assumed not
to exceed the 50 decibel analyzer range by more than five decihels.

The noise sample data was then transferred onto coding sheets in
a standard format and keypunched on computer cards, which serve as
the input mediun for the data reduction programs. Each noise sample was
represented by two cards. Card one contained the data from counters one
to six, the noise level exceeded on the first counter, a microohone
position number, and hour of the sample. Card two contained the data
from counters seven to twelve, the noise level exceeded on the second
counter, a microphone position number, and the hour of the sample. For
each day's batch of noise sample cards aﬁ additional card containing date
was supplied.
5.2 Data Reduction Computer Programs

The noise sample data taken from the analyzer must be reduced to

[}
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coﬁmon] y accepted descriptor§ of noise. The descriptors chosen for
this study are as follows:

Lig (dBA): The sound pressure level in decibels, A weighted, ex-
ceeded 10% of the sample time. This reoresents the average peak level
of the noise sample and is the descriotor of choice in Policy and Pro-
cedure Memorandum 90-2 issued by the Federal Highway Administration.

Lgg (dBA): The sound pressure level in decibels, A weighted, ex-
ceeded 50% of the sample time. This represents the average noisSe level.

Log (dBA): The sound pressure level in decibels, A weighted, ex-
ceeded 9N% of the sample time. This represents the background noise
Tevel.

S. D. (dBA): The statistical standard deviation of the noise sample
frequency distribution, which can be constructed from the cumulative
distribution. This represents the variation in noise levels of the sample.

Lyp (dBA): The noise pollution level defined in reference (4) as:

Lyp = Leq + 2.56 S.D.
where Leq is the mean energy level, defined for the statistical distribution
analyzer data as:

_ Li/lo
Leq = 10 log ;[10 Xf4]

where Li = sound pressure level at the midpoint of the 1th class interval
of the‘noise sample frequency distribution.
f; = frequency of the 1th class interval.

The noise pollution level represents both the average level and the
variation in levels in a single descriptor.

Data reduction was accomplished using a set of three programs on
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the New Jersey Department of Transportation computer, at the time, an

IBM 360/5G. The first program, FILE, written in FORTRAN IV, reads noise
sample data, tests for validity, rejects invalid noise samples, and writes
the valid data on tape. The second program, SORT, a utilitv orogram,
sorts the valid noise data by microphone position, date, and time of
sample, and creates a new tape. The third program, SDA, written in
Fortran 1V, reduces the cumulative distribution data on the new tape and
prints out the Lyg, Lgg, and Lyp (Noise Pollution Level), and standard
deviation for each noise sample.

Two validity tests are performed on the input data by FILE. The
first simply verifies that the noise sample's two data cards agree in
microphone position, hour, and are in consecutive order. The second
test checks that the distribution analyzér counts are honotonica11y non-
increasing and that the two given noise levels are five decibels apart.

The program SDA forms an array of the twelve cumulative distribution
data points that is, counts versus levels gxceeded that are spaced five
decibels apart. Because the statistical distribution analyzer is repre-
senting the continuously varying noise levels of a noise sample with
discrete counts, a discretization error is introduced, so that the
twelve data points do not lie exactly on the smooth cumulative distribution
curve for the noise sample. The magnitude of the error is given in ref-
erence (3) by Foxon and Pearson for a Gaussian cumulative distribution.
The total measurement of percent time with error bars for a given level

exceeded is given in refernece (3) as:

=+ n (1-n)' x100%
i N K
N \/—N—————

50

et



where n = number of counts at a certain dBA level

N = total number of counts

t/T = percentage of time the dBA level is exceeded

The formula shows that the error decreases as M increases. M is
directly nroportional to sampling rate and length of sample For
example, considering a 25 minute sample at a rate of 10 counts per
second, the error in the 10% level would be + 0.247 if obtained on a given
level of the analyzer. Inconveniently, the distribution analyzer out-

put levels are not the desired levels on the cumulative distribution.

, and L the dBA levels exceeded

The Tevels of interest are L]O’ L50 90°
10%, 50%, and 990% of the time respectivelv. Thus, an interpolation

technique must be used to determine the Lyg» Lgp» and Lgg levels of the
smooth distribution curve. For the data acquired in this study, cubic
spline fitting, reference (4), was used to fit to all twelve data points,
a smooth approximation to the entire cumulative distribution function of
the noise sample.

The method of spline fitting essentially anproximates the curve
between neighboring nairs of data points., These curves are simul taneously
solved for the coﬁp]ete set of neighboring data point pairs and the result
is a smooth interpolation curve through all the data points.

The computerized method of soline fitting used for this study re-
quired the counts to be the ordinates and the evenly spaced dBA levels ex-
ceeded to be the asscissas for the interpolation curve. Thus the spline fit
implicitly gives level exceeded as a function of count. To find Lypg, L5g»
and Lq,, the coun; is given and the implicit level exceeded is to be
determined. This 5rob1em amounts to solving for a desired level as a root

\

of the spline fit function evaluated at the given count. The root is found
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using Newton's method of iteration to‘the root. Newton's method
requires a first estimate to start the iterations to the specific
root. Straight line interpolation between the data point pair
bracketing the root was used for this estimate. The iterations were
stoooed when the root was obtained to +0.0005 dBA.

There is a pointwise error in using the numerical technique of
spline fitting and Newton's method to obtain L10, LSO’ and L90 from
the twelve cumulative distribution data points. This error compounds
the aforementioned discretization error in obtaining the data points
themselves from the statistical distribution analyzer. An estimate of
this pointwise error was obtained empirically for an ideal Gaussian
noise sample of 20 minute duration with mean noise level of 43 dBA and
standard deviation of 4 dBA.

This ideal Gaussian noise sample was specified for the spline
fitting program by constructing twelve data points on its cumulative
distribution from the standard normal distribution table in reference (2).

A further evaluation was made by determining the levels of the ideal
Gaussian noise sample by simple straight line interpolation between neigh-
boring cumulative distribution point pairs.

The table below shows the levels given by spline fitting and by
straight line interpolation compared to the actual levels of the ideal
Gaussian noise sample to the nearest thousandth of a decibel (for com-

parison purposes only).

Gaussian Levels (dBA) Ya L50 Lgg

Actual 48.128 43.000 37.872
Spline Fitting 48,256 42.972 37.818
Straight Line 48.884 42,940 36£.894
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Rounding to the nearest decibel as is done in practice, it is
seen that spline fitting gives the desired levels exactly, while
simple straight 1ine interpolation is in error one decibel too
high for Ljg and one decibel too Tow for Lgg.

The program SDA further computes the noise pollution level (Lyp)
and the standard deviation for each noise sample from the frequency
distribution of the noise sample. A subroutine generates twelve
frequency distribution data points from the twelve cumulative distri-
bution data points and computes the mean and standard deviation of
this ‘frequency distribution. The main program, SDA, then uses the
frequency distribution to compute the mean energy level. The mean
energy level (Leq) standard deviation (S.D.) are then used to find Lyp
from the formula.

5.3 Output

The data for each survey site were separately run through the data
reduction programs. The resulting printout from the program SDA appears
with the site data in Section 6 . Listed for each microphone position
are the sampling time period in minutes, the date of sample, the Lios
Lsg> Lgg» Lyp» and the standard deviation at every hour in sequence from
the beginning of fhe survey to the end, during which noise samples were
made. All Tevels are given to the nearest decibel.

Additional information is tabulated on the computer printout Some
hours were missed during the surveys, so no noise data can be given for
them. For these hours then, the problem accounting for the omission
was duly noted. The problems are categorized as due to ooerator,
equipment, weather or nonrepresentative noise. Equipment problems
include primarily microphone static due to humidity which necessitated
microphone replacement. Weather problems include orimarily rain

i
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during which operations had to be stopped. MNonrepresentative noise
problems occurred when temporary noise not characteristic of the area

intruded.
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6.

Noise Measurement Results

The records and results of each survey are grouped so that they

comprise booklets consisting of the site description(s), site map(s),

site photographs, noise data, and traffic and weather data. The

booklets are arranged in chronological sequence as follows:

o w n —
. . » L]

(3, ]
.

w (-] ~ o
] . L] [ ]

10.
1.

12.

Route-Section

18F - 118

33F - 1A & 2A
535

38 - 14A

174 - 1A

9 - 21C & 22D
1-295 - 8B & SA
1-195 - 1B
1-295 - 7C
440 - 1D & 3A
I-95

440F - 29

Survey Dates
12/11/72 - 12/13/72

1/8/73 - 1/10/73
2/5/73 - 2/6/73
2/13/73 - 2/16/73
2/26/73 - 2/28/73
3/19/73 - 3/21/73
4/9/73 - 4/10/73
5/10/73 - 5/11/73
5/17/73 - 5/18/73
5/22/73 - 5/23/73
6/6/73 - 6/7/13
6/11/73 - 6/12/73
7/18/73 - 7/20/73
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Municipality/County

Piscataway Twp./Middlesex
Freehold Twp./Monmouth
West Windsor Twp./Mercer
Wall Twp./Monmouth
Lawrence Twp./Mercer
Howell Twp./Monmouth
Lawrence Twp./Mercer
Hamilton Twp./Mercer
Hamilton Twp./Mercer
Perth Amboy/Middlesex
Montgomery Twp./Somerset
Montgomery Twp./Somerset

Bayonne/Hudson



Route and Section 18F - 11B

Station, Ramp, or Street Ramp B

Municipality Piscataway Township County Middlesex
Starting Time and_Date Starting Time and Date

of First Sample 16:00, 12/11/72 of Last Sample _15:00, 12/13/72
Mobile Survey Stationary Survey X Rural Suburban X
Urban

AC Power X Source Qutlets on posts on Johnson Park grounds

Inverter bC Power

Traffic counter location(s) One on existing Route 18 (River Road) about

at outlet of future Ramp B,

Road Description: P.C.C. B.C. X Other
N.A. _
Smooth Normal X Rough Bumps Holes

No holes or bumps X

Grade: Near lanes 0  Far lanes O Number of lanes: Near side 1
. ,

Far side

Center Barrier ____ Height Median ___ No Median _X
Ramp __ Overpass Underpass At grade X

Other

Location(s) and type(s) of nearest flow interrupting device(s)

Traffic signal at Metlars Lane and existing Route 18 (River Road)
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Route and Section 18F - 11B

Station, Ramp, or Street’ Ramp B .
i
Microphone Locations: :
Height of Height of Distance to Distance to flow
microphone - microphone near lane - interruption
in feet above grade - in feet device - in feet
in feet
Pos. 2 4 0 420 540
Pos. 3 4 2 115 470
Pos. &4 4 -2 £15 g6en
Pos. 5 4 n 490 630
Pos. 6 4 1 215 510

Description of Terrain

Flat and sloping downward toward all microphone

positions from existing Poute 48. All positions are on mowed grass, with

widely scattered trees.

Sight distance 2000 feet, minimum.
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NDISE MEASUREMENT DATA

ROUTE 18F SECTION 118

MICROPHONE POSITION 1

HOUR
L T

1500
1600
1700
1800
1900
2000
2100
2200
2300
0000
0100
0200
0300
0400
0500
0600
V700
0800
23900
1000
1100
1200
1300

1400

SAMPLE
SIZE
{MIN.)
XL 2

0

30

29

30

30

30

30

30

30

30

30

30

30

29

30

30

30

29

29

30

30

30

30

29

DATE
ok ok

12711772
12711772
12711772
12/11/72
12711772
12/11/72
12711772
12711772
12711772
12712772
12712772
12712772
12712772
12712772
12712772
12/12/72
12712772
12712772
12712772
12712772
127127712
127127712
12712772

12/12/72

L10
(08A)
* ok

L50

{DBA)
R k%

L90

{(DBA)
&Kk

LNP

(DBA)
*okx

STD

DEV
(08A)

*kok

NO DATA - MICROPHONE MALFUNCTION

62
59
58
59
57
60
61
53
50
" 56
52
51
59
56
58
61
61
60
61
62
62
60

69
61

58

56

54

54

53

57

57

49

44

47

o7

46

46

48

49

53

55

55

56

58

56
55

55

55
52
51
51
51
53
53
46
41
42
42
42
43
44
46
50
51
51
52
54
52
51

51

69
63
63
66
53
65
69
57
56
69
60
61
56
Y
65
67
69
77
68
68
70
56
67



NOISE MEASUREMENT DATA

ROUTE 18F SECTINN 118

MICROPHONE POSITION 2

HOUR
w kR K

1500

1639

1700

1800

1300

2000

3100

9200

0300

0400

0500

05600

0730

0800

0900

1000

1100

1200

13920

1400

SAMPLE
SIZE
(MIN.)
x %Kk

29

30

30

30

39

10

30

30

30

30

30

30

33

29

30

30

30

30

DATE
kK

12711772
12711772
12711772
12711712
12711772
1e2/11772
12711772
12711772
12/711772
12712772
12712772
12712772
12712772
12/12/772
12712772
12712772
12712772
12712772
12712772
127127712
16712772
12712772
12712772

12/12/72

L10
{DBA)
ER T

62
71
61
60
60
58
56
59
43
56
58
54
53
50
58
61
64
64
62
60
54
A
61

61
62

L50
(D8A)
* k%

57
66
58
56
55
54
52
54
46
50
49
49
4o
44
“6
51
54
57
58
57
58
57
57

57

£ 99
{DB8A)
* %

52

62

55

52

51

50

.8

50

42

45

43

43

&1

41

42

45

51

52

54

54

54

52

52

53

LNP
(CBa)
* %k

71

73

658

67

65

653

657

653

73

64

55

60

75

73

74

59

58

71

73

49

43

STD
DEV
({DBA)
* Xk

4

&



NOISE MEASUREMENT DATA

ROUTE 18F SECTION 118

MICROPHONE PQOSITION 3

HOUR
XKE¥

1600
1700
1800
1900
2000
2100
2200
2300
Q000
0100
0200
0300
0400
0500
0600
0700
08090
0900
1000
1100
1200
1300
1400

1500

SAMPLE
SIZE
(MIN.)
kk

28
30V
30
30
30
0
30
30
30
30
30
30
30
30
30
30
30
29
30
30
30
30
30

30

DATE
*okok K

12712772
12712772
12712772
12712772
12712772
12712772
12712772
12712772
12713772
12713772
12713772
12713772
12713772

12713772

12713772

12/13/772
12/13/72
12713772
12713772
12713772
12713772
12/13/72
1é/13/72

12713772

L10

(DBA)

* k%
64
63
61
60
59
NO
59
58
59
55
55
58
53
66
61
68
69
68
64
66
67
65
65

67

63

(

DATA

L50 L90 LNP
D8A) {DBA) (DBA)
a*x ko % 3 ¥k % k%K
58 54 75
58 53 T4
56 51 71
55 49 68
53 47 68
- OPERATOR ERROR
52 47 68
S1 46 70
51 46 69
46 42 66
47 42 73
47 42 82
43 41 65
S0 44 85
52 47 76
59 S4 80
61 57 82
61 56 82
57 52 75
58 53 78
59 54 77
56 51 75
58 ‘54 17
59 54 80

STO
DEV
(DBA)
b2 2

5

[



NOISE MEASUREMENT DATA

ROUTE 18F SECTION 118

MICROPHONE POSITION 4

HOUR
*x ok

1500

1600

1700

1800

1900

2000

2100

2200

2300

0000

0100

0200

0300

0400

0500

0600

0700

0800

0900

1000

1100

SAMPLE
SIZE
(MIN.)
*> %k

0

30

29

30

30

30

30

30

30

30

29

30

30

29

30

30

30

30

28

30

30

30

30

30

DATE
X ok ok 3k

12711772
12711772
127117712
12711772
12711772
12711772
12711772
12711772
12711772
12712772
12712772
12712772
12712/72
12712772
12712772
127127712
12712772
l£/12/72
12/12/772
12712772
12712772
12712772
12712772

12712772

L1o0
(DBA)
* Kok

L50
(DBA)
* ek

L0
(DBA)
*k%

LNP
(usa)
* ok

STD
DEV
(OBA}
e 3k X

NO DATA - MICROPHONE MALFUNCTION

61
59
58
56
55
55
56
53
54
55
50
51
50
57
58
60
61
58
60
60
61
690

60

64

57
56
54
53
52
52
52
49
49
49
45
45
46
48
49
52
53
54
54

56

55

54

54

52

51

50

50

49

43

46

46

45

42

42

42

A

46

47

50

51

51

51

51

51

51

653
55

62

61
60
63
57
63
65
58
61

56

65
68
69
683
66
6}
69
66

72



NOISE MEASUREMENT

ROUTE 18F SECTION 118

MICROPHONE POSITION S

HOUR
ok K

1500
1600
1700
1800
1900
2000
2100
2200
2300
0000
0100
0200
0300
0400
0500
0600
0706
0800
0900
1000
1100
1200
1300

1400

SAMPLE
SIZE

{MIN.)
ST

29
30
30
30
30
30
39
30
30
30
30
30
30
30
30
30
30
30
'29
30
30
30

. 30

DATE
& k%

12711772
12711772
12711772
12711772
12711772
12711772
12711772
127117712
12711772
127127712
12712772
12712772
12712772
12712772
12712772
12712772
12712772
12712772
12712772
12/712/72
12712772
12712772
127127712

12713772

L10
{(DBA)
* ¥k

66
65
61
60
60
59
58
60
55
57
58
55
53
49
59
60
65
65
61
63
61
62

59

NJ DATA - RAIN

65

LS50
{(D8A)
* s

60
59
58
56
56
54
53
54
52
51
49
49
44
44
o7
50
56
58
57
58
57
55

55

DATA

LS80
{DBA)
bR 2 3

56
56
54
52
52
51
50
50
%9

46

43
41
41
42
46
52
54
53
53
52
51

51

LNP
(0BA)
LR 2o

74

12

67

67

68

65

65

67

5Q

67

73

64

65

59

75

71

73

T4

68

AR
69

66

STD
DEV
(DBA)
ax ek

4

4



NDISE MEASUREMENT DATA

ROUTE 18F SECTION 118

MICROPHONE POSITION 6

HOUR
x &K

1600

1700

1800

1900

2000

2100

0100

0200

0300

0400

0500

0600

0700

0800

0300

1000

1100

1200

1300

1400

1500

SAMPLE
SIZE
(MIN.)
e 221

28

30

30

30

30

30

30

30

390

30

30

30

30

0

14

30

30

30

30

30

30

30

30

NATE
% ek ok

12/12/72
12/12/72
12/12/72
12/12/72
12/12/72
12/12/72
12/12/72
12/12/72
12713/72
12/13/72
12/13/72
12/13/72
12/13/72
12/13/72
12/13/72
12/13/72
12/13/72
12713772
12/13/72
12/13/72
12/13/72
12/13/72
12/13/72

12713772

L

{DBA)

*

66

10
x%k
61
60
61
59
58
57
57
54
56
53
55
56
52
ND
62
66
67
66
66
61
69
65
65

67

(DBA)

DATA

LS50

* %k

57

57

57

56

53

53

52

<9

51

46

47

45

4b

L3O
(DBA)
* %k

54

52

52

52

48

48

48

45

46

42

42

42

41

LNP
(034)
"ok

70

69

63

65

65

64

65

63

65

61

66

76

62

STD
DEV
(DBA)
* 0k

(S

4

- MICROPHONE MALFUNCTION

56
59
61
60
60
56
.63
58
59

59

52

55

57

56

56

52

59

53

56

56

73

T4

77

75

T4

70

17

T4

T4

T6



NOISE MEASUREMENT DATA

ROUTE 18F SECTION 118

MICROPHONE POSITION 7

HOUR
;2 2%

1600
1700
1800
1900
2000
2100
2200
2300
0000
0100
0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400

1500

SAMPLE
SIZE

{MIN.)
kX

28
30
30
30
30
30
30
30

30
30
30

30

14
30
30
30
30
30
30
30
30

30

DATE
s ok

12712772
12712772
12712772
12712772
12712772
12712772
12712772
12712772
12713772
12713772
12713772
12713772
12713772
12713772
12713772
12713772
12713772
12713772
12713772
12713772
12713772
12713772
12713772

12713772

L19

(DBA)

* %% &
59
58
56
55
54
54
54
54
54
49
53
56
NO
NO
62
60
63
63
63
65
66
62
62

58

67

(DBA)

DATA

DATA

L50
*x %k
54
54
53
52
50
50
50
49
49
46
48

o7

L3S0
(DBA)
*kx

50
51
51
49
46
46
46
46
46
42
A

43

LNP
(DBA)
L2

69

64

61

59

60

59

69

50

60

55

63

68

STD
DEV
(DBA)
kX

5

3

- MICROPHONE MALFUNCTION

- MICROPHONE MALFUNCTION

54

56

58

53

58

59

62

58

58

53

51
52
56
55
56
- 56
58
55
56

51

70

67

10

72

69

171

73

70

6R

64



ROUTE 18F SECTION 11B - TRAFFIC AND WEATHER DATA

WIND WIND
TOTAL SPEED DIRECTION TEMPERATURE HUMIDITY

HOUR DATE TRAFFIC TRUCKS* MPH DEGREE °F %

1500 12/11/72 997 56 n 68 37 55
1600 12/11/72 1663 39 0 45 37 62
1700 12/11/72 1599 16 0 A5 35 62
1800 12/11/72 1229 10 0 23 37 82
1900 12/11/72 973 5 ] 90 35 70
2000 12/11/72 748 4 0 135 32 8a
2100 12/11/72 608 4 0 135 35 62
2200 12/11/72 566 4 0 135 28 74
2300 12/11/72 437 1 0 135 37 e4
0000 12/12/72 280 4 0 135 ‘ 32 7
nnn 12/12/72 135 8 0 135 33 57
0200 12/12/72 67 1 0 ‘135 37 62
0300 12/12/72 57 3 0 135 38 58
0400 12/12/72 47 6 n 135 38 58
0500 12/12/72 98 7 0 135 38 45
0600 12/12/72 294 18 n 135 38 42
070n 12/12/72 1078 13 0 135 38 74
0800 12/12/72 1547 34 0 135 39 72
0900 12/12/72 nn 49 n 180 37 72
1000 12/12/72 972 56 n 180 36 Al
1100 12/12/72 1048 58 0 202 36 n
1200 12/12/72 1036 a1 0 180 33.5 7¢

1300 12/12/72 915 an n 158 34 78

*SAMPLE TIME 30 MIN. 68



ROUTE 18F SECTION 11B - TRAFFIC AND WEATHER DATA

*SAMPLE TIME 30 MIN.

69

WIND WIND
TOTAL SPEED  DIPECTION  TEMPERATURE  HUMIDITY
HOUR DATE  TRAFFIC  TRUCKS*  MPH DEGREE °F g
1400 12/12/72 967 28 0 180 32 78
1500 12/12/72 - - - - - -
1600 12/12/72 1460 19 0 180 33 78
1700 12/12/72 1225 14 0 180 33 90
1800  12/12/72 988 5 0 180 33 90
1900  12/12/72 858 5 n 180 33 an
2000  12/12/72 603 2 0 135 32 90
2100  12/12/72 564 2 0 135 33 100
2200  12/12/72 467 1 0 135 33 100
2300 12/12/72 374 5 0 135 36 100
0000  12/13/72 25 2 n 135 36 100
0100  12/13/72 122 1 0 13 36 100
0200  12/13/72 67 2 0 68 36 100
0300  12/13/72 46 7 0 68 35 100
0400  12/13/72 62 2 0 68 35 100
0500 12/13/72 162 12 0 68 36 100
0600 121372 339 16 0 23 37 100
0700  12/13/72 1228 32 0 338 45 100
0800  12/13/72 1438 a7 0 0 26 -
0900  12/13/72 1165 38 n 23 46 -
1000 12/13/72 964 63 1 23 26 -
100 12/13/72 993 55 4 23 a7 -
1200 12/13/72 1196 49 7 23 48 -



ROUTE 18F SECTION 11B - TRAFFIC AND WEATHER DATA

WIND WIND
TOTAL SPEED DIRECTION TEMPERATURE HUMIDITY
HOUR DATE TRAFFIC TRUCKS* MPH DEGREE °F A
1300 12/13/72 1079 48 8 23 ag -
1400 12/13/72 n21 36 5 23 45 -
1500 12/13/72 298 45 8 45 43 -

*SAMPLE TIME 30 MIN.

70



Route and Section 33F-1A & 2A

Station, Ramp, or Street _ Ramp EN

Municipality __ Freehold Township County Mormouth
Starting Time and Date Starting Time and Date

of First Sample 14:00, 1/8/73 of Last Sample 13:00, 1/10/73
Mobile Survey Stationary Survey X ' Rural Suburban X
Urban

AC Power X Source OQutlet on pole adjacent to Willowbrook Maintenance

Yard office

Inverter DC Power

Traffic counter location(s) One counter on Rt. 79 at outlet of future

Ramp EN, approximately.

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

N.A.

Smooth Normal X  Rough Bumps Holes
X

No holes or bumps
Grade: Near lanes O Far lanes O Number of lanes: Near side 1

Far side 1

Center Barrier. Height Median No Median X
Ramp Overpass Underpass At grade X
Other

Location(s) and type(s)‘of nearest flow interrupting device(s)

Traffic signal at Rt. 9 & Rt. 79. Stop sign at Rt. 79 & Willowbrook Rd.

n



Route and Section 33F-1A & 2A

Station, Ramp, or Street Ramp EN

Microphone Locations:

Height of Height of Distance to Distance to flow
microphone - microphone near lane - interruption
in feet above grade - in feet device - in feet
in feet :
Pos. 1 4 8 650 800
Pos. 2 4 4 380 875
Pos. 3 4 4 120 1000
Pos. 4 4 _ 4 640 850
n 9
Pos. 5 4 4 45( 75
1050
Pos. 6 4 4 220
' 4 4 580 1175
Pos. 7

Description of Terrain F1qt, Windbreak of deciduous trees and shrubs to

15 ft. height along Rt. 79 and along Willowbrook Rd. Dead grass and weeds

to 3 ft. height over most of survey area. Positions 1, 2, 5, 6, and 7

are in this grass. Positions 3 and 4 also have sparse deciduous trees

and brush. No solid barriers of any kind between existing Rt. 79 and

existing Willowbrook Rd. and microphone positions. Sight distance over

grass 1000 feet minimum and 400 feet at Positions 3 and 4. Shopping

center on west side of Rt. 79 opposite most of survey area.

72
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RT. 33F SECTION |A & 2A




NOISE MEASUREMENT DATA

ROUTE 33F SECTION 1A & 2A

MICROPHONE PUSITION 1

SAMPLE :

SIZE L10 LS50 L90 LNP
HOUR  (MIN.) DATE (DBA)  (DBA)  (DBA)  (DBA)
2 % 3% X a4 kA X % %% % A % % %k * &%k * X%k %
1400 30 01/08/73 54 48 45 65
1500 39 01708773 51 43 45 56
1500 30 01/08/73 53 49 46 60
1700 30 01/08/73 54 49 46 60
1RO0 30 01/08/73 51 &7 43 59
1900 30 01/08/73 51 47 43 60
2000 0 01/08/73 NO DATA - OPERATOR ERROR
2100 0 01/08/73 NO DATA - OPERATOR ERROR
2200 30 01/08/73 48 &3 38 55
2300 30 01/08/73 49 42 38 56
0000 30 01/09/73 51 %5 41 59
0100 30 01709773 51 43 42 63
0200 30 01/09/73 «8 41 37 61
0300 30 01/09/73 46 &2 38 53
0400 30 01/09/73 50 A 41 56
0500 30 01/09/73 53 47 42 60
0600 30 01/09/73 53 49 45 58
0700 29 01709773 56 53 49 62
0800 30 01/09/73 55 53 50 61
0900 30 01709/73 55 51 47 62
1000 30 01/09/73 55 50 47 64
1100 30 01/09/73 55 51 47 60
1200 30 01/09/73 55 52 49 61
1300 30 01/09/73 57 53 50 63

75

STD
DEV
(bBaA)
* Xk

4

3



ROUTE 33F SECTION 1A & 2A

NOISE MEASUREMENT DATA

MICROPHONE POSITION 2

1600
1700
1800
1200
2000
2100
2290
2309
0000
0100
0200
0300
0400
0500
0639
0790
0800
0900
1000
1100
1200

1300

SAMPLE
S1ZE
(MIN.)
* X K XK

30
23

0

0
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

30

DATE
*ok ok

01/09/73
01/09/73
01/09/73
01/09/73
01/09/73
01/09/73
01/09/73
01/09/73
01/09/73
01/09/73
01/10/73
01/10/73
01/10/73
01/10/73
01/10/73
01/10/73
01710773
01/10/73
01/10/73
01/10/73
01/10/73
01/10/73
01710773

01/10/73

L10
{DBA)
* X

57
57
NO
NO
58
60
59
59
57
56
57
56
53
51
54
54
57
60
61
61
62
61
60
60

76

{

DATA

DATA

L50 L90
DBA)  (DBA)
K % % L3 %3
53 50
53 50
- OPERATOR
- OPERATOR
54 51
5¢ 51
55 51
55 51
53 49
51 47
51 46
49 &4
«6 41
44 40
48 42
47 42
53 49
56 52
58 55
57 54
57 53
57 53
56 52
55 51

LNP
(DBA)
%%k

64

64

ERROR

ERROK

67

69

64

65

63

617

65

64

62

59

65

62

63

56

65

67

69

67

67

65

STO
DEV
(DBA}
%* % %

3

3

J\

(%1

Ui



Ao

ROUTE 33F SECTION 1A & 2A

NOISE MEASUREMENT DATA

MICROPHONE POSITION 3

HOUR
kK%

2200
2300
0000
0100
0200

0300

0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000

2100

SAMPLE
SIZE
(MING)
* %k

30
30
39
30
30
30
30
30
30
30
30
30
30
30
30

30

DATE
Rk

01/08/713
01708773
01709773
01/09/13
01709773
01709773
01/09/73
017097713
017097713
01709773
01709773
01/709/73
01709773
0170971713
01/09/73
01/09/73
01/09/73
01/09/73
01/09/73
01/09/73
01709773
01709773
01/209/773

01/09/73

L10O

(DBA)
.k

55
54
58
56
55

55

57
58
62
64
63
63
63
63
62
ND
NO
NO
NO
NG
NO
NO
NO

77

L50 L90
(DBA)  (DBA)

* kX %* %%

48 2

48 41

49 45

47 42

50 46

52 48

50 46

53 50

50 46

56 49

60 54

57 52

57 51

58 53

57 53

58 53

DATA - OPERATOR
DATA - OPERATOR
DATA - OPERATOR
DATA - OPERATOR
DATA - OPERATOR
DATA - OPERATOR
DATA - OPERATOR
DATA - OPERATOR

L

{DBA)

NP

%* 3k

ERROR

ERROR

ERROR

ERROR

ERROR

ERROR

ERROR

ERROR

67
64
67
67
b6
64
68
67
68
73
72
71
72
71
71

70

STD
DEV
(DBA)
L2 3

5

5



ROUTE 33F SECTION 1A & 2A

NOISE MEASUREMENT DATA

MICRUPHONE POSITION 4

HOUR
o X

1400
1590
1600
1700
1300
1300
2000
2100
2200
2399
0000
01093
0200
0300
0490
0500
3600
Q700
0800
0900
1000
1100
1200

1300

SAMPLE
SIZE

(MIN.)
ok

30
29

0

0
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

30

DATE
ke ek

01709773
01/09/73
J1/709/73
01/09/773
017097713
01709773
01/09/73
01/09/73
01/09/73
01/09/73
01710773
01710773
01710773
01/10/73
01/10/73
01710/73
01710773
01710773
01710773
01/10/73
01/10/773
01710773
01710773

01710773

L10
{DBA)
* kK

55
55
NO
NO
57
55
56
55
58
56
53
51
50
48
52
53
55
58
60
60
59
59
59

57

(

DATA

DATA

L50 L90
DBA ) (DBA)
* % Xk % ki
52 48
52 48
- OPERATOR
- OPERATOR
53 51
52 50
53 51
53 50
54 51
53 49
48 44
a1 42
46 42
43 38
45 41
47 42
51 48
54 51
57 54
55 . 51
56 51
54 51
54 51
53 50

LNP

(DBA)

* %%
63
62

ERROR
ERROR

65
b4
51
61
63
55
60
59
57
556
61
51
60

62

64

66

66

64

66

63

STD
DEV
(DBA)
* %k K

3

3



ROUTE 33F SECTION 1A & 2A

NOISE MEASUREMENT DATA

MICROPHONE POSITION 5

HOUR
LEE L

1400
1500
1600
1700
1800
1900
2000
2100
2290
2300
0vo0
0100
0200
03490
0400
0500
0600
0700
0800
0900
1000
1100
1200

1300

SAMPLE
SIZE
(MIN.)
LR X 3
30
30
30
30

30

30
30
30
30
30
30
29
30
30
30
30
30
30
30
30
30
30

30

DATE
Fkx kK

01/08/73
01/08/73
01/08/73
01/08/73
01708773
01708773
01/08/73
01708773
01/08/73
01/08/73
01/69/73
01/09/73
01709773
01/09/73
01/09/73
01/09/73
01/09/73
01/09/73
01/09/73
01/09/73
01/09/73
01/09/73

01709773

‘ 01/09473

I

L10
(DBA)
*kk

54
50
53
55
52
51
50

51

51
50
50
47
44
46

51

57

55

56
55
55

55

79

LS50
{DBA)
¥* 2%k ok

48
48
49
49
48
47
47
a6
47
46
44
21
39
19
“1
44
48
53
53
51
51
52
51

52

LS0
(DBA)
* kK

45
45
46
46
44
44
43
42
44
42
40
37
36
37
37
40
44
50
50
47
47
48
47

48

LNP
(DBA)
3% ko

b4

56

60

71

58

60

59

62

61

58

60

65

58

50

54

57

59

65

60

62

65

60

60

62

STD
DEV
(0BA)
Rk

4

3



ROUTE 33F SECTION 1A & 2A

NOTSE MEASUREMENT DATA

MICROPHONE POSITION 6

HOUR
LR 1

2200

2300

0030

0100

0200

0300

0400

0500

V600

0700

0800

0300

1000

1100

1209

1300

1400

1500

1630

1700

1300

1300

2000

2100

SAMPLE
SIZE

(MINJ)
% %ok w

30

30

30

30

29

30

30

30

30

30

3u

30

30

DATE
*Rkk

0L/08/73
01708773
01709773
01709773
01/09/73
01709773
01709773
01/09/73
01709773
01/09/73
01/09/73
01709773
01/709/73
01709773
01/09/73
01/709/73
01/09/73
01/09/73
Ul/09773
01L/09/773
01709773
01/Q9/73
01/69/73

01709773

80

L10 L50 L90
(UBA)  (DBA)  (DBA)
k% % A e * kK
52 &7 43
53 46 42
53 48 45
51 47 43
49 A 41
&9 46 42
49 45 41
50 47 45
53 49 46
57 53 49
NU DATA - OPERATOR
NO DATA - OPERATOR
58 53 49
58 53 50
57 53 50
58 54 51
NO DATA - OPERATOR
NO DATA - OPERATOR
NO DATA - OPERATOR
NO DATA - OPERATOR
NJ DATA - OPERATOR
NO DATA — DPERATOR
NO DATA - DPERATOR
NO DATA - OPERATOR

LNP
(DBA)
% Kk

63

62

60

62

55

55

57

57

63

65

ERROR

ERROR

68

64

6%

64

ERROR

ERROR

ERROR

ERROR

ERROR

ERROR

ERROR

ERROR

STOD
DEV
(0BA)
koK

4

5



NOISE MEASUREMENT DATA

ROUTE 33F SECTION 1A & 2A

MICROPHONE POSITION 7

{

SAMPLE ‘ STD

SIZE L1Q LSO L90 LNP DEV
HOUR  (MIN.) DATE {DBA) (DBA) (DBA) (DBA) (0BA)
*® %k X X% o X %x Aok ¥k * % %k * %k xk % kXK xkE L3 3 3
1400 39 91709773 55 51 47 64 4
1500 29 01/09/73 54 50 46 61 A
1600 30 01709773 56 53 51 64 3
1700 30 01/09/73 55 51 47 65 4
1800 0 01709773 NJO DATA - OPERATOR ERROK
1900 0 01/09/73 NO DATA - OPERATOR ERROR
2000 30 01/09/73 55 51 47 60 3
2100 30 01/09/73 55 52 49 61 3
2200 30 01709773 57 __ 53 50 63 3
2300 30 01/09/73 45 &3 41 52 3
0000 30 01/10/73 50 a7 43 57 3
0100 28 01/10/73 49 45 41 55 3
0200 30 01/10/73 47 44 41 51 2
0300 30 01/10/73 46 43 41 50 2
0400 30 01/10/73 48 4 41 53 3
0500 30 01/10/73 48 44 41 53 3
0600 30 01/10/73 52 49 46 57 3
0700 30 01/10/73 54 51 48 59 3
0800 30 01/10/73 55 53 51 59 2
0900 30 01/10/73 56 53 50 62 3
1000 30 01/10/73 57 53 51 62 3
1100 30 01/10/73 56 53 51 61 2
1200 30 01/10/73 53 49 46 59 3
1300 30 01/10/73 52 48 46 57 3

81



ROUTE 33F SECTION 1A & 2A -

TRAFFIC AND WEATHER DATA

WIND WIND
TOTAL SPEED DIRECTION TEMPERATURE HUMIDITY
HOUR DATE TRAFFIC TRUCKS* MPH DEGREE °F %
1400 01/08/73 664 30 0 15 30 -
1500 01/08/73 655 24 330 26 -
1600 01/08/73 1012 24 0 340 21 -
1700 01/08/73 1169 10 0 340 18 -
1800 n1/08/73 1237 9 0 360 18 -
1900 01/08/73 850 9 ) 360 18 -
2000 01/08/73 746 5 0 330 18 -
2100 01/08/73 755 1 0 350 17 -
2200 01/08/73 609 1 0 350 17 -
2300 01/08/73 393 3 ¢ 15 15 -
0000 01/09/73 312 2 0 15 13 -
0100 01/09/73 217 2 0 12 13 -
0200 01/09/73 79 0 0 0 12 -
0300 01/09/73 32 3 0 342 12 -
0400 01/09/73 35 2 0 0 10 -
0500 01/09/73 32 8 0 341 1N -
0600 01/09/73 40 19 0 319 10 -
0700 01/09/73 144 23 0 300 10 -
0800 01/09/73 463 22 0 300 10 -
0900 - 01/09/73 894 23 0 310 15 -
1000 01/09/73 802 24 0 320 15 -
1100 01/09/73 773 26 0 320 20 -
1200 01/09/73 799 19 n 310 21 -
1300 01/09/73 882 22 n 310 23 -

*SAMPLE TIME 30 MIN.

82



ROUTE 33F SECTION VA & 2A - TRAFFIC AND WEATHER DATA

*SAMPLE TIME 30 MIN.

83

WIND WIND
TOTAL SPEED DIRECTION TEMPERATURE ~ 'HUMIDITY
HOUR DATE TRAFFIC TRUCKS* MPH DEGREE °F z
1400 01/09/73 1012 27 n 300 25 -
1500 01/09/73 918 24 0 310 24 -
1600 M/09/73 1080 1 0 290 23 -
1700 01/09/73 1146 5 0 285 20 -
1800 n1/09/73 1234 8 0 270 17 -
1900 01/09/73 8n3 - 0 260 13 -
2000 01/09/73 mn - 0 255 12 -
2100 M/09/73 €64 3 0 255 12 -
2200 01/09/73 476 1 0 246 12 -
2300 01/09/73 361 2 0 259 10 -
0000 01/10/73 267 | 0 0 255 10 -
0100 01/10/73 186 1 0 265 10 -
0200 01/10/73 74 - N 249 10 -
0300 01/10/73 19 - 0 262 10 -
0400 01/10/73 36 0 0 262 10 -
- 0500 01/10/73 22 1 0 248 10 -
- 0600 01/10/73 64 7 0 250 10 -
0700 01/10/73 204 20 0. 248 13 -
0800 01/10/73 604 25 0 260 16 -
0900 01/19/73 863 23 2 245 24 -
1000 01/10/73 742 27 6 270 24
1100 01/10/73 800 20 7 280 27 -
1200 01/10/73 783 16 7 240 29 -
1300 01/10/73 976 22 10 280 3 -



Route and Sectfon 535

Station, Ramp, or Street 186 + 00 S. B.

Municipality West Windsor Township County  Mercer
Starting Time and Date Starting Time and Date

of First Sample 15:00, 2/5/73 of Last Sample 14:00, 2/6/73
Mobile Survey __ Stationary Survey _X Rural X Suburban
Urban

AC Power X Source Mercer County Park Commission maintenance building

Inverter DC Power

Traffic counter location(s) Route 535 at Station 186 approximately

Road Description: P.C.C. B.C. X Other
N.A. _
Smooth Normal Rough X  Bumps X Holes X

No holes or bumps
Grade: Near lanes O Far lanes O Number of lanes: Near side 1

Far side 1

Center Barrier Height Median No Median _ X
Ramp Overpass Underpass At grade X
Other

Location(s) and type(s) of nearest flow interrupting device(s)

None
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Route and Section 535

Station, Ramp, or Street

186 + 00 S. B

Microphone Locations:

Height of Height of

Distance to

Distance to flow

microphone - microphone near lane - interruption
in .feet above grade - in feet device - in feet
in feet
Pos. 1 4 4 125 N/A
Pos. 2 4 4 225
Pos. 3 4 2 425
Pos. 4 Deleted because of equipment trouble
Pos. 5 N/A
Pos. 6 N/A
Pos. 7 N/A

Description of Terrain

Field covered with short grass stubble.

Rolling slightly downward toward Position 3.

Sight distance 2000 f§. minimum.
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ROUTE 535

NOISE MEASUREMENT DATA

MICROPHUNE PISITION 1

HIUR
kK

1500

1409

1700

1300

13900

2000

2100

2200

2300

0300

0400

0500

06930

0720

0800

0900

1000

1100

1200

1300

1400

SAMPLE
SIZE
{MIN.)

ok
30
30
30
30
30
39
30
30
30
30
30
30
30
29
30
30

30

30
30
30
30
30

30

DATE
Be¥x

V2/05/73
02705773
J2/05/773
02/05/773
02/05/73
027035773
02705773
02705773
02705773
02/706/73
02/06/73
V2/06/73
02706/73
02/0€/73
02/06/13
02/06/73
02706773
02706773
02706773
02/706/73
02706773
02706773
02/06/73

02706773

L1O
{(DBA)
L2 2

60
61
b4
63
59

58

57
57

58

53
50
50
50
57
63
64
62
55
61
61
61
61

88

L50
(DBA)
* w3

51
55
59
54
51
48
47
«5
5
X
45
48
«8
48
&7
46
55
58
54
L6
51
54
52

52

L90

(DBA)
& dok

43

45

52

46

43

490

&1

«l

42

41

46

45

45

43

42

48

51

47

4}

&6

47

45

46

L NP
(DBA)
%ok
T4
73
73
T«
T4
71
71
70
69
71
66
50
56
63
53
69
T4
73
72
65
73
72
T4

73

STD
DEV

{DBA)
Ewx

7

5



ROUTE 535

NOISE MEASUREMENT DATA

MICROPHONE PAOSITION 2

HOUR
% 2 % 3%

1600
1700
1800

1900

0100
0200

0309

0800
0300
1000
1100
1200
1300

1400

SAMPLE
SIZE

(MIN.)
ok

30

0

0

0

30

30

30

30

30

39

30

30

30

29

30

30

30

30

30

30

30

30

30

DATE
o

02705773
02/05/173
02/05/73
02705773
02705773
02/05/713
02705773
02705713
32705773
32/06/73
02/06/73
02706/73
02/06/73
02/06/73
2706773
027067173
02/06/73
02706773
02706773
02706/73
02706773
02/06/73
02/706/73

02706773

L10 L50 L90

(DBA)  (DBA)  (DBA)

% 2% Xk % %k % % XK
55 52 8
NO DATA
NO DATA - MICROPHONE
NO DATA - MICROPHONE
56 51 44
55 49 42
53 46 41
53 45 41
53 5 &1
53 6 41
51 44 41
51 48 45
50 48 45
50 48 45
51 8 45
60 50 45
59 54 48
60 55 51
58 53 48
57 51 47
58 52 47
58 53 48
53 51 46

LNP
(0BA)
% %k

64

STD
DEV
{0BA)
kK

[

~ MICROPHONE MALFUNCTION

MALFUNCTION

MALFUNCTION
68 5
65 5
62 5
61 5
62 5
51 5
58 4
59 3
57 3
59 3
58 3
T4 6
67 4
66 4
65 4
65 4
68 5
66 4
68 5

NO DATA - MICROPHONE MALFUNCTION
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RIJUTE 535

NOISE MEASUREMENT DATA

MICROPHONE POSITION 3

HOUR
P Y

1503

1599

1700

1300

1900

2000

2300

0030

J100

92900

0300

0530

060D

0700

0809

0900

1000

1100

1200

1320

1400

SAMPLE
SiZc
{(MING)

* xe % %k

28

30

30

30

30

30

30

30

30

30

29

30

29

30

DATE
ok k%

02705773
02705713
02/05/73
02705713
02705773
02705773
02/05/73
02705773
02705713
02706773
02/06/73
02706773
02706773
22/06/773
02/06/73
02726773
02/06/73
02/06/73
02/706/73
02706773
02706773
02/06/73
G2/06/73

02706773

L10
(DBA)
* ko

50
52
61
58
50
50
50
45
47
46
45
51
50
49
NG
43
52
53
52
56
57
51
NO
50

90

STD

LS50 L30 LNP DEV
(DBA) (bBA) (DBA} (DBA)
3 a2k % % & = K x % %
46 42 63 4
48 44 60 4
57 52 69 4
53 51 63 3
44 41 57 &
L4 41 57 A
&7 43 56 3
41 37 540 3
&2 38 56 4
43 40 52 3
42 39 52 3
47 44 59 3
8 45 56 3
45 41 55 3

DATA - MICROPHONE MALFUNCTION
L4 41 53 3
48 45 57 3
49 46 58 3
48 45 57 3
51 47 63 4
52 47 65 4
47 43 60 4
DATA - MICROPHONE MALFUNCTION

46 42 57 4



ROUTE 535 -

TRAFFIC AND WEATHER DATA

*SAMPLE TIME 30 MIW.

91

WIND WIND
TOTAL SPEED DIPECTION  TEMPERATURE  HUMIDITY

HOUR DATE  TRAFFIC  TRUCKS*  MPH DEGREE of %
1500  N2/05/73 - 7 0 350 54 -
1600 (02/05/73 - 3 n 325 52 -
1727 02/05/73 - 2 n 334 50 -
1800 02/05/73 - 0 0 345 45 -
1900  02/05/73 - 1 0 360 41 -
2000 02/05/73 - 0 0 5 44 -
2100  N2/05/73 - 0 0 1 45 -
2200  02/05/73 - n 0 332 40 -
2300  02/05/73 - 0 1 334 39 -
noon  02/06/73 - 0 0 334 38 -
0100  N2/06/73 - 0 0 350 37 -
0200  02/06/73 - 0 342 39 -
0300  02/06/73 - 0 0 314 38 -
0400  02/06/73 - 2 0 341 38 -
0500 02/06/73 - 0 5 1 36 -
n600  N2/06/73 - 1 0 12 36 -
700 02/06/73 - 3 - 13 34 -
ngoo  02/06/73 - 8 0 20 37 -
0900  02/06/73 - 1 0 30 38 -
1000 02/06/73 - 7 4 360 44 -
100 02/06/73 - 5 7 40 43 -
1200  02/06/73 - 3 0 22 42

1300  02/06/73 - 0 5 38 40 -
1400  02/06/73 - 2 3 28 44 -



Route and Section 38-14A

Station, Ramp, or Street Ramp W S

Municipality Wall Township County Monmouth
Starting Time and Date Starting Time and Date

of First Sample 17:00, 2/13/73 of Last Sample 08.00, 2/16/73
Mobile Survey ___ Stationary Survey _X Rural _X  Suburban
Urban

AC Power X Source N.J.D.0.7T. junction box at intersection of

existing Rt. 38 and Rt. 34,

Inverter DC Power

Traffic counter location(s) One at Rt. 34 N. B. and one at Rt. 34 S. B.

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

N.A.

X Rough Bumps Holes

X

Smooth Normal

No holes or bumps

Grade: Near lanes -2.5% Far lanes +2.5% Number of lanes: Near side 2

Far side 2

Center Barrier Height Median _ X  No Median
Ramp Overpass Underpass At grade X
Other

Location(s) and type(s) of nearest flow interrupting device(s)

Traffic light at intersection of Rt. 34 and existing Rt. 38 »
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Route aﬁd Sectfon

38-14A .

Station, Ramp, or Street Ramp W S

Microphone Locations:
Height of Height of Distance to Distance to flow
microphone - microphone near lane - interruption
in feet above grade - in feet device - in feet

in feet

Pos. 1 4 4 670 670

Pos. 2 4 7 400 600

Pos. 3 4 8 115 500

Pos. 4 . 4 4 710 720

Pos. 5 Deleted because of equipment trouble

Pos. 6 4 5 215 650

Pos. 7 4 8 730 900

Description of Terrain

Rol1ing slightly upwards from existing Rt. 34

towards all microphone positions, with fsolated hillocks. At least

75% scrub pine and oak to 20 ft. in height; remainder other deciduous

trees to 20 ft. in height.

Moderate brush to 3 ft. in height. Sight

distance in woods - 75 ft. maximum. Sight distance in open areas -

150 ft. maximum.

LY
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RT 38 SECTION 14A




NOISE MEASUREMENT DATA

ROUTE 38 SECTION 1l4a

MICROPHANE POSITIUN 1

HAIUR
ok K

1700

1300

1900

2990

2100

2200

21330

0030

J1J0

0290

D300

0409

0500

0530

Q700

93990

0300

100V

1100

1230

v

SAMPLE
SIZE
(MIN.)
PR L

25

10

25

25

25

25

DATE
* %k

02/13773
027137132
G2/13/713
02713773
02713773
02713773
02713773
02714773
02714773
02714773
02/14/73
02714773
02714773
02714773
92714773
02714773
02714773
02/14/173
02714773
027147713
02/714/73
2/14/772
02714773

D2/714/773

L10
{DBA)
* k%

50
45
Ni)
45
&7

47

39
42
39
43

41

45
45
50
54
53
56

61

96

{DBA)

DATA

L50

L3

42

37

L30
(DRA)
%%k

37

33

LNP
(bBA)
* % X

59

53

STO
DEV
{0BA)
R

6

5

- MICROPHONE MALFUNCTION

39
39

39

39

44

48

4a

42

40

41

43

A

49

51

50

35

29

29

27

26

27

<0

45

<1

36

37

38

40

46

46

4h

594
56
55
52
52
56
50
54
55
61
55

53

52

68

73



NJISE MEASUREMENT DATA

ROUTE 38 SECTION 144

MICROPHONE POSITION 2

HOUR
* %k %k

2430
0500
0500
0790
08930
0900
1000
1100
1200
1330
1400
1530
1600
1700
1800
1900
2000
2100
2200
2300
0000
0100
0200

0300

SAMPLE
SIZE
(MING)
% Kol %
21
25
25
25

25

25

25

25
25

25

25
25
25
25
25
25
25
25
25
25

25

DATE
* Rk %

02/15/73
02/15/73
02/15/73
02/15/73
02/15/13
02/15/72
02/15/73
02/15/73
02/15/73
22/15/73
02/15/73
02/15/73
02/15/73
02/15/73
02/15/73
02/15/73
02/15/73
02/15/73
02/15/73
02/15/73
02/16/73
02/16/73
02/156/73

02716773

L10
(D3A)
* %k

39
43
th
50
49
63
60
64
53
71
70
71
NO
56
57
55
54
52
53
46

49

46

564

97

(NBA)

DATA

LS50

* %k

36

39

49

46

45

48

49

48

45

63

690

56

LSO
(DBA)
kK

32
36
37
42
&1
42
44
41
41
54
45

49

LNP
{DBa)
*kk

«7
&9
49
56

55

89
87
63
35
91

91

STD
DEV

{DBA)
*akk

4

3

- MICRNPHONE MALFJUNCTION

46

45

45

43

L4

42

39

39

42

41

41

38

40

41

40

40

37

35

35

62

63

66

67

66

66

52

58

61

56

64



NOISE MEASUREMENT DATA

ROUTE 38 SECTION 1-4A

MICRUOPHONE PASITION 2

SAMPLE
SIZE
ke k

25
25
25
25

25

DATE
ook ok

02715773
02/16/73
02/716/73
02716773

02716/73

L10
{b38A)
o’ ke

49
45
49

52

98

L50
{NBA)
*%k %

36

29

42

48

49

L90
{DBA)
k%

32

35

28

L4

45

LNP
(DBA)
ok
43
54
61

58

STD
DEV
(DBA)
* A ¥

4

4



NOISE MEASUREMENT DATA

ROUTE 33 SECTION 14A

MICROPHONE POSITION 3

SAMPLE $TD
SIZE L10 L50 L90 LNP DEV

HOUR  (MIN.) DATE (DBA)  (DBA)  (DBA)  (UBA)  (DBA)
g kK wk k% ok * kK * kXK xxk * %ok
1800 25 02/14/73 1 56 52 63 4
1900 25 02/14/73 61 57 53 57 3
2000 25 02/14/73 59 52 46 69 5
2100 25 02/14/73 59 53 50 55 4
2200 0 02/14/73 NO DATA - RAIN
2300 0 02/14/73 NO DATA - RAIN
0000 9 02/15/73 NO DATA - RAIN
0100 o 02/15/73 NO DATA - RAIN
0200 0 02/15/73 NO DATA - RAIN
0300 0  02/15/73 NO DATA - RAIN
0400 20 02/15/13 51 37 32 63 7
0500 25 02/15/73 53 41 37 66 7
0600 0 02/15/73 NO DATA - EQUIPMENT PROBLEM
0790 25 02/15/73 62 55 47 74 5
0800 25  02/15/73 59 53 48 67 A
0900 25  02/15/73 65 54 48 79 7
1000 25 02/15/73 63 54 48 76 6
1100 25 02/15/73 © 6a 53 46 79 7
1200 25  02/15/73 55 50 46 63 4
1300 25 02/15/73 b4 57 51 75 5
1400 25 02/15/73 63 57 51 73 5
1500 25 02/15/73 66 56 49 76 6
1600 25  02/15/73 60 55 48 71 5
1700 25  02/15/73 61 52 50 66 4

o

ETLN
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NOISE MEASUREMENT DATA

ROUTE 3R SECTINN 144

MICROPHONE POSITION 3

HOUR
XXX

1800
1939
2000
2100
2200
2300
0200
0100
0200
0300
0400
0500
0600
0790

0800

SAMPLE
S1Z¢
(MIN.)
LR X

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

DATE
%* i & &

02/15/73
02/15/73
02/15/73
02/15/73
02/15/73
02/15/73
02/16/73
02716773
02/16/73
02/16/73
02/16/73
02/16/73
02/16/73
02716773

02/716/73

L19
(0BA)
k ko

61
60
57
58
57
56
56
52
47
51
&6
55
56
62

62

100

L50
(0B4a)
* %

54

53

50

50

49

&7

47

41

37

35

35

45

50

57

55

L0
(NB3A)
k&

46

47

41

44

42

42

41

36

31

29

31

37

45

52

50

LiNP
(ORA)
*odede

73

70

79

71

53

67

673

62

63

63

72

73

STO
DEV
(DBA)
% %k

6

5



NOISE MEASUREMENT DATA

ROUTE 38 SECTION 1é4A

MICRONPHONE PUSITION <«

HJUR
* ok k

17390

1300

1500

2000

2100

2209

2300

0000

0100

0200

03930

9400

0500

0600

0700

0800

0909

1000

1100

12900

1390

1400

1500

1600

SAMPLE
SIZE

(MING)
* % X X

25

25

25
25
25
25
25
25
25
25
25
25
25

25

DATE
* e ok K

02713773
02/713/73
02713773
02/13/73
02/713/173
02/713/73
J2/13/73
02/14/73
02/714/73
027147713
02714773
02714773
02/14/73
02/14/73
J2/14/173
D2/14/73
02714773
02714773
02/14/773
02/;4/73
02/714/73
02714773
02/14/73

02/14/73

L19
(DBA)
wEk
48
47
NO
42
&7
45
4%
NJ
41

39

40
50
51
50
47
45
43
45
47
52
51
55

60

101

(NBA)

DATA

DATA

L590

* %X

40

37

L90
(DBA)
* %k %

36

33

LNP
(DBA)
* % %

79

6J

STD
DEV

{DBA)
* %k

6

6

- MICROPHONE MALFUNCTION

38
319
39
39
34
31
30
31
40
46
&7
43
39
38
40
49
a3
48
49

50

34

35

35

35

29

27

26

26

34

39

42

el

35

35

36

36

37

44

46

46

57

55

54

51

EQUIPMENT PROBLEM

5S4

51

57

54

64

51

57

52

57

49

57

57

74

56

67

Ta



NOISE MEASUREMENT DATA

ROUTE 38 SECTION 14A

MICROPHONE POSITION 6

HOUR
ok ke

18090
1900
2000
2100
2200
2300
0000
J100
3200
0300
0430
0500
0690
J700
JROO

0900

1300
1400
1500
15600

1700

SAMPLE
SIZE
(MING)
* v f 3k

25

25

25

(&)

[§N]
n

(@}

DATE
2 o o ok

02714773
02/14/73
02/14/73
02/14/73
02/14/73
02/14/73
02/15/73
02/15/73
02/15/13
02/15/73
02/15/73
02/15/73
22/15772
02/15/73
02/15/73
22/15773
02/15/73
02/15/73
02/15/73
02/15/73
02/15/73
02/15/73
02/15/73

02/15773

L1O

(DBA)
Koo

59
60
53
57
N9
NO
ND

ND

NO
57

NO

NO
56
€5
67
656
59

63

102

$TH
LS50 L90 LNP NEV
(DBA) {DBA) {DBA) (DBA)
# o ok * %k * ok
55 52 65 3
57 54 64 3
54 51 51 3
53 51 62 3
DATA - RAIN
DATA - RAIN
DATA - RAIN
DATA - RAIN
DATA -~ RAIN
DATA - RAIN
DATA - MICROPHONE MALFUNCTION
45 42 57 <
DATA - EQUIPMENT PRDBLEM
52 a7 55 “
DATA - EQUIPMENT PROBLEM
56 48 T7 5
53 49 75 5
DATA -~ MICROPHONE MALFUNCTION
50 45 b4 4
593 51 73 6
57 50 81 7
57 51 73 6
56 52 65 3
583 53 79 4



NIISE MEASUREMENT DATA

ROUTE 38 SECTION 14A

MICROPHONE POSITION 6

HJUR
® ok

1300
1900
2000
2100
2200
2300
0000
0100

0200

SLAVIY)
0500
06920
0700

0800

SAMPLE
SIZE
{MIN.)
TR E
25
25
25

25

25

25

25
25
25
25

25

DATE
*kax

02715773
02/15/73
02)15/73
V2/15/7173
02/15/73
02715773
02/16/73
02716773
02/16/73
02/16/73
02/16/73
02716/73
02/16/73
02/16/73

02/16/73

L10

{DBA)

* % %
58
63
60
57
NO
ND
NO
54
47
53
51
51
55
59

61

103

{

DATA

DATA

DATA

LSJ

DBA)

%* 7 ¥
52
57
55
&7

- RAIN

- RAIN

L9
(DBA)
Tk

48

51

LNP
(DBA)
* X%
64
[
72

68

- OPERATOR ERRIK

45

39

39

43

46

59

54

55

41

33

32

38

41

46

51

65

58

58

63

59

b6

66

70

STD
NEV
(DBA)

% %k

4

4



N3JISE

ROUTE 38 SECTION 14A

MICROPHONE POSITION 7

HOUR
* kX

1700
1320
1900
20900
2100
2200
2300
0000
0100
0200
0300
0400
0500
0600
0790
0800
0900
1000
1100
1290
13900
1400
1500

1600

SAMPLE
SIZE
(MIN.)
e e o
25
25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

DATE
Tk %k

02713/73
u2/13/73
G2/713/773
02713773
027137713
02713773
02/13/73
02/14/73
02714773
027147713
22/14/73
02714773
02714773
02714/ 73
02714773
02714773
02714773
02/14/773
02/14/73
02/14/73
02/14/773
02/14/72
02714773

02714773

L10
{DBA)
2

49
48
45
&2
L4
45
45
&5
43
40
45
N9
50
%9
52
65
INA
43
45
&7
52
53

56

104

{

DATA

MEASUREMENT DATA

L50 L90
DBA) {(DBA)
ok ok
40 36
33 35
49 36
38 36
37 33
39 36
40 36
39 36
38 33
35 32
34 31
- OPERATOR
&1 35
43 39
4R wl
59 55
38 34
39 36
40 36
<] 37
43 37
49 5
51 47
53 50

LNP
{DBA)
* & %

&6

51

52

57

55

53

52

54

54

59

56

ERROR

51

57

59

74

69

58

57

6T

73

STD
DEV
(DBA)
Hox %

5

6



SOl

ROUTE 38 SECTION 14A - TRAFFIC AND WEATHER DATA

TOTAL TOTAL WIND WIND ]
TRAFFIC  TRUCKS*  TRAFFIC  TRUCKS*  SPEED  DIRECTION  TEMPERATURE  HUMIDITY
HOUR DATE NB NG S8 S MPH DEGREE °F 3
1700 0213/73 - - 958 - 0 270 a1 .
1800  02/13/73 - - 858 - 0 300 23 ;
9% 0211373 - - 473 ; 0 204 2 ]
2000  02/13/73 - 1 249 1 0 270 18 ]
2100  0213/73 - 1 208 1 0 204 17 ;
2200 02113/73 - 1 199 1 0 294 17 ;
2300 0213/73 - 1 162 1 0 315 15.5 ]
0000  02/14/73 - 0 121 8 0 16 13 :
000 02/14/73 - 2 17 1 n 318 13 ;
0200  02/14/73 - 1 54 1 n 39 15.5 ]
3000 0214773 - 1 30 1 0 318 12 ;
0400  02/14/73 - 2 16 1 0 320 13 ;
0500 -02/14/73 - 8 26 4 0 320 13 ]
0600  02/14/73 - 3 58 3 0 320 10 ;
0700  02/14/73 - 4 135 20 0 321 " ;
0800 02/14/73 - 5 498 25 0 320 23 ;
0900  02/14/73 - 10 425 28 0 320 30 ;

*SAMPLE TIME 30 MIN.
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ROUTE 38 SECTION 14A - TRAFFIC AND WEATHER DATA

TOTAL TOTAL UIIND HIND
TRAFFIC TRUCKS* TRAFFIC TRUCKS* SPEED DIRECTION TEMPERATURE HUMIDITY
HOUR DATE NB MB SB SB MPH DEGREE °F %
1000 02/14/73 - 13 357 19 0 308 43 -
1100 02/14/73 - o 343 16 n 128 46 -
1260 02/14/73 - 10 355 25 n 210 44 -
1300 N2/14/73 - - 382 - 0 214 43. -
1400 n2/14/73 - 12 325 36 n 208 47 -
1500 02/14/73 - 14 436 n 0 230 45 -
1700 02/14/73 - 13 576 12 0 178 39 -
1700 02/14/73 - - 976 - - - - -
180N 02/14/73 - 5 891 5 - - - -
1900 n2/14/73 - 1 444 2 - - 42 -
2000 n2/14/73 - 1 314 1 - - 42 -
2100 02/14/73 - n 191 1 - - 42 -
2200 02/14/73 - - 187 - - - 45 -
2300 22/14/73 - - 137 - - - - -
0000 n2/15/73 - - 102 - - - - -
0100 02/15/73 - a 101 n - - - -
n200 02/15/33 - - 59 - - - - -

*SAMPLE TIME 30

MIN.
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ROUTE 38 SECTION 14A - TRAFFIC AND WEATHER DATA

TOTAL TOTAL WIND WIND
TRAFFIC TRUCKS*  TRAFFIC TRUCKS*  SPEED DIRECTION TEMPERATURE HUMIDITY

HOUR DATE NB NB sB SB MPH DEGREE °F %
0300  0215/73 - - 29 - - - - -
0400 02/15/73 - 2 18 0 2 225 52 -
n500 n2/15/73 - 2 36 4 2 225 49 -
n600 02/15/73 - 3 42 5 2 225 47 -

© 0700 02/15/73 - 2 138 21 2 225 43 -
nene 02/15/73 - 8 475 24 2 335 43 -
nann 02/15/73 - 10 472 24 0 an 45 -
1000 02/15/73 135 7 374 25 0 120 a7 - -
1100 02/15/73 152 8 319 24 n 130 49 -
1200 02/15/73 175 1 354 9 n 130 56 -
1300 02/15/73 237 15 394 18 0 120 57 -
1400 02/15/73 250 7 355 16 0 180 55 -
1500 02/15/73 202 14 405 17 0 158 52 -
1600 02/15/73 212 5 626 15 0 178 52 -
1700 - 02/15/73 176 6 994 3 0 10 48 -
1800 02/15/73 139 2 818 a n 270 45 -
1900 02/15/73 95 4 424 5 n 242 4 -

*SAMPLE TIME 30 MIN.
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ROUTE 38 SECTION 14A - TRAFFIC AidD WEATHECR DATA

TOTAL TOTAL WIND WIND

TRAFFIC TRUCKS*  TRAFFIC TRUCKS*  SPEED DIRECTION TEMPERATURE HUMIDITY
HOUR DATE NB NB SB SB MPH DEGPEE °F 9
2000 02)1 5/73 86 1 258 3 0 252 4 -
2100 n2/15/73 68 1 203 1 n 213 40.5 -
2200 n2/15/73 - 64 1 176 0 0 208 36 -
2300 n2/15/73 67 1 164 2 0 214 36 -
00n0 02/16/73 28 1 127 1 n 220 32 -
0100 02/16/73 17 n 108 1 n 220 35 -
n20n n2/16/73 1 ] 56 n r 23n 35 -
n300 02/16/73 12 1 22 n n 240 35 -
naon 02/v6/73 15 n 14 1 0 240 32 -
nsnn n2/16/73 59 1 33 3 n 29N 31.5 -
n6ON n2/16/73 137 4 60 9 ) 285 32 -
700 02/16/73 408 e 151 20 0 205 3 -
0800 02/16/73 429 7 ae7 23 n 192 3 -

*SAMPLE TIME 30 MIN.




Route and Section 174 - 1p

Station, Ramp, or Street 235 + 25 S. B.

Municipality Lawrence Township County Mercer

Starting Time and Date Starting Time and Date
of First Sample 17:00, 2/26/73 of Last Sample 16:00, 2/28/73

Mobile Survey Stationary Survey X Rural Suburban X
Urban

AC Power X Source Resident Engineer's office on Hopatcong Drive

Inverter DC Power
Traffic counter location(s) ‘ N/A
Road Description: P.C.C. B.C. Other
N.A. X
Smooth Normal Rough Bumps Holes

No holes or bumps

Grade: Near lanes ___ Far lanes ____ Number of lanes: Near side
Far side

Center Barrier ___ Height Median Mo Medipn _,.;iﬂ~
Ramp —Overpass ____ Underpass ___ At grade ___ ' i"f%i:
Other | o R

Location(s) énd type(s) of nearest flow interrupting device(s)
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Route and Section 174 - 1A

Station, Ramp, or Street 235 + 25 S. B.

Microphone Locations:

Height of Height of Distance to Distance to flow
microphone - microphone near lane - interruption
in feet above grade - in feet device - in feet
in feet

Pos. 1 4 7 N/A N/A

Pos. 2 " " N/A N/A

Pos. 3 " " N/A N/A

Pos. 4 N/A

Pos. 5 N/A

Pos. 6 N/A

Pos. 7 N/A

Description of Terrain Flat. Thick woods and brush, 95% deciduous,

except at Position 1, where the first 50 feet adjacent to the highway

was covered with dead grass to 2 feet in height. Maximum sight distance

about 75 feet in woods. Traffic on Route 1 was audible as ambient, with

occasional trucks clearly audible.
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+

NOISE

ROUTE 174 SECTION 1A

MICRNPHONE POSITION 1

HiJJK
LR 3

1709
1300
1200

2300

0390
2200
0500
0690
0700
V300
2990

1000

1300
1409
1500

14600

SAMPLE
STLZE
(MIN.)
¥R
25
25
25
25

J

25

25
25
25

25

25
25
25
25
25
25
25
25
25

25

NATE
Sk

02/26/73
02/26/73
02/26/73
02/26/73
02/26/73
02/26/713
02/26/13
02/27/73
02/27/73
02/27/73
02/27/73
02/27/73
02/27/72
02/27/73
02/27/73
02/27/73
02/27/73
02/27/172
02/27/73
02/27/73
02/27/713
02/27/73
02/27/73

02/27/173

f

L1
(D84)
% %
53
59
43
59
N
59
59
53
54
52
50
50
59
S0

54

113

{IRAY}

DATA

MEASUREMENT DATA

L59
X % %X
40
a5
I

o

- EQUIPMENT PROBLEM

&7
47
e
49

“6

4a

«6

&8

50

51

43

49

IS

43

49

49

LR

4“5

L90
(0RA)
% %k
L6
&2
43

&5

45

45
&1
4«0

41

“b
4t
&7
46
46
“6
«6
&5
45
45

&6

LNP
(DBA)
%= %K
56
56
53

52

53

5¢

59

63

A1

58

52
58
56
59

55

58

564

53

54

STH
EV
(D3A)
X

2

3



RIUTE 17¢

MICRIPHONE

<473U=

L% %

1720

1390

1209

2000

0200

0320

402

JI50u

SAMPLT
STZE
(MIN,)

xR

25

25

25

25

25

25

25
25
25

25

NJISE

SECTION 1A

PASITION 2

DATE
= ¥

Q2426773
I2/26/73
J2/26/173
J2/726/772
02726772
02726/73
32725773
02727773
22/27773
27217173
u2/27/13
2727173
W2/27/773
Q¢/27773
02/27/773
327277732
027277732
22727773
02/271/71
v2/27/713
02727713
22/27/73
02/27/713

02/21/73

L1o
(DBA)
£ X7k

L5

52

a7
47
s
45
L4

“9

55
51
53

114

(N8A)

DATA

MEASUKEMENT DATA

L50

% X ¥

3

[

48

<8

48

LR

48

Lb

49

4R

&8

5Q
&3

4LQ

Lo0
(D34)
o % %
¢1
45
L6
46
L6
%5
Ly

<0

el

)

45

46

46

&5

46

46

46

46

46

L NP
{D3A)
* %%
49
54
51
52

54

54

53

53

63

54

59

STH
DEV
(DBA)
o

I

MICROPHONE MALFUNCTIUN

4~

N\



NJISE MEASUREMENT DATA

ROUTE 174 SECTION 1A

MICROPHONE POSITION 3

HIJUR
X %%

1790
1300
1300
2000
2190
2290
2300

0000

J300
3400
3500
V600
0700
0800
09900
1009
1120
1209
1300
1430
1599

1600

SAMPLE
SI1ZE
(MIN.)
% ok %

55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55
55

55

DATE
# ok K

027277173

Q2/27/773

02721773

02727773

92727/713

02/27/73

02/727/13

Q02/72R/ 713

22728713
V2728773
02/728/713
02/28/?3
02/728/73
02728773
02/28/73
02728773
02728773
02728773
22/728/13
02728713
22728773
32/28/773
02728773

02/28/173

L10
(D34)
ok %

£0
50
50
[}
&9
50
59
590
49
50
49
59
59
51
51
51
80
49
50
50
48
43
49
53
115

L50
{NBA)
&k

43

4R

&7

L5

Lh

L6

48

47

A

43

41

43

45

43

8

47

L4

44

Ld

41

43

40

43

&5

L90
(DBA)
xR K
%5
45
%5
&2
&2
“?
44
43
39
33
16
33
&1
44
IS

La

40

39

37

33

36

33

40

LNP
{DBA)
% %%
55
55
54
573
55
55
58
5n
69
63
69
59
53
58
55

57

56

56

53

69

56

59

53

63

STH
DEV
thBA)
% Wk

2

2



ROUTE 174 SECTICN 1A - TRAFFIC AND WEATHER DATA

WIND WIND
TOTAL SPEED PIRECTION TEMPERATURE HUMIDITY
HOUR DATE TRAFFIC TRUCKS MPH DEGREE °F 7
1700 n2/2€/73 - - n 55 37 -
1enn n2/26/73 - - n AN 3R -
yenn n2/26/73 - - n £n 35.5 -
2nnn n2/26/73 - - n 6N 35 -
2100 n2/2€/73 - - n O 38.5 -
2200 02/26/73 - - n 57 34 -
2300 N2/2f/73 - - n 32 33.5 -
none n2/27/73 - - n 3@ 32.% -
nnn n2/21/73 - - n a0 32 -
n200 02/27/73 - - n 56 3 -
n3nn n2/27/73 - - n 5n 31 -
n4No n2/27/73 - - n-q 58 29 -
n500 02/27/73 - - n-2 50 28 -
na0n 02/27/73 - - n 58 27 -
n7nn 02/27/73 - - n-2 54 2k -
neno 02/27/73 - - n FN 27.5 -
nann N2/27/73 - - 7 6N 35 -
100N n2/27/73 - - 7 R a1 -
110N n2/27/73 - - n ag 38.5 -
1200 02/27/73 - - ] 52 38 -
1300 02/27/73 - - 2 82 34 -
1400 n2/27/73 - - n 124 37 -
1500 02/27/73 - - n 7 37 -
1600 02/27/73 - - n 58N 38 -
1700 n2/27/73 - - n A8 30 -
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ROUTE 174 SECTION 1A - TRAFFIC AND WEATHER DATA

WIND WIND
TOTAL SPEED  DIRECTION  TEMPERATURE  HUMIDITY

HOUR DATE  TRAFFIC  TRUCKS _ MPH DEGREE °f g
1800  02/27/73 - - 0 62 27.5 -
1900 02/27/73 - - 0 62 26.5 -
2000 02/27/73 - - n 54 25 -
2100 02/27/73 - - 0 60 22 -
2200  02/27/73 - - 0 30 20 -
2300  02/27/73 - - 0 20 20 -
0000 ° 02/28/73 - - 0 17 18 -
0100 02/28/73 - - 0 22 19 -
0200  02/28/73 - - 0 23 16 -
0300 02/28/73 - - 0 22 17 -
0400  02/28/73 - - 0 8 12 -
0500  02/28/73 - - 0 24 15 -
0600  02/28/73 - - n 10 13 -
n7N0  02/28/73 - - 0 8 1 -
0800  02/28/73 - - 0 4 27 -
0900  02/28/73 - - 0 60 27 -
1000 02/28/73 - - n 28 28 -
1100 02/28/73 - - 0 - 35 -
1200 0272873 - - 0 130 35 -
1300 02/28/73 - - n 310 37 -
1400  02/28/73 - - n 40 14 -
1500 0272873 - - 0 237 47 -

02/28/73 - - 0 260 30 -

1690
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Route and Section 9 - 21C & 22D

Station, Ramp, or Street 306 + 00 N. B.

Municipality Howell Township County Monmouth

Starting Time and Date Starting Time and Date

of First Sample 14:00, 3/19/73 of Last Sample 14:00, 3/21/73
Mobile Survey ___ Stationmary Survey _X Rural ____ Suburban __ X
Urban

AC Power X cource Region #3, Bureau of Plant and Project

Inspection offices

Inverter DC Power

Traffic counter location(s) Approximately at Station 306, across both

Janes of existing Route 9.

Road Description: P.C.C. X B.C. Other
N.A.
Smooth Normal X Rough Bumps X  Holes

No holes or bumps

Grade: Near lanes O Far lanes O Number of lanes: Near side 1

Far side |1

Center Barrier Height Median No Median X
Ramp Overpass Underpass At grade X
Other

Location(s) and type(s) of nearest flow interrupting device(s)

Signal at Route 9 and West Farm Road
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Route and Section 9 - 21C & 22D

Station, Ramp, or Street 306 + 0N N. R,

Microphone Locations:

Height of Height of Distance to Distance to flow
microphone - microphone near lane -~ interruption
in feet above grade - in feet device - in feet
in feet

Pos. ) 4 a4 132 900

Pos. 2 4 3 232 ann

Pos. 3 4 8 432 900

Pos. 4 N.A.

Pos. 5 N.A.

Pos. 6 N.A.

Pos. 7' N.A

Description of Terrain Flat with slight upgrade toward Position 3.

Scrub pine and oak to 20 ft. height. Dead grass, weeds, and shrubbery

to 3 ft. height. Sight distance abcut 50 ft. from Route 9 to Position 2

and about 100 ft. from Position 2 to Position 3.'
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ROUTE 9 SECTION 21C & 220

NOISE MEASUREMENT DATA

MICROPHONE POSITION 1

HJUR
x % 0k %

1400

1500

1600

1700

1300

1900

2000

2100

2200

2300

3000

0104

0290

0300

0400

0500

0600

0700

0800

09090

1000

1100

1200

1300

SAMPLE
SIZE
(MIN.)
% d 2K %

50
50
25
55
50
50
50
45
50
55
50
55
55
55
55
55
55

55

55
50
85
55

45

DATE
% k% X

03/19/73
03719/73
03/19/73
03719773
03/19/73
03/719/73
03719773
03719773
U3/19/73
03719773
03720773
03/20/73
03/720/73
03720773
03/20/73
03/20/73
03/720/73
03720/73
037207713
03720773
03/720/73
03720773
03/720/73

03/20773

L10
(0B8A]) -
o X

69
64
67
69
68
67
62
65
65
64
61
62
60
53
62
65
66
67
69
70
70
69
66

67
122

L50

(0BA)
wkk

63

63

63

65

62

57

60

5Q

58

54

51

47

45

56

61

62

613

63

63

62

61

62

L99
(NBA)
* Ak
59
58
59
61
59
57
51
52
49
50
44
41
36
35
39
45
53
56
58
57
58
55
55

56

LNP
(DBA)
* %X

73

76

Té

75

75

12

75

T4

75

783

30

73

31

T8

76

73

80

73

83

1A

17

STD
DEV
{(DBA)
%%

4

4

_‘\



ROUTE & SECTIUN 21C & 220

NCISE MEASUREMENT DATA

MICROPHONE POSITION 1

HIUR
* ok

1400
1500
1630
1730
1300
1900
2000
2100
2230
2300
0900
0130
0200
0300
04030
0500
0600
0700
08900
0300
1300
1100
1200

1300

SAMPLE
SILZE
{(MING)
kX

30
50
55

0
50
55

0
55
55
55
55
55
55
55
55
55
55
42
55
55
55

0
49

55

DATE
Rk

U3/720/13
03/20/73
Q3720713
03720773
03720773
23720/73
03720/73
03720773
037207713
03720713
03721713
03721773
03721773
03721773
03721773
Q37217173
037217173
a3/21/73
03/21/73
03721773
03721773
337217713
93721773

03721773

L1O
(0BA})
wdX

66
66
67
NO
65
65
ND
64
63
63
61
61
58
57

61

67
68
66
65
68
NO
65

66
123

LSO L90
(0BA) (DBA)
ok Hk

61 55

60 54

62 59

DATA - QOPERATOR
62 56

61 54

DATA - OPERATOR
58 51

S7 51

56 47

55 47

49 4]

4o 34

43 33

48 33

56 47

62 53

62 57

60 55

59 53

62 56

DATA - OPERATOR
59 54

59 S4

LNP
(NBA)
ook

17

T7

T4

ERROR

73

75

ERROR

T4

73

75

73

78

78

78

‘83

81

78

73

17

75

78

ERROK

75

17

STD
VEV
{DBaA)
* %%

5

5



ROUTE 9 SECTION 21C

NOISE

MICROPHONE POSITION 2

HIUR
=KX X

1490
1500
1632
1700
1840
19290
2000
2100
2200
2300
0000
Q100
2200
0399
0400
0500
0600
0700
08030
3900
1000
1109
1200

1300

SAMPLE
SI1ZF
(MIN.)
* 2k

54

55

0

59

50

50

50

<5

50

50

50

50

50

50

50

50

50

50

53

50

50

50

50

Y

DATE
%o

03/19/73
03719773
01/19/773
93719773
03/19/73
037197173
03719773
03/19/73
03/19/713
03/19/73
03/720/73
03720773
03720/73
03720/73
03/20/73
33723773
03723773
03720773
03/20/73
037207713
032720773
03/729/73
03/20/73

02720773

& 220

L10

{DBA)
> %k

66
65
NO
65
Ab
62
61
60
61
59
58
59
56

56

60
64
65
65
65
53
62
61

64

124

MEASUREMENT DATA

L50 L90
(DBA)  (DBA)
* ¥ % % %k K
62 57
61 56
DATA - OPERATOR
62 58
60 56
58 54
56 59
56 50
55 48
54 48
52 45
51 40
46 35
%3 34
48 33
52 44
58 52
50 55
59 54
59 54
58 53
57 51
56 51
58 53

LNP
{OBA)
kg
75
72

ERRUR
72
72
69
71
57
71
67
68
73
T4
T4
14
T4
74
73
72
T4
71
73
69

12

STD
OEV
{NB4)
% % &

4

[



NGISE ﬂEASUREMENT DATA

ROUTE 9 SECTION 21C & 220
MICROPHONE POSITION 3

SAMPLE STN

SIZE L10 L50 t90 LNP DEV
HOUR  (MIN.) DATE {DBA) {DB8A) (DRA) {D3A) (DbA)
ok * ook * % kK oK * k% = %% LT
1500 45 03720773 59 53 50 66 &
1600 50 031720773 59 55 51 65 3
1700 55 03/20/73 56 53 49 53 3
1800 50 03/20/13 59 54 50 64 3
1900 50 031720773 58 54 51 53 3
2000 50 U3/20/73 55 51 46 63 4
2100 50 03720773 58 54 50 65 4
2200 50 03/720/73 59 56 %45 13 5
23090 50 03720773 50 46 41 53 4
0000 S0 03721773 52 46 41 69 4
0100 42 03721773 52 44 37 A3 6
0200 29 03721773 46 38 33 53 5
0300 0 03721/713 NO DATA - MICROPHONE MALFUNCTION
0400 0 03/21/73 NJ DATA - MICROPHONE MALFUNCTICN
0539 0 037217713 NO DATA - MICROPHONE MALFUNCTION
0600 3 03721773 NQ DATA - MICROPHONE MALFUNCTION
0700 50 037217713 64 56 47 78 7
0800 $0 03721773 55 52 47 63 s
09090 50 03721773 55 51 47 61 3
1000 50 037217713 57 52 48 65 4
1100 55 03/21/773 56 52 %8 62 3
1200 45 93721713 56 52 49 b4 “
1300 50 03721773 56 53 50 65 3
1400 43 03/21/7732 56 53 50 63 3
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ROUTE @ SECTION 21C % 220 - TRAFFIC AND WEATHER DATA

WIND VIND
TOTAL SPEED DIRECTION TEMPERATURE HUMIDITY
HOUR DATE TRAFFIC TRUCKS* MPH DEGPEE °F o
140¢ 03/19/73 1395 137 n - 51 -
1800 n3/19/73 1455 114 17 - A7 -
1600 03/19/73 155¢ 35 1n 30K a3 -
1700 n3/19/73 1500 - 2 295 41 -
1800 03/10/73 1336 3F n 275 39 -
1onn n3/19/73 1044 21 n 328 38 -
2000 n3/18/73 664 22 0 3n5 37 -
2100 03/19/73 612 7 n 33f 37 -
2200 n3/19/73 541 15 n 325 37 -
230N n3/19/73 495 14 n 3N FR.B -
nnoo n3/20/73 3A5 2 n 338 3¢ -
non n3/20/73 236 13 n 336 36 -
n2nn n3/20/73 123 28 n 321 34,5 -
n3np n3/2n/73 m 1R n 34 31.5 -
nane 03/20/73 183 43 n 310 32 -
nsnn 03/20/73 475 57 n 31n 31.5 -
060N n3/20/73 1107 nm n 204 29 -
0700 03/2n/73 1554 °3 n 301 32 -
oann n3/20/73 1417 121 n 32 3.5 -
nang n3/29/73 1129 110 1 3na 3¢ -
1000 03/20/73 1053 117 4 31n 43 -
1190 N3/20/73 1127 - n k) 45 -
1209 n3/2n/73 1N€5 a6 0 314 45 -
130N 03/20/73 1209 107 4 292 25 -

*SAPLE TIME 55 MIN.
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ROUTE 9 SECTION 21C & 22D - TRAFFIC AND WEATHER DATA

WIND WIND
TOTAL SPEED DIRECTION  TEMPERATURE HUMIDITY
HOUR DATE TRAFFIC TRUCKS*  MPH DEGREE of %
1400  03/20/73 1344 89 0 286 45 -
1500 03/20/73 1384 55 0 250 a6 .
1600 03/20/73 1572 100 0 300 49 -
1700 03/20/73 1622 - 0 327 45 -
1800  03/20/73 1296 50 0 321 40 -
1900  03/20/73 1062 56 0 325 30 -
2000  03/20/73 738 30 0 349 30 -
2100 03/20/73 581 20 0 350 30 -
2200 03/20/73 562 31 0 8 29. -
2300  N3/20/73 506 7 0 13 28 -
0000 03/21/73 380 17 0 0 27 -
0100  03/21/73 258 29 0 0 25 -
0200  03/21/73 147 18 0 0 25 -
0300  03/21/73 89 13 0 20 24 -
0400  02/21/73 132 29 0 30 25 -
0500  02/21/73 392 40 n 31 25. -
0600  03/21/73 962 73 n 3 26 -
n7no  03/21/73 1397 - 0 43 30 -
0800  03/21/73 1444 151 n 7 3 -
na00  03/21/73 1153 - 0 49 37 -
1000  03/21/73 1147 155 0 70 45 -
1100 03/21/73 1088 114 n an 42 -
1200 03/21/73 1115 Mo n 94 a0 -
1300  03/21/73 1188 147 0 100 a6 -
1400  03/21/73 1248 - n ' 75 a5 -
*SAMPLE TIME 55 MIIi. 127



Route and Section 1-295 - 8B & 9A

Station, Ramp, or Street 356 + 40 S. B.

Municipality Lawrence Township County Mercer
Starting Time and Date Starting Time and Date
of First Sample 17:00, 4/9/73 of Last Sample 16:00, 4/10/73
Mobile Survey __ Stationary Survey _X Rural _X  Suburban
Urban

AC Power X Source Tapped into fuse box of house on right-of-way,

scheduled to be demolished.

Inverter DC Power

Traffic counter location{s) N.A.

Road Description: P.C.C. B.C. Other
N.A. X
Smooth Normal Rough Bumps Holes

No holes or bumps

Grade: Near lanes __ Far lanes ___ Number of lanes: Near side
Far side

Center Barrier __ Height Median __ No Median
Ramp _ Overpass ___ Underpass ______ At grade
Other

Location(s) and type(s) of nearest flow interrupting device(s) N.A.
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Route and Section 1-295 - 88 & 9A

Station, Ramp, or Street 356 + 40 S. B.

Microphone Locations:

Height of Height of Distance to Distance to flow
microphone - microphone near lane - interruption
in feet above grade - in feet device - in feet
in feet

Pos. ) Deleted - equipment trouble

Pos. 2 4 N.A. N.A. N.A.

Pos. 3 Deleted - equipment trouble

Pos. 4 n L1} 1]

Pos. 5 N.A.

Pos. 6 "

Pos. 7 i

Description of Terrain Flat with scattered deciduous trees to 15 foot

height, and dead grass to 3 foot height at Positions 1, 2, and 3. Maxi-

mum sight distance 300 feet. Deciduous woods at Position 4. Sight dis-

tance 150 feet maximum. Traffic on Route 1 audible as ambient, with

occasional trucks clearly distinguishable.
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RT I-295 SECTION 8B & 9A




NOISE MEASUREMENT DATA

ROUTE 1-295 SECTION 88 & SA

MICROPHONE POSITION 2

HOUR
* koK

1700

1800

1900

2000

2100

2200

2300

0000

0100

0200

0300

0400

0500

0600

0700

0800

0300

1000

1100

1200

1300

1400

1500

1600

SAMPLE
SIZE
(MIN.)
X koK Xk

55
55
55
55
55
55
50
55
12
46

41

55
55
55
55
55
55

55

55

55

DATE
ek

04/09/73
04/09/73
04/09/73
04/09/73
04/09/73
04/09/73
04/09/73
04/10/73
04/10/73
04/10/73
04/10/73
04/10/73
04/10/73
04/10/73
04/10/73
04/10/73
04/10/73
04/10/73
04/10/73
04/10/73
04/10/73
04/10/73
04/10/73

04/10/73

L10
{08A)
kA

46
51
47
46
46
49
50
51
54
56
51
NO
NO
NO
54
54
53
53
52
53
51
NO
55

55

132

(

DATA

DATA

DATA

DATA

LS50

DBA)

%* ¥k
39
%3
43
41
43
44
44
44
44
47
47
- RAIN

- RAIN

L90
(DBA)
*x kK
36
39
41
37
41
41
41
41
41
43

43

LNP
{DBA)
* %k

53

59

54

54

55

56

58

58

b4

65

62

STO
DEV
(DBA)
¥ Xk

4

5

- MICROPHONE MALFUNCTION

51
51
49
49
49
49
48
~ RAIN
52

52

47

47

46

46

46

46

46

48

48

58

58

57

59

57

57

57

62

61



ROUTE I-295 SECTION 8B & 9A - TRAFFIC AND WEATHER DATA

WIND WIND
TOTAL SPEED DIRECTION  TEMPERATURE  HUMIDITY

UaLR DATE TRAFFIC TRUCKS MPH DEGREE °F %
1777 04/09/73 - - ) a0 51 -
1200 04/09/73 - - n 80 47.5 -
1900 04/09/73 - - n 5N a4.5 -
2000 04/09/73 - - ) 70 2.5 .
2100  04/09/73 - - ) 7n 44 -
2200 04/09/73 - - n aa 1 -
2300 N4/09/73 - - 0 a4 a8 -
neon 4710773 - - 0 a4 45 -
000 04/10/73 - - n 4?2 as -
o200 04/10/73 - - - - - -
n3ne 04/10/73 - - n 5o 48.5 -
naon 0471073 - - 0 an 53 -
n500  N4/10/73 - - - - - -
NEND  04/10/73 - - 10 225 48 -
n7nn  04/10/73 - - 0 230 44.5 -
0800  04/10/73 - - 0 216 58 -
n900  N4/10/73 - - n 252 48 -
1M00  04/10/73 - - n 251 5n -
1100 04/10/73 - - 0 223 52 -
120 04/10/73 - - n 250 52 -
1300 04/10/73 - - n 247 52 -
1400 n4/1/73 - - - 108 40 -
150 04/1¢/73 - - - - 50 -
1600 04/1(/73 - - - - 50 -
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Route and Section I-195 - 1B

Station, Ramp, or Street

Spjcer Street

Municipality Hamilton Township

County

Starting Time and Date
of First Sample 10:00, 5/10/73

Mercer

Starting Time and Date

of Last Sample 06:00, 5/11/73

Mobile Survey _ X  Stationary Survey __ Rural Suburban
Urban _ X

AC Power _ Scurce

Inverter DC Power X

Traffic counter location(s) _ N-A.

Road Description: P.C.C. _X B.C.___ Other

NA.

Smooth _~ Normal ___ Rough _ X  Bumps __ X Holes _X
No holes or bumps

Grade: Near lanes __ O Far lanes __ O Number of lanes: Near side |
Far side _ 1

Center Barrier __ Height Median No Median _ X
ﬁamp ______; Overpass Underpass ___ At grade
Other

Location(s) and type(s) of nearest flow interrupting device(s) N.A.
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Route and Section I-195 - 1B

Station, Ramp, or Street Spicer Street

Microphone Locations:

Height of Height of Distance to Distance to flow -
microphone - microphone near lane - interruption
in feet above grade - in feet device - in feet
in feet

Pos. 1 6 6 N/A N/A

Pos. 2 N/A N/A N/A N/A

POS . 3 1] u 11 "

Pos . 4 [1] 1] 1] n

Pos . 5 ] [1] [1] 1}

POS ] 6 " " H "

POS . 7 11} i [i] "

Description of Terrain Urban residential. Microphone position was

about 30 feet above Route 195 roadways. Roadways in a cut but clearly

visible from microphone position. Very light traffic on adjacent roads,

except for intermittent heavy traffic on Route 524 (South Broad Street).

This traffic was discernible as ambient, with occasional trucks clearly

audible. Sight distance from microphone towards Route 195 and Route 524,

2000 feet maximum.
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RT. I-195 SECTION | B




NOTSE MEASURKEMENT CATA

ROUTE [-195 SECTION 1B

MICROPHINFE POSTTIIN 1

SAMPLE ST

SI1ZE L1 L50 L3 L\P DEV
ACJR (MING) DATE (D8A)  (DBA)  (DBA)  (DBA)  (D8A)
= X %ok ek K & o ¥ & *x % % % X% »x XX ¥ 2 % XK
1200 30 35/10/73 55 52 59 59 2
2000 39 05713773 56 53 &9 62 3
2100 3) 05/19/73 ND DATA - MICRIPHONF MALFUNCTION
2300 25 05/10/73 52 &8 46 55 2
0100 30 J5/11/73 50 8 46 51 1
03090 30 05711773 59 3 &5 54 2
U500 39 O5/11/73 52 49 5 53 3
2700 3 U5/11/73 R 6% 52 aJ 5
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Route and Section I-195 - 1B

Station, Ramp, or Street Walnut Street

Municipality Hamilton Township County Mercer
Starting Time and Date Starting Time and Date
of First Sample 18:00, 5/10/73 of Last Sample 07:00, 5/11/73
Mobile Survey _ X Stationary Survey __ Rural ___ Suburban
Urban _ X
AC Power _  Source
Inverter DC Power X

Traffic counter location(s)  N.A.

Road Description: P.C.C. X B.C. Other
N.A.
Smooth Normal Rouga X  Bumps X Holes X

No holes or bumps
Grade: Near lanes O Far lanes 0 Number of lanes: Near side

Far side 1

Center Barrier Height Median No Median X
Ramp Overpass Underpass At grade
Other

Location(s) and type(s) of nearest flow interrupting device(s) _N.A.
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Route and Section 1-195 - 1B

Station, Ramp, or Street Walnut Street

Microphone Locations:

Height of Height of Distance to Distance to flow
microphone - microphone near lane - interruption
in feet above grade - in feet device - in feet
in feet

Pos. 1 N/A N/A N/A N/A

Pos. 2 6 6 N/A N/A

Pos. 3 N/A N/A ! :

Pos . 4 n n " [}

POS . 5 a ] u u

Pos . 6 " " " "

Pos . 7 n " " L1

Description of Terrain Urban residential. Microphone position was

about 30 feet above Route 195 roadways. Roadways in a cut but clearly

visible from microphone position. Very light traffic on adjacent roads,

except for intermittent heavy traffic on Route 524 (South Broad Street).

This traffic was discernible as ambient, with occasional trucks clearly

audible. Sight distance from microphone towards Route 195 and Route 524,

2000 feet, maximum.
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Trenton, N.J.

l. Route~1-195-1B \/
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RT I-195 SECTION I B




NOISE MEASUREMENT DATA
i

RUIUTE T1-19% SECTION 18

MICROPHNANE POSITINN 2

SAMPLE STD

S1zZ¢ L1io LSO . Leo LNP DEV
HOUR  (MING) NATE ()3A) {NBA) {(uBa) (DBA) (d84)
* o * %o Forom o =ER o 30 ok * % xR oK
1390 11 95/193/773 52 La 61 57 s
1130 5 5712773 6d 55 51 513 &
1239 2o I5/13/713 52 “h &2 62 5
1320 J 08/10/73 NQ DATA - NIONREPRFESENTATIVE NOISE
1430 J 3A3/12/73 NGO DATA - NINRECPRESFNTATIVE NOISE
1503 0 J5/10/73 N OATA - NNANRFORESENTATIVE NOISE
1400 2% J5/10/73 46 40 36 53 &
1790 30 J8/13773 56 50 4h hé I
1330 29 A5/719/773 54 &9 «6 61 3
2234 2 J5/19/773 57 43 L6 55 ?
JJJ9 39 95711773 59 &3 “h 51 1
J209 39 q5/11/773 50 43 4h 51 1
Q620 9 Q5/11/773 «3 IR «1 53 3
U090 29 Q05/11773 ASZ 43 “5 57 3
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ROUTE I-195 SECTION 1B - TRAFFIC AND WEATHER DATA

WIND WIND
TOTAL SPEED  DIRECTION  TEMPERATURE  HUMIDITY

HOUR DATE _ TRAFFIC _ TRUCKS _ MPH DEGREE °F o
1000 05/10/73 - - 0-2 - - B}
nne 05/10/73 - - - - - -
1200 05/10/73 - - - - - -
1300 05/10/73 - - - - - _
1400  05/10/73 - - - - - -
1500 05/10/73 - - - - . -
1600 05/10/73 - - - - - -
1700 05/10/73 - - - - . _
1800 05/10/73 - - - - . .
1900  05/10/73 - - - - - -
2000  05/10/73 - - - - - -
2100  05/10/73 - - - - - -
2200 05/10/73 - - 5-10 - - -
2300  05/10/73 - - 0-5 - - _
nono  05/19/73 - - 0-5 - - -
0100  05/10/73 - - 0 - - -
n200  05/10/73 - - n-2 - - -
0300 05/10/73 - - 0 - _ -
0400 05/10/73 - - 0 - 50-55 -
0500  05/10/73 - - 0 - 50-55 -
0600 05/10/73 - - n - 50-55 -
n700  05/10/73 - - 0 - 62 -
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Route and Section 1-295 - 7C
665 + 37 S. B.

Station, Ramp, or Street

Municipality  Hamilton Township County Mercer

Starting Time and Qat Starting Time and_Da
of First Sample q%‘%o’ 5/17/73 of Last Sample 14358, 5/18/73

Mobile Survey Stationary Survey X Rural Suburban
Urban X

AC Power Source

Inverter DC Power X

Traffic counter location(s) None used

Road Description: P.C.C. B.C. X Other Applies to both streets,
N.A,

Smooth Normal X  Rough Bumps X  Holes X

No holes or bumps
Grade: Near lanes _ 0 Far lanes _0 Number of lanes: Near side ___1__
Far side __j_; o
Center Barrier _ Height Median ___ No Median
Ramp _ Overpass ____ Underpass ____ At grade _x

Other Hunter St. above microphone and Exton Avenue below.

Location(s) and type(s) of nearest flow interrupting device(s)

Stop signs at Hunter Avenue and Exton Avenue, and Exton and Beech Avenue.
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Route and Section 1-295-7C

Station, Ramp, or Street. 665 + 37 S. B.

'
i
!

Microphone Locations:

Height of Height of Distance to Distance to flow

microphone - microphone near lane - interruption
in feet above grade - in feet device - in feet
in feet
Pos. 1 4 8 400 425
Pos. 2 4 -6 400 450
Pos. 3 N/A
Pos. 4 N/A
Pos. 5 N/A
Pos. 6 N/A
Pos. 7 N/A

Description of Terrain Slight upgrade from Exton Avenue. About 10 ft.

lower than Hunter Avenue. Open field with short grass to Exton Avenue

and for 135 ft. towards Hunter Avenue. Ten ft. embankment upwards at this

point and then flat, covered with short grass and scattered deciduous trees

and brush for next 200 ft. to Hunter Avenue, Public Service Gas and

Electric metering station adjacent to site. Machinery and equipment

clearly audible throughout survey.
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RT I-295 SECTION 7C




NOISE MEASUREMENT DATA

ROUTE [-295 SECTION 7C

MICROPHONE POSITION 1

HOUR
k%

1500
1600
1700
1800
1300
2000
2100
2200
2300
0000
0100
0200
0300
0400
0500
0600
0700
0300
0700
1000
1100
1200
1300

1400

SAMPLE
SIZE

(MIN.)
£ XK K

30
30
30
30

30

30
30
30
30
30
30
30
30
30
30
30
39
30

30

DATE
ok

05717773
05717773
05/717/73
05/17/73
05/17/713
05/717/73
05/717/713
05717773
057177173
057187713
05718773
05718773
05718/73
05/18/73
05718773
05/18/73
05718/73
05/18/173
05/18/73
05718773
057/18/73
05718773
05718773

05/18/73

L10
(DBA)
* k%

55
56
59
55
55
NQ
NO
NO
53
NO
52
51
53
54
55
58
61

60

59
62
62
63
61

149
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DATA
DATA

DATA

DATA

L50
vBa)
k%

52

53

55

51

LS0
(DBA)
* k%

49
50
51
51

47

- RAIN

- RAIN

- RAIN

49

- RAIN

48

438

49

51

52

54

58

58

55

56

58

58

59

58

46

45
46
46
47
50
51
56
56
51
52
56
56
56

56

LNP
(DBA)
* %k

62
60
63
58

61

57

57
57
56
59
59
62
65
61
63
63
66
67
68

65

STD
DEV
{DBA)
* kK

3

3



NOISE MEASUREMENT DATA

ROUTE 1-295 SECTION 7C

MICROPHONE POSITION 2

HOUR
xEEE

1500
1600
1700
1800
1900
2000
2100
2200
2300
0000
0100
0200
0300
3400
0500
0600
0700
0800
0900
1000
1100
1200
1300

1400

SAMPLE
SIZE

(MIN.)
=Rk

30
30

30

30
30
20

30

30
30

30

30

30

DATE
%k Aok

05/7Y1/73
05711773
05717773
05/711/73
05/717/73
05/17/73
05/717/13
05/717/713
057171773
05/718/73
05/7:8/773
05718773
05718773
05718773
05718773
05718/713
05/18/73
05718773
05718/73
057187713
05/18/73
05718713
05718773

05718/73

L10
(DBA)
He ok

52
53
54
ND
ND
NO
NO
NO
64
NU
54
63
53
54
NOD

NO

60
59

59

NO
69

69
150

(

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

STD

L50 L90 LNP DEV
DBA) (DBA)  (DBA)  (DBA)
L 3 %3 % k% * ek % % ¥k
49 46 58 3
49 46 56 3
52 50 57 2
- MICROPHONE MALFUNCTION

- MICROPHONE MALFUNCTION

- RAIN

- RAIN

- RAIN

59 56 63 3
- RAIN

50 46 50 3
57 52 72 5
49 46 58 3
50 47 59 3
- EQUIPMENT PROBLEM

- MICROPHONE MALFUNCTION

- MICROPHONE MALFUNCTION
58 55 64 2
55 51 64 3
55 51 63 3
- DPERATOR ERROR

-~ OPERATOR ERROR

67 64 75 3
67 65 73 2



Route and Section 440-1D & 3A

Station, Ramp, or Street Brace Avenue

Municipality Perth Amboy County Middlesex

Starting Time and Qate Stérting Time and Date
of First Sample qz:oo, 5/22/73  of Last Sample __ 08:00, 5/23/73

Mobile Survey Stationary Survey X " Rural Suburban
Urban X :
AC Power X Source Outlet in basement (Isf church

Inverter DC Power

Traffic counter location(s) _ None used
Road Description: P.C.C. B.C. X Other
N.A.
Smooth Normal X Rough Bumps Holes

No holes or bumps X
Grade: Near lanes =2% Far lanes *2% Number of lanes: Near side 1

Far side 1

Center Barrier Height Median No Median X
Ramp Overpass Underpass At grade X
Other

Location(s) and type(s) of nearest flow interrupting device(s)
\

Stop signs at Brace Avenue and Hazel Avenue, and Brace Avenue and

Carlock Avenue.
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Route and Section 440-1D & 3A

Station, Ramp, or Street _ Brace Avenue

Microphone Locations:

Height of Height of Distance to Distance to flow
microphone ~ microphone near lane - interruption
in feet above grade - in feet device - in feet
in feet

Pos. 1 4 5 12 45

Pos. 2 4 5 12 50

Pos. 3 N/A

Pos. 4 N/A

Pos. 5 N/R

Pos. 6 N/A

Pos. 7' N/A

Description of Terrain Urban residential with church and school.

Microphones placed on lawn adjacent to church. Sight distance’ towards

Rt. 440 about 400 ft. Roadways are in a cut approximately 25 ft. deep

and are not visible from either microphone posifion.

i
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RT 440 SECTION ID & 3A




ROUTE

NIJISE MEASUREMENT DATA

%40 SECTINN 1D 4

MICRIPHONE POSITION 1

HJJR

*x 3%

1390

1<)

15390

1920

2933V

2199

0420

J53990

06930

J730

J200

0390

109v

1100

SAMPLE
S1ZE
(MIN.)

2 Ao A
25
9
20

25

25
25

25

DATF
L & 3

05722773
35/22/73
J5/22/173
35/722/173
35/22773
D8/722713
05722773
05/722/173
U5/22/73
05/722/732
05/722/73
05722773
057237711
05/23/13
35/723/73
057237173
3572/ 13
J5/23/73
05723713
05/23/7173
J5/23/73
05723773
05/23/73

05723773

L1) L5¢ LoV

(H131) (J34) BLYY)
xrek K KX 2 KX
53 o ol
ND DATA -
53 £0 56
67 62 57
N DATA = EQUIPMENT
&7 69 56
&5 £D 55
hL 560 55
&2 a8 51
h2 55 <A
&5 59 53
Y4 53 3
6] 51 &7
54 @9 46
52 8 46
50 X! Lo
5) «8 45
52 o8 45
6J S1 &7
58 52 47
62 96 51
Nt} JDATA - RAIN
N DATA - KAIN
NJ) DATA - RAIN
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LN#®
{GRA)
*® XX

75

STV
DEV
(DBA)
%

2

NANREPQRESENTATIVE NOTISE

73

75

PROBLE A
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RQUTE «<Q

NOISE AEASUREMENT DATA

SECTIOUN 1D &

MICROPHINE PISITION 2

HOUR
¥k %o

1290

1330

1400

1500

1700

1430

1390

2332

1300

1100

SAMPLE
SIZE
(4InN.)
[N -3 8 -

25

39

290

25

25

DATE
xHE R

35/22/72
15/22/73
05/22/73
05/22/73
05/22/73
05/22/73
05722773
05/22/13
03/22/73
05/22/73
05/22/73
05/23/72
05/23/73
05/23/73
05/23/73
05/22/73
95/23/73
05/23/73
05/23/73
05/23/73
05/22/73
05/23/73

05723773

L1
{(H34A)

wux
72
652
62
62

64

59
5«
69
65
N-)
ND

NO

156

L50
{DBA)

xR
63

56

49
¢9
&8
48
47

L7

DATA - RAIN
JATA ~ RAIN

DATA - RAIN

L2
{D3A)

= X%

63

51

52

52

52

1
+7

55

LNP
()

2 g

31
77
73
70
72
71

71

53
573

75

STO
VEV
{DRAa)
A K

‘\

“\



Route and Section I-95, Skillman

Station, Ramp, or Street 314 + 00 N. B.

Municipality Montgomery Township County Somerset
Starting Time and Date Starting Time and Date

of First Sample 15:00, 6/6/73 of Last Sample 14:00, 6/7/73
Mobile Survey __ Stationary Survey __}___ Rural __5___ Suburban
Urban

AC Power X source Cottage on school grounds opposite survey site.

Inverter DC Power
Traffic counter location(s) None used
Ro;d Description: P.C.C. B.C. Other
N.A. x
Smooth Normal Rough Bumps Holes

No holes or bumps

Grade: Near lanes ___ Far lanes _____ Number of lanes: Near side
Far side

Center Barrier ____ Height Median ___ No Median
Ramp _  Overpass Undérpass At grade ____
Other

Location(s) and type(s) of nearest flow interrupting device(s)
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Route and Section I-9S¢ Skiliman

Station, Ramp, or Street 314 + 00 N. B,

Microphone Locations:

i

Height of Height of Distance to Distance to flow
microphone - microphone near lane - interruption
in feet above grade - in feet device - in feet
in feet

Pos. 1 Deleted due to equipment difficulties

Pos. 2 Deleted due to equipment difficulties

Pos. 3 Deleted due to equipment difficulties

Pos. 4 . 4 N/A N/A N/A

Pos. 5 N/A

Pos. 6 N/A

Pos. 7 N/A

Description of Terrain Flat, uncultivated farmland with 3 foot high

grass and weeds to Position 1. Maximum sight distance 300 feet. Thick

deciduous woods to 50 feet high from Position 2 through Position 4. Maximum

sight distance about 100 feet. Almost no traffic on nearby roads. At

least three freight trains per day, clearly audible.

ENE



J 'l In - I i ¢ 4 i \Il\l

:!14.{L!Eiozsfzz.x‘izi;iii;erJ"Dsl'iﬂT
PROP ROW. Nk }@\ ALROA
FUTURE RT. 95 S.B. NN
— — — \\\T_ , _
310+ 00 315500 N\ 320+ 00
IOO'\J

PERPENDICULAR TO
€ OF FUTURE RT. 95
AT STATION 314

Y $p0s s

ROUTE 95 AT THE TRAINING
SCHOOL FOR BOYS,
SKILLMAN

CHOOL BUILDINGS

A-834



ROUTE 1-95

NJISE

( SKILLMAN)

MICROPHAONE POSITINON &

HOUR
WK Ve

15990

1630

1700

1300

1990

2330

2120

210

NIV

12230

3339

J«02

0530

2730

2309

J7J3

SAMPLE
SIZE
(MING)

* R %K

49

S0

59

53

52

89

J

5Q

592

50

59

DATE

b & (]
057067173
J5/06/73
08706/ T3
06/06773
J6/06/713
IYALYAS
V6/06/73
06/05/73
SLYALYAL!
us/o}/73
06/07/73
U8 /07/73
25/07/ 1772
06/07/73
N5 10T/ T3
06/07/73
I6/IT/ 13
Ve /OT/T3
U6/37/73
96/07/73%
U707/ 73
)6/07/73
I5/0T/ 73

D6/07/73

AEASUREMENT DATA

L1O

(DBA)

ko
I
53
49
54
52
56
NH)
57
46

a1

~Q
&1
59

53

@3

161

LSO L30 L NP
(Dva) (D34a) (034}
% x %X E-3 + 1 > kX
45 <1 53
i 43 69
IR o 58
L5 39 74
L9 23 o0&
43 “a £5
NATA - MICRIPHINC
&9 0 71
49 34 53
26 27 635
35 31 +4
13 11 e
24 21 53
27 3¢ L6
37 33 53
39 35 12
25 36 53
&2 33 56
&2 38 64
&3 49 58
JATA -~ DPERATOR E£RRIR
41 37 b
41 37 54
42 3R 53

STHD
DEV
(0BA)
% mX

3

™~

MALFUNCTICN



ROUTE 1-95 & SKILLMAN - TRAFFIC AND WEATHER DATA

WIND WIND
TOTAL SPEED  DIRECTION  TEMPERATURE  HUMIDITY

HOUR DATE  TRAFFIC  TRUCKS  MPH DEGREE oF y
1500 06/06/73 - - 0 235 86 -
1600  06/06/73 - - 0 240 25 -
1700 06/06/73 - - 0 192 o1 -
1800  06/06/73 - - 0 230 7 -
1900 06/06/73 - - 0 210 77

2000  06/06/73 - - 0 230 75 -
2100 06/06/73 - - 0 240 72. -
2200  06/06/73 - - n 190 7 -
2300 06/06/73 - - 0 220 6o -
0000  06/07/73 - - 0 35 68 -
0100  06/07/73 - - 0 143 67. -
200 06/07/73 - - 0 135 67

N300  06/07/73 . - n 150 65 -
0400 06/07/73 - - 0 03 65 -
0500  06/07/73 - - n 26 66 -
NG00  06/07/73 - - 0 60 67 -
0700 N6/07/73 - - 0 61 68 -
0800  06/07/73 - - 0 126 70 -
0900  06/07/73 - - 0 99 75 -
1000  06/07/73 - - 0 19 75 -
1100 06/07/73 - - n 246 77 -
1200 06/07/73 - - 0 103 79 .
1300 06/07/73 - - 0 163 80 _
1400 06/07/73 - - 0 239 92 -
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Route and Section 1-95, N.P.I.

Station, Ramp, or Street 305 + 00 N.B.

Microphone Locations:

Height of Height of Distance to Distance to flow
microphone - microphone near lane - interruption
in feet above grade - in feet device - in feet
in feet
Pos. 1 Delcted because of equipment trouble
Pos. 2 Deleted because of equipment trouble
Pos. 3 Deleted because of equipment trouble
Pos. 4 4 N/A N/A N/A
N/A
Pos. 5 /
N/A
Pos. 6 /
Pos. 7 N/A

Description of Terrain
weeds to 3 foot height.

Flat, uncd1tivated farmland with grass and

Sight distance 2000 feet minimum. Almost no

traffic on nearby roads.

At least three freight trains per day,

clearly audible.
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NNTSE MEASUREMENT DATA

ROUTE 1-95 (NPT)

MICROPHONE POSITION &

HOUR
2 kX

1200
1300
1400
1500
1600
1700
1800
1200

2000

0300
0400
0500
0600
0700
0800
09900
1000

1100

SAMPLF
SIZ€E

({MIN.)
= kX

50
40
50
50
50
50
50
50
50

39

50

50

50
50
50
50
50
50
50

50

DATF
Kk &k

N6/11/773
06711773
06/11/73
06711773
06711773
06/11/773
06/711/73
06711773
06711773
06711773
06711773
06/11/13
06712773
06/12/773
06712/73
06/12/72
06712773
06712773
05712773
06712773
N6/12/773
06712773
06712773

05712772

L10
(784)
% & %
2q
40
45
45
39
19

43

&1
46
NO
ND
49
50
(AN
46
4Qby
42
49

[ 4

49
50

49

167

{DBA)

DATA

DATA

LS50

* ok

36

16

36

27

36

35

27

37

L2

- EQUIPMENT PRNORLEM

- FQUIPMENT PRORLEM

&6

L7

49

40

30

40

4?2

(AN

.3

46

43

L90
{DBA)
* k%

13
32
33
34
34
33
34
34
34

39

2
ba
36
36

36

36
39
41
EL:
38

38

LNP
(DBA)
L3 25
56
57
54
62
a7

a9

53

54

5%
55
%9
51
63
61
59
55
65
53

61

51

STH
NEV

{DBA)
* Xk

o

s

P



ROUTE 1-95 (NPI) - TRAFFIC AND WEATHER DATA

WIND WIND
TOTAL SPEED DIRECTION TEMPERATURE HUMIDITY
HOUR DATE TRAFFIC TRUCKS MPH DEGREE °F %
1200 06/1173 - - 0 279 88 -
1300 06/11/73 - - 2 250 90 -
1400 06/11/73 - - 0 228 93 -
1500 06/11/73 - - 0 228 92 -
1600 06/11/73 - - 2 248 N -
1700 06/11/73 - - 0 242 89 -
1800 06/11/73 - - n 236 87 -
1900 06/11/73 - - 0 230 o4 -
2000 06/11/73 - - 225 80 -
2100 06/11/73 - - 0 225 76 -
2200 06/11/73 - - - - - --
2300 Ne/11/73 - - 0 225 - -
0000 06/12/73 - - 0 225 69 -
0100 N6/12/73 - - 0 225 €8 -
0200 06/12/73 - - ) 220 72 -
0300 06/12/73 - - 0 220 70 -
0400 06/12/73 - - 0 220 £9 -
0500 06/12/73 - - 0 220 €8 -
0600 06/12/73 - - 0 220 €9 -
0700 06/12/73 - - 0 220 74 -
0800 06/12/73 - - 0 216 77 -
0900 06/12/73 - - 0 220 80 -
1000 06/12/73 - - n 218 85 -
1100 06/12/73 - - ] 196 88 -



Route and Section 440F -2J -

Station, Ramp, or Street 326 + 00 N.B.

Municipality Bayonne County Hudson
Starting Time and Date Starting'Time and Date

of First Sample 16:00, 7/18/73 of Last Sample 15:00, 7/20/73
Mobile Survey ___ Stationary Survey _X  Rural __ Suburban
Urban _X

AC Power X Source  Fuse box in boiler room next to pond.

Inverter DC Power

Traffic counter location(s) None used-nearest street was Kennedy

Blvd. about 1500 ft. west of Position 4.

Road Description: P.C.C. B.C. X Other
N.A.
Smooth Normal X  Rough Bumps . Holes

No holes or bumps X

Grade: Near lanes O Far lanes O Number of lanes: Near side ¢

Far side _2 :

Center Barrier _ Height Median _____ No Median _ X
Ramp __ Overpass __ Underpass ___ At grade _ X
Other -

Location(s) and type(s) of nearest flow interrupting device(s) N.A.
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Route and Section 440F-2J

Station, Ramp, or Street 326 + 00 N.B.

Microphone Locations: g

Height of Height of Distance to Distance to flow

microphone - microphone near lane - interruption
in feet above grade - in feet device - in feet
in feet
Pos. 1 4 N.A. N.A. N.A.
Pos. 2 4 N.A. N.A. N.A.
Pos. 3 4 N.A, N.A. N.A.
Pos. 4 . 4 N.A. N.A. N.A.
Pos. & - N.A. N.A. | N.A. N.A.
Pos. 6 N.A. N.A. N.A. N.A;
Pos. 7 N.A. ' N.A. N.A.' N.A.

Description of Terrain Hudson Co. Park-48th St. Bayonne. Flat, with

mowed grass. Very widely scattered trees. Sight distance over 3000

ft. in all directions except east towards Kennedy Blvd. Sight distance

to east about 100 ft. to edge of embankment east of Pos. #4. Abrupt

increase of about 12 ft. with trees brush and other vegetation along top

of embankment. Kennedy Blvd. not visible and traffic not audible. Planes

at Newark Airport and ships in Newark Airport and ships in Newark Bay clearly

audible. Traffic on New Jersey Turcpike Extensicn zudible as ambient.
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|
NOISE MEASUREMENT DATA

ROUTE 440F SECTION 2J

MICROPHONE POSITION 1

HOUR
e 3 1

1600
1700
1800
1900
2900

2100

3000
0100
0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400

1500

SAMPLE
SIZE

{MIN.)
* ok

55

55

55

55

55

53

25

25

25

25

53

55

50

55

55

55

DATE
ek

07/18/13
07/18/73
07/18/13
07/13/73
07/18/73
07/18/73
07/18/73
07/18/13
07/19/73
07/19/73
07/19/73
07/19/73
07/19/73
07/19/73
07/19/73
07/19/73
07/19/73
07/19/73
07/19/73
07/19/73
07/19/773
07/19/73
07/19/73

07/19/73

L1G
(bB3A)
T

69
70
68
69
67
67
65
65
65
65
NO
NO
68
69
NO
NO
NO
71
NO
NO
70
69
69
67
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DATA

DATA

DATA
DATA

DATA

DATA

DATA

LNP

(DBA)
&K

75

17

15

75

17

T3

72

63

14

74

STD

DEV
(DBA)

ok

3

4

< NONREPRESENTATIVE NOISE

- NONREPRESENTATIVE NOISE

L50 L90
DBA) (D0B8A)
k% %%
64 61
65 61
63 59
64 60
63 59
63 61
62 59
63 61
62 60
62 60
63 61
65 61
- EQUIPMENT
- EQUIPMENT
= EQUIPMENT
68 66
- EQUIPMENT
- EQUIPMENT
64 61
64 60
64 61
62 47

76
T2
PRUBLEM
PROBLEM
PROBLEM
7%
PROBLEM
PROBLEM
17
17
76

87



NDISE MEASUREMENT DATA

ROUTE 440F SECTION 2J

MICRUPHONE POSITION 2

HOUR
LE 3 2

1600
1700
1800
1500
2000

2130

2300
3000
0100
0200
23900
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400

1500

SAMPLE
SIZE

(MIN,)
= xkw

55
55
55

55

54
55
55
55
55
55
55
50
55
55
55
45
55
55
50
50
50
55

35

DATE
ko

077187713
07/18/73
07/18/73
07/18/73
07/18/73
07718773
07/18/73
07718773
07719773
07/19/73
07/19/773
07/19/73
07719773
07/19/73
071/19/713
07/19/73
07719773
07719773
07/19/73
07719773
07719773
07/19/73
07/19/73

a71/19/73

L10
(DBa)
* k%

59

61

61

64

55
57
55
55
56
55
59
62
63
60
62
61
60
69
62

66

t50
(0BA)
*kk

54
55
57
58
53
53
51
53
52
53
52
53
53
53
54
58
59
58
58
57
53
55
57

55

L90
(DBA)
% %k
51
51
52
53
51
51
47
51
48
50
50
51
51
51
51
56
56
55
56
54
50
51
52

51

LNP
(DBA)
% KK
67
70
69
73
66
61
61
67
62
68
62
59
64
56
T1
66
70
64
67
69
68
69
70

75

STD
DEV
({DBA)
kK

4

4



NOISE MEASUREMENT DATA

ROUTE 440F SECTION 24

MICROPHONE POSITION 3

HOUR
* %k

1600

1700

1800

1900

2000

2100

2200

2300

0000

0100

0200

0300

0400

0500

0600

0700

0800

0900

1000

1100

1200

1300

1400

1500

SAMPLE
SIZE

(MIN.)
® kR

20
55
55
40
55
40
25

0
25
25
25
25
25
25
20
25
25
30
50
55
55
55
55

55

DATE
AR K

07/719/73
07/19/173
97/19/73
07719773
07/19/73
07/19/73
07/19/73
97/19/13
Q1720773
07720773
07/20/73
07720773
07720773
07/20/73
01/20/773
07/20/73
07/20/73
07/20/73
07720773
07/20/73
07720773
07720773
07720773

07/20/73

L10
(NDBA)
ek

51
60
76
66
65
64
62
NO
64
Tl
70
70
60
59
60
63
66
66
65
65
67
61
62

61

175

DATA

L50 L90
DBA)  (DBA)
¥ % 3% * %k %k
48 45
57 53
o4 59
62 58
61 55
60 57
59 56
- OPERATOR
59 56
62 57
61 57
61 57
S8 55
57 54
58 56
60 56
63 60
63 51
62 59
62 59
63 59
54 51
58 56
56 52

LNP
(LBA)
%
60
70
91
74
75
69
69
ERROR
70
79
79
79
70
63
63
67
73
71
71
72
33
74
71

68

STD
DEV
(DBA)
*kk

3

3



!

NOISE MEASUREMENT DATA

ROUTE 440F SECTION 2J

MICROPHONE POSITION ¢4

SAMPLE STD

SIZE L10 LS50 L90 LNP DEV
HOUR  (MIN.) DATE (DBA)  (DBA)  (DBA)  (DBA)  (DBA)
kK X% XXk % o ek o %k %% * ik * kK o e Xk % Ak
1600 20 07/19/73 58 54 51 67 3
1700 56 07/19/73 59 54 51 68 3
1800 50  07/19/73 57 53 51 70 4
1900 40 07/19/73 58 S4 51 64 3
2000 50  07/19/73 60 57 55 66 3
2100 55 07/19/73 59 57 53 64 3
2200 55  07/19/73 59 54 51 66 4
2300 0  07/19/73 NO DATA ~ EQUIPMENT PROBLEM
0000 55 07/20/73 58 54 51 64 3
0100 55 07/20/73 57 53 51 63 3
0200 55 07/20/73 57 53 51 65 3
0300 0  07/20/73 NO DATA - MICROPHONE MALFUNCTION
0400 0 07720773 NO DATA — MICROPHONE MALFUNCTION
0500 0 07/20/73 NO DATA - MICROPHONE MALFUNCTION
0600 0 07/20/13 NO DATA - MICROPHONE MALFUNCTION
0700 0 07/20/73 NO DATA - MICROPHONE MALFUNCTION
0800 0 07/20/73 NO DATA - MICROPHONE MALFUNCTION
0900 0  07/20/73 NO DATA - MICROPHONE MALFUNCTiON
1000 55  07/20/73 64 60 56 70 3
1100 0 07720773 NO DATA - NONREPRESENTATIVE NOISE
1200 0  07/20/73 NO DATA - OPERATOR ERROR
1300 55 07720773 68 64 60 75 3
1400 o 07/20/73 NG DATA - NONREPRESENTATIVE NOISE

1500 0 07720773 NO DATA - EQUIPMENT PROBLEM



ROUTE 440F SECTION 2J - TRAFFIC AND WEATHER DATA

WIND WIND
TOTAL SPEED DIRECTION TEMPERATURE HUMIDITY
HOUR DATE TRAFFIC TRUCKS MPH DEGREE °F %
1600 07/18/73 - - 0 320 82 -
1700 07/18/13 - - 0 120 80 -
1800 07/18/73 - - 0 160 76 -
1900 07/18/73 - - 0 180 76 -
2000 07/18/73 - - 0 178 74 -
2100 07/18/73 - - 0 202 72 -
2200 07/18/73 - - 0 200 73 -
2300 07/18/73 - - 0 200 n -
0000 07/19/73 - - 0 200 69 -
0100 07/19/73 - - 0 210 65 -
0200 07/19/73 - - 0 210 67 -
0300 07/19/73 - - 0 210 66 -
0400 07/19/73 - - 0 2N 62 -
0500 07/19/73 - - 0 226 62 -
0600 07/19/73 - - 0 225 67 -
0700 07/19/73 - - 0 240 69 -
0800 07/19/73 - - 0 255 n -
0900 07/19/73 - - 0 256 73 -
1000 07/19/73 - - 0 232 78 -
1100 07/19/73 - - 0 230 82 -
1200 07/19/73 - - 0 228 85 -
1300 07/19/73 - - 0 230 86 -
1400 07/19/73 - - 0 228 86 -
1500 07/19/73 - - 0 230 85 -
1640 07/19/73 - - 0 258 85 -
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ROUTE 440F SECTION 2J - TRAFFIC AND WEATHER DATA

TOTAL SPEED  DIRECTION  TEWPERATURE  HUMIDITY
HOUR DATE _ TRAFFIC _ TRUCKS  MPH DEGREE °F g
1700  07/19/73 - - 0 246 84 -
1800 07/19/73 . - 0 284 84 -
1900 07/19/73 - - 0 250 82 -
2000  07/19/73 - ; 0 248 80 -
2100 07/19/73 . - 0 228 76.5 -
2200  07/19/73 - - 0 216 74.5 -
2300  07/19/73 - - - - - -
0000  07/20/73 - - 0 220 73 -
0100  07/20/73 - - 0 226 73 -
0200  07/20/73 - - 0 215 A -
0300  07/20/73 - - 0 214 72 -
0400  07/20/73 ; - 0 214 7.5 -
0500  07/20/73 - - 0 212 70 -
0530  07/20/73 - - 0 205 69.7 -
0600  07/20/73 - - 0 214 69.5 -
0640  07/20/73 - - 0 210 72 -
0805  07/20/73 - - 0 220 7 -
0900  07/20/73 - - 0 222 75 -
1000 07/20/73 - - 0 220 79 -
1100 07/20/73 - - 0 226 82 -
1200 07/20/73 - ; 0 226 83 -
1300  07/20/73 - - 9 234 84 -
1400 07/20/73 - - 0 223 84 -
1500  07/20/73 - - 0 225 84 -
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