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Abstract: Noise pollution has been well recognized as one of the major cause of concern that impacts the quality 
of life in urban areas across the globe. Traffic noise from highways creates problems in the surrounding areas 
specially when there are higher traffic volume and high speeds. In the present study, the traffic noise along a 
highway corridor on NH222 passing near Kalyan city, Maharashtra, have been observed and measured at 
various location by sound level meter(Bruel and Kjaer type 225). The traffic noise prediction at all the locations 
has been done by FHWA model. The percentage error between the observed and predicted values of noise level 
has been calculated. An agreement diagram has been plotted between the observed and predicted values of noise 
level and it indicates that noise level predicted by FHWA model lie within an error band of 10% with reference to 
the observed values of the noise level. Present study indicates that FHWA model can be used for the prediction of 
noise level for Indian conditions. 
Keywords:  Noise level, FHWA Model, Human health, City of Kalyan, Modeling. 

I. INTRODUCTION 

Noise is a common environmental pollutant in nearly all urban communities. Noise can be emitted from various sources such as 
aircraft, road traffic, railways, construction, factories, etc. Among these,  road traffic is a major source of noise in the urban 
areas contributing to 55% of the total noise. Social surveys conducted in various cities throughout  the world indicated that 
traffic noise is the major source of nuisance and annoyance [1,2].Social survey conducted in various cities throughout the world 
indicated that traffic noise is the main source of nuisance and annoyance [3,4].The effect of noise depends on various factors 
such as time duration, noise sound level, distance from the source, etc. The health impact associate with the noise pollution on 
human well-being is done by various researchers [5, 6, 7, 8]. The CBCB of India in its notification for noise has laid down the 
ambient noise standards [9].  FHWA model was found to be suitable for the prediction of noise in India within a fair degree of 
accuracy.   

A. FHWA Model  
In the present study Federal Highway Administration Model (FHWA model) has been used for prediction of noise level. 
Vehicles were classified into seven categories. The hourly Leq value foe each category of vrhicle is calculated using the 
following formulae  

                   Leqi= LO + Avs + AD + AS 

Leqi = Hourly equivalent noise level for each vehicle type 
LO = The reference energy mean emission level 
AD = Distance correction 
Avs= Volume and speed correction  
AS = Ground cover correction  
 

B. Calculation of equivalent noise level 
Noise level for each vehicle type (Leqi) is calculated and then calculates logarithmically to get the total hourly Leqvalue and the 
combined hourly Leqvalue is calculated by logarithmic summation of hourly Leqvalue of each category. 
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Where  n = total number of sound samples 

Li = noise level of any ith sample 

ti= time duration of ith sample expressed as fraction of  total sample time 

  
II. MATERIAL AND METHODS 

A. Site   Description  
This study was mainly carried out to measure the noise level on fraction of NH 222 which is passing through the Kalyan city, 
Maharastra, India. Location of monitoring stations was selected considering different zones on the national highway.Noise 
monitoring were carried out at seven locations. Details about the monitoring stations are given in table 1. Location map of study 
area is shown in fig. 1. The ambient levels of noise for different areas/zones specified in the rules are indicated in table 2. 

 

Table 1: Location of Monitoring Stations  

S.N. Name of Monitoring Station 
 

Type of Area 

1 Kalyan Bus Stand 
 

Commercial area 

2 Patri Pool 
 

Residential area 

3 Netivali Chauk 
 

Commercial area 

4 Suchak Naka 
 

Commercial area 

5 Tata Power Station 
 

Industrial area 

6 Sonarpara 
 
 

Residential area 

7 Kalyan Shilphata 
 

Commercial area 

 

 Table 2: Ambient noise standards by CPCB 

 

Area Code Category of Area/Zone Limits in dB* 

Day Time Night Time 

A Industrial Area 75 70 

B Commercial Area 65 55 

C Residential Area 55 45 

D Silence Zone 50 40 
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(Source: Google map) 

Fig 1: Location map of study area 

 
 

B. Measurement Of Ambient Noise Level  
Noise levels db(A) were collected at all the locations for 10 hour duration starting from 8:00 am to 12 noon and then 2:00 pm to 
8:00 pm. Sampling were carried out at mid hour from 25 minutes to 35 minutes for 10 minutes duration. The noise level were 
recorded at 15 second intervals. Hence for 10 minute duration 40 data were recorded The noise level recording was done by 
noise level meter of make ‘Bruel and Kajer’ Denmark. During sampling process distance from the centerline of the road was 
taken as 10 meters.  

C. Traffic Volume   
Traffic volumes were calculated at all the selected sides. Total number of vehicles passes in each type, passing in hour in a 
single direction was recorded and expressed in veh/hour. 

D. Spot Speed Measurement 
Due to unavailability of Doppler Radar Speedometer, manual method was used for spot speed measurement of the vehicles in   
the present study. For this purpose two points were marked with a known distance (75m apart) on the road at the sampling site. 
With the help of a stopwatch, the time taken by the vehicles to cover the above distance (i.e. 75 m) was recorded and by 
dividing the distance with the time taken by the vehicles, the speed in km/hr for each type of vehicle was calculated. 

III. RESULT AND DISCUSSION  

Results obtained from FHWA model were compared with observed values of the noise levels. An agreement diagram was 
plotted between observed and predicted values of the noise levels as shown in figure 2. Observed and predicted values of the 
noise levels at different locations are given in the table 3 to table 9. From the agreement diagram it was found that percentage 
error of noise level between observed and predicted values are within 10%.   
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Table 3: Comparison of noise levels at NH 222- Kalyan Bus stand 

Time(hour) Observed hourly Leq Predicted hourly Leq 

08-09 85.03 76.46 
09-10 82.91 76.73 
10-11 79.26 70.41 
11-12 77.76 66.93 
14-15 76.34 66.97 
15-16 72.61 67.03 
16-17 70.98 67.11 
17-18 87.22 77.32 
18-19 96.74 86.48 
19-20 97.14 93.21 

 

Table 4:  Comparison of noise levels at NH 222- Patripul 

Time(hour) Observed hourly Leq Predicted hourly Leq 

08-09 78.35 76.46 
09-10 77.19 67.12 
10-11 76.79 71.45 
11-12 72.42 67.71 
14-15 69.36 63.13 
15-16 74.26 68.47 
16-17 73.23 65.41 
17-18 79.58 70.26 
18-19 80.27 77.65 
19-20 78.85 70.38 

 

Table 5: Comparison of noise levels at NH 222- Netivali Chauk 

Time(hour) Observed hourly Leq Predicted hourly Leq 

08-09 71.65 67.59 
09-10 75.16 68.92 
10-11 71.17 67.47 
11-12 74.38 71.92 
14-15 74.92 67.35 
15-16 74.17 68.63 
16-17 74.23 67.41 
17-18 76.34 65.91 
18-19 79.73 70.40 
19-20 80.51 75.31 
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Table 6:  Comparison of noise levels at NH222- Suchak Naka 

 

Time(hour) Observed hourly Leq Predicted hourly Leq 

08-09 77.88 69.47 
09-10 78.49 69.89 
10-11 78.89 70.38 
11-12 70.42 66.45 
14-15 69.48 66.39 
15-16 68.66 62.32 
16-17 67.12 64.85 
17-18 77.74 70.20 
18-19 78.81 74.26 
19-20 80.64 73.46 

 

Table 7.0: Comparison of noise levels at NH 222- Tata Power  

  

Time(hour) Observed hourly Leq Predicted hourly Leq 

08-09 78.68 72.51 
09-10 82.55 74.64 
10-11 78.69 75.66 
11-12 76.39 69.62 
14-15 74.07 68.63 
15-16 72.52 66.87 
16-17 71.14 64.54 
17-18 77.75 69.25 
18-19 85.95 78.19 
19-20 86.76 77.86 

 

Table 8.0: Comparison of noise levels at NH 222- Sonarpara 

 

Time(hour) Observed hourly Leq Predicted hourly Leq 

08-09 77.23 67.87 
09-10 76.08 69.76 
10-11 78.12 69.54 
11-12 77.54 89.35 
14-15 74.55 67.31 
15-16 73.45 68.65 
16-17 71.32 66.51 
17-18 81.98 75.25 
18-19 85.47 78.21 
19-20 86.66 77.52 
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Table 9.0 Comparison of noise levels at NH 222- Shil Phata  

Time(hour) Observed hourly Leq Predicted hourly Leq 

08-09 80.86 77.62 
09-10 89.52 76.86 
10-11 87.78 79.03 
11-12 79.69 71.64 
14-15 76.85 68.21 
15-16 74.20 67.36 
16-17 69.25 62.83 
17-18 79.88 77.91 
18-19 84.35 75.23 
19-20 86.37 75.45 

 

 

Fig. 2: Agreement Diagram for FHWA Model 

IV. CONCLUSION  

This study was conducted to evaluate the road traffic noise pollution along the national highway corridor in the city of Kalyan 
and to assess the impacts on residents. On the basis of result, the following conclusions were made: 

1. The measured and predicted road traffic noise levels at all the studied locations were higher than the prescribed limit 
given by the Central Pollution Control Board (CPCB). 

2. Federal Highway Administration model (FHWA Model) can be applied successfully to predict traffic noise level under 
traffic conditions in the city of Kalyan. 

3. Results obtained from the social survey, revealed that road traffic noise is a major concern to the people residing in the 
vicinity of the studied locations. 

4. With a view to control the traffic noise, the restrictions on the traffic flow and speed can be planned specially along the 
highway corridors located in the vicinity of cities and urban areas. 
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