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Abstract 
Measurement of environmental noise at the industrial areas of Bompai, 

Sharada and Gundunwawa in Kano state was carried out with the aid of 

a sound level meter. The results obtained showed that the equivalent noise 

pressure level (leq) at Bompai, Sharada and Gundunwawa were 73.5dBA, 

76.1dBA and 68.4dBA respectively. These values are high compared to 

that recorded at Bayero University Kano (BUK) New Site, which was used 

as control in this study. The equivalent noise pressure level at BUK New 

Site was 56.4dBA. These values, when compared to the National 

Environmental Standards and Regulations Enforcement Agency of 

Nigeria permissible noise recommendation of less than 85dBA for 8 hours 

exposure time (NESREA, 2009), are still within the permissible level. 

However, compared to the world Health Organization, 1980 

recommendation of 75dBA and International Standards Organization on 

sound, (1SO, 1996) recommendation of 70dBA, values obtained at 

Bompai is higher than ISO recommendations and that of Sharada higher 

than both WHO and ISO recommendations. Immediate and future 

implications of these were discussed and appropriate recommendations 

made for control and further research work in this field. 
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Introduction 
Like air and water pollutions, noise is 

recognized today as a major pollutant 

of the environment. It is no less a 

pollutant than the toxic chemicals in 

our environment. Noise was 

considered a pollutant even in the 

earlier historical times. In the days of 

Julius Caesar, clattering of chariots on 

the cobble stone streets of Rome was 

identified as noise pollution. Martial 

(one of the generals of Julius Caesar) 

complained that the noise on the 

streets at night sometimes sounded as 

though the whole of Rome was 

traveling through his bedroom 

(Singal, 2000). Complaints about the 

nuisance of noise become more 

frequent during the 19th century. Many 

of the prominent learned people wrote 

that noise disturbed their 

concentration and other activities, for 

example in the 1820’s Schopenhaver, 

the German philosopher wrote an 

essay on noise (Durant, 1962). He 

complained in particular of the noise 

of cracking whips and made an 

observation that people of great 

intellect were being disturbed by 

noise. 

Noise problems and complaints 

increased dramatically by the end of 

the 19th century and beginning of the 

20th century as US and European 

societies become more urbanized and 

mechanized. Even in recent years 

increasing urbanization and 

industrialization has worsened the 

problem of environmental noise 

pollution, hastening the need for 

immediate control measures (Singal, 

2000).  

What then is noise? Many people 

consider an intense sound to be noise 

but defined physically noise does not 

just constitute only intense sound, 

rather it is also a complex sound with 

little or without any agreeable musical 

quality, the sound can be additionally 

intermittent, multi- frequency and 

impulsive in nature. However, when 

defined psychologically, noise is just 

any sound undesired by the recipient. 

One kind of sound may be pleasing to 

one person, non-pleasing to another 

and altogether unwelcomed to a third 

person who may be in need of rest, 

relaxation or sleep. Sound does not 

need necessarily to be loud to annoy 

any person (Crack and stirling quoted 

in Ikyo, 2006). 

Noise can also be defined as an un-

wanted and unpleasant sound caused 
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by vibration of matter. Vibrations impinge on the eardrum of a human or animal 

and set-up a nervous disturbance, which we call sound, when the effects of this 

sound are not desirable, then it may be termed ‘’noise’’ (Atmaca etal, 2005). 

According to Organization for Economic Co-operation and Development  

 

Historical background to the study 

The recognition of noise as a serious health hazard as opposed to a nuisance is 

a recent development, and the health effects of the hazardous noise exposure 

are now considered, to be an increasing important public problem as stated 

below (Bruel, et al, 2000). Globally, some one- hundred and twenty (120) 

million people are estimated to have disabling hearing difficulties due to noise 

exposure; more than half citizens of Europe live in noisy environment, a third 

experience levels of noise at night that disturbs sleep. 

Many medical investigations have also proved that noise from industry, traffic, 

residence and social activities can cause psychological, physiological and 

possibly pathological reactions.  

Some of these common effects of noise include; annoyance, hearing loss, high 

blood pressure, disturbance of sleep, undue stress, distraction and lost in 

productivity and a general reduction in the efficiency of productivity etc.  

The response of the human ear to sound depends both on sound frequency 

(measured in Hertz, Hz) and sound pressure, measured in decibel (dB). The 

human ear can detect sound only in the audible region (frequencies from 20HZ 

to 20,000 Hz). The least intensity of sound, which the ear can detect, is an 

incredibly low 10−12watt/𝑚2 (1 Pico watt/𝑚2). 

 

Aim and Objective of the study 

1. To determine noise pressure level in some selected industrial estates in 

Kano Metropolis, using sound level Meter. 

2. To compare the results obtained from the selected industrial estates to 

result from Bayero University Kano (BUK) new site (Control area) and 

ascertain whether the noise pressure level in the industrial areas is higher 

than what is obtainable in areas where there are no industries. 

3. To further compare the results obtained from the selected industrial 

estates to the recommended safety standards (ISO and NESREA 

standards etc.) 
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4. To recommend on the possible preventive measures of noise pollution in 

some selected industrial estates in Kano Metropolis.  

 

Materials and Method 

Noise measurement techniques 

Measurement of noise can be done with the aid of a wide assortment of 

acceptable techniques. The choice of a technique to use depends upon on the 

type of noise expected and the purpose for which measurements are made. Each 

of these methods uses one kind of measuring instrument. 

 

Sound Level Meter (SLM) 

This is the simplest technique that is used to measure noise levels. The 

instrument responds to sound in approximately the same way as the human ear. 

Thus the sound level meter simulates human hearing as closely as possible and 

practicable, while giving a repeatable and objective value. 

Sound level metre measures sound pressure levels and are commonly used in 

noise pollution studies for the quantification of almost any noise, but especially 

for industrial, environmental and air craft noise. It can also be used to evaluate 

area noise levels, to identify noise sources, estimate employee exposures and 

aid in determining solutions for noise control. The SLM consists of a 

microphone, a preamplifier, amplifier with an adjustable and calibrated gain, 

frequency, weighting filters, meter response circuits and analog meter or digital 

readout. The American National Standard Institute (ANSI) has classified levels 

of precision for sound level meters as Type 0 (Laboratory standard), Type I 

(Precision measurements in the field), and Type II (General purpose 

measurement). The type II meter is the most frequently used in the field for 

employee exposure and noise evaluation purposes. 

Most SLMs allow options for linear, A, and C frequency weighing. In addition, 

either ‘’slow’’ or ‘’fast’’ meter response can be selected. With fast response, 

the meter closely level as it changes. A slow response is more sluggish but 

allows the user to obtain a better average of the changing sound. Some sound 

level meters have an ‘’impulsive’’ or ‘’peak’’ response for monitoring 

impulsive sounds. The peak value is the maximum value of the wave form while 

the impulsive response is an integrated measurement. 

Measurements with SLM are relatively simple when the noise levels are 

continuous and workers remain essentially stationary during the work shift. The 
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instrument is placed on a tripod stand, constructed about 1.2m tall to the ear 

level of an average human being. Measurements are then taken at various 

distances away from the source i.e. 1m, 2m, 3m etc. 

 

Calibration of the instrument 

Noise measuring instruments are usually calibrated at the field site before and 

after each use, according to the manufacturer’s instructions. Calibration is 

accomplished by using an acoustic calibrator which applies a known sound 

pressure level to the microphone, and the instrument is adjusted to read the 

proper level. In addition to the user calibrator, some instruments may require 

routine calibration and maintenance  

 

Operation of the instrument  

With the sound level meter placed on a stand about 1.2 m tall in air and with its 

switch turned on, the instrument ultimately and automatically detects and 

measures the intensity of sound in the atmosphere. Measurements were taken at 

equally spaced time interval of 10 minutes continuously for 8 hours at various 

distances away from the source i.e. 1m, 2m, 3m, etc with the A-weighting 

network and slow mode selected. 

The survey covered the following areas, Bompai, Sharada, Gundunwawa and 

BUK new site. 

 
Plate 1.0 Schematic diagram of a sound level meter 
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Results  

Table 1.1: Sound pressure level (SPL) in decibel and prevailing temperature 

(℃) at Bompai  

The table 1.1 above shows that sound pressure level at different sites considered 

at Bompai are 71.4 dBA at site 1, 70.4dBA at site 2 and 73.5dBA at 3. The mean 

value of sound pressure level obtained at Bompai industrial area is 71.8 dBA. 

 

Table 1.2 Sound pressure level in decibel and prevailing temperatures (℃) at 

Sharada 

Site Sound pressure level(dBA) Temperature ℃ 

1  74.3 35.4 

2 71.2 33.6 

3 82.8 34.6 

Mean 761 34.5 

 

Table1.2 presents the sound pressure level at different sites at industrial area at 

Sharada. The values are 74.3 dBA at site 1, 71.2 dBA at site 2 and 82.8dBA at 

site 3 with a mean value (equivalent value) of 76.1 dBA. 

 

Table1.3: Sound pressure level in decibel and prevailing temperatures (℃) at 

Gundunwawa  

Site Sound pressure level(dBA) Temperature ℃ 

1 66.8 36.6 

2 69.5 35.7 

3 68.9 36.2 

Mean 68.4 36.1 

 

Table1.3 above revealed sound pressure level of 66.8 dBA at site 1, 69.5 dBA 

at site 2 and 68.4 dBA at site 3, with an equivalent value of 68.4 dBA  

Sites Sound Pressure Level (dBA)    Temperature (ºC) 

Site 1 71.4 36.4 

Site 2 70.4 37.4 

Site 3 73.5 37.9 

   

Mean  71.8 37.2 
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Table1.4: Sound pressure level in decibel and prevailing temperature at BUK 

new site 

Site Sound pressure level (dBA) Temperature℃ 

1 54.4 30.5 

2 58.2 31.5 

3 56.6 32.2 

Mean 56.4 31.4 

Table1.4 shows sound pressure level with corresponding prevailing 

temperatures at BUK new sites. From the results, site 1 recorded sound pressure 

level of 54.4 dBA, site 2 recorded 58.2 dBA, and site 3 recorded 56.4dBA. The 

equivalent sound pressure level at this site was 56.4dBA. 

 

Table1.5: Summary of noise level/ intensity as measured in Bompai, Sharada 

and Gundunwawa. 

LOCATION Site 

1(dBA) 

Site 

2(dBA) 

Site 

3(dBA) 

Mean 

Values 

(dBA) 

Bompai 71.4 70.4 73.5 73.5 

Sharada 74.3 71.2 82.8 76.1 

Gundunwawa 66.8 69.3 68.9 68.4 

Overall mean values of 

noise pressure 

   70.8 

 

 
Figure 1: Equivalent noise pressure level in Bompai.  
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Figure 2: Equivalent noise pressure level in Sharada  

 

 
Figure 3: Equivalent noise pressure level in Gundunwawa 
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Figure 4: Equivalent noise pressure level in BUK new site 

 

 
Figure 5: Equivalent noise level for show measurement time at the four sites in 

Kano. 
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The noise emission from industrial estates in Kano has been assessed. The 

results obtained showed that the equivalent noise pressure level at Bompai is 

73.5dBA, that at Sharada is 76.1dBA and 68.4dBA for Gundunwawa industrial 

area. These values when compared to a control site (BUK new site) whose 

equivalent noise pressure level is 56.4dBA are observed to be high.  

The values are compared to the world Health Organization, 1980 

recommendation of 75dBA, International Standards Organization on sound, 

(1SO, 1996) recommendation of 70dBA and also with Federal Environmental 

Protection Agency of 90dBA for factories and industrial area for 8hrs exposure 

time. 

The values at Bompai and Sharada are slightly above International Standards 

Organization on sound, (1SO, 1996) recommendation of 70dBA for factories 

and industrial areas. The value at Sharada is also slightly above the World 

Health Organization, (WHO, 1980) recommendation of 75dBA. However, all 

the values are below (NESREA, 2009) recommendation of less than 85dBA for 

industrial areas. 

The values at Bompai and Sharada industrial areas are on the rise. There are 

high hopes of exceeding even the NESREA standards due to expansion and 

increase in business activities at the industrial estate. 

A company worker who works for about 8 hours a day (8a.m-4p.m) in such 

noisy areas may not necessarily be affected with pains or permanent hearing 

impairment immediately but the danger of threshold shift leading to health 

problems later in life is likely unavoidable. The people at more risk to this 

hazard are hammer miller operators, stand by generator operators, steam plant 

operators and those who work with close vicinity to these noise areas. 

 

Conclusion  

This research has shown that the equivalent continuous noise levels at Bompai, 

Sharada and Gundunwawa industrial areas are 73.5dBA, 76.1dBA and 

68.4dBA respectively. This result is however, below the NESREA standards of 

less than 85dBA for 8 hours exposure time. But it is alarming, as there are high 

hopes of exceeding the standards. For workers within the industrial areas, it is 

advised that, they use earmuffs to avoid any ear impairment, discomfort and 

annoyance. 

 

Recommendation  

To ensure a quieter environment at the industrial sites, the researcher wishes to 

recommend the followings. 
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• The NESREA recommendation of less than 85dBA for 8hrs exposure 

time should be adopted and enforced 

• The companies should provide ear protective devices such as earmuff to 

the workers in the industries and ensure they are worn. 

• Machine building should be constructed with sound absorbing materials, 

to absorb part of the noise produced inside the building. 

• Workers in the companies around the industrial areas should be 

enlightened on the effects of noise to health. 

• Further analysis of the noise generated in the industrial areas should be 

made using frequency analyzers. 
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