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Abstract---The port is making considerable pollution to the 

environment due to its activities comprising of exports and 

imports of coal and iron ore. The port activities can cause 

deterioration of air and noise quality in the surrounding 

areas. Many people living in the localities in and around the 

harbor are suffering from respiratory infections due to the 

increased level of atmospheric pollution. To evaluate the 

environmental and health impacts of the air and noise 

pollution and to form new environmental management plan, 

it is important to conduct an air and noise quality survey in 

the port trust. An air quality survey was conducted at one of 

the Port in Tamilnadu by using a Respirable Dust Sampler. 

The particulate matter pollution and the emission due to 

different port activities were measured and analyzed at 

ambient zone and the working zone of the port. Noise 

pollution over the port was measured by using a sound level 

meter. The observed values of air and noise quality 

parameters were compared with pollution standards of 

Central Pollution Control Board (CPCB). It was found that 

the particulate matter emission exceeds the limits assigned by 

CPCB. So, the obtained data was used to develop an 

effective Environmental Management Plan (EMP) to reduce 

or eliminate the potential environmental impacts of port. A 

detailed management plan to improve the air quality 

parameters in the port was formulated. In addition to this, a 

management plan to reduce the public health impacts due to 

the port activities was also developed. 

I. INTRODUCTION 

More than 10% of the world population lives close to the 

coast, of which more than 300 million inhabit the coastal 

urban cities. To meet the increasing demands of population 

and requirements of the industries, new ports are being 

constructed or existing ports are being expanded throughout 

the world. Ports and harbour are the gateways of national and 

international trades. The environmental impacts of various 

activities in ports and harbours principally concern the 

estuarine and coastal water quality, contamination of the soil, 

degradation in sediment quality, air quality and noise 

generation beyond the permissible limits, and the generation 

of various types of other wastes.[14] A port can lead to 

severe pollution problem, over a large area due to the 

multifarious activities. The increases in emissions of air 

pollutants can affect local as well as regional air quality.[12] 

The impacts on environment will change from place 

to place depending upon the variations of geography, 

hydrology, geology, ecology, types of shipping, 

industrialization and urbanization. Hence, for the 

determination of levels of pollution, identification of 

pollution sources, control and disposal of waste from various 

point and non-point sources and for prediction of pollution 

levels for future, regular monitoring and assessment are 

required during the entire construction and operation phase 

for a major port. It is mandatory that port and harbour 

projects should have an environmental management plan 

(EMP), which includes monitoring of air and noise along 

with the collection of online meteorological data throughout 

the life of the project throughout the world.[2] 

According to The Environment (protection) act 

(1986) was enacted in 1986 with the objectives of providing 

the protection and the improvement of the environment. It 

empowers the central government to establish authorities 

[under section 3(3)] charged with the mandate of preventing 

environmental pollution in all its forms and to tackle specific 

environmental problems that are peculiar to different parts of 

the country. [15] Numerous amounts of ship movements and 

its engines, running on unclean fuel, and also thousands of 

diesel trucks per day causes an array of environmental 

impacts. This impacts leads to increased risk of illness, such 

as respiratory disease. Particulate matter arising due to 

construction activities and daily operations causes great 

health hazards such as asthma, chronic lung diseases, 

bronchitis, heart diseases, and premature deaths.[4] 

The noise pollution may result in loss of hearing, 

stress, high-blood pressure, loss of sleep, distraction affecting 

productivity, and a general reduction in the quality of life. 

The effects of noise are difficult to quantify because 

tolerance levels among different populace and types of noise 

vary considerably Exposure to noise pollution exceeding 75 

decibels for more than eight hours daily for a long period of 

time can cause loss of hearing. The hazards increase with the 

intensity of the noise and the period of exposure. The sound 

produced by a bursting cracker, exceeding 150dB, can cause 

a ringing sensation called ‘tinnitus’ and can impair hearing 

permanently. [9] 

This paper tries to identify not only the 

environmental impact caused or induced by various port 

activities and their sources but also discusses different 

prevention, protection and control measures for air and noise 

pollution, which will be helpful in evolving an appropriate 

EMP for a specific port and port projects. An Environmental 

management plan (EMP) is the management plan which 

includes the mitigation measures to reduce environmental 

impacts due to different activities. EMP not only sets out of 

the mitigation measures needed for environmental 

management, both in short and long term, but also the 

institutional requirements for implementation. [10] 

II. METHODOLOGY AND OBSERVATION 

Tamilnadu port is one of the major sources of air pollution 

due to its activities which comprises of exports and imports 

of coal, ore, sulphur etc. While loading and unloading of coal 

and ore, predominant dust arises and disperse in to the port 

environment. This dispersion of dust particles cause human 

health effects in port trust and the people living in the 

surrounding areas. Hence it is necessary to conduct air and 
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noise survey in Tamilnadu port and to prepare a remedial 

measure plan to reduce their impacts. 

Air quality and noise level monitoring was carried 

out at the ambient and work zones of Tamilnadu Port. Air 

pollution and noise pollution forms an important and critical 

factor to study the environmental issues in the Port areas. 

The ambient air quality monitoring was carried out at six 

stations. The parameters selected for analyzing the air quality 

status are Particulate matter, NOx,SOx and carbon monoxide. 

Respirable particulate matter and suspended 

particulate matter were collected by using Respirable dust 

sampler. Emission includes NOx, SOx and carbon monoxide 

which were measured by using Respirable dust sampler. The 

filter most commonly used for this purpose is what man filter 

paper.  This allows collecting the air sample at the rate of 1.3 

cubic meters per minute over a normal sampling period of 8 

hours. 

Mass concentration of suspended particulate is 

established by using the formula, given below 

 Suspended particle =  
     

  
  X 10

6                                                
(2.1) 

W1 = Initial weight of the filter in gram 

W2 = Final weight of the filter in gram 

VT = Total volume of sample in m
3 

 

10
6
 = conversion of gram to microgram 

Noise level was analyzed by using Sound Level Meter 

(SLM). A sound level meter or sound meter measures sound 

pressure level, commonly used in noise pollution studies for 

the quantification of different kinds of noise, especially for 

industrial and environmental noise. The noise survey was 

carried out at 12 locations at a rate of one sample per day 

(one sample covers collection of noise level data at 6 

locations at 4 hours interval in a single day). The noise level 

data shall be furnished in dBA, and covers the minimum/ 

maximum Leq. In the continuous measurement, the equivalent 

noise level Leq is calculated for every hour using the 

following formula 

Leq= L50   +

60

2]90L10L[ 

 

                                               (2.2) 

Where 

Leq = hourly equivalent noise level in dBA 

L50 = fifty percentile instantaneous noise level in dBA 

L10 = ten percentile instantaneous noise level in dBA 

L90 = ninety percentile instantaneous noise level in Dba 

III. RESULTS AND DISCUSSION 

 Air Quality Survey A.

According to the survey, the results of the gaseous emissions 

which include CO, NOx, SOx are within the limit compared 

to CPCB norms in both ambient zone and working zone. But 

the emission of particulate matter, which consists of 

respirable dust particle and suspended dust particle, are 

exceeding the limit in working zone and are within the limit 

in ambient zone. The air quality survey was carried out 

during the months of December (2013) and January (2014). 

The comparison of observed results of SPM and 

RPM with the CPCB norms is given in table 1. 

 

 

 

 

 

LOCATION 

CODE 

DECEMBER JANUARY 

 RPM 

µg/m
3
 

SPM 

µg/m
3
 

RPM 

µg/m
3
 

SPM 

µg/m
3
 

  1397 1234 1403 1045 WA1 

 1650 1197 1430 1052 WA2 

 1243 522.5 1309 539 WA3 

 2849 1309 2362 1419 WA4 

 1529 1138 1419 990 WA5 

 440 104.5 343 101 WA6 

 500 

µg/m
3
 

150µg/m
3
 

500 

µg/m
3
 

150µg/m
3
 

CPCB 

Standards 

 Table. 1: The air quality parameters measured at working 

zone of the Tamilnadu port during the period December 

2013- January 2014 

The exceeding values of Suspended and Respirable 

particulate matter are due to coal, coke and fertilizers that are 

unloaded from the ship through grabs and net slings.  They 

are dumped into the shores, and then they are shifted to the 

coal yard through the tippers, Lorries and wagons.  

Due to the above mentioned operations, the 

concentration of dust particles is high in coal berth and 

fertilizer berth. 

LOCATION 

CODE 

DECEMBER JANUARY 

 RPM 

µg/m
3
 

SPM 

µg/m
3
 

RPM 

µg/m
3
 

SPM 

µg/m
3
 

  253 126 239 103 A1 

 281 121 266 154 A2 

 291 138 231 99 A3 

 319 101 283 126 A4 

 330 92 269 99 A5 

 308 127 284 121 A6 

 500 

µg/m
3
 

150µg/m
3
 500 

µg/m
3
 

150µg/m
3
 CPCB 

Standards 

 Table. 2: The air quality parameters measured at ambient 

zone of the Tamilnadu port during the period December 

2013- January 2014 

The obtaining results shown in above table is does 

not exceeding the CPCB limits. Considering the 

meteorological parameters like wind direction, wind velocity 

etc is necessary to find out the dispersion of dust particle in 

and around sampling stations. During the study period the 

64% time wind blows in the direction of North East. So, no 

ambient stations affected by the dispersion of particulate 

matter from the work zone.    The summary of air quality 

survey is the work zone area of the port is highly polluted 

with particulate matter including suspended matter and 

respirable particulate matter. So it is important to develop a 

Environmental management plan for controlling the 

particulate matter pollution. 
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Fig 1: Suspended particulate matter emission (µg/m
3
) 

in working zone compared with CPCB standards. 

 

Fig. 2: Respirable particulate matter emission (µg/m
3
) 

in working zone compared with CPCB standards 

 Fig.1 and Fig. 2 describes the comparison of SPM 

and RPM emission in the port area during the period of study 

with CPCB standards. 

 Noise Survey B.

The noise survey was conducted during the day time only.  

The study was carried out in the stations both at ambient 

zone and working zone. The six stations in ambient zone are 

marked as A1,A2…,A6 and the work zone stations are 

WA1,WA2,….WA6. Heavy vehicular movement and 

loading and unloading of materials caused the noise pollution 

in the port. According to the study the noise range was within 

the limit in both ambient zone and working zone. The central 

pollution control board standard is in the range of 65-75 

decibels for Industrial areas 

Location/Zone Day (dBA) Night (dBA) 

Industrial 75 70 

Commercial 65 55 

Residential 55 45 

Silence 50 40 

Table. 3: CPCB noise level limits for various zones 

Location Hourly equivalent noise level Leq (dBA) Avg 

Leq 6-10 10-14 14-18 18-22 22-2 2-6 

WN1 64.5 61.5 63.5 63.1 59.7 58.2 61.8 

WN2 52.3 63.1 62.7 63.1 56.8 55.9 59.8 

WN3 57.4 52.8 50.2 61.3 56.8 62.5 58.2 

WN4 62.1 70.8 73.1 68.9 61.2 68.9 67.5 

WN5 57.8 59 65.3 64.2 77.3 54.5 63 

WN6 52.6 54.5 55 49.6 53 50.8 52.5 

Table.  4: The noise level measured at work zone of the 

Tamilnadu port during the period February-2014 

Location 
Hourly equivalent noise level Leq (dBA) Avg 

Leq 6-10 10-14 14-18 18-22 22-2 2-6 

AN1 54.5 56.3 54 55.1 55 50.5 54.2 

AN2 54.5 55.1 46.1 52 55.6 53 52.7 

AN3 57.4 60.3 56.8 58.6 59 61.7 58.9 

AN4 59.4 61.2 62.1 64.3 63.2 64.8 62.5 

AN5 45.9 50.2 49.8 50.5 51.8 58.1 51.1 

AN6 50.6 50.1 50.4 52.3 49.6 50.2 50.5 

Table. 5: The noise level measured at ambient zone of the 

Tamilnadu port during the period February-2014 

 

Fig. 3:  Noise level (dB) in working zone and 

Ambient zone compared with CPCB standards 

Fig.3 shows the noise level survey results compared 

with CPCB limits in the month of February (2014). The 

graph shows the noise level for selected 12 stations in both 

ambient zone and work zone areas. 

IV. ENVIRONMENTAL MANAGEMENT PLAN (EMP) 

According to the results of air and noise quality surveys, it is 

highly recommended for the port to form a new 

Environmental Management Plan.  An EMP is formulated to 

mitigate the adverse impacts arising out of any 

developmental programme. An EMP is a required part of 

environmental impact assessment of a new port project but 

could also be evolved for existing ports. It is useful both 

during the construction and operational phases of the new 

port but also for operation of existing ports to ensure the 

effectiveness of the mitigation measures and to give guidance 

as to the most appropriate way of dealing with any 

unforeseen effects. A regular monitoring programme needs 

to be specified in order to check that environmental measures 

are working and to alert port and pollution control boards to 

any pollution or other environmental problems that might 

occur during either the construction or operational phase of 

the project. 

Formulation of Environmental Management Plan is 

one of the key criteria for the success of any type of project. 

This requires detailed study about the various factors of the 

project and its impact on the environment and it is based on 

this environmental impact study that future management plan 

has to be generated. Two aspects viz., the impact of the 

project on the environment and the action plan for limiting 

the environmental impacts, need to be considered in 

formulation of Environmental Management Plan of any 

development project including the construction and 

maintenance of ports. 

Management plan to improve air quality in the port and 

harbour region: 
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To reduce the dust generation and noise pollution 

during the loading, unloading and transportation of materials 

like coal, iron ore, the following measures should be carried 

out. 

 Practice some good housekeeping methods like regular 

cleaning etc. 

 Provide adequate water sprinkling systems wherever is 

possible 

 Provide wind screens to avoid dispersion of dust 

particles from the source to outside of the port area. 

 Follow Industrial pollution control practices including 

1) Process modification 

2) Equipment modification 

3) Recycling and reuse of materials 

 Installation of Dust Suppression System & Regular 

Water Sprinkling on haul roads  

 Proper maintenance of Transportation vehicles and 

checking up for overloading of Transportation vehicle.  

 Regular Air Quality Monitoring to check increment of 

pollutants 

 A common preventive technique for the control of 

fugitive particulate emission is to enclose the sources 

either fully or partially. Enclosures prevent or inhibit 

particulate matter from becoming air borne as a result 

of disturbance created by wind or by mechanical 

entrainment resulting from the operation of the source 

itself. Enclosure also helps to contain those emissions 

that are generated. They can consist of either some type 

of permanent structure or temporary arrangement. 

 Bulk material should be transported in closed trucks to 

avoid wind entrainment Ambient air quality monitoring 

should be further strengthened by adopting the 

following recommendations 

1) Meteorological monitoring stations should be 

installed at different heights so that the vertical profile 

can be assessed and also automatic facilities provided 

for recording meteorological data. This is helpful in 

estimating the dilution capacity of atmosphere and in 

air pollution dispersion modeling 

2) Monitoring of additional parameters, HC and Pb in 

the locations, where vehicular pollution is high  

3) Monitoring of PM10 (particulate matter less than 10 

lm) and CO should be carried out regularly because 

these pollutants directly affect the respiratory system  

4) Exposure or health related monitoring of sensitive 

population subgroups like workers, residents and 

children etc. should be conducted as a safety measure. 

 Proper bag filters in conveyor belts must be used for 

collection of dust and use of conveyor belts should be 

minimized 

 The plantations and green belts all around the port area 

and also in the open area should be increased. This 

reduces air and noise pollution 

Management plan to minimize public health impacts 

The following control measures can be used to reduce 

the health impact on persons working in the port and harbour 

projects. 

 Temporary and permanent workers should receive 

medical examination and necessary treatment before 

starting work. 

  Facilities for first aid should be provided at the port as 

well as at the construction site.  

 Proper sanitation should be provided during con- 

struction and operation to minimize spread of dis- 

eases.  

 Arrangements for quarantine of vessels should be made 

in accordance with international practice.  
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