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Abstract : Due to a rapid increase in the population of India, 

there is hyper increase in the demand of residential areas 

resulting in a large number of constructional activities. 

Constructional activity also leads to an increase in the 

indoor air pollution for fixed area or for a specific location. 

Construction activities that contribute to indoor air pollution 

include land clearing, operation of diesel engines, 

demolition, burning, and working with toxic materials. All 

construction sites generate high levels of air pollutions 

(typically from concrete, cement, wood, stone, silica) and 

this can carry for very far distances over a long period of 

time. Due use of this raw materials in construction work 

there is release of the pollutant such as PM2.5, PM10, 

Humidity, Temperature, CO2, AQI, TOC which leads to the 

harmful health effect to the workers and near living society 

peoples. Among this all pollutants the major amount of the 

pollutant which is generated is PM10, with the size of less 

than 10 micron in diameter which is invisible with naked 

eye. In major cities there is between 20-150 micrograms of 

particulates (PM10 10 micron) per cubic meter of air.  

 

Keywords:   Air Quality Index, Construction Activity, Indoor 

Pollution 

 

I. Introduction 

Air constitutes 80% of the man’s daily intake of material by 

weight. We breathe about 22000 times a day on an average, 

inhaling 16kg of air/day. This suggests how important fresh 

unpolluted air is for human beings. But due to rapid 

industrialization, overpopulation many air pollutants are 

added into the atmosphere effecting human being, animals, 

plants and materials. We cannot control the flow of air as air 

pollutants after being emitted from the source travels to a 

considerable distance depending upon the atmospheric 

condition. Some of the effects of air pollution are global 

warming, ozone depletion and acid rain. The Minister for 

Environment, Forests & Climate Change, Shri Prakash 

Javadekar, launched The National Air Quality Index (NAQI), 

also known as IND-AQI, in New Delhi on 17th September 

2014 under the Swachh Bharat Abhiyan. Due to a rapid 

increase in the population of India, there is hyper increase in 

the demand of residential areas resulting in a large number of 

constructional activities. With a demand of smart city, need of 

constructional activity will be at more pace as of today 

(Esplugues et. al 2010). Constructional activity also leads to 

an increase in the indoor air pollution for fixed area or for a 

specific location. Construction activities that contribute to 

indoor air pollution include land clearing, operation of diesel 

engines, demolition, burning, and working with toxic 

materials. All construction sites generate high levels of air 

pollutions (typically from concrete, cement, wood, stone, 

silica) and this can carry for very far distances over a long 

period of time. Due use of this raw materials in construction 

work there is release of the pollutant such as PM2.5, PM10, 

Humidity, Temperature, CO2, AQI, TOC which leads to the 

harmful health effect to the workers and near living society 

peoples. Among this all pollutants the major amount of the 

pollutant which is generated is PM10, with the size of less than 

10 micron in diameter which is invisible with naked eye. In 

major cities there is between 20-150 micrograms of 

particulates (PM10 10 micron) per cubic meter of air. The 

amount of the PM10 over worldwide on the basis of year 2003-

2010, as now there will big change in the countries as in the 

modern era (WHO 2000; WHO 2006). According to the 

World Health Organization (WHO) it is today the single 

biggest environmental health risk with around 3.7 million 

premature deaths worldwide per year because of the ambient 

air pollutions (WHO, 2010).Among the most serious indoor 

air quality health issues is the potential exposure to 

construction/renovation-generated pollutants in the society 

areas. The constructions sites or renovation sites provides 

many potential exposure opportunities to pollutants (Zhao et. 

al, 2008). As the use of the raw materials for the construction 

activities such as cement, fine sand, red bricks, soils which 

lead to the PM2.5 and PM10. The application of tile adhesive, 

roofing materials, paints, and other products used during 

construction work provide point sources of volatile organic 

compounds (VOCs). There is also production of CO2 by the 

use of the transport vehicles of supply of raw materials and 

used for the construction works like digging then filling the 

concrete trucks, and by the smoking of the workers working at 

the sites. Similar type of study was carried out by Mandarick 

et al, 2018 for a photocopying shop at different location 

within shop. 

1.1  Monitoring Benefits  

  Air quality monitoring helps in better understanding 

the various sources, levels of different air pollutants, effects of 

policies of air pollution control, and exposure of various 

substances in the air.  
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  Air quality monitoring program helps in improving 

and developing new air pollution control programs which can 

reduce the effect of air pollution.  

 The purpose of air monitoring is also to provide the 

information necessary for scientists, engineers, politicians, 

policy makers and planners to make decisions on managing 

and improving the air quality. 

 

II. Methods 

For current study indoor air quality was monitored for 

construction site and reconstruction activity. Total 2 sites were 

selected in different areas of the Rajkot. Monitoring of the 

concentration of pollutant present in indoor environment such 

as Air quality index, PM2.5, PM10, Humidity, Temperature and 

CO2 was carried out. Sampling was done on 12hr basis. 

Sampling was carried out for a month, twice a week with the 

help of sensor based instrument of Airveda. 

 

III. Results & Discussions 

Sampling was done at two constructional sites, where results 

shown the variation in AQI, PM2.5, PM10, CO2, Humidity, 

Temperature along day time. The results at site 1 was average 

in the morning and it goes high as the work been started, the 

level of the PM10 was high due to the ongoing work of 

application of the tiles at the site so by the use of adhesive 

chemicals the range of the PM10 reached high, as the range of 

other parameters where in the average state (Good as per 

Indian AQI) (Fig 1).  

 
 

Fig 1: Graph of PM10 with respect to day-1,2&3. 

The fig -1 graph shows the results for the PM10 range during 

the monitoring session for the day-1(1), day-2(2) and day-

3(3). By this we can compare the results between the all 3 

days for a certain sites. 

 

 

 

 

 

 

 

 

 

 

Fig 2: Graph of CO2 with respect to day-1, 2 & 3. 

 

The fig-2 graph shows the range of the CO2  pollutant at the 

certain site for day-1(1),day-2(2) and day-3(3). As  this this 

graph shows the peak and the flate pollutant emmission at the 

site.  

 
 

 

Figure 3: Variation in PM10, PM2.5, CO2 concentration and 

variation in Humidity, temperature, AQI at reconstruction site. 

Result for site 2 i.e. constructional sites where cement and 

concrete based work is going on, was found to be under very 

poor condition. AQI was very high i.e. 332 (Fig 6) which on 

higher level. Application of sand, cement, grit & concrete has 

also resulted in increased concentration of PM2.5 and PM10.  

A total of 10 samples at each site were collected, variation in 

PM10, PM2.5 were done for day time as shown in Fig 5, Fig 6. 

In the renovations sites the range of the PM2.5 were in very 

good conditions but due to the flooring work there is peak 

values in the PM10. It got high due to the use of the adhesive 

chemicals and other cement materials and grinding work done 

at the sites. 
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Figure 4: Variation in PM10, PM2.5, CO2 concentration and 

variation in Humidity, temperature, AQI at construction site. 

 

 
Figure 5: Average concentration of PM10, PM2.5 at Site 1 

The fig-5 graph shows the average range of the pollutants 

during there working hours, as there is rise in the range of 

PM10 during the 9a to 12pm due to the cement work load and 

it again rises at the evening due to the cleaning of the 

renovation site. 

. 

 
Figure 6: Average concentration of PM10, PM2.5 at Site 2 

 

The fig-6 shows the variation between the PM2.5 & PM10 

according to the working time at construction site, as there is 

high peak in the morning time due to their workload and 

decreases during the noon time due its break time. 

 

 

IV. Effect Of Air Pollutions At Construction Sites: - 

The effects due to the generation of pollutant at the 

constructions sites are very dangerous to the health of the 

workers and if there is nearby society area is there. The effects 

have two types :- 1) Acute and 2) Chronic; The acute effects 

are that which can show the result on the spot such as 

headache, cough, mold spores, itching, eye burning, runny 

noses which can be caused by the use of the chemicals at the 

sites for the different purposes. The chronic effects are the 

effects which are show after the duration of the period or 

which can be a permanent also. The effects caused are cancer, 

asthma, skin diseases, stress occurrence, discomfort of 

working due the unfresh atmosphere, Etc.  

 

V. Conclusion 

After going through the results we observed that the range of 

the pollutant where higher during the working hours (9am to 

12:30pm and from 1:30 to 7pm). Due to the use of the 

transports and other materials like cements, paint, sands, 

bricks and other construction activities held at the site. As 

increase in the indoor air pollution the range of the PM2.5, 

PM10, CO2 increases. By this increase in the pollutants the 

diseases such as asthma, lung cancer, eye irritations, skin 

problems is been caused. As there is directly relation in the 

pollutions and diseases caused.  
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