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ABSTRACT 

The deterioration of ambient air quality and the rise in noise pollution are pressing issues in 

Pakistan. Open dumpsites and engineered landfills emit various aerosols into the air, potentially 

causing significant health risks for workers. This study aimed to assess the concentration of 

aerosols, such as CO2, CO, NO2, SO2, and PM10, in the vicinity of dumping sites situated in 

Lahore, Pakistan.For the evaluation if temporal variation, the monitoring was done during two 

seasons i.e. pre-monsoon and post-monsoon. . Pre-monsoon includes the month of March, April 

and May while post-monsoon includes the month of September, October and November. The 

ambient air quality monitoring and noise level/quality monitoring was carried out at peak hours. 

A portable air analyzer, HAZ-Scanner was used for spot monitoring. The readings were noted 

after 1 minute when the readings became stable. The monitoring was then assessed against the 

Punjab Environmental Quality Standards. The assessment revealed that the average 

concentration of monitored parameters CO2, CO, NO2, SO2, PM10 in pre-monsoon season was 

observed to be 493.38±26.11ppm, 14.788±2.536 ppm, 91.64±28.06 µg/m3, 23.74±3.74 µg/m3, 

383.2±253.8 µg/m3 respectively whereas in post-monsoon season it was 268.3±35.3ppm, 

10.63±3.70 ppm, 61.13±15.41 µg/m3, 20.250±1.982 µg/m3, 142.3±56 µg/m3 respectively. It was 

found that the air quality was not good during pre-monsoon season while it was satisfactory in 

the post-monsoon season. Rains play a vital role in the cleaning of atmospheric pollution.  In 

addition to this it was observed that there is direct relationship with the time of the day, traffic 

load, vehicular emission and emissions from the landfills. There is a need of waste management 

practices that may help in decreasing the emission level of pollutants in the air. While 
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transferring the waste, vehicles should be properly covered. During compost formation the sheds 

must have a pollutant screening hood. It will help to filter hazardous pollutants before releasing 

into air. 

Keywords: Ambient Air, Waste Dumpsites, carbon dioxide (CO2), nitrogen dioxide (NO2), 

particulate matter (PM10), noise level 

Introduction 

The establishment of metropolitan waste management practices and regularities to cope up with 

large volume of waste is a key factor for urban waste management (Verma, Kaur & Tripathi, 

2020). The waste management authorities have been unable to manage dreadful rise in the 

degree of urban solid waste (Verma, Kaur & Tripathi, 2020). The city residents have enhanced 

their quality of living. This has generated a direct correlation between human population and 

amount of waste (Chen, 2018; Verma et al., 2020). Improper waste management practices have 

considerable impact on atmospheric contamination (Okere et al., 2022). 

There are several causes for the discharge of air pollutants at waste dumpsites. Illegal burning of 

waste, uncontrolled landfill gases, gases erupted due the biodegradation of waste, filth rising 

from uncovered dumpsites and landfills (Onwukeme et al., 2021). These sources are responsible 

for the release of PM, NO2, SO2, CO2, CO, and polyaromatic hydrocarbons (PAH) in the air at 

dumping sites (Onwukeme et al., 2021; Njoku et al., 2019; Iravanian et al., 2020). It was 

reported that being underdeveloped countries Pakistan, Bangladesh, Nepal and India are facing 

highest exposure of particulate matter (Institute of Health Metrics and Evaluation, 2019).  

A large number of people are living under worst environmental conditions crossing world health 

organization (WHO) laws in these countries. Since 1990, the air quality of Pakistan has crossed 

WHO guideline limits. It has remained constantly poor during all three world health organization 

targets. From past decades Pakistan is facing improper waste management facilities which led to 

increase in environmental pollution and increase in the human health risks (IQAir, 2019). 

The uncontrolled colonization of people in the major cities has increased the traffic load and 

volume of waste which is directly proportional to the release of hazardous pollutants in the 

ambient air. In Pakistan, there is a lack improper waste management practice in addition to 
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political unwillingness to lower down the pollutant discharge in air. Due to insufficient resources 

and irregular transport system the exposure risk to toxins associated illness in the ambient air has 

been increased tremendously (Anjum et al, 2021). In Pakistan, proper engineered landfills are 

missing. This is the reason that the most common waste disposal method is open dumping of 

municipal solid waste. Moreover, the major cities of Pakistan like Lahore and Karachi have 

turned out to be abandoned and neglected platforms of solid waste management. This has 

decreased the quality of air and public health in the major and small cities in Pakistan (Sohoo et 

al., 2022). 

Solid waste dumping sites release a range of pollutants into the ambient air. The disposal sites 

are sources of the discharge of CO, CO2, NO2, and SO2 in air. This can cause serious human 

health effects such as cardiovascular diseases, pulmonary infection (Okere et al.,2022; Kinoshita, 

2020; Anjum et al., 2021) . The emission of gases also effects the environment badly ultimately 

causes global warming (Prince et al., 2018) 

A sustainable waste management can be achieved through incorporation of regular municipal 

solid waste management practices. On the other hand, developing countries have slower 

economic growth which directly affects the use of reliable resources for the management 

practices (Ravichandran et al., 2021; Yan et al., 2020; Sohoo et al., 2022). An engineered 

sanitary landfill requires a continuous monitoring to assess the emission of gases due to 

biodegradation of waste. Monitoring helps to track pollutant emission and follow the air quality 

standards (Nwaokorie, 2018).  

According to the increase in population size, Pakistan has moved to fifth number in the world. It 

was analyzed during the census report of 2023 the total population of Pakistan is 241.49 million 

with an expansion rate 2.55%. Lahore being the capital of Punjab reached to 6.3 million of total 

population (Worldmeter, 2023). The unplanned amplification of urban sprawl has created a 

number of challenges for the management of municipal solid waste. Lack of administrative 

approach is also one of the reasons for the absence of engineered landfill sites in the Pakistan 

(Raza et al., 2021). Approximately three quarters of solid waste is being collected from 

metropolitan cities. It has been evaluated that 7690 tons of solid waste is collected on daily basis. 

A Turkish based company is working in Lahore for collection, transportation and disposal of 

solid waste to Saggian Bridge disposal station and Lakhodair landfill site (I.T.A 2022). 
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In the light of current scenario, realizing the importance of knowledge on SO2, NO2, CO, CO2, 

PM10 and noise level at open sites and to make an understanding of the possible impacts of open 

dumpsites on the air quality, this study inquired about the air quality near open dumping sites. 

The aim was to present appropriate mitigation measurements for enhanced air quality. Mehmood 

Booti, Saggian Bridge Dumpsite, Lahore Compost Plant and Lakhodair Landfill Site were 

focused in the current study for the evaluation of environmental quality.  

 

2. Material and Methods 

2.1. Study Area 

The current study focused on monitoring ambient air quality and noise level monitoring at open 

dumping sites including Saggian Bridge Dumpsite, Mehmood Booti, Lahore Compost Plant and 

Lakhodair Landfill Site. These sites were divided into eight sampling points i.e., Saggian Bridge 
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Dumpsite, Waste Disposal Area, Waste Collection Unit, Mehmood Booti, Compost Shed, 

Screening Unit, Sorting Unit and Lakhodair Landfill Site.  

 

The reason of selecting this area for research was to highlight the direct and indirect effects of 

waste at open dumping sites on the ambient air and noise levels of the selected areas.  

2.2. Sampling Methodology 

The study was conducted in two seasons, pre-monsoon and post-monsoon. Pre-monsoon 

includes the month of March, April and May while post-monsoon includes the month of 

September, October and November. The ambient air quality monitoring was carried out at peak 

hours.   

During this period regular visits were made to identify the pollutants arising from open 

dumpsites and their effects on surrounding environment. 

2.3. Sampling Size 

Total 48 readings of air and noise were taken from eight (08) locations (3 readings from each 

site). 24 readings of air and noise were measured before Monsoon (Pre-Monsoon) and 24 

readings of air and noise were collected after Monsoon (Post-Monsoon).  

The monitoring against PM10, CO2, CO, NO2 and SO2 was done for peak working hours between 

9:00 AM to 5:00 PM. For monitoring, HAZ-Scanner was used for spot monitoring. The readings 

were noted at an interval of 1 minute after stabilizing the reading. The final results were 

compared with the Punjab Environmental Quality Standards. 

Haz Scanner, model HIM-6000 is a portable instrument. It is used for spot monitoring. The Haz 

Scanner is specified for the monitoring of gases like nitrogen dioxide, carbon monoxide, sulfur 

dioxide, ozone, carbon dioxide, particulates, and VOCs. The calculated readings can be easily 

seen on the display of the scanner. 

2.4.Statistical Analysis 
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A statistical analysis 

(standard error mean and 

standard deviation) was 

performed by using IBM 25 

software. It was done to 

assess the significant 

difference between the mean 

values of pre-monsoon and 

post- monsoon season. 
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3. Results & Discussion 

The two season (pre-monsoon and post-monsoon) analysis of selected parameters of concern for 

Ambient Air Quality and Noise Quality in research area shows the respective results reflecting 

the prevalent picture of ambient air and noise levels at the targeted study area. 

3.1. CO2  

The observed value of carbon dioxide was also high at Screening Unit, Lakhodair Landfill and 

Waste Disposal Area (Figure 3). Due to the degradation of waste large amount of different gases 

along with carbon dioxide (CO2) released into air and pollute it. Under suitable environmental 

conditions, the invigorated organic waste matter undergoes degeneration process which results in 

the emission of carbon dioxide in the ambient air (Hafeez S. et.al, 2021). High levels of carbon 

dioxide also considered as a root of greenhouse gas which a source of global warming (Musa 

H.D. et.al, 2021: Prince O. et.al, 2018). 

 

 

 

 

 

 

 

3.2. CO 

The observed value of carbon monoxide (CO) was exceeding the Punjab Environmental Quality 

Standards at all locations (Figure 4). The concentration of carbon monoxide found in the 

atmosphere was the result of vehicular emissions. Carbon monoxide gas has no odor. The core 

sources of CO are vehicles such as waste carrying trucks and heavy machinery that is being used 

for waste sorting and transfer of solid waste to other units (US-EPA, 2023). The elevated 

inhalation of CO can be fatal to workers at waste disposal site (Kinoshita. 2020). 
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3.3. NO2  

The concentration of nitrogen dioxide (NO2) was exceeding the Punjab Environmental Quality 

Standards (PEQS) (Figure 5). At Sorting Unit and Upside Waste Collection the values were very 

high. The main sources of NO2 were the vehicles that collect municipal solid waste and transfer 

it to the open dumpsite. Burning of solid waste was specific cause of the discharge of NO2 in air. 

In addition to this vehicular emission is also a source of NO2 at the solid waste dumpsite (Anjum 

M.S. et.al, 2021).  
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3.4. SO2 

It was observed that throughout the study area the concentration of Sulphur dioxide (SO2) was 

very under the standard limits (Figure 6). But it was high at compost shed plant. This happens 

because composting takes a lot of time for the segregation and sorting of wastes which lead to 

the increased biodegradation activity of collected waste. Biological degradation and the 

combustion process are the cause of the release of SO2 in the ambient air. SO2 in the air is also 

responsible for pulmonary distortion (Okere J.K. et.al, 2022).  

 

 

 

 

 

 

 

3.5. PM10 

The concentration of PM10 was exceeding the standard limits in many locations (Figure 7). At 

Sorting Unit, the value was very high. The reason discovered for the high frequency of PM10 at 

the waste disposal site was deterioration of waste and aging of waste (Okere J.K. et.al, 2022) 
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In both seasons the average concentration levels of all  pollutants were compared. It was 

monitored that the amounts of CO2, CO, NO2 and PM10  varied substantially during pre-monsoon 

and post-monsoon season. The reason was that the level of pollutants decreased in air because it 

had been lower down by rain. The torrential rainfall during the monsoon season straightens out 

maximum concentration of air contaminants (Okere J.K. et.al, 2022: Markintosh L. et.al, 2007). 

Higher concentration of pollutants was observed in pre-monsoon season due to lower rainfall. 

The high concentration of CO, NO2, SO2, and PM10 causes harmful effects to environment and 

human health (Okere J.K. et.al, 2022: De Giglio O. et.al, 2015)). The direct contact to these 

pollutants can cause injurious health effects such as respiratory illness and cardiovascular 

diseases (Okere J.K. et.al, 2022: Gribben J. et.al, 1986). 

4. Conclusion 

Overpopulation has enhanced the over use of resources like land use and vehicles which is 

automatically affecting both population and the environment. In developing countries, air 

pollution has become a serious problem. Increased population has lead to the increased waste 

generation. This has now become a major source of air pollution in the developing countries. The 

quality of air was unsatisfactory in the study area. This was due to the high volume of waste, 

high density of the vehicles and use of compost plant inside the waste dumping site. The main 

contributor of air pollution was waste collection vehicles and compost producing activities in the 

study area. Concentration of Particulate matter, carbon dioxide, nitrogen dioxide and carbon 

monoxide were comparatively high than other pollutant such as sulfur dioxide which was very 

low.  
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