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Abstract 

A large part of Bhopal city of Madhya Pradesh, India was badly affected on 30
th

 January 2018 (Tuesday) due to a massive fire 

in Municipal Solid Waste Dump Site, Bhanpur Khanty. Large number of people residing at various localities woke up 

coughing with choked throats due to the effect of smoke that rose from a seething fire in Bhanpur Khanty landfill that emitted 

smoke. This episodal study assesses the Ambient Air Quality Index at various localities around Bhanpur Khanty, Bhopal M. P. 

India. For study purpose, nine localities around Bhanpur Khanty, Bhopal were selected for ambient air monitoring and 

Particulate matter (less than 10) or PM10, Particulate matter (less than 2.5) or PM2.5, Oxides of Nitrogen (NOX), Sulphur 

dioxide (SO2), Carbon Mono Oxide (CO), Volatile Organic Carbon (VOC) and Methane were analysed. Air Quality Index 

[AQI] ranges between severe to moderate levels during day 1 of the monitoring, i.e. 1
st
 to 2

nd
 February, 2018. Significant 

reduction was observed in Air Quality Index [AQI] from 4
th

 February to 8
th

 February, 2018 and it was observed that after 8
th

 

February 2018 ambient Air Quality Index was moderate at all monitoring locations. 
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1. Introduction 

Bhopal is the capital of the Indian state of Madhya Pradesh. 

A large part of city was badly affected on 30
th

 January 2018 

(Tuesday) due to a massive fire in municipal solid waste 

dump site i.e. Bhanpur Khanty. Large number of people 

residing around Bhanpur Khanty and other areas woke up 

coughing with choked throats due to the effect of smoke that 

rose from a seething fire in Bhanpur Khanty landfill. The 40-

year-old dump yard was declared closed after a directive 

from the National Green Tribunal (NGT). It has been handed 

over to a private company to carry out waste disposal in a 

scientific manner. It is reported that fire was simmering in 

the Khanty from previous 29
th

 January 2018 and fire grew in 

proportion in the morning. Residents were alarmed as they 

suspected a gas leakage. They rushed out of their houses but 

a heavy smog outside had reduced visibility. Queues in the 

hospitals increased very fast on the day of incident. As 

smoke billowed from the burning garbage, colonies located 

nearby were affected. Road and railway traffic was also 

affected all through the morning [1]. Landfill emissions are 

the result of the decomposition of organic materials in the 

landfill (including yard waste, household waste, food waste, 

and paper). Because of the nature of the construction of 

landfills, this decomposition is anaerobic and results in the 

production of large quantities of methane (which is highly 

flammable) and carbon dioxide. Methane emissions from 

landfills are affected by site-specific factors such as waste 
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composition, available moisture, and landfill size [2]. 

Approximately 50 percent of gas emitted from landfills is 

methane; carbon dioxide accounts for about 45 percent, and 

the remaining is composed of nitrogen, oxygen, hydrogen, 

and other gases [3]. Both methane and carbon dioxide are 

greenhouse gases that pose environmental problems. Of the 

two gases, methane is far more potent than carbon dioxide. 

The complexity of landfills is increasing and there are many 

aspects which may affect emissions to air which are poorly 

documented today [4]. The fire breaks out usually due to 

excessive release of methane gas [5]. The dump site poses a 

severe threat to land, water and air in the surrounding areas. 

The leachate or liquid waste from the landfill is left 

untreated. It goes down the drain, thus posing severe threat to 

ground and surface water resources in the vicinity. Fires are 

common in the landfill, making the landfill toxic [6]. Landfill 

fires threaten the environment through toxic pollutants 

emitted into the air, water, and soil. In addition, Landfill fires 

cause release of toxic organic compounds into atmosphere 

[7]. Landfills and fill fires as major sources of dioxins have 

also been reported [8]. Accidental fires at landfills and the 

uncontrolled burning of residential waste are considered the 

largest sources of dioxin emissions in the United States [9]. 

Dioxins are also naturally occurring and are present 

throughout the environment. However, exposure to high 

levels of dioxins has been linked to cancer, liver damage, 

skin rashes, and reproductive and developmental disorders 

[10]. Nitrogen dioxide (NO2) is a reddish-brown toxic gas 

with a characteristic sharp, biting odour. It is toxic by 

inhalation and at low concentrations (4 ppm) the gas will 

anesthetize the nose, thus creating a potential for 

overexposure [11]. N2O emissions in particular are 

environmentally relevant as it is a greenhouse gas with a 

global warming potential 300 times that of carbon dioxide. 

Sulphur dioxide (SO2) is a toxic gas with a pungent, irritating 

and rotten smell. Sulphur dioxide is a major air pollutant and 

has significant impacts upon human health. Inhaling sulphur 

dioxide is associated with increased respiratory symptoms 

and disease, difficulty in breathing, and premature death [12]. 

Sometimes due to un-awareness, garbage is burnt and no one 

stops or it is burnt by authorities to create free space or else 

rag-pickers burn it so that they can take out metallic waste 

from it and earn money [13]. Many a times, cause of fire is 

natural due to internal combustion of methane, generated by 

tonnes of mixed garbage, rotting in the open [14]. Air Quality 

Index is a tool for effective communication of air quality 

status to people in terms, which are easy to understand. It 

transforms complex air quality data of various pollutants into 

a single number (index value), nomenclature and colour. 

There are six AQI categories, namely Good, Satisfactory, 

Moderately polluted, Poor, Very Poor, and Severe. Each of 

these categories is based on ambient concentration values of 

air pollutants and their likely health impacts (known as health 

break points) [15]. Therefore, Madhya Pradesh Pollution 

Control Board has conducted the study on Ambient Air 

Quality Index during fire incidence February 2018 at various 

localities around Bhanpur Khanty, Bhopal, Madhya Pradesh, 

India. 

2. Method 

2.1. Study Area 

Bhopal is the capital of the Indian State of Madhya Pradesh 

and the administrative headquarters of Bhopal district and 

Bhopal division. Bhopal is known as the City of Lakes for its 

various natural as well as artificial lakes and is also one of 

the greenest cities in India. The Municipal Solid Waste 

landfill site of Bhopal spread in area about 36 acre and is 

located besides Bhanpura Bridge receives garbage from the 

entire Bhopal city. Major localities nearby Khanty areas are: 

Bhanpur, Raslakhedi, Khejda, Pipliya, Mahauli, Polua, Atal 

Nehru Nagar, Peoples group institutions, Shiv Nagar, Kalyan 

Nagar, Kararia, Karond and Minal Residency etc. A fire 

incidence reported in the Khanty with the result smoke 

spread around the nearby areas of Khanty. Fire observed 

along N/E boundary at multiple points on 30
th

 January 2018. 

The status of fire at Bhanpur Khanty is depicted in Table 1. 

Table 1. Status of Fire at Municipal Solid Waste Dump Site, Bhanpur Khanty, Bhopal. 

Date Observation Monitoring 

30/1/2018 Fire observed along N/E boundary at multiple points - 

1/2/2018 In addition to above, fire extended along the northern part of the Khanty Ambient monitoring initiated by MPPCB 

2/2/2018 
Some part of eastern boundary along the nalla fire was extinguished, fire was 

observed along the northern part of the Khanty 
Ambient monitoring continued 

3/2/2018 to 8/2/2018 No fire was visible Ambient monitoring continued 

In addition to above, fire extended along the northern part of the Khanty on 1
st
 feb 2018, total nine localities i.e. 

Maholi/Damkheda, Khejda, Bhanpur, Coach factory, Karariya, Kolua, Minal, Ayodhya Nagar, Karond around Khanty were 

selected for ambient air monitoring of NOx, SO2, PM10, PM2.5 are depicted in Figure 1. 
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Figure 1. Monitoring Locations around Municipal Solid Waste Dump Site, Bhanpur Khanty, Bhopal. 

2.2. Monitoring and Analysis 

Ambient air was drawn through a size-selective inlet of the 

dust sampler Envirotech APM-460 BL and APM 540 

equipments. 24 hour air monitoring has been conducted in 8 

hrs basis in selected nine areas for parameters namely 

Particulate Matter (PM2.5); Particulate Matter (PM 10), in 3 

shifts i.e. Shift A (6 AM to 2 PM), Shift B (2 PM to 10 PM), 

Shift C (10 PM to 6 AM) and 4 hourly basis for Sulphur 

Dioxide (SO2); Oxides of Nitrogen (NOx); during the entire 

monitoring duration From 1
st
 to 8

th
 February, 2018. The 

collected samples were analyzed for various parameters 

using standard methods prescribed by Central Pollution 

Control Board, India [16]. Particulate matter PM10 and PM2.5 

were analyzed by gravimetric method. Gaseous pollutant 

NOx was analyzed by Jacob & Hochheiser method. SO2 were 

analyzed by West & Geake method. Carbon Mono Oxide 

(CO), Volatile Organic Carbon (VOC) was measured by 

Environment S. A. CO12e analyser and Potch Tiger VOC 

analyser respectively. Methane was measured by QRAE –II 

analyser. 

3. Results & Discussion 

Ambient air quality data of the monitoring conducted during 

1
st
 to 8

th
 February, 2018 is depicted in Table-2. 

Table 2. Ambient Air Monitoring around Municipal Solid Waste Dump Site, Bhanpur Khanty, Bhopal. 

SN Locations 

Date of Monitoring 

1&2 Feb 2018 2&3 Feb 2018 4&5 Feb 2018 

AQI Inference AQI Inference AQI Inference 

1. Maholi/Damkheda - - 297.83 Poor 125.33 Moderate 

2. Khejda 65.3 Satisfactory 140.67 Moderate 117.48 Moderate 

3. Bhanpur 500 Severe 500 severe 162.23 Moderate 

4. Coach factory - - 218.63 Poor 178.41 Moderate 

5. Karariya - - 140.93 Moderate 154.92 Moderate 

6. Kolua 157.5 Moderate 236.70 Poor 155.22 Moderate 

7. Minal 500 Severe 165.94 Moderate 133.87 Moderate 

8. Ayodhya Nagar 127.6 Moderate 174.57 Moderate 128.30 Moderate 

9. Karond 327.6 Very poor 313.94 Very poor 169.77 Moderate 
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Table 2. Continued. 

SN Locations 

Date of Monitoring 

5&6 Feb 2018 6&7 Feb 2018 7&8 Feb 2018 

AQI Inference AQI Inference AQI Inference 

1. Maholi/Damkheda 142.43 Moderate 147.62 Moderate 160.33 Moderate 

2. Khejda 130.19 Moderate 138.84 Moderate 136.79 Moderate 

3. Bhanpur 136.95 Moderate 163.44 Moderate 133.05 Moderate 

4. Coach factory 146.47 Moderate 113.69 Moderate 128.32 Moderate 

5. Karariya 165.94 Moderate 148.12 Moderate 136.60 Moderate 

6. Kolua 166.58 Moderate 140.47 Moderate 154.20 Moderate 

7. Minal 143.86 Moderate 125.21 Moderate 124.63 Moderate 

8. Ayodhya Nagar 137.52 Moderate 141.41 Moderate 149.03 Moderate 

9. Karond 143.31 Moderate 175.43 Moderate 173.78 Moderate 

Remark: Interpretation based on Average Value of 24 Hrs 

 

Air Quality Index [AQI] ranges between severe to moderate 

levels during day 1 of the monitoring at most of the 

monitored locations, i.e. 1
st
 to 2

nd
 February, 2018 at Khejda it 

was found satisfactory. On 2
nd

 & 3
rd

 February at Bhanpur site 

AQI was severe, very poor at Karond, poor at Mohali, Coach 

facrory & Kolula and at other 4 places AQI was moderate. 

Significant reduction was observed in Air Quality Index 

[AQI] from 4
th

 February to 8
th

 February, 2018 and it was 

moderate at all monitoring locations. Analytical data of all 

the monitored sites were also depicted in figure 2 to 10. As 

indicated in figure 2 AQI at Maholi/Damkheda near Bhanpur 

Khanty, was observed as poor (297.83) on first day and it 

was decreases to moderate from next day and will remain 

moderate till last day of monitoring. 

 

Figure 2. AQI at Maholi/Damkheda near Bhanpur Khanty, Bhopal due to Fire Incidence (1st to 8th February, 2018). 

In figure 3, AQI at Khejda near Bhanpur Khanty, Bhopal was observed as satisfactory (65.3) on first day however, it was found 

moderate during other days of the monitoring. 
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Figure 3. AQI at Khejda near Bhanpur Khanty, Bhopal due to Fire Incidence (1st to 8th February, 2018). 

Bhanpur near Khanty, Bhopal area was severely affected due to fire incident is shown in Figure 4, because this area is nearest 

to the Khanty, the place of incident. AQI at this location was found severe (500) on first and second day but it was found 

moderate from third day to last day of monitoring. 

 

Figure 4. AQI at Bhanpur near Khanty, Bhopal due to Fire Incidence (1st to 8th February, 2018). 

AQI at Coach Factory near Bhanpur Khanty, Bhopal is shown in Figure 5. AQI was observed poor (218.63) on first day and 

reduces to moderate from third day.  
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Figure 5. AQI at Coach Factory near Khanty, Bhopal due to Fire Incidence (1st to 8th February, 2018). 

In Figure 6, AQI at village Karariya near Bhanpur Khanty, Bhopal was observed as moderate throughout the monitoring 

duration as this area is situated in lee ward direction. 

 

Figure 6. AQI at village Karariya near Khanty, Bhopal due to Fire Incidence (1st to 8th February, 2018). 

AQI at Kolua near Bhanpur Khanty, Bhopal is shown in Figure 7. AQI was observed moderate (157.5) on first day however, it 

was increases and comes under poor category (236.7) on second day due to heavy smoke around. The reduction in AQI was 
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noticed from third day to moderate (136.6) and it was constant upto last day of monitoring. 

 

Figure 7. AQI at Kolua near Khanty, Bhopal due to Fire Incidence (1st to 8th February, 2018). 

AQI at Minal near Bhanpur Khanty, Bhopal is shown in Figure 8. AQI was observed severe (500) on first day because this area 

is nearest to the khanty, and severly affected. As the effect of fire reduces from third day therefore AQI was also found 

moderate from third day to the last day of monitoring. 

 

Figure 8. AQI at Minal near Khanty, Bhopal due to Fire Incidence (1st to 8th February, 2018). 
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AQI at Ayodhya Nagar near Bhanpur Khanty, Bhopal was observed moderate category throughout the monitoring duration is 

shown in Figure 9. 

 

Figure 9. AQI at Ayodhya Nagar near Khanty, Bhopal due to Fire Incidence (1st to 8th February, 2018). 

AQI at Karond near Bhanpur Khanty, Bhopal is shown in Figure 10. The graph shows AQI was observed as very poor on first 

and second day (327.6 & 313.94) and there after it reduces to moderate category. 

 

Figure 10. AQI at Karond near Khanty, Bhopal due to Fire Incidence (1st to 8th February, 2018). 



28 Achyutanand Mishra et al.:  Ambient Air Quality Index During Fire Incidence at Various Localities Around  

Bhanpur Khanty, Bhopal, Madhya Pradesh, India 

 
It was also observed that there is significant reduction in the 

shift ‘C’ (i.e. between 10 PM to 6 AM) at all the monitored 

locations as compared to the ‘A’ & ‘B’ shifts as the 

anthropogenic activities is reduces during night, therefore, 

overall impacts from fire as well as anthropogenic activities 

were found to be very low in this period. Percentage 

reduction in Air Quality Index from 2/2/2018 to 8/2/2018 is 

depicted in Table 3. 

Table 3. % Reduction in AQI at various localities around Municipal Solid 

Waste Dump Site, Bhanpur Khanty, Bhopal. 

S. N. 
Monitoring 

locations 

AQI AQI AQI 

First day Last day % Reduction 

1 Maholi/Damkheda 297.83 160.33 46% 

2 Khejda 140.67 136.79 2.75% 

3 Bhanpur 500 133.05 73.39% 

4 Coach factory 218.63 128.32 41.3% 

5 Karariya 140.93 136.60 3.07% 

6 Kolua 236.70 154.20 34.85% 

7 Minal 165.94 124.63 24.89% 

8 Ayodhya Nagar 174.57 149.03 14.63% 

9 Karond 313.94 173.78 44.64% 

Reduction in AQI was noticed from 3.07% (at least affected 

area) to 73.39 (at highly affected area). Carbon Mono Oxide 

(CO) was observed in between 0.23 to 1.72 mg/m
3
. Volatile 

Organic Carbon (VOC) was found 0.1 – 0.2 ppm that was not 

at higher level during study. Methane is an odourless gas and 

is lighter than air, therefore it tends to rise and accumulate 

near the higher, stagnant parts of enclosed buildings and 

tightly closed manure storage pits. Methane was not found at 

any location during this study. 

4. Conclusion 

Municipal solid waste open dump site operation is an 

important element of waste management in Bhopal, both 

today and in the future. Dump site fires was not common 

occurrences in the study area. All air quality index study at 

nine localities around Bhanpur Khanty, Bhopal concluded 

that deleterious effect of the fire was time specific and 

significant reduction was observed in Air Quality Index 

[AQI] from 4
th

 February to 8
th

 February, 2018 as the fire 

extinguished and it was reduced to moderate as the time 

passes. This study suggests that exposure to chemicals and 

other substances emitted from dump site fires were not at 

higher level, however, particulate matter was likely to present 

at high level which may pose a significant risk to human 

health. There is also a need of scientifically methodology to 

maintain the municipal solid waste open dump site operation 

and emission control in Bhopal city of Madhya Pradesh, 

India. 
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