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Monitoring and inspection of Municipal Solid Waste (MSW) management facilities in 

Kerala. 

 

Five MSW management facilities in Kerala were selected randomly and monitored. All 

selected facilities where in towns/ municipalities and were small facilities to cater the waste 

management of town municipalities (Table: 01). Waste management facilities in 

Muvattupuzha municipality (Mudavoor), Attingal Municipality (Attingal), Ottapalam 

Municipality (South Panamana), Malappuram Municipality (Pulliyattummal) and 

Taliparamba Municipality (Karimbam) were inspected and airborne microbial emissions 

from these facilities were monitored. 

 

Table: 01-List of MSW facilities monitored in Kerala 

MSW facility Municipality District Unit operations 

Mudavoor Muvattupuzha Ernakulam Partial segregation, composting & 
disposal. 

Attingal Attingal Thiruvananthapuram Partial segregation, Biogas 
generation, vermicomposting, 
composting & disposal. 

South 
Panamana 

Ottapalam Palakkad Partial segregation, composting & 
disposal. 

Pulliyattummal Malappuram Malappuram Partial segregation, composting & 
disposal. 

Karimbam Taliparamaba Kannur Partial segregation, composting & 
disposal. 

 

 Sampling methodology 

 

Airborne microbial ŜƳƛǎǎƛƻƴǎ ǿŜǊŜ ƳƻƴƛǘƻǊŜŘ ǳǎƛƴƎ ŀ ƳƛŎǊƻōƛŀƭ ŀƛǊ ǎŀƳǇƭŜǊ ό{ŀƳǇƭΩŀƛǊ twhΣ 

AES, France) based on solid impaction technology. In solid impaction method, agar plates of 

specific media were used to collect the airborne microbial flora when a specific volume of 

air (up to 1 m3 of air) is aspirated through the sampler. Bioaerosol particles collected over 

the agar media surface will develop into individual colonies on incubation and will be 

enumerated.  
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This method will assess only the viable airborne microorganisms present in the sampling 

location. During sampling, meteorological conditions/parameters such as relative  

humidity, temperature, wind speed, wind direction etc were collected using a portable 

weather tracker. Pre-prepared sterile petri plates (90 mm) containing specific agar media 

were mounted on the sampler head with their top lid removed and covered by a stainless 

steel suction head containing several perforations. Sampler was programmed to sample a 

pre determined volume of air (100-1000 L) depending on the likely microbial load in the 

sampling location. During sampling (100 L/min) bioaerosols are impacted on the solid agar 

media in the petri plate and on incubation, microbial density is counted as colony forming 

units (CFU) and results expressed per 1000 L of air. 

 

Selection of sampling points 

 

Sampling locations were determined after considering site specific parameters and 

characteristics. Airborne microorganisms/ bioaerosols were sampled at specific locations 

within the MSW management sites, based on the topography, site layout, activity and 

predominant wind patterns. General sampling locations were in the up wind and downwind 

directions, in the peripheries and surrounding areas (within a radius of 1 km). Usual 

monitoring location placement is based on the site specific activity, topology and general 

wind patterns at the time of monitoring. For locations within congested area, sampling 

points were selected based on the proximity to waste which is the likely source of airborne 

microbes. 

 

Microbiological media 

 

Specific media were used to sample specific microbial entities relevant to this study (Table: 

02). Agar media as shown in table were used to assess the specific microbial load in the air 

samples sampled in the MSW management sites. All media were prepared ascetically, 

packed in clean rooms and taken to the field in an ice box. 
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Table: 02-Details of the media used and its specific organisms 

Microbial media Target organisms 

Soybean casein digest agar (SCDA) General heterotrophic airborne bacteria 

Potato dextrose agar (PDA) General airborne fungi 

Sabauraud chloramphenicol agar (SCA) General airborne yeast and molds 

Mac Conkey agar Enterobacteriaceae/ E. coli 

Salmonella Shigella agar (SS) Salmonella spp.,&  Shigella spp. 

Enterococcus agar Enterococci group 

Cetrimide agar Pseudomonas spp. 

Mannitol salt agar (MSA) Staphylococci spp. 

Sheep blood agar (SBA) Haemolytic microorganisms 

MRSA agar Methicillin resistant Staphylococcus aureus 

 

 

Mudavoor, Muvatuphuzha Municipality, Ernakulum, Kerala. 

 

Mudavoor MSW facility is located in Valakkuzhi, a residential area adjacent to the traditional 

agricultural area called Kadathy fields. The facility is a small establishment with a small 

segregation/ processing shed without any scientific landfills, weighing scale and other 

structures for processing compost or recyclables. At the time of inspection, the facility was 

not processing any waste due to public protest and partial segregation of waste and 

unscientific disposal were observed. A few truck loads of waste (approximately 6 tons/ day) 

was manually segregated and salvageable items were collected and rest of the waste was 

indiscriminately dumped all over the places. The extent of discriminated waste dumping can 

be observed from the satellite imagery (Figure: 01). At the time of inspection, the facility 

was not having any compound wall or fencing to prevent stray animals.  

 

Airborne microbial pollution was assessed at the MSW facility using solid impaction based 

air sampler (Sampl Air Pro, AES, France) and weather details were recorded using pocket 

weather tracker (Kestrel weather tracker, USA). Following sampling locations were selected 

for assessing airborne microbial emissions from the facility (Figure: 02). 
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Figure: 01: Mudavoor MSW site, Satelite imagery of waste disposal (Source: Google Maps) 

 

 

Location L-1MM 

This sampling point was outside the entrance near to the residential area. The point will be 

100m away from the garbage dumps inside the facility. Since predominant wind direction 

was towards the residential area across the entrance, this site was selected as the 

downwind location.  

 

Location L-2MM 

The sampling point was on the middle of the facility were the wastes are dumped. Since the 

location is close to ǎŜǾŜǊŀƭ ŘǳƳǇǎΣ ǘƘƛǎ Ǉƻƛƴǘ ǿŀǎ ǘǊŜŀǘŜŘ ŀǎ ΨƴŜŀǊ ǎƻǳǊŎŜΩΦ !ƛǊōƻǊƴŜ 

microbial densities will be higher in such location due to wind action on open garbage 

dumps. 
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Figure: 02-MSW facility at Mudavoor, Muvatupuzha Municipality, Kerala. 

 

 

 

Defunct composting shed  Sampling at Location L-1MM 

 

Attingal Municipality, Thiruvananthapuram, Kerala. 

The MSW facility of Attingal Municipality is located in the heart of Attingal town on 

Kaduvayil road. The facility was established on a small area with several waste processing 

sheds, underground biogas plants for leachate and waste disposal area for plastics/ rejects/ 

inert materials. Attingal Municipality had implemented door to door collection system 

covering all urban population and collects 57% of waste which amounts to 8 tons per day. 

Around 5 to 6 tons of waste generated from markets and other sources were processed in 

the facility. Though, majority of the waste collected is segregated at source, in reality 

segregation is not proper with lot of plastic inert materials in the processed waste. The 

facility also installed a plastic shredder to process plastic inert materials. The leachate is 

processed by anaerobic digestion and two biogas tanks were provided. However, biogas 

generated was not properly utilized by the facility. Though the facility was having aerobic 

composting, vermicomposting and biogas plants in a small area, the characteristic odour of 

waste processing was not that conspicuous. Storage of plastic waste and other rejects were 

not scientific (Figure: 03). At the time of inspection, indiscriminate dumping of plastics/ 

rejects was observed in the open space (Figure: 04) where the compound wall was breached 

and no stray animals were observed inside the facility premises.  
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Figure: 03-MSW facility at Attingal Municipality, Thiruvanathapuram, Kerala. 

 

 

 

Vermicomposting shed  Refuse dumping area 

 

 

 

Composting sheds  Sampling at Location L-2AK 

Figure: 04-Attingal MSW site: Satelite imagery of facility and waste disposal (Source: Google Maps) 
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Following sampling locations were selected for assessing airborne microbial emissions from 

the facility (Figure: 04). 

 

Location L-1AK 

Sampling was carried out at the entrance near to security cabin, which is 50m away from 

the compost processing sheds. This point was selected because predominant wind direction 

at the facility was towards this area and hence it was considered a downwind location. 

 

Location L-2AK 

This location was near an open spot in close proximity to composting and vermicomposting 

sheds. Since it is close to the likely sources of airborne microbial emissions, it was 

ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀ ΨƴŜŀǊ ǎƻǳǊŎŜΩ ǎŀƳǇƭƛƴƎ ǇƻƛƴǘΦ 

 

Location L-3AK 

Location 3 was outside the facility premises, 100m away from the compost sheds. 

Monitoring was done on the road side near to a pond and there were several residences 

nearby. The location was monitored to assess the airborne microbial densities of upwind 

location. 
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South Panamanna, Ottapalam Municipality, Palakkad, Kerala. 

 

Ottapalam town is a prominent town in Palakkad district of Kerala. It is situated on the bank 

of Bharathapuzha (River Nila) and is 35 km from Palakkad. The MSW facility is in South 

Panamanna village and approximately 9 tons of waste is processed daily. The facility houses 

a processing shed with waste grinding machine and a plastic shredding unit which is yet to 

be operational. There were no scientific landfills or disposal facilities and plastic wastes 

were found disposed all over the facility. Manual segregation of salvageable waste was done 

and inert materials are disposed in the nearby fields. Reclaimed old waste dumps were 

observed inside the facility. At the time of inspection, it was observed that the waste 

processing and composting were not proper. There were several small/ large heaps of 

grinded waste all over the place and matured heaps were not further processed. Inert/ 

rejects after compost processing were indiscriminately dumped all over the place. The 

plastic shredding unit in the facility was not operated due to lack of approval from the 

authorities. Overall upkeep and maintenance was pathetic at this facility and the disposed 

wastes were encroaching the adjoining agriculture fields (Figure: 05). The facility was not 

having any compound wall and few stray animals were observed during the inspection. 

Following sampling locations were selected for assessing airborne microbial emissions from 

the facility (Figure: 06). 

 

Location L-1OK 

Sampling carried out near to the entrance of the facility. There several heaps of plastic 

wastes all around the place and predominant wind direction was from this point to the 

waste/ compost processing shed. 

 

 Figure: 05-MSW facility at South Panamana, Ottapalam Municipality, Palakkad, Kerala. 
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Refuse dumping area  Sampling at Location L-1OK 

 

 

 

Sampling at Location L-2OK  Sampling at Location L-3OK 

 

 

Figure: 06- South Panaman MSW site, Ottapalam- Satelite imagery (Source: Google Maps) 


