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ABSTRACT 

Urbanization and its resultant solid waste management is a global issue in the contemporary era of 
globalization and consumerism. Though it becomes critical when it comes to hilly terrain where 
urbanization is taking place vertically in a very compact on steep slope which are prone to landslides. This 
paper attempts to analyse nature of urbanization in Gangtok, the capital of Sikkim, a Himalayan state and 
trends of its municipal solid waste generation along with its management. The study is based mainly on 
secondary data and associated with few primary data from field survey. It is found that Sikkim has 
experienced very sluggish urbanization. In 2001, urban population of the state was only 11%. It has 
increased to 25% in 2011 which is much below the national level i.e. 31.1%.  But 55.5% of state urban 
population lives in Gangtok. In 2001, the population of Gangtok was 29,354 which increased to 100,286 in 
2011. Rapid urbanization in Gangtok is contributed by migration of people who are looking for business 
and employment mainly in tourism and hospitality industry. More than 16 lakhs tourists visited Gangtok in 
2019. There has been rapid infrastructural development in recent years which is reflected in LULC (Land 
use and land cover) analysis of municipality area where area under the built up has increased from 50.08% 
in 2005 to 63.38% in 2021. As a consequence of such rampant urbanization of the city, 63 metric tons of 
solid waste is being generated every day which was only 54 metric tonnes per year in 1991 and 60 percent 
of it comes from households alone. It draws a serious attention from government, NGOs and urban 
residents to mitigate the challenges raised from urban solid waste in such ecosystem. 
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INTRODUCTION 

Shifting to an epoch of Anthropocene, the 
world tends to move towards its 
urbanized future. It is estimated that 
urban population in 2050 would be 6 
billion which is the population of entire  
world in 2000 (UN-Habitat, 2018). The 
pattern and degree of urbanization is also 
never identical and varies from place to 
place. However, one common by-product 
of urbanization and affluent lifestyle, solid 
waste, is being generated rapidly in an 
unprecedented rate everywhere. Globally, 
not only the volume but also per capita 
waste generation has been increasing 
rapidly. It is forecasted that the volume of 
municipal solid waste (MSW) will be 
double from rate of 1.3 billion tons per 
year in 2012 to 2.2 billion tons per year by 
2025 (The World Bank, 2020). There were 
2.9 billion urban residents in 2001 in the 
world who generated about 0.64 kg of 
municipal solid waste (MSW) per person 

per day. In 2011, 1.2 kg/capita/day MSW 
was generated globally by 3 billion urban 
residents. By 2025, urban population will 
likely to increase to 4.3 billion and it is 
expected to generate about 1.42 
kg/capita/day of municipal solid waste 
(The World Bank, 2022). Management of 
the solid waste is always a herculean task 
as it demands lots of capital, space and 
man power. Since 2000, the World Bank 
has spent $ 4.7 billion for solid waste 
management programmes  across the 
world (The World Bank, 2020). 
Uncollected  solid waste can end up in 
drains leadings to the blockage of 
drainage systems and cause unsanitary 
condition that have a direct health impact 
on residents (UN-Habitat, 2018) and 
deteriorate environment  (Oteng, A.M., 
2019).  
Indian urban population has increased 
slowly and not even double in sixty years. 
In 1951 only 17.35% people lived in urban 
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areas which increased to 31.2% in 2011 
which means 1 out of every 3 person is 
living in urban area (Census of India, 
2011). Despites being low urbanized 
country, the urban population of India in 
2011 which accounts 377.1 million is still 
more than entire population of USA in 
2022 which is 333.28 million (US Census 
Bureau, 2022). The problem of municipal 
solid waste (MSW) is becoming more 
acute day by day and more challenging in 
India (Vij, D., 2012). In 2011, the total 
municipal solid waste (MSW) generated in 
India was 1,43,449 metric tonnes (Swachh 
Bharat Mission, 2014). More than 50% of 
solid wastes generated by the smaller 
cities and towns are not collected 
whereas 70-90% of MSW in few large 
cities are collected (Kumar and 
Chakrabarti, 2010). Same scenario is also 
prevailed in Sikkim’s capital, Gangtok, 
where rapid rampant urbanization is 
taking place. Only 40% of municipal solid 
waste is collected here and sent to 
Martam landfill and the rest is disposed 
into the natural water system and valleys 
(Sharma, 2019). The challenges for waste 
management in Gangtok and states are 
mainly due to financial constrain, lack of 
man power (Rai and Goswami, 2019) and 
hilly terrain. The pace of urbanization and 
its resultant waste generation in the city is 
not matched with present logistics and 
managerial capacity. A stringent 
management of solid waste with futuristic 
approach is needed in such a fragile and 
terrain environment otherwise it may 
trigger a disaster in large scale.  In recent 
past, the city encountered with incidences 

of landslides caused by chocking of 
drainage from unmanaged dumping of 
solid waste during rainy season in which 
collapse of building, casualty, loss of 
property, instability of slope etc. were 
reported. It is worth to mention the 
incident of landslides in 2017 in the city. 
To have a comprehensive study in 
understanding urbanization and its  waste 
management in the city, two objectives 
have been taken for this paper.  Firstly 
nature of urbanization in the city and 
resultant generation of urban solid waste 
and its mechanism to handle the issues. 

MATERIALS AND METHODS  
Study Area 
Sikkim is one of the hill states in India 
which lies in the Eastern Himalayas 
covering an area of 7096 sq. km with the 
total population of 610,577 as per the 
Census of India, 2011. Sikkim lies between 
27o17’20” to 27o21’47” N latitude and 
88o35’12” to 88o 39’40” E longitude 
(Fig.1). There are four districts in Sikkim – 
East, West, North and South districts. 
Gangtok is the capital located in East 
district at an altitude of 1650 MSL and the 
area cover by Gangtok Municipal 
Corporation is 19.20 sq. km. In 2010, 
Gangtok became a municipality with the 
steadily urbanizing and growing 
population. Out of the total urban 
population in Sikkim, Gangtok alone has 
55.5% of the urban population in 2011. It 
is also the only Class-I town of the state 
with a population is 100,286 in 19 Wards 
(GMC, 2020). 
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Fig.1. Location map of Gangtok 

Source: (Gangtok Municipal Corporation 2020) 

Research Design and Data Collection 
The study is based mainly on secondary 
sources of data. The study is also 
incorporated with few primary data 
collected through interview conducted 
amongst staffs of Gangtok Municipal 
Corporation who are directly engaged 
with the management of solid waste. 8 
truck drivers who collect solid waste along 
the roads from the municipality had been 
interviewed for getting detail information 
about the amount and different 
components of solid waste generated in 
different wards on daily basis (Table No. 
8) and calculated for the city as a whole. 
Since the weighing bridge is not 
operational, they usually measure it from 
the different containers they used while 
collecting waste and load level in truck 
carriers.  The total amount of solid waste 
of the city is divided by total urban 
population to get daily per capita value 
(Table No. 7). Due to COVID-19 pandemic 
a complete lock down was imposed in the 
state in the end of March, 2020, there 

was no service for   collection of solid 
waste from municipal area in three 
months (April, May and June). Two 
municipal staffs were also interviewed 
regarding the system, mechanism and 
function of solid waste collection in the 
municipal area.  The secondary data were 
collected from government departments 
(both Central and State ) and non 
governmental organizations.  Satellite 
imageries, LISS III of 2005-06, LISS III of 
2015-2016, ISRO; Sentinel – 2, ESRI Inc., 
2020 were also used in order to study 
spatio-temporal dimension in Land Use 
Land Cover changes of municipal area of 
Gangtok due to rapid urbanization such as 
area under build up, forest, etc. For the 
preparation of map ArcGIS version 10.2 
was used. In data analysis, decadal, 
percentage calculation, etc. were also 
used.  

 
RESULT AND DISCUSSION 
Urbanization in Sikkim  
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The population of Sikkim before the 
merger with India in 1975 was negligible 
in the case of urban population. In 1901 
the total population of Sikkim was only 
59,014 but the decadal growth between 
1901-1911 grew to 48.98 percent which is 
the second highest decadal growth to be 
recorded till date. This was mainly 
because of lack of famine in this decade. 
However, from 1911-1921, the decadal 
population growth rate decreased by -
7.05 percent. This was mainly due to the 
outbreak of influenza in 1918 and partly 
due to the death toll taken by the Gurkha 
soldiers in World War I (Lama, 2001). In 
the history of Demographic Transition of 
India, it is known as the “Demographic 
divide”. Since then, the decadal growth 
rate in Sikkim grew but at a very slow 
pace until 1971. After 1975, decadal 
population growth flung up to 50.77 
percent due to in-migration which 
exploded between 1971-1981 with 
decadal increase of 1,06,542 populations 
due to the centrally funded large-scale 
development activities which attracted 
people from surrounding areas. From 
then on, the growth of decadal population 

is steady rates that are also much lower 
than the earlier. 2011 has only 12.89 
percent of decadal population growth 
(Table 1). In 1971, the urban population 
to the total population is about 9 percent 
which steepens up to 16 by 1981 after ten 
years. On the contrary, in 1991, the urban 
population in Sikkim was again declined to 
9 percent which were mainly due to the 
disintegration of few urban areas from 
the total area of Gangtok after the ‘civic 
status of Municipal Corporation in 1981 
Census was changed into Notified Town in 
1985’ (Census of India ,1991). Finally, the 
year 2011 shows urban population of the 
state is more than 25 percent which is still 
lower than the average level of the 
country i.e., 31.1 percent (Census of India, 
2011).  

However, the growing urban population 
to the total population within the state is 
not ubiquitous. The East district is the 
only district with a census town in the 
year 1951. In 2011, the least urbanized 
district of Sikkim is North district at 3.03 
percent. East district has 79.75 percent of 
total state urban population (Table 2). 

 

Table 1. Urban Population of Sikkim  

Year Total Population Total Urban Population Total Urban Population in %

1901 59,014 - - - -

1911 87,920 48.98 - - -

1921 81,721 -7.05 - - -

1931 1,09,808 34.37 - - -

1941 1,21,520 10.67 - - -

1951 1,37,725 13.34 2,744 2 -

1961 1,62,189 17.76 6,848 5 149.56

1971 2,09,843 29.38 19,662 9 187.12

1981 3,16,385 50.77 51,096 16 159.98

1991 4,06,457 28.47 36,988 9 -27.61

2001 5,40,851 33.06 59,870 11 61.86

2011 6,10,577 12.89 1,51,726 25 153.42

Decadal Growth Rate (%) 

of Urban Population

Decadal Growth Rate (%) 

of Total Population

Source: (District Census Handbook, 2011) 

 



J. Himalayan Ecol. Sustain. Dev. Vol 17 (2022)                                 ISSN 0973-7502 
 
 

5 
 

 

 

Table 2. District-wise distribution of Urban Population in Sikkim, 2011 

Source: (District Census Handbook, 2011) 

Urbanization of Gangtok 

Gangtok being the capital of the state 
remained a lone census town for more 
than two decades when the merger 
brought about a vast change in the 
demography of the state as the non-
agricultural activities swelled up in the 
state. East district has 79.75 percent 
urban population of the state in 2011.  

 

Gangtok alone accounts for 81.8 percent 
of the total urban population in East 
district i.e., 1,00,286 persons (Census of 
India, 2011) which was only 29,354 in 
2001 (Fig. 2).  

 

 

                                      

Fig. 2. Growth of Population in Gangtok (1951-2011) 

1951 1961 1971 1981 1991 2001 2011

Population 2744 6848 13308 36747 25024 29354 100286
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Year 

State / District 

Name Sector 

Total 

Population  

% Rural and 

Urban Population  

% District Urban 

Population 

          

North District Rural 39065 89.4   

North District Urban 4644 10.6 3.03 

North District Total 43709 100.0   

East District Rural 161096 56.8   

East District Urban 122487 43.2 79.75 

East District Total 283583 100.0   

South District Rural 125651 85.6   

South District Urban 21199 14.4 13.8 

South District Total 146850 100.0   

West District Rural 131187 94.2   

West District Urban 5248 3.8 3.4 

West District Total 136435 100.0   

Sikkim Rural 456999 74.8   

Sikkim Urban 153578 25.2   

Sikkim Total 610577 100.0 100 
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Source: (JNNURM, ,2011) 

 

 

Fig. 3. Domestic and Foreign Tourists in Sikkim 

Source: (Tourism and Civil Aviation Department, 2019) 

The imbalanced growth of urbanization 
in Gangtok is due to tourism industry 
and infrastructural development. The 
tourist influx is mainly confined to East 
district too, especially in Gangtok 
(Chakrabarti, 2009) which exerts an 
enormous pressure on the basic 
infrastructural amenity in the city. The 
Gangtok Municipal Corporation  has 
taken up the functions enshrined by 
Gazette Notification No.293 dated June 
25, 2010 which works for the 
development of the capital city. There 
have also been lot of initiatives for 
infrastructure developments and 
beautification in the city under Smart 
Cities Mission. As a result, Gangtok was 
awarded the Cleanest Hill Station of 
India and Cleanest Tourist Destination of 
the country in 2015 (ENVIS, 2015) after 
which, tourist inflow has picked up. Fig.3 
shows that in 2005 the annual 
enumeration of domestic tourist was 
3,47,650 and foreign tourist was 16,518. 
The decline in number of tourist influx 
was observed from 2010-2011 which is 
due to the massive earthquake of 

September, 2011. Tourism alone 
contributed 7.68 percent to Sikkim’s 
Gross State Domestic Product in the 
year 2016-2017. Recently, the 
annulment of restrictions imposed on 
Bangladeshi tourists by the state 
Government in 2018 has boosted 
tourism industry of the state. In 2018, 
the total tourist influx was 14, 97,299 
which has  increased to over 16 lakhs in 
2019 and out of 1, 33,388 foreign 
tourists, 60,542 were from Bangladesh 
(Ravidas, 2020). Due to rapid 
urbanization along with boom in 
tourism industry in the capital city, 
Gangtok has polarised employment and 
other service sectors. Migration in the 
city is also highest amongst all urban 
centres in the state. It is observed that 
in 2011, the majority of the migrants in 
Gangtok have come seeking for better 
job opportunities in different sectors, 
especially in tourism industry i.e., 25.7%, 
followed by marriage i.e., 16.99%. It is 
also noteworthy that the migrants have 
moved to Gangtok with their family i.e., 
16.27%  (Table.3). 
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Table 3. Reasons for migration in Gangtok, 2011 

Source: (Census of India, 2011) 

As a result of rapid urbanization of 
Gangtok, changes have also been 
observed in land use and land cover in 
Gangtok municipal area where more area 
comes under build up (Fig.4 and Table 
No.4). The built-up area was only 50.08 
percent in 2005 which gradually grew to 
53.10 percent in 2015 but suddenly 
increased to 63.38 percent by 2021. 
Following up the built-up area is the 
forest cover which is slowly declining as 
the settlements are increasing. The forest 
cover is 39.28 percent in 2005 which has 
declined to 36.53 percent by 2015 and 
currently covers only 36.04 percent of the 
total GMC area. Grass and crop covers are 
very scanty in amount within the 
municipal area  and the barren land is 
negligible within the municipal area. In 
this rapid urbanization, area under crop 
has been almost taken by build up area. It 
was 4.75 percent of urban area in 2005 
but only 0.21 percent in 2021.  

 

Urban Centre 

 

 

 

Total 
Migrants 

                                        

                                               Reasons for 
Migration 

   
Employment

/Work 

 
Business 

 
Education 

 
Marriage 

 
Moved 

after birth 

 
Moved with 
Households 

 
Others 

  
62161 

 
15980 

 
1951 

 
3038 

 
10562 

 
975 

 
10114 

 
19541 

  

GANGTO

K 

 
100% 

 
25.7% 

 
3.1% 

 
4.88% 

 
16.99% 

 
1.5% 

 
16.27% 

 
31.43% 
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Table 4. Land Use and Land cover in Gangtok Municipal Area (2005-2021) 

 

 

Landuse      

pattern 

 
YEAR 

 
 

2005 
 

2015 
 

2021 
 

Area in sq. 
km. 

 
Area in 
% 

 
Area in sq. 
km. 

 
Area in 
% 

 
Area in sq. 
km. 

 
Area in 
% 

 
Forest Cover 

 
7.42 

 
39.28 

 
6.90 

 
36.53 

 
6.81 

 
36.04 

 
Grass 

 
1.11 

 
5.88 

 
1.06 

 
5.61 

 
0.07 

 
0.37 

 
Crops 

 
0.90 

 
4.76 

 
0.90 

 
4.76 

 
0.04 

 
0.21 

 
Built-up area 

 
9.46 

 
50.08 

 
10.03 

 
53.10 

 
11.98 

 
63.38 

 
Barren 

 
0.00 

 
0.00 

 
0.00 

 
0.00 

 
0.00 

 
0.00 

 
TOTAL 

 
19 

 
100 

 
19 

 
100 

 
18.91 

 
100 

Source: ( Resourcesat-1 LISS III, 2005-06, ISRO; Resourcesat‐ 2 LISS III, 2015-2016, 

ISRO; Sentinel – 2, ESRI Inc., 2020) 

 

 

Fig.4. Land-use and Land-cover in Gangtok Municipal Area (2005-2021) 

Source: Resourcesat-1 LISS III, 2005-06, ISRO                          

Source: Resourcesat‐2 LISS III, 2015-2016, ISRO  
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       Source: ( Sentinel – 2, ESRI Inc. 2020) 

            

Municipal Solid Waste – An 
Outcome of Urbanization 
Due to the imbalanced distributions of 
urban population and tourist influx, 
Gangtok faces many acute shortages like 
scarcity of water, housing congestions, 
terrible traffic and upheaval of solid 
waste. Ultimately, the Municipal 
Corporation is left with a huge burden 
of the never-ending upheaving piles of 
municipal solid wastes. As the 
urbanization is getting rampant in and 

around Gangtok municipal areas, so is 
the stream of waste. The waste stream 
has more composition of complex waste 
which is not easily succumbed by the 
nature. Table 5 shows solid waste 
generated in urban centres of Sikkim. 
Out of the total solid waste generation 
in Sikkim, Gangtok is the highest 
contributor accounting 66.9 percent, 
which is 50 TPD (tonnes per day) of the 
urban waste in 2011. 

 

Table 5.  Distribution of Solid waste generation in urban centres in Sikkim (2011) 

Gangtok Municipal Corporation 1,00,286 64.80 50 66.93

Gyalsing Municipal Council 6,185 4.00 3.5 4.69

Mangan Nagar Panchayat 4,644 3.00 0.6 0.80

Namchi Municipal Council 15,953 10.31 4.6 6.16

Rangpo Nagar Panchayat 10,540 6.81 10 13.39

Singtan Nagar Panchayat 5,868 3.79 2.5 3.35

Jorethang Municipal Council 11,286 7.29 3.5 4.69

TOTAL 1,54,762 100.00 74.7 100.00

Population - 2011 

(%) 

Solid Waste 

Generation (TPD)

Solid Waste Generation 

(TPD in %)
Population - 2011ULB Names

 

                                                  Source: (SPCB-Sikkim, 2020) 
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Table 6. Distribution of Solid Waste Generation in Gangtok 

 

Source: (GMC &UDHD, Government of Sikkim,2018) 

 

History of Solid Waste Management in 
Gangtok  
The solid waste scenario was irrelevant in 
the early post-monarchy period. However, 
Urban Development and Housing 
Department was assigned with the 
responsibility of managing the urban solid 
waste which observed a gradual increase 
in solid waste generation which is majorly 
contributed with the growth of 
population of the area. There were public 
dumping racks in all wards. The vehicles 
assigned by UD&HD would then collect 
the wastes from these racks just to throw 
them away from the cliff, Namley Bhir, 
located nearby Smile Land in Ranipool 
ward. However, it is to be recalled that 
waste generation was only 54,317 kg/year 
with a population of 25,024 generated in 
1991; it is almost scanty amount of waste 
at 0.01kg/capita/day (Table 6). The 
country enforced the Environmental 
Protection Act, 1986 which was put into 
immediate action in all of the parts of 
Indian Territory, including Sikkim.  

The annual growth of the solid waste in 
Gangtok remained fairly consistent until 
1995. However, the annual growth was 
increased by 10.2 percent between 1995-
1996. The Non-Biodegradable Garbage 
Control Act, 1997 was imposed in the 
whole of Sikkim. Nevertheless, the annual 
growth rate flung up to 20.6 percent in 
1998. It should be known that 1998 
became a milestone in the history  not 
only Sikkim but of the whole nation. 1998 
was the year when Sikkim became the 
first state in India to notify the order of 
ban of plastic bags on 4th of June which 
was issued by UD&HD under Sikkim Trade 
License and Miscellaneous Provisions 
Amendment Rules, 1998. This notification 
became mandatory as the landslide which 
occurred in the same year in Gangtok was 
due to the diversion of the flow of 
torrential rainwater from the jhoras 
(springs) because of the discarded plastic 
wastes in the streams, thereby, choking 
and blocking the drains. The Non-
biodegradable Garbage Control Act was 
amended in 2001 wherein it deemed 

Year 
Solid Waste 
Generation 
(kg/year) 

Solid Waste 
Generation 
(tonne/day) 

Population of 
Gangtok 

Growth of 
generation 

Growth Rate 
in % 

1991 54,317 0.149 25024 - - 

1992 55,602 0.152 - 1,285 2.4 

1993 58,592 0.160 - 2,990 5.4 

1994 61,750 0.169 - 3,158 5.4 

1995 63,824 0.174 - 2,074 3.4 

1996 70,345 0.192 - 6,521 10.2 

1997 75,895 0.207 - 5,550 7.9 

1998 91,503 0.250 - 15,608 20.6 

1999 95,214 0.260 - 3,711 4.1 

2001 1,67,500 0.459 29,354 72,286 76 

2005 47,45,000 13 - 45,77,500 2733 

2011 1,64,25,000 45 1,00,286 1,16,80,000 246 

2017 2,37,25,000 65 1,45,510 73,00,000 62 
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improper handling of waste punishable 
with imprisonment of six months and an 
allotted amount of fine. 
 
Another important attempt of solid waste 
management started in early 2000 with 
the project funded by Australian Agency 
of International Development (AusAID) 
under Water and Sanitation Program. This 
led to the formation of many NGOs for 
door-to-door collection of solid waste 
with an attempt to abolish the use of 
public dumping racks. However, the 
project had a limitation with the lack of 
man-power and was confined to only few 
of the rapidly growing wards in Gangtok. 
Due rapid urbanization of Gangtok, the 
solid waste generation rose up to 13 
tonne per day (CPCB, 2005). It started 
growing unmanageable in the later years 
of the decade which eventually led to the 
authorization of establishing waste 
processing facility, disposal facility at 
Martam by State Pollution Control Board 
(NERCCDIP, 2011).  

The responsibility of setting up and 
operation of municipal solid waste 
management is now solely handed over to 
Gangtok Municipal Corporation since 
2010. Till date, the Corporation has set up 
a composting plant of 1 tonne in 
Kanchendzonga vegetable market, an 
organic waste converter of 50 tonnes in 
Martam landfill and a weighing bridge 
which are all inoperative at the moment. 
Table 7 shows the monthly variation of 
municipal solid waste generation from 
January to December, 2020. Three 
months, April, May and June have no 
record due to complete lock down in the 
state. During which no service was 
available for collection of solid waste.  The 
month of July and August have the lowest 
generation of solid waste of 43 tonne per 
day. This outcome is due to the lockdown 
and no tourist visited in the state. It is 
projected to increase to 78 TPD 
(tonnes/day) in 2022  (NERCCDIP, 2011). 

 

Table 7. Municipal Solid Waste Generation in Gangtok, 2020 

Source: Authors’ estimation from Field Survey (2020) 

*No service was available due to COVID-19 lockdown 

 

The increase of built-up area in the 
central wards has also led to increase in 
waste generation. Upper M.G. Marg, 

Lower M.G. Marg and Tibet Road 
produces more than 7 tonne/day in 2020 
while Tadong, Deorali, and Ranipool are 

Months Average Solid Waste 
Generation/Day 
(Tonne per day) 

Solid Waste Generation 
gm/capita/day 

Monthly Growth Rate 
% 

January 63 628 - 

February 61 608 -3 

March 62 628 1.6 

April * * * 

May * * * 

June * * * 

July 42 418 - 

August 43 428 2.4 

September 45 448 4.7 

October 60 598 11.1 

November 62 618 3.3 

December 63 628 1.6 
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swiftly getting highly commercialized as 
well and are steadily increasing its built-
up area where the waste generation 
exceeds 5 tonne/day (Table 8). However, 
Burtuk, Upper Sichey produce 4 
tonne/day. The lowest waste producer is 
Development Area followed by Arithang 
and Upper Syari where buildings are more 
residential. However, despite vast 
increase of built-up areas in Syari, there is 
not much quantity of waste generation 

recorded. This is mainly because waste 
collection facility is absent in the Middle 
Syari and Lower Syari due to lack of road 
network and open burning still prevails 
and household waste are mainly organic 
which are used for making manure for 
farms. It is only recently that the ward has 
been accessed with the metaled roadways 
and the construction is still under process 
and yet to reach Lower Syari. 

Table 8. Ward-wise in waste generation per day 

 

Wards MSW generation 
tonne/day in 2005 

MSW generation 
tonne/day in 2011 

MSW generation 
tonne/day in 2020 

Burtuk 0.5 3 4 

Upper Sichey 1 3 4 

Lower Sichey 0.5 2 3 

Daragaon 1 3 4 

Tadong 1 4 6 

Upper Syari 0.5 1 2 

Deorali 1 3 5 

Upper MG Marg 1.5 5 7 

Lower MG Marg 2 6 7 

Tibet Road 1 5 7 

Diesel Power House 0.5 2 3 

Arithang 0.5 2 2 

Development Area 0.5 1 1 

Chandmari-Tathangchen 0.5 2 3 

Ranipool 1 3 5 

TOTAL 13 45 63 

Source: (GMC &UDHD, Government of Sikkim,2018 and Field Survey, 2020) 

 

Composition of Gangtok Municipal Solid 
Waste 
 GMC generated solid waste of 45 TPD 
(tonne per day) which makes up 405.56 
gm/capita/day and the composition of 
waste included 63.3 percent of organic 
waste, 17.2 percent of recyclables and 
19.5 percent of inert materials in 2011. 
The main source of the municipal waste 
generation is households at 60 percent, 
15 percent from markets, 10 percent from 
hotels and restaurants, 10 percent from 
tourist and 5 percent from the street 

sweepings (NERCCDIP, 2011).  By 2013, 
the solid waste generation reached 50 
tonnes per day during the peak tourist 
season out of which 17.18 percent of the 
waste stream comprised of plastic 
composition waste (ECOSS, 2014). The 
notification of the ban of plastic bags in 
1998 is found quite effective in Gangtok 
particularly which has decreased by 8 
percent. It is now replaced by non-woven 
polypropylene bags which makes up 28 
percent of the total types of bags used in 
Gangtok alone (ECOSS, 2014).  
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Only dry waste like plastic, tins/metals, 
cartons/cardboards, glass, rubber/foam, 
aluminium and others as per the 2019-
2020 annual report by the NGO, Voyage in 
2021. Tin and metal are highest followed 
by carton (Fig.5). The impact of the 
COVID-19 pandemic marked a very 
serious impact upon the management 

system of the solid waste in Gangtok 
Municipal Corporation. The collection was 
carried out despite being irregular but the 
sorting at the dumpsite in Martam was 
prohibited due to COVID-19 protocols for 
more than three months only to dispose 
the mixed waste altogether in the 
dumping ground. 

 

Fig. 5. Composition of dry waste collected in GMC in percentage 

Source: (Voyage - Pany Foundation Annual Report, 2021) 

Municipal Solid Waste Collection and 
Disposal 

As per 2021, GMC now has 19 wards and 
the solid waste that is generated in all of 
these wards is collected by the trucks 
registered for the same by the 
Corporation (Gangtok Municipal 
Corporation, 2016). The sub project of 
GMC funded by Asian Development Bank 
have procured 51,000 bins and distributed 
to 25,500 households in Gangtok 
Municipal Corporation (NERCCDIP, 2011).  
The bins are of green and blue colours for 
biodegradable and non-biodegradable 
wastes, respectively. The Corporation has 
also provided few drums in the various 
wards for waste collection. Furthermore, 
there are 27 registered trucks for waste 
collection in Gangtok which ply from 
Jalipool, Ranipool ward in south to Tashi 
View Point, Burtuk ward in the northern 

extreme of GMC boundary. Each truck has 
four man-powers, one driver and the 
others help in collecting, loading, sorting 
and disposing the wastes. There is a 
system of ringing of bell to notify the 
arrival of the garbage truck for collection. 
However, there are many settlement 
areas with narrower roads which create 
the truck services to be limited. In such 
places, an attempt of door-to-door 
collection is facilitated by the various 
NGO’s of Gangtok who works hand in 
hand with the GMC. Still door-to-door 
collection covers only 15% to 20% 
households in the city  (Swachh Bharat 
Mission, 2020). The solid waste is then 
taken to the dumpsite located 18 km 
away from Gangtok at Martam (Fig.6). 
However, Martam dumping ground is also 
used for the disposal of waste from 
Rangpo Nagar Panchayat and Singtam 
Nagar Panchayat too. Nevertheless, 

[CATEGORY 

NAME],  
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[CATEGORY 

NAME],  

[VALUE] 

Paper, 6.5 

Glass, 5.5 

[CATEGORY 

NAME], 

 [VALUE] 

Aluminium 
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Leather, 1.2 

Rubber/Foam, 
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Gangtok Municipal Corporation 
contributes the most to the waste 
brought to the landfill. Furthermore, 

National Highway 10 is the only route 
viable to reach the Martam landfill.  

 Fig. 6. Route covered by GMC trucks for solid waste collection 

Source: Gangtok Municipal Corporation, 2020. 

CONCLUSION 

Urbanization in the state is very sluggish. 
It is only 25% of total population in 2011 
which is even lesser than national rate but 
there is huge spatial variation in the state. 
Out of the four districts of the state, 
79.75% of urban people live in East 
district in which 89% is concentrated in 
Gangtok, the state capital. Due to rapid 
urbanisation in the city, enormous 
amount of solid waste is being generated 
every day. It was only 54 tonnes per year  

in 1991 whereas presently 63 tonnes of 
solid waste is generated on daily basis. 
Solid waste generated in the city 
composed of organic materials (63.3%) 
followed by recyclable (17.2%). It comes 
mainly from households (60%), market 
(15%), hotels (10%) and 5-10% from 
streets. In 2010, Gangtok municipal 
corporation has taken full responsibility 
for solid waste management. The 
corporate has set up 50 tonnes and one 
tonne composting plant at Martam and 
Kanchenzanga vegetable market 
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respectively. One weighing bridge also 
installed but not operational. There are 27 
registered trucks and four staffs for each 
trucks. Door to door collection of waste is 
also being done through NGOs financed 
by international body that can cover only 
20% of households so far. Still there is a 
lot to improve. Such an issue is grievous 
to the hilly environment where the 
residents of this fragile ecosystem will be 
the primary victims to the unhygienic and 
catastrophic consequences of the 
fragmentary urban lifestyle.  
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