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Abstract: The unscientific disposal of municipal solid waste (MSW) creates air, water and soil pollution. This
study reveals the problems of air pollution caused due to unscientific disposal of MSW found at Satna, Maihar,
Nagod and Birsinghpur municipalities of district Satna (M.P.). The seasonal mean values of SPM and RSPM
were in exceeding limitin all the seasons except monsoon season. The values of SO, and NO, were observed
within the norms in all the season as set by Ministry of Environment and Forest Government of India. It is
observed that the garbage collected from Satna, Maihar, Nagod and Birsinghpur municipalities is being
dumped indiscriminately on open land. The dumping sites are not proper by designed and operated as per
Municipal Solid Waste (Management and Handling) Rules 2000. Results suggest that adequate measures
must be taken for the scientific disposal of municipal solid waste to control increasing levels of pollution and its
dispersion from MSW dumping site to nearby area through wind flow.
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Introduction environmental, pollution and health problems.
The Municipal Solid Waste (Management and
Handling) Rules 2000 emphasized integrated
solid waste management right from house-to-

heterogeneous in nature and contains paper, house _collg_ctio_n to proce_ssing of organic waste
plastic, glass, metal, sand and fine earth and and scientific disposal of inert waste (CPCB and

compostable matter. Scrap material, dead CECB, 2007). Unde_r th_is rule, a?r qual?ty
animals, discarded chemicals, pints, stan(_zlargl for land fill ‘site and air qu_allty
agricultural residues comes under MSW. The monitoring frequency has also been prescribed

Bio-medical waste (BMW), Industrial waste, _by MOEF b.Ut these rules are _n_ot being
Electronic waste (E-Waste), Batteries waste, implemented in most of the municipalities.
should not be disposed with MSW but wastes of =~ The monitoring of Air quality parameters like
the Indian municipalities disposes such type of SPM, RSPM, SO, and NO, is one of the
waste along with MSW (Dhare et al., 2008).  important works to assess the air quality at
Most of the municipalities having no proper MSW dumping areas. The main sources of air
waste disposal facilities; whereas Ministry of  pollution at the MSW dumping site are fugitive
Environment and Forest (MOEF) Govt. of India  emission from open dumping, exhaust from
issued separate management and handling  trucks/dumpers, dust generation from waste
rules for proper disposal of MSW, BMW, E-  dumps due to wind erosion and fugitive emission
Waste, Hazardous waste and Batteries waste  due to trucks movement in open and unpaved
etc. There are specific rules and regulations in  road, open burning of MSW heaps (Sinha and
India but proper implementation of these rules  Shreekesh, 2002; Pathak and Kushwaha,
are not being done causing several types of  2012a).

The municipal refuge is referred to as any waste
that is generated by domestic and industrial
sectors in municipalities. The MSW is
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Present  study has been carried out to
determine the effect of unscientific MSW
disposal on Ambient Air Quality of Satna,
Maihar, Nagod and Birsinghpur municipalities of
district Satna (M.P). Assessment of air quality
was done as a part of “Study of municipal solid
waste and its disposal and management
strategies of district Satna” to prepare proper

Table -1 : Location of MSW dumping site in studied municipality

environment management plan for MSW
dumping site.

Sampling site:

The Locations of MSW dumping sites of study

areas are as given below in table-1 and shownin
figure-1.

SN Name of municipality [ Sampling Site / Existing MSW Dumping Site
01 Satna Near Hawai Patti Satna
02 Maihar Behind Gola Math Mandir, Village Arkandi
03 Nagod Near Forest Naka , Satna Road
04 Birsinghpur Beside Bus stand
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Fig. 1 : Location of Study area shown in the figure
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Materials and Methods

The air samples were collected four times in a
year (for 2008-09) in different seasons Sep —
Nov (Post monsoon Season), Dec —Feb (Winter
season), Mar — May (Pre monsoon season) and
Jun — Aug (Monsoon Season) from MSW
dumping site of Satna, Maihar, Nagod and
Birsinghpur. Parallels of four samples in four
directions were taken in each site in every
season and analysis of total 64 samples of each
parameter were carried out according to
standard method (Srivastava, 2002; CPCB,
2003; Lokeshwari et al., 2006; Kushwaha et al.,
2008). Respirable dust samplers Envirotech
Model APM 460, NL 411 were used for air
sampling. The RSPM concentration was
measured using Glass fibre filter paper
(Whatman GF/A).Sulphur dioxide (SO,) and
Nitrogen dioxide (NO,) Concentration by
spectrophotometer.  Air samples were
simultaneously collected from all the four
municipalities' in all the four directions that is
North-East, South-East, South-West and North-
West around the MSW dumping site. Monitoring
location had been fixed according to direction of
wind flow. Distance and height of sampling
station have been considered as per the
guideline of national ambient air quality
monitoring standards issued by CPCB Govt. of
India.

Results and discussion

The analysis of Ambient Air samples at
surrounding areas of MSW dumping site were
donein allthe four season in year 2008-09. The
maximum, minimum and mean values of
monitored parameter for all the four season are
given in Table 2 to 5. Standards of Ambient Air
Quality for landfills sites as prescribed by
Ministry of Environment and Forest,
Government of India are given in Table 6.

Satna Municipality

The mean values of SPM in the ambient air at
Satna MSW dumping sites are 522, 616, 578
and 245.5 ug /m’® during post-monsoon, winter,
pre-monsoon and monsoon season
respectively. Similarly the mean values of
RSPM are 182, 251.5, 233.5 and 87.5 ug/m’
during post-monsoon, winter, pre monsoon and
monsoon season respectively. The Seasonal

37

mean value of SPM and RSPM were found
more than permissible limit in post-monsoon
season, winter season and pre-monsoon
season. The mean values of SO, in the ambient
air at Satna MSW dumping sites are 16.1, 20.8,
24.0 and 14.8 pg/m® during post-monsoon,
winter, pre-monsoon and monsoon season
respectively. Similarly the mean values of NO,
are 19.2, 27.8, 29.1 and 18.5 pg/m’ during post-
monsoon, winter, pre-monsoon and monsoon
season respectively. The SO, and NO, values
were well within permissible limit.

Maihar Municipality

The mean values of SPM in the ambient air at
Maihar MSW dumping sites are 502,564.5, 538
and 243.5 ug/m’° during post-monsoon, winter,
pre- monsoon and monsoon season
respectively. Similarly the mean values of
RSPM are 137, 246, 230.5 and 90.5 pug /m’
during post-monsoon, winter, pre monsoon and
monsoon season respectively. The seasonal
mean values of SPM were found more than
permissible limit in post-monsoon, winter and
pre-monsoon season. Similarly the RSPM
values were found in exceeding limits in winter
and pre-monsoon season. The mean values of
SO, in the ambient air at Maihar MSW dumping
sites are 17.0, 19.2, 21.6 and 13.9 pg/m’during
post-monsoon, winter, pre-monsoon and
monsoon season respectively. Similarly the
mean values of NO, are 21.5, 24.6, 26.4 and
17.5 pug/m’ during post-monsoon, winter, pre-
monsoon and monsoon season respectively.
The SO, and NO, values were found in
permissible limit.

Nagod Municipality

The mean values of SPM in the ambient air at
Nagod MSW dumping sites are 508.5,559,
546.5 and 246.5 pg/m’ during post-monsoon,
winter, pre- monsoon and monsoon season
respectively. Similarly the mean values of
RSPM were 161.75, 225.5, 213 and 85 pg /m’
during post-monsoon, winter, pre monsoon and
monsoon season respectively. The SPM and
RSPM value in the post-monsoon, winter and
pre-monsoon were found beyond the limit as set
by MOEF. The mean values of SO, in the
ambient air at Nagod MSW dumping sites were
15.4, 16.3, 18.8 and 13.7 pg/m® during post-
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monsoon, winter, pre-monsoon and monsoon
season respectively. Similarly the mean values
of NO,are18.4,21.1, 23.9 and 18.3 ug/m°during
post-monsoon, winter, pre-monsoon and
monsoon season respectively. The SO, and
NO, values were found in permissible limit.

Birsinghpur Municipality

The mean values of SPM in the ambient air at
Birsinghpur MSW dumping sites were
475,530.25, 515.5 and 226 pg/m’ during post-
monsoon, winter, pre-monsoon and monsoon
season respectively. Similarly the mean values
of RSPM were 120, 233.5, 226.5 and 73 pg/m’
during post-monsoon, winter, pre monsoon and
monsoon season respectively. The values of
SPM and RSPM found beyond the permissible
limit in winter and pre-monsoon season. The
mean values of SO, in the ambient air at
Birsinghpur MSW dumping sites were 9.5, 11.9,
12.6 and 9.1 pg/m’ during post-monsoon,
winter, pre-monsoon and monsoon season
respectively. Similarly the mean values of NO,
are 12.3,14.7, 16.0 and 11.7 pg/m’ during post-
monsoon, winter, pre-monsoon and monsoon
season respectively. The SO, and NO, values
were found well within the permissible limit.

The monitoring values were compared with the
standard prescribed by Ministry of Environment
and Forest Govt. of India (MOEF, 2000). The
average annual emissions of SO, and NO, in all
the sites during all the season were found well
within the limit as set by the MOEF; whereas
MSW generation at Satna, Maihar, Nagod and
Birsinghpur are 61.67, 10.128, 4.498 and 2.269
MT per day respectively. The value of SO, and
NO, at municipalities of Satna district may be
increased after some year when waste
generation quantity was increased, resulting in
possibility of vehicle movement and burning of
waste heaps was increased.

The maximum value of SPM (884) was
observed in winter season at Satna Municipality
and minimum value of SPM (208) was observed
in monsoon season at Birsinghpur Site.
Similarly Maximum value of RSPM (342) was
observed in winter season and minimum value
of RSPM (58) in monsoon season at Birsinghpur
site. Similar pattern have been observed for SO,

38

and NO, concentration also.

It is found that the monsoon season is
comparatively cleaner period in the year. This
may be due to repeated rains which settle
down the air borne particulate matter and
various pollutants generated and dispersed
from the source. The winter season of the year is
relatively more calm than other seasons. The
prevailing calm conditions facilitate more
stability to atmosphere and consequently slow
dispersion of generated pollutants occur
resulting as a trapping or accumulation of all
ambient air pollutants near the ground level
during winter season (Gujral etal., 2001; CPCB,
2003; Singh et al., 2006; Kushwaha et al., 2008;
Pathak and Kushwaha, 2012b).

The particulate matter enters the human body
through inhalation and they give rise to many of
the diseases (Asthma, Cold, Cough) related to
lung and if the concentration is crossing the
permissible limits it may cause eye dieses,
cancer, headache, blood pressure. It was
reported that effect of SPM in human depends
on particle size, concentration and exposure
time (Singh et al., 2006, Popell, 2000; WHO,
2000).The human nostrils filter out 99% of the
inhaled large and medium sized patrticles. The
rest may enter the windpipe and lung where
some inhalable particulates cling to protective
mucous are removed. Some of smallest
particles (RSPM) may tend to slow down the
exchange of oxygen with carbon dioxide in the
blood, causing compensate for oxygen loss.
Usually, people most sensitive to these
conditions have respiratory diseases like
emphysema, bronchitis, asthma or heart
problems. Particles themselves may be
poisonous if inhaled, damaging remote organs
like the kidney or liver. Swallowed mucous that
is laden with hazardous particulate matter may
damage the stomach. In addition, particulates
may be the carriers of hazardous liquid or
gaseous substances (CPCB, 2001).

The results of present study clearly suggest that
adequate measures should be taken for the
scientific disposal of municipal solid waste. A
Comprehensive Environmental Management
Plan should be prepared and implemented to
control air pollution at MSW dumping site.
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