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ABSTRACT

This study was conducted to understand the imp&aipen dumping of municipal waste on surface water,
groundwater and soil due to the open dumping dafl sehste at a site in Rajshahi, Bangladesh. Susater samples were
collected from two locations and ground water sasiplere collected from one tube well near the dsitg Also soll
samples were collected from three locations neadthmp site. All the samples were collected atitwemths interval from
August, 2010 to July, 2012. The collected surface groundwater samples were analyzed for the paessnencluding
pH, EC, DO, BOR, COD, CQ* and HCQ@, Cl, K, Ca, Mg, Na, Cu, Fe, Mn, Zn and As. The onajations of Naand ZA*
were found in the surface water at location S1, BffL and 0.1 mg/L. Among anions, Hg@nd Cl were found at
concentrations of 446 mg/L and 570 mg/L. The commatian of K and Zri* were found in the surface water at location S2
1130 mg/L and 0.1 mg/L. Among anions, HE@nd Cl were found to be 684 mg/L and 390 mg/L.*gas the dominant
ionic species among the cations of the shallow twb# water samples, and at the end of the studyais found at a
concentration of 230 mg/L; among the anions, HG@d Cl were found at a concentration of 210 mg/L and #iLrat the
end of the study. The concentrations of*Fend K were found in the soil in the highest and lowesanjities among
cations, respectively at location A and at the eftthe study the amount were 165.7 pg/g and 3.18 regpectively at top
soil and among anions, S and P were found at ctiatiens of 255 pg/g and 188 pg/g at the end obthdy.

KEYWORDS: Highest and Lowest Quantities

INTRODUCTION

Solid waste consisting of everyday items, predomtigaincludes food wastes, yard wastes, contairserd
product packaging, and other miscellaneous orgamitinorganic wastes from residential, commerdieititutional, and
industrial sources. Sehker and Beukering (1998gdtthat the generators of municipal solid waseekapadly classified
as residential, industrial, commercial, instituagrconstruction, demolition, municipal and agriawhl types. Glawe et al.
(2005) and Erdogan et al. (2008) stated that manageof municipal solid waste resulting from rapidbanization has
become a serious concern for government departirauitation control agencies, regulatory bodies poblic in most of
the developing countries. Kansal (2002) stated ttreguantity of municipal solid waste in develapoountries has been
consistently rising over the years. Khajuria et{2008) stated that ecological impacts such as tmgtadation, water and

air pollution are related with improper managenafunicipal solid waste.

Historical accounts on waste management suggesstviste disposal methods such as open dumpinginigurn
burying a rudimentary form of land filling, and cposting were practiced from as early as 2000 B®di the Chinese
and the Greeks stated in Environmentalists, Every, 2011. Rushbrook (1999) stated that three tgpdsndfills are an
integral part of most solid waste systems. Thesetta open dump, the semi-controlled landfill, #mel sanitary landfill.

The dumped soild waste produce leachates whichatmntvariety of chemicals like detergents inorgastiemicals and
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complex organic chemicals and metal.

These components are themselves very much toxicesles which were not present in a free reactivnfior the
waste. During infiltration of water by rainfall, wea already present in the waste, or water gergiayebiodegradation
cause the leachate to leave the dumping groundhligte®r vertically and find its way into the grodirwater or nearby
surface water thereby causing contamination. Rein(i®93) stated that pollutants found in leachatdude organic
contaminants which are soluble refuse componentdeobmposition products of biodegradable fractiohsnunicipal
solid waste and a variety of heavy metals. Sumar(20®5) stated that dumped solid wastes releasittal interstitial
water gradually and some of its decomposition bgdpcts gets into water moving through the wasteodit. Due to solid
waste disposed off on land in open dumps or in aperly designed landfills, it may cause huage intgam the
environment. Ground water contamination by the het& generated from the dumped site is very conphemomena in

recent time.

A WHO Expert Committee (1967) condemned dumpingaasiost unsanitary method that creates public healt
hazards, a nuisance, and severe pollution of théramment. Dumping should be outlawed and replabgdsound
procedures”. This study focuses on the Land didpafssolid waste and how current practice of opemging could be
improved to sustainable landfills in a phased manme main objective was to carry out a compreivenbaseline

assessment of solid waste dumping impact scenargmiband water around an open dump site in thshahi City.
MATERIALS AND METHODS

The study area was a open dump site for municigetevof Rajshahi City Corporation, located at Napara
City By Pass highway in Rajshahi City, Bangladdsls about 8 km away from the city center and @bti3 km away
from the nearest community. Everyday about 350 dfTsolid waste are generated in Rajshahi City Qapmn (RCC) and
about 230 MTs are dumped at dumping site.

There were three water samples, one was from éoshalbewell and two others were from surface watsdies
collected in every second month covering two y€auaty 2010 to June 2012) to evaluate the seasan#tions, water
quality, water type and geochemical process. Wedenples collection points are namely S1, S2 an@r83hown in
figure 1. Location points S1 and S2 are the surfaater bodies near the dump site. Location poinisSground water
from 35m depth shallow tube well. The samples wewlected in 1 L pre-washed. The groundwater sasnplere
collected after 10 minutes pumping of the shallaetvell to remove groundwater stored in the welie Tcollected
surface and groundwater samples were analyzediéoparameters including pH, EC, DO, BQBOD, CQ? and HCQ,
Cl, K, Ca, Mg, Na, Cu, Fe, Mn, Zn and As.
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GPS Coordinate : 24°24'N and 88°35'E

—2

Figure 1: Soil and Water Sampling Location
Soil samples from the study area were collectedgusand auger. Samples were taken from three totabints
of the dumping site namely A, B and C. Locatiomnp@ was the middle of the dump site, locationmid® was 100 m
away from location A and Location point C was 30@way from the location point A. The three sampliogation points
at the dumpsite are shown in figure 1. From eachtlon point, three soil samples were collected, fitst one was from
the top soil, the ¥ one was from half meter (0.5 m) depth and tieoBe was from one meter depth. Then collected
samples were stored in plastic bags and transptotdide laboratory for physical and chemical analysing standard

methods of analysis. pH, K, Ca, P, S, Cu, Fe, MhZAnwere measured in all soil samples.

RESULTS & DISCUSSIONS

In the beginning at location S1, the mean conc#atra of the cations in surface water samples V@lewed in
the order: N&> K* > Mg?* > C&* > M?* > Fe* > CU* > Zr* and at the end they were followed the order® NBlg* > K*
> C&" > Fé" > Mn*" > CU/* > Zr*. The analyses resullts illustrate that the conagotr of all the cations such as IN&",
cd’, Fe*, Mg*, Mn*, CU" and Zif* were increased with time. The concentration oftradshe analyzed cations changed
rapidly considering their initial value. The resuthow that Na K, Mg®* and C&' increased about 6, 3, 15 and 21 times,
respectively in two years during the study peffimdthe location S1 and they were increased abp@0718 and 8 times,
respectively during the same period at location Similarly, in the beginning, the mean concentnagi of cations for the
location S2 were followed in the order: NaK* > M¢?* > C&* > F€* > Mn?* > CU#* > Zr?* and at the end of the study, they
were: K > Na' > Mg?* > C&* > Fe* > Mr?* > CU* > Zrf".
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Figure: 2 Variation of EC, Major Cations and Anions with time at Location S1

Variations of EC, major cations and anions witheiare shown in figure 2. In the begining conceittnabf all
cations and anions were increased slowly with timg after August, 2011 major cations were inadaspidly with time
due to wash out leachate in surface water duringsmon. The figure illustrates that Nand Cl were the dominant ionic
species influencing EC values. Azim (2011) stated tandfill leachate was also the main sourceigl ICI concentration
in the water body. Birge (1985) reported that idevrto protect aquatic life and its uses, for anysecutive 3-day period,
the chloride concentration should not exceed 60 mgow HAAT is near to the dump site, salt is usedfood of cow
therefore that may be one of the reasons for isangeof Nd at the area. Relatively high Neontent in water reduces the
infiltration rate at which irrigation water entessil to such an extent that sufficient water carb®tinfiltrated to supply the

crop adequately from one irrigation to the nextest by R.S. Ayers and D.W. Westcot (1998).
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Figure: 3 Variation of EC, Major Cations and Anions with time at Location S2

Water samples Variation of EC, major cations antbranwith time are shown in Figure 3. In the beagni

concentration of all cations and anions were med slowly with time, but after August, 2011 majations were increased
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rapidly with time considered to be washed oueathate in surface water. The dominent speciégisamples were TNa’
and K influencing EC value to increase. High concentratof K indicating the pollution of water bodies by landfil
leachate stated by Md. Azim (2011)- alts may Kkill plant cells because of high osmatitivity stated in CRC (1990)..

Ground water samples were collected from a tubélaedted around 100 m away from center of dung git the
beginning of the study cations of the shallow tue#l water samples were found fg46 mg/L), K (10 mg/L), C&" (39
mg/L), N& (135 mg/L), C&" (0.01 mg/L), F& (0.02 mg/L), MA* (0.26 mg/L) and Zfi (0.01 mg/L). Among the anions,
HCO; and Clwere found 220.4 and 15.99 mg/L. During study?Msgas the dominant ionic species among the catiéns o
the shallow tube well water samples, and it wand230 mg/L at the end of the study whilst thesotthetermined cations
were K (6 mg/L), C&" (112 mg/L), N& (114 mg/L), CG" (0.24 mg/L), F& (0.55 mg/L), MA* (3.44 mg/L) and Zfi (0.2
mg/L). Among the anions, HGOand Cl were found 210 and 14 mg/L, respectively at treearthe study. In the beginning,
the mean concentrations of the cations in the ghaater samples were followed in the order’ Navig?* > C&* > K* >
Mn®* > Fé* > C/#* and Zi3* and at the end, they were followed in the ordeg®™ Na' > C&* > K* > Mn** > Fé* > Cu/f* >
Zn?*. The results show that concentrations 6fatd N& were decreased at the end but other cationic ntlatiens were
increased with time. It was also identified thhe toncentration of Bewas lower than NaMg®*, C&*, K* and Mif* in the

beginning of the study but it was changed rapidiypare to others cations.

Shallow tube well was very near to the surface mately S2. It was observed that*Fdecreased with time at
location S2 during study period, it was decreaseh 8.84 mg/L to 2.42 mg/L from beginning to endte# study. Therefore
that may be the main reason for increase of groateiveoncentration of e At the end of the study, concentration offg
higher than that of other observed cations. Vaniatif EC, major cations and anions are shown hyréi@. EC concentration
in ground increased with time, and at the same Kihand C&" concentration in ground water also increased whiaght
be the reason to increase EC. Increase of EC aingravater is the contribution of leachate on theugdwater stated by
S. Shenbagarani (2013).

The analyzed results of the study for soil showadldcation A that in the beginning of the study tmean
concentrations of cations at one meter depth waltewed in the order: Bé> Mn** > Zr#* > CU#* > C&* > Mg?* > K* and
at the end they were followed in the order*BeMn®* > Zr?* > CUf* > Mg®* > C&* > K*. Similary the analyzed results of
the study showed for location B that at the begigrof the study the mean concentrations of catairmsne meter depth
were followed in the order: Mi> Fe* > C&* > Mg?* > CU#* > K* > Zr?* and at the end of the study cations were followed
in the order: F& > Mr?*> C&* > Mg?* > CU* > K* > Zn**. At location C, the analyzed results of the stabgwed that at
the beginning of the study the mean concentratidrstions at one meter depth were followed indtaer: C4" > Mn** >
Mg* > Fe* > CU* > K* > Zn** and at the end of the study cations were followetthe order: F& > Mn?*> C&* > Mg?* >
CU* > K"~ zn*. As executed previous reports supported the steslylts and stated that leachate from surroundiastev
dumps increased pollution level of soil (M. Banaak, 2006; B. J. Alloway, 1990; F. Tahri et &Q05; Y. P. Lin et al.,
2002; N. Amadi et al., 2010Q. Bacud et al., 1994 and J. A. Awomeso et al. @01

Excessive level of pollutant present in water cépalf causing harm to living organisms. The phasic
parameters BOPand COD both were increased with time and exceéldedstandard limit and they the ground water
should be within the limit due to public health cem. The people in and around the dumping sitelepending upon the
ground water for drinking and domestic purposes Twontamination of ground water and surface watethé major
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environmental risk related to unsanitary landrliof solid waste.

Many local people were engaged with solid wastegngy Also some local people collect materials frdnmping
site called TOKAI. There is a cow Haat (Haat iseelty market) adjacent to study area and many psopbme to that place
during Haat time. There are also small restaunacht@a stall for Haat day. All people of that ameask from the unscientific
disposal of solid waste especially waste worketse®high-risk group includes population living séoto a waste dump
and those, whose using surface and ground watebd@sne contaminated either due to waste dumpingatege from
landfill sites. Decomposition of organic waste tesaconditions favorable to the survival and growthmicrobial

pathogens.
CONCLUSIONS

A total of two surface water, one gounndwater (shaltube well) and three soil samples were collédtem

study area, respectively from August 2010 to J@I¥2at two months interval.

The concentrations of Nand Zi" were found in surface water at location S1 in tighést and lowest quantities
among cations, respectively and at the end oftinedy the amount were 310 mg/L and 0.1 mg/L. Amanigns, HC@
and Cl were found 446 mg/L and 570 mg/L. At the same titne concentration of Kand Z3*were found in surface water
at location S2 in the highest and lowest quantdi®®ng cations, respectively and at the end o$tiredy the amount were
1130 mg/L and 0.1 mg/L. Among anions, HC@nd Cl were found 684 mg/L and 390 mg/L.

The analysis results of the hydro-chemical commmsibf the shallow tube well water in the studyaashowed
that BODQ, and COD of the groundwater were too high tharstaedard of DoE, Bangladesh. Mgvas the dominant ionic
species among the cations of the shallow tube waker samples. From above result, it was founesdveffect of solid
waste on surface water and ground water. As thémhalth concern, tested all parameters of tloeigd water should be
within the limit. The people in and around the dumgpsite are depending upon the ground water fimkdrg and other
domestic purposes. The Contamination of ground matel surface water is the major environmental riglted to
unsanitary land filling of solid waste. Presenceéniglh concentration of some cations, BOdhd COD suggesting that the

ground water sample collected from dump site issnaéble for human consumption.

The study concludes that there has adverse impagtem dumping surrounding environment of studyat®ts of
local people working there without using personakgrting equipment and improper management ofl sadiste may create
direct health effect. Surface water and ground mvptdlution caused by improper solid waste open giom Leachate

generated from solid waste not only contaminatefhsa water but also contaminated ground water.

This study recommends for proper solid waste dilpasd also imposing restrictions to people engetire site
without having proper personal protective equipmeiihere are lots of agricultural lands around ystacka. To prevent

environmental pollution should have to adopt prayedid waste dumping method.
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