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Abstract: Buriganga, Balu, Shitalakhya, Turag and Tongi Ceaara the peripheral channels
around Dhaka City receive large quantity of untdasewage, industrial liquid and municipal
waste everyday leading to serious surface watetaatination. This study focuses on the status of
heavy metal in those peripheral rivers and cafd® different parameters, Cd, Cr, Ni, Pb and Zn
are considered for statisticahalysis. The average values of the parameterthéodry season
were taken for comparison with the Bangladesh statsd The presence of excess amount of
heavy metals including Cd, Cr, Pb, Ni and Zn confirthe chemical contamination of water.
Concentrations of Cd, Cr, Ni and Zn from the sadaivers water reveal that those remain below
the allowable limits to discharge into public sewérland water and irrigated land. The
concentration of lead (Pb) is found higher thanahawable limits and may be harmful for all the
three cases. Concentrations of the selected heatglsrare higher than Bangladesh standards for
drinking water in most of the cases.
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INTRODUCTION

opulation of Greater Dhaka Metropolitan area istali@.6 million with an estimated growth rate d?%. per

annum that labeled the city as a mega city [1-2lrge population poses huge pressure on water supply

system and causes tremendous water crisis every @gaund water is the main source of water and
excessive amount of withdrawal of groundwater iwdong the water table every day. Unplanned urlian,
economic development as well as gigantic populagia@wth are the main reasons for ever increasingmdeficit.
The Dhaka Water Supply and Sewerage Authority (DWWA&re only entrusted with supply of piped watettie
Dhaka Metropolitan and its adjacent area. The ptesater supply coverage is 75%, out of which 88%erived
from groundwater sources using a network of 573pDEegbe-wells (DTW). The remaining 13% of the waiter
derived from surface water bodies comprising thépperal rivers around Dhaka City [Fig. 1] whichtieated by
water treatment plants before entering the distidnusystem. Due to the expansion of the city wdtanand is also
increasing and in order to meet the ever increadiempand there might be one potential solution whsclhe
conjunctive use of groundwater and surface watardter to maintain the balance between anthropogdsinand
and water’s natural availability for usage and eggk [3-6].

Although Bangladesh is a riverine country and Dh@kg is surrounded by rivers in its periphery, noper river
water quality does not allow its convenient usee Blrface water along these peripheral rivers @mMminto be
highly polluted due to municipal and industrial naated wastewater that discharged into these rif&8s7,8].
Water of the surrounding rivers and canals hasadireexceeded the standard limits of many waterityual
parameters because of the discharge of huge ansbumtreated wastes. Proper treatment of wateredpperal
rivers around Dhaka city might be a possible optbrsurface water supply. For this purpose an assest has
been made on the status of water quality consiggniasence of heavy metal in water.



40 Biswas et al/ OIDA International Journal of Saisable Development 08:02 (2015)

7

4

_‘\ [ToNGI KHAL| \P
/" [Turag| |
‘ BALU ',__\“f .

/

{
/
f

‘ LAKHYM

; > T { /
y
\| . BURIGANGA g
¢

4 DHALESWARI I

Peripheral rivers around Dhaka city

Figure 1: Peripheral Rivers around Dhaka City

METHODOLOGY

The study was initiated by introducing a rationathodology in which water sample is tested withpees to the
presence of heavy metal in peripheral river wakar this purpose water samples were collected ffiva
peripheral rivers to analyze water quality. Fivetavaquality parameters (Cd, Cr, Ni, Pb, Zn) hasnbset for this
particular study. Environmental quality standardsthose parameters are shown in table 1. As aprery step
for initiating the study, a map of the study arbawging Greater Dhaka and the peripheral rivers fivsisdeveloped
with the aid of existing GIS themes on Rivers aadais.

Table 1: Environmental Quality Standards (EQS) for Drinking Water, Dischargein Inland Surface Water,
Public Sewer and Irrigated Land [9]

Water Quality Unit Bangladesh Standard Dischargein Discharge Into Discharge on

Parameters for Drinking Water Inland Water Public Sewer Irrigated Land
Cadmium (Cd) mg/| 0.005 0.5 0.05 0.05
Chromium(Cr) mg/l 0.05 0.5 1.0 1.0

Lead (Pb) mg/l 0.05 0.1 1.0 0.1

Nickel (Ni) mg/l 0.1 1.0 2.0 1.0

Zinc (Zn) mg/I 5.0 5.0 10.0 10.0

VARIATION OF RIVER WATER QUALITY PARAMETER

Water quality of the selected rivers and canalshesn assessed keeping attention on the drinkamgiatd as well
as on discharge in inland water, public sewemated land etc mentioned in environmental consienvatiles 1997
[9]. Although the analysis has iterated the termipberal rivers around Dhaka city innumerable tintbere are
very few data of the river reaches located in tbegmi.e. Tongi Khal. The inflow and out flow of mgi Khal is

completely controlled by Turag and Balu river. Téfere, the term peripheral rivers is justified hetsense that
water quality of Tongi Khal would not be superior tather equivalent to or worse than that of thea@ and Balu
river. Water quality observed in different measueeats in the river system has been illustrated & ftilowing

sections. The analysis presented in this papeasgedon the collected river water quality datadqef010) and
recently tested data (year 2010) in BUET laboratdiye previous year data have been collected frifarent

sources [10-14]. To get the worst condition oftiver, the water qualities of rivers have been yaed only for dry
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seasons when the rivers flow below their averagehdirge level.
Variation of Cadmium (Cd) over Time

Cadmium is a metal found in natural deposits as ooataining other elements. [15]. Naturally a arge amount
of cadmium is released into the environment throhgman activities, such as manufacturing. Healtbces that
can be caused by cadmium are: Diarrhoea, stomanh pad severe vomiting, Bone fracture, Reprodeciaiure
and possibly even infertility, Damage to the cdntervous system, Damage to the immune system hBkygical
disorders, Possibly DNA damage or cancer developnig]. Although cadmium occurs naturally in risgas for
humans, too much can damage wild animals and pl@aimium in the dissolved form is potentially guibxic to
aquatic life. Again river water highly polluted wicadmium can contaminate surrounding land thracrigration.
Changes of Cadmium concentration in peripheratsiaeound Dhaka city in dry seasons from 199260 (Table
2) indicates that maximum cadmium concentratiorthi@ peripheral rivers was in 1998 and minimum i9&0
Again in 2009 there is a rise of cadmium conceittnain the peripheral river water. In this casespecific trend is
observed as cadmium concentration is varying ierriwater from 1998 to 2010. During 1998 the valuese
0.03mg/l, 0.08 mg/l, 0.07 mg/l, 0.08 mg/l at Bunga, Balu, Turag, Shitalakhya respectively. Allshealues are
extremely higher than Bangladesh standard for drinkvater, discharge into public sewer and dischang
irrigated land but less than the limits for disg@®m inland water. In the recent year 2010 cadngoncentration is
less than the limits of standards for discharge mublic sewer, inland water and irrigated landns§idering all the
values found in the peripheral river water it canshid that cadmium is not harmful for discharde public sewer,
inland water and irrigated land.

With respect to drinking purposes in most of theesaCadmium values are much higher than Banglalastards
for drinking water. Generally river water is noteatitly used for drinking purposes but due to tredoers demand
for water and huge pressure on ground water badegr water could be an option in case of emergeRcgper
treatment can reduce heavy metal from water andncake water drinkable. In our country Saidabad wate
treatment plant is mainly responsible for largeunaé of river water treatment process and they apé rsand
filtration system which only allows a small portiohremoval of cadmium from water.

Table 2: Variation of Cd concentration in peripheral riversover time

Y ear Unit Buriganga Balu Turag Tongi khal Shitalakhya
1997 mg/| 0.014 0.006 0.018 0 0.006
1998 mg/| 0.03 0.08 0.07 0 0.08
2006 mg/| 0 0.0012 0 0 0.0013
2009 mg/| 0.01 0.01 0.01 0.01 0.01
2010 mg/l 0.018 0.015 0 0 0

Variation of Chromium (Cr) over Time

Chromium (V1) is known to cause various health effe The health hazards associated with exposuckramium
are dependent on its oxidation state. The metah filshromium as it exists in this product) is of léexicity. The
hexavalent form is toxic. Adverse effects of thadwalent form on the skin may include ulceratiatermatitis, and
allergic skin reactions. [16]. Drinking chromiumrtaminated water may cause sever health problem.

The variation of Chromium is analyzed from the y&884 to 2010 (Table 3). The highest value of Chuomis
found in 2010 in Balu river which is 0.73 mg/l. Shialue is lower than Bangladesh standards fohdige into
public sewer, discharge in inland water and disphaon irrigated land. For all the observed yearo@tium
concentrations are much less than Bangladesh sthndhlue for discharge into public sewer, dischargéland
water and discharge on irrigated land. Chromiunteatration is considered not harmful for the abpuwgposes.

But for most of the cases the concentration of @tiwm is much higher than Bangladesh standards rakidg
water. Considering drinking purposes peripheraleriwater is not suitable for drinking because ofjhhi
concentration of chromium. The possible methodsenfioval of chromium from water are ion exchange and
activated carbon method. In context of our countvgfer treatment plant use conventional methoddréating
water. Therefore amount of chromium removal fromeriwater is not significant.
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Table 3: Variation of Cr concentration in peripheral rivers

Year Unit Buriganga Balu Turag Tongi khal Shitalgith
1994 mg/l 0.27 0.13 0.11 0.008 0.27
1998 mg/l 0.1 0.13 0.01 0 0.1
2004 mg/| 0 0.003 0.006 0.002 0.001
2006 mg/| 0 0.002 0 0 0.001
2009 mg/l 0.02 0.022 0.011 0.015 0.013
2010 mg/| 0.167 0.73 0.025 0.01 0.005

Variation of Nickel (Ni) over Time

Nickel may end up in water from both point and mmiAt sources. Nickel is directly emitted from ars

industries through discharge on surface wates dpplied in alloys for treatment of heavy metdlyted surface
water, in nickel-cadmium batteries as a catalyzet @ a pigment. [16]. Nickel is a dietary requiestnfor many
organisms, but may be toxic in larger doses. Nit&eh carbonyl is water insoluble, but is toxiaaarcinogenic.
For the cases of nickel concentration only threary data are available (Table 4) and based oe théss been
found that nickel concentration in 1998 in bothiganga and turag river is 0.1 mg/l which is equévalto

Bangladesh standard for drinking water and muctetavan standard for discharge into public sewsgated land
and inland water. In the recent years Ni conceiptratemains lower for all the three purposes exdéeptrinking

purposes. These standards indicated that nickedectration in Peripheral River water might not lagerous for
discharge into inland water, public sewer and atégl land but this water might not be suitable raskohg water.

Nickel may be removed from water by means of aatesdoon adsorption and coagulation methods.

Table 4: Variation of Ni concentration in peripheral riversover time

Year Unit Buriganga Balu Turag Tongi khal Shitalg&h
1998 mgl/l 0.1 0.01 0.1 0 0.005

2009 mg/l 0.007 0.008 0.007 0.006 0.007
2010 mg/l 0.089 0.035 0.01 0.005 0.005

Variation of Lead (Pb) over Time

Exposure to low levels of lead over an extendeibdesf time can have severe effects. [17]. Leadrinking water
can cause a variety of adverse health effectsabiels and children, exposure to lead in drinkingewabove the
action level can result in delays in physical arehtal development, along with slight deficits iteation span and
learning abilities. In adults, it can cause incesam blood pressure. Adults who drink this wateeranany years
could develop kidney problems or high blood pressur

Lead concentration in 1997, 1998 and 2006 (Tablshews that at almost all the selected rivers &ghehn in
concentration than the Bangladesh standards fokidg Water and standards for discharge in inlamdewand
irrigated land, but lower than discharge into putdewer. In the recent time 2010, Pb concentrdibamd in
Buriganga and Balu river is higher than Banglad&sindards for discharge in inland water (0.1 meydl irrigated
land (0.1 mg/l). These standards indicated thatdtzentration in peripheral River will probably barmful for
discharging in inland water and irrigated land. Myidomestic and industrial sewage cause high Phater of
peripheral Rivers around Dhaka city.
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Table5: Variation of Pb concentration in peripheral rivers

Y ear Unit Buriganga Balu Turag Tongi khal Shitalakhya
1997 mg/| 0.47 0.04 0.394 0.05 0.074
1998 mg/| 0.1 0.34 0.31 0.05 0.23

2004 mg/| 0.27 0.003 0.006 0.05 0.004
2006 mg/| 0.23 0.04 0.36 0.05 0.12

2009 mg/| 0.02 0.025 0.016 0.023 0.022
2010 mg/| 0.224 0.216 0.04 0.018 0.038

Variation of Zinc (Zn) over Time

Drinking water contains certain amounts of zincjclkhmay be higher when it is stored in metal tankdustrial
sources or toxic waste sites may cause the zinwarmadn drinking water to reach levels that canseabealth
problems. The highest Concentration of Zn was fownBuriganga River in 1997 and 2005 (Table 6). Vhkies
are 4.6mg/l and 4.57 mg/l respectively. These Valae lower than Bangladesh standards for drinkiater,
discharge in inland water, discharge into publiweyeand discharge on irrigated land. From the té#bles been
found that the rest of the values are satisfagtéwilver than Bangladesh standard for drinking wadéscharge into
public sewer, in inland land, on irrigated land eTédoncentration of Zn will not be a threat for dliage in inland
water, public sewer and irrigated land.

Table6: Variation of Zn concentration in peripheral rivers

Y ear Unit Buriganga Balu Turag Tongi khal Shitalakhya
1997 mgl/l 4.6 3 2 0 2.996
1998 mg/l 1.226 0.9 0.7 0 3.55
2005 mgl/l 4.57 2.93 2.02 0 3
2009 mgl/l 0.237 0.062 0.169 0.088 0.402
2010 mgl/l 1.103 0.156 2.055 0.156 0.106

POLLUTION STATUS OF PERIPHERAL RIVERS

Peripheral rivers around Dhaka have been greatngdd with rapid urbanization and industrializati®his rapid
urbanization process has not taken place in a floamé planned manner. Industries are pollutingribers, canals
and wetlands over the years in and around theaisyich an extent that surface water turned pitabkion several
spots. Pollution has set in on the Buriganga, &lktyya and Balu rivers and made it almost impossibltreat the
water. Industry generates liquid and solid wastestnof the human excreta directly goes down thersithrough
underground sewer. Waste from these industriesnsected with the sewerage system that directly gue the
rivers around the city. The quality of water in ipleral rivers around Dhaka city has deterioratgdiicantly

during the last few years. Especially in the dryigu the situation is alarming due to the uncdigtbdisposal of
untreated domestic and industrial sewage to thersivWater of the surrounding rivers and lakes dlasady
exceeded the standard limits of many water qupktiameters. Moreover, the presence of excess ambheavy
metals including Cd, Cr, Pb, Ni, Zn confirms thegtical contamination of water.

CONCLUSIONS

Water crisis is one of the critical problems in Raaity. This problem is not a new one and it cary® solved
overnight. There is a good option to use the watdahe peripheral rivers around Dhaka. The storagjame and
flow of these rivers are not insignificant. But theestion is the water quality. In this paper aalysis has been
done on the present condition of heavy metal inpperal river water. The higher concentration @fdendicates
that peripheral river water is not well enough tectiarge into inland water, public sewer and itegaland. This is
mainly because of the discharge of municipal wastter and effluent from the industries establisimednplanned
way near the river side. But considering other gaetal (Cd, Cr, Ni, Zn) water quality of peripherers is well
enough for discharge into inland water, public seara irrigated land. The concentration of heavyatsein river
water are extremely higher than Bangladesh stanfiardrinking water. As water crisis is a major cem of
modern life, use of treated surface water may beltmnative source to meet the water demand ircitlye After
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treating in plant before entering the distributigystem the concentration of heavy metal can bemimeid and
water can be used for drinking purposes. In Baraghdvater treatment plants use conventional mettoogdsrify
water and removal efficiency of heavy metal is vierw. Therefore further modern methods such as sand
filtration would be a good option to improve riveater quality as it can minimize considerable ant@frheavy
metal in water.
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