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Abstract
'l he lcvcls ol Pb, (ld, cr, cu, ('o, Nrn. Ni. !c. zn. -\s *ere (retermined in dlinr(ing \1ttrr suppri€s (pubric tnps,done\tic taps llnd treated \\atar lrorn pubric N:ltcr sources) in some prtrces of Dhaia. \\,ater samptei harc tr,-,cn
coll€ctcd from ll (lillertlll places rnd r\erc anallseci using Ilame and hldride-generation atomic absorption
spectronrcrr-\'mcthod. Ihe mcan re\crs (fu/r) or aI the crements ncre <5 I0r pb, <r rbr ctr, <5 for cr.2--r-i forcu. 5-10.9{t lbr co. 2-8?.92 ti)r \rn, <lr for Ni, .]-1.$ rbr Fe. <-.1.0 r<.tr zn,2-r ppb lbr As. A comparison or.rheclemenlal conccntralions \1ith $'ll(J guidelines sho\red that the lercli o1 all th0 clements *ere helorv the
allo$ able concentralions.

Kelnortls: Tlace elcn.lents. AAS. drinkinp \\atet. \\'lJO
lc-Qulations. Dhaka

1. Introd uclion

Sal'c and good qualit) drinking \latcr is ihc basis fbr.gootl
htruran health. \\''atcr pto\ iLles sorle elcntenls. bul r,,jrcn
pollutcd it urav bccol'ltc the soulcc of unclcsirirblc slrbstanccs
clarrgcrous to hrrnrarr hcalth and causc diseasc sLtch as.
r arious caltcers. advcr.se I eproductive Outcomes.
carciiovascular diseasc and ncurological rliseasc Il.l].'l ltcrclore the ircavv metal coucentration iu dt.inkinit ivater.
shorrld be kcpt in the lorv ppb ranee.

Sullice anci groLttrdu'alcr solrces are knou.n lo contain
!alious lucc elentcnts_ some of rvhich har.e been rridelv
rrr.plr.- L,l trr lr.rrrur lr..rltrt rrrd ,lrrc-.e.. I Icnt..r,r. ,lilr ..;
( o. (lt. lic, !1n. \i. and Zn arc essential fol gron,th, As
may hale possrble bencficial rLses. utjle (',:1. lic and J)b
appcar to have no apparent netabolic functjou ar]d so are
ternlcd uon essc|tial clentcnts f6l. ):vcn though sotre tracc
0lcnrenls arc essqntial to ntan, at elevated lcrels cssenlial as
well as non essetrtial elemetts can cause urorphological
abnoltnalitrcs, r'educcd growth. rncreasecl rlottalit,, and
nttltatenlc ellects tn humans f7l.
'lhc irrponanl part played by water as a lactor i11 the trodilv
.,rtr". "f n.r'lu-r'.rll) dclt\c trd(c clenr.rr. l,- bccrr
lccogulzed lbl souretime rrow_ l_ead il drjnkius \r.ater seems
Itr he ntur', b ul,,.r.rll1 .rvrrl:rblc rlun I..-d nr t;od b . lhr.
obscrvatron plourprcd the Wor.ld Hcalth Olsanization
r\, Ilor l,' r\'.,,t)Ill! d vcrre|al gt,iJclinc. ror t|ace <., rrrs t,
rn dlrnking water f9].-fhcse guidelines are usually perceived
as Lrpper limits lor djflcrelt componeuts irr cor-rnection u,rtlr
hLllran hcalth aspecis.

'Ihc deurand lbr potablc nater is lising rapid11, in most
conntunities in Dhaka. Dhaka. the capital oi Baneladesh
bccamc the ncr\e cc[t]c lbr lhe entil.e county. All activities
l\'.rtL.'r Iu,.u Olt\. Cltlntfc. pOlrrtc.'. adnrinr.tr.LtiOn,
edLrcatioD, health and socicty as a wjrole arc centred alounil
Dhaka. PopLllation ol tllc cit),has gloul more than 12
rnillxrn. L)nc o1'the nuin challenges for. DHAKA \\IASA is
to providc adeqLratc and salc \\'ater 1br dontestic. industtial

and other uses. 'l'he presenl production iiom Deep fube
Wells alrd sutlace \\'atel tt.eahrcut Dlants is ar.ound l(r70
mti.ton lrtle pct rlJ). Ol lll. tu rl r.ppl, 02 r\ tr,.ll
groundwater. f5]

An cstintatioD of the concentlatious of tlacc rlcntcnts in
dilfcrent \\'ater supplics in I)haka is cxtr.emciy intpo anr 1br
propel assesstrent of thc hazards associrtecl *.ith thcrr.
intake. ln this study rve have carriecl out a multi-clenelttal
analvsis of drinking rvaters fi.om domestic raps and public
taps a1l ovcr Dhaka crties.

'lhe nuin aim of the present stlldy is to check if thc trace
elentent levcls conrply ivith international stanclar.cls ior
dljnhinc \\,ater.and also aD efibrt by this groLrp ro dclcrmn)c
basclinc levcls oftrace clcments in supplied clinkint trtcr.s
in the cnvrronment of Dhaka

2. N{aterials and Methods
Sltuttple collcction

Drmking $atcr samples wcre collccted t'iont pub)ic and
domestrc taps over iJ different places in Dhaka city. lhc
taps \\ere allorved to run for at lcast 15 ntnutes before
samples rvere taken. The satr.rples *ere collcctecl tn I ljrr.e
polyefiylel1e bottles. T]te botlles rvere clcaned usins ir

uodificd proceclure (D) o1'Laxen and Hanison ll0l: rlre
bottles rvere fir'st soaked in 20%, llNOs lor J.l horu rhcn irr
tieionised tvatcl fbt a few nritutes. and finallv rilsccl tht.ee,
I Dr.. u l. dorrhl. d.rrrllL.l dcrollrzL d ,t:rrcr.

A na\.ti col met hodo logt

Irulediately afier collection, thc samplcs lelc aciclificd
u'ith 4 n ofsupra-pure IJNO1 (pH <2.0) aqd slolcd at roonr
tempcrature for aboul L6 houls. Thc samplcs ucrc illtercrl
tiuottgr. \\hatnran No. JI rrlrLr p.p,,, r,,jptL\ot..'t- t,,,
method \\ias litllorvcd fbr ttacc- elerucnts except arsculc.
Trace metaLs u'ere analyzcd using Perkrn Elmer II l0 modcl
Flame Atomic AbsorptioD Spectrometer and Varian Alontic
Absorption Spectrometcr (\4ode1 SpectLAA 240)

Prc-t:o nceulru I i o n n etltorl

250 ir of thc sanrple rvas taken in a 250 ml beakcr and 2 r.nl
of i1\0: rvas added. Thc beaker ls tlten coverecl *rth u.arr.h



7E

glass and is kcpt on a hot platc to cvaporatc the sarnple near

to dryness 111.121. The sample u'as then removcd fiom the
hot plate and allolvcd to cool at loom tcmpclature. Ihe
sanplc rvas traDsferred 10 a 25 nr1 volumelrjc flask and

lcvcled Lrp to the nurk with deionized \\ater. lhe san'rple

rvas tlltercd \\,ith \\rhalnan No. 41 ilnecessarl. finalll,thc
sanrples u'clc analysecl wrth AAS fol the tlace nretals ofPb.
Cd. Cr. Cu. Co. Mn. \i. Fe and Zn.

Sumple prepurution for As:

Reagent.t

All chenricals Lrsed \\,cre of analytical-rcagcnl grade.

Arsenic standald solutions lvcr-c plcpalecl inurediatel.v
bctbre usc by appropriatc dilLrtion ol the 1000 ppm stock
solution from Spcctra pure, USA. l--xtra pute grade 0.6 %
Soclium borohydride (r--aBlts) \vas Lrsed to prepare a

slabjlized solution in 0.5 % (r,l/'v) sodrum hydroxrde.

Sontple prcpdraliotl

I he salnples and standalds were prepared by using 19i' KI
and l\1 IICI and kept tbr 2 hr.s to colrlplete the reduction.

Santple;lnLth,sis

Analyscs u'ere pcrlbrmed by Valian Atomic Absorption
SDcctlometer (Vodel SpectrAA 240). The inslrlrment is

ecluipped',vitli a Ilydride generation systcn (Nlodel \'ajA
77) and controlled with softNare Version 5.0i. Santples
*,cr.c analyzccl $,ith IIG,\AS using thee-point calibratiol'I.
In thc analysis timc. acid container conlains 5M Ht'l and
lledLrclanl contailler coDtaiD 0.(r '% Sodium bolohl'dride
(NaBHr) in 0.5 7o (*.,r') so,:1iunr hldloxide.
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O7r;u,t:,,1 , ^nfli1,on.lor L,,lttd q,n\t.tt 't,
Sampie solution acrdity: 3.0 M IICI: Sample solution flo$'

rate; 7 nrl/min; NaBIIa conccntration: 0.6 9/" (u'tv) in 0.5 '%
(rvi v) NaOH; \aBHr solulion 1lor.r, ratc I n1/min: FIC-I flou,
rate: In inxn.

Qualitv assurance

Quality assurancc measLucs included the calculation of
method detection linit. lnclusion of recovery and analysis o1

standard relercnce matclials. Plocedural blanks r,vere used
tlnoughout sample preparation ancl analysis to cvalLrate

contamination from reagent. container etc. I)rocedules io|
.dmp.c prcparrlnn ltd :ttrly.ts were ral d" el b1 .:r'r. rr
out anaiysis in triplicate of \\,atel samples, r-elerence
matenal, blank and spikc sanplcs

Method accuracy was assessed by analysis ol a cenifiecl
Standard Reference Material (NIS'I 1640). This Standard
Ref'erence Materlal (SRM) is intended prinrarily lbl Lrse in
evaluating methods used in the determination of iace
elements jn fresh water. SRM 1640 is composed of natural
liesh rvater collected fiom Cleal Clcek. CO, rvhich has becn
filtered and stabilized with llitric acid at a concentration of'
0.5 mol"L.

'fhe averagc percentage Lccovelles for the spiked samples
were also satislictory wtth the lailing bctu,een E7-102 %,

(1able 1). Method delection lilnits (DL) were calculatecl
i'rom the standard deviation of twenty Icplicatcs ol a 1o\\'
level standalcl multiplied by 2.53 9 (ln the present case. t test
value is 2.539 1br deglee of fieedon i9 at 9991, conficlence
level), and thcsc are also listed in Table 1

'l lrble I : Anall sis results of Standard Retercnce N{aterial N IST 1640. 7o rccovcrv of spikes ol the
samples rvith mctals. method detection limits

NIetal Itelcrence Water results
Spike Recor err 1ol,; DL((tgll)

Analysed (pgll) (lertified (pgll)

c'd 2t .9

(lr 3 7.98

(u E5.l
('o 19 21

Ph 26 69

Mn 121.01

Ni 25.98

Fe 3 3.119

Zn 52.99

As 26.2

27.89:0.l4 102

22.19+0.96 90

18.6+ L 6 99

85.2rl.2 89

20.2 8 r.0.i l 87

121.5r1.1 93

27.4 L0.8 91

3.1 i-] 6 88

5 3.2+ t .1 87

26.61 t0.41 95

5

l

5

2

5

2

8

3.0

3.0

t0
I{esults and I)iscussion

Ilrc concenlralions of tracc metals tn drilking vrater
.rnrpl.\ rrc prcsenled in Table 2. ln tlle sornce watels. tracc
::rcill' lercls tcre lol lith the. miLjorilv ofsanples being
'rfl(".\ Jctrcllon lrrnits. \\ilicrc the ntctal coltcentrations were

-:1.,'r c .ictcclion lrnlts thcl strll lill belor'" \\iHO grridellnes
l: i,,r lrli dr rnkinr r ater ( Iable 1)

'Ihe main physlcal properties of tl,e dnnking water samplcs
such as pH and electrical conductivity r,vere rn the rangc of
6.90 - 8.11 and 100 to 600 irs/cm. respectively.

The drinking rvatcr samplcs rvcrc coilected lirm thc thirteer
lvatcr taps in Dhal(a Nere anal_vsed by atomic absorptiolr
spectromctly in tuiplicate to detelnnne I'b. Cd. Cr. Cu. ( o.

Mn. Ni. Fc. Zn nsing the plecontration and separatc
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ploceduLe vnas taken lor As given in the experimental
section. The conentrations, which ale given rn l able 2, ha\ e

fable 2: The concentrations of trace mctals ions in drinking rvater samples supplies in Dhaka city together lvith WI{O
limits (WIIO 1996)

l'rac. mctal coDceDlralions in the d.inking \\'aler sanlples
lelc gcnclally irflrLencecl by types of pipcs and plulrbing,
storagc tanks usecl and also the ibrm of uiatet treatment
ca iccl out at lllc $ater- rvo|ks. This treatmelit usually
iDlolvcs the addition of Al.(SOr)r as a cl]ernical coagulant
to tlic \\alcrs. particular'ly thosc sourcc ftortl stllfacc \\'aters

L1r l

Srgnllicanl coDcellltation di1]'elencc was observccl lbl Cu.

Elcvatccl concel'ltrations ol (lu and Zn in tap \!ater are

rusually clue lo corrosloll of pipcs alld plunlbing. Itl this
slLr.ly copper concentratiou in thc clrinking $'atcr sanPlcs
wcrc in lhe rarge of 2.7,1 l5.l !rg"l lf-rgure 2]. The lorvest
lalucs .,r'crc lound in Azimpul ancl Mohakhali slaljon,
irighcst valLrcs iu U|ccn Ioad statiou bul in Scction 1'1:

\4irpLll. Agargarv, Tollgi station Clu u'as considcrabl.v lo$'
ancl belorv the detection limrt <2.0 pgil. pelmitted by WHO

ll5 in drjr lng *aler.. Zn fbr all stations u'ere beloN dte

dctcctioD lirrit (BDL is <3.0 lbI Z[). Cionsequently. no

contamination due to coppel and zinc cxists in the drinking
\ utcr salrples ftom Dhaka.

Significant diilclcnce in Fe colrcentratiou bctrveen the

locations rvas sho*rr. As shorvn in figutt'3 thc highest iron
lcrcl r"'as tonnd Iskalon Garden station as 1,13,116 1Lg"l ancl

rhc 1o\\'est in AIiRE. Savar stalion as 3.6+0.99 ltgil. \one of
thc driukinq u'ltcr san'rples analyzed tbt iron cxccecled thc

19

been calculated on the assunlption ol 10001 Iecover), of tlie
metal ions.

limit pennitted by wIIO Izll. rvhich agrecs $'ith |csults
obtained by othel autltoLs itt otltct countrics 13.15.16].

'fhe action level fbl Pb rcconrmencled by thc Environmerttal
Protection Agency (EPA) is I 5 ptg.rl. 1-he levcls of leatl in all
stations $'el-e below lhe detection limit aucl the detcctton
linrit is bcloil this level. A maJor soulce of enrilottmculal
1ead. partlcular'1y in urban aleas. is due to the col'nbustion oi'
leaded petlol. I-cacl is dischalged by vehicles into att. ancl

then adsorbecl fron the air by environmental sarnples such
as soil ancl plants f13 & l7]. Pb tllen ertcrs thc \\'atersavs
liom soi1. thus afiecling thc lcvcls o1'leatl ill ltatutal \\iltel.
Thc 1'timary aclverse healtli f't otn exposurc to Lcad is

per-mancnt ncurological impairmcnt (paltrcularl)' irr

children). Othcr aclvcrse health cffects associatcd nith lcetl
rr! llr'r! .tcrlrl\ irr rt':lc. .Lttd tt.plro or', rt...

Variation in N'ln concenhation at clifferent locatloll a1 L)hllkil
crty $'as showD iu ligr.te 4. As seen in ihis llgtrrc. the

highest manganese level rvas fouucl irt Golapbag stalroll as

87.92t2.0 pg,ll and the lowest in Green road station as

5.16.i0.55 ptg,/l. Ilolvcr,er tlte conccntrahons lbr Bally roacl

and AERI:]. Savar statiol't r,verc bcloN the detcctioll iiInil
(BDL is <2 pg/l).

Cadmium lcvcls rvere vcly lou'. belou'thc clctectjon Linrjt

(lab1e 2) in the present study ivith a1l samples. Cadmium
concentrations in r.utpolluterl natural \latcrs atc usrtalll
minimal irnd the levcls lbund in the preseDl stud.v sLlggcsl

[,ocation Name
Conceriratioh, Itg/l

Pb Cd Cr (ll] Co Mn Nr Fc Zi

Cr'eer r'oad <5 <l 0 4.t E-0.63 35 lr.l l <50 5.16+0 55 <8.0 I 8.5+ t.l <l 0 2.2rr).03

B.r lr ro.rd <5 <l 0 <5 2E 9l- L0 <5.0 <2.0 <8 () | 2+0.66 <1.0 2.1:r).I

Scction l'1,
N1i|lLLr 5 <1.0 <5 <2 5 8E+ 1.2 4l.5+0.5 6 < 8.0 50.8!-l 3 <-l 0 l0+1) I

,\ qrrqr$ .:5 <l 0 -_5 <2 5 49+0.7ii 73.8+4.89 <8.i) 1 t2-5 r <l 0 l.l2+0.02

\ zinrpur <1.0 .:5 2 ,-,1-0.01 6.27+0.5 64 .21 !2 .t.)'7 <8 0 41 5+l 3 .:1.0 2 99,10 I

Ahanrodbag <l 0 <5 5 62:0 0l <5.0 14.12+0 19 <E.tl )6 4\t 1 <t.0 2 l+0 I

lskulon
garden .:t 0 7 5+0 0l 5.0(, r 0 0l <ti.0 t4t r l6 .:l 0 2 -li ().l

AI-]RE.SAVAR .-i5 <1.0 t4tr00t <50 <20 <E.0 r r).,0 99 ., 1.0 2 9-01)l

Mohal<hall <5 <t 0 5 2 7.tr0lrt <5 4) 4l l+l 29 <It.1) 48.U r5.1 <-1.1) :l {),0 2

Lalbar j .:1 .0 <5 I 99+0 0l t0 98+0.78 l0.t+2 5 .:8 0 3l 7+0 66 2 _\::0 1

Pollob i .:5 <1.0 <5 6 74+0.01 5.19-0.5 26.74+0.0 t <3.0 t05+ll2 ..1.0 t.4,,0 04

l, n-t j ..1 0 j ..2 6.21,,,1).78 l016r0 i6 <80 l2t+7.-l <30 2 l-{).1

(iolaDbaq .:5 .:l 0 <5 3 9l+0 56 5 49-0.01 87.92+2.0 <E.0 136i1 9 < -1.0 4 2,r) 1

\VI lU LLnrits l(r l 5(l t00{) l0i:) 50 100 100() l()
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that no cor-rosioll of caclmium conlainrns pipc littrngs rvas

occulling. flerale'd cadnlum lelels in uatcr halc also been
associated rvtth rLtnolT fiont agricultural lantl rrlicrc
lirtilizcls alc rLsed [2il brLt thc wate].catchmellt areas i1't the
presenl stLrd), drd uot llave a silluillcant proporliou of these
llpcs of land uses.

Ni lol all stations \vere lollnd 1o bc the bclol rlerectton limit
(llDI- is.:E !itrl lor \i).
'i'hc conccntlation o1- cluolriull u,as onlv detected in
lsl<alou Grrcicn statjor as 7.-i-0.01Is L Bcsiclcs this. all
iilations hrd conccutration le'ss thaD 5 pgrl.
-lhc highest coball lcrel *rs louncl in lalbag stalion as

10.93+0.1E llgland thc lotcst jn Atlrgr* altl PolLobi
stations as 5.r19.0.01 pe,1 as secl iu ligurc 5 Flo*.crcr thc
concer'llralions lor otlicl stations w.crc bclol thc dctcctioll
limrt (BDI- is --a fg l).

a. ( oncentration range ol ttace elemeDts ilt Dhaka $atcr
samPlcs

b. Nlcdian values lor' t'inished clrrnkilc \\,atet frorrl 100

hrllcst cities in USA l21l

c. Nlean lalues lot dtrnllng rvatcl in Nolu.ay 1221.

d. Concent|ation la|ge of ttace elcmcnts in B tish \\.atcr
sanplcs j2-l 

I

e. lracc element lelels (pg,1 ) rn dlinking lratcr supplies
ur Sorithefn Ni-eeria 124 |

5. Conclusion

Ihis studl has shorln that the tracc elcmcnt cltLality of
*utcrs rn I)haka rs generally good. thc clcmcnts satisiying
the \\;HO rcgulatjons fol drinliing walers llDd no risk to
hurran health \\as .letected. lt shoulcl ptovide a good for
scttinir slilndards lor $atel qrlality in the country. lt sbould
hc |cconrnrended that stu(i_v of netals in dril]htng i'atel in

Ii.C. Tasrira. R. K. Shahidur. A.l. Mustafa. B. Q. Sliamshad

Vrllions of people rvolld$ide aIc exposed to naturally
occuuing As contaminated ground $'ater, r.rtich they usc
their only source of clrinking ii'ater I 181. The highest arsenic
level was fbund in Golapbag station as 4.2-0.I ptg,'l and the
lo\\'est ur Ahan'lodbag slatioD as 2.1r0.1 pg,1. Ho*$cI thc
concenlralioDs lbr other slations NeIe in tbe range of 2.2-,1.0
pg,'l as seer in flcur.e 6 As arscnic is knotn to be highly,
detrir'nental to huinal't beutgs and aninrals. variotLs regulalory
agencies hale levisecl lhc ma\imun1 contan'iinant level of
arsenic in clrir iins \r'ater ftonr -5(l to 10 LLg'l li9 & 201.

A conparison bc1\\'ccn thc tlace clenteltt lclcls jn thc
dul {ing \\'ater samples rvrtli tllose of otllcr countries \\,ere
shown in l able 3. lt can be seen lhat sigrlitica t djllercuces
\\'ere observed firr' ( u. NIn and Fe in Dhaka, BansLadcsh ancl

also the coDccntlation lelcls ol \4n anrl lie are highcr
conrpar-ei1 lo othcl colurtries. lltc concentration ol ln \\as
hiehel in Southeln Nitetia ancl Pb. CLr rvcre irighcl in
llnlain.

l ablc 3: C omparison bctwecn tritcc eleDrent levels (pgll) in drinking }}atcr supplies in Dhaka. llangladesh rvith
oth{)r countries.

Elcmcnt
luell\ Dhal(a, lJangladesh' USr\b Britain'l Soulhern Nigeria"

PL) .:5 1.7 .-:l5 0 -r t6.7

a.l l .:l5 0 07,0.6E 1) ,16

(lr :i0li 0 .]1{) I is I .11

('rL .2 0-t_\ l "\l LI472 ai tr
Cir :5 l(l 9E

NIn .:l S79l ) 2l 0tl6 lt
Nl <s.0 .21 .:15 199

Irc I 6- I 4-r

7rt <l () 50 9 S.2:10.9 ti 1

2142 2.6t)

Dhaka should be repeatcd al least cverv I year lo Dtorltor i1'

atty' changes in contamrnalion lgr.els alc crccLuring. [;u|tl-rer
rcseaLch on othcr citjes lbr dri[kiDg watcr tract metal
content is also lcquired, as Ievels ntay varl colisiderabll due
to djlferent soil types. $,ater chemistry(c.g.: plI. hardness),
and indusbial activities.
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