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ABSTRACT

lncrcasc rn thc lncrdcnce of water-bom€ drseascs rn Kabul crt). LomPcllcd lo assess thc

dflnhng waler qualn) rn lh€ cll) Kabul crt\ rs dl\ldcd rnto sc\en zoncs bascd on water

drstnbutlon slslem accordlng lo Afghanrstnn Llrban \\'dle. SupPl) and Se\reragc Corporalton

(AUWSSC) dN$ron Dunng thc stud) total 85 !raler sdmples \\erc collectcd from thcc t)pcs

of dnnhng *aler sources (walcr slorage lanks drslnbullon networks and dccP wclls) at

drllerent locatrons and $ere asscssed for ph]srcochemrcal and bact.rlal quaht)

Ph]srcochcmrcal anallses \rere pcrformed accordrn8 lo the Slandard Methods qhrle bactcrral

analysrs uas pcrformcd by usmg DclAgua srnglc rncubalor lest hl fhc rcsults obBmcd wcre

comparcd \rrth UHO and AfghanBtan Ndt,onal Stdndard Ag€nc] IANSA) slandards for

dnnkrng weter qualrt) Thc study shoHed thal 165 oo samples conkrncd hlghcr electrrcal

conductrvrt) (EC) than thc permrssrblc hmrts scl b) BHO and ANSA Srmllarlt, bactcnal

a-nallsrs shoucd lhal ll76 yo of \ra(cr samPles lrere contammaled wlth lolal colform

bJctcrra whercas 4 ? 0/o of dnnkrng watcr samples contamrnated \\rlh fccal collform bacterla

Collform contamrnatron rndlcatcs the mlNng ol dnnkrng \\dter \\lth lhe scwagc *atcr due to

old rusty prpcs ard sccpagc of contamnants ro rhc ground \a1er Rcgular mon orrng and

treatnrcnl of the drnkrng \latcr belore use ls recomn('ndcd to avord traterbome drseases

whrle long term poLc) related lo provrsron ofclean dflnkrng \rater b] thc local and natronal

levcl govcmmcnt ma) be dcvrscd
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CHAPTER I
INTRODUCTION

Watcr rs lhc basrc neccssrly for all hulrran belng\ ln hol) Quran rl ls slaled .\{e havc

Icpl ahvc cv.r''lhrng from t\atcr' Aboul lhc 70 "" ol thc carlh surface rs surrounded by

$alcr Thc28 o"offrcsh\atcr ls lvarlablc lorhumJnnccds lheolhcr9Tlooof\valerrs

!er) sahy rn occans to usc for morc purPoses But the most oflhe lresh $atcr arc frozen

(Vrman ?r d/.2010)

Water pollullon has x\o maln sourccs I- Pomt sourccs 3'd 2_ Non Polnl sources Thc

sum oflhesc Pornt and non-poml pollutarlls sourcc5 arc rcprescnt the load oflolal wastc rn th'

\\ater Also thc \relcr rcsourccs ma! polluled b\ lhc one or nrore than onc follo\ ln8 sourccs

l-Atomosphcrrc drssol!cd gases 2- \lcatherrnS ol 5(rrl nnd rocl mlncmls 3- dccomposrtron of

anrmal and vcgclable matcrlals and 'l- Industrral tllluc s sc\age and mun'crpal Daslcs

(Aga ral.2009)

WHO constdcrs thal dnnklng'\^aler should bc Surtablc lor human consumptron and

for all usual domcsltc purposcs rncludrng personal h\grcnc (Banram dt d/ 2001) DrrnhnB

\rater rs more crucrallhln food for human sur\l!al I \er\one has accass to lhe some sourccs

of watcr. but that rvelcr ls rrct altrals safc and cl.an lo usc But natural sourccs such as

strcams.nd opcn *ells conlamrnatcd b) anrmals and hu Jn $astcs (black & Krng 2009)

Ho\,,*cr \alcr can lo bc h.rm ful to hfc lhe hcallh ot rndl\rduals, populatrons and also

\holc ccosyslcm can b€ threat.ncd b) chcmrcal and ph)srcal hazrrds through changcs rn

qater qualll) (thc proPcrtles of fresh$ater rcsourlcs) and watel quantll) (rcccss ro

frcsh\ralcr) Il lhc qua|l) and quantrD ol \ater rs rrrsullicrcnl rl hes rmpacl on hcahh Th'rc

arc Iltc rnfecltous dlscascs assoclal.d lo \\rlcr -\iltcI horne dlseJscs 2' \\atcr carn'd

drsease 3- \',alcr wash dlsclscs rl_ watcr bascd drse'ls's 5_ \e(tor based \raler r€lalcd dlscascs

Chahclcn/flron ol dnntln! *rt.r quhn tn Kahul Crl\ \lahJnrnJn Pagc l of 7l



All lhcse llpes ha!c polcntral to causc rllnesscs and dcath an\lrhtrc around thc lYorld (Slacl'

2014)

lndced, lraalmcnl of walcr can rcmovc lhc lhrcc hpes of conlamlnants In *aslc wal'r

(mrcroblal. rnorganlc and organlc contamlnanls) wa\lc \taler composcd of t*o componens'

onc rs solublc and othcr onc ts Partlculalc lhc pdrlrculalc componenl rs namcd thc lolal

suspendcd sohds (TSS) Both lhcsc soluble and panl!u1ale lrdctrons are Erll b€ compound of

organrc and rnorganrc malcrlals Polablc \\aler has l$o malor sources such as surfacc !raters

(nvcrs and lalcs) 2nd ground \latcr Surlace \atcr lreatmenl necd nlan) stagcs becausc of

opcn to drrcct cnvlronnenhl lnpul. ground \{aler ls comp2ralllel} safc and clean and rls

trcatmcnt nc€d fc\rer st€ps (Hor2r. 20l l )

Surfacc !ralcrs lnctudc dlssol!cd and suspendcd rnor8anlc and orgznrc substances Thc

,irlfcrcncc bcl\\ccn dtssolved and suspcndcd substrn(Ds rs bJsed on llhratron Sorl paflrclcs

(cla), srll and sand), alg.c. plankon. mrcrobes anil olhcr substences arc comPonenls of

suspendcd scdrm.nts SusPcnded s.drments sr/ed from 0 00'l mm (cla)) lo l0 mm (sand)

Whcn thcrc are morc arnounts ofsusPcnded scdrmenls on \\alcr rl has thc hrghcr mcasurc of

turbrdrt) Thc measunng of hldrogcn ron conccnlralron rn \\aler bod) rs callcd pH lhe pH

scalc ranBc fiom I to l{ When ha\c 10$ \alue ofpll Jrc more acrdrc and $rlh hrgh valucs

arc morc alkatrnc Total drssohcd sohds ( l-DS) can b': dctcrmrned h] lhc mcasurcmcnl of

electflcal conductrvrt) (EC) (Chapman (/ 4/ l0l-l)

Ground $alcr makcs up thc crucEt componcnl ol thc hldrologrcal c)cle and dent'd

from prccrprlauon, surfacc runoff and slzrndlng $alcr bodlcs Croundsater resourccs are F

Rechargc and drschargc to Eround\\alcr rl' Rarnlall recharg' rrF Groundudcr-slream

rntcraclrorls and lv- Ground\\alcr managemenr Groundualer ls also uscd for publlc

ulrlEalron and It has hr8,h qualrty (Wcn & Odhnr. l0l l )

( haracrcnT-ron ofdrDk,n!\arqquilrr! rn RJbul( \ \l8hJnNhn Pagc 2 of 7l



lndacd, exacl managcmcnt of \atcr sourcas Jnd acccss 10 drlnllng watcr may dccrease

chld deaths' and ma) mcrcasc on aBc Jleragc Appro\lmarel). access 1o lmprolcd $a1cr

may dccrcase 36 9b hum.n death on 1025 comPare lo :004 ln AfghanBlan The ccnlr2l

stahsocat office rnformatlon showcd lhat 16'o ko€h people 20'o rura] farnrltcs and 58 %

urban famllcs use dru*ablc tratcr tn Afghantstan (NEPA :012) In 201 I cslrmalron sho\t'd

that 768 mrlhon pcoplc around the unlverse do not use rmProvcd sources ofdnnlrng water

By )ear lalc 2011,89 % peopte have used lrnpro\ed polablc \\aler sources. 55 7o pcoPle

enJoycd from comforu and assocrdcd hcalth bcnellls (Wl{O-UNICI_IF l0l3) Accordlng (o

Khaama Press, (2013) rcponed. that 73 % People of /\lgharustan halc not access lo safe

dnnkrng watcr. Almost 95 % hcvc not acccss lo sullicrtnl h\grcnc Evcn 15 % Pcoplc of

Kabul havc drect access to potablc water (Jauad 201i)

The most rmponant crty rn thc stud] arer ls Kabul Ihe largest crt) cap[al offtc counlr]

*uh thc hrghcst watcr ncccss(y OneoIrheprrorltlesoilhego\ernmentshouldbethc\\ater

supply Drmlrng wat€r for lhls €rt) should bc pro\rded rn medrtrm and long lcrm from both

ground\\atcr and surface \\aler (Lashlarlpour & Husiarnr :00E) Currentl) csltmaxon sho\\s

thal 309i, ofthc populatron use publ,c shallo$ trclls r(h hand pumps.20% reccrle wrter

from dstnbutron ncl\rorks and 50% usc prt\ate shallo$ sells (Ba s 2002)

Kabul has ncvcr had a global uat€r supPl) slstem bul rather scleral loc:l systems fed

b) largcty rndepcndent sourccs The fir$ watcr suPpl) nelt\ork of Kabul Cil) was dcs'gncd

and construfid morc than a hundrcd )cars rgo (1890s) and \\3s Paghnran uatcr SuPpl]

Networl Karcz rn thc Paghman drsirrcl was lhc source of\\atcr. located aboutl5 km awa)

ftom Kabul cltt Watcr flowcd by gra\rtrrlon lhrough sornc l8 knr ofcascron plpcto Kalul

Crty Thrs Natcr *as drstflbutcd to thc Rolal Palace rnd ds well to the marn govcr Dcnt

burldrn8s, houscs and some succls of thc c(] r\1 Ihc presenl lrme thrs ncr*ork rs not

funcuonrng lt rs cstrmalcd thal som. 50-6000 ol lhe nclsorL has bccn damagcd durrng thc

ChDd.nzatron oi.hnkrnt \tol.r qu.hl\ ln Kabul ( ,n \lshdnsrJn Pagc J ofTl



Chrprcr I

past 20 ycar's war, espcclally durmg lhc post-So!,et (rvrl war Mostol fie pcoplc use lhcrr

own pnvatc wells. qhrch ha\c formcd the basb ot suppl\ for lhe maJorrly populatton ovcr thc

pas120 )ears (BanLs, 2002)

AlghanEran Mortalrl) Surlcy (1010) showed thrl 5l o,t famrlrcs have access to safe

dnnkrng ualer Thc 77 o/o ofurban tamrlres halc access to rmpro\cd dflnlablc warer and rn

rural areas lh,s Toagc rs about.l9 % Onl\ onc-filth (10 o/o) la-rDrlres ha\e rmprolcd lorlcls

facrltrcs (APHI.20l0) Polluted warcr cause mrn\ drscascs I hc enrmalron shoucd that 26 4

% of Algianrstan chrldrcn had drarrhca l'he 62C oo ol thc populauon used rmprolcd

drmkable $atcr sources (Varl€y e/ a/, 2015) Some \\orld hcalth organzarron rnvcstrgators

acccptcd ihal 80 7o sourccs o1 human's drscases arc pollutcd *atcr or transmrned by polluted

traicr Thcrcforc $e musl a\ord watcr conlamlnatron.rnd lls uselcss use (Ro)an. ]011)

Kabul crt) has thc hrghcsl dlarrhcal \rdcspread r.rles rbour 31 u0 Drarrhcal drscascs arc

transrhrtlcd b) pollutcd \r'aler sorl and lood shrch hare bccn pollurcd bt human s

e\crcm€ms There ts no s\stem for *aslc dtsposrl rD K.rbul Kabul restdents utrltzc 5l %

$.ter from dnll l+clls for dnnkmg and olhcr purposcs The !\rnter of1005 qas lengrh] aad

had a heav) sno\ ard rccordcd on the Hrndu Kush rn dccades The result wes floods and

scwage mr\ed $lth spnng \atcr runofl rts (L,ntamrnarcd lhc qatcr tablc of Kabul and

around thc countr\ (Kalar e/ ,r/. 1008) ,\n a!ordrng rnrcgrared managcment ulth

collaboratron of all rclevant agcnctcs rs lhc preferrcd approach to rnsulnB dflnhng watcr

safcty (wHo 2oo4)

Chu(r€nz.tron ot&int,ng warq qualt r, Krbul(tr\ \tchrn \rJn Pegc { of71



Objcctivcs

Asscssmcnt of Phlsrcochcnlrcal characlenslrcs of dnnllnE Nater sourcc\ ln

Kabulcrt!

Assessmcnl of bac(cnal conlamlrvlllon (-l olal colllom and Fccal colllorm) ln

dflnlrng $atcr sampl.s

To proldc a documcnl and tnlormallon to lhe pohc\ malers for fulure

managcmenl ofdrrnhng \tatcr sources ln Kabul

Significrnce of the study

Acccss to safc dflnknB \\aler rsa lindanenlal nght In lhr\ regard thrsstudlqrll help

rn brrngrnS a\\areness.mrong lhe n)a\s.\ a\ Nell a\ Bo!ernn).nl ollicul\ rhout thc drrnkng

sarc. quall) rn lhc crl\ and \rll hc nble lo delrse Proper polrc) rnd medure\ Ior rt\

lrealmenl and pro\rsron o[!lean lral€r kr lhe rnhabrlanls ol Kabul(rl\

( hri(lln/Jrtrnr ,nJinlmg \\Jt(r quJI \ r. I rhrl ( d\ \llhrnr\hf l'.rgc 5 ol 7l
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CHAPTER 2
LITERATURE REVIEW

Ahmcd €/ d/, (2015) rnvcstlSalcd sonle ph\srcochcmrcal and bact€nal charactcrrstrcs of

dflnkrng salcr and rls polenlral hcalth rmpJ!ls rn rc.rdemrL rnslrlulrons of Abbonabad.

Pahstan Accordrng to th.r ass.ssmenl 61 5 o, ol thc sa pl.s \erc belond (hc permrssrhlc

lrmrlsof WHO sl.ndards for drrntrng traler (ohiorms\\erc lound In666 %of lolal \\atcr

samplcs and suggcslcd Propcr monrlonng and PunficJlron oflhe walcr

Oladtpo & Adcbolc (:015) pcrformcd phlsrcochcmrcal and baclcrral anallsrs of well

$arcr uscd for dnnkng and domeslrc Purposcs rn OSbonlosho Nrgerra Thc\ anallzcd ihe

uarcr for urbrdrl), pH lolal hardncss IDS ISS chlfilde conlcnls brologrcal o\)gcn

dcmand (BOD) and chcmtcal o\y8cn dcmand ,1'6p1 as \cll as tolal baclcrtal counls Th'

rasult showcd thrt lhc \\aler \lcrc conlam,nalcd and nc.ded lreatmcnl belorc usc

Matre & Zodpe (2olr) asscsscd the baclcrrdl ']nd Ph\srcoch€mrcal paramcteE of

dnnkrnB \ratcr rn Akola drslrrct Indta Some ph)srcochemr(al paranelers such as color odor'

pH TDS. turbrdrl), h.rdncss, PH. all.rhnrl\ lluorrdcl rrons and nllralc $cre sludrcd b)

follo$rng Slandard Mcthods Samples lrom hand pLrnrP\ I.rp salcr borc \clls lube N'lls

and opcn $ells wcrc colleclcd Accordrn8 Io therr lindrngs lhe !\.1€r $as conlamlnalcd and

nccdcd lrcalmcnt b.fore use

Danrsh & Rajcsh (2013) studrcd some Phlsrco!hcmrcal charactcrrnrcs of dnnkrng walcr

sources ,n lhc Amra\atl dtstrlct ol lndla Phlslcochemlcal Parametc.s detcrmmd such as

pll EC,lolal hardncss. temporary hardness BOD toD lJlcrum malrEsrum and alkahnrl)

Thc bofllcs *crc trcalcd !\rth drlule mrneral Jcrd nrlultoru lor l\o dals bctore samplng

Most oflhe plr.mclcrs \\crc found ,n c\ccss ol lh,- alkr$ed Imrts

D'gha & Elancm (1015) assesscd lhr \valcr qual() and effecls ol Populatron dcnsrl] on

\ aler rn Calabar Munrcrpal,ty Cross RLcr Slale NtSerra lhe samPlcs !rere collcclcd from
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06 borcholcs and rnvcstlgatcd color. turbdrl) l-C and lcmPeralure. calcrum magncsrum

polassrum, sdtum. lotal hardncss nllralc nllnlc \tllphalc florld chlortdc ammonlum'

mangencsc. rroE lcad, coPPcr and zrnc rn thc \rdler Ihc \tud\ shoqcd lhat ground*alcr uas

sultablc for rrrrealron bur walcr samples collc!ted around l-drba Essren lo\rn lkolOmrnajrd

lLot Iffanga *crc nor surlable for dnnlln8 purposcs

Olulemt (:013) anallzcd thc cffccl ot Nlonnga ohcfera sceds on baclcnal quahl) 2nd

ph) sr cochem Ic al c haraclcrlstlcs ofdnnlln8 \\ aler ln rurJlcomnlunltlcs ofOndo south$eslcrn

ofNrgerr. and us€d thc pour platc lcchn,que to conLludc the cxrstcnce ofbacl'rr'lpalhogclls

ln thrs stud! anatlzcd some physrcochemr€al pallerns such 'rs odor color t'mPcralurc pH

turbrdrD, chloadc and nrlrale Fronr !aflous strc3nls at drfferenl locdrons ln rur2l

communrtrcs samplcs !rcrc colleclcd wrthrn lhc lhrec local go\crnment 2rcas (llc OluJ'okc

lgbo. Ojrgbo and Ondo East) rn lh€ Slrle ln lhest rural conrmunrtr€s lhe marn sourccs of

dnnkng walcr !,,cre thcsc slrcams The slud] sho$ed lhat lhe lvaI€r had lo\r qualrt)

Babatu)r €/ a/, (201.1), c\amln€d lhe baclen.Il rnd ph\srcochemlcal anallsrs of Ocha.)a

narural spnng \\alcr Walcr samplcs \\ere collected rn nerrh/cd bottles The scnal drlutron

and platrng on Nuhcnl Agar (NA) delenntned th\r tolal !rablc counl oI b'clerra For

dcrcrmrrntron oftolal and fccelcollorm lhc) used pour pldle and spread plalc mcthods lhe

lolal \rablc org.nrsms and fccal collform range t\as lrom I l'103 cfuhl e'd I 25'103

cftrml Thc fccel colform and total !tablc (ounls \\ere no cons€qucnllal drslllrS!rsh

(P<O 05) Thcre was lo* Ic\el oflurbrdrl) and nrlrale nlso had the hrgh lcvcl ofphosphorus

'lhc llndrngs of lhc physrcochcnrrcal characlcrrslrc\ Ncrc \\rlhrn thc salrsfaclor) hmrl of

\\,HO

Onojah 
"r 

d1 (2013) tn!estrgatcd phlsrco(henrcal Jnd b3clerral assa) ol sachet \\atcr

samplcs marlelcd rn Kogr slalc ofUnrlersll) Compound An)rgba Forthrs stud\ rhe) us'd

sacher $alcr samPlcs and these samplcs \lcrc colletttd from fi\c drffer'nl sourccs rn 100 ml

(hIacr../rron ordink'ng sarc' qur|r) rn habul( n\ \lehJnr'1r' Pagc t of?l



amounl stcrthzcd plasllc dtsposablc botlles Baclcrl.rl c\arnlnallon of samPlcs revcalcd thc

prcscncc of pathogcns such as )casl color odor ld5le b coll, Baclllus specles 'ic

Chcrhrcat analysts rcvcalcd lhe Pr€scnc. o[ nlctal\ ran-qrng lrom Pb. te and Cr The slud)

showcd rhat lhe wdcr was nol surtable for dnnltng

Sabac ?r.r/ (101.{) anal}zcd thc seasonal Jnd rcSronal Yanatron ofph)slcochcmrcal and

bacrcnal parameters of surfac. tt.tcr rD El-Bahr lll-Pheron) Mcnoufia E8)pt :8 samPl'(

\\erccotlccledforanallsrsdunngJaruaD_ScPtcmberlLrl3 Ph)srcochemrcal paramclers lc

pH tempcr.tur.. drssol!ed o\ygcn (DO) turbrdrt) and BoD 3s sell as lotal colrform E_colr

Fccal colform. Fccal Strcplococcr (FS) and lomc prihoScnrc bactcoa \!erc 
'nel)zed 

For

bactcnal anallsrs sprc.d plalc mcthod !\cs us.rl lhc resuh slp\cd s'qagc Polluhon and

suggcsled regular monllorlng for bacterlal conlamlnatlon ol Ihc ualer

Nalr e/ d1 (:01I ) snal)zed th. ph)srcochcmrLal and bacterral paramcters of dnnbnS

$atcr collcctcd samplcs rn HIlla Cll) lraq Ihc) .ollectcd saler samplcs for baclenal

.nal)srs.ccordng to APHA (199t) and u5rn8 slcrrlr boro\lltcat.: glass botllcs lor $ater

samplng Thc] uscd vanous culturc medra for ,solatron ol b.clerra such as Mac Conkc) agar

(HFmcdra) for collform counl, nulrlent aBar (Oudc) lor lolal acroblc baclerlal counr znd

br.rn.hean rnfusron ager (Hr_mcdta) for fecal 5lrtP[oco(Lr counl

Harnrd e/ .r/ (2Oll) rn!csllgalcd lhe rnlensr\c rcporl oflotal anallscs ofdnn[rn8 wller

rn Lahorc, PaL,slan In!eslrgarrcns londucted b) collcc(ed \al.r sanples from tubc \clls

and raps \ratcr from varrous localrons/lo\ns ol I ahorc ln rhrs slud) somc phlsrcochcmrcal

paranelers of \ralcr wcrc anallzcd such pll remFralure color odor rurbdrl). TSS rol2l

hardncss. TDS, EC. chtorrdc, fluondcs nrlratcs rrscnrc and l€ad a'd from lhrs asscssmcnt

curncd oul lhal phlsrcochcmrcal proPc(res of dnnllrrg t\ atcr are approprrale lo thc \\'Ho

srandard for dnnLng \\alcr rn Pal,stan
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CheDlc 2

Drya'uddccn st .r/ (2011) asscssed lhe phlstcoehcmrcaland bactcnal qua lrty of rrvcr

Galma around Dakacc rndusural Eslat€. Tarra ol Nrgerra Thct uscd plasnc botlcs for waler

samphng and thosc bottlcs }rcrc prc\rashcd Ior mlcrobologrLdl anal)sls thcy used spr.rd

ptate method Tcmpc.aturc and pH was dctcrmlncd on ln sltu Asscssmcnt showcd fiat rhc

\ atcr rs not surtablc for agrrcullurc and domcnrc u\c rYrthoul some physlcat and chemlcal

puflficatrcn Bccausc ofthc rotalcohform Jnd 10tnl heterotrophlc baclcrra (THB ) crossed the

WHO standard of dnr*lng $atcr In thts anallsrs sarlrplcs colleclcd fiom four locatlom

dunng four months

Chrlsanthus, (201.1) anal)z€d Ihe ballerrdl qurhl] oI ahcrnalr\e llatcr sourccs In

Bambul and Bambrlr resrdcntral arcas nonh.\\esl reSron Cameroon In thrs anallsts

.srmatcd thc bacrenal qualrt) of sprrng $atcr and qcll trater sourccs. beceusc (hs watcr

sourccs fulfrll thcr darl) netds for uater I8 \\alcr sanrples Nere rendoml) collcclcd for rlrrs

analls,s rn sterll[ed bottlcs and the samPles serc lranspofld at J'C ln lcc contalner In rhts

asslssment muhlplc tubc fermentalron lcchnlque !+as uscd lhereforc lhe! necd Pure \ratcr

and ftec of mrcrobcs and olhcr organrsms \\hlch Jrc hannful lo human bclngs Thrs study

e\h,b(cd lhat 95 o/o wcll \rater samPlcs halc lht llJ$ \nlucoi rrcrobtologrcal qualrt! and (

docs not match lo thc wHO slandard for dnnkrnB \aler

Pavcndan er a/ (2Oll) asscssed thc phlsrcochcmre.rl and mrcrobral propertlcs of

dnnlmg watcr from drffcrcnl walel sources ol I rruchrrappalh dtstrrcl of soulh Indn T})e

rndc\ for heahht socrcl) rs \\alcr qualll) lhcrc drt some faclors thal quanlrtaltvcly and

quaLtatrvcl) rnflucnce walcr rcsources such as lndustrrallzalron. modcrn agnculturc

practlcas, and urbantatron 60 watcr sJmplcs lrom lhree dlfferent sourccs such ns (bore

wclls. opcn \vclls and corporatron \\aler ol thc slud] arca) \ere colleclcd Thc asscssmcnt

sho*cd that op€n wells uater,s vcry conldmrDalcd and had the }xttr valuc oftolal d6solved

sohds, total hardncss and totel atlalln,ty thc fluoadc presencc ln borc wclls' water crosscd
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thc WHO lrmrt for dnnkrn8 \\'alcr, rccorded lhe mrcrobral contam uatron up to l2 qD of borc

\rells. I I I % of opcn wclls and 6 I % of corPoralron \ dter samPlcs

Alfa & Aleyt (lol.1) an lyzcd sprrng llalcr ol Osan-l-krtr Nrgena for lnoqrng tls

ph)srcochemrcal .nd baclcrral characlerrsl!c5 lhrs anal)s,t pcrformcd on llYc colleclcd

samplcs ofspnng\atcr from setcral sltcs SteDllTcd bolllc\ \\eI€ uscd for \\atcr sarnplrng

pH and EC *crc measurcd !rrlh thc help olconduclrvrl\ metcr From hlgrcnrc polnt o[!rc*

rhe result of lhrs sludy sho$cd lhd sprrng \\aler ha\c thc lrend to causc dlscascs lnd sprlng

!ratcr rs nol surtable for human uscd

Al-Balrnr c/ a/ , (2012) slud,cd lhe ph)srcochemrral and bacl.nal Paramelcrs of Trgrrs

Rrver $hrch ,s ncar lo \laler punficatton statrons rn tldghdad lraq The \aler samplcs for

bactcflal analtsrs \rcrc collcclcd tn 150 ml slerrhzcd glass botllcs and for phlsrcochcmrcal

rnallsrs collcclron of \lalcr samplcs tlcrc donc $rth I hner glass bonles The\ arnl)?'d

somc physrcoctEmrcal cher.ctcrrsllcs such as pH tcmPeralure lC. DO TDS, BOD and

sahnrr) lolal cohform, tccal cohform, E col rnd Pscudomonas acrugrnosa) \rcrc analyT'd

as \ell Thc rcsult currcd out from thr slud) sho\\cd lhal counts ofTotal Colform and E

col, are olcr thc !\'HO permEsrblc lrmrl rn.ll nalxtns and al all seasons Thcreforc musl tr)

to avold conlamrnanls dlschar8cd lnto Trgn5 Rl!cr

Roohul-Amrn et d/ (l0ll) assess€d mrcrobral PRrPcntes otlhe drlnkrng l}ater and !\alcr

drstflbutron slslcm rn ncu urban Pcsha\\ar Sample\ \ere collcclcd from l0 dlll.rcnl places

The phlsrcochcmrcal parllmclers such as (pII l( turbtdrl) and TSS) .nd bacl€rtal

paramclcrs such .s (Tolal & fccal cohfomr and I !olr) \tcrc ass.ssed rn lhrs slud) Tolal

cohlbrm baclena \\as anallzcd b) Most Probablc \umbcr (N'IPN) mcthod. fecal colform

was done b! rnoculatron m€lhod, E col $as delcrmtncd b\ nrcakrng mcthod Thc chcmtcals

ard mrcrobcs arc lhc scverc probl.m lo the envrroDnrrnt I slrmatron sholvcd that 70 q' rural

populatron ofP.l,stan have ru acccss lo clcan polable \lalcr and 10_60 % ofurban pcoplc
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have access lo clcan llaicr for dflnllng Almost thcre ls not c\lst lhe filTrallon slstcm bclore

dlstnbulron ofwater, and the) crossed thc WIX) standard oldrnkrng \ra1cr

Omorgbcralc et al ,12013) has studlcd lhc seasonal lartahon rn bacterlal quahty of

Ebuttc fuver rn ehor commumt) EDO state Nrgcnd In lhls slud) thcy used thc basrc

mrcrobrologcal technrquc 30 s.mplcs lrom 5 dlfferenl locatlorls Nere collcclcd monthl)

d unng sl\ mo nttE ln riun) scasom Pou r platc melhod \r as used lor I o tal cohform bac lcnc

anallsrs. Fecal collform baclern anal]zcd {tllh most Probablc numbcr (NIPN) mclhod Slud}

sho\rcd that the major sources of \ater pollutlon Jrc anlmal. human and agrlcultural

actrvrtres Thc rcsult showcd lhat Ebutte nver Nater rs ,rol apPropnatc drccll) for human use

becausc lt causc a man] dlseases lo human heallh

Sa\ena c/ lr/ . (2011) anal)zcd thc \ratcr qualll.t undcr dlffercnl .nvlronmcnlal condrllon

and rts physrcochcmrcal and baclcnd paramelcr\ rn qhmedabad. Cularat lndta Such as pH

COD BOD TDS and DO Thc stud] also rondu(ted to assess lh€ changcs ln rnrlral

charactcrstlcs ln thc \lalcr samplcs o\cr r slsnlJicant Pcrlod ol tlme, undcr scv'ral

cnvllonmcntrl condlllons comPoscd unusual malerlals. study shoucd $at sev'ral

an!fonmcntal condrlrons such as sur lghl cduses the cltmlnallon oi mlcrobes from \'atcr drr'

to photo-dcgradatlon Proccss

Otoye & Adrcle (2011) canled ou1 Irom Ph)srtL,chemr!al and bacterral slud) ofground

\rater ofEzmrhltlc Mbalsc locat go!crnmenl arca ol lnro sl.lle. NIScna, \\atcr siunPlcs lrom

clcren boreholcs of\mous to\ ns rvcrc colieLted lor delcrmtnallon oI heaY) mctals lhe

samplcs prescrlcd b) addrng 5 mL tINOl. lo prelcnt iiom adherlng melals to lhc \alls of

contclncrs Wat€r samples wcrc collccl.d ,n I llttcr prcuashed pollclhylcnc contalners

Scveral standard melhods *cre uscd for the.rnahsrs of !tra\rmculc method for TDS lohl

allalrnrty b) polcntrcmetrrc fitralron, tolal acrdrt) b\ polenhomctrrc lrtratron and lotal

h2rdness (TH). calcrum and magnesrum !\crc anah,/ed \|rth EDIA trlratlons mcthod

LucElue Rcvr.$
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(hlofldc Nas dclcrmrncd b! Mohis Argcnl'o-mctrlL mclhod nrlrale \as analPed b)

cadmrum rcduclron mcthod sulfalc \\as delcrmrncd b) turbrd_mclnc mclhod and phosPhatc

uas anallzcd b! rcaclrte (ortho) phosphale ascorb'c acrd melhod -lrac' nrelals such

aslcadmlum chromrum copper lron nlclel laad arld zlnc) dcler llled uslng atomlc

absorplron spcclroPholomeler (AAS) At elght boreholes water !\as tnparred b\ Bro\rlh of

b lena the stud\ \ho$cd thal \rater musl borlcd bclore drrnlrng

TNICEF eslrmatcd thal onl) l2oootAfglanpopulaltonha\erccts\lo$nrtalronand2l

oo ha\c acless to rmprolcd dnnLrng $alcr (Rahr l 20ll) Ualer r' one ol thc b'ggcsl

conccms conrparlng (o lhc sanrtallon al lhe same le\el because lhc gr{rund\aler lable ls

reduced due lo droughl Fc\ houscs co\cred b) connectcd \aler suppl\ sr5lem 6lrmar'd

Ihal ahoul l6 o" olPeopl. ha\e access lo \ralcr \upph s)\lem IhcmarnvrurLt!ot\alcr'rre

\hallo\\ \\ells bul lhe brologrcal quahl\ rs d.tenoral.d bl !!r\lc!\aler b'cau\' ol no !rr' to

a\ord tnliltratron

F'!ur.2 I .t.l ofruln.rtbrl ! to *rr..,.ers p.r mun'crp'l'rr \rh'a (d8hd) olhthul ''n

Source (ACr :006)
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Around halfofthe tamrlcs rn Kzbul used $aler lrom Prpcd sourccs and abo.ul72l o/o

rs no dankrng lral.r trealm.nl Mosl oflhe houscholds (t8 lo'o) us'd oPen Sround lorlers

(Alursro c/ a1, 2015) Mrnlslr) ofPubllc hcahh rcPoncd 3:{5 ca5esolacute t\alcq drarrhc2

rn Kabul crt) alone from 15 Ntl) lo lb Junc :005 Andllsrs ol 128 \aler sarnplcs from

drlfcrcnt locat,ons of Kabul clty sho\cd Lhat 18 i ol lhc samPlcs lrere posrllYc tbr lccal

colrforms (MPH 2008) As sunc) has sho\\n lhal I'abul crt] has lhc hlghcsl d'anhcal

prevalencc ralc among srx major urban arcas Appro\rnralel) '10 % ofAfghan populalron has

acccss ro clc.n potablc \raler (Katar el al 1008) ?\hout 500 000 pcoPlc ofKabul foDnd

ecccss lo an rmProvcd iud ncwl) lnslallcd \\atcr suppl\

DACAAR eroundwalcr monrronng Pro8ran oPcrJlcd lhc natron'l groundqatcr

monrtonng lrclls (CMUs) rl.t$orl of l:0 stalron\ tn lg pro\rnccs ol Afghanrslan ll

GM\\'s nclworl statlons out oflh€ ll0 $erc rn Kabul pro\rncc In lhrs nud) $alcr lev'l end

som€ physrcoch.mlcal Peramelcrs such as pH temPcrrlurt lnd EC \cre mcasurcd Thc)

dclcrmrncd baclcnal paramclcrs uslng pholomcler (8or)Lr)duflng e!'r) sr\ mon(hs Anal)srs

ofdnnkngNatcrPorntsolKabul Basrnsho\\edlhalonl\rnI8l6qosamplcsEC\alucsN'rc

hrghcr than lhc U HO lrmrl of I500 !S cm (Safll l0lII

Asscssmcnt and mltlBauon of\\alcr rclaled cn\rronnrcnlal heallh lmpacts ln thc Bagraml

drskrct ofKabul provmcc has bc€n donc b\ ic collecl.d samples from fi!c varrous localrons

lnlcar200l,2l oulof3? vrllagcs had cholera rt sho$rd "6agc of6: o'o And rn year2006'

26oul oflT !rllagcs had an oulbrcal ol cholcra ll sho\ ed 'oage of 70 9i' Thrs rndlcalcs lhal

cholcra outbrc.lG *erc \',rdesprcad ln Bagramr drsln(l thc rcsuhs sho\\ed lhal i6 50'o tral€r

samplcs conlarncd htgh lc\clolE coll.rndrcallnglcL.rl(onlsnrtnalron(Ahmadr'1008)
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2.T. WATER QUALITY

Watcr qualrt) rncludcs thc condrtron ol \\ater and rls phlsrcochcmrc.l and bactcnal

charactcrslrcs, usually wlh lts sultabrlrl) for r Panrruhr purpose such as (drtnlrng and

s\rrmmrng) Somc substarres hkc Pestrcrdes or leflrhzer .rl'Iect r\alcr qualrry and havc abrhl)

to ncgahvcly affect marlnc ltfe whcn c\lst rn ccrtarn amount Essentlal componcnts ofgood

water quallly are drssolvcd salts and Inerals Nhrch the] atsrst marntarn lhe heahh and

L\elmcss of thc organrsms that dcpcnd on lhls ecoslslcm servtce (GEllcvrcvc & James.

1008)

Thc pflmaq conccm for dcvcloprng countnes rs rnlcroblologlcal contarnlnatlon ol lvater

Thc major €h.llcngcs for dcveloprtg counlrrcs arc lnadequale *aler suPPl) Thc rcsult of

lornt moruroong program (JMP). whrch $ds rmplenenled b) \l'HO and UNICEF. repon.d

that cll ovcr rhc wortd 781 mrllron pcople hr\e nol .rccess to Impro\cd drrnlrng \tater

Approxmatcl) lt? mrllton peoplc utrllzc surla(e !valer lor dflnkrng PurPoses (SorLm c/ d/

l0ll) Acccss to rmprovcd dru ng qaler It crucral ar a healih and delelopmcnl rssuc at the

natronal, rcgronal and locel level (WHo. 100'1) I or mrnmrzatlon ofuatcrbomc drseascs and

1o dcal wrlh all aspects of water quahy challcngcs, rl rs ncccssar) to focus on w.tcr quaLty

managcmcnt ( Krcnkcl, 2012)

2.2. PHYSICOCHEMICAL CITARACTERISTICS OF WATER

Some rmponanl phlsrcochemlcal Paramelers ol dnnhng qater qualll) arc color. odor.

pH temperamrc. lurbldrty and EC Thcsc ctraracterrstrcs and therr rmpacts on $alcr quallty

arc drscusscd bclow

22.1 Colot

whcne\cr drrnkrng \\alcr has color. rt mtans suspcndcd matters arc Prcsent rn Thcrclore

thc more suspcnded matter lll \ral€r the grealcr ri lhc Lolor ln unusual condrlrons howcvcr'
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nalurall) color can ansc from th. prcsenc! ofcollordal lronMangancsc rn \ralcr (Sabo &

Chrrslopher, 20 l4 ) Dnnkng.waler must be Lolorlcss I or lhc purPoscs o f carcfu I obsc rvatron

ofcommunly watcr supplrcs. lt rs srmpt] useiul lo nolc lhe prcscncc or abscncc ofsccable

color at lhc lrme ofsampllng lndccd. furthcr rnspeclron r\ needcd Bhen cMngcs occur rn ihc

color of\atcr and lhc appearanc€ ofnes color($HO 1997) Corrosron ofcoppcr plumbrng

rs causcd grean or blue l\zlcr CcflalD melals such as lead or copper thal can g€t lnto dnnklng

t!ater from corrosron ma) causc a heallh Problel lUangJnesc ln lhc t\arcr and sedlmeDls ln

thc prpcs usuatly causc blacl and dark bro\\ n sJler \lsnganesc does not cause a thrcal lo

hcrtth of human bcrngs lron rust usualll poses tlro\\n rcd orange or )cllo\r waler The

marn source ofrust] lvalcr ls Salvanlzed IroD crsl or \latl tron p'pcs In homc or busncss

Mrlkt $htlc or cloudt !\alcr oflcn causcd br rcn 'mall arr bubblcs and It h's nol a human

hcahh lhrcal (US Facl Shcel. :01 I)

222 Odor

The prcscnce of organrc subslances In \!nlcr nlr\ cause odor ln \valcr lncrca\ed

brologrcal aclrvrt\ may causc somc odors shrle olhcrs 'rrc rndtcatrvc ol rndustrlal Pollutron

{\\HO, 1997) Pclrolcum. gasollnc.Iurpenlrnc lrtl or sol\cnl odors arc unusual bul can bc

potcnlrally scrrous OccurrlnB of hydrogcn sullide ln \\atcr supPl) can cause sulfur or rotien

cggodor AddrngchloonctolheltatcrtnPlumbrn-qs)\lenma)causelhechlorlne chemtcal'

or medrcrnal taslc or odors. commonl) ri b nol ,tr) rmmcdr'ilc hcallh lhreat (US fd't S}?tt'

t0l l)

22.3

pH rs one oflhc most rmponant chcmrcal facton ofdrrnllng \\ater \hrch d€lcrmrn€ the

surlabrlrty of wat€r for drffcrcnl purposes rncludurS tD\tcrl) to anrmals 2nd planls

pH

(hJEclcna,on ol&tnl'rnt $arcr quJrr) rn KJbul ( tr\ \lshJnhrJn P.gc 16 ofTl
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(Vcnlatcsharaju e/,r/, 2010) Thc ncgalr!e lommon logarrlhm olthc hldroBcn ron acl|rrI) rs

narncd thc pH ofsolutron PH = Jog (H )

Ifthc rclatrvc proporxon of hydro\)l rons rs -lredter than lhe hldrogcn rons lhcn lh'

\latcr rs birslc whrlc lf hldrogcn lons are domlnanl lhcn lhe *al€r Is acld'c (Ccne\lcvc &

James, 2OOE) The palalabrhl) of \rater ca]l be rllectcd b) hrShcst dcgrc€ of pH bul the

corosrve cffecl on dlslrrbutron s]stcms rs a morc rmmedrarc problcm (EPA 2001) IhcPH

oflralcr rs usuall) allcrcd b) sorl bcfore gerlln-s lnlo thc \lreJrn ll can bc mcasured b) uslng

pH mclcrs. stendard dyes or papcr pH rndlLator slnps (Srnger.'r d/ 20 I : )

2.2.1 T.mPcrrtur.

Onc oflhc most mPo(anl physlcal paramclers of \\alcr ln aquatlc cnvlronrn'nl ls

rcmpcralur€, srnce rl reguldes baclcnal and phlsrcochcmlLal sclr\rtrcs (Khan er a/ :012)

Tcmpcraturc dctcrmrnes the levcl of DO and ballenal eclr\rl\ rn \\aler (Ulpon8 & Pct€r

201:) lt rs rnfluenclng frcsh$dcr ccos\slems and lnanaBenlenr m'asurcs spallal and

remporal drslflbutron oforganlsms (Masood Pr,/1 l0l5)

Lr!rng organlsms can be affecled br ehanges rn lemperaturc Vanarons ln

lcmperalure can causc changcs lo somc ol lhc kc) componcnls of $atcr (form or thctr

conccntrat,oD) lEPA.20Ol) ln aquanc en\rronrntnl onc ol lhc lrmrt'ng faclors ls

tcmperaturc Thc organrsms can bc srrcsscd and dlc $hcn \ralcr tempcralLrrc ls oulsld€ ihe

rangc for long trhrle Thc amounl of o\)gcn \hrch saler can hold can be affccted b)

tcmperaturc Cold $arcrhas morc abltrl) loholds morc o\)-qcn lhan !\ arm watcr and o\)gcn

rs nc{essary lo sur\lve aquallc anlmals lhc rdle ol pholos}nlhesls reproductlon and

nrctabolc acirvrlrcs can bc affccted b1 temperaturc 
^ 

chamctensnc annual cycle *rth htgh'r

\alucs durrng thc summcr (dr) scason) and loNcr ralucs rn the urnlcr (rarn] scason) has

sho!,,D by rvaicr lcmpcrature (Omala gI a/ l0llr

(hcracrcnzlron oidnnkrnB srrcr qull r rn Krbul ( l\ \llhJfr{Jtr Pag. l? of 71
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Turbdrtv

Partrculatcs rn eater causc turbrdn] Nledurcmtnl unll oI turbd ) rs NTLIs

(ncphclomctflc lurbrdrty unrts) or somctrmes rs J ltls (Jackson turbldrt) unlts) (Saftcrfield,

2006) Mcasurcment of cloudmcss or murkrness of $alcr lfuough susPcndcd panlcles ts

callcd turbrdlty Surfacc rvatcr and shallo$ uell\ sourc('s ol tralcr have the hrgh turbrdll)

Organlc partlclcs such as decomposcd plant and anlmdl ma(er and lnorganlc Pafllclcs such as

(s,lt, cla] and natural chemrcal compounds LLe !alcrum carbonate elc ) are the marn sourccs

to causc rurbrdrty lt ls possrble thal lurbrdllJ can rangc lrom less than I NTU to morc than

1000 NTU water of 5 NTLI. rs vs,bl) cloud] and *rll bemurll !\tth25NTU DnnktnS

turbd watcr can be nsky for populatron cspccrall] rlst) lor people t\lth comPromrscd

rmmunc slstems mcludrng peoPl€ *ho ha\\r org.rns lrdnsPlanl cancer and are takrng

chcmothcrap! or radrahon therap) and HIV or AIDS (M$'SMH 2011) To monrtor the

cffccts of rurbrdtr-v *lthtn local Batersheds rccommcndcd that the corrclatron bct\\c.n

suspended sedmcnt and NTUS be cxammcd b) lhc range ol drsclDrgc rccordngs, lo cxarnrnc

local cflects thrs bc uscd as a basellnc (Hcnle) (r d/ 1000)

2.2 6 El.ctnc.l cotrductNrty (EC)

The measurcmcnt ofNatcr capaclr) \r lth \\ hlch eleclrlcal currenl can pcss ls callcd EC ll

ca, bc measurcd accuratcl! rn thc Iield usrng d Portablc conductr\rl) mctcr The number of

rons rn solutron can lncreasc EC (Moorc dr,r/ 1008) Me.rsurement ofEC ofsurlace ],lalcr ts

preferrcd 1o perform m s(u, and for ground *ater n Prcferrcd do*n'holc or flow-lhrough_

chambcr measurcmcnts Transpo(auon of\rells t\atcI ianrplc to land surhce can change (s

lempcralure end affect s.ler EC (Radtke 1r d/ 1005 r

Drffcrent \atcrs lkc ground \raler. \\atcr dratned lrom agncultural ficlds, munr€rPal

waste Nater and rarn salcr !rrll halc drffercnt LC Iherelorc ground\atcr sc'pagc can bc

Ch:r.Llen/4ron ofdnnhng *2lcr qualttl rnKibulCrn \lShd Nlrf Pagc tE of 7l



dctcrmmed by EC (CWT. 2001) lhc measurrng unrl for EC rs mrcro or mrllt

Srcmens/ccnlmeter (FS/cm or mS/cm)

2.3. BACTERIAL CHARACTERI'STICS OF WATER

Thc watcr quatrq characlcrlstlcs also dcpcnd on lhe prcscncc ol drffcrent

mrcroorSantsms lrl drlnklng $ater Thc maln lalegones lncludc cohform group lo1'l

€olrform and fecal coltform Thcsc mrcroorganrsms ,rnd thetr rmPact on $atcr qual(y arc

drscussed below

2.3.1 Cohforrn

Large $oups of varlous t)pcs of bactena lrom thc samc fcmrl) rn(ludrng ln cohform

baclcfla Mosl of these bactena arc findlng ln solls surface r\dlcr and \egclatlon Some

collform bactcna resull ftom fecal sourccs Mosl eolllonn bdcterla arc harmlcss ro hufians'

bul somc ofthcm can causc m d lllnesses and a fc\ col'form bectena caIr cause s'rlous

ualcrborne drscas.s (Safia eI ol ,2011)

Most ofcoltform bactcae do not ccuse lnesses Houe\cr' ln uater lcstlng th'se bacterla

arc uscd as mdrcator, bccausc th€lr presence delarmlncs dlsease causlng Pathogcns Thcre ts

somc dts.asc causlng organlsms or pathogens lhal can nrescnl ln \\ater

Bactena, lhal could cause dlarrhea and \ omllrnB

Protozoa. could causc dyscnlely

vrruscs thrt could case Poho and hepatllls

Helmrnthcs (tapct\orm and round\\orml $lnch could cnuse ctlroruc dnrrhea

For dctcrmrnatlon of all dsease leadrng organrsrns or palhogcns rn drrnhng satcr rs

comple\. trmc consumrng and c\pcnsrle INCDHIIH 1009) Whene\cr water contaln of

colfom bactcrl2" watar ls not sultable for drlnLlng pu'noses As a prccautlonary m€aswc

when cxtra tcstrng confirms lhe safel) of the sdler or ad\rsed b) lhe authontrcs' bothng of

Churcrcn/rr'on oidnnbng w.t( qudr! 
'n 

Xabul 
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qalcr should bc conducted. al a rolhng boll Ior onr mrnutc bcfore lts consumpllon

Rcducllon or chmrnalrcn ofbaclcna and olher harmlul dr5ea5es causrng m,croorgaDrsms can

bc pcrformcd. fiom $alcr bv drsrnfcclron and drnrllalron ln somc cascs addluon lo

drsrnfcclron. fillratrcn wrll be rcqurrcd (CoS 1008) Ihere are rhree groups of colform

baclefla (Total colrtbrm, fccalcohform and I col) Fach has a vartous letel ol rrsls

2.12 Tolrl colforh

Toral cohlorm rn the cnlrronnlcnl ({n1 or \.getalronr and .rc gcnerall)

h.rmlcss If dctcct onl) loral co|form bactcna rn dnnhng sJl.r rn the lab thc sourcc rs

probabl) cnvrronmental and fccal conlanrnauon rs unlrlel\ HoNe\cr \\hcn cn\ronmc al

contafirnauoD could lo cnlcr thc s\stem, palhogcns can Bcl rn also ll rs ln)ponant to find and

dclcrmlne the soLrrce ofthc contamrnalron (wSDll :0 | | )

Totalcolform bactcna erc dclcmlners Jnd conrrilonl] cas) (o grolr A nrargln ofsafct)

h1s becn pro\rded b) therr rcnrng \\'h€n lherc arc !o|lorms palhogcns ma) nol be presenl

bul rn somc cas€s rt rs \\rse lo lool lor problcms (lrclcn5, :009) lhc marn source of

pathogcns rn dnnhnS \\alcr rs duc to cont,rnrlnallon ,rom human or anlmal \rast€

unsurrabl) rrcalcd seplrc and se\\a8c drschar8cr

Lcachrng of anrmal manurc

Slorm $alcr runoff

- oorurrc aninals or *ildhfe

For Dnnhng Wal.r maumum

should b€ dcl.cled affer tcsl Ibr c!cr!

2.3 3 F.crl collform

Thc subgroup of tolal coltform bactcrr'r rs

rnlcstln.s ard cxcrcment of human and 2nlmrls

acceptablc conccnlrlllon = no lotal cotlform or E coll

100 nrl oldnnhng !\aler samPle

lec.rl rolrlonn badena lhc) e\tst rn thc

lndued rht prescnlc of{e€al cohform oft€n

( hr2dcazdron ol dinkrng srls qual \ rn LJhul ( rl\ \lthrnr'l r Pagc 20 ofr l



CHAPTER 3
MATERIALS AND METHODS

3.1 STT]DY AREA

Kabul, a hrstoncal crty rs locatcd rn the admrn,slratrvc provrnce oi Kabul Is also ihe

caprtal of Afgha stan It rs srtuatcd on the banls of Kabul Rr\cr al l'1" 3l'Nonh 69" I0'

Easlwrthan allrludeoflS0O m.tcrs Thrs cle\elron malcs Il one ol thc hrgicsl caprtal cltrcs

m thc world Thc area ot Kabul crt] rs 3ll klll' (CSOA. 2013) Kabul rn Afghanrstan

occuprcs a landtocked tenllor) h rs sunoundcd b) loft] mountalns. rn the easl b) Koh-c-

Pa€iman rnountarn rangc. rn lhe wcsr b) lhe Koh-e-Qrough mounlarn rangcs, \\hrl€ hom

north-caslern srde by KotFc-shrdalwaza Mountarns Kabul occuPlcs a central and slratcgrc

locatlon al a crucralJuncture !lherc the east-sesl and north-south tradc routes arc lnlcrsccllng

(Frgurc 3)

Kabul crty has 22 muntctpalrty drsurcls or Nahra Kabul cllY hns been d,vrdcd r o 7

\ratcr drstnbuhry zones (zonc l,2,3, {. 5 6 Jnd 7) bJ AITWSSC Uater suppl} s)slcm of

Kabul crr) has three marn sal.r suPply prolccls (Afshar prolccl Logar proJcci ard Alaudrn

projcct) Afghanstan populalron rcpon€d ln:Ol5 \!as ll 5 nrllon o1 whrch almost l0 %

(36 mrlllon) hvcs tn Kabul and mal(es rt lhc onl\ ctt\ In Algharustan ulth morc fian I

mrlLon populauons (WPR. 2015)

Ch acl.n/r,on (ldnnllnE qalcr quJl'6 rn lirbu] (,rl \lShJnr\rrn Pzgc 22 of 11
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uarcr should bc conductcd. al a rolLnS borl lor on. mrnulc belorc rts consumplron

Reduct,on or chmlnatron of bactcrla and olhcr harmful dlseases causlng mlcroorgmlsms can

be performcd from \\atcr b) dBlnfcclron and drstrllalron In somc cases addtlron to

drsrnf.crron, fittratron wrll bc rcqurrcd (CoS 1008) Ihere are threc groups of cohform

bactcna (Told cohform, fccalcolrform and F lol) I ach has 3 vartous lc\cl ol nsls

2.3.2 Totrl co}form

Total cohfbrm are common rn lhc en\lronmcnl (\orl or \egclatlon) and are Scncrall\

harmlcss Ifdetcct onl) lolal cohform b.clcn.r rn don[rng *rler rn thc I.b the sourc€ rs

probably cnvrronmenlal .nd fccal contamrnatron rs unltlcl) llo\\e\er \\hcn cnvlronmcnl'l

contamrnatron could to cnter ltlc s)stcm palhogcns can gel ln also tl ls lmportant to find and

detcrmlnc lhe sourcc of thc conlamrnalton ( WSDII :0 I I )

Tolalcohlorm brclcna are dclcrmrners and comnronl) aas) to 8ro\ A margln ofsalel)

hls been proudcd by therr t.slrng \\'hen thcr. arc lolrlorms Palhogcrs ma) nol be pr€scnt.

bur rn some cascs rl rs \trse to look lor problcm\ (trelens 2009) Th' mern sourcc of

pathogcrs rn dnnkrng \ratcr rs duc lo contamlnallon fronl human or anlmal lraslc

unsLrtabl) Irealed sePlrc and sc\agc drscharSc\

Lcachrng of anrmal manurc

Storm watcr runoff

Domestrc anrmals or q rldlr fc

For Dflnkrng Waler ma\lmum acccplablc conccnlralron = no lotal collform or E coh

should bc dclccled alicr lcn lorc!cr) I00rnl ol drtnt'rn-q $aler s'mplc

2 3.1 Fccrlcolform

Thc subBroup of tolal cohlorm bactcrra rs lecJl colfonn baclena Thc) e\rst rn lhe

rnt.srrncs and cxcrcmcnl ofhuman and anrm.lls Indecd tlrc Presence offccal cohform oficn

ChanLl{/auon ol ddnhn! \arcrqurl,r\ rn \,hul( rr\ \rehJ hrJ. Pag€ 20 of 7l
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pornt out thc rccent fccal €ontamlnallon ln a drlnllng uatcr samPlc It mcans, when

pathogens are exrsl thcrc,s a grcalcr rrsl (U'SDIl ]0ll)

Fecal cohforms bactcrra usually found rn lh. gut ol dnrmals whenevcr dctcrmrnc fecal

colform rn \ratcr. rl mcans thal \raler conlamlnalton ls rcsullcd from scwage efllucnt

(Trcycns,:OO9) Mcny fccal cohform baclerra arc unharnred. but somc of thcm can causc

m,ld to scnous srckncss (Saha ?l .r/,:01 l)

2 3.4

t col rs a subgroup ol rhc fccal col,lirm haclcrrr Nlan) F colr baetefla arc unharmcd

and Ll/c rn lhe lnrcstrncs of human and *arm-bloodcd rnrnrals Ho\\evcr, somc srarns can

causc srckncss Rccently. fccll contamtnalton hds been dctcrmln db) prescncc ofE colln

dnnhng qatcr It means lhcrc rs a greatcr rrsk lhal paihosens arc prcscnl ( \\'SDH, 201I )

E colr rs an abbrevlatron form oftschcnchra loh .r gcnus ofbactena The rcahl) rs that

lrs ongrnares onl) rn warm-bloodcd anrmals makcs I LoI r bencr delcrmmcr than total

cohform ofthe polcntlal for human slcLnesscs lherelorc iorboth total cohtomrandE mlr

thc common rclatr\c rnc\pcnsrvc lc$ for baclcrra \ rll has becn sho\\ n lhc result (Saha er al

20t t)

Chuclcn/xon oldnnknt*!lcrqurhl\ rn l.ahul C]l\ \lShJnr\lJr Page 2l ofTl



CHAPTER 3
MATERIALS AND METHODS

3.1 STUDY AREA

Kabul. a hrstoncal c,ty rs localcd rn lhe ddmtnrslralrvc prolrnce of Kabul rs also thc

capnal of Afgharuslan h rs srtualcd on thc banls ol KJbul Rr\cr al lJ'll'Nonh 69' I0'

Easr wrlhanallrludeofl8O0 meters Thrs clc\alron mJl'es Itonc ol thc hrghest caP,tal crtres

rn thc world Thc area of Kabul crt) rs llJ km ILSOA lul.ir Kabul rn Af8hanrslan

occupres a landlockd tcrfllory It rs surroundcd b) loll) mounlarns ln lhc casl b) Koh-e-

Paghman mount rn range, In thc *csl b) lh. Loh-c-QroLrgh mountatn rangcs whrlc from

norrh-castcrn srdc by KotFe.Shrrdar$aza Mountatns kabul occuplcs a cenlral and slraleglc

locatron al a crucralJulrclurc \\hcrc the east-\\csl and nonh_sourh lradc routas arc ,ntcrsccllng

(Frgurc l)

Kabul cl(\ has l: murucrpal,ly drslncts or Nahr.r Lrbul crl) has been drvrdcd rnlo 7

\ arcr drstnbular) zoncs (zonc l. 2, l. { 5 6 Jnd 7) b\ Alr\trssc \\'alcr suppl} slslcm of

Kabul crty has thrcc marn \\atcr suppl] Prolecls (AlshJr pro,cct Logar Proie€t aid Alaudrn

prorcct) AfghanEtan populatron rcPorlcd rn :015 \\as ll i n)rlhon ol \rhrch almosl l0 %

(3 6 mrllrcn) hvcs ,n Kabul and makcs rl the onl\ erl) rn Algharuslan \\rth morc than I

nrllron popularons (WPR 2015)

Chmcrcn/i on ol &,nknB $arcr qunl un KJbul ( r\ \rehJn,nJn PzB.27 of 1l
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1' WATER SAMPLING

Walcr samplrng \!as ciurted oul fronr Oclobcr Io Ilecember l0l5 and subjccl to

ph)srcochemrcal .nd baclcrral anallsrs l_hc e\pcrrrncDtal prolocol rnclud€d bolh chcmrcal

and bactcnal anallsrs of\{alcr samplcs collecied lrom Ihre. t\?cs ofsourccs (Frgure l)

For dnnhn8 \ralcr sarnplcs collcclron l(rl.il I0 localrons scrc seleclcd based on

AUWSSC wat.r) zorlcs drvrsrons end Kabul crl\ !\dler suppl\ prolccls rcprescnlcd as zoncl,

zone2. zoncl. zoncrl zoncs. zonc6. zoneT Atshar projccl Alaudln projcct and Logar projcct

(Frgurc 5 )

Toral 85 Naler samples \\erc collcctcd rn i(Xl nll (l.Jn bo les lrom lkec drlfelcnt sourccs

le dccp wells. $alcr storage lanks and \\atcr dlslrrbulron nct\{or['s oI house connccllons

from scleclcd atcas of kabul ctt\ Thc selell.d arc.r \\cre Sa)cd Jamaludrn Unt\crsrt!

Alaud,n, ProJccl officc. Front of MolLsanr lslamrc ITnt\crsrl\ Ncar to Kabul Zoo Passpon

of,lce, Pul Anal, Naqash, Kan'c'Na{ Pul khosht Bagh Bala Kafl-c-Parwan :, Kan'e'

Mamonn, Se Bangr, Fazel Brt Zone officc Kh.Ir Khana. Sarak Brdcl 500 Famrl)

Kharrkhana lnd phlsc, Kabul Unrverstl) Janral \lcna- Pul Anal Andrabr. Zone omc'

Paylob Naswar. TarmanrProja} Tarmanr Qal-c-l rlhullah saral j projah Tarmanr Karl_e-

Naw. Kan-c-Nal*, Tapc-Kan-._Na* Famrllhr A\krrr karcc-Nr* Bagraml. Projcct oifice,

Bagramr, Logar rrtcr. Alt Abad, Alaudn Prolecl omcc Dehmazan8 Ncar lo Russran

Embass!, Front ofMohsanr Isl.fllc Unrversrl) llabrba l]lghSchool Dchmurad Khaa Begh

Bala. Kart-c-Arlana. Karl-€-Mamorln Zone olllcc Kharr Khana Kaserulcstcfada School

Kha,r Khana. Khlrkhane- 2nd phrsc Shdhrc kona hocc-Sangr Dehborr (Frgure 6)

Chedc.auon oldlnhn! $rld qualrll rn Kabul ( (\ \llha rnJn Pagc 2t of 7l
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\l.t.nJls ad \1(rh(rl\

Waler sanrplng t{as carrrd out eccordrnq to lhe Standard \lethods Both for

phlsrcochemrcal and baclenal anat)rrs s2fipl's \\erc collectcd rn 500 Islcrtle S(HOlT

Duran glass botlcs and Bere Properl) Iabelcd The samplcs !''e'e transPo(cd ln cold bo\ l<

{'( ) lo prcvenl an\ ph}srcochemrcal or brologrcal change lo Al iu sS( laborator) ior lurlher

anal)srs

F'!rr.7 P116r.l r1.$ of*.i.r t.mPhlE pre6r znd *tl'r coll'<ton 
'qu!pd'n(

r S.mphn! fron *atcr sloraS. lnnl

ronrbl. prop.n. bulln. burn.r

( h.tr.rlrln/di{r ,'l llflnl$! \1Jtr qurln\ ro Lrh l ( \ \lghrr\l nt I'.uL 28 ol 7l
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3.3 REAGENTS AND MEDIA

All chcmrc.ls and rcagcnls uscd *cre ol hrSh quall) anal)lrcal grade Hrgh quahh

dcronrzcd drstrll€d $ater *as uscd for rcagcn(s and mcdrJ prcParatlons

3.4 PTrySTCOCHEMICALANALYSES

Tcmpcrature. color odor. pH, and L-C ol $atcr s.rmPlcs \!erc mcasured on thc spol b)

usrng rcspcctr\e clcctrodes Turbrdrl) $as ca\ured h) utlng lurbrdlmclcr (HACH :100)

3.5 BACTERIAL ANALYSIS

water s.mplcs wcrc anallzcd for bactcnal lonlamrnatlon b) membrane fi11'r mclhod In

thrs proccdure colrform dens,tt $as rcPorlelj con\cnlronall) a\ lhe mcmbrane filtcr counl pcr

100 mL 2nd anallsrs \ras donc b\ Dcl^gu.r srnglc rnLubalor lesl lrl Bactcrral dat' uas

comparcd \ rlh WHO and ANSA slandards

J.5.1 Pr.sumplN. Tcsls for Tot.l znd l'ccel Cohform

A d,recl count oflolal colforms ard fccJl eollfornls Prcsent ln a 8l\cn sample ofsatcr

)rcldcd b) mcmbrenc fiher mcthod A m.asurcd 100 ,nl lolume ol \\alcr was filtcrcd under

vauum. lfuough a Srrddcd membran€ filter (0'15 !m Por' sllc) Baclcrra *crc rclaln'd on

thc surla.c of the mcmbranc lvhrch \\as plJctd on J \urlrble selectr\e mcd[im rn a slcrrlc

conl.rner and rncubal€d at an aPProprralc lempcralur( (krl.)l colrform at 17 'C and fc'zl

colform al rl.l 'C *tlh,n:.1 hours) uhen therc \.1\ Prcsenle oflotal cohforms or feczl

cohlbrms rn lhc \lalcr samplc, charactcrlstlc colo cs !\arc tormed and \\crc counlcd dlrectl}

3.5.2 Confirmrlmn Tcsls for Tol.l and FGtel Cohform

Io confirm thc mcmbrarc rcsults for lolal coltlorms each colon) (or a rcpres€ntallve

numb.r of colonrcs) !ras sub_cullur€d rn I lubc ol hclos. peptone \ratcr and \ras rncubalcd al

Chradcnanron ol dnnk,nE \als quJlnl rn lJbul ( rh \lghinhuf Pzgc 29 ofTl



Nlalcn.l5 dtl Mdhod5

l?"C for .lE hours Gas productron \rthrn lhrs Penod conlirmcd the Prcscncc of total

colforms

For confirmatron of fccal cohforms membrane\ e.lLh colon] (or a rcPrcscntall\e numbcr

oI colonrcs) was suEcuhured rn a lub€ of laclose pcPlonc \aie. ard a tube of lryPlonc traler

Tubcs \rcre rncubalcd at .{.{ 'C ,or 21 hours Cro\\th \\ rlh lhe produclron ofSas rn lhc lactose

pcptone $alcr confirmcd the prcscncc ol fecal eolrlorm\

T.bl. I Sl.Id.rds tor Pny!,.dh.nrcrl prr.n.r.rs ofdrnk n! *.1.r

Plrarnctcrs

ioro' --
wHo. 201 I

Non Oblcc r ronaUtc, a c. 
"prut 

tc

ANSA t0tI

Non obJcctronablc/Acccptablc

odor NonObJ.cnonablc A!!cPlablc \unOhlcclronablc'Accepldblc

PH 65-85 t,j.8 i

Turbrdrl\ S5NTU

EC 1500 us/cm

<5\TL

l:00 ps im

Tcmperatur€ NA

T.blG 2 St.d.rds for btl.rr.l prrtn.l.R

Paramelcrs wHo. :0 | I ANS^,:0lr

Toialcolrform 0/100 ml 0 100 ml-

F.calCohform 0/100 ml 0, 100 ml

F Col' 0 I00 ml 0,100 mt-

Ch aflcnalron otdnnkrn! $rld qualn\ rn LJhu ( \ \lShJnNlJn Pagc 30 ol 7l
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CHAPTER 4
RESULTS AND DISCUSSION

4.I PHYSICOCHEMICAL ANALYSIS

Color and odor ofall thc \\atcr sarnples $crc found non-oblccttonable acccptable

{.1 I pH

Mcan pH valucs o[ collcclcd \\alcr samplcs lron] /onc I \\ere lound rn thc rangc of 7 96

loE05 Lolrcsr pH valuc was oflralcr slorage tanl ofkarl_e'Natr \\hcr€as hlghcsl PH laluc

sas rccorded for \ aler dlslrrbulron ncl!\orli samplc ol FJ rllhalr Astarr Kan'c'Natr Mcan

pll valucs ofcotl€ctcd !',aler samPlcs fro Zonc I \\'rc lound to rangc from 8 l_8 3 Mcan

pH \.tucs ofanal)zcd sarnples from Zone i Ncre ranged lrom 7 I lo 8 I qrth ma\rmum pH

rccordcd rn detp \,lcll \valcr sarnplc of I'ul'e_Arlal and mrntmum pH $as rccordcd tn *alcr

drsrflbulron nclworl of Kan-€-Anana In lonc { lhe mcan pH lalucs rcre found lo range

from 7g-8 lMeanpHv.lucsofcollc€lcd\alersnmPlls lrom Zone 5 qcrc found lo r2rge

from 7 sJ-8 I \\rlh mrnrmum pH recordcd rn \\atcr drs(rrbLrlron ncx+ort ol Kharrlhana, 2'd

phasc and lhc ma\rmum pH sas rccorded rn deep \vcll saler o[Zone olllce kharr Khzna

pH valucs of collccled t\alcr samples ,rom /on. o Ncrc rdn{ed from 7 6 lo 7 9 Mean PII

!alucs ofwatcr samptcs fiom Zonc 1 u'hercas Nlean pll !alues ofcoll€cled !\alcr sarnPles

from Afshar prored $erc rarged from 771 lo 79E lhcrelorc lhere \\crc nol srgnrficanl

changcs rn all collcclcd $alcr samPlcs \lean pll ldlucs ol anal)zcd \\aler samplcs lrom

Alaudrn projcct wcre rangcd from 7 75-8 07 Ntlh lhc lo\\cst Pll was of dccp *clt *atcr of

Salrd Jamaludrn Unrversrl) and hrgh.sl PH Bas nolcd rn lhc \\ater storagc lank of Ah Ahad

Mean pH lalues of collcctcd walcr samplcs lftrnr t ogdr olclt \tcrc ranged trom 7 9-E I

( Iable 3, Frsurc l0)
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Rcsuhs &d Drtcu$,m

T.bl.I pH rrlu.t otdnnlon! $rr.r r2mpl.( of h.bul.'h

Sources Locatron pt1 Sources llocatron
'7 99 DU Sc Bansr Fazcl Brk

pH
181wsT Kan-e-Na\

WST Kan-c-NatI ? 96 D\\ - Sc Bangr, Faz€l Brk

7 98 D\\ 5c Bensr F^zcl Brl
7q8
1 1-7DN TaDa-e-Kaa'e-Na$

wsT Kafl-c-Na E 0{ Dlt Se Bangr. Fazcl Btk 111

WST K.rt-c.Naw 7 99 D\I \car to Kabul Zoo 142

DN TaDa-.-Kan-c'Na\I 8 0j D\\ Sa\cd Jamaludrn Unrlcrsrl) 715

DN Femrl!harAsl-.rr. I 05 Du \laud,n Prorccl omcc 717

WST Bash Bala Tt ws I {laLrdrn. Prorccl oflicc E 0.1

19DN Kan-€-Parwan 2 DU NlohsanrLTn,!crsrl\

DN Kan-e-Anana E 2 Dli Passpon omce 7 t.l
DN Kan'c-Mamofln 82 D\I Dehmurad Khan 19

7t8WST Bash Bala 82 l)chmurad Khan

DN 83 WSI ,AlrAbad
8 
-i D\\ 

^laudrn 
Prorccl omcc

807
801DN Kafl-c-Majnofln

DW PulAnal :q *St ..Ll3udln,Prolcclomc€
119 D\\' DehmazanP,

196
149D\I' PulAflal

DN Naqash 8 0l D\\' Ncar to Russran Embass!

8 DU \1ohq.nr L nr\crsrl]

'79

19)DN Kart-c'Ar\'ana
DW 1 I D\\ llabrbra HIBh School 802

D\I' PulArral 7 E D\\ Dchmurad Kh-) 8 0l

DN Kan.c-Artrna 8 I wsl Basramr. Projccl omcc '1 98

DN I DU Baqramr. Logar nver 798

D\ Kabul Unrvcrst, 19 DU BaEramr Los.ar nver 191
?s5DN Sha}lrc Kona E DU Bagramr Logar fl\cr

DN lamalMcna '7 9 D\\ Basram'. Logar r 197

DN Shakc Kona 8l
8

DU , B_ryru!!
BagramD\\'

.!es4, rl
, Lopar r

Ig_ 't 96
'79

DN Kot-cSaner
DN Dehbofl 8 D\\ . Bagram

8l Du Baqram

Logar nYcr

. LoEar rrvcr

'7 E6

785
19
791

DW Zonc omcc. Kharr Khana

DW Srak Brdcl, Khalr Khana 8 08 DU t|.t|rramr Loqar rrlcr
t 0E D\\ Ba!.ramr. l.otsrr nrcrDW 500 Famrlv. Kharr Khana

DN Kha[khen4 ]nd phasc ? qJ u sT Eaoramr Prorecl dfce
8I DU Eegramr Logar nv€{

8 I Du Baqran . Logar nver

t l:
809
807

DW Zonc oflice. Kh.rr Khar.
DW Kharr Kiana
DN Kharrkhanl 2nd Dhasc g Ou BaQraml, Logar nver 80?

DW Zonc omcc. Tarmail 1 a D\\' Bao[amr, LoQar nver 8l:
807
804
802
802
'7 99
798

DW Prorah T manr 16 D\\' Baqraml L@ar nver

DW oal'.'Farhullah 19 D\\' Baa€mr. LoQar nver

DN Saral 5 Drorah Talmanr 7 8 Du BaQIamL Looal nver

D!V Pul klrcshl I D!\ . Bagramr Loga'ller
1 X DU Baoramr Looar nver

I DU Baqramr Loqa[ fver
DN Kocha Emam Ra2a

DN Kocha Sayda

DN Kocha Rasalt '79

D\ Dt\ttbuno, a.tud^ Dll Dc.I'$ell lt]? \{aler sloragc lank

ChMd.n/rl,on ol dnnlhE *.rr quahft ,n lhhul Crr\ \Ghtr brJf Page J3 ofTl



t hc srud! sho\rcd thal e\ccpl fe$ mostoithcsamplcspH!alues\\ere$'lhrnUHoand

ANSA permrssrblc ltmrrs Fc\\ varlalrons In pH ralues mrghl bc due lo lcalagcs lrr rai'r

drsrflburron ner\,,orl through \ hrch domcslrc {asle llatcr or \e\\a-se and olher pollulanls

emer lhc \\ater drstnbullon s)stcm and cause changes In ptl \ilues lhcrelore male lherr)

acrdrc or allahna

9

E

6

9

l

2

1

0

".c..", .J .J _."r .s." ...t J J
OMrn mumpnvrlu. OMax mum PH v.lue

.t.1.2

Frrur. l0 ( onp.nson otpH p.r...h $rt.r coll.clrd 4n..trd prorNr

Elcclrrc.l Conductrrrtl (f( )

Ihr\ \lud\ rcsull sho\ed lhat'll out ol 85 \anrpl.\ t ( !rlu.s.\(.cd.d lht pcn r\\rhlt:

Lnrls ol \\ H() \r.Ddard\ Drrnlur-s *.tt€r urPlcs (ollecred lftrnr /onel me.rtr I (' !'tlue\

\crc rn range ol llTr) 8J-lqjl I lls cm thc hrghesl t ( \ahrc \\rs recorded tn \atcr shrage

r.nl (rl KrnJ-e-Na\\ \h.rc,rs lhe losc5l \,rlue \\a.rlso rccorJcd rn $rttr \krr.rge trnk ol

Krna-e_Na\\ Mean E( !aluts of(ollellcd \\aler \amPlts irom /onel !\cre l{rund \\rlhrn lhe

ranSe ol 'lll l-.1{)9 5 UScm Thc hrghesl f( \ilue \t.rs rccordui rn sntcr dr\lrrbutron

ncr$orL ol K.rna-c-Mamorrn rnd lhc lowest LC valuc tr.L Iound rn \atc. slorage i.rnl ol

B.tSh-.-llnl.1 l)nnl,n)r $.rlcr \,rnrplc\ Lollc!rcd lrortr /on!i nkJn I ( \.iltr!t s.rt r.'tortlttl

l'.rgc JJ ol Tl



Resulr ed D,scu$,6

rn lhc range of ll03 5:'1318 58 IS,cm l\lcan l( !Jlucs ol eolleclcd \\atcr sarlplcs from

Zone4 wcre rn rangc of 8l:-1755 7l }ls cm Ihc lo$cn I C \aluc \a5 recordcd rn sdcr

drslnbulron nctuorl of Dchbon \''hercas thc hrghesl [( \alue \as lound rn !ralcr drslrrbutlon

net!,,ork ofKabul Uruvcrsrt) Drlnkrng \aler sanrple5 eollecled from Zone5 mean EC valucs

\^cre found $rthrn lhe rarE of77273-131123uS/!m I hc mrnrmum EC value ras rccordcd

rD dccp wcll qal.r of Kaser.ul-cst€fada School Kharrkhdna and thc hrghest EC valu' uas

found rn '*atcr drnnbutron nclr\ork of2"d Phaic Lhrtrlhana (lrgure llr

T.bl..l EC rtlu6 ofdnnlon! *.t.r rrnpl.t ot l,\rbulc'tt

Sourccs Lo€atron EC uS cnr l-ocallon tC us/cm

\t'sT Kart.c-Naw t536',7 I)U Se Bansr- FazclBrI 872

wsT Kan-c-Naw .r70 84 DU Se BanBr, Fazcl Brk 42219

DN TaDa-e'Kan-c-NaN !!cf
9112

DU
D\r'

Sc Bansr FaTcl BIk E22 29

\\,ST Kar-c-Naw Sc Banllr. FazclBrk 823 18

\.\'sT Kart-e-Naw 911 s!'
I)U

Near ro KabulZoo t9t :
DN Tapa-c-Kafl-c-Na$ l9:6 6 Sa)cd Jarnaludrn r'l5l 9

DN Famrl\har Aslan I9]J 1 D\\ Alaudrn Prorect ollicc I l.16 88

\\'sT Bash Bala Alaudrn, Prot.rt omcc 55 81

DN Kart-.-Plnran 2 3.lr 96 DU Mohsanr Lhr\crsrl\ l]6: 7l
DN 355 0.1 DU ?91 8

DN Kart-c-Mamofln .l{9l1 a!
D\I'

Dchmurad Khan l2l 95

R Bruh Bala J05 6 I)ehmurad khan rE8 72

DN Jol 7 !lir 099 9l

DN Kart-e-Mamorrn 409 i n laudrrl Prorccl omce 29r .13

DW PulAnal I l.lE 08 try!]
,DU',
DU

D\\

Alaudrn, Protcct omce 300

DW Pul Aflal l-lr1{
ll5q 5l

r rro ss

Dchmazall_ 596

DN Naq6h Ncar lo Russran

I mb4ss1 - _
Motlsanl Llnlvcrsrl\

l76l 5

DN t5119

DI\ PulAnal l0u 5l qu
D\I'

lhbrbra Hrsh School IOI9 ]
D!! PulAnal 2',tE 91 Dehmurad Khzn 980 l
DN 128 58 LSI

D\I'
Bauram Protccl omcc 6r9 52

DN 289 86 Balaam '791i4

DN KabulUnrvcrsrl\ 155 11 DU
DU
Dl
l)\,!

B2pram t50:r
DN Shrhrc Kone ]:! r')

1185 88

BaEram . Logar n!er E70,r

DN Jama.l Mcna Bagram , Logar rrver i60 66

DN Shahrc Kona 1.158 ,l Bacram 19t 12

DN Kol-c-Sangr t381 5 _q\
D\}

211

DN D.hbofl 8ll tlasram 351 14

DW Zonc omce Kharr
Khana

E97 :6 Udlramr Logar n\cr 131:92

Chmclch/,rDn oi&,nktn3 $arcr qurlr! In l\abul ( n\ \lghJn \rJn Page 15 of 7l



Rcsuhs dd Drsoss'on

DW Saral Brdel. Kharr
Khana

1000 9l

-t)\\;

Baeramr Logar n\er ri56 6

DW 500 Famrly, Kharr
Khana

898.1i Bagamt Logar n\cr t5t6 62

DN Kharrkhana,2nd ll9t 57 Bagramr Proj.cl ollice 11329

DW Zonc officc. Kharr
Khana

1004 r5 D\I

DW

Bagraml Logal nlar 2131 6

DW Kharr Khana 17213 BasIamr Loear rrvcr 2t113
DN Kh2'rkhana 2nd

ohase

ttl t 23 D\T

bu

BagIamr L ogar rrlcr :r684

D\\' zonc omce, Talmanr lTEo 8q Baprarn L,rsar rrvcr 609 .{

D\\' 37E0 76 _a!
D\\
D\\

DW

Bagamr Logar r,\cr 6361

D\\' Oal.c'Falhullah ]l!qe6
l58l

t 7r

qlrra111 lg&alM i96 J

DN Sarak 5 projah
Tamanl

Baeramr Loear rl! er t587 l

DW Pul khoshk BaE.mr l-opar nvcr t609 3

DN Kocha Emrn Razr 817 53 D\I' Balraml LoPar rr\cr 1758 9

DN Koche Sa\da t25 E6 D\I Basamr Losar n\cr rE06 14

DN Kocha Rasalr E54 36

D\ Dt nbuhonn tuotlc Dtl ln.Pr.ll tl\l ttul(r n.n * h tL

Mcan EC valucs of coltcctcd \\alcr samples lrom Zone6 \ere found rn ranSc of

113096 to 378076 FS/cm The lowcsl FIC \aluc \\J\ nolcd rn deeP \cll $alcr of Qala-c-

Fathullah \\hereas lhc hrghcsl EC value \\as lound rn deep t\cll Balcr of Pro]a'-Tarmanl

DnnLrn8 $al.r sanples collecled from ZoneT mcan I C lalucs $erc found \rnhrn lhe r'nge

from tl75l to 85.116 IS/cm Thcrc $erc not slgnrficanl changc among collect€d *at'r

sarnples of Zonc 7 Nhercas, lhc mrn,mum uC valur' \\as recordcd rn \alcr drslflbutron

nclNorl of KocalFc-lmamrczz. Pul.e.khoshl dnd rhc nrarrmunr EC \aluc $as also found rn

\ ater drslabutron nel\rork of Koch.'e'Rrsalal Pu1-.:-Khoshl Mcan EC \alucs of collcclcd

dnntrng walcr samplcs from Alihar Prolecl lrerc Iound lo ranSe irom 81872 to 821 18

us/cm Th. hrghcst EC \aluc *as found ln dccp \\ell \\alcr ofStbangr. FazalbrB shcrcas lhc

lowcsr EC laluc qas also rccordcd In deep $cll \laler ofSlban8, Fazalbrg Drlnkng wder

samplcs collcclcd from Alaudrn projccl mean l-('\.tlucs $ere notcd to ran8c from 893 2'

l?9lt [S/cm Thc maumum EC \alue lvas tound rn deep \\ell *alcr of Passpon ofllcc

$hcrcas lhc mrnrmum EC !aluc \\as recordeil rn decp Ncll *aler ncar Kabul Zoo Mean EC

ChmLlearlDn ot dnnkrng sarcr qurll! rD l\Jbul(rl\ \l8hJn nJn Pagc f6 of 7I



ChrDtcr l

valucs ofcollcct€d drrnhnB walcr samPlcs hom l-ogar P.olcc( \\cre rangcd from 12lJ I to

2l723us/cm Thc loucsl EC laluc \tas found rndeep \rell \\alcr of Bagramr, Logar rl\cr

and rhc hrghest EC v.luc $as also recordcd rn dcep \\ell \\alcr oi Bagramr. Logar rrvcr

(F'gurc I l)

E

a
O
IIJ

4000

3500

3000

2500

2000

1500

1000

500

o

frtur. ll I'l.t.n Dn6 .nd prot.ch r'rh h'!h t( \.106

It can bc sccn lhat thc EC \alucs ol I I .l? o; dnnkrng $ alcr samples llcrc found be)ond

rhe pcrmrssrblc hmrt of WHO and ANSA Atl drlnkrnS \aler collected s.mplcs from Zone:

Zone J. zoncs, Zon€7 and Afstqr protect \crc lound \\rthrn lhc pcrmrssrblc hmll ot \\'Ho

and ANSA shercas mejonr\ o[lhc sample5 collcclcd l(rnr /-oncl Zonel. Zone6 Alaudtn

protcct and Logar prolccl \rcrc lound rn e\c.ss ol lhe pcrnrrssrble Irmrl of U HO and ANSA

(Table.l)

zonc4 zone6 Alaudrn Logar ANSA

Water sample zones

LhuJ(lcnaron oldnnlmg $.ler qu!lrlur Lnbul( Il\ \lghJDinrn Pagc 37 of 7l



-fu1

{.1.3 Turbrdrt}

Thc study sho\red thal all thc water samPlcs wcrc *rthrn thc pcrmrssrble lmlt ofWHO

and ANSA (Tablc 5)

05

o3

01

ml
'." c "sJ .tJ
sMLnrmumv.lue lM.xrmum v. u.

FrEur.l2 Comprruor ofTutbdrlv P.r..ch $rr.r coll.crmn ZoD..nd proiet

Dnnfung walcr samPlcs coltccled from /oncl mcan lurbrdrt] values wcre found 1()

range ftom 0176 to 0364 NTU Mcan lurbrdrt).alue. of collcclEd drrnkrng \\atcr sampl's

from Zone2 l,\crc found \r(hrn the raDge ol 0l16 k) 0 il8 NTLI Drrnlrng gater sarnPlcs

collectcd from Zonc3 mean turbldrt) ,alucs \!erc lound to rangc from 01'02{4 NTtr

Anal)srs of collcctcd dnnkrng watcr samplcs Irofi loncl showcd mcan turbrdlty values

wrthrn the rangc from 0 10E to 0 204 NTL

06

04

o2

"..,
^r^.'

Ch{rclcnauon ol dnnkrg s atcr qulrl} In l\abulC \ AlghJnrn. 
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Relulls ad D,so5rm

T!bl. S lurbrdltr r.lur ofdnntrll *.tcr 5.m
Turb'drtr Sourc.
(NTL)

Tu rntdrt]

\4 ST Sc Bdq,, Frzcl Brk 0:t6
\I'ST 0 20{ D\\ Sc Brnsr, Fazcl Brk 0 l.l.l
DN 0 t10E D\ Sc Bmsr, Fazcl Brk 052

usT 0 t76 D\\ Sc Bansr Fazcl Brk

usT K.n.rNa$ 0 2t1 D\\ 0 316

DN TrDa-+Kzn-.-Na$ 0ll: Du Sa!cd Jamaludrn U !.rsrtr 0 376

DN 0 21t DU Ahudrn Prorcd omcc 0 104

\\ ST Beh Bala 01{8 \\Sl Al.udrn Pror.d omc. 0112

DN 0 216 D\\ 0 26,{

DN 0 24-{ D\\ 0l6t
DN 0116 D\

tml D\\
Dchmurad t h.n 012

\I ST BrBh Brl. 0 '10E

tl\ 0lll \\sr 0l.l8
DN o 1'16 D\\ Al2ud,n Prorcd of6cc 0]I2

02:E \\sl {l.udrn Pror.ct omcc 0171

D\\' 0 rEt _-!!\
0 l.u D\\
0l D\\

0 176

DN
DN

N.ssL \crr ro Russran Emb6s) 0l19
0 3?6

D\! 0 t5l D\\ Hebrbr. Hrsn S(hool 022
DW Pul Anal 0 t8 D\\ Dchmur.d Kh.n

DN 0 l \lsl Bacramr, Prorcct oflic. 0 lrl

DN 0 tt D\\ Basrmr, Lo,4ar n\.r 0 092

DN k.bulUnr!ersn! 0 l.t D\\ B.sam, Loc.r nvcr 0 092

D\ Shrhrc Kon2 0l
0t

OE D\\
8D$

B.8ramr Log.r n! cr 0 5l
D\ Bacramr Loq.r \cr t) E

DN 0 6E Basr.mr, Losar r,!.r 0 l2
DN KoF.-San{r 0 ?0.1 D\ Baqramt Losar n\.r 0 ll
DN Dchbofl 0lit D\ B.gr.nr, Losar n!.r 0

DW zon. oIficc. Kharr kh.n. O ]]E D\\ B.crzmr Loct n\cr 0 56

Sanl Brd€l kherr Khanl O IOS D\\ Bepramr Loeer n!fi 0 11

DW 500 Fem'l!, Khrrr Khana 0 t8.r D\
'o 5ss LS!
0:71 D\\

BagramrrEsillII 012

DN Kh.,rkhana. :nd ohasc BeErmr Protdr omcc 0 I oLl

DW zon. oflic.. kharr Khara 0 136

DW 0i D'\\ Basram' Loed ntcr 0 l6E

DN linarrkhan..lnd pha'c 0 'i9l D\\ B.rrm,, Lo,{.r nt.r 0 3E4

D\\' Zonc office. Ta,rn n' O ]16 D\\ B.odmr Locar n!cr 0ll2
0 l{8 D\\ B.cran1r. Loqar a!.r 0 5riE

D\\' o.l-6F.thullah 0ll D\\
orl Dl!
0 t5: D\

8"84!] l4slllM 016

DN Sar.l 5 Drorah T.'mrnr B2!r.nn Loear n!cr
Brsrmr Lotsd r,!.r 0ltl

DN Koche Ern m Ruz O IE D\A Barramt Lo,{.r n!.r 0 128

DN 0 zll D\\ B.cram,. Lourr n\.r 0 216

DN 0 I.l
Eliiili^,* r",tDl

(hamdcn?rron ofdnnlD8 \\rllr qu.ln\ rn KJhul (rx \llhanrnrf Pagc 19 ofTl



Chaptcr 4 R.\Dh\ rd Drsosson

Mc.It turbldrty lalues of collectcd dnnkrnB \laler samplcs from Zones werc fourd lo

range from 0 108 to 0 588 NTU Watcr sample\ collectcd lronr lonc6 mcan turbldrty valucs

\rycrc recorded r\rlhrn thc range iiom 0 l1 lo 0 3.18 N ll Dnnkng wcter samples collected

Irom ZoncT mcan lurbrdlly valucs uere lound lo range hom 0lt to 02ll NTU Mcan

turbrdry \alucs of collcctcd qatcr samPle\ lrorn Alshrr prolect \\ere rcponed from 0 I 11_

051 NTU Dnnk'ng water samplcs collccled from Al.rudrn projcct mcan turbldttv valucs

ucre found $(hln thc rmgc 0 104 to 0176 N fU Nlcan lurbrdrt) lalues o[ dnnkmg watcr

samplcs from Logar Prqccl \ crc found \rrlhrn 0 0gl to 0 568 NTU (Frgure l2)

Thc Safe Drrnkrng Walcr Act (SD\tr'A) re8ulitcs the lclel of turbrdrl\ tn drlnkrng

wat€r, as hlghcr turbrdn] lc\cls arc usuall) assoLraled srlh htgher le\cls ofdrscas6causlng

mlcroorgarxsms such as !rrrrscs. parasrles and some ha(lerla (Aron 201'1)

{.1.{ Tcmprr.turc

Thc mcan lcmPcrarurc values ofcoltected drrnkrng *aler samplcs from Zoncl lrcre found

wfhrn lhe rangc from t5 to 17 "C Drrnkrn8 $aler samples collecled from zonc2 mean

tempcrarurc valucs \\crc to rangc from ll5 lo l7 'C Vcan lempcrllur. values ofcollccled

dnnkrng watcr samples from Zonc I ucre relordcd ltl range from 115 to 16 5 "C (Teblc 6.

FrCure l3)

Ch .uenzJlron ofdnnkrnq{rlcr quah$ rnl\Jhul(rh '\lEhJnrun Page {0 ofTl



R.sDlrs dd Drsossron

Trbl. 6 l.mo.nlur. t .l!6 or d rrn kj.tt srt.r t.
Sourccs Localron 'q

55
Sourccs
D\\'

Locatron T"C

wsT Kan-c-N.w Se Bansr Fazcl Btl 51
wsT Kan-e-Naw 1 DW Se Bansr Fazcl BrL 5t
DN TaDa-.-Kan.c-Na\r 6 D\I Sc Bangr. F.zel Brl 51
U'ST Kan'c-N.w ) I)\l se Bansr. F azcl Brk 5E

U'ST Kan-c-Na!r tlw Near to Kabul Zoo 8

DN Tapa-e'Kan-c-Na$ 6 t)u Sared Jamaludrn
trnNersrrr

l9

DN Famrlvh.r Aslarr. 65 D\\ Alaudrn Protccl omce 9

\\'sT Bas.h Bala 1 \\'s I Alaudrn. Protcct oflice 85

DN Karl-c-Panran: 6 D\\ Mohs.nr Unrlcrsrt!

DN 6 l)\tr Passpon office i5
DN Kan-c-M&nofln 65 t)'* Dehmurad Khan

usT Bash Bala 5 DU' Dehmurad Khan 6

s,l{
DN

Karl-c-Ar\ana
Karl-c-Mamonn

.15

5 Alaudrn. Prorccl omce
ll

5

DW Pul An.l 6 \lsI
D\\

Alaudrn, Protcct oflicc It7
DW PulAflal 55 Dchmaza ng I

DN Naqash 6 D\l Near ro Russra, Embass\ It
DN Kan-c-Arvana 6i t)u Mohsanr Unrvcrsrl\ 2t
DW PulAnal r5 DU llabrbra Hrsh School

DW PulArlal 53 DU
\\sl

Dchmurad Kha, l9
DN Bapramr Prorccl omce 95

DN Andrabr 5l D\\ Bapram l-osar rrvcr 93

DN KabulUnrversrtY 11 I)u Beqrafil. Locar rrvcr 88

DN Shahrc Kohna 19 DW
DU

Bacram lE 8

DN 55 Basramr. Losar rl!er t
DN Shetlrc Kohna I D\\ B,s'aIl LS.C1[lg- tl
DN Kot-e-Sansl l

ls
D\\ laoEramr, Loqar fltcr
D\\ BaSramr l-oqar nver

8l
DN Dchbon 8

DW Zonc omc€ Kharr Khana 6S D\l Baerlmr Loe.ar nvcr 8:
DW Saral Brdcl Kharr Khana E5 t)\\ B,rgramr, Logar flvcr 8

DW 500 Famrl\. Kh2rr Khana 6l t)u Basraml. Losar rl\cr 8l
DN Kharrt hana lnd phasc 6l !\'s I Baqramr, Protecl ofllce l8
D\'r' Zonc oflicc- Kharr Khana OE Eaqramr Loqal nver 9

DW Kharr Khana 0'7
l1

D\\ Bij!q!, 1994ryq-
DU Eaqtamt Looar,rve{

l9
DN Kharrlhana.2nd phasc l1
DW Zon omcc. Tarmanl

'11 Du Baalamr Loqar nver ll
D\! Prorah Tarmanr 38 D\T Baoram . Looar nver t1
DW oal-e-Fathullah l8 D\l' Baoramr, Loqar nver ll7
DN Sar.k 5 protah Ta,manr 3,1 DU Eaoramr Loqat nver E

DW PulLhoshk 5; Eaqramr LoQar nver l5
DN Kocha Emam Raza 56

5o
DU . Baglqqt, L!9q1!g

Baorarnr Looar nver

I6
DN Kocha Sa\da t3
DN Kocha Rasalt l{

I)\ D6tnh bnnetnotl l)ll I,,rPr.ll llST ttnktnotdg} tnn^

(heclcnTilron oa&rnl'nt \rld qDalrn 
'n 
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R6ults od D'$ussron

Thc samplcs fiom zonc{ mcan tcmperalure \Jlucs \ere found ln a rangc bctqecn I l_

155'C Mcan lcmpcrllurc Yatucs ofdnnkrng sater samPles collccted from zonc5 w'rc

norcd rn lhc rangc of lO 7_18 5 "C Collected salDplcs kon 
'onc6 

mcan tempcralurc \alucs

\ cre found *(hln lhc rangc from li l-ll9 "( l)rtnkrng lraler coll€ctcd samPlcs from

ZoneT mean tcmpcralurc valuc lvcrc found lo rangc konr l'l lo li 7'C Mcan lemPcralure

\'zlucs of watcr samplcs from Afshar proFct \cre nol found $rlhrn srgnrficanl changcs rn

tempcraturcvalucsandrar8cfroml5Tlol5E"C(lrble6lrgurcll)Thecoltccl'd\ralcr

samplcs from Alaudtn prolcnt Ermplcs mean ltmperalur. \alues \rcrc notcd $llhln the ranSc

ll-19 'C Drrntrng \raler emplcs collecled ftum I o-qar proJccl m'an lcmpcralure valucs

\rcre found lo rangc from ll l'19 5"C

One oflhc mosl mPortanl Phlsrcal Pardnlelcrs ol lYelcr tn aquatlc cn\lronmcnl ls

remperarurc, srncc rI rcEulalcs bacterral and Ph\srcochcmrcal aclr\rtres (Khan €t al :012)

Tcmperatura rs onc ofthe lmPonanl and malor faclors lnlluencrng frcsh\ratcr ccoslstcms

and nranaBemcnl mcisurcs spallal and lcmPoral dlnnbutlons ol orgtnlsms (Masood el al

l0 t5)

2A

IE

16

14

t2

l0

I
6

2

0

^.'

BNmNlBN
a., J
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Resullsed Drso5rm

4.2 BACTERJAL ANALYSIS

For lhc pr.scncc oftolal cohforms and fccal collforms lhe baclenal anallsrs Bas donc and

resuhs arc lrsred n Table 7

Drrnkrng wltcr samplcs collccled from /oncl ol K.rbul crl] \\crc 
'nallzcd 

for lolal

cohform and fccal collform Thc rcsull sho\ed lhz( all lhe samples rn lhrs Zonc wcrc fortnd

frcc from fccal contamrnalron *hcrcas, onl) one \latcr samPl€ conlalncd total collform

colonrcs (1 CFU/l00mL) ln Zonc2 watcr 5amplcs no leLxl conlam rmlron was found whcrcas

Ihc lolal colrform baclcrra ucrc found rn range ol 6l-li0 CFU'l00ml ln Zon€l $atcr

samplcs no colforms Ncrc found

Chrmrrc.zdDn ofdnnhnS $ard quJhr\ rn lJhulCrr\ \llhinrnJf Pagc {3 of 7l



R.sulrs ed Dsd$rm

Trbl. 7 lrcl.n.l rnrh3r of drnhrg *tl.r srmpl.s or\rbul c[-v (cfu/10{ ml)

TC FC TC FC

\I ST K.d'c-N.N 0 0l
0l

q!
D\\

Sc Bansr F.z.l B't 0 0

\I ST 0 Se Beqr, t'ar.l B'L 0 0

DN .l 0 D\\ Sc Bmqr F.z.l B'L 0 0

wsT 0 0 D\\
D\\

S. BmP'. Fzl BrL 0 0

wsT 0 () 0 0

DN 0 0 D\\ 0 0

DN 0 0 sl!
!!r
DI\

\laudrn Pror.ct of6cc 0 0

!\ ST E5 0 \l.ud,n ProM ortce 0 0

DN 70 0 0 0

DN 5i 0 D\\ 0 0

DN '72 O D\\
o- lou

0 0

\t'sT Bach Bela 0 Dchmurad Kh.. 0 0

DN t50 50 0 0

DN 50 It \l.udrn Prorcd oflicc 0

D\\ 0 0 \\SI {l2ud,n Pror.( oficc 45 7

DU 0 0 D\\ 0 0

DN 0 0 \eu ro Russran Embassr 0 0

DN 0 0 D\ 0 0

DU 0 0 D\\ Ilabrbra Hrqh School 0 0

Pul Artal 0 0 0 0

DN 0 0 Baqramr Prorccl orhc. 0 0

D\ 0 0 D\\ B.6rmr Louar nrcr 0 0

DN 0 0 Brgr.m, LoB[ trg 0 0

DN Shahr. kohna 0 t) Basrm, Loqa, n!.r 0 0

DN JamalMoa 0 0 Basamr Losar nvcr 0

DN Sh2hr. kohn. 0 0 D\ Basamr, Losar n\ cr 0 0

DN Kor-c-Sds, Ll0 DU B2er.mr Locar n!cr 0 0

DN D.hbon 0 0 Rzeramr Loeer ntcr 0 0

Dr,\' zon. office Kharr Khrna 0 0 Bacmm, Loc r'\.r 0 0

Dltr S.nl Brdcl, Kh.rr Kh.nz 0 0 D\\ Brsamr Los2r n!€r 0 0

D\! 500 Fanul!, Kharr khznz 150 0 Dr\ B.crem Lolat nv.r 0 0

DN Kh.,rkhane- :nd Dh.sc Brpr.mr Prorccl olfc. 0

D\I Zon. office kharr Khan2 Balr.mr. Loqar n!cr 0 0

DU Kh.rr khana 0 Basramr LoR.r fl!cr 0

DN Kharrkhena. lnd phzsc 0
o

0

0 D\\
B.s4r !9rg r'\cr 0

D\\ zon. ofIcc. T.,n'2nr B.er.mr l-oser r!cr 0

D\\ Prorah Tamznr 0 O D\\
n -r5n Brcremr Loqar n\.r 0 0

DU 0 Baramr Losa, rr!.r 0 0

DN Sarzl 5 prorah T,'manr 0 0Du Bauamr- Loc.r n!cr 0 0

D\\ Pul u'oshl 0 0 D\,\ Bel:remr, LoPar n!cr 0 0

DN Kcha+Emam Rrzr 0 0 B.Erm' Loq& ntcr 0 0

DN 0 0 D\\ Belrrmr. Lopr ntcr 0 0

DN 0 0

D\ lr nbtttannc\ L l)tt D..Ph.ll ll\7 ll,kr norRt L iA
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\tr'at€r analysrs of Zon€.l sho\cd thal onl\ one samplc from Kota'c_Sangr

contamrnatcd both fccd as \{cll as total colrform sanPles lrom Zone5 *€re found Fee of

fccal contamrnatron e\cept onc sample fron Natcr drstrrbutton ncl$orl of Kharkhana_2d

Phasc whlch conlamcd total colform The anal)srs resuls of dnnlirng water samplcs from

2orc6, Zoncl, Afshar proJecl and Logar protect ucrc found lrce liom bolh fec.l and total

contamrnatroDs Only one samplcs from Alaudrn prolc(I contarncd both fecal coltform and

totalcolform (Table 7. Frgure 14&15)

zo e2 zone4 Alaudrn

Fr3!rc lLl W.lGr 3.mpl. a.s.nd pror..r3 *rth lN2l colrfoim conl.m'tr1ron

Rerulls Dd Drs.Dssron

=aooo
e30
E

3 10

Prcs€nt sludy rcsults showed that

conlamlnatcd wrth lotal collform bacterla

.oni.mrn.rcd wrth fccal colrform bactcia ( I

ll761 0o of dnnLrng rvatcr s.mplcs \\erc

uhcrcas, the .t 7 oo of the samPlcs wcre found

rgurc l6)

Checlclztron ol d.nhn; ${erqul[ tnl'abu](rh \rEhrsr,m Page {5 ofTl



R6ulLs od Ds.uss'on

-E
Oo
a

E
o

o
E
oF

'160

150
140
130
120
't 10
100
90
80
70
60
50
40
30
20
10

0
zonel zone2 zone4

FrluE l5 w.r.rsrmpl. hD.s tnd Projels Mlh

zones Alaudtn ANSA

I dr:l .o[torm cotrt.mrMiron

OT Colform cont.hrnated w.t.r

AF colform cont.mr n.ted w.ter

frguE 16 Drr3dm of cohlrmtnrl.d w.t.r ul h I olrl .ol'form rnd f.. !l col rtorm
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CHAPTER 5
CONCLUSION AND RECOMMENDATIONS

a. Conclusions

Thc sludy showcd morc v,umtloD among physrcochemrcal and blologcal Paramctcrs rn

thc somples collcctcd from vanous locatrons ol K.rbul cn) Based on thc dala oblaned from

anallsrs of dcep $cll rlater. watet storagc lanL and \\ater dlslrlbutton net\\ork' It can he

concludcd rhat pH. turbldrt] ard rcmpcralurc sere \\ rlhrn lhe permrsslblc lrmrts of U HO and

ANSA for dnntrng watcr \\Inte EC for 16,l7qo of\\ate. sJInples from dlflcr€nt locanons rn

Kabul crty was hlghcr lhan thc hmfts Slnrllarl) lhc bacteoal analysls rcsults showed thal

1176 0/o dflnhng watcr samples wcrc found lonlammalcd ulth totat collform bactcrla

\rher€as, 4 7 o/o of dnDhng \tater sarnptes lvcrc tbund contamrnated *rth fccal coltform

bacterla

The prcsencc of fecal cohform rs rndrcatr!c o, !!ater recervmg set\age cmucnls and fecal

matcflals Furlhcrmorc. lacL of surtable seuagc drsnosal l;clhtlcs mostl) causes lccal

contamrnatroD of wcll. drstnbutlon netNork\ and uatcr storage tanls Th€ old watcr

drstnbutron nelwork Is thc marn problem rn drrnkng !\rter contafirnatron' because Krbul crt]

watcr dEtrrbutton nct$ork was Installcd about {0 \cars ago and duc to lcakages tn water

drstflbuuon plpes and abscncc ofsultable se$erdge s)slcm for domesltc $astc l!atcr, mlNng

and conlafirnalron ofdDnllng wetcr occurs ln lht \lud) arca- !\atcr slorage tanks $cre nol

properll covcred, water dtstflbutlon PlPchnes p.L\srng through .!\ rstc watcrs prcsencc of

septrc tanls and absorbent \rells. c\rsicncc ol poorl\ chlorrnatron slstcm. PIlcs of garbagc

{ere found rn se!.ral poDts of Kabul crl) *rthoul an\ ProPer managemcnl lhat can cause

\ra1er contamrnalron LacL ofpropcr laboralor-\ b\ \fPA for measunng and monltorng of

Chr4lenanon old.nktnS watcr guhl) 
'n 
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Ch.nrcr 5 atrdu'0n ud Rccomndd'ons

qalcr quahty .nd lack of professronal staf, lor llatc. mrndgement slstem l\crc found somc

baslc rcasom for the deterlorahng tratcr qual(J

b. Recommendations

As r rcsull ofrhc abo\e stud) aid firdrngs thc fo llo{ rng recommendatrom are glvc n

> To achrcve the goal ofsustalnablc dc\elopment cooPerrron bcn\eeD golcrnmcnt and

pubhc musl bc strcngthcned The go!ernmenl should marntarn proper walcr

drstnbutron nct*orl md lhey should nlstall a nE\\ neh\orl cll ovcr thc Kabul c() lo

suhsfilute the old onc

i The respons,ble dcPartmcnts musl marnldrn rhc drrnkmg \raier qualrt) Brthrn lh.

rccommcndcd hmrts ofWHO cnd ANSA slandards

> Covcrnment should establrsh outfit laboralofles tor measuremenl o[pollutants le\el rn

watcr body Thc] should rlso lnslall \rzler illtratron Plants ard for drstrrbulronofsaf'

dflnlrng walcr lhc) should pcrform $cllrrmed chlorrnanon

z Rcsponstblc depa(menrs should Protecl drrnltng \\ater sources from waslc $alcr and

othcr contfinmants And dnnkng \alcr should be stored tn well Protected walcr

sloragc tanks

> For !tastc watcr dBposal thc! should aPply surtnble scrcntll'lc methods

> Properly punficatton ofdnnkrng *ater ts neccssar) before suppl]'lng to cor6umcrs

Mu crpal watcr supphes should rcgularl' bc .rn.rllzcd for coltform bactcrla. lndtcalor

of fccal matcflals rn dnnkrng qalcr Mrnr\tr) ol publlc hcalth must rmprolc a dala

regardlng the cpldemlologlcal aspecls o[ $alcrhome dlseases

> To bu d Ihe awarcncss ofconsLrmcrs aboul lhc srgnrlicancc ofwater quahl). medra'

rcsponsrblc dcpanment's publ,callons and educdl,onal rnstrtuhons must be uscd

C h{r(.n /fl r)n of.tnnLr8 ecLd qu.l,t\ rn \rbu C rl} \llhinr\IJn Pagc 18 of 7l
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