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ABSTRACT 

I I 11S!C'lmler IIrigation 1111.\ been pm ctlccd sillce long in Ill e l'ieinity of rile huge cities, 
t(JII.)/.1 II lid iil/ o7leipolities Like JIlO I't c/cl'd opiJ1!; countries, lhe mllnicipalities lll P(l ki~ {u ll 

ore nor hl/ollcialh' sirollg cn()/I ~h {() spend lIloney on trealmentplul7ls fo r iVa.l lell ([{('I 

TIler£' (Il l' 0111) 11" U uptiullS ( CH It t lSl e H aiel' di.IJ)()sul, Ic' dumping into lile agricu /rll l'lli 
elmills, 1~/lic ir 1II0SrlV end up in irngul un UIIIlI/S , or irrigaling tile ati}{{Cellt lullds, al1d 
111t!I'I'jore luuili:::ing hazards associated f', 'Jtll lIS use. l/oweveJ; wosrewCl/er irngOl1017 
may degwc/.: tilt' oils and glOu ndlVarer A researcn is being undertaken in the ,ieLi l/1) 
of l/al'oon uvad Mu nicipa lu), where waslewa ter irrir;atiUIi has been practiced sin {'(~ 

196U Tir e objectives of Ilze SlUd\ {{re: estimarion uf Chemical and Biological quali fY oj 
waste Iva lel; prediction of lir e pOlcntia/ huzards on groundwa!el; and risk aSSeSSl1lent 
fo r tIle workers and users. 

Th e. on a/vsJs oj lvastpwaler samples slzmvs [h e existence ofsome hea vy mewls, Co {{nd 
Cr Ive.re fo und more l/r an tir e FAG standard for irrigation The comparison of Ih e 
groundwater samplps from the ww (wastewater) inigated lands and the cw (cu na l 
Ivater) irrigated la nds manifests slightly higher accumulalion of the heavy mew/s in 
the groundwater of ww inigaced lands. The microbiological analysis ofgroundwCl ter 
exhibited Iziglu:r number (If EColi in ww site's s{{lnple lhan groundwater fiom tlze cw 
inig(I1 ed londs, but these E. eo li are not Important from agriCtlltural point of view In 
addiliun 10 tlt il the /otol CoIiJi'Ol17 and helminth eggs were also delected il1 luglIer 
qUCllllll ies in waslewala which are higher titan the WHO/FA 0 standards fo r was(p w(l{er 
li n go /IOn The hookworms and roundworms were also de lected in the wastewarer 
samples The EC of WIV IHtI' higher rhan lhe CIV and contraly 10 this the DO. w{/sless 
than lire C W Dwrrhea. Dysl'ntelY cases (I lid Nail pmblems were higher in the waS/('WlIIer 
Ll sers (l nd thelrfami/tes t/zan [he canal wa ter users. By dumping tlze wastewaler ill th e 
nearby droin, (he quallry of the drain age effhlent will be degraded, effecting {/ hilger 
pal1 (l/the community in telmsoflzealth risks, and en vironmen tal hazards. 

INTRODUCTION 

The global water shortages and fc od security issues 
related 10 population explosion ne cess itate 
shifting fresh water away from agriculture to 

mOre pressi ng uses. Therefore. search for new water 
SOurces fo r irr igation is req uin;d, among which is the 

e·use of W,lst cwat e r for agri c ultur a l purposes 
Wastewate r irriga tion has long bee n ad op ted in the 

developing and deve lope d coun tr ies, due to its hi gh 

fert ility, as well as due to lack of infrastructure and 

facilities for disposal o f was tewa te r effl uent. A t pica l 

wastewater effluent is composed of d isso lved so lids, 

many organic and inorganic substances, pathoge n ic 

organisms, nut rients and heavy met als. 
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lNN Cj r-,IUNIC II'A L WASTU\,ATlR FU R IRRIGAI I()N: ENVI RONMI:. IA L Hr\ ZA KD OR OPPORT LINI TY 

The u~e orll ' <I ,te l~ at cr d il uent [Ul j rigntion has l11 any­
tllid 11\.: ildi t ~ rlll rann ers; one till..' :\vail ahili ty 01 exCcs 
;\ illOunl o illulrient rich wal 'I; <[n d un the other ha nd 
f11Ch' l1t J( )11 fWI1l e lwl l'l)nm cn LII pullutioll ca used Iw cii ~ 
po,lng I hI.: 11 :ISlc ll ;lIerelllucn[ ulI lllto the dla inagc and 
the III i;c.: lli ()11 111.: 1\\01 b 'vV;I'le \\'aLLr irr if..llti o n a lso 
, e l'l l' <1\ d "n:ltul <I I" trc<III11t..:1 11 L'li lId Tile \\',I,t":\\' <1 
lei is,ti") C(III:-- idt..:IClilh" h"" t 'lllv'; lillit e ultiJc II ', \)1\;1 ­
Il:l ,hOll,I~C~ 1ilgctilcl Il illl Ihe-e hendi t~ tilc II , .,te ­
II', IIL'!" II rl~:l{h) 1 :tiS() h:l-. 'd ill>.' Pl llC l1t i,d 1l< ll<lrd 'U,.h (I , 

hedlth ri,k lor the i ngalo rs gll.lul1d\\'<J tl.'r an I , o il UI1 ­
t:llllil1 dlll)J1 hy (), lc:lchill~ <lIHI the hC<lI;' meta ls :ICCU­
lllul:lli OI1. T hL' he:I\'\' 111 L'\;I1 :llTUlllul"t in n is much :--e ri­
I llh CIlI irol1 ll1elltal concern. II hich ca Llst..:s tiJ e toxicity 
[ 0 the pl<lnh :lI1d tile anin Ld" 

TI cse cnviw lll11ental tlll~ : lr s rc qull c the d isposal of 
II :Is lel\, :1 Ie.: r e III Ic nt a ft er pi ope I ! n.: a till e nt. \Vh ich seems 
iIl lposs lblc in th 'pre ail ing dLp lorabk financ ia l cond i­
tiol ' lI llhe 1ll 1lf1icip <1l ili es . Ill' m unicip <1l iti es in deve l­
op i n~ cl1ulltril" Cven lu !lot h,,\' ' Cl i lugh money to pay 
the ll ..,t,llr. So in thi" <.iL:pll:\'; ing -.cenario til' be"t and 
the I1ln~t en Inl 1[l1CIlI;ti III 'IHlly wa ~I~ I\': iler disposal 
opti ons <Ire 11 1ll 1h:d tll \\:I~tc I\ale r irr ig,1[ ioll o r dum p­
ing. it in the d l:li Il <l ~e 1ll'1\lnrk Fro m public I)(.:a lth ~t'ln c.l­

po int. tl <.: Cil e lllic <1 1 elllb lit licll lS and pa th ogenic o rg(l n­
isms ale ul 1l1,lju r Clll1 'e l n in th ...: wa stewa t.er that may 
cau~c ad\'e r~e lung-tl'l1 he,till dIcc!:"> for worker' and 
tlte pco pk J\\ IIIn~ ,II (\ llnd \ a\h: IVa ll:1 irrig; lled ~ilcs . 

H OI e\ L' I little kllo\\ kdctc i<; a\'a ih l,1 ' in Paki, tan abou t 
[Il l: act u,tl l i.,k of w:l slC\\ '" ln duc to ah c nee uf ana lyti­
cd lacti illcs. 

The p ~lpe r (J im s at cOl1l par iIJ: the two most co mmonly 
lI sed al le rn:llivcs for wnstewaler d isposal by est imation 
ut ch(mical <1nd biulugical <.J Ila lity of wastewater, pre­
d icti o n llf' the po tent ia l haza rus on gro undwal 'r; and 
1isk a..,scssment lo! the II Ll rke rs and uscrs. 

2. REVIE\V OF I,ITERATURE 

tv; for as water LJuality is conI.. 'riled the r.kctrieal o n­
ductiv itv. p H. rOI:l\ Dis' ol eel Sal ts, D issolved Oxyge n, 
Bioc hemical Oxvge n Dem (lr~d, and path uuenie orga n­
ism s arc impo rt ant to study. T heir impo rtance has been 
de scr ibed in the follOW in g. 

According tn Weslcot and Ayers [1]. pH. of wastewater 
at lects metal sol ubility as well as alkalin ity of soils. No r­
mal range in municipa l wastewater is pH 6.S-K.S , bu t 
industri a l wastes ca n alter pH significantly. In most of 

[he ' ity surface wate l S pplie,> gl: l1e rally have lowcl lev_ 
cis of salt th an grou nd w<l lLr . T he majlll' ity 01' t' lties, 
howe 'e r, t(t\-.e their wat '1 S Ullpl il' ~ rro m grc un d II <lICr, 
1\ hich v:lric' s gre atly in <]ua li lY Til e le~11 illcLi v,liuc of 
l11oret han :tOmS 'cmfOII.:Cw lt h IOt( 21)«( ma.' he ar 
Il it ic s ign ificance . T[)~ \~tlues Il1 ll rC Ihdn 21)()() 11 ~ I arc 
n<'lt considered su il<I \)1c IUrll <l ,tC\\a tc i in ig'ltio lJ .. \hove 
norma l v;dues or pI I ()5 - ~ . - . ca ll elfcu tltc crop \' iclds. 
Occasional problcm\ \I ! Zlhl on I ,d pH <II L l 01 rosiull of 
pi pc li nes and c ui[ll ent ill ig;lt ilin ' 1(1i' s~ QCil1 Liug. 

gin!;, and high l e'l du~tll' h l\l lil1e \lCCUI:. p i I ouhidl \It~ 
norma l r:ll1gc is :1 11 inli iGltor of dbnn fm,ti \ 'Ite r\ . 

The wort.; of Bro:lliht.'l1t fI!ld Rl i ..,~ell,lIl1.:1 [2] \.)11 nutri· 
en t:; and t!l ei! prese nce in till: lllun icipal V,"S!CII';\ lcr 
sugges ts [hat it provide fert il izer he nefits tu the crops 
and l(lnd produ ctioll but iI1 cC lta in ill\l<lll(,c.' v... hcn in 
excc ~s i ve amount would cause prohkm' rel:1tc lin ex· 
cessive growth. delayed or uneVe n mat urIty. Tilt: most 
beneficial and tbe most frequen tly excessive l1u llienl is 
ni troge n. T il e cone ~nll at io l ){ wastl'\Ii1lcr cont;till ing 
20,40,60 mgjl considc! 'd wea\-. to str ,)ng eUllccntl "ted. 
Phospho rous is an t.: sse nt ial c lement in the l'.ro\I'th of 
p l ant~ and r:leili t,lt es nuwni ng '-Ind 11l:lt u ill. 

In small quanti lies, many elements arc csscnll~" Ill! 
gruwth hu t their hi uh concentra lion k:l vt.: Ilegative d­
lects by ca uSing toxicity to pla nb and anilll,Iis. ln 
water e fflue nt the high concentrat ion uJ he,lvv mctals 
considere d harmful lor thl' plan ts u tiliLl ng til. \ 'ater 
soils and gru unJ wak l. lil' major S()UI-ce~ of I It: 
metals in municipal w(Jstewa ter e ffl uen t arc the ir use 
industria l proces~ illg and the we,lf of hOllsehold Jl 
ing fi xtures and com n1lln ity IVdt ' r supply sys tem'> [3]. 

Tht: ep idcmi olu ica l diseases can be transmitted 
by co nt act, inge:t io n, or by inha lat ion uf infect 
age nt s. Tbe contact with infect iolls microorganisms 
not always result in il lncss. h' illnc\s occurrence 
pends upo n the interre lation 'bips bl.!twccn the host 
the infectious age nt. Crook, [41, defined !Ilnes~ ca 
variables as fo llowing 

(i) Number of th e 
(dose) 

(i i) Number of th e orga n
the d isease (infecti ve dose) 

isms llceeSSi Iy t ) ini t 

(ii i) Organ isms a b ility 
(Pathogen icity) 

to ca u ... c 
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The degree to which the orga nism can cause 
the di sease (virulence) 

And the re lative susceptibil ity of the host. 

ughtlli and Ahmed [5J specified the nu mber of infec­
doses of the microorga nisms causin g diseases. For 

mplc 10' En tcm paltIogens, E coli are necessary to 
use disease, 10 shigella ca n c<.l. use infection and 20 cysts 

fE. hisrolylica are e ·scnt ia l to ca use infections. 

Itrate in walt:r i.. considered a final oxi dat ion product 
ofnitIogen-conta ining matter. Ni trate conce ntration of 
several parts pn mil ion mav indicate c0nt aminar ion 
byscwage wat ' r. The e iect of nitr.ate n industrial and 
gricultura l usc of wate r IS negltglb le but excess ive nI­

tc in drinking water is a ma in cause of a condit ion in 
infants known ·IS methemoglobinem ia "blue baby dis­
easc". Th is dise ase is much common in ru minant ani ­
mals than in humans (Broa(jhent and Re issenauer, [2]) 
The nitrate content in excess of 45 mgtl should be re­
arded as unsafe for infant feeding. 

Adequate cone ntrations ot dissolved oxyge n are nec­
essary for thc li fe of fish and other aq uatic organisms 
and the prevention of offe nsive odors . D isso lved oxy­
gtn level:- are consider ' d the most important and com­
monly employed measure m nt of wa te r quali ty and in­
dicator of a wate r body's ability to support desirable 
aquatic life 

M TOODS AND MATERIALS 

Study Area 

The stud was carr ied out o n wastewat er a re a o f 
Haroonabad town, Bahawaln agar district in southern 
Punjab. It is si tuated at the edge of the Cholistan desert 
with a population of approximately 79.000 (Depa rtme nt 
ofPublic Health) G roundwate r is brack ish havine EC 
O~3 - 3.5 mS!cm and unfit for dr,. king purposcs .vThe 
Climate in the area is cha racteri:cec by large seasonal 
f\Uctuations in tem pe ra ture and ni nfalL Rainfa ll is 
mainly limited to the monsoon period of July, August 
With ave rage of 200 mm/ye ar. The ground water table. 
!hat was upto 30.48 meter helow th e surface befo re the 
mtro~uction of the cana l irrigation sy ·te m, has rise n 
drastically and is between 0 and 1.5met r bel ow the 
urface in 70 o/c of the a rea (WAPDA, [6]) Th e main 

crops of the research are a a rc a varie ty of vegetables 
dUTI ng both Rubi and KJw rifs aso ns . wheat, cotton and 
Ugarcane are also cu lt ivated in the wastewater irrigate 

Thc Haroonabad town is depende nt upon irrigation 
wate! from Hakra-4/Rcanal for agriculture, i ll d u ~trial 

and drinking purposes . At pre sent , the water su pply 
scb eme co nsists of one pe rmane nt connection with 
Hakr:1 4-R c,mal. It consist· offivc sedimentation ta nks. 
filt e r beds, clear \valer we ll , pum ping house ,mel over­
head stora gL: , several main, l"lnal pipeli nes Accord­
ing to the city map about 1)0% or the hou. cholds h:t~ ;1 

household connect io n and 182 IId ay/capi ta water ~llP-
ply has been observed (Ensink et (If: [7]). . 

Irriga tion in and around Harollnabad happe n · ,ll 'il\­
era l si tes wi th raw sewage sometimes tn combi nat ion 
with the canal wa te r. Some of these sites eire only 1<': ­

cently irriga ted with was tcwelte r () thers, includinl!. the 
mam si t, already for 0 er last thi rty _ears. At pres::nl d 

pumping house is in fu nc tioning near the bl lS !o.tClt ion . 
which disposes the sewage from the mai n .. cwer. The 
Mai n disposal scheme c nsists of two pumps (40HP ) 
work for round the clock. An area o f 149 hectare: is 
irrigated with was tevvater. The toral d isch arge fro m L1 e 
main si te ' is approximately 3456 m.\/day of raw waste­
wa ter (Ensink et at, PD. 

3.2 Methods 

3.2.1 Sampling 

A 24hr \ astewa ter monitorin g was conducted at the 
wastewater disposal sitl: in Apri l, 2000 fo r EC. pH, DO. 

PK and Heavy Me tals ana lysis . T he EC. pH and the 
DO we re measured at the spo t wi th an interval of two 
hours whereas samples for o ther chcmi al analy.- is wert: 
collec ted in the bot tles with the same in terval. 

For groundwat er analysis, 28 observa tion wells were 
installed in the waste wate r irriga ted la nd, among wh ich 
13 were insta ll ed at a di stance of too I11 e l c r~ ;l nu re:-.t ()f 

the wells we re install ed onc per 10 hectares. Tht:se welis 
were installed at a dept h o f 7.6 2 and 4.57 I11c lns 
rcspcetivd y with fi lter at a -' meter depth from the !:mil 
surface. A handpump with ' tube was used fo r collect ing 
the water samples from was tewater area, when;,Is 
IWASRI observation we ll was used to get rhc sample 
from the ca nal water irrigated la nd ,;. 

. asco Whirl-Pak samp ling bag~ were u ~ed in wa ter 
samp lin g fo r E .coli a na lysis . Fo r he lmi nth s <In d 
protozoan analysis the wastewater samples wen~ brought 
24 hr before the centrifugation of the sa mple for 
sett lement of all the micro-organisms in the hottum. 
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3.2.2 Chemical Analysis 

PllrlalJl e Della Logging Spect roph o tomete r (HACH 
II Ri2()\(J [ ~I) were usc! fur t he ,itl, iI~ sis of :.Jitra tc 
( (\-N ), Am monl ,1 (1\11 ,) emu 10 l,d I, p, K II ACf[ 

C' ) \ ')(i cunduc ti vily mctc i aouT! \NSp!-[mell:rv\ c le 

lISC U tu J1l e a~ u rc rc (LJeclricCo ml uctl vi !y) a nJ pH rc­
spectively. I-I/\Ct I ( 0 150 conduc tivity meter or D O 175 

melers \" LTe lI ~c d lur lh ' mc astll cll1!:nt of te l11pCr,lturc 
I II \ itu fl A '1 -1 1 0 175 Dissu lved O x gCI1 met!: r W , IS 

lIs!:u fur th e me,ISU renl en t u f DO \ Dis-..olved Ox-yge n). 
130D Tl,tck ;tpparalus was uscrJ lor BOD analysis. The 

proccrJurcs as recommended hy I IACI-I com pany, 1996, 

was fo ll lw.led. 

3.2.3 Biological Analysis 

Fur rhe mc ;\sun.:men t or E ColI. wale r samples were til ­
tcrcd With a Milhpore lilt er syst 'm (Millipore, USA) 

using a () -15 mm MillipLlre fil le r typc HA , inserted in a 
sl n iic 1icrutill llJ() mL tunne l (M il lipore), under a 
vacu um prL'ssure of 10 ern Hg T he vacuu m was cre ated 
thruugh a han d-pump co nnecte rJ to two 1O-lite l tlask~ 
in orde r tu have constant v: lcuu m during the filtra tion. 
Gdmdll eli i dishes, GN-f Illctr ica! membrane filters 
(0--1-5 Illmi' 7 mm ) and A gal (M-Co li Brolh Blue 24) of 

• pH 

:r: 

I 

0 :00 4 48 9: 36 

HACH 'e re u ed. Hach Portah le Incubator was 
fo r the E..Col i incub'lt ion. - rm el 
used fo r the co unting 01 E Colt colonies. 

f he numb er of hel minth cugs per liter was colk c . 
dete rmine by th e centrifu ga ti on tl ot alion me 
which detects' 20 !:ggs per liter. Afte r ccnt rifug tiun 
the wastewater samples the slides were prepared in . 
line so lutio n fo r detecting the pathogens unde r p 
cont rast microscope. 

4. RESUI.,T AND DISCUSSION 

4 .1 Sal~nity Levels in 'Wastewater 

Results reVl;al tha t the ave rage val ues for pH, EC 
TDS in wastewa ter is in perm issible limi t and can 
used for irrigation purposes. Ir this efIluent is d' 
disposed into the dra in it might incrc<lse or dlSlllIb 
sa linity Iev' l of d rainage eftl uent in the su rface 
The pH, EC and TDS measure men ts du ring the 24 
monitoring have be en give n in Figs . 1-3 
Th e pH valul:s do nOI change much du n ng the 24 
period, re flecti ng that majo r activities t!iakd tD 

usc do not change mu ch. The values of EC <I nti 
are relatively lowe r during the peak wa te r usc 
(Table 1). 

-Log. (pH ) 

• 

14 :24 19: 12 0:00 

T ime 

FIG. 1. nMPORAL VARIATION IN PH DURING 24 HR MONrr ORING 
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• Ec (ms/cm) )g . (& (01:; /cm)) 
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FIG 2. TE.I1PORAL VARI/1TION IN EC DURING 24 HR MONfTORfl'.'(; 
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FIG 3 T 'vtPORAL VARIATION IN TDS DURING 24 HR MONITOR ING 

AnAl) TOWN 

Constitue l1l U nit Average values Typica l Range.:, 

Electrical Conductivity (mS/cm) 4.2 (I-.I 

mg/I 1960 0-2()(J() 



4.2 	 Crop Nutrient Status of the 
\\'astew~lter 

rhe Nl-'K kl,.~1 in the w;IS!l:wakl h,ls been given in the 
[lill ie 2 T he t'ltai Ilitrlle-cn con tent in the wastewa ter 

\'-<lS KI Illg.l . Thi s co nce nlI.lt ion i ~ plrtecd in st o ng ni­
trogen co Ice ntl ,11Idn category. Tota l P and K were ob­
sen ed a: )-1.07 a nd 37 01 0 ll espcct ively. Thi sshows that 
the \\ ~I tn conl<l i ned high amount of fcrtil i z~'[ . Broadben t 
and Reis.,en,\Llc r. [2] opines that wastewate r applica­
lllJIl increased the Cl Op pwduct ivity and th erefore it 
savc:- the money Oil pu rch(\s ing the a rt ificial l'crt ili/c rs. 
Til e di ., llSlnC: u lt this nutrient rich waqcwatcr in the 
SU II' ce Jl dins woul d on one hand wa:,te the pl cc ious 
nu rr i e n t~ ;'lv;lil (\hlc in it. ;tnd on the ther hand subs ta n­
ti all\' incrcasl' ege tation III the dra in and growth of 
\\'e 'ds reeds. The vegetat ion hl 0cb the fl ow and ulti ­
motdy reduces the ctJicic ne), olt he surface drain s and 
inc rc..:a.,e the ('(l\t 01 mai nten ance. A con temporary study 
Or) m,tiar ia lu und marc mosq uito larvae causing ma­
la ri a in the wa ter wit h agu ;\t ic pla nls than other wote r 
~ources (person al cOl1lmuni a li, n with Mu ha mmad 

I IkhL tl B ;l lg). 

4.3 	 Ilea,',), Metals in the Wastewater 
Effluent 

Tithlt: 3 prc\ents the conce ntra tion of heavy metal s in 
the was tewa te r. Except Co and Cr a ll the heavy metals 
arc in the ra nge of fAO [9J standan.ls for irriga tion but 
Cd . -i and Pb arc in higher a:noun ts than the drinki ng 
W<l tclt and 'llt j., .'el by WI IO [10J . The conce ntration 
uf these heavy metals above drin king ~ tandards restricts 
th e option for du mping of wJskwatcr in the drai ns as 
the: communiti es li vin IJ ncar the dra in ~ insta ll ed hand 
pumps lor tappi ng. see page f'J r drinking water. Du ring 
ex treme drought pe l iod!> and canal closures, the dra in­
age efflue nt is dire ly u 'ed for drinkinn hath by human 
. ~ well ,I., by an im als. 

Th Oll nh the Co and I hilve ~ l ig htly higher conce 

tion than the ir riga tion standards but nor highcr l.f111Uuh 

to c'lUse dam age to the plant tissues(Pag<.: <wei ( h,fO~ 

[3]). T he rclrllive ly low co nce ntration of hC; l v~' m 'IJI 

ill the wastewater d llucnt might be due t the ilh~ln\:c 

of in ci u!> try ming heal'Y mct,Jis. The occurrenn: 01 lite 

hea '} metals is due to the domes tic water use a~ n\:,l"y 

metals always exi, t in small amou nt· in thl: dum\: Ie 
waste\val 'r (Page and hang, [3]). The dcta ikd nUt 

tuations in the concentration of hC<lVY metals during It 

24 III wast 'water monitori ng has been shown !!lthe FiL 

4, revea ling that the con ce nt rat ion of ir n inu\.: ·\ \ ~ 

during peal-. ,",ark hOll rs, The ollier metals do n(J t S(;~m 

fluctuati ng much. 

Thuugh the hea vy met als are 

standards for irrigat ion but their disposal to the d .linage 

efn uent will not be app reciated. In ca~e of rc-u t: llf 

dra in age effluen t th e conventional water trca ment 

methods are not ab le to remov the hC<lw ml:wls as 

they are adsorbed or precipllal~d by su~pcndcd suli d. 

T hey arc ef fL:e t ive ly re mo e d b rcm OVln " 

suspendt:d solids (Page <l nd Ch ..ll1g, l D· 

4.4 	 Biochemical Oxygen Demand 
the Dissolved Oxygen in 
Drainage Effluent 

The id eal dissolved oxygen level for fish is between 
and 9 milligrams per li ter (mg/l) ; most fish cannot 
vive at !evels below 3 mg/I f dissol ed oxygen. 
amount of DO in the wast('water effluent was 3. 12 

I which is satisfactory for aquatic li fe . But cxLr' 
higher va lue ot BOD, 668 mg/I is not des irable and 
case at dumping rhis wate r in drain . With this 
level. it will be a se lioLis th reat for aquatic li fe . 

, Hili WASTEWATER SAMPLES 

Comtilucnl U nit ConCClll raliun 

Total /'< n,gli 81 .00 

Total P mgll 8.07 

Tu t«1 K mgtl :l4 .0(J 

http:standan.ls
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4.5 Pathogenic Organisms 

4.5.1 Fecal Colifonns 

Biologica l facto rs al e sign ificant in I lc rm in ing the 

quali~ of wate r. ccording to the WI 10 sta nda rd . the 

pres~ncL of fe cal co li l.o rm oq a nisll1s esp cially Esclz eri­
dlw Cull in a wa ter sample indi cates the bacterial pol­

lution a nd il shoul d be 0 cou ot/l OOm l [o r dri nk ing pur­

poses.lts presence ind ica te ' health riks such as dyse n­

tery. diarrhe a. typhoid , and chole ra . Resul t-revea led 

that wastewater co nta ins > 1000 co unt/ lOO ml of Jecal 
eoli/onlls and TOla l co lijorms. If this water is directly 

disposed IOta the surface d rainage syste ms, it wou ld in ­

crease the microb ia l quan ti ty and ul tima te ly co ntami­

nate the qua li ty o f drainage and w ll e ffec t the large r 

areas/comm unities who co me in contact with this drain­
geeffluent 

S.2 Helminths and Protozoan 

e princip le infectio us agents in the wa~ t ewa te r are 
. ed into bacte ria , pro tozoa , helmin ths and viruses 

k. [4]) . The de tect e d o rgan ism' have bee n pre­
ted in the Table 3. A mong th e de tected organism, 
protozoa, E histolytica is the most se rious of all the 

ca using the a moebic dysen tery and a meobic 
. T he o the r protozoan, the (1 agella tc Giardia 

lamblia is the ca use of the di sease giardi asis. wh ich IS 

reo po nsible fo r gastroin tes tina l d isturb a nces, di arr hea 
and disco mfo rt . T he hookworm and the roundwo rm 
(he lmenthic parasitl:s) an : the nlajo r eau 'c o f the d iar­
rhea, especia lly in the chddre n under 12. T he egg. and 
la rvae o f helminths a re res is tant to environm :n (l i 

stresses and ca n be c. peeted to survive d uring usua l 
wastewater disinfecting p roecd ure S~) in d rains the hel­
min ths ca n prove more dange ro us for the communities 
de aling with drainage e ffl ue nt. 

4.6 Effect of Wastewater Irrigation on 
Groundwater Quality 

4.6.1 Effect of Heavy Metal Contamination 

The resulb have been pre cnted in the Table 4, which 

show the slightly highe r c ncentra ti o n of the al m(lst al l 

heavy metals in wastewa te r site 's sample except Ni. This 

table shows tha t the wastewate r irr iga t ion sl igh tl y 

increases h eavy m e ta l cont am inati o n in the 

gro undwater . Fro m these gro un dwa te r a n a l ys i ~ it ca n 

be predicted tha t the was tewat r du mpi ng in the drai n 

wo uld not exert grave influe nces on groundwater quality. 

The r la tio nsh ip between was tewate r and grou ndwater 

heavy me ta l co nta min at io n is p rese nte d in Fi o. 5 

(Tab le 5). 
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I AnLE 3. OLe lutEN("E O F PATIIOGE ' Ie ORGANISMS IN lilE WASTE \\r\TEH EFFLUENT 

1 ' ''l h O!!~11 

E,dl\; ricl lla ( n l i Bacte rta 2 

Helm int h, 4 

Ilc lminths 

Pl o to7oa I II 

P rOlozoa 

unl E ·j ,,\ [ It.\(.!' HI', \\" ~I E'IALS CONn: lRATlON IN ( ~J('; / l.) 1/\ TH E \\ASTEWAfER 

I I '!l1 ent WW Sal1]r l ' ~ :-..1:.\11111111 1 I rr igi11 lon SUlnOlJ l .1 

0. 22 S. OO 

0. 07 0 2(1 

~ic~d Ni 0. 14 0. 20 

CiIlOmi llIn, C I 0 23 0. 10 

LCiid. Ph TA 2. 00 
--_.__ . 

Corp '1' , ell 0.U4 5.0U 

Coba lt. Co TA 0.20 

Cadlll i ll lli. Cd 0.06 0.05 

ZI IIC . ZII 0.01 11.01 

4.6.2 	 Nitrate in Groundwater 

Results show tha t the W' s lewaLt.:r cont ai ned the nitrogen 
am u nt in th e r ang e o f 192-320 mg/ 1. T he n itrate 
co ncentrat ion in the g ru un d water ra nges between 
2-1 Y2 mg/ l. If the W,t stewale r j ~ a ll owed to d irect ly 
dispose o tT in the su rface dra ins, it wo uld ultimat dy raise 
the n it ratt.: levr.: 1. Peop le U SL seepage water from drains 
Co r dr inki ng, and in extrem ' d rought co ndiLIo ns, drink 
it d i r~ct ly . T he high ni tra te l eyc l l ~ dangerous fo r human 
infan ts and a lso fo r rumina nt ani m als. Disposal of 
wastewate r will ra ise hea lth ri sks for them. 

4.6.3 	 Total Coliform in Groundwater 

In ground wale r the tota l Coliforms w(;;r in the ranges 
o f 25- > 1000 coun t/l OO m l. U nde r most co ndit ions 
was lewclter i, rigation does not present a microbio logical 
thre at to gro und wate r since it is a pr lCess simil a r to 

slow sa nd filt ratio n; most or the pathogens i t t',. rcl,lj nc~ 

in top few meter~ a t the soils (Crook. l4J) . But Tl ults 
show th at cert a in soils a llow to pa 'S the E. coli to tnc 
gro undwa te r . which migh t he due to the Intensive 
irrigation a nd soi l types. 

4.7 	 Health Risk from Pathogenic Micro­
Organisms in Wastewater 

To obse rve th e eUc c t of th ese pilthLJft:n l ~ 

micro -o rgani -ms o n human health two vi ll agt!~ w\!r(; 
selected, one belonged to the wastewate r irri"ators anJ 
the o the r o ne o f ca na l wate r irrigators. A tlisca 'c -;ur· 
vey was conducted in which a ll the agricultural relateu 
individ ua ls were interviewe d including the fa rml.:fS. 
women and children visit ing field' r gularly. The re~ \,ll ts 
o f the disease survey have been presented in thl.: Fig, (I. 

which ind ica tes higher prevalence of diarrhea . dysen­
tery and nail problems among the wastewater irrigalllrS 
than the canal water irriga t rs . 
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TABLE 5. COr-.;CENTRATION (l\ IG,L i Of IlEA\Y l\IETALS fN TillE G RO UNDWATER Of \VASTEWATER IRR I(;A 11:.0 LAND;:, .\ ND 
CANAL \\ATEH IRRI GATED LANDS. 

II 
Ekmcllh W\ l rr i,.il l ecl (myl) CW l i llgillcd (mg.t!) 

h ~m . Fe () 12 

Ir M ;\IlI!~ne, _Mn 

0.15 

(J 43 ill 

N I~kel. :"J I OA:I I! K5 

Ch romium. C r II Hi 0 . 15 

I LC,ld , Pb 0.04 IA

II 
II 
 0,24 
 TACu PC I, ell 

: 
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Cobalt, CO (),U ,~ ().{):; 
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Ift~ 

Caulll iul1 . :d 

7lne Z n 
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(LOI 

U. 67 T 
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1/\ 

II S. CONCLUSION 

From these results it ca n be co ncl ud e d tha t th e 

Wastewater r e - u~e tor agr icult ura l p urposes is mo re 

lenvi ronml.!nt lricnd ly as com pared to disposing it off in 
the drain s_ Wast ewa te r irrigation re s tr ic ts the pollution 

to the dire ctl y irriga te d areas, and irriga to rs. a nd 
therefo re imp i:lc ts on lowe r numbe r of peopl e i:ln d less 

area Disposing the wastewate r efflu ent o ff in the drains 

~ 

woul d affec t la rge r areas an d more people by increasing 

th e co ncentra tion of NPK and p a thogenic ml c ro ­

orga nisms in the d ra ins, The downst ream users of the 
drai na Ie syste ms will be at ri sk, who Lise the dra in walel 

for irriga tion. livestock. a nd [or dr inking, The pa thogc nic 

organisms will effect the com mu ni ties, which come in to 

a d irect contact with th e draina ge cm ucn t e ithe r by 
crossing the d ra ins in the absence of bri dges and a lso b 

o 

animal bath ing. The higher values o t PK will cause 

-h. , .. , .1 

II 
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t hl.: grow l !l o f u ncl .cs lrab le weeds in d ra ins , whieh will 

dtccl th e cJrainage e iJic iency and would Increase the 

m, w llc nance cost. H igh le ve l of N itroge n w il l a lso cause 

thc he a lth risks if t he dra in wate r is use d for d r inking 

either d ir ect lv or from seepage T he high values of BOD 

wi ll be a 5L' r iu liS Huedt for t lte a quatic life. C o nsequen tly 

2li l lile ,e fae tu rs will contribute to the e nviro nm e nta l 

de te flo ration for larger areas. 
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