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Paper 

,. " 
Steel i ~ oiirie :?ii(l-%SC) 

Iirnne I_ i:ane ciuchcd) "2 1-2 -/ 

Pipcd water ssupplics shnitld be cllesigr~ecl 0 x 1  continunits 24 biiurs basis to distsiliute water 
to consurncrs at ;~dt:quarc pressure at all points. iirtermittcr~t svpplies arc :eneitl:cr desira'i>le 
horn the ptrblic iri.;il!.h point of view nor t:conunii~tl, For t(.)wns where one-storeycd 
buildings are (:ointnon and ror supply to  the ground level storage tanks UI tnulti-stc~reyed 
buildir~gs~ the n,inirn~mi residual pressure at fcrrwlt: point shollld be 7tn for direct supjriy. 
W'herc twci-store) ed t>u.uildings are ccmtr,c>n, it rrta.y l ~ c  I2m and where three-stc,reyeci . . 
i>uildi,t~g> are :?aiwsicnt 17 m or as sdpdatcd by local byela.ws. I bc pressure tt::.juirec!fot. iirc 
fighhg woidd ixavc: to be boosted by the fire engiilcs. 

The objcrt9v.e of 'Jlatef dwjoriis Mari;igemlerit i s  to ensure that tile wafer supplied is free 
fwcn ptt,th~ge.i~iic i irgatlisnns, clear, pdamab,ie anti free from unclesirable I;tste and (.i<?~~'i., of 
reasotlal,le tmqreaat-irre, neither corrosive nor scaias f o ~ ~ u n ~  ai.iil I"ri:e from rnirlexlls teiiich 

" l. could prodtict urxcir:sirabIi~ physiological rfkcts. ihe csrabl;lishi-r~et,r of init~imiirn !,~ii?ciarcis 
o f  qtlitlily ibr public water supply i s  c i f  Fwri<iarnerrtj\l i rnportal~i .~ in acllicvir~g chi.; objecr.iu~~. 
Standards of quality form the yardstick withir? wi,iich h e  qu:,lity control of :my public v2arer 
supply has to be ~ S S . ; S S C ~ .  

Sanitary inspections are: intended to provide a rmg<l: ill inliir;n~tiorl znd rc, loc,tc 
potential problibmz;. ' h e  inspccticins aTlc.iu/ fi,r atr uvcrali appraiszrl oCm;ic?y fa(-rors assr-crand 
with ra water supply system, inc:lu<lirrg tlie water wcicks and tile Jistr.ibution sysccln. 
Moceuvcx such all appraisal may later bc vcrificci and ~~>rzfir~n.rcd i>y ni:r,.rt>hir>lciGc:ti xlaiysts, 
wlricli will iriiticate the severity of rirc problem. Sariitmy inspreclruns t'rrirs provide n direct: 
rnethocl of ~>inp~rintiixg possible pr:)hlcms ,il,d sourcci of ccintiixninntior;. l'irrv are atsc, 
important in the preventitm and control of ~x)te:~~li'"ily L;,izcrciori,; ccinJit:iorr, iniiutiing . "* epidcnrics of water borne diseases. i i- ic d;ir;i c1i)taincil !nay iticiriiCy fiilun.5, arltv?,~alit:s, 
opcrat.or criiirl; ai l t i  a n y  c i i . s i >~ l i c i r ~s  fi-otlr norrxjai t b i t  tnc~y nfrcc.: rlre proili~ction an3 



distribution of safe drinknj: wati:r. When the inspectioris are propc:rly carricti oi i i  ar 

appropriate rcjplar inrccvals arid where (-lie i r r~~ec tor  has the knowledge nc:cess,lry to detect 
ixo'llcrrrs a i~ i i  S L I ~ ~ C S I .  ti'ck~iiicai S O ~ L I ~ ~ O X \ S ,  tlic j)rOi/iiction of good qirality water is eosuscd. 

'ishe e~;i,iution of sran~iards fix the qu:ditv conrrol oC fruhlic water supp1,iies has to tnkc 
into account the iirnitaiiorrs itnposcal by local Fictors in the scccr:~l regions of tire corrntry. 
1 '  I i n  Flyi;lcr.~c <:orninirter: (i"iil?) rccciinnzcz~iicd that tlic objective of a public 
water supply shi,iiiai he to .;upply waicr "thai i s  2.isrjlutely free frotrr risks of trarrsrnitring 
diseases, it; plclcasirrg to the setises arid is  s~iiiablc for culinary and laimdering purlxxe"S' >I~I<I 
ddct i  that "freedom iionl risks is cornj,arativr:iv mot-:,: iinpi)aant- than physical appearance: o r  
hardness" and tila< safc:cy is; at1 obligatory starlclaartl itnd physicai 2nd clretnicai clmlities are 
opiic.)n;rl ivit:hirr a rani;<;. 'l'L~t.se i.)bzcr-i-atiorrs a x  reievatrt in the devclopincrit of ;I coun-- 
try-wide .pr.<.igrarns of ~rrot:ected watcr supply systems ii.)r cotnm~initics big and small, niaking 
usc of tlic as"ail;il,ie watt:r resources i r i  the diflerctlt regioi~s, wit11 a witfe variation in their 
physical, chemical arrd acsthel-ic iju~ditics, thal. can I-~c aclrieved by comtnualities in d t ~ e  course 
xi~irhrn thi: lixrriri of tireir financi;~l resources. 'l'lri. irrimediatc riceci is for minimurn wmdards, 
cotisisi.enr with ~lrc saktY of public water supjriics. (:ortsidcrini; thc :;tmdards prcsi:ril~cd in 
tire earlier 6*fa~iil;i/ 2nd f~trther developmci~t in the intenrational sta1iilardiz;il-ion and the 
rot~r.lirions in iht: coimtr);, the fi,ilowing ppitieiincs :ire recr;,n~inc:rriied. 

a)  I>hysicai And C'hc#xrical (*?unlit!! UJDrijx'nki~g Wkker 

' ihu  piiyslcai ;iii~! ctlcrnical quality o f  iii-irxhing water should be irz a.ccordance witti rlir 
rcciimrnetitlctl grriticiicies presentcit in 'l'abie 2 2 .  

'I'ADLII 2.2 

RBC:B$MMBINl)d"S3 C;UIl)I2I,INT<S FOR Y913YSICA4, ANIb CWEMICAB, PAM4T?I'IZlbS 
"-"",-,-,".-.,...,.,,,-~,,,-",""~,,..-..,,,,,A- ' 

SL Glraractcristics **Cause I;# 

J 1 .  . l , ~~ tk , i< i i t ~  (?4'L.t.? 1 l o  
2. <;ol<~ttr  ( L , ! t ~ i t s  on I~l;~tii~~~tnl .5 25 

<;<.bi>:lJt. S C ~ I ~ C )  

J 3. '~!':asit- :tnd <.klolir i.,~riol)jectic-iniilii~: Objcciioi~ai.>le 
-,ti.. p i  7 !) to 8.5 e.h.5 <,r > 0.2 

5 . 'I':>r,i: *?issuiveti solicis (nigll) 500 2i)OO 
6. 'I'oi>J 11;ircJncss (m <;>I(;( 200 600 

!(nrii;/ I) 
7.  ( ; l l ~ { w i ~ ~ ~ : <  (xj c;! 1 ( r i ~ g < , / ~ )  zoo 1 oiii i 
li. S~uIph:itcs (3:s SOJ (ing/l) 200 400 
i). l ~ l \ i o r i d ~ ~ : i  (:is k:) (.i~-i~;/I) 1 .U 1.5 
ii). Nltx.:iics (a:; NO,) (tng,/i) 4 5 4 5 
3 
3 I. c~:tlcit~t~,i GI:; {;:I) (rng/I) 7 5 2110 



- ,-,-, --.-" ~ 

S1. Clr.aracra:sE;arics *k4ccen;.rab8e **Cause for 

Iron c is  I+) (ing/!) 0.1 
i\/l;rnii;ane.;e (a;. Mtl) (t~~g/!) 0.05 
(:c.lppet (as <;ti) (%~l$;/l) 0.05 
r2itrminii1t~z (as !',I) (mgjl) 0 . O i  
Aikallnit-y (!rng/i) 200 
llcsict~izil i:liloi-ine ( 1 ~ ~ / 1 )  0.2 
Zinc (as Xn) ( r~ i i~ / l )  5.0 
I'hcnolic cumpoun~is jas i~ i~cnol )  (i.001 

(rngil) 
/Irrioiiic (letcrgcixts (nrj;ji) (as 0.2 
Lli3hS) 
Mir~cral Oi! (tng/l) 0.01 

TOXIC MATERIALS 

Arsenic (as As) (nri;/i) 11.01 
(:at.lmium (as (:d) jrng/l) 0.01 
( :hromii.~c~i (as hesa~~alciit i:r) 0.0.5 
ijni:/I) 
(;yariicics (as CN) (nifi./l) 0.05 
i.cail (as 1'1)) (n?&l) 0.05 
Se lcn i~~rr~  (as Sc) jtnf;/lj 0.01 
\lercril-y (rota1 ;is 1 Ig) (r-iig/lj 0.001 
I'oiyriuclo;~r arc-)matic 0. 2 

hyiirocarbocls jl5AI I) (ktp;/l) 

RADIO ACI'IVl'l')r'+ 

"2. < k o s s  t \ i p i~a  ac1ivit.y (F3cl/l) 0.1 
33. C;ross i3cta ;~cttvirv MI) 

--I--- "-__I_.._^v-- " , . " . , I x ~ ,  I .o -*----.. 
MOTES 

i ! .  i 
i .o 

X - ,  i'kic fif:~ircs irtiiicatcti r,:iliier tiit: ci>liimn 'A~:ccj~i;~i,ic' arc rhc limits lip!, wl~ich 
\rrater is ficncrall\; acceptable i-r, tlrc coostiincrs. 

.I; A 
~ ' t i p r e s  617 CXccSS (if  illosc rnr.rihoncil ufit!cs 'nicccl,rii[,lc' rciii(i.r tI11: .uatcr i10t 



.ncccptahle, but still tvrag 1 3 ~ ;  ioIerat~:li irr the absence of an idrcmativc arrd better 
srnsrce lbut upto the limits ind(c:arcti c.~rldcr cciluxrin "Cause for 1lcji:ctiosn" above 
whicl~ rhc sotrru:s will have to bc rej~.:cred. 

3- It is l~~~. ; s ib lc  .?.iat. soinc mine a i ~ i i  y x i i ~ g  watirs may i:xc<:cd tirrsi: s:idi.iio activity 
iin,its ai~tl  it, such cases it is nectissary to amdyzc the inrtfiviifuai firdio-twclides in 
order t o  %:;as iZrc acci:p~li,iliq or orlit~rwis~: kit i?uhlic corrsiitnption. 

'l'iie rc:co:~!n.lcilticii gt1ii1eijr1c.s for bai-tci~ic.~ii)~,jc:aI yu:dity arc givctl  in 'l'ahle 2.1. 

Organisms Guideline waluc 

I , . . i t> i i  o r  d~crtr~(>t(:~ler:r~~t ~.:olil(xr~i 
1 ~ i ) L : i ~ ~ : a "  

'I'rciited water entering tire 
tli!;rsiburlnrr systerrn 

!:.coii c r  t o  CO/IF;)T~YI 
! * ,. ., . , . , , iii,LLLC il'iJ . ~ 1 oial ci,tlii;;i-r-i? I-inctcria 

Treated w t e r  iar the disicilruaion 
S)J"x"" 

J<,col i  o r  rlzci.:~ori~iet-anr t:tdiforr:i 
hacrvria" 
'i'oiiil rt>iiii)r~?n h:icci.ri;i 

Cfiisr ~jc i r  bci t.it,rt~ci-aiiic i x r  any IOO-xnl 
san~ple 

'viiist not be tietcctabii~ in atry !OO rd 
&,;anri,li: 
Cfiist not bc deiectabic in any 101)--1n1 
sainpic 

Mils t  rrnt- iic tietci-t:tbie in arry iW)-mi 
$?3,tlhf>l<: 

M L I : ~  not I,c. di:tect:rf,ic in airy 100-lni 
I 111 case of large s~ipplies, 
ullrirc sufficient samples are c sa~n i>~eJ ,  
rni.i.;t not be jircscnt in 95%) of 

Source : \$ k I 0  p;uidcliiles k)r i)ntiitit~g Watcr ('~uaiit!~ Vcji.1 199'13 

"irnnreiiiaic irr\i:stigattve action rnust hc talien if either 12.t.uli or total ~ ~ l i f o m i  bacteiia 
are cictcct:cci. 'i'hc nliniiilutn action iii thc case of total c(>lifi.~rrn bacteria is repeat sampling if 
ti2c.s~ bacteria ;trc dctccted in the repcat .;ample, the cause tntrst be determined by immediate 
t~trthrr itlvcsrigation. 

I, Although il.c/ik is the marc prciisc inilicaror of faccal pollution, the count of  
. . 

thermotolcraiit colik~rrn h~t:t.i:r~a rs an iicceptablc alternative, If necessary, proper 
confinnatory tost must hr: carried orit. 'i'i~tal c~ilifiwrn bacteria are tiot acceptable indicators 
of the sanitary clri:llity of surid vvatcr suppiies, pariio~larly iil tropical arcas where inany 
bacteria o f  n o  san1i;ir.y sijgr~iCic;rt~ce occur in alrr:r.jst all untreated supplies. 



"t is recognized that, in the great majority of mral water supplies in developing 
countries, faecal containinatitri?; is widespread, IJnder these conditions, the national 
surveillance agency should set medium term targets for propessive in~provcmcnt of water 
supplies, as recomencled in volume 3 crf W. i I.<). Lqjdiil;linrsj/r d~fikhq-lvulrr yzlulipl99.3. 

Drinking water must essentially be frce ctf human cnteroviruscs to ensiJrc srcgiigil~le ris1~ 
of traiismitting viral infection. Any drinking-water supply subject to f>tecil cotitaunii~ati(,>n 
presents a risk ctf a viral disease to coilsunreus. 'i'uro approaches earl be used to ellsurc that, 
the risk of  viral infection is kept to a minitnt.iii~: providii~g drinking water from a source 
verified frce of faecal conr;uninatictn, or ndeciuately treating faecally ctmtam:nated water to 
reduce enterovin~ses to a negligible level. 

Virological studies have shown that drinkinig water treatment can considerably reduce tile 
levcls o f  viruses but may not eliminate t:hetn completely from very large vvcilumcs cif water. 
Vimlngical, epidt:mictlo~cd, and risk analysis are providing irnlxxtant infiormation, although 
it is stin insufficient for cleriviiig quil.t~t~tarive aird direct virological critc:ria. Such cnteria can 
not be recomniended for routine trse because of the cost, complcsity, and lengthy l~ature of 
vircilogicni a~~alysis, and [hi: fact that hey can--not detect the most relevant viruses. 

, . 1 he hxiidelitle criteria shown in ?I'able 2,4 are based upon the likely viral content: of  source 
waters and the degree of treat.ment neccssacv to ensuue that even very iarge :erolumes of 
drinking water have negligible risk of containirrg vin.lses. 

<.irourtd witrrr obtained frccutn ;i ~ ~ r o t e c t e d s o ~ i r ~ e  a ~ d  ciocumentecl to be free frotn faecal 
contm~inatioc~ from its zone of influence, the well, pumps, and delivery system earn be 
assumetl to be virus-free. I-Inwever, when such watcr is disttibuted, it is desirable that it is 
disinfected, ant! that n resitlual level of ciisinfectant is mainta.ined in the distribution system 
to guard against contasni~~aticm 

RECOMMENDEI) TREATMENT FOR IIIFFEKENT WATER SOURCES TO PRODUCE 
WATER WlTM NRGEdGPHLE VIRIJS RISK" 

Type of Source Xtccommended Treatment 

Ground water 

Protected, deep wells; essentially Disinfection" 
free of Eaecal contarnination 
Unprotected, slrdiow wells; hecaiiy l;2tratton and dismfc-chon 
contaminated 

Surface water 

I'rroteeted, impounded upland watcr; i)isir;fection 
essentially frtr of  faecal 
contaminatioxr 

Unprotecrrcl impounded water or i:iltration and disirfecticin 
upland river; f a e d  ct,r~tan?ination -- .- - - 



Type of Souact: Recommended 'Trcatnrelat 
. ~ ...F .-.-, .-- ...---,.-- *...- ~ - * 
l.)nprox"c ted lowlanc rivers iaei:;;i i're-dts~ntectron or sro~bg~?, Etraiion, 
cor,t;uz~iriatii)n disinfeci:iori 
i:rrlm~tt:cte(I i\i.a.terslictl; h e a ~ y  I're-tiisinfection or storage? Frratioti, 
EICC;~ <:(>*~~'rn~it~<itic>n additional tre~ttneni ;u:d il~srt~Ccction 

t.'t~prot(:ctcd ~ ~ ~ a i c r s ~ ~ e i i ;  pciss Not rccornrnct~dcil fi lr  dr . i t~lt ir~,q 
fiiccal ccint;irnirratiot~ water supply 

,' l;i',r 2.11 si>uri::i,s, the t~~odiatl ra l i ic  of ruri>idiiy bef ix  tem~inai disinfccticit~ rzii~i;t nut 
> " , . . .  . 

cxcc:cci 1 i~cph~:li,-nctric nirhiilitv unir(N1'i') :and must niit t,xcceii 5 ;\i i L i r r  triglc satriplc. 

~i'er.rnlii:ii iiisir~fi~ction xnr.!:;c j,c.odrice a rcsid~.i:il cot~cetirr:rti(iri oi' frci: c i ~ l o r i n ~  o f  20.5 
irig.llitit. i1fii.i- :lrleilst 30 rninrlti:~ U F  conrl.ci in \vai.c:r :it pi I *, 8.0, o r  rr~irsr Iw showt~  so I><: art 
ri~iiivdcrlt iiisiri;i~ctic~ci process in tcmis of t i ~ c  cicgrci. oi'cntcrovtruw iilactivatiotl(;.9!).9l)'i:i). 

I.iitr:i!ii!ii rliusr be eiri~cr s iuu~ sirnd fiItr;itk>iz or  rapitl filtration (santl, dira, o r  mi.;c.ci 
rnedinj ~ X C C V ~ C I I  I ;~~It.ij~iatc coagula~ioil--ClociuIat~on i t  sedimcntaticiri o r  lloatatiorg. 
i)ir~orn;iceous iartl-i i7ltrat1cjii o r  filrri~tioi,! prr>ir:ss ~ic.mcactstr:~reii tc) l x  i:qriiv:iierir filr vir r is  
reiiuction rat1 :rlso Oc ilscd. i 'hc degtci. o f  vit-i is rcti~xctiori must bc >'iO''i?, 

:\iiiiiii,)di;~l t t t  may cons;>;! I I sziiii filtration, i)xonatic)o y;!:h gmt~t~l i~r  
acrivnreii c;xrbiirr arist)tption, o r  niiy other ~SOCC:C.S ~I~mo~lstrateiI  to :tcl~icv~i .) i)O".o 
cr~ter(~vi~.~ls  rc(.i~.icttoi~, 




