
rf,G lubJoct to I h1gb dt';,.'cl of pollutloa' scre

polatr brvo bro r-bullt, brrt rort lr' in nord of

trprov.r.at or 6-{;llpt Tho drpor rrl1r lr' hlr

1!Lcl7 to bccoro dlrotly pc.1lu3rdl llcorthelrrr )or'

lrrtelcrl bevc oootrnd rllrr prllutlm brl b'c

elulrdfrorthcrbrllnpenorblrrtrrtr(rlallTthr
rottl*at polnt for ...r.Gr cffluat) rorplag rrt'r l,rto

tbc rrl'lr ?tr1r har brra otTcrooir" rhon fodt bt

cul-ag (rlrround{ng thc t'11 l{ilnt rltb corrcntr) tL'

borobolr throagh thorr rtrrtr ltlr thc lurflorr

l. ( t) IFcrtrrnt
At prcrcat thr oa17 rctbcd of trlrtrrat

throughout tbc tr'lrrada 1l tho url of chlorLar for

rtart!.l.latloa prrpotttl Othrr rrtbodr lf' EE'at"aq

bocrnrc tbc prlrat 'orlrc" 
rort thr rc'quircd ttrldrrd''

of rat.r qual.l'tY'1

W
M

\

?tre flrrt
e problu ir the

f,tag frllel Derr

ret.r lndlcetea
rutpcndcd solldr
all of rblch arc
drlnktag vatcrl
nultlpllcttY of

rchrlcr rlrrrc rrtrr qurllt' !1111 b'

roholl to lbrtrlct rltrr frol

to rupPlY Aarao ladYl{' s of tbc

tt to br blsh in ooloort h{6'h lD

rlth tta .lcttt of vrrtoue cbcllcrlr

rbdvc tbr eccrPtablc ltlltc for

It 1r alro rxPcctrd to Produoc a

elgrl bloorr tbroughott olch yclr'

,t9'

F*ovr,t +L* \Jo/a^" 
5rVo,'rvvv\



To o?ercoEe tblo problorr I tr'rtr'at Pfoc'rst haa

bccn daolgned to rcducc t'11 rceldualr to ecccptrbk

llnita, and producc a ftaal vatcr to rcct Yorld Bcaltb

Orgaatrrtton standatdtr ?hc propored Prcc"t rtr;lr

lrG shovn ln Ftgurc Ir

Itc:r tn breckota ttmr (llcro-gcrrala3)

tadlcrte rhcrl provlsloar hre bcrn rrdr for ra rddttloaal

trcatrcnt nn1t, ct chcaicel proca.., rhocld tbLl pro?'

E.c...at.yaftcrap.ftodofopcrrttoaotrsaTrlfrgrrrrdr
t.f,c lacludcd tn thc ryrtco such tt rutorrtlc coatrolr'

ruto a]'arl .7.t4"r to6othor vttb r rodcra leboratorT

for 3arltttr aad tortl'ngr to bclP lciatlla tbrrr
:

rtaadardr r

tbo pla$t r11l bc rcrT up-to.drta rad rtll rrquLro

e tltgh do6roc of orpcrtlre rnd bor hor to hlrp tbr

filrlou.proc.toctfuncttoElngrltlafecto,-"radlrlntrla
flarl retcr qullltr.
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proJGctt and lndurtrlal attcc lJ.rcady rcqutre ratcr

but I eupply ls not 11kc17 to be available for

lcveral lrGara.

Developnent ln general, t! at preaeat allovcd

to cpraad o?er largc aroat vlth no propor tora

ptrnnlng vhlcb uakcr the devclopoent of cslcat''al

rerricaa, lncludlng ratcr, r:ary difflcult' Therc tc

ao coordlnatlon bctrcen lf.,r,lctprlltlca a,'d tbc uatrr

Supply Corporatlon rhLch can dran funda frorr the

HLnlrtry of Rural Affairs for the devclopaent of e

ratcr. n€trork r,'thout rrrtelng to ftnd lf there la

suffLcleat rater to f111 the nllttlc

InordertoovGrcoE€thllproblealathofuture,
a conprebenalve tu'I:.7a, of all rchemec ls rcqretrgdr otr

tho conccpt that a1I contutar! 1111 ewentually bc

eupplicd vLtb ,ator fron a plpclLne3 It rlt'l also

requlre ahorl.ng vherc the needr lre grentcatl 8 pf33cl1a

tatlon of a coat erefuatloa dcvcloped lnto a table of

prlorlt:les, and thc lnclusLon of a finaaclal plan

strlllar to that prevlouely dllcu!aed6

At the talac ttPe, greater eurphella shou'Id bs

mrde on the .vall-ablllty of ratar ln glwtag approval

to to-rhcad vlth dcvelopneatt' and controla chould

be cet to llnlt devcloprrent xhsre nocottarJrc
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Ttreae can be prepared ln the forra of Codog and

Practlce and Procedurea for layfueg aad Jotntlng pipec'

uae of naterlalsl trnd protcctlon of cquipnncnt ctco

Aha approprtate organlsatlona vould bc retpontlble

forcnforctngeuchregulat1onavhlchlncludcthosehavln8
rcrponsl.blJ.ttyfortbedirtrlbutlonofuaterandlncludc
Annan yater and scrcragc Authorlty, Yater supply Cofpo-

ratlon, Jordan Yalley Authortty, and the lltnlatry of

Rural Affairl (vhlch tr rcrponrlble for villagct and

aunl.clpalltLea ) 1

4"(s)
nUnaccountedforrater'iracpec{altcruucedto

slgnify the total quantlty of vatcr loct betveca all

ths ,ource6 and the total recorded at bulk rupply retars

or cotlrun€ra neters, rhr.ch €ver lc uaed. Ttrocc loasel

carrbcestJ-uated,butnotbemoaarrredprecl.acJ.ylarrd
as a reault Eany uisconccptlonc about hor ruch rater Ls

lost from burst pl'pea, lealclng flttlngst and lnaccrrrac)r

of meters etcr are nadel

The Yater Supply CorporatLon 1e reaponaLble for

supplying vater to moct runlclpal.ltl-es ln bulk up to

a boundary polnt. The Corporatlon chargea tho nrunlcl-

palitleg for rater eonsuted through a metcr sltuated

at the boundary and therefore docs not knor l'f the rater

ls being properly uacdr of, even lf the lewel of vastc

-18-



ls unduly hlghe Sornc cetlmatea horever Lndlcate that
tbe lcvel of l-eakagcs etc. l-n Eolre uunlc{trral.ltles ie
as high at \4, The Yater Supply Corporation can only
thareforc control the vaatage of rater fron the aourcct
to thc ltunlcLpal boundaqy point by patrol1ln6 tha
dlatrLbutLon pipcl to chcck flttlngs ald repalr lealcagca

ar they occtlr.

Thc catlnats of vater locaee throughout the
country could horsver be made by refer€nce to thc .cout-

prchcacivc rtudy carr{ed out by the Aulmnn Yater end

Sawcragc Authorlty durtng thc perlod L9?5 - L976 to
cstlnate the vartouc cat€gorloB of unaccmlnted-for ratcr,
?he total of yater produced fron all toureal coapared

rlth thc total of contu6era mctcra psr p€f,Lod ahorcd a

dlfference of 48*, Eo'veverr by calculating all tbe
kno*:r locces, thls ftgure vas consldered too hLgho An

extenslvc aerlec of teats t'as then carrLed out on the
type, al,ze and accuracy of meters uaed Ln Ammanr both
nex nakea and oEea in uaer It ras found that thc
largect nugbers of meters ln use vere oges with fan or
impellcr typc mechaaisms and on ayarage Yero spproxi[atcIy

-2?* lccu.rate for the flow condltl-one Ln Ammanc Tbc

most rellable metcrs .Yer€ the posltlve dl'aplaceuent
rnetcra rhose accuracy can be re11ed rrpon ,t fr$" These

howewer auffer fron atoppagea tf Enrad or dlrt partlclec
are conveyed tn the rater but thls can be oYercoBe by

the inatalJ-atton of aand traps or filters tn the maln

l{nes, Flgrre 2 shors the estimated loasea Ln thc
uater nctvork"
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Thc 1ow aecuracy of corrsuuora aeterg ean onLy
be overcoua ty uslng thc more re1lab1s meterc. ?hl-e
has alrcady bacn approved and the rork of chaagl-ng
mctera La alrcady bctng carrted outo In the maen-

tinc thig category of vatar locs representa a cub-
stanttal losa of rcvcnne that could havc bccn
avatlab1e, tf th{e lnforrnatLon had been knora earltcrl

Tha dlagram shovs that the greatest locc of
,.i"t oceur! frou burat pLpca and leaklng flttLagt,
but unfortunately thi.c e$ount cannot be further
catcgorLecd to ldcnttt)r the lotcec occurrlng ln
houces, anrd other bulldtagsc Xci.ther can lossea
bc accounted for, fron meterg that arc tntentlonally
dauaged to faltLfy rater conrunptton6

Testlng of the ratcr metcrg yar earrLed out
at the AuthorLtLea neter tect ahop, rhere a properly,
but tnadequately cqulpped rorkahop ls avallabl.a for
test purporarc tralned mcter mechanlct can bc relLcd
on to run the shop and produce accrrratc results
Otber such teatlng ahopt are at Zcrka, frbl?, and the
Yater Supply Corporatlon, but uafortunately tra.laed
and cxperlencod mechanlcs are not avallable to car4f
out thlg skllled rork. Th{s rasults ln bad tnsta1]-a-
tlon and repalr, hlgher damatc ratee, and a grcater
lnaccuracy of thc metcrgo

- 2L r.



In the vater netvork, conyetttionnl rastc
dstectLon rethodc canaot be ugcd auccesrfuJ-ly
becaucc of the rotational ayrtem of lupplytng vater,
rh{ch mcans the Authorltlec have to rcly on locat-
Lag burrte by eoundlng Eothoda or vlaual lntpectLon"

'fhc publlc chov llttle lntercct ln mlnlulatng
raatel a smel1 lcak on a plpc Jotnt, a dripplng
tapr an overfloring tank, or even thc naod to protect
a nctcr fron da'nagar !!aI r6cm trlvia]., but all
rogother raprcaent a largs area vhere rater caa ba
tavcd.

Ieter Lc a prccloua cormodlty that err€ryonc
has to be awarc ofr a:rd to reducc the anount of
raatage requlrec contlnuous attentLoa before benefltc
can bc ahorno

4.(n) Orreration aad H4tntenance

The recrultuent of skl.].].ed rorlcmen to run
stations and properly malntaln equipment requlres
an above normal. c:rperl-ence dua to the rLde range of
cqulpment ln useo htf" problem ls exacerbated by the
conttnuaL draln of technlclans and skil]-ed rorkuslr
to nelghbourlng countrles uhers sararr.eg far ln excess
of thoao pald ln Jordan are avaLlable. Alao, salarlaa
and eondltlonc, partlcularly at the yater Supply
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Corporation, are less than thoae ln the prlvata
sector and therefore recrultrnent usually results ln
aub-atandard labour belng appol-nted rather than
havlng none at allo

Tho vlde range of equlpment l-n use adds to the
probl6ur of storec control, equlpment orderlng, and

the avallabJ-J.tty of spare partlc ?he reauJ.tLng
delaya ln the delivery of equ{pment eau3er oi aYerage,

nost atatlons to be out of order for 2 - J uccka

cvery yeare

Host cquipment ls manually operatcdr and therc-
fore vith vLrtually no adequate coumunlcation aystem

between atatlona, rruch tlme and effort l.e vastsd ln
travclllng to check or carry out routlne vlaltco

Telemetry control, radlo Llnks, and other
autoraatlc syateus v111 cventually over-rlde thc ncad

for aanned statlonc, and therefore fercr workmen r11l
be requlrcdo Thega horcver will require akL].ls ln
malntalnlng cquLpment, and trainLng nuat be avallablc
sither locally as a branch of cxlsting ColJ.eges or
at International level through equlpoent suppllerao

Some equlpment {s malntalncd and rcpa'lred by
the Autborltl-ee thenselves and some by local Cont-
ractorc, but vlth proper plant and toolg more work
could be carried out dlrectly to glve a greatcr

23-



lncentive and Job gatlgfactlon to tha vorknan.

There Le a naed for additl,onal vahlclec at a].l
levela to improve the movement of plant and cqulp-
mcnt, vorkmen and naterlalco Yablcles ar6 not aval-
lable such of the tLme, and concidcrable dclayc arc
cxperLenccd Ln cquiparent belng delLvercd to altae
Also engineerc and other porsonrrcl vastc tLua raltlng
for.transportg

Thlr scctlon rcpeata the statcucnt from other
cectlotrr for uanpoyar plannlng, plant and equlpment
requircmentt, rtorea syrtema, orderlng procedurest
vehLcla and plant achcdular etcc i! vcll at a atandardl-
tatlon of aalary and- r*aga levelcr nnd conditlons of
emp].o;rment to attract a better clasa of uork:nen and

make lnprovementr that era so rr€cassarfc

Uost of the aqul-pment used ln providlng a rater
netrork i.s burLed undcrground, and thereforo Ealntonance
and rcpalrr B! vc1l aB ldentlftcatlon of problana cannot
bc raaolved visualJ.yo Tha basLc need in thtg rospect
la the aval1abillty of accurato drarlngs to shou accurate
locatlon of p{pcs and ftttlngst ln Eany cases no plpes
or flttlngs cxl-st at locatlonr shovn ln tha drarLngre

\

Hogt of the deJ.aye Ln repairlng burats or faulty
flttLngc can be attrtbuted to deJ.ayt ln locatlng check

val.vss or thc locatlon of a plpcllne, and thc J.ack of
rccords of hov to control the flor of ratero Lack of
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r€cord.r ln€arrs a18o that bclor-ground flttlnge cannot

bemalntalncdrcgu1arlyandresu].tatnthetrdeterl.o-
ratlag or becomlng unuaablc. Thc settlng up of a

couprchcnsLve recording lyttern nccdg to bc organLaed

onacontlnua1baslctoeaturcthatinformatlonir
recordod al dcvclopaentl arc carLed outi

The settLng up of 1oca1 opcratlon and rervlce
centrcs for routl.ne vork, rather than relylng on onG

maln vorklhop, rould hclp to overcone communlcattoa

problema, and prov{dc bctter fscllltlec locally'
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VO ADT{INISTRATIVE PROBLEIT{S

5.(a) Congumer ResponsibLlltv
'thc eonsun€r assumet that the Govarrrmcnt utll

takc cera of cvarythlng when lt comG! to provtdlng
ratar for hla nceds, and makLng ava{lablc the ptps
netrrork.

Thc avGrag€ consumer has llttle respcct for
cavlng vaterr po!sLbIy becaurc of thc mLaconcoptton
that ratcr viJ.J. alrayr bc avallable and vhcn lt lr,
he rmrgt uro hLa ful1 allocatlon, but also pcrhapr
bccauec hc thlnkr the amount he ugcg ic not enoughn

lfater can be provl.dcd ln any quanttty and for
aay forcseable trro, but at a prLcel the greater the
quantlty the greater thc prLcer and tbercforc tha
conlurer uuat rcal'Lsc that for the reasonable prlce
charged for watcr the lfater Authorittce erpect a

rcatonable usage.

The coqcumer can be of cotlllderable help Ln

savLng rater by baatq attentlon to house maintenanc€
such as prornpt repalr of leaking plpes, and faulty
flttlngs, and also making bgtter usc of vater" Bath,
shorer and washtng rater ean be ra-uaed for wataring
p1ants end gardens, f lushlng tollets, and tomo cleanlng
Jobs etco In many casca, ga.rdan vaterLng is owerdonc
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and rnuch Yatcr Ls logt ln .vaPoratlon or lost by

dralnlng tr&fc

?he Authorltlec rcJ.y on thc pt'-b1lc to report
burst plpcg vherevcr they may o'ccur or any other
abnormal occurcncca such as low prealurer or lack
of rater (vhen lt ahould be avallabl"), taatcr or
cvcn colour ctco for lt lc thla type of roportlng
whleh helpa to locate problcmc that arc not normally
obvLoug.

?he publtc can also hc1p by paying nctcr and

other accounts pronptly aE thLa helpe r{th cash

f1or, and xould rcault in provldlng a better 3eff1cec

5. (b) Government R?soonglbl-1ltv

The problcms arLttng out of Government declslons
can be related to thoge of the organiaatton structure
of nater aupply, procedural rcquirements, loans and

granta, charges, development policles o aJrd the level
of aa].arles and condittons of gelsice.

ft cannot be responclble for mig-managementt
bad design, technlcal faults, faulty materJ-als or
workmanshr.po

I{1th dlfferent organisational stnrctures and

operatlng condlt{ona at the varlous t'ater Under-

F al



taklnga, dlfferent prlorltles ar€ givan and varylng
atandards result to creatc an unbalanced aLtuatlono
Varylag salary and vage rates have cauecd trnevan
recrultment opportunltlec, and adhcrencc to tender-
lng procedures haa reduced standardlaatlon and

Lncrcased maintcnance problemso Developmcnt pollcies
do not restrlct bulldlng ev€n if vater ls not availablc,
but by alJ.oving thls pollcy to contlnue, the enaulng
prob.l"ems of trying to provide water to houclng areaa
vher'e watar schemes have not beea planned, or vherc
thcy may be vcry costly ln ral.atlon to rnore urgent
schemcs, caur6! unnecosrary dlfficuJ.tlec ln program t-
lng and organtsatLono

Yater quallty ls dlrectly related to pollutton
control and in Amman vhere thc Amman Yater and

Sercrage Authority is responaible for both rater
supply and soy€rage development thls can bc planned
to mlnimlse pollutlono In other parts of the country
therc ls no such poltcy and po1lution of soureea wiJ.J.

eontlnrre unttl the responsiblllty for watcr Lnc1udes
all aspects of the water cycIc.

The lncrease ln charges for rater due to the
development of t.rger and more dlstant reaources ul-Il
put a financtal burden on the eonsumer he may not bc

abLe to affordl tn turro the Yater Authorlties r11l have
problems of collectlon, and lf, alr ls nov the cas€t
tncome ls delayed, the supply of vater may suffer.
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VI, APPROACHES TO fi{E SOLUTION

The probJ.cme that have been dcscrl-bed tllua-
trale the dtffleultles faclng the varlous tfater

Organlaat{one ln tryiag to malntaj'n rater supPLtcao

l'loat of
they may YarY

Yarious
thesa problema
that could be

them are common

in uragnLtude or
to each other, although
ln'tensttYr

approaches can be made to overcome

and below are glven somG suggestLonl

utcd ae poeetbl.e solutlonc, nalnclyt

5. ( ") Financlal. Tarri-ffs and .Chareea

- Equlllaation of chargce for vater by all

Yater Authoritieg on a graduated gcalc of

chargca, Lncreasing ulth the amount uscd"

Low mlnlmun ratea ri-].]- ensure mal.atenanco

of llvlng standards for 1ow lncome groups,

and h{gher rates wtll create a control for

reduclng exceeslve usB$€o

If, alt ta J.fkely to happcn rlth maJor cupply

aehemca beLng deweloped, the financlal- burden

to the publlc becomes 6xc6sglve, the Govertr-

mcnt ghould Lncrease granta, or lf nccesllaryl

takc ovar the financLng of these proJocts'

F29



- Dtrect collectlon of revenu€ for rater

aold by meter l*ould ensurc an lncotne for

direct rater tl69r

5. (u) Technlcal

Standardlsatlon of plant' materlala' and

equlpment wheiever Posclbleo

PreparatLon of standarde for quallty and

relLab{lttY of materlalae

- Hanufacture or assembly of materlala arrd/ot

equlPment 1ocalJ.Yo

- Thc lnstal].ation, malntenanc€ aad repa{r

of all trater ugtors by one Authortty"

- The adoptlon of l(attona]. RegulatLons for

good plumblng practLce to mlnlmlca the

vastage of vater.

- Centra'llsed ord'erlng 'nd storage of baslc

materLalssuch&!plpesrflttingarva!.ves'etc'

5.(.) Re-cvcl{ng

Thic could be grouped under the Technlcal bead-

lngrbuttheaubJectlgconalderodsufflclent1.ylmportant
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to be separatedo

I{tth the demar.d for vater tncreaslng; Bany

savings can be made by re-cycllng or re-ualng rratere
Water that has been used (effJ.uent) {s a ready
aval1ab1e source of vater but lt suffera from belng
poll.uted by bacterla, virus, and chemicals, etco
The effluent can be treated. to whatever standard Ls

required and the possibilltles for r€-llE€ Lnclude
some of the followingr

- Irrlsation wl-thout treatuent should
only be used for non-eatab1e croPs, and

strict control is requlred to prevent use

of water wlth hearry metal.s,

- Recreation - water quallty depends upon

purpose of recreation (Uattring, fLehlng,
boatlng, etco) and ihe dL1utlon wl-th

natural uatere

- &4gg-!,lI - ln general the proper Yay to
r€-ua€ water for industry ls by Lnternal
circulation wlth speclfic treatment for
the poI.lutanto Thereby treatment can be

tatlor-made to the partlcular contamlnalttc

Techntcal l{ater - water quallty depends

on the approwed use of the satern The

?3L^



posslble uses for technlcal vater could

lncJ.udc tbe folJ.ovlng:

ToL].et flushl.ngo
Garden vaterlngo
Carsashlag"
CoolJ.ng for J.ndustrTo

Process lrater for non-food induatrl'6

Cleanlng PurPoaoao

IrrigatLon for certaLn croPse

Recreatlono
Fl-re fl"ghttngo

Poteble 'Hater - reclrculated vater whlch

could. be ussd for drlnklng Purpotes requires

an e].aborate and exteaalve rystem of treat-

nent" R€-u36 of water for drinklng purpo8elt

lsmoetJ.yaccompllshedtndirectlybyre.
cLrculatlng the treated effluent to part of

the hydrologlcal cyclee The eff1uont carr

ba dLscharged to a rlvar sxrd abstracted

furtber dornatream or lt can be recharged

to replenlsh a ground' vater supplyo

TechnlcaI.1'y horrever, drinking vater can be

produced from raste vater' but lt ls tb'e

economlcs ln relation to conventional sources

shl.ch determlne vhlch sourco ls usedo
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Eowever, frou the contrrm€ra vicr polat ' 
lt

lg not the cconoolct tbat govcrn acdcptabLlltyt

but the plycbologlcal upcctat If not

ecccptablc, tbc produccd rater can only bc

uacd aa techalcal watcr'

5. (d) Admlnlatratlon

for overal.l atratery and pollcy nattcrlr

flnar'cc, aa'd organLsatLon of all Yat'r affalrec

- Grouplng the recPonalbt].l.ty for potable vater

cuppJ.yr toY&ge collectlon and treataent' and

pollutlon control under Reglonal Authorltlec

but r€tpont1.b1e to the ttatiorra1. Councllr

- Establlahment of a tralnLng actrene for all

vater peraonnel to provLde a varlcty of

cours€trarrg1.ngfront{anageoent,Hydro-
lcleacea, Day to Day vorks' Supenlaton' a^rrd

MaLnJ.aylag ?cchnl-ques ' 
etce ?he exteat and

rarlety of courses uould depend on organlsa-

tlonal requlrcncntao

Ioproveulente
to Provlde a

the countr-Yo

of aalarlac and Yagea st':ucturog

Eorc c?en ba]'ance throughorrt
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