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L Lyrn Pntiil atd Robrrt L- ThLtcnt

Sroundu,?ler sourc(.s ler t{}:abl(. q'aler
strpply. Horvei er. rapiii r.crr:ro::rir dr...e i-
rprrent and popularn;i grcr.th 3ra lut.
pacinf the cirp,!rrti' 0: Xt".iundu trcr
reirurc-cs. The e.::':: .lj An,:::an. r,.':lli a
pcpulation ot nei!i;f:' I n:ijirrir iras
ex;rtrienrr'C sev.r't R'eirr !horicrrr^(
!i)m,.' flit:ts of ih,,- cili, rri:rrur !. i,l(,:
$r'r,.'icr iln 1.,' trr.rrt 0: t B tca i1 li-,i*i.. \i:,: i v
all btrilCrn;1. lr.a\. :r),1'.,r,;r;' 1,,,,r., ,.
p:i;YiCt v'n t t.r u'hr: r.r t,r i} -:1.!: n::tr I :a r
g)'riar:r drx.\ firll r{iry1 llrr Cl'ni;lrti-

'l nt turbtti uatcr in thr lank ol righi b
lram tht Linznal Riur: lhal ott tirr ieft
ts Potubi( rotrr -{ron lht Ho,r!ho{
plant, ready 1br dclircry to consur?lers.

JOTjRSAL A*iEA

Prolect &*criptioa

The nlu s-y,.'.g6r has an inrtial treated
*':i icr de..:ign caan(:ii r- oi {5 : 10" rrtlie.ir
or 85 mi'./mrn tt? 500 gpm o;' 3? mgdl.
l his is app:oxirnatelv dcuble t he current
c:Jrt ailcd *':l! r'r Crin suElpl roni hoq'evatr,
thi: dlnanC fui u'atc-: is expccied ri)
rncrirasr lrgnif ii:anlir u'irh availabill.v
:r: an ;rrir..quatr suppil.

\1'a t t r v, i l l's.. ii i rr:i r.\t f rorr, t hu.l r;rd:r n
\ a I i, :' r :'r,f r t r o:' c: r.. i to a" I n I a i.j pr: r;1 p
sl:!1r.!n. u lircir dischiirrl:s 1i:c u'!:lfr ll)
:.1{i.it;t' I i,,rr i:: r h:rt nr.,vldr p:"CStlI irnX Of
tirc rar'. u':rl(r'il:r!:*re 2r. Fc)uf t).X)sler
IrUm rr s:31 r()Ii: t il:;: irit ii:r ra:' r|it! er i()
tll( trc;l mr,:1! fli:rnl 1)tc. .,\rlr,thr,:- p':nrf,
(lililoi pr{r,,'iris:, lha ltnirl lrf: ttr thr

8? *+r-.tcEvLs"i _rr\n opeRATla..is

Ttu IZOO-atn (#itr-) p;plinc
illriar'b at {5a',t,,,,z'J-o* of
aoq ifr3rdirrrlslrtrma}rllo*
.*-&! *sla s*?b i*'ta*e rnl. thc'.
tity of ,llar*x- Tie ?i$i*risrla .
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.r, n"r rralcr ryrtcn isr Ore itsliBn. traan, *.,tropoii& arca wll tre roei.-*ted in early
lki3 Ttx setr{ecc reter supply is f r}en from E canrl rl ir dcvatron of i..ld, o: f+l:r s*: }ntl
lhd trrqlped in r *ricr of ttrpr to a trcatFrnt plant n"er thr city tt nn rleatro: of l0{0 al
:bor *r lml The :XI-HL (3aragd) initirl capa(itlof the spttm wllapprcilmrreiy rioubtt
the opgty orrrentiy a*ilablr for tfu <itft neerly I mitlion rnhebitants.

A cntisl BatEr sho:t?gt in Jon{&a's
n.:st populou:s crlitrs. !c*.ns, and rrliag*s
wi!; ix. allcviated rn earl1. lg$i ugrcn
crrrpiriion oi a regional wakr suppll'
net*'c:k. The s-vstell rrill divcn raw
'r'aler irum the Llsi (ihnr.l\taia Canal,
:1n lrrts{tl0!r canal m lhrJorrlan lirv*r
\ aliq,. rndde.livcr trral(S warsr thn:u;i
ir1 i'} {23,e .ri} 0l pi;xlirrc to rhe.d*m:;n
rne: rrrlrclitan arcr^ (f l1qurr I l.

lr:dan ha-s a taritd t-rui gen:rali1'and
cijrrar Iu the p:rs!, ir has relirvl on
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Jordan Meets EVatm kpply
Chaffetlges
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:, :.n,lr::ti .(,iti.r:ll[{ ihe,lr\r.l,,p

r!.:lt,f Iit,. Il rr:jh.,t (.(rltl)lr.r.
,r I'hrr'e.ntrll,.r rllh.trir t,;rsrnr $eJo

lLttrlt rttrlr.ad,,f ,,n( l,,nii l);rsrn, J\ runll :rs
;r r l nlet:l I r)n \v,..1 ls. crch w it h i crrm bi ried
su!"gC chamb{:r. anrl lwo emergtncy

Jt'.'i[ 11111

The interior of fhe settling basin a!' lhe Anmen treatment planl is
shown dui ng rcnsl ruclion.

'rl !\,t!i)r -\I'irplv irtrrr':t .\i)(rU( jl:) i.lrii.
t nt; sF;l(--{:s ir(: ll'. a r i:r bie 0n i lia !-r)niry.rund
[,rr pu;:irc 't r,:. I h,, (rr\t )t .].c 'arld.
sc:tprng;rnrl slxrrts fielCs, inclutiing the
etnblnkmrut:i frrr lhe illrrlhr;l complcx
1$,ith thrrxi:cptrr)n Qf ihe.reil lnounts).
was:rl'xiut Si ll rnrllion,SFr i6 mrllronr.

Ci{-,i1)J;:, iut:,h. Str!:tr:aal. stcrz
,lrdl) rt ar$,,.rid tntffrriltiiniljh i{ \tt
uark tn !iu' :1'r:li.r :uplly Jr.t lrr,lrrien,
{itid. kr h,ts ;abltshtd iler'l tiu, Jt.()
ltrlnicul ar.l \titntit;t )atn a*i *r.:
strt i4 ds prrsiti,-, n ir/ J.'!.fEl iridr{.rrtoraj
lni ! r's; t o n d I rt *& i d I toxs.

Y -.(t{.\Lf.i,^}i7 .::i
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sF' termlnalres{rvoirlrratedonhighgr-ounr! r A ruggcd, steep terrain makesjust outside Amman. Water then tlows construction drfficult;by gravity to an existinu rescrvoir in- . S;;;;;ricconditionsareequalArnmari. \\'arer x.rvice foi scgmcnt 2,f go .;;.;;i;;';." those found in rhelhe projecr wrtt be rtistribut"i r."^ irr"6ffir" &'L.iii"r",",termrnal reservorr to othcr lrxutions rrrf ir 
-S"ri.:n"iiiin". 

range from expan.Anrman ar:d to nearbv communlttcli.. sive cla!.s to rock:
Design of.segmcnt 2 faiilities h$ G; - ;]i.i;;:il3merer. high.pressurecomplcted, and construction wrll soon pirti;e';;;;r;; major faults;bc under wa-v. . pump stitioui ..quii"'u*t....iyWate r in rhe canal rs drawn from 2tl0 hifih;;;;l a'iilo<rcrate.sized ftows:m (7lfi it) below sca lcvel ant pumpcd to I ..f *"jnl"i*trrcal transmission anrlt.he.rprminal reser'oir,whichisritrom dirrr;;;;;;;;Ii..,". was desisn*t ioi3{12 ft) ahve sea level, a total lift of ,"."u-ti.,.-.is"iti.i"t n"* ;;,?;tiil;1J7.0 m.({lii7 fr). and

l-he intake structure and the p-ump r .\compiete telemetry network \easstation are located on the fltnr of rhe i".,"rl.i"il rvstem monitoring andJordan.Valley. Punrp srations I througli ;;;i;;il '"' "
.l . re closely space.d uo the steeo lordin
vf,l!r,-v rerrain to lif t ihe *or.i illto nl lntake pump station
(3706.ft ) wit hin 

-an I i-km (7-mi) horizon- Ar the intake, \\:arer ls diverted from,,l disrance. 'r'hc treatment prant is . tneeaiicrro'ilaincanarihrouih;;;;
lT,,1lfl"l _,1,. 

,lB,of rhe escarpment. ;il;iliii" in,rr.o pump station and
::ili*:* Dy,rrle rrrrh pump starion and then ro rraveling waier icreens. Fourtne nclv and exlstlng reservoirs. yertical gumps aie provrded. each ,*ith a
Unusuat featurcs capacitg of 22 m|'/min (i900 gpml at an

se'erai. unusuar fearures are ass+ l3;1,:T I3 ii'i;""'.li,',tii,?It',':::i:
ciated wrth this proiect: and to minimize space requirements in

54*!H\
t

t*i.*ad &F#B "E?5 i

an agrrcultural area whrre lard rr cr.
trtmt'lv valueble.

Pump strtioru f Srdrgi 5
For the five hiEh-lift pump rtrl!.a":r.

es.sentially the same layolJt sas,,Jtrli.].d
to mrnirnrze Cei;ign. canstr,:clxrn. and
optrallon and marntenance .-s:.t To
simplilv op€rrli()n and .':oar;rrr:.,ancc.
pump slations I through { q.trt hcateC
phy'sicailv and h1-dreulic:liv ro rlsr
identrcal pumps and raDtDrs (-oukl b,"
u.sed ;rt each station.

'lhe purnps at each statioa hfl *,r!s
from a storage tank ro a riE.|lltr tini iq
the next sration. Eec.l.t stori3c iark $
locrted approxi:ne: ely 10 m :65 ft r abn e
the pump station ro mtrr punp 4H.
posrtive suciion heJd ree.Jlre$rs:t:r-
Indt'pendent pumprng x.as. ;eier:r{ rn
lieu of drre,ct in.linc pumprn6:o 2e.-_.:ui
srmpter system stan.up and control

Four horizontal centnfuga.l. sn4c-
stage ldrmps are pror.rdq{ at caf,.!.! s(a'.:rx:.'
Single.stage, rather rhan rnultist..gt.
un:ts ['ere chosen to mtn:nrrre :t*nie
nance. tlnits at stations I rhrcnrgh .l
hav'e a capacrry of ?2 mJrmrn !ii{r}fur:rr
each at a head of 2S5 m r33S ir.r Erci
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Flgure 2. Schematic of the firsr segnent of rheJcrdar V1l'ley *'arr su4riy s.srlals
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figoru 1. The Jordan \raile.v
system layout
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I't Irir.n,.r'rl .l\!,!" '\'t!''r \11'r't r\r\'

S,)aJr, ;,;ir: i r)l in" l"r' i6al lt e q'll(rf

,,"f,a"',111';,rn,-e {,r a'!rcr r{ *'rr:k l'Jelrl:-

"li f,,,,t,.,t,'o lrit\ " rGrl 'i('r'l(c t'lnkc lo

;,,.;;i"';"i,', * n"nr\ cr I he cr(t rrhutirln

Iy.,,,in'.l*- rl()t :'n('tt the rlen:rntl'

:f ,,":,.,",,,. ir,ii.l pr,rr).le pr.'*t'tr I rt\q')l

;;:;i,...,,:,i;; th'ixuro lr. ljour l''()stcr

,u,no r,r,t,,nt,hen hft il't retu s'flter t{)

Ih"'il*ir.r, pl'tnt srlc' Atrr:thcr pum"r

:';,i;';;;;id;s the rrnar Irrr trr the

J0trii!AL -1wwA

3.1 rt\! \i,i $li)i i \:rir(li'I-li'\ i'i{')\:i

'' 
and sutr ':l'

bv available lanrl' topc4rlrPh)
surf ace surl condit ions'

Gontols
The master control cen(c( for ihe

.niiii pini".r i= ltratcd at lhc t rt'at ment
-^i.,.,1 i.ito*.r. q'2ch pgmprng static'n

l-:ii';H";;i;' **- o*n ltx'al contr-ol

I'jli"iTti.i"ii"ring prntl trll elso k'
il;i.d i;-ih- 'rp*'iting 

asenc)"s nlrn'
l,T.i*,'.i'"iiii. in Amman vokr' com'
'#liliilir"^-' i*tween all oper:rtrng rac.il'

iiii. *iii x p...iirle '{s rr'uch autor.etrt:

.'*toi'ui-i.".tical is protidcrJ but not

;;'i'il";;l ;? 
"l.irudi 

ng oP""t'* d"i'
sions atrd t)rerr:des

Gomtructior castt :

ffifffiL*tru#r+rr il;fr:$#ffii, *%* :- :+ {-*;1 F ;, lffiili lTti",,,,.fffiiffi

i t-

- -r'i--- '

ly,;iii:;:i.;:::'i:;i!il,i:::;t':;xi',":!:fr:1"':;::"';!;':*tri;":;' $#t.Tii["**#"ltlii,::ii !)),ir;ii*ainJ,tntsn,,ot,,niti,s-razbte. "; ***ll[l.il.,i,iil.;j};:Xi 
. 

I

ffn'"::,-,'X;.:1,i,;rl'iii',*#1$i LIiLH*X,'pl'{'ii-THid:* f,}"8''tfiTiii"tfr'*l I

ar 1e8 rc ,630.f t, head. "*i;; "?"r''h; 
tre,'.ed.-*-'-til.frXXfliLl$r',"T,1["; lr];".; il;;'r*line contract dnstitutes

iiurl".*i ,itr*ricrl po*<r in jorcan mrntrnrztr.-gctl

(r.:s s0.,;6,rw.h a.hen !n,s #r.fi';;. .,u.,n" ,",k*XXi"ilffii"e il.url flE'.T[T1'I:ii",*:i#*i:"i .

l!ttT+dil1liT#"#",Hu'it[i':ti","'r:*#i=.i,'iif[,*fi:l..ffii*f,jp**',':it
i,*i,"sii.''}"i.eIo{eIf.rc.:err.r,ffiil}.T:$iI*]U,fu*"*i".,'*'inearlyrfrffi.
f1ue11' -] 

mrnt pla$t *jl'.g"i*J* lhe.toq o! "'e iiL.cl'tr'^S*t ln"tv-t]. tndiqates '',::::

rhe p,peli*e (rom:!u-inrake,Ti' l5,fffiT1jiffi'*Ift:ffi, 
tt'i-pi"iJ**"nor'wtrf;i'|lt'ef l!

stJtron to ihe l(,.mlnal res

H.iil,;;,;i'iril-*-r-*,1.;ii,,"* ,*o*",,,*.i,ii,'.'o[tf.,i;tUt ff{"fltfllhlti,;'#{ttffi
*#i#ili iSl*lll*"Al* [fr'#1f*tin.. ot'"'"p''t'ru"- iiices' ir is atout one r*'th't-hi;i.; -

ihr :nro resen.orrs rn ihe .fi'*}';;;. ur',der varlinfl ra*' water c^ndrl*)fis' il..ii;;; is rourinely 1?i-** or, 
. ; .'

" H:,:,S#; .* r#"r",* :Ip,:':{p.lff*fi 
"f,'${ffi 

H* vili:lu,i.*' is being' :

'ffi:{::tr$rt#*xf= r:r*trii:$fi;1$:frX$: 
iift*ii?*i},:;*iil{J#:'i1#:'l l

-ii" 
itl*11,"-is'ditt<isr inrr: three tecgtlt!"Jto::

p,ressurt-cr,.ss'T:i;-fliitrsfr, *:f*f"XH***.:$'*:;"t 
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.i 36r.r psr. High 2nsswes:..,ilfy1 X{=**::ffiilffiT'?;1'f,::i '1,'
' t a'rxtr'6 

and mten$al !35in5 ailorl' lor sume qr'IEr EsrrL) '-rL. 55- -

#.#:'#:-I'sf,[i=,;T'e#;ffi ;#€r;:*::rron':r*t:r:entPrant : r

..rerp,*ic,r1t"gr"i#H"4* $fl:.^:'::]*T' . '::,

:#;**6ffi;:r:Lm rcrarnat;9..,"^,:h",s?r=1, 
" ffi ' "1;fi,1f;ffi,'i,,;'-,tl#ry,tu*-*iffi; *H di*iit#J :",ffi {}*,ffi fuf " 

?r sxx #:::i,',
#i1fifl{fi+ffi S,#xlffi*x n',ryffi *gk; "*i;;;i;*i;i,,ffi;:'#;l:'.T l1Iiiffi ,' 

*o fl :rr. *:Xi::,* #:'ffi &",e& Ti' *#ii :f; ::f#,he
HL;ffi r?rtt#,f!!i::Hffi :f,f#ffi ilffi.lsrrpWffi i:ffi{:lrtY:#,f#Slx'[i?i';##a' ;;;; niiror stanaur eri't]'tnenf;affinl1 

fi f;;W #;l';f::** f ff:!* : r.
Aff;b)"th"v*rghopcsraphl" .,.r. ffiSittn*'t1* ! .;, s;.:*rinr^ i-q a senior yroject nanage, *iii?$ir"'t.:;,

lr$'Xf"1Jfi! 
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