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ACTIONf UmAQR.AUI TO THE DIRECTOR 

Ft VnLeaty P;;:Q Dae Spmbr11982 

SUBJECT: Zar'qa-Ruseifa Project Paper ~ 

ProlemPPor'$gialy approved for'this project has ben evse to,Th 
 
nX~*Vte4 aos n of4funding AID 1propouem to muake available. for the proect. 

The rvisedPP r"equir'es your approvl so.that negotitions with-h a 

Discusion: In1 !garc 1981 byO~theheP was appove wUSI Mision Dicto



41. 16ndon 
to'An/V andi approvedby the NUCW pii' 5TLF (81) 13883S.,- Boa~&o th. 

~~p'mntII iln1 standard AID 'tierm).TP wss: mt~ 

reuto inthe plansd'm.4 -o o ict. f4ndiru by, AID: an "the potezntitl
1ssanne to bo provided,to, ths. OOJbyth. Zlsai Doe 2i1pmeut Dszk,(IDB)

Xredtsatalt tur WLde raufbau enMd: World Bankp, AID/W authorised USAID to
=Lkethe ohanges in'thelP and authorize =d obligate tunds pew :r 

Mwyrojeasvdescrpticn baa not1 been -minded from thainaluded in the'l91 Pp,~
but -the funding, levels have been chwaid, and a statnent Szoliuded an the' 
P0r~~~o:o othe J) ThltoJeat Cowitte,flaoln g enoia (Anez % 

s8hown by the clearance, Or thi'mom, recoomezidapproal o~th PP$ 

acompenaionfl ha you sin h enlsd61w **ta~*,n~h,,

of"MVE aVPprovep uinaoptes t PP 
pp Wd1tataobmsvtx to the 

Sation3 Plann1In Council eU the initiaSII ep in' negotuat*~ :th PP. 
 . 

A A 

_ _ I!f 
Mt2sia 206 

R2ID. VM 

do2, 4 2l 

5VM6ABEVW Karl 

=twA .2=* r 

.3~J5~35DQSAM = 

2.2 ~.. 2 2 2 

http:tierm).TP


Sr"M AND "ENDTI 

1. Rc et 7be Govermn f Ithe HIashemite Kinlgdom~QofQJ win(G07)1i1ocid -eof the asuistithm availablet the Water 
Supply Corporat~ion wh'- Is the, implementing agency 

2. Tha Nttov eos Mi)6llion Me. Dollars ($lOOOOiOOO)
funwT-~r~ite Jrl982nwaount sndv'sujeotto the availabilty of 
fundsnot oeedFive millionUJ, Dollarw -(POOOtOOO) funded under 

Gecgraplhcoft 9410~*. 

3 0 Lon.Tems rRs abs in 49Dollars ovraperio:o ory(0Yest SE O a~~;T'ng-&lO rgrane period for prInalipeZ VrpMsnt with 
interet tanannal rate of twopercet (21)d1ng thgrace period
and th~ree pexcent (3%) thereafter for the portion of Ima funds provided 

~ 

. ~-

>4 

The ascaud ment in P eot toth avotlab~lity of funds and
shallI be on team mubmaly; ageeon at tlae tias of negtlation. 

4. 2Md f clt The proposad project Will provide a 
Watwer 0d.Ictl.! ,whiItmta linsteweatratmnt plant aid 
1~owmtt to the water distx1ur n yt for the cities of Zarqaan R2seifs. ThePr~o$;v~nJ the follow =dot elnt I

a. COnstruction of, a %vatewtercollaction systan servicing
dwdwely poated arems of 3rs~ and most of Ihwelfas ir..tia 

b. Couutxuotlo of a waftmtetr treaboaft plant,designd to'
proid scodaY treatmn 'for at leat 16#5O cuic weters of I wage 

per daqI 
a* ft,~trewas~ ~ or oinwguction of the uinter 

distribut uista thogou uelfa ad portione of Ziarm to imv 
the eff iciency and decrease the likelhood of contlaiiation of fte 

:.I~smv ai -



d~ Assistnce adtainin fo tesaff responsible for th 
Wastewater facilities. ad ~ ~ te~~ax 

5, Suriary of Findinqs: 
at Techidcal Anialysist Ariew of the F'eaibility Stut Pr 

*~ fl.C.),~idicatedi-thiathe project as proposed repre~i nts. a techncally~ 
 
sound ,and least-cost solution to the problemrand adequately serves'as a~

basis for detailed design.; jA 

b. Pirhmial Analyuis: As sumarized inPr I, iacaPlanr the proposed project issestimated tWocost UOS# $ ($35.1'790~29,000
million in. foreign exchange. costs and $44'. 62' miloin-local currency . 

to partially fund constructio upervision,, (es. 5.-264C lI)
ce andtraiizsrvksea_(ek -368-m on) ,--nd-.Wrobrmately----

554'Z.i~ i6~ih -f' tettiieeclet W . andu 
ma~ I auayte and 

and vir (am 13Ar4 3iu91 n. 	).Te"=iwllprovide1 allgalvanized: steel and, ductile iron~ piper including, f itting. and ,otherf
aptena=es for the water system w'orIks from finaning~ to be provided bytheWet German DMW, 

As more fully explained in Annex b0 the World Bank CiS), thIulamic Deelcpuent Bank (MBD) and the West German Kreditanstalt furWiederaufbau (MW)l hav* all stated their Intention to provide-funds forchrrying 	 out a project enc~usinj the project described herein but also
including subareas beyond 9Po ct's perieters. LThe expeted* 	 contributions are $17 0 million from the NBP $7.8 million from the m~eand $14.43 million from the FW, for a, total of $391 23 million. Of thistotal Mountr approximately $26.0 million will be applied to project'cooneto described under project 278-0234. 

* 	 ~e GO7 will be reosjefrpoling all addtinaresourcee edfor tetel option of the project# estimatad tobe4 729  on #ewhich will be reduced ,to, 4proxcimately $30.729 
million iftheohrfnnMSCnrbt fundaas eqf e 

This finamlial. analyses indicate continued viability of the* 	 water distribution systm and viability for the p~coe Wastewater
ollection and treatment facilities. TM1 project wiimantlyincrease the costs and revenues required to meet the financial

oblgatonsof the Zarwqa- fselwater and wastewter rystam. Based onanalsesthe financial cqiaility to make the owsrting, utility
opeat~nml~'viabl, will not be a major project constraint. (See part* 	 XXXand A eC.3), 

It' 



Q conmic Analairimar9PCQ@ up, joq1yee 

true ecornomi:c not 	 alculi 1rtc 
expecil4~ true as inf ita wll accrue to ara' o'n zraF -Ruseifat 
i,.., all.consumera of wterom~ ground water resources-o-h 

SAnran-Zarqa Basin, thurfac wtr ofthe Zarga River a 'the King 
( Tialal Reservoitr will roast ebenef4 t 2 

2An econoidc internal rate of return (IMR) analysis w~as 
conducted. Both the' wastee collection, andtreatnsnt fail34tlesan 
thle irrprvensts to the~ water diattibution sWstem were shown to have an 
IR inecuuu of 8%.1 This rate alone, is sufficient to support the 
vutmumd inement#i bu shouldhbassued to be even greater on the 

S di 	 . Th 	 rjcWill
 benefi allpd the4Y reidentsd. Aayiss


O-fWZar. adRsia,~rui,,4Ang mvsoents intewtrdistributo
lrytem' loerinc*r4:wil ,bi~it'p'incipllyth rsient "that' live 

result in' imroved health, ang the pulton. Itis ,believed that no 
aspects of'the project will conflict with any of the social norms o 
cultural patterns of Zarq-Rueias residents. 

.e. Environmental Analysis t~ An environmental. assessment, was 
prepared bi they consw tants based %Von,ttw acc~ing, statvnt prepared in 
ac:ordance with .AID Iprocedures. I Th. bicfings are that the project 

wil av te w8Cati thaJor .Iora~sor-rn~eatve,*fwsa 
 
substantial., Mitigating mearares have -been identified and have been 
addressed by special covenants an/or~ will,be addnesed by contract 2 
raiuir53entse. 

ben 3+m.et 5 ..6. Statutory+Checklists., Allstatutory criteria haw bn 

....................................+ 	 ...............................proec 	 ++
+++p+++

~ii . AM FundiAw.a Sres Eonomic S ~prt Y'Fnit.NY 1962 and MY1983. 

18. ~~ ~ ~ ~ SIm ission s~ports the projec: full. Ti&*iw:Kh Miso' 

~included- asxfnw? hprOj set Idirectly addresses the priority
deve of 	 .af= of ative!. hum 

thesecorsof watend sanitation. 216 W1~e 
4 + iC+++ + ++++ 	 protecting, Jordan' s wter+"++++++++resouices, 210,~ K.,++++++++Lithe~objective of conerving and+"+

+++ +++,.. .+++
(K.,; + 7 +++ i+++++++ + +++ +++++++ + ++!+++++ +++ + +++++ii + ++++<++++ +r++++++ +++ ++ ++++ +++++++++wstwtu Colfto AM treptm*:elments otprojweshou d 
( + ++++++++ ++++++++
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++ + +++, +!+i+ +++ <++++++..... + .'++
+ +++++++ ,.result in a significant Aarovemsnt in the enviroMentrnot Wa nlIA the 
+ + L'I
+ +,++++I ++ +''+++ '+ ++ K.,++ + + ++ 	 + 	 ++++++ I + ++ + + ,+++ K +++" ++++++ .+ ++ ++'++ + +Zwarq-Rmife area, but Ilsin all:++areas downstrea along the SUrp
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44Ritvect in the grouM wter resource of th An=-zuaqa Basin aMth 
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PROJECO OESCRZPTION 

A$ Project Background:" 

I: 7 Introduction;h 

Zarsn, locate~d'a ou 20Qkm northeasgt of Amm~an, is th ecn 

anua, rot ilt th o 6,Qtra ofi3. percent troug o er20M. Russifa, which 
shares s'comon 4townpn order had a 197 population of sbut'62:'000 go a Thesso olties shjare with other ma s of ~dha~iI ~ tet. 
3ordari the charateristic of repid-gowth cope ihiaeut 
facliis,'patiuar water distribution and wastewater collection 

sarice,,As he rowh~o uranareas in JordanXhas' accelrerated, soQ has 
ofhe bsoute eeiy'fmeigternhbats


basc,um4 nedsofi health and wellorbeing truhthe pro(4hl on) ofr 
adiquate'amountsof,safe water and frwswate services. ,Th proposed
pioject~foai watar.-and wastevter services for Zarqas~i.fa is part of a 

-pro#*7iiniitdby bt oUW.a to a~o iti 
needs :in al1 of the nation~ 9 majorrban areas.#j The proposed assistan~ce
willbe part ofman.ngoihig ZIefo rt 3Uar~i-Gvrmn 
initiative as,:,fulyi as possible i reson directlyUtote ID 
Country Strategy. for. 3ordan.,of pribiity for assistance ~to ,tt walterr, 

Sfavorably impact upon the envirorowt' particularly -the"quality of ground 

The climate is characteristic of the- wste= Fririgsof th,«
inlnddeerr'hee Cndtinsar Igenerally arid. The Most itindtiv e 

7fuatures, are the concentration of rainfall Im the. cool: wntar~and the,draught conditions, of the Isummer. ,The average anl,raifall, is abouit 
140, m with virtmuly all.of the, rihfiU1 OC~rn ewe-.temnh
October emmA riL,-,-Te menannual' t~rature ,,Ls17;degree5 ridwith an avrg anaretiehmdty or52-percent. 

The~ntional census conduted in, November 1979, reported thea 
j < population of Zarqa and Rusaefa as. 215,467.and ViP,62personsi. 

'~4 

respectively'. Also included within~f the 0nurbatidn, islAl e4ushelrfah with 
apopulation of 12,051 ~and thearea along the AmmennZurqa'highway betn 

And Rusifa with a populationi of 11 300. Thetotal:populaion of 
-- ' 

-- >--Zarqa ' 

the conurbation is, therefore, approi$a-% ly27 700 .persons . The 
nralUgowt rate has bow determined to. ecet -be 4but35 

noe ZaqM-Ruifa conuroation is ane of 3ordan's princial
industraenters. 7he industris, many of 'whichare located onth 
bank
ofthe Zarqa River, include weaving, phosphate mining and

production# bottling, -food procssing~tanne' 41nd various cheical 
industries (See Annex Bt Fio.12, o a partial listing). 

http:Zarqas~i.fa
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3. Zarga-Ruseifa Water and Wastewater Project History:



Without exception the most important single constraint on the


development of the rapidly jrowing urban areas of Jordan is inadequate


water and wastewater services. In the case of Zarqa-Ruseifa, an


inefficient and deteriorating water distribution system and non-existent


wastewater collection and treatment facilities are the causes. These


problems, largely a result of rapid and unplanned growth, are more fully


described below under Section I.B., The Problem.



In furtherance of the development plans of Jordan, the


National Planning Council (NPC) contracted with Malcolm Pirnie, Inc., in


association with Jouzy and Partners, to conduct feasibility studies for


the Zarqa-Ruseifa area to forwulate recommendations for improving the


water ano wastewater services to these communities. It was the intention


of the NPC that recommendations be developed assuming more than one


investment phase. The overall planning period was to be through the year

2'100. The original conception was that the initial investment phase

should encompass the needs through D90.



The preliminary recommendations of the conzultant covered all


needs through 1990 for the initial investment phase at an estimated cost


of well over $100.0 million at 1980 costs. The NPC, consultants, and


USAID, in close consultation, discussed the advisability and feasibility


of undertaki,q the scope of effort described to meet all needs of 1990.


The proposed project, described below, represents those elements of the


original recommendation deemed most appropriate and feasible to undertake


as an initial investment phase and which would result in the greatest


benefit to the largest area. The scope of the final design was


determined at a meeting on September 20, 1980, attended by NPC, IREA, 

WSC ano the Mayors of Zarqa and Ruseifa. This scope was used as the 
basis for determining "contract packaging" as recommended by the 
con'xltants in their report of January 28, 1981. The proposed project is 
a result of these project development and design activities which 
represent the priorities and needs of the GOJ and the affected 
muicipalities. 

Primarily as a result of the involvement of the World Bank 
(WB), Islamic Development Bank (DB) and West German Kreditanstalt fur 
41ederaufbau (KFW), the GOJ decided F,;Osequently to proceeo with 
implementatlon of the recommended initial investment phase providing 
water and s ewerage service needs througn 1990. ro coordinate tnhr joint 
involvement of four foreign conors, a series of joint meetings oere held 
in Aman from lajte 1981 througn mid-1982 4ith the final meeting held 
June 9, 1982. The jrcats to onicn 'ervlctas aro to !e provided are 
unchanged. However, co refltrt involve'ment it the other financing 
agencies, the contract packiging nao beer, mcdifled. 



, The 	 'oblem:7.


rri eneral,'Introduto'ni Sd'cit~,i 	 deried'-': 

constart dy bhc i Sa i@ 

NE/PD, T' Orobleto- be,add essedlA/ 	 .h-pr'oposed projeot, i' 
best dep d escrib ng ha condit±inspro Uilng aq~ie 
area, -Wie s.arationr of ojec ,e1~ments isnecssarso or .Tc ear 
presentation inthe project mt,,tIu at be'ephasized thalt
aae~ 
 

thr sovierall ikg~e~e h proposed ,roject p1 *~ets '.tha


imprvemet md preservation othe enviror n 

Je Zarqa-Riaa2. En*ronmental Considerations: 	 w a"i ore,: i 
of th~e principaJ. industrial cenirs ini Jordn * astewaesfothe
~industries'dischorge to theaprest waterwaywt ile:ro 

7 pretreatmet. Ni roity has a-syate for waiswatercol2eotion or 
treat~ent' Both cities are "totally dendtl oncespools'awic hv 
become 	 i~cu 

emphasis,,haas eeri placed onjisposol per so ohn'n 
schievigada te 
treamnt prior ton risennalI. 

Field observations indicoa the sonitary sewug o w 
~~, 	 cespools moves rapidly' into the underlying rock~ forwi'tionsrmnd eithr 

filters'downward intoPithegrond ator or appears} as seepage on 
Sdownstream 'slopes Seepage characteristics indicate alow degree of. 
treatment 'during psae'truhherock as does thei relatively high 
ce 00ol Vrquently,.,overflow ,during heavy rains~cauuing rwsewage to~ 
flow al10 -wulkways and4 stireats.and to pool * creating obvioa problems.~
And soas to delay thea (ed for pyumoouts, residents discard gray water 
anidsua directlyit the streets. 

With fewi exceptn s, inb,4.in te areaiscarge
untreated-,wastewater directly inoteZarqa River or sife wadis. As 
thr r tyi no suxrface flowaogti p4ortion ofth Zarq& River'~ 

foraslmuc~a f te-ear, thsewustes seep 'Into theniie~onhsalluY-iaI-S'oi1 deositing potentially hazardous solid wastes onth 
surface 	 of-tne river be end receiv'uinim tzeatmenit prior toItrn 
the-ground water.,I "n the ri~*: thean does flow~, heavy concentrations of 
these solid vessr carned downstream. 

S5ince thpary water source for Zarqa adRusaifa is v ,)v4 

grudwtr the above desore %wastewaterdisposal situation,-is ofait~imporrtance to-these cities. In~ fact,~the problep affects a much 
l arger. area, e.g. 0all consmers of water from the Aman-Zarqa Basin 

17oebruary 4, 981the-Council of initersearoved Joda 
Tdar ste opeiction o. 202l to. beq=.m effective on aaly l,1981, thatdefiea	 th. *a acceptable frdshreitpopetie of inust 


th aterways of the, Kingdom. 
 -

http:inb,4.in


coin i uh a fiitie.6 t KigTa ma; rv s h 
ara'% Zra0sic*t3 * edQ 	 Sfromu-± upsr-hi 

* 	 iimen erctor P tdschares~g-it' cur el 

Amm~tain! si GhazalSawage Tre a n~@ t n @3 
14ter ditnbthn Zrcesposadb 1 swago"opbi 

Andieooftheou iv died sitaof thas been an 

Anx.Aghisura lrosesaquier isp~r aquifer surfaest and idirest 
pasnd~~s oyrthen 

f~fc~t 


leik~atsprom pul' ateisribtion lines,,andpol
 
flo~wefraric 	 low r Lagof'61*$i nof terKig ktaa2 Reuervo by 

~~ai" This~p fdaource!-is, sed, ten945i4O 

ary ea eIrfliti ly uncontaRie nt aie. aov irat 
lees ae eniry:-sti y -frars&ind-niaWntrs fa, iite.., po~tabe-we 	 

the upper aquifer posibythroUghlmroperl .saaled'_ wells.-There fore, 
~if the deteriorationofteuprquerint stopped, thenthelower 

,,aquifer is potentially liable to further deterioration. 

_____.___HatCosdrtns ecause health aspets can not be 
considered apart from environmntv' coniderations, reference will be 
made to the above section throughot' this discussion (see also Annex C.1).~ 

The situatin describedin 5.2,above and more uli the 
'easibility	F Study, Indcates many ways in *.hichiehealth ~tf 
residents of, Zara anid RUssife ae paced -in jeopardy, as IwelIas all' 
beneficiaries of the. Amman-Zaqa, Basin and rthe King lalal Resarvoir, In 

Zar&nd Rusaifaslone,'the use of cesols in soils arnd geologic 
with hwian waste; an unhealthy condition' worsened during wet parole 

*cesspools- over flow cwasing pooling of wastevite. There'are indications 
that the soils have ,become so saturated that 4their "chemkical 

K;**** chamateristics; contib~ute to the deterioration of therwater distribution 
systm.Zt is primsily duin peiods of repair to thaisedeteriorating ~ 

astwatrridulraib can and does occur inthe waterlins tat 
 
system. Hence, the need to chlorinate heavily otherwse uncontaminated 

The us fcesspools and the resultant need to pay to pump
them outo encourages especially lower-income rsidents to discsr~e 

less wteri~~.water and sullage direactly into the streets and to use 	 for
 
pesnl hyam 	 Standing water and persoal unclealines have obvio~ z 

unegonA ~Ama 	 waP*,m*r tramn pln is prsnl 

M*vmns (AID Project No. 278.O22O). 

http:systm.Zt


i~ ~ 

~-A4 44;of 

4/ 

4~4 

7; - 

Zsdqs*h a,,das, wes1,a. age 

y4, haadu~otenl 1iConentatons of knwadptt SiOe 
~contact, consumton~or possibly even use for irrigato purposs could 
lead to iproblems$seious.hat 

Tecorntinulng deterioration o~f teuppir aquifer could 
evental rsult in Its quality bel Of a standard su~itable for 
indstra users Qnl~2'ad could leadlooseis deteriorationoth 


loeraqifrthe infiltratio. at,~to 

-Al ofteeavrehat odtos =old be ap lied to 

Su jpaSicual n oalohrueso water from waq
River, Amias9,.Zqa Basin and,'the King~Tlal Reservoir. (See further 

discusionf healthconsidera tions,.., Part 31and Annex C. . 

4. Most residnts of Zarqa endTe WterDisribtion Sysem 
 
aAn-egt) & w a- istiuin-s ttn.ihe 

nomlypoie tnouswevc. h~ae Lsirvded frdtell 
loe aquifer uiod is within th H. rnigwtr sadrsa h el 


Because of the rapid andlargely unplanned growth-of~the 

Zarqasemifa conurbato he water disribution systemIs thereuto 

normall fntions cotlaI and I imost~residents:hvhosol

taps$ tV system "dasigni"s igh~ly ine fficient an~d.& substan~tial Portion :~~ 

the system's materill is'sub-standard., Inefficiency'derives, primarily > 
fro th ac f losin th distribution' system fltwoI(. )Jb-stanfldd4
mateil results priaeril' from'the previous practice' of households being 

JiIdIfo r~unin ssna-houese, idvufownrsd~responsibl relativeyP
inth mansistlL-*ndvda omsue
luiial-widines 
 

low, quality, pipe that Is subject to rapid deterioration. 
o distributio
Soeh cneuw sofhssoto water 

syte as:~i~otls o 
~(a), 40 percent of all water distributed is~nacounted for 

wfththepresumption that -20 percent is lost trUUU* syst6M leakage, 
P1inE&4y faulham sPJrJWW connetions 

iti~t(b) When thensis abreak Ssn the system, large areas must 

(c) When the premsse is off for repairs,'the wastewater in 
the saturated soils infiltrates the syste not only whre the repairs are 
tWdng plac but also anywhere else n h area whre there is a oreak 
or faulty joint, particularly along the household connections, 
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4,-7 j,. 

G o a Th pro bh 4the7prP0'e uctitatof Oa 4 doerakne

wactl B O pataticulr te g la~"h aqeIu.n~l~g ~area
aricii b'Jn' 'io~ 4t., ebitisptCI 3 p~atuedeveloren 

sou ) acs'of's, 'the an "'Paa in clde sura e"pended sewrqae
 
wate treatment ThISIPSda


water~ .444'&,444 

anae frlrerta teZra-uef 


Tatsth ProjPoec~nceis a: copniuaioo'4 270 033 sewerage"' .. 

4 ''The proposed Zerqa-Ruseifa Prjc isa4cotnaiofti 
~,, 4'O44 ' ?the rcovenants ;Under'AID,4Loan '278,-K23. Tis .covenant ,calls upon theflfl1 ris~th ism6 iPf 4aieruaityoFte men 

4~~eq , h S.44 in,'theZorqe River andthe King TalalzRservoir.' . 

Asl~aeutofIh cnutt' esblystudy.-h 

to" resuct to t'e'uiia the e 
4,444;'fd e414 ovrl 

-us.watropsadata lction#ewtem:Sysm~adeTe plants. In. 
prjcnconLasinteiolrovmsintificant bempenetos; ul~~ aa 

[.~ . . jsj~uj~ns(sem Towneduceti of imo trun sete oralngi
diapoeir fo rom 'a'e0i to...00e... 

protecti, Thonevicattti aeuipping of ascope cubic potret4 

perhorsdtrpupn setati olet; 

. (M~4., .mh contruction Of 3 K0 f anfrctian 

444 



______ 

~ 	 w~insewer ragn I~US,,damue. fro 20-o30$m. 

(a)Tecostrutiooif 100 Km of 150 to 200 mmV~sewers with



7 2 	The11above wastewte olleion SysteM Wl allow forsevie 	to.....provided.for residert.within.subare..IZI IV, V.I ...
and X(.(industrial -zone), as weI1as for .the Army ,Basil/ and the,.RuseiifaIndus tries an-. taarqa Rivur from Zarq., tio t Hssein Idsra 
4 

City$" (See' Figures 10 1 and12, Annex B..>>.. 
3. proposed Wastewater Treatment Plant: The proposed 003project includes the7c-onstruction and; eqppo of a wastewater treatmentplat Wth a'cspaoity-ota-ppro''inatel ui ee3'prdy(eFigu~re 11 for location),. Th plant'. i use,: pr m tclrfersarda
plstc-od6 riklngfilters ,. final clarifiers "and.chlorination, to 

Uthe1 Zarqa- River.- ,The plant 'will be-;constri.cted in-od'ar -units to,facilitate phased expansion, Sludgetraatmtiwill be by anaerobicdigestion and dryingobeds. Ulia aisposal'may- inv'olve ,lancfilling orthe U3e-Of the material as a-soil conditioner. ..	 
. 

The methane obtained fromthe digestion process will be used to power internal combustionseninewhich will drive generators for electrical- power,.for plant operation.
(SeaaPart I-C Technical asibility mnd FesibilityStudy-for furtherdeais nddiscujsion ofalternatives.) 

A 	 Significant components Of the proposed wastewater treatmentplant as designed include:		 9 

- (a), Mechanically cleaned'influent screens and aerated grit 
~camer 	 (b) Two primary clarrfiers; 


(c) Two plastic-media trickling filters;
chlTorinationarefation
(d) 	 Potchinaioncoiact tan and aeainfacility;M Plant effluent pumping station, and, sewer outfall toZarqa River;

(g) F'iltar effluent rccla pw'ping station; 

M TOprimary anaerobic s digesters
-

()Two secondary anaerobic sludge digesters;l? 
-+:+ 	++7+::'+:++i++++::+: :; + ',:'+ 	 < +,+++++++::++++;<<+++"1;++++++5 +3+ f: + :i:.:'+ + + +:::+4(k Eight sludge drying beds;

(1)Setage reception facility;
,+ +<.. .. ... .C, ....+,. ... .......... .+ +.	 - A
i+< 4		 + + .t + ++ -A .,--7(m) Methane pumps, coolersl,scrubbers and appurtenantequipment; 
(ni) Dual- fuel internal-combustion gas-ngine..drivagenerator; 

ii Th Am Vfrbe responsible for the wastewater collection system;ithin the Army Soso (see Put Vt Special Covenants). 
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Allnecssaryur piping a~nd sit@ aveopmet 

tInn~s expted ~ nk(B)Iwill partiallytathWol 

tatmet plsrnt.construction' cote" 'As a 

reqt4:.d to~cond46ot anse'nsive evaluation faysc lentv 
:esignssubmite'so as to srsU:9{SAIP that, shouldayatraieb 

finncethewasew tex,


4 ecedfor~awar the rodt~bt is, in fact, equivalent 0oorbte'ha-Ithtwtich was dsg~y,the consultn ergineeis~after evautinga 
number of difformnt, processes6 The requireen that, such an evalu~ato 
be maede a~part of the bid'-,doct*ments for' thie wastewater treatmnt plant is 
included as aconditiorn procedent to disbursemet for construction 
services under the pioposad ~oain agreementp 

4, Proposed ae istribution Inviovaments : The proposed G 

PieSize (inc~h),> 'Lnth (Km,~ ;2i~Y> 
2 2 

-4 2'42q--~>-~< 
2 ,2 2~~4*7 

4 
0 5 ~ 2'2~"2' 

12 7.0. 2-~

1)~TOA 41.32 "> .22 

rations and Trini Srvices: As, noted in the 

one large-scala operazional se~vrage system i.odn Ohrsystems ste 
Opead


being developed inAqaba, lbid1 .idamller townso: Zn-3ordan, there is' 
an absence of profesionals and technicians cspsble~of manaing,,,
operat n mantuaiin the Ways: faciiies. as Wu., as, thosepose
un.rder th roject. Purther, the iaulnistrstive anailysis in, this 'paper, 

as~ 'the 'Ii lisited 

capability to am n prt hMe~rjcfc1 iinadto 

inicts -,h Wn *. tingm. yhai 

to those for which the WSC ispresently responsible. Wile the concept
*of establishing a national wter and Wastewater rtraining center is'being

disussed wihin the 03' this is not expected to be opratiaml in tiume 
to significantly beeIt this project~alleviating needs for trainedl 

2~~personnel at all levesI. K: 7 
Aftr a full consideration of the administrstive capability 

that desiteffors, wC~s c nnot be effectively. 

2' 

we roj 
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.~ t 	 9 

man~~~~~~edj,~~~~~ oprtdadmananibutcniealespotfo



outs~~~~~~~~~~~~~~~~~brfrfUAD rpoa, deodn ht$.6'mlin 	 h 

Th~ud mayoge sed~r, bu~t coui4.ral oinot be lmit tt typesCofo 

loan~~~~thi fud for tot mrooC tsedsitacab~ lhov 

(i onsulin se1~irvictoensu te sucroes ofte aqamusla rjet
ts trd abe und~fica manaemet onyWJigSCui b S idt 

'~w agemestabil tranproi he o Zarqa-Ruseif ro6t.>4~~~~~ 

WaterNtiiae anCosewtevgec
 


(i) 	 Sorttam scsto asistaoe toin


staevepn anin pclman aent f



(18 person-months) 	 180,000,$ 	 

(ii)Shrt-teand Onsultions assistance t 
asssspjc(3

trainoing (etatedpotlaan 
96 person months) 810000 

training esnmneds 	 6t 

-	 4OO 

(vi)Spealize
ad flerationsitanin 
and tpraing (personl monthson 30,00

(v mnntatio oInratonalTravlt 

tv)r-crraininget Materals 5OO $00 
96ii persongnc mots)aain( 840,00 S201000 

Speafind fiada training(a) 	 

ouMo-cutffinseethed mamntyse 
and cprtigpronsuntl (4eson-e ha 9pron ilb 

sysein adn-cont traini9g taffials ed 75,000n 000othew0tr 

s~~I Plnitaffingtalzdahen B IaomRsef Sy-RssmOf cei 

establ Ished (for p-ross of this pqpe, it in asawned that project
staffing Will require'283 persons, as reccumended by the consultant). 
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The ZarqawRseifs Water Deatmn now emplo~~ys about 
1~94r persons, Mo who wil be absorbed by the WSC Zerqa-Usiefa
Offle,. Those in routine ob scLretclrs ertris 

"cotineod;31ilrwork n witS'a imumLof adtoa rspo!n;im
bilities in the new-system and willneedmima training. -The remaining 
vac flie5A~fl thanctop positions could be filled from,the staff at WSC
headquarters or experlenced people'.sreconded'fromAS ndb o 

(i)Training for the Zarge-Ruseifa 

4 

4, 

45 

'H<imputs in order to start~upmihan an aaetepooe
Zaqa-Ruseifa system. Otthe estimated .number o283,persons which will 

require'varyin!- vwnts-of."specialfted_'ringi"' e ohi 

remainder, of the project's Zarqa-&iseifa staff (secretsries, clerksj~y4;~
drivers , helpers and laborers), who r14equire,on-the- ob,ipactitcal
tvpesof v1~ncan recev ii dathrough eitng!progrens or 

~ose to be dove oped n conjunction with: oerall water, sector manpower
development needs on a scale bro'ader thsn'the projected needs Ibr'thisI
project. AWSA WSC and other water sector entitietcan.0ma vailable
tojthi project the1r training infrastructure "a 1 riences in
cooperation with the proposed nationial triing~program.; Training f
personnel for tft Zarqa-Russifa sytmwill be, A;ospQ"VV% ay or, 
more of the followin meas: (1) Non.(dee~trainn undte 4

Government's prooe training program;-(2) On-theh'W't other 
water and wastewater, facilities in -Jordan 'and for, ofw.Ct
personnel, during construction atZarqa.4k~sifa; (3)Fm ari 'ton
trips and/or on-theob training in a third counti&; and (4)-Trainingby
the operations cnutant during start-up and during pant'operatim. n.
its report, the consultant has outlined a,program, for training -,for
wastewater treataent plant operators.. Du~ring dovs~e of-earlier 
water and sewerage projects, MMAI has given consideel Attentido to the
mgnitude of training problems 'and vluable 'exerience IW beean e -in 
su enwt project imlementation, For example, th mod uwd in th

Aqaba Water Projecti applicable to this project.l Iin the AqabaWater
*Project, the' WSC selected the projat manager and the senior engineers to

be in charge of various parts of th system prior to construction. WS
assigned them to work with the consulting engineer on the supervisioni of
construction. other persone recruited for the Aqaba wastewater project

tilsitilar on-the-job training. They will also get operational.
t=n~ during start-up. Additional classroom and managerial training
Will also be required for key personnel in techn~ical. aese. 

* 
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-7-7.wprqjiatssfihnred4 for program in areas of p'5fagmnt, ppe StAifl anid 
wtoiwctusyse for whih ld gtaing is not suitable '"~" 

imJ~bennce o 
siatdttl of7"$375f.770Th&Lojc'"or aviabe rvd a 

~-..forthspur~oee QE'orthe life'of the projects UVey efforh will be mad* 
to:,s4 " institutions tomniz otsadti1cc1,trningresue

pemtmxa plItol f Dtejb onst rcicltann 

It is exeta that:ths prqoue4dtraining needs assessment to 
- -- -Proram. 

be fl~c ,*imderi rojeolld provide Feosw and eslic-i -' 

tiiocfta I IV'r rec rswdi~tons for7 . 

bssellne data for-ta n ef 
tye'anid where the Itraining canbea be &ixv JhedG in t2asQo 

~106N.07-

stlw~ and- fior 4fifstafft~anti-iv "...sn, 

mintenanc and, a triU Plan -for aperatig awnasai Idstra tl 7 7 
personnel. AsstuI 'ndvlpn'n Vanigfafn n 

77 7 7training paW ill be pcoject funded.*,

in addition to the, specific trsininj needs discussed, abowt 
conwtingservles; =y be necessary to asist MCI a Sarqs-Rusefsa Offices 

in fulfilling .Special Covenmnts ecerning revuiuae and tariff 
tos6.4 ad65 epcioy la deviloping=owia furtion 

and 
M&SAA" rcors eepm pbilling and-

17,a f uftbiit reurmns otof the project
funds my be utiLized for this purpoee. 


F It sh=M3 be ftrther noted that the SPeCial ized watons 
 7 
. 

cowlmsmeft availe for training purpoemsunder thi poetWll

also be reqionible for Assisting the, zarouR"Us,a staff in starting w, 
operatirg and uMintaining ftpojc fsaciiis for up to one yeam
foloi m.einof=t U f the waste~mter tnataent plants 

tae numer f amuultling btcioane wauld be requiredfo
this ativity and wmul Primarily ovecse the WW staff'Is ewctioning, 



7Bufficiet fundlig has ban rovde for in the abhw cost astimnt. 



0. Cost and Finmnoin of Prosed Pri:oC Iw 

COST ESTIMATE 

PR'~OPOSEDGO:PROECT~ 

Za -UEF WATER AND WASTEWATER TTL*,#A 

-. U S.4~~ 	 -00 

Contwinny 6 10 
 

CosrcinSupervion (G)-V
Inlaioe 

Interest during constiktionz 
,Operations& Traing

Services 	 Mi)21
Filnancial 	 Contingency (G)I/ 

GRAV TOTAL 

I/JO 1000 aU.S. 3600



2-6 04 01



25i2202264 
-j2023 245 404M 

0- 71,079 71079 

2036$ 100 2l468 
782 1 in8 1,940 

$ 35,097 $ 44,632 $:790729 

/Sevices to cover the project area plus other aeas as 
*iscibed in km 	 3S.
3/ Asswaes 8X inflation anlied to erly L962 cost etlates. 

* T/ Assws Reloan Agxemsl Toms of ai, 24 years with 4 years grace.
S/ Sao C.3 Wbove for ostailasi 

T/ djsten: 	 D .000 U.. $3.0 (average exworate 

* ~:Justsnt: ....... 	 *c.....
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FIGURE ? 

PROPOSED FINACING 

ASSUMING U.S. $ 15.0 MII/t0N AID CCTRIWBTICN 
(U.S. $ 000) 

AID GOJ 
Description FX w FX [rC TMOAL 

Constructionz/ 5,053 3,113 19,585 21,357 49,108


Contingency @10% 504 311 1,960 2,137 4,912


Construction Supervi
sion 2,632 -0- -0- 2,632 5,264 

InflatioL / 469 289 1,744 1,956 4,458 
Land -0- -0- -0- 4,500 4,500 
Interest durnn 
Constructicn.42  -0- -0- -0- 7,079 7,079 

Operation & 
Training Servicen.5 2,368 -)- -0- 100 2,.468Y

Financial, CAontin
gercy 6/ 161 100 621 1 1,940 

GM"D TOTPl. 11,187 3,813 23,910 40,819 79,729 

17 JD .. - U.s.S $3.00 
/ kt .. iAID firncim of Contracts 3, 4 and 5 see Figure 3. 

3 1ur 1 

I & - C. 5 .11 lw...for !et-.l 9-.i0 U..,. $S.8(Avergo oxci..ngo rate 1980-1982). 

http:Constructicn.42
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1. Proposed Utilization of AID FinancirS.



The above Table B is based on AID providing U.S. $15.0


On this basis, will be providingmillion in assistance. AID 

19% of total project costs with the GOJ responsible forapproximately 
providing all additional resources required. It is anticipated that the 

World Bank (WB), Islamic Development Bank (IDB) and West German 
fur Wiederaufbau (KM will provide approximately $26.0Kreditanstalt 

million of the funds required by the GOJ, or about 33%, leaving the GOJ 

to provide only the remaining 48%. It is proposed that. AID funds be 

utilized to finance : 

(a) Construction supervision for the project, plus other 
areas as described in Annex J, estimated to cost U.S. $5.264 million; 

(b) Operation.q &Training Services costs estimated to be 
U.S. $2.368 million; and



(c) Construction Contracts 3, 4 and 5; the wastewater


collection and water distribution sys,'cm improvements to subareas II, 
III, IV, and 'II. (See Figures 10and Ld, Annex B). 

2. AID Financing Pztiona)e: 

In determining the allocation of AID funds as proposed above, 
USAID selected those elerents of the proposed GOJ project believed to be 
critical to its success (itmn c above) and for which the United States is 
an appropriate 5ource (itcm, a and b above). 

3. GCII Contr ibution:



In acccrdanc, with standard AID assistiarce aqreenent terms, 
the G J will tv r-o!Txpnnible for providinq all additional reovt'rces 
required for t.N' L±tuely c(arpleticn of the project - in this ca.se, 
approxiivit-ly $65.0 million. T"Tie GO. will provide these resources either 
totally t:cin ,ts own budqet or, an expectvd, throoqh recept of 
additional af:itarc- trcm other foreiqn donors or institutions. The G=O 
will b* required to provide a tirm financing plan prior to disjursement 

tof AID tor -urrnci.,oitratl.o.

E. Bf c iar i~ 

S". N. rt Il-B., Social Soundrens Analysis and th& related Annex C.l. 
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II PROJECT SPECIF'ICIANAL SES 

A* onmiC F'easibilit :' 

~ . General: Th details af thle econoc!aa cis re ctained 

elements Of'the proposed prosot' was preparedby Dr')5 wanonHe 
explains. his methodology in~te Annex. Tine anaes repared>by ah 
coultants, an~d contand inteFaii ty td While salidl 
describe the wastseter elemen~ts as recouiiandsd-tr6h thegarr2s400o and 

arsgbelieved to be~ inappropriats ora. evaeluatioI of ,rdposed, 

'.-~.4<.pro 4 ject. 4 , 4 

wat. dstib~tion systs m~provementrs lmnt, Or. Hanson Wa3.pot,
requestedz'to'reVise the *ork,of the consultants.4 Therefore '-the' 
consdlt.ant._. anlysis,as,-ban-swffriizeo ina.s4 onta _~ 

:,;~~ Viilbidtails~ 4tti Feisibility Slbb I
~j~ ~ 2. ~tnsoanalysis 4 howser ,4444 t h

<4.~444
4 4 2.Fndiw:Smmav-1a Wstntialy*<economic intemnl ?ea 5a. return ca. eepce tor Wttilyecd 

~4I4~'4'48%, and will probably eceed 10% fat the wastewater collction, and 

teatmient element. This is amost favorable 500foA4cimdresult 9 


The consultants anal ei:,bf the watersstem improvements
tflrough the year 2000;shows a imlrretumn, iLe. . 

Itsol enoted that quantification of health amnd~ 
eniomna eeish been excluided -Sine 'the, stte.IIIof-thewr does 

nterore calcu~lation of 'those benefits. 1he proposed project,
thrfris justified, ;4 

B. Social SourdwessAnalysis:4 
1. Gene~ral:4 444 

The. main purpos of the project Istoipoeteuatyf 
44lifeain the ZartWO4tk. Th poresent, throI the poision of antary4 

444distribution newok rapeet -d n esmsad he age 
and condition of 'the ter newrconrbt ntions and.. 

OXS~i$C3 -~to the!I Icosue. t foin~ the Z*Rve s 

the reuto of the qUt of waterstrdI ;KnTalRervi
and the aquifersr -- ein ti xetdta h4m 

sooIo-e omct will ealth e mayo hh h"prbes
So~o-eanN an helthaspects of the proposed 'project ane discusadindti n teSocial Sourndness Anlssreproducedi in Annex Col of 

ths pot, umr of tefindings- orthis aralysis is given Inth 
pu4folwn 

4j44 

-I 

-7 

P'>'hs, 



2.Banef its and. Beneficlaries:



The proposed wat 41.striution systemimpr~vmento, and 
desgneobeefit thesawage co~llection and, treatment facilities ar 

ultimat iplaio of te aq-d4f.corridor. 4 he rehabitaonf 
cver 1l of Ruseifa and thethe wae dsbutionr awok whci.wl 

old partt. of Zaq will~ not only alwfrfuture systeim expajnsion but 
srvice to theabout 10% of the popultonjwill. also~prov4e: water 

I(fl1Mfl residents) wh4ich does not pr,esently have accesto it.~ The' 
relceet of Told and brok~en, pipes will~help save a leak5age of about 0.*5,& 

tme li ntsbi motors ar ars at 1 9 1cosmpin eel.Th eat of 
stand tobnei from theimte qaltythereident t he-~reawil 

Sof water ,which isexpectd to result frcm reduced contijunatio6 l.evels. 
SThese reductions incontamintion~ Levels wil3l result fraont htIwater 

network 14rovements adfo h hsdeiiaino esol hc 
will'ooc rsthe s~ewrage network is put i l~, 

~" population ~of about: 17,0,residents. :Theareas ,secved Jhlude the$ 
densel developed dowtonarea 'of zarcpl the adjacent refugee, cuip', and 

The latter, two inld'tepoetandthe squatter ,areaof ,JamsIah. 
They ars, Alto the eople 'homost'disadvantaged residents of theoity. 

have to pay the highest percentages of their incoms for 'the regular 
cleaning of cesspools. About 40*000 people'reside in those ,two areas. 

An analysis of the irwan distribution of the population an 
of the ability of the pooresnt of the poor to payior water and swerage 
services, reveals that even if water and sewerage rates ares set at levels 

' 

that wil recoup the capital and operating costs of the systems this 
group of residents. will be able to afford the service and wil not pay 

~ more than 5 percent of their gross incomue for it.r, Cost savings will. 
to those who do not presently have water connections, and who areaccrue 

thus forced topurchase it fromu tankers and to pay an exhorbitant price 
for it. savings wil also accrue to those w0ho eprience frtqmet 

ce Iproblem. Pepein latter category often resort to street 
and health problemoandarwith its eutn ni~ t 

The sewerage systemfreqaently fined, by the city for such pactices 
will 'elinte both the nuisance and tecost. 'bxperience in Aman, and 

attitude survey in Zarquo both indicate that even the poorest of the 
;~' ~an 

poor will be both willing and able, and indeed often anxious, to connect 
to th e rage system. 

the benefits of the system relates to the*Another apcto 
dowitembenef iciaris The imupoved, quality of the flow ip the Zarq& 

River will be a benefit to downstresm users of the water. itwil 
paiticulArl contribute to the cplty of the water stored in the King 
Talal Reservir, and thus benefit those using it for irrigation. An 

4 

4 
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scn 0loMay~P030 the possibility of rev!iing p1PQ5 for using 
is 
 wterfordomiestc distribution. The asing-out of cesspools wil 

.alio'.unddObtedl 'on trbtet .,rbying water quality in4th upper
to all e residens 4of Ama 1, 

44 ~~rgionl. 
 4. '-' 

~ Th trainincomponaent of theproposed projs;ctwilbenefit
no onytoa6eing trained bu 13ndhrwae'" sewerag sytems 

4 

ir"3ordan. . The're is prs4sently only on~e large4-4calp .operationalsewerage i'v"
sytemr in Jordan that of Awmn. Te systemt~of Aqaba- rold, aind a 
3coeft~ t smaller-, towncs are': presently, at different stt e; of developmient.~vThe Zarqa trali rprogram'will undoubtedly biinefit otthIr utilities in 

4 the country. The need fore tra4ningl in'thls area anjd theabsence of,profteislonuls and techn~icimns ~in the leld has been recognized by both ~4 nd~I~'anthe00 -heconceptof estaliin a onal 'Water end 
"i" Wsteweer TriningCentr is presentl being discussed, It is4 exp.etd

th- roec-rnd-praionaF- -il-rovideepiynt!for.about' O--- persons. M~any mnore will 'obtain both. employment 'and expertise ,diring th
construction phases. Thsexpartise-will'udutdyas benefi te'proposed systems in the country-,' ' ' 

The provision of adequate water and seers e systems can be" 
expected to contribute positively to the 'overall qu4J511 of life in theZarqa-Ruseifa corridor. Itwill also help in encouraging an orderly
growth of industry and thus thelprovision'I of, employn forboth the
present' and future ftiaeiet

-4

vitally liportant 'industrial'
corridor. rsdnso h 

~~The avH alabit of a safe$4 dependable, fully-pressurized74 
water distribution system culdwith an efficient wastewater 

';collection,~44 tratment and disposa sytemi will' do,much~-o improve4 thehealth status among the poorer residents of Zarqa-Ruseife. The primary
public health hazards 'involved are water-related-diseases., It is. 

4 ~generally accepted that an adequate, clean water supply for driningand

personal ~.giene and a working wastewater .system lead to 'improvementsa in
public health and well-being, Ihder' the present situation, the area has a relatively high potential or 'actual incidence~of such water-related . ~ diseases as tyhoid, amoebiasis, bacillary dysentery, infectious 

4 

hepatitis, ote rims of gastroanteritis and some skin infections. 
~Thes" can all be related to poor water distribution and inadequate 4wastewater collection and disposal systems, combined with an increase inpopulation density and a 'corresponding lack of knowledge or practios nf 
good hygiene. (See 1982 Water Sector Paper for Jod.) 

44~ ~4M" wter-related diseases are endemic to Jordan, and the 
4 occurrence of frequent out-breaks of several such diseases often goesunnoticed. Good data to measure the size ofthe water-related health 



poblem are nonexisten t,-it perhaps as~ few as 20% of the actual 

cliic h
inadqut bausei!e frequentlyused pubicwdu~ donthv 

filiti~r or staff to idcentif the cause of illness, nor2 an. adequate 
health 'ii rain system for reporting.4 The USAIDfunded&Health 
Paniih ,and Services_ Deelqpn Project (278 -0208), and-,should 

<amliorate this"Aittion~ prior to the comrpletion Aof this project, In 
addition, UMIDX~provided partial, funding'of itWAorl4 Bank 0Population
CounciLbaseline survy of the health 'and social itatus ,o the- target 

arovidesan'~~
p~~latio6tan urban-upgrading project in Aman, whc 
ofOthe helalth status of lower~income groups ina typica ran 

3environment.r 

S 

The proposed prjc a hsbe expected to 3bnefit puiblic -< 

he~ialth for the following reasons: .. 

kthe 

(1 - eaiittdwae it-hto network-ill -rduce 
risks of contamination caused by broken and leakIng pipes.~ 



at least (2) A reliable water distribution network wil3. eliminate, or 
atlastreduce,,, the ned for roof-top~ador ground-level storage Wtaks, 

thus elminating,& potential source of contamination. 

(3) The sewerage system will eliminate the use of cesspools, 
and thus reduce the dan~ger of contamin~ation in the water pipes, and in 
both ground and surface waters. 

2 

(4) The replacemnt of the high cesspool cleaning costs by
reasonable Sewer charges wihich are based on water use rather than septage 
quantities will encourage xboth higher water use and less illegal duping 
by both residents and haulers. This inparticularly applicable to lower 
incom~e households. 

. 

4. Ina oreWomen: t ~, 

The beneits of the project ar xetdteccru to mnand 
wowe on an eqmal basis, as both sexes seem to suffer equally from the 
debilitating qffects of illnesses that affect their productivity, be it 
in the home. or outside. However, young children, wh~o are especially
susceptible to enteric disease, will possibly gain the most from reduced 
wqxure to water-borne diseases. 

S. Conclusiont in concert with the statements made above on 
isproved health mWflving conditions, this project is believed to be 
socially sound. 
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4-C Tehia Feasibilit 

1. General: The feasibi~lity~study for the project was carried .--- A 

--- -out .by,,the professlonal~consuiting Firm Malcolm Pithi Inc. in 
association ,with-iouzy, and Partners, a-3ordanian firm. The consultants' 
f bllity and nitialdeuign Zeports povide.a thorough, in-depthW
anlyi -ad 6paein f.te'bssfor 'detaileddesign. IAdetailed 

of' these reports indicates,the project as'procosed represents a
-review 
 

-teIh ally sound-and:,leastscost solution tothe problems, of wastewater 
collection and treatment '-and tob-improving 'the efficiencyuend-reducing the ~ 
possibilityof contamination of te water distribution-



and- Ruhseifa. Annex-A-provides ~a complete' listing of all voluqiqs of the~ 
,- -consultajits' feasibility stu d ~nrelated ,materil I l ofi~which are avalabei NEPD AD/W sematerialslihould be consulted for 

- -- V specific design deiails a~nd for detailed ,discussions of alternative-,-
designs.' The remainder of thi' ctondsribw5briefly certain 

--technial desig spctsof-th -proposd -project, 


2 . Wastewater Collection System:, The7Zarqa-UsifaProject- ---
PlaningArea (Figure 9,Annex 5)was divided into twenty, subareas, 



(Figure 2,Anex 8)) on ageographical basis, i0e., withineach suba-----a 
wastewater can -be collected- by gravity flow.' All subareas, except-III 

-and -IV, flow toward the Zarqa River'.- Subareas IIIand IV flow toward 
--

Wadi Saida (the northeastern corner of the planning area). Was tewater in
any given subarea will -not flow- by gravity into any other subarea. 

---

As previously mentioned, (page 2), the tPC, *flEA,WSC and 
municipal representatives evaluated the recommendations of the - I 
consultants as contained in the Feasibility Study -and- memoranda and 

- ~selected those areas which wAll receive priorty attention under this 
initial investment phase. The decision based upon development 

-

-was 

planning priorities and the availability of capital and manpower 
resources, 

With the westeawsare treatment plant to be -located at the 
"upper Zarqa River" site (see Section 3 below and the Feasibility Study),
the initial investment phase (i.e., the proposed project) includes 
wastewater collection for subareas close by. These subareas are III lil 
IV, VII, and the Army Base. In addition, as industries contribute
significantly to the pollution problem (see Feasibility Study Industrial 
Effluent Report), subarea X, an industrial zone, and the Ruseifa 
industries along the Zarqa River up to the new Ruselfa Bridge (Figure l
Annex B)have been included. 

With the proposed projet defined by development priorities
the design of the wastewater colloection system to be constructed is
relatively siumple. Truw* sewer locations and sizes are based upon 



geographic andJhydraulic factors a'nd population levels (current andprojected). Sub-trunk sewer system deig isb dupon the'same factors~with further criteria Iconcerning ~popaion density facoros af fectingnetwork design (see Feasibility 5tu~dy) 

cheracteristics,,cost and thetdesire for standardization within Jordan, 
The Feasibility ,Study discusses th datg r n iavatgso h 

SThe incorporation of a wastewater collection pumping stationadforce main into'th design resulted, from a thorough analysis of thevarious alternatives as discussed 'in~ the.Feasibility ,Stud,. The designis based upon projected flow requirements md his ,beeni determined to be
technically~sou~nd as well as thei 
leest-c-ost alternative. 

-~~ s~i~ifi~Tream t Plant: 1'er reas yet no natidhill.wastewater treatment errluentsanaards ~inVJordan 4Ywhich to base thedesign of a wastewater treatment plant. Therefore, effluent standards. are based upon ad hoc analyses'of the' particular locale., In this .instance, the 603 has required a relatively high quality effluentstandard requiring a treatment plant providing secondary treatment with 
~ .~ post-chlorination and reaeration before effluent discharge into the ZarqaRiver, watercourse. 

Various wastewater treatment processes will provide the 
alernaies, as dsuedfully in the Feasibility SluL and dtrie

the least-cost alternative to be the treatment syste us the plastictrickling filter secondary treatment process with anaerobic digestion andon-sitepower generation to meet all power needs (see Part I.C.3 foradescription of the process). The consultant compared power costs of therecommended system with the power costs of a system using trickling
filters, aerobic digestion and purchased power. Assmingj 7.5 percentinflation, the average power savig with the on-site system are $1,08million in 199 an $.6 million in the year 2000. This comparison,that was made for the 'two systems that were most seriously considered fordesign, is indicative of the energy conservation that can be achieved by
using methane gas from sludge digestion for power generation. The powersavings for the recon nded alternative are also greater than for any ofthe other alternatives studied. USAZO, has also determined that thedesign is technically sound in all respects. (See Annex~ 8, Figurel.3, forSchematic). 

As mentioned above, pare 2, several sites were considere forthe wastewater treatment plant. One alternative included a separatetreatment plant for westewatar which drains toward Wadi Saida. The sitechosen, the "upper Zarqa River" site, is tne largest (28.5 hectares) and 



______ 

al for the construction of a single t 
plen with sufficient 
capaciito meet the needs throught the year 2000. It-has been shown to 
be the leat-cost, alternativeeven when considering the cost of the 

'pumping station and force main. ., . .. o

Thyi treatment plantis. thecat? .c ),..'.... . designed considering
characteristics of the wastewater to. be treated,~ The domestic wastewater
characteristics of. P~ivnn have been used as there are no alternative means
for determination. The industrial wastewater characteristics~ are 
thoro ghly described in the Industrial Effluents Report of the 
Foosi4 Study. Plant capacityl1s based upon flow estimates, which
reredfor industry and Amy,andwhichwere estimatedtb 
80% of the target of an average water co?)uniption level of.80 liters per
capitaper day (lcd). for domestic use . 

~ Th-prposd~tzatmnt~plant-is-designed or-anultimate~ 
capacity of about 41,500 tubic moters of wastewater per day. The design
includes five trains with each train 'a modular unit.* The proposed
project will consist of only two trains (about 16,500 W/day). The
modular unit concept will permit relatively inexpensive expansion when
required. 

Anaerobic digesters are included on the basis that the 
methane produced can be used to power dual-fuel engines to drive power 
oerstors meicing the treatment plant self-sufficient for oower needs,% ey significantly reducing operating expenses. The Feasibility Study

and related memoranda discussed indetail the alternatives and show
clearly that this is the lest-cost alternative even when subjected to
various sensitivity analyses. 

Inaddition to determ ining that the design is technically
sound, USAID considered the level of technical sophistication required to
operate this type of systuem. Operators of uAn's Ain Ghazal wastewater
Treatment Plant, which also uses anaerobic digesters producing methane
for use, have provided a reasonable assurance that the process is not so
technically sophisticated as to nut be feasible. In addition, the
proposed pro"ject includes provision for training to assure the proper
operation and maintenane of the system. 

An additional bmnefit of using methene for power needs,having been shown to be the least-cost, technically soun alternative, is
the resultant savings in demand for power from the national power grid.
This savings could be translated into a savings in fuel requiremets for 

*aar p~aiIowr and a savings In foreign exchange expenditures for 

As mentioned previously, &Md as more fully explained in Annex
it the World Bank (WB) is expected to partially finance the construction
of the wastewater treatment plant. The WB has requested that alternative 

F,Lnencral Wn ecoic analyses were based uipon actual. levels, withadjustments, which are less than this target. 

- ' 
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de~signs bid on a "turnkey" basis be permitted, USAID will require that 1 .( 

any such alternative designs be subjected to an evaluation as

comprehensive as that conducted on the USAID approved design described

above as a condition precedent to disbursement of AID funds for

construction services as evidenced by acceptable evaluation procedures
incorporated within the wastewater treatment plant bid documents. 

54. 	 Water Distribution Systei marovemnts: Again as a result of
the discussions Of NPCI MW, wSce mun icirpresentatiVes
concerning the consultants' recommnendations, priorities were establishedfrdetermining the scope of the proposed project. It was decided thatsubareas X1 through XX, i.e., virtually alI of Ruseifin,and subareas Ithrough IV, VII, VIII and XII in Zarqa are to be Included (Figure 10,
Annex 8). 

JUpeiu n oetoogldiSCUssed in the Feasibility Study, the problems to be addressed include(a) correcting flow distribution inefficiencies, (b) replacing faultypipes "ri (c) replacing many household connection lines wnich will benecessarily destroyed during sewer construction. 

Design decisions are based upon using the present municipaldistribution network and simply creating "loops" to improve flowdistribution efficiencies. *are necessary, municipal lines will bereplaced with properly sized pipes to maintain proper pressure throughoutthe network. The network will include valves to limit the aea ofdiscontinued service during periods of repair and thereby reduce theextent of possible system contamination through infiltration. 
As previously described, municipal water mains are notexistent in 	 alleys or walkways. Households of f the primary streets mustconstruct their own, sometimes lengthy, household connection lines.

During construction of the wastewater collection system, these householdconntections 	 will be destroyed. Therefore, It has been decided that themunicipal water distribution network will be expanded to includeprimarily 2-incft service mains in these alloys am~ walkways. while notgood practice and not in accordance with Jordanian construction codes,some of those 2-inch service lines will be constructed in fth sae trench as the sewer lines. This can not be avoided becaus of the narrowness ofthese walkways. 

The selection of the water distribution materials after athorughanaysi ofthe alternatives, Is N~liy discussed in th 

UMAID has determined that the proposed design is technicallysound and the least-cost alternative. 
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0. Adm~inweisrai Ansis: 1.z*.~a 

a l.~General: TheGOJ has determined that neither Zarqa nor aRuseifa, indrvidually or Jointly, has the Staff or expertise toa imlamentand operate the project. And wn le tne qW remains committed to*establishing a national water authority.which'would permit adecentralized organization to-be formed to implement and'operate theproject, the laW establishing such anational water authorityhsytt0enacted. Therefore, the GO has designated the Wae Sup yett ..Corporation (WSCj as the i.mplemening ageno, 

2. The Wate uoyCrrtin The WSC was establishIed by. 
available in NE/PD files). The lwdelegates to WSC the responsibilityto "plan, design, construct, operate admaintain water supply projectsfor drinkcing purposes and domestic uses; to develop nt andd13tibut water, sell-wtr,drainwaeana n 
thereto ~w ~ ) n ouane of, supply," 

ACC~ring t the lawWS.i an independent organization,both administratively and finanear y The Minister of Municipal Ruraland Environmental Affairs (MMREA) is chairman at WSCs Board of Directorswhich includes the Director General of WSC, as vice-chairman, and mobersfrom the National Planning Council (IfC), NRA, *MC the Ammnan Water andSewerage Authority (AWSA) and the Ministries of Healt.h and of Interior. 
3. Administrative Camailitx of WSC: The WSC has existed as asemi-autonomous corporation for aowt eight years iheriting the staff
and responsbilities of its predecessor orgaiU , the NRA and the
Central Water Authority; the letter was organized with U.S. assistance
more than twenty years ago and both organizations, have received
considerable support from the U.S. over the years. The wSC's experienceincludes the installation, operation anid maintenance of water supply
systems throughout Jordan. It Is constructing the water supply and
distribution system at Aqaba and will soon begin construction of theAID-financed wastewater project there (AID Loan 278.-02), It willConstruct the AID-financed Irbid Water and Sewersg project (AID Loan
278-K-M02). It has also built many other water distribution sytes



While WSC has the badground needed to implment the projectsuccssfUlly, 'It is clear that new persoinnel must be recruited to stafftewastewater elaements of the project and possibly to strengthen the
water elements. WW's prepared aployment regulations permitting
relatively hg pay were approved by the Council of Ministers anm omeeffective On L August 1980. As a result, recruitment of new employeesand retention of trained and experienced staff has becoim easier. 

iUs AID 1 7K.oz Project Pape, Jordan - IrbidWater and
arEm Pro~ft. pgs. 27, 28. 
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-~,,--s~.~ ~<UA.2 Introducotl 

~is- swt~oh cOntains the: 5empAxy cost Estimste (ipare 4 )-l the~ <"~7his 

~ 9--~-~- ~ Projection of Zximnltutce by Fiscal fear J14%wel5 )s J rPO/ftrKUS 
'-

Incoe Stawrnt for the' joint,iAqAP.3usetfa Watecr and Watfatoer'-"----
rther,information corasrnin4 7$p4es 4 

5 - contained in litt ,D4 aMna C*2'and 3, Jfiurd 6 
ocgaution (figure6 .; ,V
ad ar i 
in~ based upon Tables, S aIwell &-asan3&'eg pcepsn4 ~by th~e 

onand esiiit -is r4ban ultan-is nth tdy r ae 

7~is suvalent, Of this iunwtV0*000,000 wiJ1l be _f inared;by thesAID Loan~ 

$3,07*00 Ofti- v t 617tO setnAt be rq iredfo 

contracts 3, 4 and 5 (se Part 1. Do# and Anna Afor, desuiption).i
UsmZ proposes to fully finie these Iforeign achuings costs. 

$5,000,00 in MZfunds Wll be used to purtiawI fLnsme the costs 
of constrution swevision (65.264 million) and other services iluinig

2 training ($2.468 million). 

"llqe lo=al cucr costs of onstruction services. 

The0O will be responsible fo pcvi41rg the remainirg resources 
estimated to be $64.729 mlion. Of thi sunto an "tinated $4.5 
million is for land piurchuse and $7.079 million for interest eqm
during cosrcin, A total of $53.150 mill4 n is estimated to be 
required for construction costs. 

"a oWrld Bank (IS), IslinL Oeveicpnt Bank (rN) ad Dost German 
V Ireditanstalt fur Wisdersufbsa (IMW have indicated their intention to 

contribute approximately $26.0 million in foreign wmhnge to tis 
project. If this assistame is received, the OW3 will be required to 

proidinwcmatI~$2.91 millon in foreign ectwne to the project
aidanrditonsil2tM.24 million in JbdanLan Diners tot Jowl1 curremy
costs. Th~e priosAID assistwe apreevent (Annas 1) contains as a
condition prtedn todisbremmnt for co is wxtton costs a reqjir~et
for a £1w flavoing plan to be Pitted by the 0OW illustratixq the 
sources amd uses of Allproject funds. 

It skuald be noted that in Annex fit the 001 aMplcatlon for 
assistance, the estimate foreign eghange and local wrimncy costs
differ from these Qdhch have been reflected in this project MWOc this 
is beamw the 00 has considered foreign ewhat"g costs In the %Wthe 

cdoriA Dan oiders them and MMD hs not, UPM has 4htexxijud
farei* ewhange needs on the bads of wther or not a perticular 

. project ccoast Aill be procured ith Jordandw Diners. UP his not 

http:aidanrditonsil2tM.24
http:inwcmatI~$2.91


considered whether ornot foregn egemashv enepne ale 

for a pert of the 'raw naterial making up -an'i~em to be procured with 
Jordanian C'inert for the projectg,g the foreign exchange cost of 
reinforcing steel us4d in sewer pipe manufactured and sold in 3ordan has 

not' teme aoreign ech.no ost to t---- lis etby, it
haibent considerebyt,

,.4. 
)29
C. Projection-of Exenditures by Fiscal Year (Figure 5 ~ 

This table is self-explanatory. Construction expenditures have , 
b generally proected to.be disbursed on an equal basis for-each of 
the CVs S93r4respectively. All construction cost estimates have 
been inflated at 8%per annum starting from mn1982. 

i. Pr Foma Im e Sta tement 6j3 :---r 

-•i+ +al ' I + m L11+ ++,++++ +I tOt 'x 

projected statement. 

It uJnt be clearl understood that Figure-6 esflects one of many
possible scenarios whic could be conceived of by varying the 
assumptions. USAID has selected this priuar scenario becase"it 
presents what, in USAZ's opinion, is h ostprobable worst case. It 

Isl
is USAID's view that by reviewing the worst pro case during project
development end design, appropriate actions can be taken to Improve the 
situation. 

The water sales figures are from municipal projections as reported

byteconsltants. while probably somewhat optimsi atual sales



would have to drop more than IM from those used for these calculations 
before remeial smue would have to be taken, such as increasing the 
proposed tariff. The sales of l9M are projected as 10,203,000 cubic 
mters. This 'molies a connected population of 372,712 1*the average 
per capita consamton is 75 lpcd which represents, 95% of Ut. projicte
IM~ population at 393,12A. USAIO believes a more prot~ble tvmectod 
population would be about 334,164 (OXS) resulting in sales of 6,659,60
assuming conumption of 71 lpcd on average. This reduction in projected

ales approximates a iMdrop from those used in figure 6 but stil 
pereits a positive cash flow at the proposed tariff or JO MOW15n 
There are adequate water supplipt to moet these x tet requirments 
incudfn an allowance for continued losses of epproadmtq 2S in the 

youUiC rnecmiultant a~ve recommended an over&" fd.ate 
tariff of O .u satnInL984 adcontinuing tm'til IM~. 

AsaX inlation t rW18 this would not te a significant
taif ao(see k C.O. While a fixed average tariff of JO 

0.163 Provides an em Ate contribution to revenues, the 
orgmnization eight cosider applying the constant real tariff ure+o 
tryDr. mnson. This would uignificantly Improve the situation w 

plainanunueburden on consmes, 



Fiur assumes no grant Qoequity contribu 'i' n for capItal 
c~ost.~ While this iscQInt~rry-.to S1 proposed finnin plan, and 
while the GOJ inoy~ orvidi Vln~ i the form of equity, ti 

tm855 made-to~lustr atshe ora2 financlal viabilitytion rwas 	 $ztons 
.ge	a nt the prevailing cost ~of~apitalj,~*a h rt , 1eoa 

agmvement terms extended by-~the GOJ for a project of asimilar nature.' 
Fisuc6ssues he pplcatgn of a cons ant~ real tari~ff~for 

sewerage service starting at 30 0 345/W, of sewage in 1985 as
recommended abjDr. Hanson-,(AreC.3)0' Thisappears to USAID to be th 

202 (sefootnote l/'page3,Environmental consideorations), could~result 4~x' 
in reduced connectTonst by industry for seweragee service becouse'of,'thrT 
reqU4~uimnfo the inutisteIu,13q~g totrathiwseaes

prior to discharge., USAID has conveyed its concernt regarding the_ 
with dSU3os .Teefcofareduced~rate, of connection, whichs 
what is implied, on financialvib ha been addressed by DrinsoniAwz<!ti 

,nstm 	 tot th'msi'eetIdt re aTizura 6 assumes 	 for co
million borrowed with terms~of 8%interest per annum, 24 year repayment
period with 4 years of grace. These are the sametezms as recentlyV applied to rbd(278-M 3)0

moomoPThe Fitgure 6 scenario indicates that there will be a negative
cash flow in the first four years of operation. This is not surprising
considering the ma itude of capital investment required prior to beingV able to gradually ?rease revenues through the wastewatr collection 
system connection process. However, this situation could be completely
chaned if the debt were incurred under terms vuch as the applied to
Aqaba (2784026)0 i.. MI, 37 years, 6 1/2 years grace.


Conclusion: USI eivsta igure 6 0the most prbble worst
LUustes that the prp "e 	 Incase, rject is fineiicially viable.

thsworst case, short term financig or a subsidy j would have to be
provided totaling aproximately $7.7 million with the-largest burden
($3.6 million) in tefrt year. By recoWiiing tnat the possibility of 
a shortfall exists amd the likelhood thet the 003 would be called upon
for a subsidy, it Isprobale that either the debt term will be improved
or a sufficient amount at funds for capital costs will be contributed in
the form of equity by the 003. 
Recommendatio: USAID has recommne 1 that the Assistance Agreement
~~~eie Fs. ndition precedent to isbursement the 003 to provide toi'ecoT~ 
MAID, for approval, the terms amo conditions .ppui;a to AMD funos oe"nmade availabe to the implementing agency. 

?+ +-!+
.++ +;+ ;!
++ 
 

U.++++++++++++++++++ 	 ++++++++++'++++++++++++++++++ ++++++ ++++++++++++++++
+++, +,+++:+++ + + ++ + ++++++ +++++m++++++++++ +++++++++++:+ ++++ +++++:; , ++++;;+ +i +; +++++++++ ++ 1',++ +++ +++++++++ +;+++++++ +++ ++ +++++ + ++?+i? +f +++:+ + +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++I I .+++++++++++++++++++++++++ 	 

http:cQInt~rry-.to


+
++ii++?+ +/{+! +

i~
9 

+
+

+
+

+
+

+
;+

+
+

+}:+
(j+

+
+

+
+

 +++:++ 
+

;+
+

+
+

++
;+

+
+

+
i

+
 4 +

+
 +

 +;++++:+++ +
+

 p(4+
!

+
+

+
+

+
+

{+
 

+
 +?++ +

+
,+

 +++p++ 	 

I 
I 

M : 
+

 ++++{+:++ 
L

+
 

+++++++s+}++;+ +
+

#+++:++ 

P 
+

 +
 :+

++++++++++, 
+

+
;+

 .+++++++ 
'+

+
 +

+
+

+
f +

+
+

+
0 	 

+
 +

+
+

+++
+

+
+

+
+

+++
 +

+
++

s++
>

 :++
+

+
m

+
 

. 
. 

..... 
: 

+
 +

5+
+

+
+

 
+

+
:

-

+
P

+
+

+
;+

+
!+

+
 ++

+
;+

+
+

+
+

+
 

!+
i#:+

+
!+

i~+
'+

 
+

+
t+

]+
>

+
+

+
+

+
+

+
+

+
+

+
+

+
+

+
+++ 

+
+

+
+

+
+

+
+

+ ++
++

+
 

+
i+

s+
'i++

+
+

++
+

 +
+

+
+

: +
+

} + L++++++++ 
+

+
+

 
+

+
+

+
+

 +
......+

+
 	

+
+

+
+

+
m

f+
+

+
+

+
+

 
+

+
+

+
+

+
+

+
 +

+
4+

+
++

+
:;!++

+
@ :++

+
+

M
 

+
 

++
 

; + +++
+++

+
+

+
+t 

+'+
+

+
+

+
++

+
 

+
 

+
+

 
+

>
 +

+
+

+
+

+
+

+

+
+

+++
+

 	
+

 +
 +

+
+

:+
++

+
 

+
 +

+
;+

+
 

i+
 +

+
i+

;i
F+;+++ 

+
 

+
 

.i~~+
 

+
+

 +
 +

 
+s++ +

 +
 

+
 +

 +
I+

+
 

+
 +

 
+++:++ 

++;++++ 
+

+
+

/ 
+++ 

+
+

+
 +

+
+

?i
 
+

 
+

+
+

+
+

+
 

+
 +

+
+

+
+

+
+

 
+

+
+

+
+

+
 

+
 

+



+
+

 +
#J+

 +
 +

m
+

+
+++

++
+

++
 

+
+

 
+

+
++

+
'+ 	 +

 ' +
+

+
 +

+++
 

+
 

+
+

+
+

+
 

+
+

 
S

+
+

+
+

 
+

 
+

+
+

+
+

 +
+

 +
+

 
+

+
 4

$
+

+
+

+
+

+
++

 +
+

++
+

+
+

+
+

 +
+

 +
 

+
+

+
'4 

+
+

 
 
? 

A
'+

" 
4
4
, 

1
 

,+
+

+
s+

: 
4
1
 


+
+

+l4
+

:+
+

1
 
+

:+
1
<

z
+

+
i,++++(++

q+
+

+
+

:+
+

+
 

+++++++ +
++

+
+++

+
++

s
+::++ 

+
+

+
 4

 4
<

 
4
1
>

-Il' 
' 

+
+

+
+

 
<

l4 	 
+

+
+

+
+

 
S+

+
 +

 
+

 
:+

+
+

 

" 

W
4

+
+

+
+

 
+

 
!+

 
+

4 
+

+
 

: 
+

:+
+

+
+

+
,+

+
+

+
+

 
+

+
+

+
+

+
 

4 

+

 +
+

+
+

+
+

 #' +
+

,; 
+

+1+
; 

+
i 

+
 

+
+

+
 

+
+

+
 

4 
+

4
<

 
+

 
+

+
 ! !+

:+
 

!+
+

 
I# 
 

'l'41<
'<

+
+

 
 
4+

+
+

+
+

+



M
+

 
+

+
 + +

 
.+

 
+++++4++2.J +

 
:+++ 

+
+

 
%

+
+



I 

+
+

+
 +

 	
'44++++

' 
+

+
 +

+
+

 +
+

 
+

+
 

+
+

 ; 
C. 	i 

4+
+

+
+1

4
4
l 

+
 

'+
+

+
+

4 
+

+
+

+
+

+
+

+
+

 
+

+
++

 .. 

1
 

1
 

I+1
 

>
 

4
' 

4
4
 

.I. 
I+

 	 
#
4
 

+
+

 
}
 

+
+

 
+

 
S

 
4
 

+
+

 +
 

441,+
+

!	
4
4
 4

4
+

 
:+

+
+

; 
ii+

+
 +

 
+

+
m

;,4l-
+++,++s;+++ 

+
+

+
+

+
+

+
+

++
++

;


+
 

+
 

+
 

+
 

++
 +

+
 ; 

. 
... 

,1
1
 

*+
+

';+
+

+
+

+
+

!+
+

 
)'+

+
+

+
+

+
 

I+
+

+
+

+
+

 
+

+
+

+
+

+
+

+
 +

+
'+

 
+

+
+

 

!+
 +

 
+

 +
+

 +
 +

' 

......... 
... 

;+
+

 
:+

 +
+

+
+

' +
 +

44 
; ;; 

++
+

 +
+

+
:5{+

+
+

'


+
 

+
 

++
+' 

+
 ++++

+
{+

:+
Y

i
+

+
 +

 
;+

+
+

+
+

+
 	

+++ +
+

+
+

i 
' 

++:+
+

 
+

+
+

+
+

+
+

+
4. 

+
+

+
+

+
+

+
+

+
;+

+
+

+
 

Cl
I 

14 
+

44*4l 
+

+
+

+
 +

+
 

+
+

+
+

 
}IJ 

+
 

+
4
 

+
 

44lE
+

;>,1l+
r+

+
:'l+

+
+

l.....
4 	 

4+
 

.	
I 

<... 
4+

44 



PRWBMIi OF EX0 NDIn_ BY FISAL YEAR 

7A CiA-RJSEIFA WTER AM M)rE)TER PROJ:-T PAPER 

Source A.I.D. 
Fiscal Total A.I.D. G.O.J. G.O.J. Grand 

Year FX 12 Total FX Ir TOAL Total 

1983 2,158 779 2,937 5,643 11,533 17,176 20,113 

1984 3,143 1,037 4,180 6,404 9,793 16,197 20,377 

1985 3,780 1,038 4,818 6,030 11,385 17,415 22,233 

1986 972 259 1,231 1,508 2,957 4,465 5,696 

Inf1fat ion 469 289 758 1,744 1,956 3,700 4,458 

MTysI C-31 
CUrt IR]tr:-3/ 504 311 815 1,960 2,137 4,097 4,912 

Fina ncial 

Crint IrL] rcyy 161 100 261 621 1,058 1,679 1,940 

'Vr(A!. 11,187 3,813 15,000 23,910 40,819 64,729 79,729 

_/ U.S. Dollars Equivalent; JD 1.00 - U.S. $ 3.00 
2/ Inflation @ 8% per annan 
_/ ~bntirvency @ 10% of onstruction costs. 
4/ Ad3ustnaznt: JD 1.000 = U.S. $ 3.08 (average excharge rate 1980-1982). 



PRO i"'.T *4: PRO FORKA ICOPE STATENNT 
ZARAi fIFA JOINT

(" . $iiJ;10 WATER AtD WASTENATER
I) 1.00 = U.S. $3.25) NMECY 

CALDIEYU YEAR~ 
Si;irces bri1 9ipenses 1981 1982 1983 1994 1985 1986 1987 1988 1989 1990 

Total water Sales (x1O) 4,953 5,334 5,729 6,158 7,574 8,065 8,573 9,123 9,643 10,203 

ktater 

zaki S A0. IA./)Mt3 1,50 1,70W 1,823 -0 -0 -0 -0 -0 -0 -

klf 
tIa-r 

If 0 1)U.115/H 3 
124 
337 

127 
365 

130 
394 

133 
-0

137 
-0

140 
-0

143 
-0

146 
-0

150 
-0

15 
-0

6 6 7 8 8 9 9 10 11 11 
Al,4t t -: e fa S 0.165/34 -0 -0 -0 3,302 4,062 4,325 4,597 4,892 5,171 5,471 

.. e..jy, IIi.e. 6An of water use -0 -0 -0 -0 2,650 4,507 6,011 7,413 8,749 9,406 

Th 2,047 2,198 2,354 3,443 6,857 8,981 10,760 12,461 14,081 15,041 

water 1,421 1,594 1,786 1,997 2,405 2,683 2,992 3,332 3,710 4,124 
".' -0 -0 -0 -0 1,190 1,310 1,440 1,583 1,742 1,914 

r 6t626 604 568 1,446 3,262 4,988 6,328 7,546 8,629 9,005 

|raq - 79st79 79 79 79 79 79 79 79 -0 -0
, !Ca 57 55 54 31 30 12 11 11 10 -0-

Pt .- Pr kct 0.'it- -0 -0 -0 6,903 6,903 6,903 6,903 6,903 6,903 

-B6 - 136 134 133 110 7,012 6,994 6,993 6,993 6,913 6,903 
--------------------------------------------------------------

CAI ti ri s-ater 437 470 505 542 583 627 676 724 779 838 

1-- rz 53 -0 (70) 794 (4,333) (2,633) (1,341) (171) 957 1,262 

Caj;tlhe C.J, 53 53 (17) 777 (3,556) (6,189) (7,530) (7,701) (6,764) (5,502) 
(:bt crvlce Cover ge 4.6 4.5 4.3 13.1 0.47 0.71 0.91 1.08 1.25 1.3 
U' re+ 
#&:t 

I a tl.mK 
WlCOeAs. et, 

108 
3,464 

123 
3,UIH 

139 
,177 

115 
.1.583 

14411 
6 ,011 

1 425 
64.108 

1 441 
64,357 

1 458 
64,512 

1,477 
69,688 

1,496 
69,888 

Rate of rettrn (t) 16.10 13.20 10.70 i8.70 5.00 5.15 7.06 8.77 10.28 10.75 
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IV. IMPLEMENTATICN PLAN



A. 	 Project Implementation 

The following Implementation Schedule ligure 7 ).below sumarizes


key actions and dates for inplementation of the project.



B. 	 AID Loan Schedule: Figure 7 

The anticipated schedule for AID action is as follows: 

Congressional Not if ication-Advice 
of Program change 	 September 3, 1982



Project Authorized 	 September 16, 1982



Agreement Signed ($10.0 million) September 25, 1982



Amendent Signed ($5.0 million) November 15, 1982



Initial Conditions Met January 23, 1982



Interim Review October 1984



PACD December 31, 1986



I' September 30, 1987



Final Rvaluation July 1987



C. 	 rnplLrenting Agercies:



1. Inplementing Agencies: WC will be the iplhementinq ,qercy


and, as such, will t-e responsible for all facets of proj.ct


L'plementation, -ubject -nly to normal Goverrnent procedurets, such l, 
final approval of all contracts ty the Otfice of thu Prime Minister. Ie 
GOJ will be r,.culirted b.y the AID A,;si:starce Agreement to confirm its 
designation of the impl(fwntiry igency ar1 to en-ur# its Ylequacy. 

2. St .rvimt-', EniN-rivii: All temhnical aryl r4Nir.rin; 
tiervicei -.,rvlces !or the p.-)lrtntation F+ine - i cltiin terJ,,r rol, 
construction ir, Ir,.-itallat.on iuper';P. icn -- are X#'Tct1'd to t1 providrA 
by Malmclin Piriiv, Iw.. a, 11t f,im ion the 
feaibilit'/ :;tLxvy aitx i: p ,p.-iri ; uh, !ivil de:.(;n with tu: liir m rom 
T'1 Grant.; *17T-olli 4-022,,il 	 17 . 

owivnt: 	 nt ,.-t Frc.vidtli3. )r( x: ,' Al I'I f urtr-m i. u,. 
 's; A! I) 


fori-hi will bt' 1.7t 1)iit Ci'U ttnt.-
-ndt.£tIn
cx11UCtW-- "uv Mtren..i
conformity with All) ILAilymrtk l l.. 

http:Ir,.-itallat.on
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AID FINANCED ACTIVITIES I 

Ko>i(21. Prequas1i.ttoat<fl 

2.Bid Doqumont Prepaz'

3.Biddig, Ealuati1on, 

il~iiii
---<' V ii!i111!¢/! II = p.....--Coact I 

Contrac~t I'

i. - N
:' i !,!ii :i '
-

i]iM Uiiii~ iii i£ £ ,-
' 
........ ......
 

5 Cnstruction Supervl- J 
$ion 
 

->-6. opeatiom~ Training I 


7. Fim~uoa1 Advisor' 

>-WORLD SAN MNCED 
ACTIVITIESK 

1. frs u&5f. ction 
Prooess



2. Bid Document.Prepswa

tion :;i



-;
Coi D -t, 
 

Contract I 

4. Cmstzotioa 
6D!"-'-" '



ContractI 
.



..


.
.. 
...
...

.
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Im lementation 80hadle (Cont4)- ,4- 444 

FY ;4,4 . 	 4. 4 -.,'44R -> -4-4 ,4144 	 -' FY. FY 19 .. FY 19+5 FY 1986 Y 197f+ 8-. 
2--4'4+j. ... 	 -. - ,. 

K-	INNE ACTIVITIES 44 

2.~ 814 	 Doo1umt Preae.- -- , ---	 . 

3. 	 Bidding# -Evaluation, 4  r 4 

44-4,,4v 	 - - 4 4 4 4- - -- 4 + 4A.ard 
44444-4-	 Countract 2a- - 44 : 
44k<W 	 Contract 2b4 


Contract 8a4 
 4 4 444-4 	 4 44 

Contract 8 
+
Contract 1444 +:+? + +.+ +? + + .:+b :++".:++ +;+++.+u '+.+++++ + ++++ + ++++,++'++++:+. 4 - 4- --4.++ 
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wlhaethe sorc and orgi in AI oe91Aonre adJr 

And that ucns willtonl eriedofic inaoed y thmaterials MDan 
teil asthirsance afJoraiain and UsD oe coriesinda oda 

Given the standard nature of the equiprant, and materials and 
teroutine nature ofi the constriaction, no unul or~ difficult 

4. rjc moioiS LUZWJ will be responsible foc AIDA 
project~JU~montorng.RflR ER Ki"Lsont priary Montorng, 

to ibility will rest wit e Eins~being,ffie The Proec 
- Manage will be the Hission's Chie Enineer. The Chairperson wiillbe 

chia eto the hif nginere 

Contruotion progress will be monitored continuodsdy by the 
ivlupern ng agncy and UIA?. .Mnthly progress reports will be prepared

bthe omultg inser and sutmitted through the Ispumtnagcy
to Am. ftembiu ra ndexected content of these reprts wmb 
clearly delineated in the Contra-ctse 

5. Prlic evlai ygaino the project for, purposes
of detegmini-MwFngisbed beneficiaries are, in fact, reached 
byh ov projct viLUbe condcted by the Governmn and AM. I9 & standard AM evlution covenant to be includd in 
the Agrement, the, bwo parties are Jointly pledged, to develop an 
Intensive evaluation of pijucal progress to be conducted during pw ect 

aq' ion and at pw clet1on. 2M Interim review ciull 
for cotber L984 wll rv not only ^ ical - --nrtation bunt also 

evalatepoores rd- stisfyiMnp speial covenants on such ,
mutters as organizationV staffing, training, the tariff st* and water 
ccemrvtion. To the degre feasible -atthat timeo, it will alm~evaluiate 
the develet isat of the project. 

A final AID evmluation wll be scheduled for JU."y 1987# at
which time all,of the project facLities should be in ful operation.
Thes evaluation wl1 detaom the ogs that has boon mae. in 

cnections to Uhe wastewater ction! .it Durium this ovalutiono 

trained staff toqert and mintain the, =a1 -W L7 thp ec with regard to the adh~taive: st fe Of tU tyth
eoution sbould fams on Its ftinftated unaement functions 
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~~toouhl the effects4~a~ O Srchre onteb ef i-,as nd fter



wilignss and V I wl' vlut e prtinoabilityr to pa. 
the~~~~~~~~~~~ ttlsseteefcieesowaecosrainmasures 

Govenmen of Jordan att vaiu stgsdrn t evlpetadhv 

mad awr the ftecni :peeetadseilvenant whic 

are. ben inlue in th rjc gemn.Nodfiut sfrse 

th egtotaiosysem the Agefetienesof ater
dtons peenvationcmeasures,



7. Cflgtifliona Stus:it ofiesItA have sssethe.AI/ 

in "Latefp of thvieAPrgremeno !e conitionpreed oecan 

http:sssethe.AI
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~~3.~>3'V SlWs'. CCNDI 3. 3.''CNS3 

Af Coniton Preceden to '3'.'.'> "n 

First..3'.3.'.33 Di'.'.'.4.t ,3 Prior33' to. th.3 fis d33.'."'. of" the3~~' 

assistancep~~~~~~~'ortPh suneb Ootouetto usat 

'9if of Ith Brrwe and thatnit Pnlttuthe is vldsts~eiand '., 

atn--i_
seimeano 

the-o
oinaur 

i -of-- t
of eah 

e ofLe -nSetin9
esnseiie nsc tte 

, 

ivh and masnagimng l set of7Jthe Prfle'A. tteet st 

3 .....3. Pte orwan the splawning agetncy, by wih theADBorrormand t 
maeaalbet h Mwtigaec h rvddu3 

BeafothDorrowershU citad th Pt'. WYothutes ag .jn writing# 

(a)~jjanj~ ext ctrac or supeviodn of cotrutoa tservices 

3f timely. (b) A tatn of the nun.. ofan asurncUPR.4Mt 
Whri U3iate t.. be . byteD,.ma ir*Ub evd 

shaUimdue anaccethaetw a yaUwntin '.'.'.e asuri~nugba foir 
~*qaificti of iae an nVa nn nd theein ~o 



_______ 

p'140K 	 
Be Tria ae o odtosPeeet 

ee
if spci 	 hve(a) codiion ll 	 th ie inSetio 	 Ao ot 

(b) tes 	coditilon sp ednSen tio:. aentbeTmIa 

met within 120 days from~ the date of this Aree~nt, or such later date 

sAID myagceto inwritig ,A.ZDl at itsoption# mycancelthe
thenu se balnceof te asc' stance to the ftent not irrevocably

cmuitthirdpaltes, and mey terminate this Agrement, by witten 
notice .to, the Borrower In fthe event of such~ termination, the Borrowe 

* 	 will COS datl h ipal then outstanding and,~~ cre


interest, on ireceipt of rich peq'ents in full, this Agreennt and all



~ l~Qw~fthe: Parties hereunder will terminate. 

.r a Covanm ts The Borrowerwudertakes the prformnce of the 
follomA eniFntw n times and for durations satifactory to MOD. 
as further specified in Annex I and in subsequent Projct uplintation
Letters* 

(a)Ts Borrowr undertakes to furnish, or case to be 
furnished, to A.J.D. In torn and WubstanOG satisfactory, to A.Z.D. i 

(I) Evide that the desiqnatela mtn agency
has foculy taken over the origanisations ra'oertn the wter system

*in Saiqa and Ruselfa and that such agency has 	 its own water 
and wastewater organization in those cdItis and 

activities to be carried out# inclodirg the, staff needed for contrct 
afnitration, aooni~and budgeting, and incluinig the rams and 

ciaaliications oftePoet=mgr and key assistant. 

(b) The Buowr undertakes to furnish, or cums to be 
furnishodt to A.L.D. in tom and substaffle atisfacto to A.I.D, 

Infmton wcm~r nd tafigto bete ogaizaio Ums 
Systaxletter of cc strution, Lrcluding all technical and 

atnsrtion functions and the am and quaifctiM of the m*agar
oftatsystes and key assistants. 

Mc)- "aieBorrower undertakes to furnish toA.. in fozu and 
xeuAx=c satisfatory to MJ.D.# evidence that the arq.-Minsifa Water 
And Wastewater "yumhas bee staffed as described parsuat to Col. (b) 

&bve 

44 
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42:1. Trainingi 

1j lh4* Cause~4' to'be
(a4,araest4'is4''Or Boroe
 

furnished, to A.Z.D.;in 'afor," s~Uance satisfactory, to A.,D,j a 
showing. h arxrangements miede ox to be uWee fox training, all

4plan 

Categories "of personnel neede for>'opeationrof the Zarga-busofa water 
and aster System, 5uchvplan should show all positionsw ing on 

. . . . . . . . .oroperation.. . ..of .said system, ecify by position? thethestafig pan 

(b), The Borrower undrtaken to ipitiate inp2amentation of 
the training plan referred to in Subsection 2 (a) within six (6)m~onths 

apprv4 by A.14,. of suhpln4),afr 

4i 4 +4..4....44'44++++++44 4'. +.................. ... ++++++ 
3J. j++'"++
 

&ADorrowr undertakesnt prpvde to A.I.D. in fo=m and 
substanc satisfactoy to AJI.D., a pato establishl a"I =as to benthe+i+i+++++++i~~~ ...- ++++! Y4'+.......
++ ting Plan ++ ...... 
estabUbedita Umof rates, fees, tome aid/or chargesdesigned to 

rat sfiin.rvnetocover all costs of operatn and 
4'.' ~~ ~ rqa'tnsifa Water and ftsteater, System, 

' 

mantiin~ h iding.' if 
4lcalea the wot~sation of all+i debts contrted.to construct, expan.44 4. - +?+ -. 4-..'++?+++ ++++ +++++.................... -,i -3 ++++!++



. ' '-- 'or modify suh system, .4 

4. Tafirn determline a tariff pemtting the coilatTo'~ of 
rates,resto w uiA/Or charges iMIiated as required under Subsection.-' ---

3above,. the Doww unde~rta or will cams to be undetakent the3

(a) TO"Uca out# or casm to be carriedout, studieo
-. , 

eminng doq 'Udta~l '4crq~do and aocio-e=nmio 
ch'.trstc of, a an Ruseifar, relating such characteristics to 
reeu gnrtion requirments,' ioe, abilit~y to pay,,&M to aftit the
toas oe~f reeec for such studies toA.ID. for UW .414;an 

(c) To Arieih to A.Z.D for comt a draft of the tariff 
schedules dvl Ped sum*to 3~oin2above, together with a Itine 

for Iqmetng then; chies Inluded rchsu tariff should be
4 4 -~ .fram 

'dmcstrmby cositetwith th firligs' of. fte studie referenced abov. 

. 03euy f >4 . 'Tie Dor.oer wdertakesi ,i:i !j i a i~i YWWW iili~i:to furish or se ............... I...n lts..n d substane



ra Itivert and to =o ttlxawus heals such upon-

OCIPletim of fte Project. 
-ln 

ME M Onti bOrzovr udeftakes to sabsit, or446. .O 

-camse to be +++++++++++++++++++ mmset++++++++++++the draft++++++++++++++ii!+of an?++ i++!++++++'+++''4++++++for +++ ++ ++++++++++ +:+++++++++++++ oiina+iili+++++i+++++ +++++ 
+++ 5 ( ++++ +++ .. ........... ........... ............... . ...... ... +++ ++ ++++ +++++++ ++++ ' +
................ ........ ?+++++++"++ ++ + ++ ji++++ + +:+ ++
 4444+
IWquiin; 6-4 uelatino th d' harqe of meuge and iMustrial wout 

44 

+ 
+ K" K4444 +++ 4:-++++ ++ +++ , 4+ 4'44.'4A+44.4"4' . ,++++. 4< + such ++<{+44 l 4 + L.4.44444444 . ,. .. ..+ + 4'444 ++ +44 ,, 1++ ++4to Prowlaate""4 .4' ondLitne+ +Into the As~fCz"%buterVistam Sa 

in a tbmly inter so that the benefit tbbey~d~ conatton of 
the MWta "ytovWM be Mealsed.--4 

http:contrted.to
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7. Water Conservation The Borrower undertakes, or causes to be



urdertaken, the followirn:



(a) To establish a unit responsible within the Zarqa-Ruseifa 
Water and Wastewater organization stbffed in nunLbers, training and 
experience to carry out a continuin, prcxjram for detecting leaks and 
malfunctionirm neters and to ,vike appropriate arrary3nents for repairing 
protq)tly %ny letak,; or it4ilft=ctionitvj metersI reportt d by such unit; 

(b) To develop and carry out a prcx;ram designte to edtate 
the public in preventirm losses of %wtercau.td k' letakiril taj)s ard pipes 
on private prinises and imihlir cauAt*s of 'iste; art! 

(c) To develop ar] carry out a pro-iram de.iijr~tdi to ercourage 
irdustries to (-orl erve water tlhrourh rec ' ing and./or stich other neans as 
ap'pro~lte.
ip 

ft.~ . ilCIi~tc'~ 'Mwt BorroAr uri,0trtaikt 7 E to provide~ 
all ftirxl n*deino to ret!I~t: emar.tz 1 t'j the'd~~~~ 
li lti*!ntireg *;erty, to opterite, wprovt-, nrxrify or txpand tlie 
Zarqa-u.ioei a Water and Watiteatt:r Sy:itt.-m. such !urtis ni-11 b*e provided 
on terms cornsistent with secticn 3 ard 4 herein. 

http:wtercau.td


&NNEX A



Feasibilitv Study an" 
R*evant memorandaOher 
 

The below Listed materials are referenced chroughout this project



All listed materials have been

to be 	 considered an Annex. 
 paper and are 
 
and are available from, NE/PD, AID/W.



provided to, 
 

1. 	 ZARI A-RUSELFA Water Distribution, Sewerage and Stormwater 
Systems



Sudy; M-alcolm PFirnie, Inc. in association 	with Jouzy
!eaa~ib~it~v 

and Partners, 2 December 1980.



(a) 	 Simc uary Report.



(b) 	 InvestLgations, Preliminary Engineering Deslgn, Financial and 

Socia-Ec£onomic Analysis Report. 

(b) above.
(c) 	 Appendix to 
 

(d) 	 Indastrial EtffLients Treacaunt Reports 

A: 'as 	 for (b) Above.(e) 	 M4Ap 

~. Relevant Xe.-randA 

(a) 	 Mtw~ni )n laltil Priect Oo~ons, 14 September 1980; 
.Pl) :o : a tonal

l Ptanning Caucil (tPC).
MaLcolmiPtrn-.d, :c. 

Cacns, 23 idpcenber 1980, 
(b) 	 & onr~r AlJl-)tiall Pr), ct 
 

sC.
.!,l:o 
 

ene~ " 'e 4r. 	 !t~iWhen 41 relevant genc io 

) L t, r r t-:) -setL14. 	 34:* tel on 

- ovenr ) c
C~ndrt~K4 .-IOe4t 41 41 -h ) l 
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Figure 9 ZRA 

ZAIRQA-flU2E4*FA A J W 
WATER A,,,D 4-ASEWATER 

-PROJECT AIREA 

\ rm 

o ~ 1 J 2f. 

till,5! 

I 



~~~K)~~ ~A~~$HA - 3 

'I 

Figure 10 

01

WASTEWATER COLLECTIONN 

PLANNING SUBAREAS 

41





B 4
M~ 'UKH14AWI 

71

..
d-Wastewater Treatment


Plant 

a
Pumping 
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LOCATIONS OF

 A'\ UFHHAN 
PRINCIPAL INDUSTRIES 
 

1. Oriental Star Distillery 
2. Husbein Industrial City 
3. Oriental Mineral Water Factories 

4. Jordan Overall Co., Ltd. 
5. Transjordan Mineral Research Co. 
6. Sultar Plastic Co. 
7. Jordan ,,',ry Co. 
8. Jordan Worsted Mills 
9. Noralux Industrial Connercial Co. 

/Figure 12 ' 
. -

7 
2 

10. Kolaghassi Foam & Mattress Factory. 
11. Jordan Army Blanket Factory 
12. Jordan Fiberglass Co. 

IK 

4 

]3. Jordan Electric Power Co. 
14. Cream Tex 
15. Arab Thinner Factory 
16. Jordan Tiles Co. 
1?. Jordan Iron & Steel Co., Ltd. 
18. Jordan Trainin, Co., Ltd. 
19. Jopolycr 
20. Clenkers, Ltd. 
21. Tile Factory 
22. Jordan Paper & Cardboard Co. 
23. International I.eather Product Co. 

i 

7AZ OA 

24. Tie.Factory.
Jordan Ceramic & Firebrick 

26. United Fncturle:i, Ltd.
2".L-, rlal Undern,.a:"u
2 ':eidull oe'i ,r, llr ('(,. 

Ltd 
-

29. Arub ireri, r e: j., L-:td 

31. oru 
32. Big 

r-
Zrqu . Cu :.0 Co. -td 

33. Tile Fa'tory. 

1 - ili 



PHIUAtY CLARIFIERS THICKLING FILTERS FINAL CIARIFIERS 

r r 
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.I/ - Proposed PoJect 
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The~ onl tw cesue codce inJordanwere for L961 and 197 
YAThe infomtLon contained inthe tame iu's 'to@o ol to be of more th~an

hitrcvle hieterslso Qthe latter are not yet availableexcept in a pre I iminary andhighly aggregte fom The fats that no

demographic,.:4nformationt Isavaiblable from the census on #* isaggrhsto 
levell, n4tta no LIncao qusonl,are povided for inW~th coss 
pesese~ar for ths~purposoof thi analysis to obtainapoimtost 

~ad O conclusion$ and inferenceshc ,rdeivdfrom ote stisF



frdesign parposest the Zarqa-FseLta corridor has been divided
,ythe Cofl tanti ttnto 20,subareas& on the basis of toporapicL and 

a-ubarea.' ThessiibdsuW iiois:s'e shIown forigi 445 andbrie~fly describedf
in'14 As can bet seesa,amo4st of thelo iton ofUrqa reside, in,subareas to 1Z0 ZZZ, IV AndNI4 Z, while mostlof thi papule tLon of, Mulaeta <reetdes In subareas Z XV ZZVI
asnd'XXE. The.army bassehas, 14population of35,000 residents-P l ubarea VII inclusdes 11deasly popuIstied alseca;;. Most of the popilatos of the two tows. ts of 4ow to saodtfi

<Income. Pockets of kLi .income residents can be found in subareas Z, IV$ >and Ix. Noat growth a expected to occur in subareastt i,NYV~g VIII,IX, ZZZ, ZY9 and XVII. The popuaion of the area isexpected to
Lncrease by 90 percent by the year.2000, and by 170'percent by the year 

7he initial ph&*e of the sewera&* project covers suabares It# Elt, 
170,000. They Include the vary dense downtown district and the adjacent 
areas ofthe Seligee Camp and Jennsaah. The initial phase of the water
dis tribu tion project includes the rehabilitation and aspIans Lon of the,water dOstr~butLoa systen in some very poor and Squatter areas in WWsefa0 ' 

Theses stuie acluad (1) P'irua and Jouey, 

Mate Plas r soneaioBassa roup, 

Networks, 9741 (4 Wen Laerov'Vaiu b
Sorm ranaaSowgaz.Dist-buion andSoFroect 

A' 5 ninUba sinPann Gop vlmti 

199 Fito'6)VAAw-oAma 
et OLU AIgAU 
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~Thseearsno accurEate statisticson Cte inom dQM s tr btio oC tho 
populpationQofteZr&F tf:crio. ti esnbet xet 
however , that Lt is a imiI rt that n 
incom aeas of,:muan.' inerenes about thisdistributionhave. thus t 

~:;~be made oui the baess f limited samplesresihhve be od ato d7 

~<These studies suggest that theinome istibution in U4zfrq4-azaeita is siutiar to that shownfnm i SouCI 1P, The median annual 
hoshij, inom is JD 1500 (4800) or about $700 per cspita Th upe
iquartile has an annual hwasshold income in ees of JD250 80)
while the lower quartile earns less than JD 1000 3320&* About 15 
prento thehouseholds earn less than~JD 600L ($900) For $270 per
opit pr ea. Thepovehrty line shouldprobably~ be dravu at this 

JD l1000 po~jannuam levell. while th~e porlsto the~poor aire rsne by 

average~ Inf ation Cateoof 8 is assumedfor the period 1981-19656 then it 
cane-exectduritha theannual income level of famLILoes et the poverty

1Ln~w~lroo~urig tatperiod 'from JD 100# to04 500. The poorest
'"of the poor will be defined n 5a uhoeera.ini.JO 900 or loss.' 

U 

SsupportL 

AIDtfstrately as oxpre*ed nEth 198 and 1982 COS.s Ls to 
the Government of JordannLuts program to provtds the miniom. 

suft.~pply -ofwater for dail~y Use endvprovide for 'wsstGWter disposalon-an
equitable bauLs. Partcular espbasis is on the h'ehevl?'po -4Is' edL 
areas of the cwofl'.~ The ultimate objiscve viLi be' to' pro Lde ater 

Usributcin'syscem under contluos pressure -from which an, CvevGefamily can draw 504ksies per capita per day for a~price not to~ ecsd ,

five, parcen't aLf i to Liicome (i' urban area"), a toug uith an .assoc'at ,ed 
system for cotlettlgand treatinLVtasteawI atfta reasonable cosc be fore 
returning it to the natioal aWter cycle., Thw zrqa-hiauLEA roject Will 
be designed so that Lt can' be expan~dedIto a&Ccoodateo eventalaly, the
demagads for water dietrLbuiacin of the satuaration, population whiach WIt be 
reached early in, the 21st century. 

'-4' 

2/ 

Teesresaerported LaRefs 3l4ad6 listed toftfootnote 
(I)L above. 
Djani, Jarits A tgitSudns 2a&o orE 

Sewerage SYStemSOL AID CntraatAID 0g-13 (Jor t 198 

* 

41 



2*ta r DL' t 6"'r~~b. t.rLba 

Flo 841 fs r connecte ;'o0a 

6000 LilsefsP T£dh bva#.*sIosivo c t a eae y5rejiLbewen 90 nd197 i fusetL4~ 0'*t ha inc ee- by t a 

Wj~ate. Itd)cand tshuoe.a istd tha4.4 s copet- ditibto system,,'4
psentlyZpoac ripeeL"' t ).sTaje ildti sep te et al o! 

soldj~att~IsUdwe o p~i~vi 1 U.s,e .tehtrWt*e sys.tosenJmrevead'eoseifo t s~~sxt ed4.stha prp4iaea~ 

'the, xUiss too 
LIL-t alwe esystem' loeeehrai i hueoloLnh 

daye weed~ and ibeAstse.ts ts3mpe Msa cual ol s4 
that.~inaira an omria ae s amunt~ts 0pe4Ofo bu of

the toau.n ha ato hee wepees th *bt A~ ?e 
a 4 tw* po4 idt-om.

the use 41mte beas o nlr ual~atmRs it cmSSVeoooud 
respetvel. Ikhe nmbts~ar its Uada w Lrta seaniain etsr 
aftydwLseys I k Thi M.tiev4 t, votaeand 21 ntepispa sC'aa 

Lgeal bsodowblva of lowras~er~t edok atuland (2)Sbao;m&>Ki2 
prprto of th pouato oflsish"wte owtos 

Lopro' ved:,,d~~~tributiou syst 4 a wl a dsge't lo fra or " 

watr~ue a-th r v onea- peLaof ,4a- r'adfrth ards no 

flash'to~~~~~lits.Th ~ lni ~ ae na v7t ae osop o fs 

00476-. "d inUtq ad l"Lfl espcti Iy todw ea'200. h2 
2~ta '40'a satw xetdwtruet te Jordani~an ett 2

-h 4 Lo .toaNo a 

i 

http:flash'to~~~~~lits.Th
http:ibeAstse.ts


93bAYVvE &S ' 

w~%~C4Rr. !PdP~tf-SP 

Wa:umoosag bo~~aV05 milio stsoSAY at#toe ~ b 

pecni Vas~rOi cubic 
waterper o r ..... 

a,' 0 43A loeI#4 Tepoe~ l ;icue te39,s'g 
wstttono iprvdm trilprc~ies~ihc cn eexets o 

result.in- 02, ecn nres nwtedo7o)epaeeto 
-\h soo of o d a t,,oU h y o* h ~ y o hci 1 a

fii" hihercapci ll'alo lo o,,h'~cibalhO~ ue 
growt Whchttu
4~ato 
 114) sadQimprovemen@.2R@Qj: 0 

deint bntoosfi U temrp L;'~u 
wate qult~n hi ocmtatipc$o:Iai nopsdsdoo-ij)b$, 4 C'ad

g'daedrt stucu s -a-alo# 

~ of2 mssUl/u,
 

# ~ ~ 113 (330-1,00soJ 11w4)A2 s 0~s 
 

(Qu.~ ~ ~~ 
 

Zp'qo-5 (a000 ~I#dOf.4~~ WO.S660lead, 

usng los dm.4aaaat e mo 14' tebllig"rA o~utm 
wo du a 9,Po 

trqa oa4 te om4inama waer bil wol.( at J t D@1@I&"Cag o5w~

tM income of tba Po e roo ~ .,.pua..,tsa 

wths: tohees heatfer%oudalf.t., projvLhauw sote*vors. o 
tb oqq"s so this aah l it will b assa~thatse toer.ape b he m 
govem 09 JS 0.10 ,W'ev is mer3W ofinvs sdAe4 whithb . ss. she 
Proeent st"ehip betws this aeragoemme end the rtteha.v.4 

' 

mailto:sadQimprovemen@.2R@Qj


rate for tisalwoes tesorie. to p0,a 

cu anp4J01 20 430Jh . 'abLe 
is ssse aove t;uJ 1200o 

Vil epesnt1.'sd 3:~s en, f he 4istd nC @ o 0Oo 

us aS rae s s'tw th reaanthey of45: pc ia a no t "' 
-~aead conete ntworks.,a~s 
households ar~expecte, for meteda and nseall 

dtosa @1~wt nom eohLtns-b ths' 

'a ndo plumbian aits.~~~tLssep eaZs 
t3~9- le Lqoms.r@tes6f tsIo9ro di4 

vaseasand Lla curently4 b sa asstLons41 L o~ 

elmnt h pt~~ensstl helt of th rsn stain aessd 

L~Lstheheold sof Uro4" resenl dae* esol an 

tebastwa5~Vt from tea 30s0@@ or' so cesspols s atbuin, toths 

esmes.a~no d leakagesae hogLato the wte 

oftJD L,4400 p.e.cespool. sTe"at f oasIrustin acesspool isabout 

Mw.5 4WyG otol are dpemdesle04he age, ass an 

7:pavstILalr 4*4ast~o. the reisveWy htg%*sce *4GeS ka" Ledto 
roeups~ l -bf ~~~es~ fore~~eMsesspato. Wept5an 
as e61 o6 4 md 155aIot' oumi. :evoro vater pe er.am upu
coos~lt swiss.O 0#14 perG**bit molt of water Gess Ibs 

mailto:Lqoms.r@tes6f


or agdti pe &I. W ense 74yconsiderig 10 if oriv LQ yer
th cosspool' the toa oto astwae isposalp *smints to D0.9 
sxp4 ouimotor of Mwateusd ei' expeni4~tre oprosenty represent 

6.5 ercntf te icom cf:hs poorest households. Tho'ombined sau 
hosh * .Ii is. considered tha th poores resiets diicm 

thf o 'esspools at no cost to then, then ths ;oern
mi~
 

wawaa~Vter costs wouamoun toPI~ 4rpercent o hiicm.IJD 264o 
the ins.n of~this categoyo eietsci oJ 0 in1985j and t
the cst of "waterand sewerage is to be rep o hito 5 pecn
Licmen th percapita water? coneumpsonloto increawat the modest
ratio of LI p#4~per year, and if 'the aeaepooe ae~aeo14per-cub Was a chi %4 ett0 a. - Io:-


SJO 0.300 per cubicter of watr cud ecwI fte oa


expsenureL~ott xee'h perce@t'le* I wh c reen 
mtlyi~ 
tmcuaired, exclusive of the costof the csapooli, thnsswrucag
@5.aou J 0,210 per' cubic motor of wate oul be harged. Th poorestsets ess be epected to bp better off in 1965 Ilian thy antoay
GVGA At- such seemingly hig aeerage surcharges* Insttubtional and 
publicfacceptanceLipaie scto the appltsstoa of such a feestaem 'from
the fact thsta suhlover7 fee of JD 0*030 is being charged to Aun
Usting a wou! bUghewr ff@b howver, is neceary Ithi cst of the sysRtemLsa toe nereopsd.,,:The above analysis shows thatthimotonf 

su c ar oe t : t i s di r of m g n t d e w l L nt-am-h poo re tst of h 

poor Ln thetUvqa'*e.Lts ana. Unls ~is also charged, inhat toAimmnvLu L""Lto4-tl4 4iscrLLste against tis category of the 
:~ pouiontt who live tin the Z .~-u4ina n&a. -

User barges, for the.saeage system of Amman wehich isteol
evok largo-saliat operastooasL system Ln Jordan, L".kudis (1) a one-ti
appl~ta fe (2)4a se'.tm~es ies~in 'chare; (3) an 4nus $average
1a;4 ~a coafcio wostj. and (5)a suarcharge on~ vatew cosuto. 

andbs5 ILe sbIty to pay, The; eathe appttestoa fee varies wt 
If WUrem-c * It itoleteuq ofJDLfrcls Athe. type L .awihs at~ tW rate


wesiditL btdtqs JO' lor clasetS resdtial buidtags, JO 3-for, 

C,lasse C ad 1'at tyict o0 15oicmataow eomesaw


mesettisdo feelc ftxs4 at IS o aiwa rent of. the
*the assesse 

etq& aad lueL. L41,40,50 with thae lower WGinsm ars having an aess'd.~natal, i the JO 30-40 Td*ga$ 0mi)'y in ty'pe 0 sad'S buildings. Meat 
aasesmu" SriObVIAMa47 lovt4 aasLtusade. vbl to at loast, partilly 
parts of the satryol, am" eOWN.eted:C tho thi weSb.Svrae SYSi9i,wlte16otu to pay i. awal proporsy tax surebargo ,of Wof*5"ssI reesat. The 0I~o wiil* 1oave to pay the soft .5 the hose 

4 
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6onnet~on itsel~f to the proprc ln whicLh sow nfls to between JID 15 to 
i25 per motorrun. These conciosAerae 3. 14ters inhtgh-donsit 
or*&# and inare generally longeutha 0 moters t areas. 
Connectiontto the seieey;toavll reol ltiL the payment of a> 
consumptioLsv charge,-which ili pp~i4d , o the consumers water bill, The~ ~ 
Efiot tloo4 charges a~rnormally"pia'ablto', ve, l~l ourhr~ ~' 
Loepayab Iv-~b ts' center oi *i~yta# seO 
typec. orD v'idnca. (low~ income) ar 'as follows (Assuming an Aum"Aa. 
assessed, rental of JD 40)(44t4-4 

Toalm apetamhcosts A 74-4A7 7 

10.ersonsatO3 ad A21)0
?LO at- p. A200 44rsn

3imoosaiio-0 O6-0 

a aata rents0owner-.. 4 u9pacs$wo ethe coll ets or do 
-ctn coss of 73 IJO -tecn:I sol lob rememere kt~ft ) - -; A4bml - 4my 

y ,o fmiliesi e au be n 

evntpoores ftehm-we' toaayLhesLchrge and ssvestsor 

expecte that7eImaor proble;er wsof as a tooI eebof the tsb 7;ity'o f 
'.{T7OW+;; 60V]'7;;77O V i7{ ;7 h t sotleot re. or 4. aol ; TsU;7777 "{S777i,k77;, Ot;€ sts pip teau7 7j.7; {7!7'}b 7J !7;';2)7<7 7 7+ '{ 

7{7!i-777;;7 1 r + 7 ,rie77we"e7r.7 ;7.777 cJ7[{7{(a7+; 7 1di7]77{:7al o b¢7;) re !l+;7beed;;7!)7that d sie ho sebo:i ;~ !;) g-. 44L 

- reuiret~poivem~oLuteir91ut sytem aoder o bi7beset;; 



to-t@ levied inAu wl be~VJaplSdt I. 
aithis mayr notbeRo,@ ,PP1c 4 RQA 
presen p.*,~~rac ts wl ocu to th na otre.,i.


87#h"Lla The prima hel 
agea~n -and'v~-peroa.hga 

anokn atwtrsse odt mrvmnst ulchat n 
Wel-eig Une thet* a reltivel bng 

woIsts. bailr dyi~ter'i'ifoti be 1 Pt~ fors h.-6bo 
Sstnatr. a anUW m skin inecios w--a~ c allwu be rel t t 

OkayW!WR~Rvetexa tat"~*~u,diese n s *ak9IwJo22o and te 
pcur aswo4Le a tL ia4ie4ie rqa'wSeg e"eS"S~ota4 IufIt 

*ysseue.l ofs.the" diseases to ofte
Weiepes ' heli siselyu publicCY9stas do sot4hoe 

the1prbesq te of In~t 011 ilebtrvdnaddtin 
th elc r soial, saesI te tare popotation, mD1*i 

hmehSasortuittap oatpcl ura evrsi 
Anor~rtoota o"tes foShe 1tkuattrnsi ' A aasa~~ 

atOt p 49ardtvna ae orh+uw d~as Tile swadiut 
th &* Alwho-- imenbwtat~ r werS!5Uorkww uwh tfthilr rwased t 



Jt 

entritunddi rcea d~eaeswere stassited as havWS low-Lnomh 
jobs, whil IO.6.3~flr'dtIi~iicm n hiwno
osogpatiosg, re~p*stivly@' Wter supplies, have" beep tound toq be 
bacterioloicall ustisfatory' in test' which were conducted at varLous 
Points inthe 4 ttrlW ion 'system$ 23AX of ALIbaaplos tested at ' 
consuimes promises in Zaq&betweensL1fl and 1978 were foundk 
4SassQpabloo in spite of the: fats that water is usually chlorLnated at 
the soure,.

Althu,#hthere is no doubt that the project will ontrtbaoe to 
heathernvroment, Laproved sanitary caOstioua will not eliminate 

"behaioriat Wide-eseies'em the part of all benetsWadies, it is clear
from AID's exporionce that health education leading to -Airoved person I, 

provis ion 'rf,Mt dutukL wate, in adequate I Manso 924to TyV~16VI
Health "ndu~os Project"I 78'0245)aboulCProvide' obast. for Ui.e 
correctiv p~rgam which must be intradoed it the UaasoLft 
Frojecs and other water and sewerage projecs# AVG tosiv the ktu
impact on health soasdos 

The an farther health hasaids associated with .the noteesoL to. 
clean and mintain csspools. Sm residents purposefully reduce their 
wer.consumption inorder to avoid the additionial csat of eore frequent
maintenance of Choir cesspools. This eIt-efored~vedito is 
coumptIinrslsi poorer sanitation and indiviual hygienic habits.,
AMdtoallyl when cesspools are pumped out by. taeur truc6ks# it it known 

thatto rrt save, time and ful and toservice &amany eustomers as
possible, the driversdo not travel the ifull, distance tuo the athorized 
septage dmping an"e. tnstead, they often empty theIifr l 4aon;
*Kldo atrat ladnt far from residential areas. TUinsaltinoe 
munkipat vatawater system wiill eliminate the need to vev-onewve to 
order to avoil esspool, cleaning fees. It will also stop the unsanitary
dumping at tesespo contens s auaorsodanas. 

?oe proose prjc can tbus be expected to Wooef t public health 
for te folow~g resons



WI A rehabilitated water distribution network will reduce the 
risks of contamination cised by' broke. and leaking pipes. 

(2) Areliables water distribution network will eliminate. or at 
I treucae. the seed frgoot-top and/or ground-loevl storage ta"80 
thseliatnisie a potential sou rce of contamnt"'.m 



g(The replacement of the~hig 	 cespo snnjco byA' 	 reasonable seever charges >which arsltbased 0,n'water a rte tha sewage 
qqnite will eourage5 both higher Water use and4 less ilea, upn
by both reuidents and-haulers* This isparticuarl aplialettl 

(4):4),The sewerage sysemrn lU, eliminate th~e use of cemspool, and 
thsreduce the-dapesr ofUontaniniato.ithwae p4$adinbh 

grounpd and surface wates*~ h 	 b~ 

The quintfitcAtLonof~ the relationship betweensanittion 
imp-rovemnts and-health'issnot anesyts'FArcetsud uget

the sol-4tuAt 9" ,a rdsior the~assessment, of the health iwct of 
he~ -2 opoea -prdg-rpoeiadap 	 ically 

.demus.:Eteal that environuental taeaiLons14P, at the low end of ~

tie omoen csatsl s sa1 will, produce little healtih~ 
Lni'~e to nlessio they areinso7a h 

ones referred toabove. hi health bief its, hbovey~r.are eoxpese4 to 
saterkelize aach more dralsaticall4 as the sool!'. sioa status of the 

> 

population improvea. This hypothesis uses literacy -rates as8 a usasreof 
Us5 and lifee&Wfeecansy at birth as a **&At*r Of health satus. t 
According 	 to i~s paradisn, Jordan with an'sAdlt literasy ra'te of 622, 
appears to hae a,socio-econowe dove lopinst pooft1.. tawhieh, high
expectation of health benefits from sanitation projeets to re.sociable. 

The cost 	 for connecting, to the wasp aqdtor seerale system is
banie by- the property owners while the sionthLy cowGrswptLon Geslip ane 
bons-by the osapms either owner or rnter.Thlriea 'aeto be Ia 
general wiLlinposs to pay for thes. seevices in, jordan, and4 peqije ane'' 
lifact usuaally anxouas to connect to the sysceNs. 	 AcordLgIq to:0 Jhelw 
jovovnLag the operast Lo f he, An& Vstor and Sewerage hA hoFity # which 
rnos the only operational large-seale aysem. in~Jordan# the repossible ,.I.
governmental agency publishes an official notice reqinmgproperty 

Shwvall go $4. Tilde.,an&M Rross*$ '*Ths Mf eet of Sasnsitoso* 
tavessas on Heealth Stabst AThreshold-Satuation Theory
mimeograped paper, MeoI of Vublic Maaltbg University' of 
Rishigan, Ann Arboi 1 Kich., Una# 1979. 



~> ~owners, 

§ 

6, 

Ina.severed area to connect to thie system within~ three months of

that notif~ic o. Itthe.own~er fails to do s dtayin9 that perio4, the

agency will carry out the necessaryvwork at the oitev sexpense and~ 
collaect froms his an additional adwLnisatsive too .o0 of the cost. In 
a'"ent I tu~dy, of one high income 11and, one low'inome area in Anap It r~I 
was fwnd that- 78.* of" all tthouereipired to connect in the high income 

area dAd aewalty-cohnpct, within a four' mnth ~period (a oine month 

eesion was ranited). vhe 'Corre #pondIng percentage in the lwv income 
Ara'a 9201 peren Di aai.. the following fo~ur months the& 


pareI tIsa os to,99 percent ad9. pcenujI , espe.tLvely.INo 

applioctonsI for insiallment paymentsveorsmsde'f althciughtiac an $§§


1 :-I' t d A l1 in tua.e 

by, the Agnc# :Of the 21'wne who d~u fbt connect, 3 had tssr houses 

uder contruatios: 12 re.Sded Isthoe G41farea, and 5 wtan .. otiatick$ 

an arrangement with tenants in-order ,to share .connestion cost., Theta~ 
flpied, Indicate both the ability aa4 villtngnss so 'pay of the majority KY 
of the people. The only cases whore some, dif tooltLies &rise:concern the 

unwillingness of some owners, of cento atrolled residences t10 4SW17 the ~ 

klII ost of commetion# becase of their percption that such payments
"ePresent a bonefit to the renters to vhs. the costewmald not be passed 

-

on, to the Amn sample descrLbed above,' thee.$cases repreoat abut 2 
percent of the sample# The, fact that only 301'of the resIlnsm.# In 
zaqa4sstar rente.d suggests thwthe maawwv problem will ~d a- O'fW 

not besinia nt. 1-1 nt that th rat ,tcfil4o in the low 


inoeare s to Aimmaa highor thaesthat int h L.maei 


poorer an desrtoLcm res' h euto an attkudinai isu y
which was coducted in ivqq.-Iaisia oncoeades that lower I' come,
families believed that sewers will save tie both im Se tiie They
believed that they will as"v tham the twnovenlance of hawling their,
cespoospimped cut, aod help them avoid the uteipal fies which are 

; ; 

imposed for duming water Los the atrssets. In one low income ares '5 
percent of the households srveyed ailed $ewage disposal asea major,
disadvantage of their saighborhsods.vI It thus seemeressonsbie to 
expect that comeotion to the sewerage system-will be favorably perceived
by even the poorest residents and that actusal commoction will progress 
at afst pace. It to not unreasonable to expect thaet "tZ of the 
households in a given arms will be coimected to the system within the 
six-month period follwing, theof ficial notice to do so, and that the 
remasLaS LOS will be eonnetedbefore the passage of one year. [he
obsoxiaasesso of the cesspool sicuatiou to poor dense neighborhoods,
provides -as additienat strong incentive for,coaseet Las by even the 
poorest hausehoLds. 

it Pirst d o3usyg asbC td t h S~''t AS 

a~~~~~ an mst4#p -esoSs~s 

i 

http:saighborhsods.vI


60 Huin n Land Use-

Hosn ndln eelpeti the Zarqaw? sitga corridor* and 
inAdeed Kiaaln~ts pat fJra$sfe rom porcotoladfo

~the yt'rtual absence of coordintion betweenufr housing and land develope~<J~n po '~alOhrprsoothe one hand, and the provision of: physical and social infratrr


----

on the other, (;reat dispcttiss be tween nolgoborhioods exs wt respect
t 'bo t 6t1 density of:4visloipment an~d the aviai lity 9w ;s


-r Iils; theavrg density in then built-up areas in th 
 £m*3aqregionis, abW~t ,3 p4'ross(O/Whumj, hh income areas are-devlpdaadest

f perso s A *ny mL~Irn &ia' ot0ho a a i n~ 
Pleanned, deve lopments which' are ueual;IY%4d#t'k~b-oprtv ~nweof professioal goups, 5@vernsnt*r privste sector employes gvepthough such hoisgsstesgeerally,eacer for upper siLdlei: ncomeo :o~ : v4
grusthey still provide the-*lila that those groupscan afford goodhosiq.7 All other dsvealopment LI U'4 I'aned# albeit co , troZ~led by localMoing regualations. Move often than not, in'oilL aressgrowhhousing constru&ction proceeds the. deveSlopent of any type of social'-adphysial infrastruowre., Lend speoisation -and skyrockeing prics,. havforced those-seekinag housing to loop fro$;~and those owning more accessibleLand to hold on to it for specilsetive 4purposes. go t of those factors 

,have resulted Wan increase Lnthe cost Of the provisioa',ofinfrastruacture networks, and in the concomiltant, lag in the constgactionOf theme network~s$ 
A major problemnLthe ones of hoUSiQaugd lapd developmnt isthat of squatter settlemgnse- These are Uual ly iaabited b.IpalsclnUncrelgees. ISLls mny rsfugees reside in "official saps s wLi areserved and meIBntaiaed by UVA, others hae jwst'squetoerdonvclSandII tbus developLog whsat isoften referred to,'asT~%uffLG'laua"~, 

-Res idents @1 these "camps" do not have the benefit Of UNMA services*Wile in so of the POoNeIt, squatter11an&, I tnot eligible to obtain Asso -the refstints aresicipal servicess because they, do not bold. title 
2 to the lands this is not the case to 2&rqa and Amite. The tvolargest 

4 

such -areas an e Jmab, district inUarqat and the:Sath seus, 
telephone. they dispose of their V&ssevatop to;csespoolsi and often~ 

- . 

also dump Lt to-the streetse tt is obvious that not hsolding title to the - -55land Mes sot deterred then from making boss. Lnp-ovaeta$ ao" bag itdeterred then ftom buyin aid selling those -Nousessor from rentil'thenOlAt It ad whes hey dec ide to mee out of the squatter areas TMe~ ~Jamsa'al squatter areas for uasipt Vag established to 1967, at whichbtifeth04land owner "cold" the lots. the Now arrivals, albeit without7aetalty subdividing and duty re"origg the purchagss liouses arepresently being sold tor Ao 3@00-1000 Atwo me house cents for &ObmCJO 120 per year..



~~ ~ t~lt.isesti mated that $5,00046$#QQO perons live in suchb sps in~ .~>U 
erCqa And Axm4A/ , Th~te are probably1§8,OO households ina the, Jiaab4hi4", t rqao 2,0001Lpyia s other Uarqa, 19i,,lo's. anC 2,000 lihPaslf~ 1 t shw l4be noted, .howueverj that the Governmun,t @1 Jordan ha

LpL t~ats urban days lopment projeo to. at a rumber of locations, one of
whichi L* In Musetfa, La order to rehabtiitate these squatter, areas. The
WaruU~r ank'LL partially financin this proect. This project vLtl
provide a resolution 0 h 1Aid-timrerblem# wAi'euar itextt . t 
...I also. prov~ida. essL' a aababm 	 m To*~~ 7 ~ 

projects., The- successof this"Pilt iject 'i ludobtedly, datrmLao 

Lu arqa a.4titI~efa. fiir 

The proposed water 4Ltii~asystem~mrovemets an avg
colecton nd rosmet failitLis a designed to. benefit the ultiatie ~..

popuation of the U-rW~sit orridor. The rehabl itation of: the 
7> .		 water dfstritbicmo network# which wll cover all of WaSW&faad4 th,ol


parts of 3arqas witIpot only, allow. fog LIM re systemesepanatom, but, will



. residents) 	 whc dsotpesnl baasa oL.Th elcmn f
old4 and broken pipes Will help save a leakage of About 0.5 million cubic 
vater. per year, at 19$0 conump~tion levels. Th helt*f th esdns
of the area will stand tobenefit fo h swvdqaiyo~a
whic~h La expestedt rqesults fiom reduced eontssion' levels., These 
reuaetios 	 Lu contamiation levels wVll 'essalt from bosh Water network
Improveents ad too the phased *liastos of esspools whtih will
o4Mr as the sewersgo network is put Lu plce. 

The initial-pha"* of this sewerage: network~ will a rve a total, 
7; population 	 of about 170,000 residenss., The areas served Include the 

. 

densely developed dowatown aes of erqs, the adjaent vepeecp andolgo
the squatter ares, of Jsmpa'ch. The latter two incluade the 'poonescaad 
most disadvantaged residsis ot the city, They ine also tOe people vho
have to paY ahb h1&hest Pont,sopof heir incoes tot the roeslar,
eleasaga of aespools. About 40,000 people reside Lus those tao aaase.~ 

aanlysiath 	 tlh popwalilon andofAne the Linedistribuno
theabiit ofOwpoorst toPoor to pay(o ewter and sewer ageservss, vasta even If water sod sewerage rates ane set attoel 

K .<4. tht will recoup the capital ad @"eratio#g costs of she Systems'. this 
gru of residens will be able to at Lor the ervie sd weill set pay 
me ha I ponesstof thir grss incm for it. Cost saviegs will 

y earow-Fou, Jonasa Urban projest, rimJsflrt& "ayp 1979. 
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s:~; l~. tnteral Ratl ol Return on~ the Finject '>~' 

['> 9cause 

'The4~9.~9 prjc will99.~'rYL4 sigifian envroeeta be it an 

o)aicln helt b4eft . 4 -mrvdssaratetwl 

su~btatiyreduces the groviii poZwllp 9oncpoaind weater soppls sin 

raeStton inVater-borDO diseaes. especially, eterito vbOtc is A *aaor
of intent; NortalUty jR Jordaf MinI 517ntethese beis are 

impLossblthi o quatify given existing data in" 9a 

-

. . 

Internal vate'of return, can be based on So inter *4Morat .o~yls loo 
rmmso au4 se0ts of the "ewerwge project. Thui' approach tos Wlllld 9on' 
'the SeqepttO&thatithe Paymntof th eee. hre ee the"*
beFtts, which hIusshoWs and inustry perciv they receive from the 
prvton of severs. 

Althouwh so exact cacaWtion have bees made of the internal rate '.' 

'. 

'. 

.9 

't 

elear that the istersal rate of irstarn sbstantially ex~ceeds SO provided 
tariffs ane charged wbhi4 over; thc Ouil capital cst,, Lee. costa at 100O 
Loan Itisae 0("ase This i's bease the calculated,average'9 
carge equates the di~easted, strgam ot "et operating revenues wthb the 

wISat esUof eoeaftoetion GoaltS Over 20 Year$. Sisa. the project 
boet~its4 iming a&,substantial#. pooLtive prelealt Value' for the projeCt 
at tadeed asisilar result' atways' vould occur provided that the rate' 
0 t growth of the $barge was equal to the internal rate of return* 

Additional calcuaions inicate tha the inera rate9 of return
aloI" Woul oust .4tially exceed JOS Weds art the charges descrJb4 
?tbl*e 6 fr tA, L~et an average real charge of .345 JD/H~L in 

' 

9 

lee"U'I' Xfet these Charge$. Jbie* All tables ane at the and of 

We sea be easily seen. by using the 31b JD/IM3 charge 41W noting 

Net Prw5. liable a Prj Value of Collett Cost 3716)66 (14) 

' " 

Pros. Value 99Pevnsals 

Wagml yieldose rssa ansae of 9639~thouas. JO. going the 
rodC bh*Or rets Ott VseOWag flow Veald produce a similar991i 

9999 ~set pr~es t values9~~9 9,. ~.;2 99 9+' ~ 99 99' 



A*E~ aw~ae~4v~~ t~capbe 
~q~aacs pv~e~nt Alm*,os ~ v 9~ ~ a~ 

J ao ~.'b ~*a~ aeoag 

1985pymsof ~ p~t JIA$$C279JDM3 th ow t)the*raeo X4aPh-yajWU
iue te preset bandrQvt9n4t4aove.vaueo costs a0ar hoisn.a 

begvins asedv$279 JDbwv'L 19 5 wpsr8.thsret shaanr~e 

epaymoen propects are judge od Thet4anhver Lspao the debt 
dorlars andoaditepional v~ Raltbusea'omtmit'o abou 900 mllion 

d Mn~as abu 38osand5 aofWnpeti vyI. -Lovl cepa cst..~ 
servictuerst)oud coeed ontant eal teeto 20pasvt 
Tahe prsedprectwill notays. a sgictmact th on horsgde 

seric ~atioienit reltiel small,siz and Ltvthev o ' 
a.vrt her csierat on 1aegg core409ojbgnand~as ofo~ 

Annoyt.cost ~cluddbha pertgots plu scndta$39#Lto. cost 
Qncasttat oretaWly aerovalrs( 20rearsk wth consaneal~ fee y
whcheveagostiI 0re tor .31.10 acee H3eof flatSin5(a e~tIob. an

case' _repltimg an) Iit mo o te ptaminrr Sewerae1 fo 
Lidonated, tha a so ul tb reoveed wte elen loee 

conclusortseth gro~hehthw arf wuld ptr toaf e 
iml reato ant iniia buvren or the come.~cae oadb 

lower~d-soiewhat. Nmwver, tdoes not seem. wthhiis to factor this
hbar, chargje LaocalW aLevlis for iess#£rst. an s"Wvonat
chant based on y o'0diUfaettel siof e teatment plant wosu be ~ Mll#andseood'uso-o 41110mesingblok itafor sewerageor o 

water usage. as disewises d belowvowud, Laply both' gres car- average chants 
torw Loust7 anda&gradualeAtt~ieLoa t as oI thoeer,sysvau byc

Lo~~sryas conservations WASUvnre&M toyed.. Indeed .one theCb
ftastr favoring CR* Locreaingbfk-ratewwd be-tlss epcoirgemmnt of~
such conservation mc ures, La"vol reuycling and -th corrsonding 

L/horequire4 tariff can be aoc td by ssubsetvwvlns for the average
h ni the preious ootote 



~dao7v at d 

are oat aptoa.c.or fee t~ I*gY attou. 

larghou el uers: and Lodksr Hevre. e.4 e biwoashe7 
fromei dliaped'oebetvesvrispoe rt sew arage fees omed abov 'i 

I-)th rte .tssrcedntt tooeo orU'sd~b~h 
 

7b. -uuwit1-..L psIsd:4*14 t 4MYVoeaap~th tp~ ars
haLsmob eteopr rsos as cwjatoisseho~sitthae indstr itratinl 

te pd cts are expo~rted o'fact imprted ccomet tion is tr 
Thbe~ lemr th.e pecnt&pof~ cncto.hp are psoha fimiWate,


othe erth olitically beasisblediprsty thooIsmaller,th eindstia
 
respone~seto evrage chares the ma fller willebhetheriffee btwee

the rateV4ag to aer bthe thepoor a cluaeavrage te~s, 

fos~~tr thema suppos the o paesetene lose thentis 
an hal assc-ae e pro swatir oshls Aavuse.ou 

fore thandet block Oteis baisshemiart a tckifit stille 75'<of' 
the r &te~ tariff whil th arif an thecond~V block~is10 o. h 

averageV f heustru samo by. poor and ther Lth ts 

average.e suei~to 

fetsT a~reainhiew th s &vatt.of~ thef-ntar lr~theiffffoIo 

ej'ti (/Cr)(r/) + t2 ( ( C r)CrlC). (CjI(C) t' 
 
As crised boveteler ten b porm(p),or
trhe por) eii~e 

either t totalrtote r, cudLotsmte hepltol4
feastible I'mer~ or' thclsraie t~ ttariff the rfi.t te akera 

AAS th*Lee Implied in the tex~t,Cring 
a 2I<CPJCNL*iL/30~ CC /IaPC 012 

"WIA /3 1/ 21/2)2/3) .7S 

I 

http:avuse.ou
http:cncto.hp


A ~ '!$~*Q. 9 ~~p9 WJ 

Inusr paysthe secon blc4ae cudPr o 

per: 0of I5*sewlo Thi 4abcas.therac L0 Iusl 

wr 

ySIh or 

totlcst. dewasrbtaswmeine ab* he & Lsh -~intril1 

would raise prtt.. ot pods produed aWr Miic1 

~ 

~ 

>tasation 

~ 

A'scoo a14ltentve for teduc Log awnrag 'chare wol4il t 
onth d creas.iag cooit natursof a seaest-.5. los 'At anyi~ols 
t sIs eoaps.Lty the cost of on additional o #"gewc is ~Cea 
sere, the cst of an additional household ooly that of h'9re 

Ifeal Fros'te stpandpoit fecnois h pfr~iin& fo 40'in 
MJf ieas 'hould thew aiso be coaV sero with capital .assb 

recovreIn oherv~~ 4 ways - so cmbntn'f cooat ovee.gera
taxation or wtLi &pa.:Tes are dtisse it tun beow.ua 

a,, Connection noes: in pvious~~vetage projecs th aw ha 
Imposed as aspplUcattos tee of 3 JD and a concto feje S @15ZO
assessed eator each household eonnected.16c s-!m too ow 14be 
used-t loprove signifiatly the ca flow of theewerage agency andor 
coiee.:tn fee oft2.54JD aci a 3 JID applIsata rates ofcontinI 

Figure l2od the totat of 28 JO per conneton would yildoever * a*t. 
I the~ per-Led 195 to 189. 

b#Taest A pnsia th muicipaliies Goootea 4z sewerage t" 
anu the assessed values of rents, Howeer teesea are alred part of,~
mnicpal ressanid pirobably cannot ediverted to Ut ag~ th 
projeqt, AdiLsn'~ a wol tu havle to ki apptid.rt a
*ossARC ols a onLLS_tm.frostege :ax-or fee is assessed~tor ntlaino 

sewes, w.4f.dy heob~rya that *a"wr systanem tos 
~ L~sras-the salue 4tproperty by 5"to . Such a-btak:.wul "us 
capturepavtlet te,,prev~ousty wisaxod~LoreseI urbsaad values 
whLob.rreouilto tr"othelprovu~ao;olstaeC e am Wu onsethe~
dLa:,Lbuctoo of vealth. Sut a tou Maght, be a uis*§AL. spleuesau1 way
so1Ulaste rje: Noever, t".'wld have, s. ha based on trootagi.
ofso"esatsh tlr:'oin r: Waos*e to vurent &ss$ad'_,efor IM 

seowerag,sgsax Lt heprejjes ra o @Wo'usty bears asoenasdon to the
Iwessl value 01'tUbmctq the ese M1:tasW "asesmuat of "a ~ 
641c or-oisr would be: re rIed to obtatin uhaditttoi4 revenue fre. 

at the samieLPa teVel. o 

a. Gransi Thes *igres IsuNw2I4esindicat th& addittoat 
~O LILtLoswot pant wuld noeae the avers&e*carge necessary to reover~ 
sost,'bi abcu OSOJ .hj

' 
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of these' measures. thiey are unikely't have **mc fet nrqie

too tesela as theJ choice between ,a growing: tariff, and, v fixed nominal 

AT~rt. lthough cheir Impactcci1d'still be, subsana:. -Finally,


s4ty cons idsac 'sag ndct twoi or three tlieed rate stuct*ure.



sytfoCaluain Li iat a resinablU siubs idyl; nigh ama t aou 
25~~_ ~ ~ would also25X-1 aeraetiffsa 	 Suhditraa 
 noe 	 p 

enorg 	cosrvto an eyl by industrial user S.


40A Xxo.J*W the System an he Pate StnctIS 

of thetwo train 'treat~est plsnt.betiwen 199f and,91 Thus


construction' of., ihlr raa (costing about' l'.mtllicn.JD in 1.980 prices)

should begin about 1907. to addition. tru*nk tines and collection system 

Cut54r racic in. e wtr n sejmwerag 	 oldimlthwvuw	 iusty 

financing 	 these expansions out 'of currenti revenues* However, there 'is sno 
ee4OULOm reason whiy current consumers should Ineffect subsidize 
additional consmers. Thas expansion of ithe system shouldprobably be 
based an additional borrovingl. to be covered by sewerage surcharges on 
wtesr usage., These charges per-At of water usage should be similar to


tboas already caloolstd for households connected during the period 195


1990, especialty since -the third treatment train would raise plant


capacity by0%but cotonya out2Xo the cosccinplus land


costs for 	 the first sae w-rsnpat 

Addendum to gconomig Analysis ~ 

UWter-giatvibueLoA S:. 16rveI 
1IAt, Coea The~eomcaayi grepr;by the consultants and I~I 

contaie inhe Fesbiusty tudy , Capter 10i. has been accepted by 
as adequate for the water df.:rtblt ion system improvemt. *tement 

II 

of the project. 

The conutat determined the Internet 

costs, The Incremenhal benafits are the increased revenues''~IIncremental

if. the project is Implemented ad the incremmtal cost. ane the estimated
increases 	 In operating-costs. The consultants, included all reeisnded 
Ioeet whc 	 rpsdpoec#ten&w' IA~sth of the 

" 

recomuaded Phase t and Phases Its Their analysis was 'then carried to the 
year 2024.I



C$ Mta The resuls of this analysis are
-osliso 
prsne 	 toTbelsto h asibility Study. This analysisI



an 'internal 'ecooomig rate of return of 7.8 percent which is


satsfctry 

http:l'.mtllicn.JD
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D~~ ~UADV~w~ ~ ~ ~ ~ ~ aayi~ ~ hw 
~ ~7h oslat Dicsin h

4 4 

Thr r svreyo benot assoiate it ythe provisio fth 

convY1~ enient sgnd gagewate. Th mots LoeIportent banstis ar mpoe
healthg water qualty, and general. livingenvionment. These ben~efits 
p'Arst~aZl LssLude reduced medical costs, general improvement in

1~ ->~\< nAL4Lat'well-being, inreased produtivity, lower employbe and student 

Conditions. These bsefts cannot be aeSurately tuatfte, but shul 
be recoguLaed as addtttvii to the rae of return calculiated. '-' 

'There Is, also emalternative eam. to determine ecnm 
juasttt Labli~ty. :As discused prevkslye by: or. Mas'00o. it, Isvemes ane~ 

<A<'generated <~swdh thait-aflopirattpg'and debt*srYipe'costs imeco ered Ias
is, protoedin th (sAnn~exO4. ?at till 
finV~ancial Flan), then thie proposed proects rate of return must excneed 
the assumed, cost: debt filnallo. ThiI t5 truebecause. Lt b$ e5 
asue that the debt rea" eio-dlb.ls than the Useful: life 1KIA

orteproject facilities$- tgee., bnft ilcniuat-4 eM 

tae b-h cn ulants, 'the water dis tribution system, improvements. 
elaenat of the proposed- project is economiclly Juetifted. ~-

http:eio-dlb.ls
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on~th ead@J~de~ aroreiketgio or electrt soots 

thoah lte~toat bmasedaaim a e" basaC'fromaludg dhti 
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(.ee Jigu.2%. This i's 902 of trsitmsfplanP G4IMcity. Under Cat "bit 

arin 	 bscau of high fesse ly 1989 this vwld Imply aconew~s smu r 
*svaqs flow~o 69 milio Mg- Sie 'thisaxields Plant capa#Ltyl the 
capmacity fiv~g o 601 mUili IV, wald, In 199and therefter. 

Charge a .. uih ca. lte averae charge to reflec cntip~ 
wac#Ll,11quiiivkbuat ma~er' tis~trtl usersarea> 

"d household# Von assmemd. to~pyh;m avter oheuse ta.u 

Frma fW11a tandpointsihrI hre to inot fiht, la recoup) 
mch additioal 41im. a to hoped' theinWce4 cnevto 

mneasres by Wastry (Sao also the discaiotn in MAiiQ4. 

ltGAlly Ift 6caluiAlin thes required average chars* per M3 of, 
sewae, Oprating and, unettenance costs were altild to LrIse atL 101 per 
eamm frou the Cosultans' astivate 'it 363 thousando No,JO La lESS 
provision was Made for financing cuteastofsof sawer lit*a out of Ourrest 

W 	 types of charges were asicmstatedt SConstant nminal Charge
A 	ou.1""et Ca1t Aevfge t.m.e pLSoi Chach e $1ht.c Ueep$ Page with 

tafletion.- UMieutrtiefs -,are conmctionally Calaslated as a flat nominalI~. 
Ie eword of inflaito-t e procedure leads to as high initial 
cage to the somar inreal ters' relative to his Lwow, but one 

dwteetv~s.apty both Is Vel te*is and aS & "peentae'of tacoms. 
Wetf of Charge would aveas diffiemt.ime for Macy' consumaw. in the 
projct's isitiat years. t sontrest, 9Mb Constant r"at tariff starts at 
&as 1~loe percentage of Lnemc, bt grows -at thaie rate So 
aletit., duo wmatatang aeomoreeat relatiouship to the 

eftwiuto ailitytopa, Thetarif & s orrespoda more 
Closelyto wae inost pasSis th reqtred average Charge 

-. 	 ~- < i sepqrtAd " as to equate the pipsait *iesof revesiess and "oits, tbg.
. 

total debt plus interest Charges vould eventually be ovewed. . 

A 	showS isi-?bl...G the #eutant fb"hIRI &"erateA rg require to 
tever toa 4J*.Wnted Costs ages, from aboatO. 7#4 JO, to 

81"Sig Wlk fL09e T4041,9060*4 OAIJ 0Alower 	 Ito this 

11 M M t6 4 cal0saas e quired &astg Chars$ tot 

*tist.1) Debti/li,9810 00041#001dtA*(Press 

Ws 	 o"terme of It aed t,set eqmalgo, sate.Va~$it69ml * te
("IMS~ 	 I$U~l4tsY. $ (eeStant fealaftiI &&#jffqr 	 talrilW 



combifaio 	 of $30 mi..io gants and, tuhe 4tai o'plant cpacity by,h 	 corsodn 	 so per lM1919. 	 *Oieol'srea3 atwater usage 
range 	 from about 0.550 JD/K to 04333 JDIMW 

Pr 	 DM8%ioom fronga 	 9,85" figreof abou 0.34 3f s ewag 

Thse oacuios sugstta the mostio-iprtn solp aos 

recovery~ vou 14 be to implement a policyof steady growing tari U.i 
ILiA with the average sasamur's ability taopay. As ar 7sd~iothe
economic secion:(Ansex 04), the "eqire4 costant reAl ttft wi'ell
within the poor's ability to par. Us soe1trast#.Cthe cos##wasosiat 
charts probably repvosenstoo highse Initial buaw4so'sud'eight be
unacceptable. Zihe constnt noinal chares or constant reat charges at

-~ ~ 	 the calculated rates would ake the project fiancially viable und4er the
loan terms described Is paragraph I1boe 

4. sestivyity Anal"Los of Vrnsitil 'ISM: 

This section will,euasiseo briefly the sensuitivity of the average
charges required for cost recovery to -the foltowviap 

4) LOX variation inaonstwuI81iee costs.b) A slower rate of housebotd connection. 

*.A- LOX variation in e0sstrvetios costs from the sossu tants'
estimates emald4 reaw It from over or 	 -se.tiseofthe basic

~ :construction cost. 	 a difference between actual continigences sod theallowseeo or an error inestimating thes rate of inflation, For exaple.
a 122 rate of Inflation during cosstrwtios, as oppood to as n -rate,
would 	 raise the inflation adjustment In Table 4 by cheat 2 mllon A or

* about 103 of the value of the project* 

* 	 Since eosctuaetios costs represet betwees 60% and 153 of the 
precst value of debt service plus operatinz sts that met be. recouped* Csoervespooding to the 530 smilio prast seas and the 1003 Rtoassio ease
reepecetively) a 102 difterease betwensactuat sosgrucitioi costs and
estimated eonststieos sts Would produce a 63 to 703 suase is the
required tariff. 

A 1OX lower rate of houasehold comwetioss over the projects lite
wcmid lower the average flow .tseavage by 102 ts each year. This to 
tore would imply that a 102 hilher echarge would be required to severcscts. ta tact. the offtet of a lot lower rate of goaioo it ie first5 years would be mack Least postpou 14 capasity uttsatios by one year 
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r4 

:!_::: 

o io act Ind areTu the mpt. ve a a9 lwer rate of the (fret 

charge wuld sot-be peat. 

5, Addcn~us to ytnancialt 6041aLys. 
years. of..r.ject by lose than 5%i n the call of costnCALcare



!hter Distribution l t.. tmsrogfmang s .. 

as adoiate for the, water distribution systemis4 maweemss of the 
*projeet 

6 , em e ++r l IMcesam Itasts', alI isI*to lalutylisibdes
"44iuresSUCU1049to cnst u 1 elements recomended for hcae t

which itwolvs 49 increased Ifteermear of abeut 0345 million ever what 
is inclde L athe proposed project- The consultants have also ameidoat :a: iJ:oNasbiic Sad, cpcr, ashi. eeptd y 140full debt fLaiautaj with, terms of 6 percent Annual interests 24 years 
eaymnt potd wih year of prace, Ana rceMat iterest rate and 
sowgpant or equity finai is more probable.. he ceswltaa how
alsocontained in +il0ibIici# 4i: !projeced a somewact !higher project este OI::than seem reasenable to 
eitheir MLW or the C'SJ. 

These assumptions were combined with projecuens based upon
existing mictipal water depfarent "ecords ta deve*opa pro forma Loeome 
statemant through 1990 (see Feasibility Studle Table 94.)* ?his Analysis
indicated that crests water tariff rates would Sesersto tsusteat 
reveu by 1913 and th reciter; the eurreat &vrae tiff beteg JO 4 

0.,2 and A 0L P, arq and a Use r.4essitvelys 

C. Cnuants Conclsion - Purther egaly&is indicates that
tiareaiftg te Avragi~e ro JO 0,165 to 1964 would provide a 
positive sum in cavesh flows a satisfctcory roust. Table 9.6 ia Ow 
Feasibility Study ohom a pro towma incoe statement cssuming such a rate 

4 

0. UAM~ID WmL- A increase to the average water tariff rate w"s 
foudt b esenial for fiacial viabiltity. The tomrase to nvaseawv 

becaue (a) operatsa expenditures wilt rise faster tkan water sales 
becausce inflation is ri#aq taster thae the estimated growth, Wb of she 
sontlisal sapital Ler weats, sad ( 4) af te Laerased d~bg e#v160: 
coat. Ihe analysis indictets that a rate increase would be neessary by
1#64 even without Iuplemataties ot the proposed project. 
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The deerintontht444 eI rate of JD 0110wodb 
necesary t cove coVstseg was sihtforw~vard, *Th fesson@Plensolp t his 
prpsed reeto a *hh~~l b uresitt aversseraeo 
JO 002A rm17;t,18 a * ecn £sralvAnlation



Inflatione e#t'l 

9#SS'nls -USUC haes c~ocluded that uan4er~all____________ 

tariffte le l be, increased .aft1e1etlys As h reoe .rjeocvtNI 
bsve a lowe eapital csta than ased by tits *.sa& lt and aeSo, the 

+ 
 
i !i , ; v : i:l'2
astmeter of 04, ftseset may be SS favorable~ UMID believes' thatIb 

'Aveae water tarttt may not mood SoDbi Increased as msiu a*eimal.4.'F 
Nowvev, as Veaues generated by beth vwator and wasewater serviese Se)'
be etilWse by Ibis Urqefue~eif utiltly maintain tM&GOL&1 
viablitys t owl be apprpriate to ehalle ans overage of JO 0,165/113 
or isn. lbs amout f increase sboinotwhovert seeed' whatever 
rte would *%t i t rwlerly escalated at te Inflaton rate.(tbe
e"itLabily @f this Is disewesed ift #ANN C019r Uif~l $cuadoass 
Mialyats). 'DO AID AssStLAA4 semeel40 Will riSqAtre the Csvetsmsmt to 

"ad establish 4a ppropriete &ad.&seeptabletarff *,FF* saidy, dselep S+to 6he++etaletse of theS project,* p4beAle pro+ + ++,+; ++ ,+ + +,++++Y ~k!++I~~F' 
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Figure 18 

CONSTRUCTION COSTS OF SEWERAGE PROJECT 
(000 JD Unless Noted) 

4/ % 5/ 
Engineering 

& Inflation Do(la.9/ 
Const. Local Contingency. Management Ad-.. 8/ Total Ejv.(Y 0 

Plantl/  4082 49.5 408 763 1084 6337 20595 

Collection_21 8921 68.6 892 1668 2355 13836 44976 

Sub-Total 13003 62.6 1300 2431 3439 20173 65567 

Land.3/  736 100 - - - 736 2392 

roca 1 20909 679A4 

L/ Two treatment lines Pirnie-Jouzy Memo 1/28/81

/ Omits water lines JD 670,000 which will be constructed along with sewers.

7Jirnie-Jcuzy Memo (1/28/81). (Trunk lines are JD 2,138,000, collection JD 6,738,000.


I/ Pirnie-Jouzy, Zarga-Puseifa Feasibility Study, Table '-2 
and pg. 9-12 
-/ Pirnie-Jouzy Memo 1/28/81, June 1980 prices 
j/ Pirrnie-Jouzy MLmo 1/28/81

10 Z07of taw construction costs, Pirnie-Jouzy pg. 9-1 
7/ 17' of construstion pl,,s contingency Pirnie-Jouzy pp. 9-1, 9-2 
•/ .d on 40% of construction & contingeticy in 1982, with inflation factor of 16.6%, 40% of 
consctrution & contingency in 1983 with inflation factor of 26%, and 20% of construction and 
conting. in 1984 with inflation factor of 36%. 
91 L JD - $3.25 
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Figure 19 

PROJECTED SEWAGE FLOW 
(000 M3 /yr) 

Users 1985 1986 1987 1988 1989 

Domestic & Commercial 427 1302 2278 3127 3635 
Army Base 348 705 715 726 736 
Ind. (a) 393 846 907 968 1029 

Total (a) 1148 2853 3900 4821 5400 
Ind (b)!/ 1416 1274 1132 990 848 

Total (b) 2554 4127 5032 5721 62481/ 


Total (c). 2363 3738 4639 5322 5843 

1/ Includes Tanning Plant, Iron and Steel Plant and Paper Plant,


assumes gradual introduction of conservation measures.


2/ Total b modified for Effect of charging Army Base 45% of average


fee to account for self construction of collection network.


3/ For purposes of estimating the average sewerage charge the


maximum capacity of 6015 M3 /yr was used.



Assumptions: 

1. Connection Rate -19 households per day. 
2. Average of 7 persons per household 
3. Flow/c/d .068 4 3 (1985), .069 M3 (1986), .070 M3 (1987), .071 M3 

(1988), .072 43 (1989). 
4. Army Base connection rate - 96 persons per day with flow as above. 
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Figure 20



COST RECOVERY


AVERAGE CHARGE PER K3 OF SEWAGE



CASE I



100% Loan Financing 

1985 1986 1987 1988 1989 1990 

Oper. Cost 366 403 443 487 536 58n 
Debt Ser. 7984 7984 7984 7984 7984 7984 

Constant Nominal Tariff/M3 of Sewage 

Case Ia - Excludes major industrial users, flow in 1989 and thereafter 
equals 5400 M3 /yr - .738 JD/M 3 . 

Case lb - Includes major industrial users, flow in 1989 and thereafter 
equals 6015 M3 /yr (plant capacity) - .625 JD/M 3 . 

Constant Real Tariff - Nominal Tariff Growing at Interest Rate



Case Ia - .345 JD/M 3 

Case Ib - .301 JD/M 3 

CASE [1
$ 9 Million Grant 

1985 1986 1987 
 1988 1989 1990



Oper. Cost 366 403 443 487 536 
 589

Debt Ser. 6892 6892 6892 
 6892 6892 6892 

Constant Nominal Tarrif 

Case [la - .656 JD/M 3 

Case lIb - .557 JD/M 3 

Constant Real Tariff - Nominal Tariff Growing at Interest Rate 

Case lia - .307 JD/M 3 

Case llb - .267 JD/M3 
aaaaaaaaa lllll l u aaaaalm aaaaaiBNInln aattmlillainuIm~ mtmnalml~liau 
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Figure 20 (cont'd) 


CASE II 

$ 30 Million Grant 

1985 1986 1987 1988 1989 1990 

Oper. Cost 366 403 443 487 536 589 

Debt Ser. 4448 4448 4448 4448 4448 4448 


Constant Nominal Tariff 

Case Ila - .491 JD/M 3 

Case IIub - .416 JD/j43 

Constant Real Tariff - Nominal Tariff Growing at Interest Rate 

Case Illa 
Case Illb 

- .230 
- .200 

JD/M 3 

JD/M 3 



ESTIMATED INCOME DISTRIBUTION, WATER CONSUMPTION AND SPENDING ON WATER


AND SEWERAGE/ZARQA AREA 1979



Range Av. Metered Av. Annual Z of Income Z of Income 
Annual Water Use Water Z of Income on Cesspooli/ Cesspool 

Croup Income (K3 /mo.) Expend. on water Installation Pumpou t 
(JD) (JD) . 

Lowest 20 0-1000 
 5.0 4.8 over .5 over 5.0 over .3
 
next 2u IC001-1320 6.5 1.0 .5 to 
 .7 3.8 to 5.0 .4 to .5
 


leIt 20 1321-1620 8.9 10.6 .7 to .8 
 3.1 to 3.8 .4 to .5 
next 20 Io 21-24660 12.2 14.9 .6 to .9 2.0 to 2.1 .4 to .6 00 
next 20 2461 or more 15.0 
 19.2 under .8 under 2.0 under .6 

1/ Calculated at replacement cost of 250 JD every 5 years. 
?oorer families probably redoce costs by digging the cesspool pit themselves. 

Source: Pirnie-Jouzy, Zarqa-Riuseifa Feasibility Study Pg. 10-9, 10-11
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detaled report on'the inuo.eand: treatnent of. iinduitria. iflue1 in th 
project area.- Aop th.is ieoron file"at'NVD %6byl.SoiifcCof 

hms' b~een mronitoring the ph sicl, ohead~oa1 and1thelbl b1oq ,il paraumtexu of 
watSerquality in the Zarqa Rivomandth King Talal' ReserVOir since, id-19 BO. 
7he reprt of an A~fiacdt~ ht has'reviewed thJBwor~s~u 

~tb~1982. In addition, the aia eoacsAt-ry s:;a"of 
finance arond Water Resourc InvestigationsPoet 7-23,LiUudx, _ 
take a om~retbmnsives abdy of the hydrogeological, prmaaof u~face'and' 

Section 6..Sug i2~ h.poblem has bem, addxse in two studius.


Atitantoon od waste: dispoal (see covmant in Sectioni 6.4) hs



sluge ispsalhasals ben con aspat of the Greater kAm , ate-
Swter stdy Cme oovsiantj n Seon6 94) USA has discussed the various 

ai~fm ;uaEe in, th"6 styl~i wth, =O offiials.~I~wi 
pradil~dre, ~ IcS ~ rmti~ I~ mUirdI,- mi.4 fimce by thin project 

~iny 983. 
Setin.4 n=*s~:Sweg Traa Met. 7ts AM-firAned Grete 
7katter tudyprc idsa pJlAn =r ec m ng the treatmnt of the Increased, 
quaityofipd saqetha fl resul.t "fzu the poject. UA -is no 

wouts o6£ast wter in the mtropolitan area. 7uw&Mr~ omi =n~ction of 
dtse facliie~s hhs bow incl~sd in the Goemn sScn Fiv-You Plan. 

Scin 6.5. Acessof Loier Income Families. Mit. A< has showni thiat 
,. this problem of sew =isCtionusisnt ams tica2l asatcptd-tt tr 

Soctim 6.6. Tfter M. gumedsu~stodt~jMfcdn JVA ha
th*eu wtoAIs~u itr1ution:1yt = 
ta4a reseoridi.n satisfaction .of Cmiditich Proieft Swton 5.2(h, 

. mii=of 310' millim~,wbi MOtw wterporyearAW&has =.itted 'ofQI 
tol lnk* a i th k~h4aua areas Amtil the NeudxnD scosbc 

an& 45- lt4 pw year d)reaft. 



0" 2 

Section 6' Sol Idwste 5iMal. Astudyof solidwaste, dipsa n4 
Grete Ara asben oplte by a Britsh ianul t.o The Poverrnwetara 

is'considering the consultant s recx=4nationa. 

Section 7.8. her Rates. At7 AWSA's eq'4Ost AM has f irced the, services of 
ainarcia1 advj5Or7R-M~1 p.. it bInp~~e its fiscal mangwlnt and to' rovide the, 

infoimation on~ which to base water rates. There have bee two rae increases 
since thela was authorizd 

S B. Aqaba wastewater Project - cn278-K-026 

tad =plianos with the. c7xuitientS in six,"ia covenns in t.he 
loan agree6nent is as follows 

.~progress 

Section 6.1.* Evaluation. Thi w±31 	 Origina1 sceduild for Auus 1982, but will 

2 developed a,pzI3 fihiaef water and wstawtetaiffs by th te 
~~ cnetruction of th~e systemi is carpleted. 

6.3. stafil jad Zani * The wsC ha hired senior staf towrk on
SSection 

cosrcin ~evsonwt h craat A&Utional staf wrill be recruited 
to~fll posticeo Aqaba's training plan will be part 	 of-the Nationalthe


MmnigPr i4is~ being developed with AM asusftazcee 
Section 6.4. Eflun pZonstn43an Th eflet.iriainre 
described in th rjtPpe ilntb cortutd.snateved' 
treatm has~bn chaMng;.to waitas titbllationla 

4"project has proposed.1a- SJ1*r fluerit rigao uitwnwith, no signifi
cant halth or 6ther haads to Aqaba's Jnhabitmntsa. 

of thpwt r oject hams been oapiatd.~ 
6.6.Y 	 Sufcin Booe Fbza n t.sneont a o9.Secticn 

yet started, ti - al L b:Broe 15 	 on1 th* s~n 
iso reabo, to~dubt-that, theJ c.wta ib fu rnot:U

the B=M=oi will: make available, fzuu owun. id d I'suffioient furaft to 
allwtm to mostthe: o;peatiigA capitalrAMsar4.to.carry. but, necessary. 
actauimi and 41 r y *sof the wsteatr system on a ,CxxtinldM~ bes5s 

C. rid tar and Somqe Project - Loan 278-w''o 3302833~ 

PuaemOf deays caued by- the rshsign of the project, it is too early to 
report livnifat Pz=rs tcw th aelL VaMl~ 

http:proposed.1a
http:chaMng;.to


eq C- a 

~'~L miFIR 

A~wtoa kb~to 

Dear~H -D#e *Uva J 

firm of Nloolm Piai. 'Ina' i as6muOit Jtonu wu4&hr, o m~sum 

itoiuwtsWL *oha a3 Raitr. tiSuap *00&0&ao f*1silty of-water


0"oie of their repor~t havs loon ma4 vailable1I ao yoga with ourr
Se*.or At, 13 ua~ ) 91 I.hy &"~oepted

the wecomiuditoma of-thspuitat Iae ~~hv


SUatruatodo thm to proceed with'I5 4 of



Th ostUsted ocost ~Of Ih~o~4?a 
of the Project
(for~the neds -of,the cities Atrovo~r1980) ajD 73,~O


Dosaume bas I represuotu a I-a 'avs*7.s , -we wwe
mootlO4pSmtt~sO~f@~t@a 1mn 4" ao0fll theXlf*5t7 of 3batqipal, 3uWaI ead b i' a taoL Ata. hesw 
2n piltow±41.s. 

teparticipants decided o th ku 1eoe
inesmetto prorieon~feor tm4SWe , ooust=Cufltou of. thos

ele.sa roonsidere the hteaot prierLoifneeds. . decr
oftthese oases is )isted below. 

>~q~ at the proposed site, adjacent to the t a 8ah 
- ~ road with two tetment *ias. 

-. OU so1~s act Ipt, j- W On~m- m formthe pop-late 

c u.t uc U=k@oor 0010to atii~a t at i 

~-serve the ajor: inutisaogteZa ii n ~ 
AM RMusifa. 
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T14J mOd , 4 

&b towr@50w~
~%of the water'distribtion system 

Threore th estimated cost~ of eproj@*'i heabeen reduo,4& 
to JD 25t676,QOO,0 wkLoh isdividedinto seviral ConstructionT ~ . 

pao~.ps as ihQIS in the&t acedb4table~,, 

Iz ~our suabsequent disoustons jou indicated that the United

Y-5ats wouild be to tjwoseA portion of the cost of the, 

-~>' 


31 016e 
project*, Fortbte purpose, theeor* 2: hereby' requaest that the 
WLAI proyids a total.of U.B,840.0 million for this project, of 

"' 

L. i4 UO 34 30.0 million' would be a loan and. U'5,,$ 10.0 million$a*grant* The slemepts that rwuld I finaioe4-from the, losa and 
444444il '44hesbjc'ofe fute disussionsbtwe 'our st >Y2-2 

Ibi,o~rw nof Jordan undetkestoproideoram tob 
' provided, the: baisnoe of th fn n for the cntu io of 

r ,3C
wv.w QIum UIO uthe '''4' 

''At.n pAkaae' to'44form :*a that the Water Spl Corporation'±
will La I Lag , for this, 4pe cy .,---4:ots 
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~ANNEX 

Mv~tidonor Pc'rtocpation and Coordination, 

d ~ (4i" ~ ~)t ~ ' 

it eiso o'netke mlmetto oft.eetr~oomne 


Tslaic DzweveloementBn (IS san oulnste'eatosi, ewe 
tesue doorUSAIDoaszIteaitesoth prtlementoort O 

)4devomet eforaiag se:Zarioe aor ZRusialadRsiR(ne 

''"iSetemdecision to unetamplementyapotion' of the ntia invetment 
phase an rnestmmende pbay th thesuting engliner. ,vemectonsuteaon d 

. f4iC(D)idotins"th frelionhietnsemDOQ@lprear etapousnKeditmontat fpackag afau1(~) nd' 

1pentation theO0stfrom Adonor the Aipltem laeof"hs'*o h ~Ctcniee. . 

eeoentconsttute ineH.Ti Proj~fwect Paper was compete an' 

req
ProjectwaS advedtat Sethe 4ciion uua'uested.
byhisor outhi proably not b~epforthcothereind thet $15.deilelion 

y apotoeoltei~ativeyet 
pses coendouek the constts 
Sepntee 1980 tof 191n Jordnlwsalce

Wil ssutpeniieeorcTes 
ou.tb preecud nopberiater"contoth pakaesn liokag ofpenator o 
sanisapon o choedpresteds in a su6,riorityo Jnuryot 191as 

A"ii 

'4'4' 

. 

.4.~444 

~ .~ 
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Zara-Rseia 	 bingraised significantly by the highest levels


of the GOJO :The Office of the Prime Minister' made, lt )own ,that 
 
-'4a----alljroelovantl GO'agenai or Authritios 	I Lshuld ael.i41oo 

-


possiblel, any projects that could impaot positively on potential

health and saitation ,problems. The NPO, as one-example, .		 - - 

repne by reconderingV**4A d44V sv'*w'v Impemn onl a*a~w~
portion ~i' the recomended initial Investment phase for,Zarqa and 
 -a 

useifa for which AID assistance had bn requested Ultimately, ..the OJ decided that the health risks Of'not impi menting fully 
..



terecommendations were too great and that it would endeavor


to attractsufficient financial r'esources for Complete Lzplementa

-tion. 
 The GOJ and USAID agreed that AZD'sassistance would be


applied to those Project- areas where the effects of the project. ...... had the greatest potential beneficial impact. a..-

The GOJ had begun seeking additional sources of financial support

prior to 	 the decision to implement the entire initial investment 




provide more than $15 Omillion. -The W expressed so=n interest 
as early 	 as late 1960,' but because of its project deve1'-

. 

pnpnt

could not be cornital at the time of USAID's Project Paper


presentation to AXD/W. The OOJ continued in its efforts to obtain
additional financing and succeeded inattracting the WB# )FW and IDB.

Each of these donors began Its own project development process

with the 	 WB assuming appraisal responsibilities for the UM. 

Inassessing how support could best be provided, the WB and ZYW,
and to some extent the rDB, were constrained by the inabilt7 to



local currency costs. This constraint was mollified


somewhat by the datinitiu of foreign exchange costs used by the


WB and 101; stated ulmplistica.1lyo each applies a sort of
componentry rule to a cornodity or service in determinin I!It

Is a foreign exchange or local currency cost, e.g., ifJordan Is


a net importer of cement and steel, then locally manuftatured

steel reinforced concrete pipe is considered a foreign echange

cost to the extent of the value of the net iported components.
As a further complication, over 1percent of the KM contribution 
was required to be tied to procurement from West Germangy. 

As a result at the appraisal prooces it became apparent to the 
WB, and consequently, the other donors, and the 00W that, with
the potential availabilit of over $54.0 million in financial
assistance (including AID) subject to various constraints, the
entire recommended initial investment phase could now be implemented,
as strongly desired by the Prim Ministsr's Office, if a
fCinancing formila could be devised to =axmiso the use of. 
all available funds. That is,inthe first instance, USADwa 

-4 'd W 0 7 



topoide 340Q0zmillion towszd an 80.0illio Project 
cotn thee GOJ $ 469 '. millibn and, in h eod ntne



S'< <'>the Courw donors would be providing $ . millioQZtOwarda


e.
100million poetstill costing the GOJ $ 6 3il4$l, 

SThererore, in lat 1901, the ,WB, IFW exd' ZDD were each requested 

4 the,,OJ to base appraisals on.the entire initial~investment~ 
. .by 

SAnnex H) and providing. a.more imediate miigation' "of the PO ential 
Shealth riskcs, A numberoat etihgower. held~±invQving's.ll 4onoru,) 
in both Aman and Wshizngton) oulminatiM- in-.tt;decisive Ua'roh,:17, 1l9820 
~meting Sz. Amman where-Individual COntracts A r~atiedi and asigned 
to. the various dono is. The WB, Oum KR 'apprail~4 team arrived 
in Why rl9820Aand 4'final multidonor meeting was held duilrig thoe 
first weekc oC June 1982, Thd 1DB 'was4 not prssnt forithoe Juno 1962 

, 

but thedeiin reached during the Warh 1962 meetin 
_______________meeting 

7 -W7were1largey-u Wfoted 
 

Ill. 0WJ Zasaa-Rusia Poject Decriptol,~ 

mentioned above# the OOJbhau decided to implement the entire 
4As 

:' 	 in itia inestmet pse~ recommnded by the consulting engineer 
init eaibltystd (Annex A).' A siry description of what ' 

I is included in this phase is contained in Aime" HI Genrally , ,this' 
;. .	 phase will provide for water distribution, seonge collection, sewage 

7treatment. and stormater drainage.services for the cities of Zarqa 
and Ruseita through 1990. figure 23 illustrates all 
that is included within thin project as defined by the pOW and 
appraised by WB, VW end MD. The total cost at this effort is 

., 

estimated tobe about S 10.0millions 

Als u mentioned above, the vrious constraints udew hich the 

confgurtio deLAWdonor participation in this project. UJ8A1# 
which had desired the application of U.S. technologyp reluctantly* 	 
conceded the financin of the wastewater treatmen%plant to the 
WI. so as to Mulaitse the use of financial resources available to 

'the OOJ pbut has prc~vided for obtaining an assurance that, the 
~ **.trestaentpau tobe costrce4 be equivalent in all~ 

partially finance ocastruction services for water 'distribution 
* 	 and wastewater collection services Ln the *highest priority needa" 

.~ areas of Zarqa. M8AX retained for partial AIDfimsning the provision


71 of construction supervision srvices, to be performed by the AID.



*financed consulting engineer which prep"re the feasibility study 

.4 

http:invQving's.ll


ndil decignoaswel to the poision ortechniaassistance 

f-:'~tor operationl managemnt ndtrinngaevie 

ltgur 3. ofth ProQject Pae illustrat'.she several-

construotion oontracto that constituIte the AID Project' a7$-Q2.4,
The ~oomponents to be constructed and- the sub-'areas of, garqi And 

-4' 

' 4 

to be afftected ar indioate4., The..)4b- an can be ,seen 
moeclal by referring to Amnex B, FiVurelb.,, As indicated 

4Aseif 
 

inth z'~equest toz'AIDasitneknx H)#'these ooeponents 
represent the highest priority needs as determined by the OQJ 
and the municiopalities of Zaqaandlusie -The"GOJ ano 
altered its requ~est for AID aosistance' ain4 U8AI continues to-believe 
AMID assistance sholild'be providedforthess highest priority' needs. 
Consequently, MSID) with AID/W ooncurrseos,,has not 4tered the 
scope of its project to include aLny construction activitiesboyand
those requested-by, the OQJ (AnnoziH) andlisted'5in fTiur&a3.-

annex'iofg~Aoispriion of 1tgure. wifl 
show in what ways And to what f'inancial extent the WDUWM and 
IDS ii. 'oontributing to the AID-tinanosd'project. (278-0234). The 

.Figr'e 1 loplementation Shdl ute lutae h 
Intrreatenes~o thsevarious aotivities.. The cdtect of the 

A '~i uion of thmB1 F and 1DB isthe extension of water 
disri*Ionandsewag collection further through Rumsita. This 

can be seen by examining Annaz 5p Figure 2, ad.caparing the sub-, 
areas affected as indicated in Table I of 'this amez. 

LA indicated by Anne" I (Project Description) to the'AID Assistance 
Agreement USAaI will aow; the uwJ to thi completion-. 

of the yroject as described by this Project Paper, i1e. including
only those construction activities as indicated, in figure' 3. 
While USAI is supportives of the larger undertaking, USAID16 
Projesot Paper has not sznalmde this larger effort. and- therefore 

~18AX can not consider it as 'the project to which AID Is providing
assistance. Converselyo as the WB# OW and I unider'taking can 

4 

* not be Implaweted withbout the successful Implementation of the' 

OM desrAid project, It isappropriate for those donors to*.: -. 

There Is one exception to this clear separation of project
undertakinge; USAID has agreed to, partially finance the construction 
supervision services which wi1ll iuclude services affecting
construction activities in areas beyond those described in Figure 3K 

believes It to be important to mintain the'UIAI 

4. t 

*10 



services o.the z U.S. consulting engineer that prpae the, 

bsn poviding aarvia a iuderatresaeADfnn 2811 
&Ad 276.0224) ~sb 4the Yhird~** stags to bAbhat, of'coQstr4Qo 
tt~ jupiryi f Q~ ~icMAl alterati ' o USAID f~iahain 
fow the bsnsetW at'the*:other donors #g~reit1'her ittasblej @4,,g p 
Joint tinncirg ith thsDB or~ unacpceptable t~o USAID, e~g.j th Wti~BK 

such services, of even itwer'c intiane i th decisiqon as 
the OOJ'8I' on' S'Idisi= of tstupreferences to maitai a U..cosl 

ati .mitain~ the, iami U.S$o~i~at and to'apply AZD~provided
grant tunds to th - Isuqb sevceThus, t*AID froJeot 

2"024wilbyI itsIt,in the ar'ger,inetakizg o the 'O5j KF 
an DB to ths3 "ett that: AID *i ps r~tloy M$*ince construction 

supeviion services forall-ontzaots'isted Ui' Vijure 23. 

Although n~otparticuriror tt the, d4iionj,,USM1D-eastee
'that there.will be oinly it slijht inca~ise- i woroi: exhansii costs 
of construction supervidon toa rweult of andiig 'th area o 
service over what itouild have bsen tor AIDO* pl'oJeot alone,. 



r:P?~Y~4IUSTFIA WA7C SPP Yi'rlT A\7 .;U E. 'UPR()QC 

'1 '~PR PR0" 711 O$T,:ETAE AN1D F r ANC rNr, 32C!NA41" ~ 

*- De 192C s trrir,41 

~ Conrac Pac;:a' Co st I /rios Fi-pnana .r. 

5400k 6,702' 	 '11571,398 	 4,1105 
la.Trunk sewers,.232 	 272 129 40 
1b,*P/4 & FP4, (Civil' works)'' 21? 210 K130~<130' KN 1 
J", Supp-ly &:Lay- Cl 'czt.n ,sewierz , 

"y.,,.mzr 'pipes UA LZ & CI 2023a 2,634 ~1j271 1.13363 UA


4. Dito 	 INA.~U* 2o390 20820 12,354, It466 USAIDA 
5. -Dito' A V' 719 -"5 23' ' 395 439 MISAD 

6.Ptt 5A :ZVZ, VIMA X1 IM29 3,466. 14676 1,790 'dB 
17, Ditt:S.A. XZ, XVZ leaXV?' 3,260> '3,'47~ 1.8641 83 D 

011 Supply~ater Pie oL.A. 1?, - ~ ,8 
ZZ, M, IV'' o1t..r ,IN 

Vzh Sr"wuppyP/S"Eqii1. FIN s 26 233 51 "278 KE''..G 

.Lay water transmitSion ain 	 ~" 	 '~ 

bdiscr. in. 30,A., ?X'L X" 470' 2'' 260' 2360ID 
!"~a.6torm drainage"' .,380 L1,471'' 706 765"' IDS 
.5b.0.I Dopc/varkshop, 9'>;'5g r'''107 53 '54' we 
Ia.Consulcants 	 upervision 1,467 ,760' 

' 

520 1,240 USAID 
stbuart-up' 100 

'' 

120' 12 10 UIAlD


lc.Ficancial experts, 	 

-

208 239. 24 215 USAID
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