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EXECUTIVE SUMMARY 

INTRODUCTION AND SCOPE
 

In May 1979, the National Planni;g Council (NPCI of Jordan,
 
throug!h its executirg agency, the Ministry of Municipal, Rural
 
and 	 Environmental Aftairs ('.,REA) , gave autnorlty to proceed 
witi, the feasiui1ity ano prelimina. engineering phase of this
 
pro~ect. Tre consult.nt group selected zy NPC t , ptovide serv­
ices was .',eston international, Inc. , ,lth its sucontractors; 
StanP-y Consuit~nts, Inc.; SIGMA-Co'.is:izing E,-jineers ana MRM 
Cunsuit.ng Engineers Co., Lta.
 

The orJective u" t:.i Lea!uir-iiity su'.'s t investigate the 
tecnnical an eco:.omic teasoilit, or constr.jctng "our types ot 
mun'cipal servcu! tor the Iroid Town Pi . area, as Loliows: 

i. 	 Water GistriLt ion sv.'ster.. 
Sewage collection, Lreatrent, az:r dLspusai system. 

3. 	 Stormwater urainage syster. 
4. 	 Solic waste cil1ection ana aisposai sy]stem. 

As of i979, lruDl :-:t a very li.iztea water suppy system, no 
effective se,-e:age ste, a limited solic waste s.stem, and a
 
very ii;;.ited tor- iLr_-nage system. The inaceauate existing
wXnica! sr,.ices permitted unhealtn, conditions to exist _n 
man, areas c: t.- Mnicipali y. 

FLASiIILijY - U E 

Tfle 	 ,ons~xit : t .eL toL.:,ec a ser ie.5 01 nttr(iaJteh st (oi-s to 

deter.,ine t:-tu : e : t-_ c of servict: in eacn category for use in-r:) i 	 . IiInegi s tg , i rc iu aed: 

I. 	Socioeconomic stj ;ies. 
2. 	 Development o tecnnicai cilteria. 
3. 	 Wi.er aisItr'.-ution stucies. 
4. 	 Sewerage s/stem stuales. 
5. 	Soiiu waste stuuies. 
6. 	 Stormwater arainage syste stucies. 
7. 	 Environmentai stuaies. 
b. 	 Financiai anio economic st:;dies. 
9. 	 institutional and implementation studies. 

The co.usuitint rtvi,!wWeu all available usata, information, 
reports, policies, .uioelines, and goals as part of these stud­
ies to tormulate technical alternatives for each type of service 

-I­
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needed%., These alternatives were analyzed iusing technical,,

~j% socioeconomic, economic, and environmental factors. 
 The ,recf:m­

~eded' stems 
dsigne in this' way are effici ent,-cost-effec-
Liv muicial ervcesespecially 'suited to provide the4:serv 
 4 

ices necessaryvfor ,the Mutnicipality ofIrbid'. 

RECOMMENDED:FACILITIES 

4 

Teconsultant has prepared the feasibility studiesan 
 rlm
 
nay,,ninein esi4 gns'fralfu 
ye of, municipal serv­

ices to 'serve44a 'u rejpopulaLion of about 265,,0O'O people in the,
 
yeand 200 ad beyond, based on the results of the.,1979 census


iependent studies conducted by the consultant. 
Water Distribution System
 

The- existing water-~aistr-ibution system in Irbid 'is efficiently

operated, but is poorly designed and badly undersized. A new 

4 

water distribution system"~ is proposed thac will icorporate the,­
4, useable parts of the existing system, and will include nearly


7S5kidof new water mains, ranging in size from 10 em (.4 in..) 
to
80 cm (32 in.). Operation, ma'intenance, and training programs

were formulated especially for the proposed, system. ,The pro­
posed system is designed -to deliver sufficient water to meet an ,,average daily dema~nd of 55,600 cu mn 
pe~r day by the year 2000. 

The new system is designed to faciite both the
water tkfrom Veexisting
 
Auth~rity's (JVA) proposed North Jordan water supply project

facilities. 


4 

4 Sewerage Facilities
 
'~''~Until 
 this year,.Irbid has been dependent on septic.tanks and
cesspools for, sewerage service. 
 Because of the lack of suitable
 

solcaacejtc and th 
 large growth of the City, this typeV--- 4
 -
-of'service has become unsuitable and' unhealthy. 
 .4 

Q<The consultant has-prepared a 'saged-developinent lttocn 
4tut1.
knolaginterceptor~swr~n 
over 340 km of(sma~ler-trunk:'nci,lateraI sewers,'-as. well as4 six' pumping- sta­

tions. Of. hat amoun. ,abu 19k 'of interceptors ana 4 -tnree\ ,~of the pumpstait'ons a re recommuended' for Ph ase 1' construction. 

"'4 

4 
After 4th)orough 4analy--*is,,of~ various low-and miedium-te~chnology'

~~'K altierna ives, 'h 4 

4 onsultant' rc-commnend,- the construction-of a < 
m staged: sewage6 4 treatment' plant, w~hich, uses-'the., "extended -4,iodular, 

,,4 4aeration": treatment process t o remove imr'urities h~d -renoyate -

z'I,42 

' 4 



the water for future downstream water users in tne Wadi Arab.
 
This system was recommended for 
seveial reasons, including its
ari±ity to meet recommended discnarqe standards, cost Lffective­
ness, ana other technical, sociceconomic, envirunmental. relia­
oilit-,, ana safety consloerations. 

Stormwater Dcainage Facilities
 

A~tt: ieantifying tne 6reas in Irbia tnat experience drainage

j roce:;s, and performing metcroiogical and hydrological stud­
its, tr.e consultant prepared a drainage plan for 
the City. The
 
recommended system derived from this optimizing process ircludes
 
ilmitec 
use of existing facilities ano construction of new faci­
lities to relieve floocing problem areas.
 

in Waui el Harmam, a new major cuicctor rtetwor- will be routed
 
along 
t:-e natural drainage course. An extension of this line,

runn.nj soutnwest along HecKma Street, will relieve a flood
 
problem area tc the 
east of tne refugee camp.
 

in '.ac:iTariq Saum, a ne str, c:,ain line is also recommended 
to intercept 
tne runot from the large southern area of the
 
:-2 it also wili relieve tne overioaued existing drain

"r'.. 'Il continue in service, cut witn a much smaller contri­

so-_l '.aSte Disposal System 

'ine X"ulicipailty ot Ir)id presently provicies soiia waste collec­
tlor. an ;isposal service to its res.dents. Currently, waste
 
material iz piacei i; piastic or burlap bags, anc storeu in vac­
ant luts until it is pic~ea up cy a collection truck. PicK-up
 
sCneuules1 are Irregular.
 

Sevura.1 Soic waste cisposal aiter:natl.es "re stucie, "ncid­
ing energy recovery, lancirilling, nnc compostm.ng. Lar.d:illng 
was .electea mostly} on tne oasis or economic cczt-ei'ecti eness. 
The recommended plan calls for the con.tructior o a sanitary
Ian{ot:.ll on a 22-nectare (5-1.6 ac::' wi tsi te tareous 
constLuction of 
a 10-ton per day pilot compostir.j facillty. 'ine

L.Lter facility is .-ecommierided to provide data. ann ce':)nstrate

to area resicents the use 
of composted wastes for agricultural
 
pu rpoc. 

Improvenments to tne collection systL,,c-.e ,1so jeen .ecoiprienoed
in tern:; of scheduled collection aria improve, containers. 

-3­
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ECONOMIC tND FINANCIAL FEASIBILITY ANALYSIS
 

The total estimated capital costs for 
tne entire project are
 
30,052,000 JD (in constant 
1979 JD). The cost per phase for the
 
entire project is 17,891,000 JD tor Phase 1 (1980 to 
1985), and
 
12,161,000 JD for 
Phase 2. These costs are tabulated by major 
system element in Table 1. 

The Panse I capital costs are to be expended during the entire
 
iO-year period 
as .naicated in the construction funding schedule
 
presented in Table 2. An annual capital cost 
inflation rate of
 
10 percent has been assumed for 
the project.
 

Tr,.)ie 3 piesents 
tr.e inflited capita] cost-s estimatepK, for the
 
Phase 1 period. The total inflated costs for tne project,

financed in accorciance with the schedule presented 
in Tables 2
 
and 3, is -6,688,000 JD.
 

;as
A coi-p_ ".rizec cas:-. flow analysis moel .. dev±opt-d and used to .:c -.-,-t annual revenues, project costs Tor proposea facili­
ties, Integrate costs 
with zxisting system expenses, and compare

projtctec ccsts 7
venues eacn
onu r. for t-ernent ot the project.

User c:.,Aryes anc connection fees were -c31puiatcc in tne mouel
 
to proauce positive accumuiateu surplusus on Inuome ana
tr.e 

xpen:[tur statement as ciose to zero -z poss5l:3e. 

. .u tr tne W5 L." . .ssec to jrOu,_,ct cast , Low statements,
:juiar;ue sn~ets, an,cncome,'expenoiturt 
 sttements ,;,;ich were
 
c:ecned to: .,a:.ilitv. ,,nere outputs 
iro. tnes- stdterents were
'unsatistactorv, user c:harges ano connection fees ,;ere ac.iistea
 
to prouuce new incone/expenaiture state:-.ent&_.
 

T:e cas:. Ifow 2ooel was then used 
to ;'-iuate t:.e sensitivity of
 
tr.e proposed iacility to various !actors, inclu;ing infiatior.
 
water se rates, user unarges, capitai cjsts, 
ano user pcpula­
tion. 
 The user cr.arges were further analyzed, together with
 
socio-conomic data, to determine the a:-ility of 
low-income resi­
dents :n the City of Irbid to pay for the proposed municipal
 
utliity se r.:Lces.
 

rate ot 

the viar)ilty or tne propcsed projer:t.
 

An rtaI return evaluation was conducted to measure
 

These analyses inuicate tie pr ject i aftorda1,Ie to the peopLe

of Irrirj, and shoula be tinanc.2d busec on the ::-nefits that will
 
accrue to tne people o irb,d.
 

Due t.) tirrinq prokems witn tne 
itec1g institutions, insiffi­
cient funds are available to initially tinance all 
ot Pnase 1.

For tnls reason, the consultant, NPC start, and USAID staff
 
coopt-ratea to identify tne portions of the project tnat can be
 

-4­
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constructed with mioney available frim USAID. 'It was decided to
fudhefrst module ofthe-sewage treatment planti and several"' 
ofte water distribution and sewage collectijon system construc­~ tion 	packages. Other elements of the project will be initiated


asfinancing becomes available.
 

USAID is prepared to fund this initial pro~Ject with a loan in
 
"p >--- the 	amount:of $21 million (U.S) and a grant of '$2.5 million*


(U. S) . 

The 	 rates related to the, full' project are shown in Table 4,
which shows annual 	user charges in 1980 of 25.2 3D,,rising to
 
61., JD 	per year7 	 by 1989. 

INSTITUTIONAL RECOMMENDATION 

-~ ~. 	 The consultant ~formulated an organization plan for an operatiLng
authority independent of the Municipality .of Irbid.,., This
authority would have responsibility for the administration andoperation of all recommendea facilities. It is our understand­
ing 	that this authority will operate under the Water Supply

CorporatLion.
 

IMPLEMENTATION SCHEDULE
 

-A pLoposed list of ccunstruction contracts and an initial con­struction schedule that meets the requirement to construct the
 
-initial 
 project facilities by the end of 1981 is developed and
presented 'inFigure 1 and Table 5. 
This schedule takes into
account the mandate to serve the low income, public health
 
problem areas first..
 

CONCLUSIONS AND RECOMM4ENDATIONS
 

The following cnlsosand recommrendtins have been devel­
oped during this study: 

1. 	 1Ilteprjcisafralbytepolofibdan 
shodld be financed based on the benefits that wiill 
accrue., 

2., eomne project elmnshudbefnne all
work initiated a*s' soon as Posbesince projected 

-' ~project 	 costs. ' 



lab 1 . 4 

User 
Summary 

Charqcs and 
of 
F.', 

Household Average Annual 
for 1ropt ., Mun c'ipa 
(19 8 O- 1 C) 

( nr J)) 

Services 

Water Suppy 1 Wa;t.ewaLtur Solid Waste Stormwater 

Year 

Adm i n i s-
trit iv(! 
Connec-
tion Fee 

AIriilo 
I ser 
CIIarqe 

Admi iii !;-
t Iat i ve 
(onnec-
Lion Fee 

Annual I 
Use r 
(harge 

Am al I 
Use r 
Cha 

Aniual 
Use t 
CeCharge 

Tota I 
Annual 
User 

1980 14 7.2 0 0 18.00 0 25.2 

1981 19 7.2 32 0 18.00 11.30 36.5 

1982 19 7.2 32 0 18.00 10.70 35.9 

1983 19 7.2 32 4.8 18.00 10.30 40.3 

1984 

1985 

19 

19 

9.6 

9.6 

32 

32 

4.8 

4.8 

27.60 

27. 60 

9.70 

9. 30 

51.7 

51 .3 

1986 19 9.6 32 1 5.6 27.60 8.90 62. 6 

1987 19 1(.8 32 15.6 27.60 8. 50 69.3 

1988 19 10.8 32 15.6 27.60 8.00 62.0 

1989 19 10.8 32 15.6 27.60 7.70 61.7 

I Charqes do not inclu ,dewholsalt, water costs. 



Construction Operations Plan 

Contract 1980 1981 1982 1983 1984 1985 1986 

Wastewater Treatment 
WW1 L I'.,' 

WW 2 U 

Sanitary Sewer System 

SAN 1 - , 
SAN 2 (1) - - .- _ _, _ . .. 
SAN 2 (2) -

SAN 2 (3).. 
SAN 3 
SAN4 

- ..-. , 

SAN 5. L __ 

SAN6 -1 .. 
SAN 7 .. .U =-__ 
SAN8 -
SAN 9 

Water Distribution System 
WAT 1I 
WAT 2 . I" 

I ':Z:, 
. 

'Z 

WAT 3.-
WAT 4 . 

Storm Drainage System 
-

.__ 
1. __ __, ___, _ 

STORM 2 
STORM 1 

•'olid Waste Disposal 
1 1 

1::7: 
L.....,.,: 

- I 
Legend
Design 
Tendering 

Construction 
SW 2- . . L­ .. 

FIGURE 1 INCREMENTAL IMPLEMENTA'ION PLAN 
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3. 	 Guidelines and procedures should be adopted to' create 
* the 	new implementing agency by the end of 1980.


Accounting and cost control should"'be in accordance with'
 
- ~..the methods and procedures of the' Financial Accounting


Standards Board, Stamford, Connecticut, USA. The new
 
agency should, be audited annual.ly.
 

4. For purposes of maintaining institutional stability,

user 
charyes and rate schedules should be estab-lished ' 

and the fr44uency of rate hanges minimized to povide a

positive image to the pul~li.< 

5'. Decisions regarding -i?,e t,w watersytmholbeadconcgrnir conn c,.%ot --	 whoC residents are currentl y'
-part of the existing water supply system. It is recomn­
mended that the 19 JD administrative/copnection fee for 
 '
 

A''--''the 1980 population of 15,500 resIdentiai users be coy.

a' c-red by a governmental subsidy. ~This subsidy would be
 

equal to 294,500 JD in 1980to 
be used as revenues in

the 	water distribution system. 
 - .­

6. 	Grants, should be made available to low-income families

who cannot- afford the costs of connection (estimated at
S20 JD per connectioni) to the wastewater collection sys,
 

- tern. A short-term loan program should also be developed
*to 	:reduce the burden of wastewater connections for other

residents~. 
The 	schedule of subsidies for assisting low­
income families is as follows:
 

Low Income Subsidies 
 . . 

(JD) 
. . . 

1981 251,000
1982, 
 251,000
 

'K"''1983 


''' 	
1l65',6001984 . -- 165,600­

1985 372, 7001986 
 231,99004	 
a 

I 9E7 338,800

1 1988 231,'900 	 -'J.989 '90,300
 

Fiures >are 2baaseda on a~consta-'t 251 JD 'administrative/connection
~fee (not ed)fra~ combined water and W~astew~ater system.a<­

http:annual.ly

