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ACTION MEMORANDUM TO THE DIRECTOR

r‘i
FROM: Pan Leaty, PROG ' 4 : Date: September 16, 1982
THRU : Thomas A. Pe y PO

SUBJECT: Zarqa-Ruseif'a Project Paper

Problem: The PP originally approved for this project has been revised to

reflect the amount of funding AID proposes to make available for “he project. A
The revised PP requires your approval so that negotiations with the GOJ can

be initiated,

Discussion: In March 1981, the PP was approved by the USAID Mission Director
Indlcating the life-of-project funding dby AID of $34.0 million (3$20.0 million
grant and $14.0 million loan on standard AID terms). The PP was submitted

to AID/W and approved by the NEAC per STATE (81) 138858. Because of the
reduction in the planned life-of'-project funding by AID and the pctential
assistance to be provided to the GOJ by the Islamic Development Benk,(IDB)
Kreditanstalt fur Weideraufbau and World Bank, AID/W authorized USAID to
makes ihe changes in the PP and authorize and obligate funds per

STATE (82) 68493,

The project description has not been amended from that included in the 1981 PP,
but the funding levels have been changed and a statement included cn the
participation of other financing agenciea (Annex J), The Project Committee,
a8 shown by the clearance of this memo, recommends approval of the PP,

Recommendation: That you aign the enclosed 611(e) certificate and the PP
Tace sheet and approve passing copies of the PP and {ta attachments to the
Natiomal Planning Council as the initial steps in negotiating the PP,
Clearances:

PROJECT COMMITTEE

PO:Larry Browmn -
, I0:Jim Cassanocs

PO: SEimonds =
PROG:GIshaq +

SENIOR REVIEW COMMAITTEE

CONT:Douglas’ Sheldon 4
DiG:Albert Xarian
RLA:Kevin O'Donnell =

DISAPPROVED

DATE 54‘“-* ‘[ér/?gf 2. |
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PROJECT PAPER
HASHEMITE KI"'GDOM OF JORDAN

ZARQA-RUSEIFA WATER AND WASTEWATER PROJECT
SUMMARY AND RECOMMENDATTONS

1. Recipient: The Government of the Hashemite Kingdom of Jordan (GQJ),
which will make the proceeds of the assistance available to the Water
Supply Corporation which is the implementing agency.

2. The Loan. Not to exceted Ten Million U,.S. Dollars ($10,000,000)
funded under the FY 1982 ESF account and, subject to the availability of
funds, not to exceed Five Million U.S. Dollars ($5,000,000) funded under
the FY 1983 ESF account to finance equipment, materials and services.
Procurement will be limited to Jordan and countries included in AID
Geographic Code 941.

3. Loan Terms. Repayable in U.S. Dollars over a pericd of forty (40)
years, including a 10-year grave period for principal repayments, with
interest at an annual rate of two percent (2%) during the grace period
and three percent (3%) thereafter for the portion of loan funds provided
urder the FY 1982 ESF account. :

The second increment is subject to the availability of funds and
shall be on terms mutually agreed vpon at tle time of negotiation.

4. Description of Project: The proposed project will provide a
wastewater collection system, a wastewater treatment plant and
improvements to the water distribution system for the cities of Zarga and
Fuseifa, The project; will include the follow major alements:

a. Construction of a wastesate: collection system servicing
densaly populated arsas of Zarga and most of Ruseifa's industries;

b. Construction of a wastewater treatment plant designed to
provide secondary treatment for at least 16,500 cubic meters of sewage

per day;

Ce Repair, replacement and/or construction of the water
distribution system throughout Ruseifa and portions of Zarga to improve
the ettu:liﬂemy and decrease the likelihcod of contamination of the
system;




d. Assistance and training for the staff responsible for the
construction, operation and maintenance of the Zarga-Ruseifa Water and
Wastewater facilities.

5. Sumary of Findings:

a. Technical Analysis: A review of the Feasibility Study (Part
II.C.) indicated that the project as proposed represents a technically
sound and least-cost solution to the problem and adequately serves as a
basis for detailed design.

b. Financial Analysis: As summarized in Part III, Financial
Plan, the proposed project 1s estimated to cost U.S. $79,729,000 ($35.1 )
million in foreign exchange costs and $44.62 million in local currency
costs)., It is proposed that AID-financing of U.S. $15.0 million be used
to partially fund construction supervision (est. $5.264 million),
operation and training services (est. $2.368 million), and approximately
55% of the construction costs of the wastewater collection system and
improvements to the water distribution system in subareas II, III, IV,
and VIT (see FigureslO andll, Annex B). The GQJ will provide all
galvanized steel and ductile iron pipe, including fittings and other

appurtenances for the water system works from financing to be provided by
the West German KFW.

As more fully explained in Annex I, the World Bank (WB), the
Islamic Development Bank (IDB) and the West German Kreditanstalt fur
Wiederaufbau (KFW), have all stated their intention to provide funds for
carrying out a project encompassing the project described herein but also
including subareas beyond this project's perimeters. The expected
contributions are $17.0 million from the W8, $7.8 million from the IDB
and $14.43 million from the KFW, for a total of $39.23 million. Of this
total amount, approximately $26.0 million will be applied to project
camponents described under project 278-0234.

The GQJ will be responsible for providing all additional
resources required for the timely campletion of the project, estimated to
be $64,729 million, which will be reduced to approximately $38.729
million if the other financiers contribute funds as expected.

The financial analyses indicate continued viability of the
water distribution system and viability for the proposed wastewater
collection and treatment facilities. The project will significantly
increase the costs and revenues required to meet the financial
obligations of the Zarga-Ruseifa water and wastewater system. Based on .
analyses the financial capability to make the operating utility

opurationally viable will not be a major project constraint. (See Part
I1I and Annex C.3).
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Ce Economic Analﬁsisz As the project is primarily designed to
provide improvements to the envirorment and to health corditions, the
true economic worth can not be quantitatively calculated. This is
especially true as benefits will accrue to areas beyond Zarga-Ruseifa,
i.e., all consumers of water from the ground water resources of the
Amman-Zarqa Basin, the surface water of the Zarqa River and the King
Talal Reservoir will receive benefits.

An economic internal rate of return (IRR) analysis was
conducted. Both the wastewater collection and treatment facilities and
the improvements to the water distribution system were ghown to have an
IRR in excess of 8%. This rate alone is sufficient to support the
proposed investment, but should be assumed to be even greater on the
basis of the various externalities.

d. Social Analysis: The project will benefit all the residents
of Zarqa and Ruseifa E‘i{ providing improvements in the water distribution
system and will benefit principally the lower-inccme residents that live
in the parts of the city that will be sewered. The chief benefits will
be in the form of improved water and sewerage facilities, which should
result in improved health among the population. It is believed that no
aspects of the project will conflict with any of the social norms or
cultural patterns of Zarqa-Ruseifa's residents.

e, Envirommental Analysis: An environmental assessment was
prepared by the consultants upon the scoping statement prepared in
accordance with AID procedures. The basic findings are that the project
will have the normal short-run negative effects associated with major
construction but that the long-term effects will be positive and
substantial. Mitigating measures have been identified and have been
addressed by special covenants and/or will be addressed by contract
requirements.,

6. Statutory Checklist: All statutory criteria have been met (see
Annex E) .

7. AID Funding Source: Eccnomic Support Fund, FY 1982 and FY 1983,

8. Mission's Views: The USAID Mission supports the project fully. The
FAA Section 6ll(e) certification executed by the Mission Director is
included as Annex F. The project directly addresses the priority
development objectives of the Government of Jordan of meeting basic human
needs in the sectors of water and sanitation. The project also addresses
the objective of conserving and protecting Jordan's water resources. The
wastewater collection and treatment elements of this project should
result in a significant improvement in the envirorment not only in the
Zarqa-Ruseifa area, but also in all areas downstream along the Zarqa
River, in the ground water resources of the Amman-Zarga Basin and the
surface water reserves of the King Talal Reservoir.

9. Issues: There are no unresolved issues.

- xii =
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10, Recommendation: That a loan be authorized in an amount not to
exceed $10.0 miilion from the FY 1982 ESF appropriation and a loan or
grant be authorized in an amount not to exceed $5,0 million from the FY
1983 ESF appropriation,

PROQJECT COMMITTEE

Chairperson Larry Brown

Engineer James Cassanos

Health Officer Jack Thamas

Social Scientist Jarir Dajani

Econcmist/Financial Analyst James Hanson :
Education/Training James Turman/Scott Edmonds

Program Officer George Ishag

SENLOR REVIEW COMMITTEE |

Director Walter G. Bollinger
Acting Deputy Director Thomas A. Pearson
Controller Douglas Sheldon
Regional Legal Advisor Kevin O'Donnell
Projects Officer Scott Edmonds
Engineering Officer Albert Karian

Program Officer Daniel Leaty

- xiil =
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I. PROJECT DESCRIPTION

A, Project Background:

1, Introduction:

Zarqa, located about 20 km northeast of Amman, is the second
largest city in Jordan with a 1979 population of 216,000 and a projected
annual growth rate of 3,5 percent through the year 2000, Ruseifa, which
shares a common town plan border, had a 1979 population of about 62,000
with a similar growth rate. These cities share with other main citles of
Jordan the characteristic of rapid.growth coupled with inadequate
facilities, particularly water distribution and wastewater collection
services, As the growth of urban areas in Jordan has accelerated, so has
the awareness of the absolute necessity of meeting their inhabitants'
basic human needs of health and well-being through the provision of
adequate amounts of, safe water and for wastewater services, The propnsed
project for water and wastewater services for Zarga-Ruseifa 1s part of a
program initiated by the Government of Jordan to meet these critical
needs in all of the nation's major urban areas. The proposed assistance
will be part of an on-going AID effort to support this Government
initiative as fully as possible and will respond directly to the AID
Country Strategy for Jordan of priority for assistance to the water
sector, Including wastewater facilities, The proposed project will
favorably impact upon the environment, particularly the guality of ground
water and surface waters flowing !nto the King Talal Reservolr,

2., Zarqa-Ruselfa Characteristics:

The Zarga-Ruseifa conurbation, a part of the Amman-Zarga
conurbation, contains approximarely 10 percent of Jordan's population and
many of the larger industries.

The climate is characteristic of the western fringes of the
inland desert where conaitions are generally arid, The most oistinctlive
features are the concentration of rainfall in the cool winter and the
drought conditions of the summer. The average annual rainfall is about
140 mn with virtually all of the rainfall occurring between the months of
October and April., The mean annual temperature is 17 degrees Centigrace
«ith an average annual relative humidity of 52 percent.

The national census conducted in November 1979 reported the
population of Zarga and Ruseifa as 215,687 and 49,622 persons,
respectively. Also Included within the conurbation is Al Musheirfen with
a population of 12,052 and the area along the Amman-Zarga highway between
Zarga and Ruseifa with a population of 1,300, The total population of
the cenurtation is, therefore, approximately 278,700 persons. The
natural growth rate has been cetermined to be about 3.5 percent.

The Zarqa-Ruseifa conurpation is one of Jorgan's principal
incustrial centers. The Incustries, many of which are located on the
banks of the Zarga River, Include weaving, pnosphate mining and
production, bottling, food processing, tannery and various cnemical
incustries (See Annex 8, Fig.12, for a partial listing).
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3. Zarqa-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 Zarga-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 Zouncil (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 anc 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
2.00. The original conception was that the initial investment phase
should enconpass the needs through 1¥90.

The preliminary recommendations of the concultant covered all
needs through 1950 for the initial investment phase at an estimated cost
of well over $100.0 million at 1980 costs. The NPC, consultants, and
USAID, in clnse consultation, discussed the advisability and feasibility
of undertaking the scope of effort described to meet all needs of 1990.
The proposed project, described below, represents those elements of the
original recommendation geemed most appropriate andg 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 3 meeting on September 20, 1980, attended by NPC, MMREA,
WSC ana the Mayors of 2Zarga and Ruseifa. This scope was used as the
basis for determining "contract packaging" as recommended by the
concuitants in tneir report of January 28, 198L. The proposed project is
a result of these project cevelopment and design activities which
represent the priorities and needs of the GOJ and the affected
muricipalities.

Primarily as a result of the involvement aof tne world Bank
(w8), Islamic Development 8ank (IDB) and West German Kreditanstalt fur
Wlederautbau (KFW), the G0J declided c.bsequently to proceeg with
implementation of the recommenced initial investment phase proviging
water and sewerage service needs througn 1920.  To coorainate the joint
involvement of four faoreign conors, a series of joint meetings were held
in Amman from late 1981 througn mia-1982 «ith the final meeting held
June 9, 1982, The arcas to «nich services are to be nroviced are
unchanged.  However, co reflect involvement of the otner financing
agencies, the contract packaging has beer, modified.




B. The Problem:

1, General Introduction: The following description is derived
from the consultants' feasibility study which is available for reference
in NE/PD, AID/W. The problem to be addressed by the proposed project is
best defined by describing the conditions prevailing in the Zarqa-Ruseifa
area. While separation of project elements is necessary for a clear
presentation in the project paper format, it must be emphasized that
there is overall linkage between the proposed project elements, the
improvement and preservation of the environment.

2. Environmental Considerations: The Zarqa-Ruseifa area is one
of the principal Industrial centers In Jordan., Wastewaters from these
industries discharge to the nearest waterway with little or no
pretreatment, Neither city has a system for wastewater collection or
treatment, Both cities are totally dependent on cesspools which have
become increasingly inadequate and unacceptable, Because of the rapid
growth of Industries and total population in these communities, more
emphasis has been placed on 9isposal per se than on achieving adequate
treatment prior to disposall/,

Field observations indicate that sanitary sewage from
cesspools moves rapidly into the underlying rock formations and elther
filters downward into the ground water or appears as seepage on
downstream slopes. Seepage characteristics indicate a low degree of
treatment during passage through the rock as does the relatively high
concentration of nitrates found in the upper aguifer. In addition,
cesspools frequently overflow during heavy rains causing raw sewage to
flow along walkways and streets and to pool, creating obvious problems.
And, so as to delay the need for pumoouts, residents discard grey water
and sullage directly into the streets.

with few exceptions, industries in the area discharge
untreated wastewater directly into the Zarga River or side wadis. As
there frequently is no surface flow along this portion of the Zarga River
for as much as nine months of the year, these wastes seep into the
alluvial soil depositing potentially hazardous solld wastes on the
surface of tne river bed and receive minimal treatment prior to entering
the ground water. When the river then does flow, heavy concentrations of
these solid wastes ares carried downstream,

Since the primary water scurce for Zarqa and Ruseifa is
groundwater, the above described wastewater disposal situation is of
critical importance to these cities. In fact, the problem affeclis a much
larger area, e.g., all consumers of water from the Amman-Zarga Basin,

17 On reoruary &, 1981, the Council of Ministers approved Jordan
Standard Specification No. 202, to become effective on July 1, 1981, that
defines the properties of industrial wastes acceptable for discharge into
the waterways of the Kingoom.
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including the beneficiaries of the King Talal Reservoir, Also, tne
problem itself is affected by inputs from areas other than Zarqa-Ruseifa,
e.g., Amman's Aln Ghazal Sewage Treatment Plant discharges its currently
low-quality efflueni directly into the Zarqa River bed upstream of tne
Zarqa-Ruseifa area./

An effect of the above described situation has been an
increasingly deteriorating quality of the upper aquifer ground water (see
Annex A). This shallow aquifer is recharged by direct and indirect
infiltration of rainfall and by artificial recharge from sewage effluent,
leakage from public water distribution lines, cesspools and by return
flows from agriculture. Large volumes of water reach this aquifer Dy
indirect infiltration througn alluvial deposits of the Zarga River and
associated side wadis. This aquifer is used extensively for incustrial
and agricultural purposes. The upper aquifer surfaces and discharges at
Sukhnah, approximately 7 kms north of Zarqa, and represents most of the
dry-weather flow of the Zarqa River into the King Talal Reservoir,

The primary source of potable water for Zarga and Ruseifa is
a lower aquifer which is separated from tne upper by a 100m deep
aquiclude, Its recharge occurs mainly by direct infiltration in outcrop
areas and is relatively uncontaminated at this time, However, nitrate
levels have been increasing in recent years indicating infiltration from
the upper aquifer possibly through improperly sealed wells, Therefore,
{f the deterioration of the upper aquifer is not stopped, then the lower
aquifer is potentially liable to further deterioration,

3. Health Considerations: Because health aspects can not De
considered apart from environmental considerations, reference will be
made to the above section throughout this discussion (see also Annex C.1).

The situation described in 8.2 above, and more fully in the
Feasibility Study, indicates many ways in whicn the health of the
residents of Zarqa and Ruselfa are placed {n jeopardy, as well as all
neneficlaries of the Amman-Zarga Basin and the King Talal Reservoir. In
Zarqa and Ruseifa alone, the use of cesspools in solls and geologic
conditions inappropriate for their use nas resulted in soll saturated
with human waste; an unhealthy condition worsened during wet periods when
cesspools overflow causing pooling of wastewatar, There are Indicatlons
that the soils have become so sacurated that thelr chemical
characteristics contribute to the ceterioration of the water distribution
system, It is primarily during periods of repalr to these deteriorating
lines that wastewater infiltration can and does occur in the water
system, Hence, the need to chlorinate neavily otherwise uncontaminated
water.

The use of cesspools, and the resultant need to pay to pump
them out, ancourages aspecially lower-income resicents to discard grey
water and sullage airectly into the streets and to use less water for
personal hygiene. Standing water and personal uncleanliness have obvious
agverse health Impacts.

[7 Anman's esastewater treatment plant 1s presently uncergoing
Tmorovements. (AID Project No. 278-0220),
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Industrial wastewater discharge, as well as seepage, into the
Zarqa River may lead to a number of health hazards. Any standing water,
or flowing water during the wetter season, would contain high
concentrations of known, and potentially, hazardous pollutants, Direct
contact, consumption or possibly even use for irrigation purposes could
lead to serious realth problems.

The continuing deterioration of the upper aquifer could
eventually result In its quality being of a standard suitable for
industrial users only and could lead to serious deterioration of the
lower aquifer througnh infiltration,

All of these adverse health conditions could be applied to
Sukhnah, particularly, and to all other users of water from the Zarqga
River, Amman-Zarqa Basin and the Kin? Talal Reservoir. (See further
discussion of health considerations in Part II.B.3 and Annex C.l.)

4, The Water Distribution System: Most residents of Zarga and
Ruselfa are connected to municipal water distribution systems which
normally provide continuous service. The water 1s provided from the
lower aquifer and is within the WHO drinking water standards at the well,

Because of the rapid and largely unplanned growth of the
Zarqa-Ruselfa conurbation, the water distribution system is the result of
expediency and personal initiative. wnhile the distribution system
normally functions continuously and while most residents have household
taps, the system "design" is highly inefficient and a substantial portion
of the system's material ls sub-standard. Inefficlency derives primarily
from the lack of loops In the distribution system network. Sub-standard
material results primarily from the previous practice of households being
responsible for running relatively long house connections from
municipally-owned lines in the maln streets, i.e,, indivicual owners usec
low quality pipe that is subject to rapid deterioration,

Some of the conseguences of this sort of water distribution
system are:

(a) 40 percent of all water distributed i{s unaccounted for
with the presumption that 20 percent s lost through system leakage,
primarily faulty house service connectlons;

(b) When there is a break in the system, large areas must
go without water cus %o Inacegquate loops; and

(c) when the pressure is off for repalrs, the wastewater in
the saturated soils inflltrates the system not only where the repalrs are
taking place, but also anywhere else In the area wnere there 1s a oreak
or faulty Jjoint, particularly along the household connections,
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% Description of Proposed Project:

1, General: The proposed project to be undertaken by the GOJ is
designed to significantly impact upon the problems described above in
Section B, Of particular concern to the GOJ are actions intended to
protect the Kingdom's most serious constraint to continued development -
water, The present situation is such that if nothing ls done, the ground
water sources of the Amman-Zarqa Basin and the surface water (Zarqa
River) will be only useable for industrial purposes without expensive
water treatment., This includes an area far larger than the Zarqa-Ruselifa
area whi§h is being addressed by this particular project (See Figure 9,
Annex B,

The GOJ has recognized this growing problem and began
addressing it under the Amman Water and Sewerage Project (AID Loan
278-K-023?. That is, the Amman Project includes an expanded sewerage
system and an improved wastewater treatment plant., This is an i'yportant
step because the Amman sewerage system discharges its treated ei:luent
into the Zarqa River above Zarga-Ruseifa.

The proposed Zarqa-Ruseifa Project is a continuation of this
GOJ initiative and serves as an indication of the GOJ's response to one
of the covenants under AID Loan 278-K-023, This covenant calls upon the
GOJ to address the issue of water quality of the Amman-Zarqa Basin, the
Zarqa River and the King Talal Reservoir.

As a result of the consultant's feasibility study, the GOJ
determined that the Zarga-Ruseifa conurbat.ion must be provided with a
wastewater collection system and a wastewater treatment plant. In
addition, primarily in an effort to conserve water and, concommitantly,
to reduce contamination, Iimprovements must be made to the municipal water
distribution systems to reduce their deficiencies. As the overall
purpose 15 to improve environmental and nealth conditions through the
protection and conservaliion of water resources, che scope of this project
includes those elements of a longer range plan which will provide the
most significant immeciate impacts,

2. Proposed Wastewater Collection System: The proposed GOJ
project includes tne following significant components:

(a) The construction of 30 Km of trunk sewer ranging in
diameter from 200 to 1200 mm;

(b) The construction and equipping of a 1175 cubic meter
per hour wastewater pumping station;

(c) The construction of 3 Km of 500 mm force main;
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(d)  The construction of 58 Km of collection and subtrunk
sewer ranging in diameter from 200 to 300 mm; and

(e) The construction of 100 Km of 150 to 200 mm sewers with
provision for about 26,000 house laterals,

The above wastewater collection system will allow for
services to oe provided for residents within subareaf II, III, 1V, VII
and X (industrial zone) as well as for the Army Easel/ and the Ruseifa
industries along the Zarqa River from Zarqa to the Hussein Industrial
City, (See Figures 19, i:1. and12, Annex B).

3. Proposed Wastewater Treatment Plant: The proposed GOJ ;
project inclUdes the constructlon ang equipping of a wastewater treatment
plant with a capacity of approximately 16,500 cubic meters per day (see
Figure 11 for location). The plant will use primary clarifiers,
plastic-media trickling filters, final clarifiers and chlerination to
achieve the high degree of treatment required for effluent discharge into
the Zarqa River, The plant will be constructed in modular units to
facilitate phased expansion. Sludge treatment will be by anaerobic
digestion and drying beds. Ultimate disposal may involve landfilling or
the use of the material as a soil conditioner. The methana ootained from
the digestion process will be used to power internal combustion engines
which will drive generators for electrical power for plant operation.
(See Part II.C., Technical Feasibllity and Feasibility Study for furtner
details and discussion of alternatives.)

Significant components of the proposed wastewater treatment
plant as designed include:

(a) Mechanically cleaned influent screens and aerated grit
chambers;

(b)  Two primary clarifiers;

(c) Two plastic-media trickling filters;

(d) Two final clariflers;

(e) Post chlorination contact tank and aeration facility;

(f)  Plant effluent pumping station and sewer outfall to
Zarqa River;
@) Fllter effluent recycle pumping station;
h)  Sludge pumping facilities:
1) Two primary anaerobic sludge digesters;
J)  Two secondary anaerobic sludge digesters;

(k) Elght sludge drying beds;

(1)  Septage reception facility;

(m)  Methane pumps, coolers, scrubbers and appurtenant
equipment;

generator;

(n) Dual-fuel internal-combustion gas-engine-darive

17—The Atmy wIIl be responsible for the wastewater collection system
within the Army Basc (see Part V, Speclal Covenants),
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(0) Chlorine storage facility;

(p) Engine gererator building and fuel storage facility;
(q) Administration builaing; and

(r) All necessary plping and site development,

It is expected that the World Bank (WB) .will partially
finance the wastewater treatment plant construction contract., As a
result of this intent, the GOJ has agreed to the WB request that
alternative "turnkey" bids be permitted. The consulting engineer will be
required to conduct an extensive evaluation of any such alternative
designs submitted so as to assure USAID that, should any alternative be
selected for award, the product is, in fact, equivalent to or better than
that which was designed by the consulting engineers after evaluating a
number of different processes. The requirement that such an evaluation
be made a part of the bid documents for the wastewater treatment plant is
included as a condition precedent to disbursement for construction
services under the proposed loan agreement,

4, Proposed Water Distribution I%grovements: The proposed GOJ
project includes the following significant components:

Pipe Size (inch) Length (Km)

2 11,5
4 13.8
6 4.7
8 3.8
10 0.5
12 7.0

TOTAL 41.3

- Proposad Operations and Training Services: As noted in the
project specific analyses section whicn Fo??ows, there is presently only
one large-scale operational sewerage system in Jordan. Other systems are
peing developed In Agaba, Irbid, and smaller towns, In Jordan, there is
an absence of professionals and techniclans capavle of managing,
operating and maintaining the acove facllities as well as those proposed
under this project. Further, the administrative analysis In tnis paper
indicates that the wWSC, as the project implementing a?ency. has limited
capabllity to manage and operate the new project facilities in aocdition
to those for which the WSC {s presently responsible. While the concept
of establisning a national water and wastewater tralning center is being
discussed wihin the G3J, tnis s not expected to be operational in time
to significantly benafit tnis project alleviating needs for trainad
parsonnel at all levels,

After a full consiceration of the aoministrative capability
of WSC, its efforts to staff and train people for the Agaba oroiect and
various proposed training programs uncerway Iin Jordan, USAID pelleves
that, despite these afforts, wSC's projects cannot be effectively
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managed, operated and maintainec without considerable support from
outside Jordan. Therefore, USAID proposes that $2.368 million of the
loan funds for this project be used for assistance to WSC. Although
intended primarily to ensure the success of the Zarga-Ruseifa project,
these funds may be used to support any training programs by WSC and other
GQJ agercies that will train personnel for the Zarga-Ruseifa project.
The funds may be used for, but not be limited to, the following types of
activities:

Estimated Covt

FX LC

(i) Consulting services to improve admin-
strative and fiscal management of WSC
and to establish the Zarga-Ruseifa
Water and Wastewater Agency
(48 person-months) . - ; $ 480,000 -

(ii) Short-term consulting assistance to
assess project training needs,
developing training plan and
programs
(12 person months) $ 120,000 -

(iii)Start-up and Operations assistance
ard training (36 person months) $ 360,000 -

(iv) Implementation of in-country
training (estimated total
96 person months) 850,000 $20,000

(v) Specialized familiarization training
out-of-country for selected management
and operating personnel. (48 person-
months) . The International Travel to
be provided by GQTJ. $ 375,000 $70,000

(vi) In-country Training Materials 75,000 $10,000

(vii) Contingency & Escalation (5%) 108,000 $ 5,000
32,769,000 ATD $100,000 Gay

(a) Staffing and Training

(1) Staffing the Zarca-Ruseifa System

The consultant estimated that 89 persons will be
required to manage, operate and maintain the Zarga-Ruseifa wastewater
system in addition to the 194 staff already managing the water systems.
Fewer pecple may be determined to be required for the project when the
staffing plan is finalized and when WSC's Zarga-Ruseifa Office is
established (for purposes of this paper, it i{s assumed that project
staffing will require 283 persons, as recamended by the consultant).
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The 2arqa-Ruseifa Water Department now employs about
194 persons, most of whom will be absorbed by the WSC Zarga-Rusiefa
Or'fice. Those in routine jobs (accountant=, clerks, secretaries,
surveyors, mechanics, repair technicians, meter readers and drivers) will
continue to do similar work and with a minimum of additional responsi-
bilities in the new system and will need minimal training. The remaining
vacancies in the top positions could be filled from the staff at WSC
headquarters or experienced people secoriced from AWSA and by new
recruitment,

(11)  Training for the Zarga-Ruseifa

It is clear that this project will require training
imputs in order to start up, maintain, and manage the proposed
Zarqa-Ruseifa system, Of the estimated number of 283 persons which will
be required to staff the project, about 32 percent of this total will
require varying amounts of specialized training in management, technical
and operational aspects both in-country and out-of-country. The
remainder of the project's Zarqa-Ruseifa staff (secretaries, clerks,
drivers, helpers and laborers) who will require on-the-job, practical
types of training can receive it in Jordan through existing programs or
those to be developed. in conjunction with overall water sector manpower
development needs on a scale broader than the proiected needs for this
project., AWSA, WSC, and other water sector entities can make available
to this project their training infrastructure and experiences in
cooperation with the proposed national training program. Training for
personnel for the Zarga-Ruseifa system will be accomplished by one or
more of the following means: (1) Non-degree training under the
Covernment's proposed training program; (2) On-the-job training at other
water and wastewater facilities In Jordan and for some categories of
personnel, during constiuction at Zarqa-Ruseifa; (3) Familiarization
trips and/or on-the-job training in a thira country; and (4) Training by
the operations consultant during start-up and during plant operation. In
its report, the consultant has outlined a program for training for
wastewater treatment plant operators. During development of earlier
water and sewerage projects USAID nas given considerable attention to the
magnitude of training problems and valuable experience has been gained in
subsequent project implementacion. For example, the mode used in the
Agaba Water Project is applicable to this project. In the Aqaba Water
Project, the wSC selected the project manager and the senior engineers to
pe in charge of various parts of the system prior to construction, WSC
assigned them to work with the consulting engineer on the supervision of
construction, Other personnel recrulted for the Agaba wastewater project
will get similar on-tne-job training. They will also get operational
training curing start-up. Additional classroom and managerial training
will also oe required for key personnel in technical areas.




-11-

A similar arrangement should be initiated as soon as possible
at Zarqa-Ruseifa. Because Zarga-Ruseifa has an existing water system
that is only being improved, mist of the staff is in place for the water
portion of the project. The proposed head and some of the technicians
for the wastewater collection system cuuld be recruited before
construction starts to work with che consulting engineer on supervision
and construction. At scme stage during the construction period, the
heads of the water and wastewater collection sections, as well as the
head of the administrative section, should receive training in management
and supervision, possibly under the Government's proposed training
program (described in the Irbid PP pg. 26-27)., The head of the financial
section could also be given on-the=job training at AWSA, which has an
experienced American financial advisor, under a two-year AID-financed
host-country contract, or USAID may provide th: services of another
American Financial Advisor.

The greatest need is to train people in the operation and
maintenance of the wastewater treatment plant., Fulfillment of this need
probably will mean classroom and on-the-job training and possibly
familiarization trips to third countries. Such training will be project
furded, Plant operators could receive academic training under the
Goverrmment's proposed training program and on-the-job training, possibly
at Amman's wastewater treatment plant that is similar to the one proposed
for Zarqa-Ruseifa.

To approach training requirements systematically and to
compile data applicable to the planned national training program, it is
proposed that initially an early-on assessment of rraining needs be
financed under the grant to determine among others: the magnitudes and
types of specific training required in both water and wastewater
corponents; an inventory of national training resources, programs and
facilities either existing or proposed; training program development and
design including recamendations for a proper ratio of host-country to
out-of-country trainirg; courses to be taught, skills to be mastered,
content, structure and materials needed; cost estimates of such programsa
projected over life of project; adaptability and campatibility to other
training requirements in the national water sector; and, public education
campaigns for users to maximize efficient and proper use patterns for
systems to be provided under the project. It is expected that the
American Water Works Association (AWWA) or equivalent, qualified
organization or institution would be an effective conduit for the
provision of the consultant services required for the proposed assessment
and training requirements described above, Following 2 nrofessional
determination of training needs and the design of training programs, the
AWWA or an equivalent organization or entity can provide continuing and
intermittent consultant services for training implementation.

It is expected that an organization such as the AWWA will be
favited to assist in arranging for or conducting training programs usirg
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established organizational networks and linkages. It is further
estimated that about 48 person-months of practical training will be
project-financed for programs in areas of management, operations, and
maintenance of project systems for which local training is not suitable
or available. The project will provide an estimated total of $375,000
for this purpose over the life of the project. Every effort will be made
to use local training resources and institutions to minimize costs and to
permit maximun application of on-the=job, on-site practical training
programs. It is expected that the proposed training needs assessment to
be financed under the project will provide necessary and explicit
base-line data for training needs with accompanying recammendations for
types and where the training can best be acconplished in terms of
situations existing at various phases of project implementation.

The above are the staffing and training requirements of the
project that are identifiable at this time. A Special Covenant will
require the Government to furnish staffirg plans for supervision of
construction and startup and for administration, operation and
maintenance and a training plan for operating as well as administrative
personnel. Assistance in developing and implementing staffing and
training plans will be project funded. ,

(b) Operations Services

In additicn %o the specific training needs discussed above,
consulting services may be necessary to assist WSC's Zarga-Ruseifa Office
in fulfilling Special Covenants concerning revenues and tariff
(Sections 6.4 and 6.5, respectively) and in devaloping
financial management functions including records keeping, billing and
other financial accountability requirements. A portion of the project
funds may be utilized for this purpose.

It should be further noted that the specialized cperations
consultants made available for training purposes under this project will
algso be responsible for assisting the Zarga-Ruseifa staff in starting up,
operating and maintaining the project facilities for up to one year
following completion of construction of the wastewater treatment plant.
Only a limited number of consulting technicians would be required for
this activity and would primarily oversee the WSC staff's functioning.
Sufficient funding has been provided for in the above cost estimate.




D, Cost and Financing of Proposed Project:

FIGURE 1
COST ESTIMATE

PROPOSED GOJ PROJECT

ZARQA-RUSEIFA WATER AND WASTEWATER

(U.S. § 000)
Amounts 1/

Description FX CC TOTAL
Construction $ 24,638 § 24,470 $ 49,108
Contingency @ 10X 2,464 2,448 4,912
Construction Supervision (6)2/ 2,632 2,632 5,264
InflationZ 2,213 2,245 4,458
Land «Q= 4,500 4,500
Interest during Constructiond/ - 7,079 7,079

Operations & Trg}ninq

Services (G) 2 2,368 100 2,468
Financial Contingency (G)&/ 782 1,158 1,940
GRAND TOTAL $ 35,097 $ 44,632 §$ 79,729
SEEEEEREE EESEEEEE EEERESEEER

770 .00 = U.5. § 3.00

2/ Services to cover the project area plus other areas as

gescribed in Annex J,

3/ Assumes 8% Inflation applied to early 1982 cost estimates.

4/ Assumes Reloan Agreement Terms of 8%, 24 years with 4 years grace,
3/ See C,5 above for cetalls,

6/ Agjustment: J0 1,000 = U,S, $3.08 (average exchange rate
1580-1982)
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FIGURE 2
FROPOSED FINANCING

ASSUMING U.S. $ 15.0 MILLICN AID CONTRIBUTION
(U.S. § 000)

ﬁmun:s 14
AID GOJ

Description FX LC FX__ Ic TOTAL
Construction?/ 5,053 3,113 19,585 21,357 49,108
Contingency Q10% 504 311 1,960 2,137 4,512
Construction Supervi-

sion 2,632 -0- -0- 2,632 5,264
Inflationy 469 289 1,744 1,956 4,458
Land -0- -0- -0- 4,500 4,500
Interest during

Constructicnl/ -0~ -0- -0- 7,079 7,079
Operation &

Training Servicesd/ 2,368 -0- -0- 100 2,468
Financial Contin-

gency b/ 161 100 621 1,058 1,940
GRAND TOTAL 11,187 3,813 23,910 40,819 79,729

L - - = ] L . ] NN WRRSISS BT

1/ Jb 1.C0 = U.5. $3.00

')5/ Assumes AID firancing of Contracts 3, 4 and 5 see Flgure 3.

/  See fooctnote d Flgure .

I/ See footnote ) Figure 1,

E/ See C.5 alove for Jdetatls,

/  Adlustment: JD LLGCO « U5, $3.C8 (average exchame rate 1980-1982).
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For construction the project has been divided into seven separate
contracts to facilitate implementation and increase competitiveness, The
saven contracts and their construction cost estimates are summarized
below. The figures include construction cost plus 10% contingency plus

inflation,

Contract
No.

1
2a
2b

e

0.

5.

FIGURE 3
INDIVIDUAL CONTRACT COST ESTIMATES

U.S,

Description

Wastewater Treatment Plant $16,974

Trunk Sewers (incl., SA X) 2,570

Pump Station and Force
Main

SA II and VIT
Water and Sewerage

SA III
Water and Sewerage

SA IV
Water and Sewerage

SA I, vI, VIII, XII
Aater
SA XIII, xvI, XVII
Water

Sup=-Total
Financial Contingencyl/

Grand Tocal

. a U,S, N
Amounts

FX LC TOTAL
$ 5,659 $ 22,633
7,705 10,275
728 728 1,456
2,547 5,095 7,642
2,684 5,368 8,052
795 1,590 2,385
1,231 1,230 2,461
1,787 1,787 3,574
29,316 29,162 58,478
782 778 1,560
$30,098 $ 29,940 §$ 60,038

1/ Adjustment: J0 1,000 = U,S, $ 3.08 (average axchange rate '980-1502)

* Contracts to be partially financed Dy RID
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1. Proposed Utilization of AID Financinrg:

The above Table B is based on AID providing U.S. $15.0
million in assistance. On this basis, AID will be providing
approximately 19% of total project costs with the GQJ responsible for
providing all additional resources required. It is anticipated that the
World Bank (WB), Islamic Development Bank (IDB) and West German
Kreditanstalt fur Wiederaufbau (KFW) will provide approximately $26.0
million of the funds required by the GQJ, or about 33%, leaving the GQJ
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) Operations & 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 syscem improvements to subareas II,
III, IV, and VII. (See Figures 10and i, Annex B).

2. AID Financing Rctionale:

In determining the allocation of AID funds as proposed above,
USAID selected those elements of the proposed GQJ project believed to be
critical to its success (item c above) and for which the United States is
an appropriate source (items a and b above).

3. GOJ Contributicn:

1n acccrdance with standard AID assistance agreement terms,
the GQJ will be responsible for providing all additional resources
required for the turely campletion of the project - in this case,
approximat~ly £65.0 million. The GQJ will provide these resources either
totally from its cwn budqet or, as expected, through receipt of
additional assistance fram other foreign donors or institutions. The GQ°
will ke required to provide a timm financing plan prior to dishursement
of AID funks for constructior .

E. Beneficiaries:

See Part I1-B., Social Soundress Analysis and the related Annex C.l.
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II. PROJECT SPECIFIC ANALYSES

A, Economic Feasibility:

1, General: The detalls of the economic analysis are contained
in Annex C,2, The analysis for the wastewater collection and treatment
elements of the proposed project was prepared by Dr. James Hanson. He
explains his methodology in the Annex. The analyses prepared by the
consultants, and contained in the Feasibility Study, while valid,
describe the wastewater elements as recommended through the year 2000 and
are believed to be inappropriate for an evaluation of the proposed
project.

Due to the relatively insignificant capital costs of the
water distribution system improvements element, Or. Hanson was not
requested to revise the work of the consultants. Therefore, the
consultants' analysis has been summarized and is contained in Annex C.2.
For complete details the Feasibility Study should be consulted.

2. Summary Findings: The Hanson analysis shows that the
economic internal rate of return can be expected to substantially exceed
8%, and will probably exceed 10% for the wastewater collection and
treatment element, This is a most favorable economic result.

The consultants' analysis of the water system improvements
through the year 2000 shows a similar return, i{.e. 8%.

It should be noted that quantification of health and
environmental benefits have been excluded since the state-of-the-art does
rot permit calculation of those benefits. The proposed project,
therefore, is justified.

B. Social Soundness Analysis:
e General:

The main purpose of the project is to Improve the quality of
1ife in the Zarqa-Ruseifa corridor, through the provision of a sanitary
and economic wastewater disposal system and a rehabilitated water
distribution network. The present dependence on cesspools and the age
and conaiticn of the water network are contributing to water
contamination, health problems, poor environmental conditions and often
excessive costs to the consumer., The flow in the Zarga River is
contaminated Dy industrial and comestic effluent, and is contributing to
the recuction of the quality of water storeg in the King Talal Reservoir
and the aquifers supplying the Amman reglon., It i{s expected that the
proposed prnfect will alleviate many of these problems. The
socio-economic and health aspects of the proposed project are discussed
in detall In the Social Souncness Analysis reproouced in Annex C.l of
this report. A summary of the findings of this analysis !s given in the
following paragraphs.
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2% Benefits and Beneficiaries:

The proposed water distribution system improvements and
sewage collection and treatment facilities are designed to benefit the
ultimate populakion of the Zarca-Ruseifa corridor. The rehabilitation of
the water distribution network, which will cover all of Ruseifa and the
nld parte of Zarqa, will not only allow for future system expansion, but
will also provide water service to the about 108 of the population
(30,000 residents) which does not presently have access to it, The
replacement of old and broken pipes will help save a leakage of about 0,5
million cubic meters per year, at 1981 consumption levels. The health of
the residents of the area will stand to benefit from the improved quality
of water which is expected to result from reduced contamination levels,
These reductions in contamination levels will result from both water
network improvements and from the phased elimination of cesspools which
will occur as the sewerage network is put in place.

The initial phase of the sewerage network will serve a total
pulation of about 170,000 residents. The areas served include the
densely developed downtown area of Zarc, the adjacent refugee camp, and
the squatter area of Janna'ah. The latter two include the poorest and
most disadvantaged residents of the city. They are also the people who
have to pay the highest percentages of their incomes for the regular
cleaning of cesspools. About 40,000 people reside in those two areas.

An analysis of the income distribution of the population and
of the ability of the poorest of the poor to pay for water and sewerage
services, reveals that even if water and sewerage rates are set at levels
that will recoup the capital and operating costs of the systems, this
group of residents will be able to afford the service and will not pay
more than 5 percent of their gross income for it, Cost savings will
accrue to those who do not presently have water connections, and who are
thus forced to purchase it from tankers and to pay an exhorbitant price
for it. Savings will also accrue to those who experience frecquent
cesspool problems, People in latter category often resort to street
dumping with its resulting environmental and health problems, and are
fracquently fined by the city for such practices The sewerage system
will aliminate both the nuisance and the cost. Experience in Amman, and
an attitude survey in Zarca, both indicate that aven the poorest of the
poor will be both willing and able, and indeed often anxious, to connect
to the sewerage system.

Anothar aspect of the benefits of the system relates to the
downstream beneficiaries, The improved quality of the flow in the Zarqa
River will be a benafit to downstream usars of the water. It will
particularly contribute to the quality of the water storad in the King
Talal Reservoir, and thus benefit those using it for irrigation. An




optimistic scenario may pose the possibility of reviving plans for using
this water for domestic distribution, The phasing-out of cesspools wil
also undoubtedly contribute to improving water quality in the upper
aquifer, with concommitant benefits to all the residents of the Amman
region.

The training component of the proposed project will benefit
not only those being trained, but also other water and sewerage systems
in Jordan, There is presently only one large-scale operational sewerage
system in Jordan: that of Amman., The systems of Agaba, Irpid, and a
score of smaller towns are presently at different stages of development.
The Zarga training program will undoubtedly benefit other utilities in
the country, The need for training in this area and the absence of
professionals and technicians in the field, has been recognized by both
the GOJ and AID, and the concept of establishing a National Water and
Wastewater Training Center is presently being discussed. It is expected
that the project, once operational, will provide employment for about 100
persons, Many more will obtain both employment and expertise during the
construction phases, This expertise will undoubtedly also benefit other
proposed systems in the country.

The provision of adequate water and sewerage systems can be
expected to contribute positively to the overall quality of life in the
Zarqa-Ruseifa corridor. It will also help in encouraging an orderly
growth of Industry and tnus the provision of employment for both the
present and fulure residents of this vitally important industrial
corridor,

3. Health Effects:

The avallability of a safe, depencable, fully-pressurized
water distribution system coupled with an efficlent wastewater
collection, treatment and disposal system will do much to improve the
health status among the poorer residents of Zarqa-Ruseifa. The primary
puolic health hazards involved are water-related diseases. It {s
generally accepted that an adequate, clean water supply for drinking and
personal hygiene and a working wastewater system lead to Improvements In
public health and well-being, Under the present situation, the area nas
a relatively high potential or actual incicence of such water-related
clseases as typnold, amoebiasis, oacillary dysentery, infectious
hepatitis, other forms of gastroenteritis and some skin infactions.
These can all be related to peor water aistribution and inadequate
wastewater collection and disposal systems, comoined with an Increase in
population density and a corresponding lack of knowledge or practize nf
good hygiena, (See 1982 water Sector Paper for Jordan.)

Many water-relatec diseases are endemic to Jorcan, and the
cccurrence aof frequent out-breaks of several such olseases often goas
unnoticed, Good data to measure the size of the water-related health
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problems are nonexistent, with perhaps as few as 20% of the actual
occurrences being reported. Diagnosis of these diseases is often
inadequate because the frequently-used public clinics do not have the
facilities or staff to identify the cause of illness, nor an adequate
health information system for reporting., The USAID-funded Health
Planning and Services Development Project (278-0208), and should
ameliorate this situation prior to the completion of this project. In
addition, USAID provided partial funding of a World Bank - Population
Council baseline survey of the health and social status of the target
population of an urban-upgrading project in Amman, which provides an
index of the health status of lower-income groups in a typical urban
environment.

The proposed project can thus be expected to benefit public
health for the following reasons:

(1) A rahabilitated water distribution network will reduce
the risks of contamination caused by broken and leaking pipes.

(2) A reliable water distribution network will eliminate, or
at least reduce, the need for roof-top and/or ground-level storage tanks,
thus eliminating a potential source of contamination.

(3) The sewerage system will eliminate the use of cesspools,
and thus reduce the danger of contamination in the water pipes, and in
both ground and surface waters,

(4) The replacement of the high cesspool cleaning costs by
reasonable sewer charges which are based on water use rather than septage
quantities will encourage both higher water use and less illegal dumping
by both residents and haulers., This is particularly applicable to lower
income households.

4, Imgact on Women:

The benefits of the project are expected to accrue to men and
women on an equal basis, as both sexes seem to suffer scqually from the
debilitating effects of illnesses that affect their productivity, be it
in the home or outside. However, young children, who are especially
susceptible to enteric disease, will possibly gain the most from reduced
axposure to water-borne diseases.

-1 Conclusion: 1In concert with the statements made above on
improved health and living conditions, this project is believed to be
socially sound,




G% Technical Feasibility:

1, General: The feasibility study for the project was carried
out by the professional consulting firm Malcolm Pirnie Inc. in
association with Jouzy and Partners, a Jordanian firm, The consultants'
feasibility and initial design reports provide a thorough, in-depth
analysis and explanation of the bases for detailed design. A detailed
review of these reports indicates the project as proposed represents a
technically sound and least-cost solution to the problems of wastewater
collection and treatment and to improving the efficiency and reducing the
possibility of contamination of the water distribution system in Zarqa
and Ruseifa. Annex A provides a complete listing of all volumes of the
consultants' feasibility study and related materials, all of which are
avallable in NE/PD, AID/W. These materlals should be consulted for
specific design detalls and for detailed discussions of alternative
designs, The remainder of this section describes briefly certain
technical design aspects of the proposed project,

2. Wastewater Collection System: The Zarqa-Ruseifa Project
Planning Area (Figure 9, Annex B) was divided into twenty subareas
(Figure 2, Annex B)) on a geographical basis, i.e., within each subarea
wastewater can be collected by gravity flow. All subareas, except III
and IV, flow toward the Zarqa River. Subareas III and IV flow toward
Wadl Saida (the northeastern corner of the planning area). Wastewater in
any given subarea will not flow by gravity into any other subarea.

As previously mentioned (page 2), the N°C, MMREA,WSC and
municipal representatives evaluated the recommendations of the
consultants as contained in the Feasibility Study and memoranda and
selected those areas which will receive priorty attention under this
initial investment phase. The decision was based upon development
planning priorities and the avallability of capital and manpower
resources.,

With the wastewater 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 II, III,
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 Zarga River up to the new Ruseifa Bricge (Flgure 12
Annex 8) have been included.

With the proposea project cefined by development priorities
the cesi?n of the wastewater collection system to be constructed is
relatively simple., Trunk sewer locations and sizes are based upon
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geographic and hydraulic factors and population levels (current and
projected)., Sub-trunk sewer system design is basad upon the same factors
with further criteria concerning population density factors affecting
network design (see Feasibility Study).

The choice of materials is based upon wastewater
characteristics, cost and the desire for standardization within Jordan.
The Feasibllity Study discusses the advantages and disadvantages of the ;
various alternatives.

The Incorporation of a wastewater collection pumping station
and force main into the design resulted from a thorough analysis of the
various alternatives as discussed in the Feasibility Study. The design
is based upon projected flow requirements and has been determined to be
technically sound as well as the least-cost alternative.

3. Wastewater Treatment Plant: There are as yet no national
wastewater treatment efrluent standards in Jordan on which to base the
design of a wastewater treatment plant. Therefore, effluent standards
are based upon ad hoc analyses of the particular locale., In this
instance, the GOJ has required a relatively high quality effluent
standard requiring a treatment plant providing secondary treatment with
post-chlorination and reaeration before effluent discharge into the Zarqa
River watercourse,

Various wastewater treatment processes will provide the
quality of effluent required. The consultants considered all
alternatives, as discussed fully in the Feasibility Study, and determined
the least-cost alternative to be the treatment system using the plastic
trickling filter secondary treatment process with anaerobic digestion and
on-site power generation to meet all power needs (see Part I.C.3 for a
description of the process). The consultant compared power costs of the
recommended system with the power costs of a system using trickling
filters, aerobic digestion and purchased power, Assuming 7.5 percent
inflation, the average power savings with the on-site system are $1.08
million in 1990 and $3.36 million in the year 2000, This comparison,
that was made for the two systems that were most seriously considered for
design, is Indicative of the energy conservation that can be achisved Dy
using methane gas from sludge digestion for power generation, The power
savings for the recommended alternative are also greater than for any of
the other alternatives studied. USAID, has also determined that the

design is tecnnically sound in all respects. (See Annex 8, Figureld, for )
Schematic).

As mentioned above, para 2, several sites werse consicareg for
the wastawater treatment plant. One alternative Included a separate
treatment plant for wastewater which drains toward wad! Salda. The site
chosen, the "upper Zarqa River" site, {s tne largest (28,5 hectares) ang
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allows for the construction of a single treatment plant with sufficient
capacity to meet the needs through the year 2000, It has been shown to
be the least-cost alternative even when considering the cost of the
pumping station and force main.

The treatment plant is designed considering the
characteristics of the wastewater to be treated. The domestic wastewater
characteristics of Amman have been used as there are no alternative means
for determination, The Industrial wastewater characteristics are
thoroughly described in the Industrial Effluents Report of the
Feasibility Study. Plant capacity is based upon flow estimates, which
will be metered for industry and the Army, and which were estimated to be
80% of the target of an average water conﬁumption level of 80 liters per
capita per day (lcd). for domestic users.i

The proposed treatment plant 1s designed for an ultimate
capacity of about 41,500 cubic meters of wastewater per day. The design
includes five trains with each train a modular unit. e proposed
project will consist of only two trains (about 16,500 M’/day). The
moduiar 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
generators making the treatment plant self-sufficient for power needs,
thereby significantly reducing overating expenses. The Feasibility Stuay
and related memoranda discussed in detail the alternatives and show
clearly that this is the least-cost alternative aven when supjected to
various sensitivity analyses.

In addition to determmining that the design is technically
sound, USAID consicdered the level of tecnnical sopnistication requirea to
operate this type of system, Operators of Amman's Ain Ghazal wWastewater
Treatment Plant, which also uses anaercoic digesters producing methane
for use, have provided a reasonable assurance that the process i{s not so
technically sopnisticatad as to not be feasible, In adaition, the
proposed project includes provision for training to assure the proper
operation and maintenance of tha system,

An additional benefit of using methane for power needs,
naving been snown to be the least-cost, tecnnically sound alternative, is
the resultant savings In cemand for power from the national power gric.
This savings could te translated into a savings In fuel requirements for
generating power and a savings In foreign excnange expenaitures for
imported fuel.

As mentioned previously, and as more fully explained in Annex
J, the worlo Bank (wB) is expected to partially finance the construction
of the wastewater treatment plant, The 8 has raquestec that alternative

A/ rinancial anc economic analyses sere based upon actual levels, with
adjustaents, wnich are less than tnis targat,
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designs bid on a "turnkey" basis be permitted, USAID will require that
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,

4, Water Distribution System Improvements: Again as a result of
the discussions of NPC, MMREA, wgt'anu municipal representatives
concerning the consultants' recommendations, priorities were established
for determining the scope of the proposed project, It was decided that
subareas XI through XX, i.e., virtually all of Ruseifa, and subareas I
througn IV, VII, VIII and XII in Zarqa are to be included (Figure 10,
Annex B).

As previously described in Part I,8,4. and more thoroughly
discussed In the Feasibility Study, tne problems to be addressed include
(a) correcting flow distribution inefficiencies, (b) replacing faulty
pipes and (c) replacing many household connection lines wnich will be
necessarily destroyed during sewer construction.

Design decisions are based upon using the present municipal
distrioution network and simply creating "loops" to improve flow
distribution efficlencies, Where necessary, municipal lines will pe
replaced with properly sized pipes to maintain proper pressure throughout
the network, The network will include valves to limit the area of
discontinued service curing periods of repair and thereby reduce the
extent of possiole system contamination througn infiltration.

As previously described, municipal water malns are not
existent In alleys or walkways. Households off the primary streets must
construct their own, sometimes lengthy, housenold connection lines.
Ouring construction of the wastewater collection system, these household
connections will pe destroyed. Therefore, it has been decided that the
municipal water distribution network will be expanded to include
primarily 2-inch service mains in these alleys ang walkways., while not
good practice and not in accorcance with Jordanian construction cogeas,
some of those 2-inch service lines will be constructed in the same trench
45 the sewer lines. This can not De avolded pecause of the narrowness of
these walkways,

The selaction of the water adistribution materials after s
thorouch analysis of the altarnatives, is fully discussed in the
Feasiblility Stugy,

USAID has cetermined that the proposed cesign is technlcally
SouUNC ang the least-cost altarnative.




ne Statutory Criteria

The feasibility report and preliminary engineering studies of
the consultant provide the engineering, financial and other plans
necessary to carry out the assistance, The project meets the criteria of
FAA Section Gll(ag(l) which requires that no obligatlon may be entered
into until engineering, financial and other plans necessary to carry out
such assistance have been established and reasonaply firm estimtes of
cost have been calculated, The cost to the U.S. will be fixed st $15.0
million, The Borrower will agree to provide funding for any additional
costs.

The project will be implemented by the Water Supply
Corporation, which is charged by law to build and operate water and
sewerage systems, No other legiclation is necessary to the approval or
authorization of this project and thus the project meets the criteria of
FAA Section 611(a)(2).

Jordan's national economic development program, as set forth
in its Third Five-Year Plan (1981-1985), places a high priority on
increasing the avallability of safe water and of providing for wastewater
disposal on an equitable basis to its residents. The Government, its
consultants and AID have considered numerous alternatives for each
element of the project and have selected the alternative that is
technically sound and can be built at the least cost. The wastewater
Lreatment system designed by the consultants and approved by AID, which
would generate power from methane gas produced during sludge digestion,
would be essentially self-sufficient in energy and would therefore
contribute to energy conservation. As will be astablisned by the
evaluation criteria and formula, any alternative oesigns bid will be
compared to the designed plant, and to be selected, must be equivalent to
Oor exceed these performance of the designed plant, takin? into account
all financial and economic costs. This project will satisfy requirements
for water as a final good to domestic and municipal users through
Improvement in water quality and an improvement in the reliapility of
both guantity and quality, The wastewater alements of the project will
nave beneficial affects on the environmental quality of Zarga and Ruseifa
and of the Zarga River and the King Talal Reservoir, Mitigation measures
nave been ldentified (Feasibility Study, Chapters 4 and 11) to minimize
any potential adverse effects to the environment and w1l be the subject
of covenants in the Agreement (see Section V). In acoition, the GOJ is
dware that water conservation {s the least costly means of extending its
Limited groundwater resources. The technical assistance component of the
project will improve the capanility of wsC to manage, operate and
maintain the water and wastewater facilities in Zarqa and Ruseifa, wWater
conservation and technical assistance are non-structural Interventions
that will Improve the benefits cerived from the project, The Social
souncness Analysis (Annex C.l) accresses the community impacts of the
project, The criteria of FAA Section 611(b) and, even though no longer
applicable, the Principles ang Stancarcs for Planning Watar ang Relateo
Land Resources cated Octover 23, 1973, as amenced on August 14, 1974 ang
Uy the proposed rules of April 14, 1980 nave been appllec In the project
gesign anc reviaw,
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D. Administrative Analysis:

1, General: The GOJ has determined that neither Zarga nor
Ruseifa, indIvidually or jointly, has the staff or expertise to implement
and operate the project. And while the 903 remains committed to
establishing a national water authorityl which would permit a
decentralized organization to be formed to implement and operate the
project, the law establishing such a national water authority has yet to
be enacted, Therefore, the GOJ has designated the Water Supply .
Corporation (WSC) as the implementing agency.

2, The Water Supply Corporation: The WSC was established by
Temporary Law No. 56 of §g7§ (@ copy of a translation of the law is
avallable in NE/PD files), The law delegates to WSC the responsibility
to "plan, design, construct, operate and maintain water supply projects
for drinking purposes and domestic uses; to develop, purify and
distribute water, sell water, drain water and undertake all works related
thereto within the area of supply and pboundaries of supply.”

According to the law, WSC is an Independent organization,
both administratively and financially, The Minister of Municipal, Rural
and Environmental Affairs (MMREA) is chairman of WSC's Board of Directors
which Includes the Director General of WSC, as vice-chalrman, and members
from the National Planning Council (NPC), NRA, MMREA, the Amman Water and
Sewerage Authority (AWSA) and the Ministries of Health and of Interior.

3. Agministrative Capability of WSC: The WSC has existed as a
semi-autonomous corporation for aoouf elgnt years, inheriting the staff
and responsibilities of its predecessor organizations, the NRA and the
Central Water Authority; the latter 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 ASC's experience
incluces the installation, operation and maintenance of water supply
systems througnout Jordan. It is constructing the water supply and
distribution system at Agaba and will soon begin construction of the
AID-financed wastewater project there (AID Loan 278-K-026). It will
construct the AID-financed Irbid water and Sewerage project (AID Loan
278-4-028), It nas also bullt many other water alstribution systems,

while WSC has the background neeced to implement the project
successfully, (t {s clear that new personnel must be recruited to staff
the wastewater elements of the project ang possidbly to strengthen the
water eslements. WSC's prepared employment regulations permitting
relatively hich pay were approved by the Council of Ministers and became
effective on 1 August 1980, As a result, recrultment of new employees
anc retentlon of trained and experienced staff nas become easler,

i7" See AID Loan 278-x-028 Project Paper, Jordan - Irbld Water and
séwerace Prolect, pgs. 27, 28,
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After full consideration of the administrative capability of
WSC, USAID believes that WSC will not be able to effectively manage,
operate and maintain the proposed project without technical assistance
from outside Jordan. Therefore, USAID has proposed that approximately
$2,37 million of the project funds be used for assistance to the WsC.

E. Envirormental Concerns:

1. Scoping Statement:

During project design and development, envirommental concerns
received considerable attention. A meeting was held on 12 March 1980
attended by representatives of all relavent GQJ agencies, the
municipalities involved, the consultants and USAID to develop a scoping
statement in accordance with AID's Environmental Procedures. This
resultant scoping statement, forwarded to the NE Bureau Fnvirommental
Officer on 14 April 1980 and subsequently approved on 10 May 1980, is
contained in Chapter 4 of the Appendix of the Feasibility Study., It
identifies the following potentially significant issues: (i) industrial
discharges; (ii) sewage treatment plant discharge; (iii) economic
concerns; (iv) construction impacts; (v) land use; and (vi) grourd
water, Minor impacts include: (i) air quality; (ii) flora fauna; (iii)
antiquities; and (iv) sludge disposal.

2. Envirommental Assessment:

The Feasibility Study contains in Chapter 4, the Description
of the Affected Envirormment, and in Chapter 11, the Health-Related and

Environmental Cons nces of Alternatives. Chapter 11, Section 6, paces
1112 through II-IE, nguaa Impacts of Proposed Action and Mitigating

Measures.

USAID believes that the information contained in the
Feasibility Study represents an adequate and thorough envirormental
assessment, as required by Regulation 16, Section 216.6, of the proposed
project as defined by the scoping statement and that no further analysis
is required. Further, USAID has proposed appropriate covenants, to be
included in the Assistance Agreement (see Part V, Special Conditions) in
accordance with the recommended mitigations and will require appropriate
contract language where contracting requirements are the appropriate
mitigating measures.
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IT1. FINANCIAL. PLAN

A. Introduction:

This section contains the Summary Cost Estimate (Figure 4 ), the
Projection of Expenditures by Fiscal Year (Figure'5 ) and a Pro/Forma
Income Statement for the joint Zarga-Ruseifa Water and Wastewater
organization (Figure 6 ). Further information concerning Fipures 4
and 5 are contained in Part I.D,, and Annex C.2 ard 3, Figure 6
is based upon Tables 4 and * as well as analyses prepared by the
consultants and contained in the Feasibility Study and by Dr, James
Hanson, Brown University, and contained in Annex C,2 and 3,

B. S Cost Estimate (Table III-A):

Total costs of the project are estimated to be $79,729,000
equivalent. Of this amount $10,000,000 will be financed by the AID Loan
and $5,000,000 by either an AID Loan or Grant.

Total project foreign exchange costs are estimated to be
$35,097,000, Of this amount, $6,187,000 is estimated to be required for
contracts 3, 4 and 5 (see Part I. D., and Annex A for description).
USAID proposes to fully finance these foreign exchange costs.

$5,000,000 in AID funds will be used to partially finance the costs
of construction supervision ($5.264 million) ard other services including
training ($2.468 million) .

The remaining $3,813,000 in AID funds will be used to finance
eligible local currency costs of construction services.

The GOJ will be responsible for providing the remaining resources
estimated to be $64.729 million, Of this amount, an estimated $4.5
million is for land purchase and $7.079 million for interest expense
during construction. A total of $53.150 million is estimated to be
required for construction costs,

The World Bank (WB), Islamic Development Bank (IDB) and West German
Kreditanstalt fur Wiederaufbau (KFW) have indicated their intention to
contritute approximately $26.0 million in foreign exchange to this
project. If this assistance i{s received, the GOJ will be required to
provide approximately $2.91 millicn in foreign excharge to the project
ard an additional $24.24 million in Jordanian Dinars for local currercy
costs. The proposed AID assistance agreement (Annex K) contains as a
condition precedent to disbursement for construction costs a requirement
for a firm financing plan to be submitted by the GQJ {llustrating the
sources ard uses of all project furds,

It should be noted that in Annex H, the GQJ application for
assistance, the estimated foreign exchange and local currency costs
differ from those which have been reflected in this project paper. This
is because the GOJ has considered foreign exchange costs in the way the
world Bank conaicders them and USAID has not. USAID has determined
foreign exchange needs on the basis of whether or not a particular
project comporent will be procured with Jordanian Dinars. USAID has not
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considered whether or not foreign excnange may have been expended earller
for a part of the raw material making up an item to be procured with
Jordanian Dinars for the project, e.g., the foreign exchange cost of
reinforcing steel usad in sewer pipes manufactured and sold in Jordan has
not been termed a foreign exchange cost to this project by USAID while it
haf, been so consicered by the GOJ, '

C. Projection of Expenditures by Fiscal Year (Figure 5 )

This table is self-explanatory. Construction expenditures have
been generally projected to be disbursed on an equal basis for each of
the CYs 1983, 84, 85 respectively. All construction cost estimates have
peen inflated at 8% per annum starting from June 1982.

D, Pro Forma Income Statement (Figure 6 )

Financlal data provided by both the consultants (Feasibility Study)
and Dr. Harson (Annex C.2 and 3‘ have been used as the basis for tnis
projected income statament,

It must be clearly uncerstood that Figyre 6  reflects one of many
possible scenarios which could be conceived of by varying the
assumptions, USAID has selected this particular scenario because it
presents what, in USAID's opinion, is the most procable worst case. It
{s USAID's view that by reviewing the worst provable case cduring project
cevelogment and design, appropriate actions can be taken to improve the
situation,

The water sales flgures are from municipal profections as reported
ny the consultants. while probably somewhat optimistic, actual sales
would nave %o drop more than 15% from those used for these calculations
nafore remedial measures would have to be taken, such as Increasing the
proposed tariff. The sales of 1990 are projected as 10,203,000 cuoic
naters. This Implies a connected populaticn of 372,712 .° the average
per capita consumption is 75 lpcd which represents 95% of & i projectec
1990 population of 393,134, USAID delisves a more protible connected
population woulo be about 334,164 (85%) resulting in sales of 8,659,860
assuming consusption of 71 lpca on average, This recuction in projectec
ales approximates a 15% crop from those useo in Figure 6  dut 3t111
permits a positive cash flow at the proposed tariff of JO 0,165/,
Thare are acequate watar supplies to meet these expectel requirements
{nclucing an allowance for continued losses of approximate.y 208 In the
year 1990, The consyltants nave recommencec an average fixed water
tariff of 20 0,165/ starting in 1984 and continuing until 1990,
Assuming 8% Inflation througn 1984, this would not D& a significant
tariff inc:casa (see Annax C.1). wnile a flxeq average tariff of X0
0.165/87 provices an acequatas contribution to revenues, the
arganization aignt consicar applying the constant real tariff sucgesteo
oy Or. Hanscn, This would significantly lmprove the situaticn without
placing an unNcu@ Surden on consumal's,
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Figure 6  assumes no grant or equity contribution for capital
costs, While this is contrary to USAID's proposed financing plan, and
while the GOJ may provide financing In the form of equity, this
assumption was made to illustrate the organization's financial viability
aga.nst the prevailing cost of capital, i.,e., the most recent reloan
agrrement terms extended by the GOJ for a project of a similar nature.

Figure 6 assumes the appllcatign of a constant real tariff for
sewerage service starting at JO 0,345/M° of sewage in 1985 as
recommended by Dr. Hanson (Annex C.3)., This appears to USAID to be the
most reasonable means to recover capltal costs while minimizing the cost
to tne consumer. It should be noted that Jordan Standard Specification No
202 (see footnote 1/ page 3, Environmental considerations), could result
in reduced connectIons by industry for sewerage service because of the
requirement for the industries themsalves to treat their wastewaters
prior to discharge. USAID has conveyed its concern regarding the
potential effects of this Standard Specification to NPC and will continue
with discussions. The effect of a reduced rate of connection, which is
what is implied, on financial viability has been addressed by Or. Hanson
in Annex C.3.

‘Figure 6 assumes total debt for construction costs of $67.271
million borrowed with terms of 8% interest per annum, 24 year repayment
period with 4 years of grace, These are the same terms as recently
applied to Irbid (273-0233),

The Figure 6  scenario indicates that there will be a negative
cash flow In the first four years of operation. This is not surprising
consicering the magnitude of capital investment required prior to being
able to gracdually increase revenues through the wastewater collection
system connection process. However, this situation could be completely
changed if the debt were incurred under terms such as those applied to
Agaba (278-0206), L.e., 8%, 37 years, 6 1/2 years grace,

Conclusion: USAID believes that Figure 6  the most probable worst
case, illustrates that the proposed project i{s financially viable. In
this worst case, short term financing, or a subsidy, would have to be
provided totaling approximately $7.7 million with the largest burden
($3.6 million) In the first year. By recognizing tnat the possioility of
a shortfall exists, ang the likelihood that the GOJ would be called upen
for a subsigy, it Is probable that either the cebt terms will be improvea
or a sufficient amount of funds for capital costs will pe contributed in
the form of 2quity by the GOJ.

Recommendation: USAID nas recommended that the Assistance Agreement
require, as a conaition precedent to disbursement, the GOJ to provide to
ULAID, for approval, the temms and conditions applied to AID funds peing
mace avalladle to the implementing agency.
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SIMMARY OQOST ESTIMATES

(U.S- ’

(JD 1.00 = U.S. $3.00)

ZAFQA-RUSEFIA WATER AND WASTEWATER PROJECT PAPER

Source A.I.D.
Total A.1.D. G.0.J. G.0.J. Grand

Use FX IcC Total FX IC Total Total
A. Wastewater Treatment

Plant and Pumping

Station -0- -0- -0- 14,901 5,376 20,277 20,277
B. Wastewater Collection

System 4,549 2,802 7,351 2,153 12,754 14,907 22,258
C. Wwater Distribution System

Isprovement 504 311 815 2,531 3,227 5,758 6,573
D. Contingency @ 10% 504 311 815 1,960 2,137 4,097 4,912
E. Construction Supervision 2,632 -0- 2,632 -0- 2,632 2,632 5,264
F. Inflation @ 6% per anmm 469 289 758 1,744 1,956 3,700 3,458
G. Land -0- -0- -0- -0- 4,500 4,500 4,500
H. Interest During

Construction -0- -0- -0- -0- 7,079 7,079 7,079
I. Operations ManaGement

and Training Services 2,368 -0- 2,368 -0- 100 100 2,468
J. Pinancial Contingency 161 100 261 621 1,058 1,679 1,940

GRAND TOTAL 11,187 3,813 15,000 23,910 40,815 64,79 79,729

——a e
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PROJECTIQN OF EXPENDITURES BY FISCAL YFAR

($000) =/
ZARC-RUSEIFA WATER AND WASTEWATER PROJECT PAPER
Source A.1.D.
Fiscal Total A.I.D. G.0.J. G.0.J. Grand
Year X Ic Total FX IC TOTAL Total
1983 2,158 779 2,937 5,643 11,533 17,176 20,113
1584 3,143 1,037 4,180 6,404 g,793 16,197 20,377
1985 3,780 1,038 4,818 6,030 11,385 17,415 22,233
1586 972 256 1,231 1,508 2,957 2,465 5,696
Inflaticne 469 769 758 1,744 1,956 3,700 4,458
Physical
Contingency> 504 311 815 1,960 2,137 4,097 4,912
Firancial ]
Cont ingencyy 161 100 261 621 1,058 1,679 1,940
TOTEL, ii,187 3,813 15,000 23,910 40,819 64,729 79,729

SRS

.5, Dollars Egquivalent; JD .00 = U.S. $§ 3.00
Inflation € 8% per annum
Contingency € 10t of construction costs.

Xjustme:nt: 5D 1.000 = U.S. § 3.08 (average exchange rate 1980-1982).
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MROJECTION: PRO FORMA TNCOME STATEMENT
ZARQATUSETFA JOINT WATER AND WASTEWATER AGENCY
<. 3000; D 1.00 = U.5. §3.25)

Saurces anl tapenses 158 1982 1983 1984 1985

Total water sales (x1OM3) 4,953 5,334 5,729 6,158 7,574 065 8,573 9,123 9,643 10,203
waletr
TTI3tgs @ 11 U, 12U/K3 1,580 1,700 1,823 -0 -0- -0- -0- -0- -0- -0-
Uther 124 127 130 133 137 140 143 146 150 15
Roselfa @ 1 0. 115/M) 337 365 394 -0- -0- -0- -0- -0- -0- -0-
(et 6 6 7 8 8 9 9 10 11 11
Mt Zargs-Roselfa @0 0.165M43 —0- -0- -0- 3,302 4,062 4,325 4,597 4,892 5,171 5,471
SL“."‘.'!:}«' >
TR Zatge-Ruselfa @ 0 0. 385/M3
of sewayr t.e. 6% of water use -0- -0- -0- -0- 2,650 4,507 6,011 7,413 8,749 9,406
AT 7,047 2,198 2,35 3,283 4,857 5,581 10,760 I2,a61 I&,08 15,081 |
.-;--_-_-;_-‘--;;;;:-;-;;;;:;:-;;2:;;:::;:::::::;:;::::::::::::::::::::===:=:::=::::::::::::::::::::::::::::::::::::::::::: (V8 )
(gretallng Expeaedltures :
water 1,421 1,594 1,786 1,997 2,405 2,683 2,992 3,332 3,710 4,124
Srwr T -0- -0- -0- - 1,190 1,310 1,440 1,583 1,742 1,914
et Yerating Incoae 628 &04 568 1,446 3,262 4,988 6,328 D46 8,629 9,003

fetil egvice "
79 79 79 -0- -0~

Ltlslirq - Jarga 79 79 79 79 79
- Ruselfa 57 55 54 31 30 12 11 11 10 -O-
Progessest Prolect -0- -0- -0- -0- 6,%03 6,903 6,903 6,903 6,903 6,903
ToT&R 136 134 133 110 7,012 6,994 6,993 6,993 6,913 6,903
Capllal loprovement s-wates a37 470 505 sa2 583 621 616 724 719 838

et Trcoae zY 0- 70y /& (4,533 (2,833 (I,%Iy U7y 957 1,262

ittt it e R e e R T P - A T T T Tttt - 2+ + - - - T e+t T e P T P 2 E P P F T e e S S T T Ty T T 1

Coumaslative Cast 53 53 (17) 777 (3,556) (6,189) (7,530) (7,701) (6,764) (5,502)
Debt Service Coverage 4.6 4.5 4.3  13.1  0.47 0.7 0.91 1.08 1.25 1.3
Depireciat 1an 108 123 139 115 1,811 1,425 1,461 1,458 1,477 1,496
Nt flred Rssels 3,464 3,000 8,177 11,583 69,011 69,108 69,357 69,512 69,688 69,888

Rate of return (%) 16.10 13.20 16.70 18.70 5.00 5.15 71.06 8.77 10.28 10.75
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IV, IMPLEMENTATION PLAN

A. Project Implementation

The following Implementation Schedule {Figure 7 )-.below summarizes
key actions and dates for implementation of the project.

B. AID Loan Schedule: Figure 7

The anticipated schedule for AID action is as follows:

Congressional Notification-Advice

of Program change September 3, 1982
Project Authorized September 16, 1982
Agreement Signed ($10.0 million) Septamber 25, 1982
Amendment Signed ($5.0 million) Noveamber 15, 1982
Initial Conditions Met January 23, 1982
Interim Review Cctober 1984
PACD December 31, 1986
oD September 30, 1987
Final Fvaluation July 1987

C. Implementing Agencies:

1. Inplementing Agencies: WSC will be the inplementing sgency
and, as such, will be responsible for all facets of projact
Lwplementation, subject only to normal Goverrment procedures, such an
final approval of all contracts by the Office of the Prime Minister. The
GQJ will be required by the AID Assistance Agreement to confirm tts
designation of the implementing agency and to ensure its adequacy.

2. Supervisory Enmqineering:  All technical and engireerim
services services for the uplementation phase - including terdertng,
constructiocn and irsitallation supervisicn -- are expected to e provided
by Malcollm Pirnte, Inc., and tth assaciates,  This same Dimm han done the
feanibility stusy andd 1o preparing the final destan with funging Lrom
TSFS Grants 27H=-018L ane! 278-0224,

3. Procurerent ;. All procurement sctiors usim AlD provided
funds will be comducted by HOSE Country Cont,iacling procedures in
conformity with AID Hardlxok 11,
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Figure 8

Implementation Schedule

|82 FY 1983 FY 1984 FY 1985 FY 1986 FY 1987

= i = ——— | o= - - —— - - - ——————

AID FINANCED ACTIVITIES

1. Prequalification
Process

2, Bid Document Prepara=-
tion

3, Bidding, Evaluation,
Award
Contract 3
Contract 4
Contract 5

1

INTERIM REVIEW ——v—u-

PACD
FINAL EVALUATION ———e-——

4. Construction
Contract 3
Coniract 4
Contract 5

Final ,TDCP

Initial TDCP

1st Amendment signed

5. Construction Supervi-
sion

6. Operaticns Training
7. Financial Advisor

~——eee=-ATD AGREEMENT SIGNED -~

WORLD BANK FINANCED
ACTIVITIES

1. Prequalification
Process

2. Bid Document Prepara-
tion

J. Bidding, Evaluation,
Awmard
Contract 1
Co. tract 6

. Constructicn
Contract 1
Contract 6

-

- ] —
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Figure 8 _
Implementation Schedule (Cont'd)
65| FY1983. | FY 1984 | FY 1985 | FY 1986 |FY 1987

n

l.

KFW FINANCED ACTIVITIES

Prequalification

Process

tion

. Bidding,

Award

Contract
Contract
Contract
Contract
Contract

. Contract

Contract
Contract
Contract
Contract
Contract

. Bid Document Prepara=-

Evaluation,

2a
2b
8a
8b
14

Implementation

28
2b
8a
1)
14

1
-

o

Process

tion

, Bidding,

Award

IDB FINANCED ACTIVITIES

. Prequalfication

. Bid Docunent Prepara-

Evaluation,

Contract 7

. Construction
Contract 7
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The GOJ and the consulting engineers understand that all
tender documents will be written with U,S, standards and specifications
and that all construction services and materials financed by the AID loan
will have their source and origin in AID Code 941 countries and Jordan,
Any AID grant funds will only be used to finance materials, services and
technical assistance of Jordanian and U,S. source and origin.

Given the standard nature of the equipment and materials and
the routine nature of the construction, no unusual or difficult
procurement problems are foreseen,

4. Proiect Monitoria: USAID/J will be responsible for AID
project monitoring, W n Mission, primary monitoring
responsibility will rest with the Engineering Office.. The Project
Manager will be the Mission's Chief Engineer. The Chairperson will be

changed to the Chief Engineer.

Construction progress will be monitored continuously by the
implementing agency and USAID, Monthly progress reports will be prepared
by the consulting engineer and submitted through the implementing agency'
to AID. The submission and expected content of these reports will be
clearly delineated in the contracts.

8 Project Evaluation: Evaluation of the project for purposes
of determining w r its intended beneficiaries are, in fact, reached

by the carpleted project will be conducted by the Government and AID. In,
accordance with the standard AID evaluation covenant to be included in
the Agreement, the two parties are jointly pledged to develop an
intensive evaluation of physical progress to be conducted during project
implementation and at ptoioc: campleticn. The interim review scheduled
for October 1984 will review not only physical implementation but also
evaluate progress towards satisfying the special covenants on such
matters as organization staffing, training, the tariff study and water
conservation. To the degree feasible at that time, it will also evaluate
the development impact of the project.

A final AID evaluation will be scheduled for July 1987, at
which time all of the project facilities should be in full operation.
The evaluation will determine the progress that has been made in
connections to the wastewater collection system. During this evaluation,
an asseszent should be made as to availability and furctioning of
trained staff to operate and maintain the facilities provided by the
project, With regard to the administrative structure of the utility, the
evaluation should focus on its demonstrated management furnctions
including records keeping, billing, and other financial accountability
requirements of the utility., The final evaluation will also examine nore




-38 =

thoroughly the effects of user charges on the benefici.ries and of their
willingness and ability to pay, It will also evaluate the operallion of
the total system, the effectiveness of water conservation measures,
including the education of the public in conservaticn, and of the water
quality monitoring systems.

6. Negotiation Status: USAID officers have aiscussed the
preparation OF the rroJject Papur with appropriate officials of the
Government of Jordan at various stages during its development and have
made them aware of the conditiony precedent and special covenants which
are being included in the Project Agreement, No difficulty Is foreseen
In negotiation of the Agreement or the conditions precedent and covenants,

T Congrassional Notification; It is necessary that AID/W
Initlate an Advice of Program CﬁEngu'?ér the proposed project,
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V. SPECIAL CONDITIONS

A, Corditions Precedent to Disbursement:

1, First Disbursement: Prior to the first disbursement of the
assistance, or to the issuance by A,.I.D. of documentation pursuant to
which disbursement will be made, the Borrower shall, except as the
Parties may otherwise agree in writing, furnish to A.I.D. in form and
substance satisfactory to A.I.D.:

(a) An opinion of counsel acceptable to A.I.D. that this
Agreement has been duly authorized and/or ratified by, and executed on
behalf of, the Borrower and that it constitutes a valid and legally
binding obligation of the Borrower in accordance with all of its terms;

(b) A statement of the names of the persons holding or
acting in the office of the Borrower specified in Section 9.3 and a
specimen signature of each person specified in such statement;

(c) Evidence that an implementing agency responsible for
implementing and managing all aspects of the Project, a statement as to
the qualifications of such agency and name and qualifications of the
Project Director; and

(d) A copy of an executed and delivered agreement between
the Borrower and the implementing agency, by which the Borrower agrees to
make available to the implementing agency the Assistance provided under
this Agreement.

2. Disbursement for Construction Services

Prior to the disbursement of the Assistance, or to the
issuance by A.I.D. of documentation pursuant to which disbursement will
be made for construction services included under the Project, the
Borrower shall, except as the Parties may otherwise agree in writing,
furnish in form and substance satisfactory to A.I.D.:

(a) an executed contract for supervision of construction services.

(b) a fimm financing plan indicating the sources of all Project
furds; the anticipated dates such funds will be available to the
Borrower; the estimated dates such funds are required in order to assure
the timely implementation of the Project; and assurance that the funds
indicated therein to be provided by the Borrower are or shall be provided
to the implementing agency in a timely manner; and

(¢) a copy of the final draft tender documents to be i{ssued to
obtain conatruction services for the wastewater treatment plant which
shall include an acceptable terder evaluation formula assuring a fair
corparison of tenders based on the proposed design.
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B. Terminal Dates for Conditions Precedent:

(a) If all the conditions specified in Section A.l have not been
met within 120 days from the date of this Agreement, or such later date
as AID may agree to in writing, A.I.D., at its option, may terminate this
Agreement by written notice to the Borrower.

(b) If the conditions specified in Subsection A.2 have not been
met within 180 days from the date of this Agreement, or such later date
as AID may agree to in writing, A.I.D., at its option, may cancel the
then undisbursed balance of the asc stance, to the extent not irrevocably
camitted to third parties, and may terminate this Agreement by written
notice to the Borrower In the event of such termination, the Borrower
will repay immediately the Principal then outstanding and any accrued
interest, on receipt of such payments in full, this Agreement and all
obligations of the Parties hereunder will terminate.

C. Special Covenants: The Borrower undertakes the performance of the
following covenants within times and for durations satisfactory to A.I.D.
as further specified in Annex I and in subsequent Project Implementation
Letters.

1% The Organization of the Zarca-Ruseifa Water and Wastewater
Eutiom

(a) The Borrower undertakes to furnish, or cause to be
furnished, to A.I.D. in form and substance satisfactory to A.I.D. :

(i) Eviderce that the designated implementing agercy
has formally taken over the organizations no ' operating the water systems
in Zarga and Ruseifa and that such agercy has established its own water
ard wastewater organization in those cities; and

(1i) A plan showing the organization and staffing of
such agency's Zarga-Ruseifa office which will manage the construction
activities to be carried out, including the staff needed for contract
acministration, accounting and budgeting, and including the names and
qualifications of the Project manager and key assistants.

(b) The Borrower undertakes to furnish, or cause to be
furnished, to A.I.D. in form and substance satisfactory to A.I.D.,
information concerning the organization levels and staffing to te
established for the operation of the Zarga-Ruseifa Water and Wastewater
System after completion of construction, including all technical and
acministration functions and the names and qualifications of the manager
of that system and key assistants,

() The Borrower undertakes to furnish to A.I.D. in form ard
substance satisfactory to A.I.D., evidence that the Zarga-Ruseifa Water
:g Wastewater System has been staffed as described pursuant to C,1. (b)

ve,




2, Training:

(a) The Borrower undertakes to furnish, or cause to be
furnished, to A.I.D. in form and substance satisfactory to A.I.D., a
plan showing the arrangements made or to be made for training all
categories of personnel needed for operation of the 2arqa-fuseifa Water
ard Wastewater System. Such plan should show all positions appearing on
the staffing plan for operation of said system, specify, by position, the
nunber of incumbents or prospective nominees requiring training and
include a description of the length and type of training to be given.

(b) The Borrower undertakes to initiate implementation of
the training plan referred to in Subsection 2 (a) within six (6) months
after approval by A.I.D. of such plan,

3. Revenues:

The Borrower undertakes to provide to A.I,D. in form and
substance satisfactory to A.I.D., a plan to establish, and cause to be
established, a system of rates, fees, taxes and/or charges designed to
generate sufficient revenues to cover all costs of operating and
maintaining the Zarga-Ruseifa Water and Wastewater System, including, if
applicable, the amortization of all debts contracted to construct, expand
or modify such system,

4. Tariff: To determine a tariff permitting the collection of
rates, fees, taxes and/or charges indicated as required under Subsection
g above, the Borrower undertakes or will cause to be undertaken the
ollowing:

(a) To carry cut, or cause to be carried cut, studies
examining, in adequate detail, demographic and socio-econamic
characteristics of Zarga and Ruseifa, relating such characteristics to
revenve generation requirements, i.e., ability to pay,and to submit the
terms of reference for such studies to A.I.D, for camment; and

(¢) To furnish to A.I.D. for cament a draft of the tariff
schedules developed pursuant to Subsection 3 above, together with a time
frame for implementing them; charges included in such tariff should be
demonstrably consistent with the £indings of the studies referenced above.

S. Quality and %nu% of Wastewater: The Borrower undertakes
to furnish or cause to urn to A.1.D., in form and substarce
satisfactory to A.1.D., plans for monitoring the quality and quantity of
wastewater discharged the Zarga-Ruseifa Wastewater facility into the

Zarga River, and to isplement on a continuous basis such plans upon
canpletion of tha Project.

6. Sewer Use Ordinance: The Borrower undertakes to submit, or
cause to be submitted, to A.1.D. for comment the draft of an ordinance
requiring and requlating the discharge of sewage and industrial waste
into the Zarga-Ruseifa Wastewater system and to pramulgate such ordinance
in a timely manner 80 that the benefits to be derived by construction of
the sewer system will be realized.
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7. water Conservation The Borrower urdertakes, or causes to be
urdertaken, the following:

(a) To establish a unit responsible within the 2arqa-Ruseifa
Water and Wastewater organization steffed in numbers, trainim and
experience to carty out a continuiny program for detecting leaks and
malfunctioning meters and to make appropriate arrangements for repairing
promptly any leaks or malfunctioning meters reported by such unit;

(b) To dewvelop and carry out a program designed to educate
the public in preventing losses of water caused by leaking taps and pipes
on private premises and sunilar causes of 'aste; and

(¢) To develep and carry out a proaram desigred to encourage
imdustries to corserwe water throwgh recycling and/or such other means as
apprepriaste.

. Firancial Cbligaticns: The Borrower unlertakes to provide
all funds necded, In aadition to revences earned ty the desiGnated
implumenting agency, Lo operate, wproww, modify or expand the
Zarga-Rusella Water amd wWasitewater System; such tunds shall be provided
on tems conslstent with secticn 3 and 4 hereln,
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ANNEX A

Feasibility Study an”
Ocher Ralevant Memoranda

The belov listed materials are referanced thraughout this project
paper and are to be considered an Annex. All listed materials have been
provided to, and are available from, NE/PD, ALD/W.

ZARQA-RUSELFA Water Distribution, Sewerage and Storuwater Systems

Teasibility Study; Malcolm Pirnie, Inc. in association with Jouzy

and Partners, 22 December 1980.

(a)
(b)

(e)
(d)
(e)

Symmary Report.

[nvescigations, Preliminary Engineering Design, Financial and
Soc io-Economic Analysis ReporC.

Appendix to (b) above.
Indsscrial Efflyents Treacment Report.

Map A:'as for (b) above.

Relevant Hemoranda

(a)

(b)

(¢)

(¢)

(o)

Mamgrandum an 1a
Mplcolnm Pirnte,

1a! Prorect Opciong, l& Septembar 1980,
ne. (MPl) to Hational Planning Caucil (MPC).

1
.
v
-

Memorandua on Addirianal Prosect Cotions, 2) Septenber 1980,
Mproco WL

Unofficial frans.iation of HPU memorandun Jated Hovember 1340
defiaing the aitial project invesinent ariorities and
contiintnd the Minutes 3 Meel.ng when 1ll reievant igencies

g:3cussed options and priorities (meeling ot 3/20/49).

Conser sative E47.mate ! Yavings wiin On=5ite Powver
Gowvempar 480 Jdraft Ml mmaordndos pC.

Ganeratiun
oapebl i vl §

Fina, Ceatgn = Munilinal waler Jratritution Lsprovenants iad
Sevarige 4nd Tl arenmater Urainide iealaemy N ~arn3 andg
Ri1etf3 = ordan, 21 Jamary (3L, Pt letlar af NPC,
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MAPS AND TABLES
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ANNEX C

TECHNICAL DETAILS
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SOCIAL SOUNDNESS ANALYSIS
Prepared by: Dr. Jarir S. Dajant, February 1981

. Introdiction

The Zarqa-Ruseifa corridor is one of the major indusctrial
centers in Jordan. It is located on both banks of a 15 km stretch
of the Zarqa River, and comprises the cities of Zarqa and Ruseifa,
vith a 1979 population of 216,000 and 62,000, respectively, Their
combined population is expected to rise at an anmal rate of J.5
percent, and to reach 586,000 in the year 2000, and 840,000 in the
year 2020, The latter date was used as the planning horizon for
this project. The present population consists of about 40,000
households averaging about 7 persons per household, The residents
of these two cities represent one eighth of the population of
Jordan, and are generally characterized as middle and lov income
families. The heads of households are mostly unskilled or
senmi~skilled vorkers vho are employed in construction, local
manu facturing, retail shops, civil service or the army, When
compared to the capical, Amman, a smaller percentage of the
population of this corridor is involved in high level managerial,
professional, and enterpreneurial occupations. Consequently, the
proportion of the population in upper income groups is smaller, than
it is in Amman,

While vater distribution networks reach most of the residents
of these twvo citias, no severage system i3 in existence. Parts of
the vater discribution network are outdated and plagued vith
leakages. Casspools and pict-latrines have resulted in aquifer
contamination, costly cesspool maintenance, unsightly and unsanitary
sullage disposal, health problems, and pollution of surface wvater in
the Zarqa River, both within and downstream of the cities. The
proposed project, vhen completed, will provide severage services to
about 6355, 71X and 332 of the total population by the years 19%0,
2000, and 2020 respeccively, [t will also replace parts of the
older vater discribution networks which no longer provide a
satisfactory level of service, Adequate treatment of the collected
sevage i3 also planned in order to alleviate existing health and
anvironmental polluction problems.

The inicial phase of the project will provide for the
construction of the sevage treatment plant and for severage serving
4 present populat. 4 of 170,000 in areas where the popu lation i3
expectad to reach 254,000 in the year 2000. It will thus serve
about 80 percent of the present combined population of Zarga and
Mseifa, It will also serve some 9f *he industrial areas in the tvo
towns, expand and (mprove the water distribution system of Museifa
4nd rehabilitate 50% of the vater distridbution system in larqa.
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The only two censuses conducted in Jogdan were for 1961 and 1979,
The information contained in the former is too old to be of more than
historic value, while the results of the latter are not yet available
except in a preliminary and highly aggregated form. ' The facts that no
demographic information is available from the census on a disaggregate
level, and that no income questions are provided for in the census,
result in two major gaps in the available data base. It was thus
necessary for the purposes of this analysis to obtain approximations to
both the spatial distribution of the population and their relative
economic status, on the basis of observation, judgment, expert opinion,
and conclusions and inferences which are derived from other studies.l

For design purposes, the Zarqa-Ruseifa corridor has been divided
by the Consultants into 20 subareas, on the basis of topographic and
drainage characteristics. The Army Base represents a tvanty=first
subarea. These subdivisions are shown in Figurel3 and briefly described
in 14 As can be seen, most of the population of Zarqa resides in
subareas I, II, III, IV and VIL, vhile most of the population of Ruseifa
resides in subareas XVI, XVII and XX. The army base has a population of
35,000 residents, Subarea VII includes a densely populated refugee
camp. Most of the population of the two towns is of low to moderate
income, Pockets of kigh income residents can be found in subareas I, 1v,
and IX. Most growth is expected to occur in subareas I, IV, V, VI, VIIL,
IX, XII, XV, and XVII. The population of the area is axpected to
increase by 90 percent by the year 2000, and by 170 percent by the year
2020,

The inicial phane of the severage project covers subareas 1947 1444
IV, VI1 and the Army Base. These areas have a combined popu lation of
170,000. They include the very dense downtown district and the ad jacent
areas of the Refugee Camp and Janna'ah. The initial phase of the vater
distribuction project includes the rehabilitacion and expansion of the
vater distribution system in some very poor and squattar areas in Ruseifa,

1/ These studies include (1) Pirnie and Jouzy, Feasibilicy Study for

Zarqa-Ruseifa, 1980, (2) Montgomery and DMIM, Preliminary Study and

Master Plan for Wastewvater Dis o8al for Greater Amman Area, 1980; (J)

Dajani, A Social Soundness Analysis of the Amman Water and Severage
1978; (4) Weston International, lrbid Ainicipal Water

Ne tvorks

DTscrtbution, Seu-ralo, Storm Drainage and Solid Waste Dlugooal Pro;oc:,
1980; Amman Urban Region Planning Group, Planned Davelopment in
Balga-Amman Region, 1979; (6) Halcrow=-Fox, Amsan Urban Project Raports,
1978
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CEOCRAPHIC DISTRIBUTION OF POPULATION AND ACTIVITIES

IN THE ZARQA-RUSEIFA CORRIDOR o

1

Estimated Forecast =
1979 2000

Sab.rea Development Pattern Popu lation Population Economic Level of Residents Local Names

i. S0 developed in saith 27,600 61,900 Cenerally low-income to lower Hai Ramzi & )
castern portion, mostly middle-income with one small Ma'sum
vacant in northern and pocket of upper income
vestern portions.

11. 853 developed 41,100 45,000 Mostly middle income Hai Shaker

111. 95% developed 1ncludes most 58,000 60,000 Low-income and lower middle
of Zarqa commercial Districe income.

v Mostly vacant im northern 14,800 82,000 High income in east central Hai esh-Shiukh
section zoned for industrial portion. Low income in Hai Bani Hassan
growth. south eastern portion.

Armny 35,000 40,000

Lase

" J

v Sparsely Jdeveloped but has 2,400 30,000 Mostly low-income Hai es-Zavhreh
high potential for rapid
grovth

vi Mostly vacant with the 17,000 36,700 Mixed low and middle income Jabals al-Abiad
exception of narrow strip
west of Raiver.

Vil Very densely dewveloped 23,000 27,000 Mixed low and lower middle Refugee Camp

income includes Refugee Camp
and surrounding low income
squatter areas.

Hai Janna'ah




Subarca . Nevelopment Pattern

Estimated
1979
Popa lation

Forecast
2000
Popu lation

~
0 -
oo,
2 c
L, |
- 0
(=9
Nt
&

Economic Level of Residents

Local Rames

vili Ir7astries including tvo 12,500 30,000 Alternating middle and lower Awjan al-Gharbi
breveries and a distillery income areas
Relatively low density.
Some commercial activity.
1x Very sparsecly developed 4,200 16,600 Mostly high income areas Hai Wadi al- )-
Includes some major with pockets of very low Ha jar
industries. (Ceramics, income residents
papers. matches, leather.)
X Very sparsely developed. 5,800 10,800 Small populated area of mixed Avjan al-Sharqi
Also includes some major low and middle income
industries. Southerly residents.
portion is zoned for o
future development. :
wn
X1 Only arcund 100 homs 800 4,700 Wadi Ushush
Xix easely developed along 9,700 30,300 Lover and middle income Avijan al-Jamubi
REiver. Some major
industries. Govt. housing
under construction. /
Xiil Densely developed along 12,800 18,000 Low income along River. Avjan al-Janubi
Kiver. Some major Middle income in other areas.
industries.
Xiv Vacant, with potential for 100 7,800 Hai al Aradfeh
grovih.
iv Undeveloped with potential 800 17,500 Low income Jabal al-
for growth. Shamali.




Estimated Forecast

1979 2000
Subarca Dewelopment Pattern Popu lation Population Economic Level of Residents Local Names
ivi Central Musecifa & Phosphate 22,900 25,400 Mostly low-income Ri:seifa

Nines. AURPC proposal for

parks and open space.

Dense popu lation in

northern sector. Commercial )
and public buildings. =

wii Includes Mussein Indastrial 13,100 25,000 Lov income Hissein
City. Dense residential area. industrial City
Deweloping raprdly.

il Phosphate screening and 100 6,700 - o
‘q‘u- = 1

Xix lesignated for open space by 100 100
by AURFG

X Besidentaal. Incomplete 8,600 10,000 Mixed low and middle income Al-Masheiref
dewe lopment -

Source: Based on data provided in Malcolm Pirnie, Inc., and Jouzy and Partners, - =
Feasibality Study for Zargqa-Ruseifa, Amman, 19B0.

-

Mote: These subarcas are those used for the design of the severage system, and are R
thus based on the topographic and drainage characteristics of the area. In the S5
absence of specific spatially disaggregated socio-economic data, the L
information provided herein is indicalive of the spatial distributicn of people e

and activities in the plamning area. This Table is to be read in conjunction
with Fagure |, which shows the location of these subareas.
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There are no accurate statistics on the income distribution of the
population of the Zarqa-Ruseifa corridor. It is reasonable to expect,
however, that it is similar to that of Irbid, and to middle and low
income areas of Amman. Inferences about this distribution have thus to
be made on the basis of limited sample surveys which have been conducted
in these two cities.2/

These studies suggest that the income distribution in
2arqa-Ruseifa is similar to that shown in Figure 16, The median annual
household income is JD 1500 (54800) or about $700 per capita. The upper
quartile has an annual household income in excess of JD 2500 ($8000)
vhile the lower quartile earns less than JD 1000 ($3200). About 15
percent of the households earn less than JD 600 ($51900) or §270 per
capita per year. The poverty line should probably be drawn at the
JD 1000 per annum leve!l, while the poorest of the poor are represenced by
those households with an anmual incom of JD 600 or less.2/. If an
average inflation rate of 82 is assumed for the period 1981~1985, then it
can be expected thac the annual income level of families at the poverty
line will rise during that period from JD 1000 to JD 1500, The poorest
of the poor will be defined in 1985 as those earning JD 900 or less.

AID strategy, as expressed in the 1981 and 1982 CDSS's, is to
support the Government of Jordan in its program to provide the minimun
supply of water for daily use and provide for wastevater disposal on an
equitable basis. Particular emphasis is on the more heavily populated
areas of the country., The ultimate objective will be to provide a vater
distribution syscem under continuous pressure from which an average
family can draw 80 liters per capita per day for a price not to exceed
five purcent of its income (in urban areas), along with an associated
system for collecting and treating wastawater at a reasonable cost before
returning it to the national water cycle. The Zarga~Ruscifa Project will
be designed so that it can be expanded to accommodate, eventually, the
demands for wvater distribution of the saturation population which will bde
reached early in the 2lst century.

2/ These surveys are reported in Refs J, & and & |liscted in Footnote
(1) above.
3/ Da jani, Jarir, A Social Soundness Ana and

Severage Systems, AlD Contract AID/NE-C=1943 (Jordarn), 1978,
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2% Water Distribut ion

Host of the residences of Zarqa and Ruseifa are connected to piped
water supply. In 1979 there were 23,700 service connections in Zarqa and
6,100 in Ruseifa, The number of service connections has increased by 30
percent between 1970 and 1979, In Ruseifa, it has increased by 30
percent in the last three years alone. If it is assumed that 20 percent
of all connections serve non-residential locations, and that each
connection serves 10 persons, then 88 percent of the residents of Zarqa
wnd 80 percent of the residents of Ruseifa receive piped municipal
vater. It can thus be expected that a more complete distribution system
coverage will provide vater service to an additional 30,000 residents vho
presently do not receive it. The initial phase of the project calls for
the expansion and reinforcement of the existing vater distribution
systems in Zarqa and Ruseifa. It is expected that the proposad expansion
vill allov the system to reach most of the unserved households in the
corridor.,

The amount of veter pumped in Zarqa is 75 litres per capita per
day (lpcd), and in Museifa is )9 lpcd. The amount actually sold is 40
and 25 lpcd, respectively, Most wajor industries are presencly pumping
upper aquifer vater from their own privately-owned wells. Considering
that industrial and commercial vater use accaints for ahast 20 percent of
the total, and that half of the difference betveer the pumped and the
sold quancticies is due to network leakage vhile the other half reaches
the user unmetered because of meter malfunctions, it could be concluded
that actual domestic vater use in the tvo cities is about 49 and 26 lped,
respectively, These numbers are in line vith current Jordanian vater
use. The recent study of Irbid shoved that vater use vas )6 lped
city-vide, and 21 lpcd in the Refugee Camp., The differences in vater
consumption betveen the two cities (or between Irbid and the refugee
camp, for that matter) is due to thne fact that (1) the residents of
Riseifs are generally of lover socio-economic status and (2) a smaller
proportion of the population of Museifa have vater connections. The
improved distribution system will be designed to allow for an inerease in
vater use at the rate of one lpcd per year, and for the introduction of
flush toilets. The plan is based on an average vater consumption of 48
and 76 lpcd in larqa and Museifa, respectively, in the year 1000, These
fipares are consistent with expected vater use in other Jordanian cities,
and vith WHO recommended Jtandards for minisun Aecessary vater
consumption. The Irbid system i3 being designed for a water use of 95
iped in the year 2000. The proposed system will allov for the possible
doubling of vater consumption in Zarqa, and a tripling of that
conmumption in Mseifa,
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Through the replacement of old pipes and the conduct of a careful
leak survey it should be possible to reduce network leakage from 20 to 10
percent, This saving amounts to more than 0.5 million cubic meters of
vater per year, at 1980 usage levels., The project ‘also includes the
instftution of improved metering practices, which can be expectad to
result in a 10-20 percent increase in vater revenues. The replacement of
some of the older parts of the system with a nev system which is designed
for a higher capacity will also allov for the accommodation of future
population growth , which is inevitable, Puture generations are thus
definite beneficiaries of cthe proposed improvements. Improvements in
vater quality and their concommitant impacts on health are another
significant benefit of the proposed system., These will be discussed
later in this paper.

Water customers are billed on a bi-monthly basis. The present
graduated rate structure is as follows:

Water Consumption

Croup Unit Cosc
(cu. m./2 months ) (JD/cu.m.)
0-10 (0-330 1/4) 0.080
11=30 (330~1000 1/4) 0.120
31-50 (1000~1660 1/d) 0,220
More than 350 (more than
1660 1/4) 0.300

A sinisun bi=nonthly payment of JD 0,480 is imposed on customars
using less than 6 cubic mecers during the billing period. For a poor
family of 10, using the present Riseifa average of 26 lped, the anmal
vater bill vould amount to JD 9,520, At a vater consumption clogce to the
Zarqa average of 45 lped, their anmal vater bill vould amount to JD
17.040, These outlays represent 1.5 and 2.3 percent, respectively, of
the incomes of the poorest residents.

Present vater revenues amount to an average of JD 0.120 per cubice
meter, using the gruduated scale given above., This is 30 percent above
the minisum rate charged on the “lLife line™ amount of 5 cublic meters per
month. 1n order to cover the water authority's projected costs for vater
distribution, it will be necessary to charge JD 0.163 per cubic meter, on
the average. For the purpose of this analysis, it will be assumed that
the rate stucture i3 changed to one vhich will generate an average
reverue of D 0,165 per cubic meter of vater, and vhich maintains the
present relationship betveen this average revenue and the rate charged
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for the first two consumption categories., This will mean raising the
rates for these two categories from JD 0,080 and JD 0,120 to JD 0,110 and
JD 0,165, which in turn raises the annual bills of the two households
discussed above t» JD 12,150 and JD 23,430, respectively., These bills
will represent 1.4 and 2.6 percent of the expected income o’ the poorest
of the poor, in 1985, Thus charging these higher rates will not make
this group any vorse off. People at the 1785 poverty level of JD 1500
per year vill have to pay 1.6 percent of their 1985 income for vater, if
they use an average of 45 lpcd, Since most houses in the ctudy area are
already connected to the vater network, no major expenditures by these
households are expected for inicial connections and/or the installation
of indoor plumbing and fixtures.

3. Wastewater

Zarqa and Museifa currently have no system for the collection,
treatment and disposal of smunicipal vastevater. The corridor has become
totally dependent on individual vastevater #isoosal systems, i.s.,
cesspools, vhich have become increasingly inadequate and have posed a
potential health problem as both cities have grown. Regardless of
proposed improvements to the water distribution system, a vell-dasigned
vastevater collection, treatment and disposal system is essencial to
eliminate the potential health hagzards of the present situation,

All the households of Zarqa~Riseifa presently depend on cesspools
or pit lactrines for vastevater disposal, Each dvelling has a drain to an
individual or to a common cesspool. AL best, a cesspool provides only a
linited degree of vastevater treatment. In many cases, the volume of
vastevater is reduced by leaching through cesspool valls and bottoms,
eventually seeping dovnvard to the ground vater level. It is believed
the vastevater from the 30,000 or so cesspools is contributing to the
contamination of drinking vater through leakages into the water
distridbution system, If the leaching rate is lov and a cesspool fills
up, the ovner muat have a septage hauler pump out and dispose of the
contents. The area is served by forty tankers, only eight of which are
mnicipally ovned, They charge about JD ).500 for each load. It is
estimated that each pumpout requires two loads and that each cesspool
needs to be emptied tvice 3 year., This leads to an annual pumpout cost
of JD 14,000 per cesspool. The cost of constructing a4 cesspool is about
JD 350,000, These are by necessiry rough estimates, since the quantity
and frequency of cleaning are dependent on the age, size, and
construction of the cesspool; and on the ground conditions in that
particular location, The relatively high cost of cleaning has led some
residents to resort to illegal and generally unsanitary means for
enptying their cesspools., Thus for a poor family of ten which consumes
an average of 26 lped (avout 100 cubic meters of vater per year), pumpout
costs will average JO 0,150 per cubic meter of vater consumed, This



mailto:Lqoms.r@tes6f

represents the actual equivalent surcharge which that family is paying
for waste disposal. When conservatively considering a 10 year life for
the cesspool, the total cost of wastevater disposal amounts to JD 0,390
per cubic meter of water used. These expenditures presently represent
6.5 percent of the income of the poorest households. The combined anmal
water and vastewvater cost is about JD 50 or about 8 percent of the
household's income. 1f it is considered that the poorest residents dig
their own cesspools at no cost to them, chen the combined water and
wastavater costs vould amount to JD 26 or 4 percent of their income. If
the income of this category of residents climbs to JD 900 in 1985, and if
the cost of vater and sewverage is to be kept to 5 percent of their
income, the per capita water consumption is to increase at the modest
rate of | lpcd per year, and if the average proposed water rate of

JD 0.163 par cubic matar 1s chargad, then a aewverage surcharge of

JD 0,300 per cubic meter of vater could be charged. If the total
expenditure is not to exceed the 4 percent level which is presently
incurred, axclusive of the cost of the cesspool, then a sever surcharge
of about JD 0,210 per cubic meter of water could be charged. The poorast
residents can be expected to be better off in 1985 than they are today,
even at such seemingly high sewverage surcharges. Institutional and

" public acceptance impediments to the application of such a fee stem from
the fact that a much lover fee of JD 0.030 is being charged in Amman,
Using a much higher fee, hovever, is necessary, if the cost of the system
is to be recouped. The above analysis shows that the imposition of a
surcharge of this order of magnitude will not harm the poorest of the
poor in the Zarqa~Ruseifa area. Unless that fee is also charged in
Amman, its isposition will discriminate againsc this category of the

popu lation vho live in the Zarqa~Ruseifa area.

User charges for the severage system of Amman, vhich is the only
such large~scale operational system in Jordan,include; (1) a one~cime
application fee, (2) a one-time connection charge; (J) an annual severage
tax; (4) a connection cost, and (5) a surcharge on vater consusption,
The firsc three charges are indirectly pegged to the consumer's income
and thus his ability to pay., The one-time application fee varies with
the type of residence., It is collected at the rate of JD 10 for class A
residential buildings, JD 3 for class B residential buildings, JD ) for
class C and D residencial bulldings and JD 25 for commercial structures.
Classes C and D are typical of lover income areas. The one-~Cime
connection fee (s fixad at 29% of the assessed anmual rent of the
structure. The overall average of all assessed anmual rental values in
farqa and Museifa is JD 50 with the lover income areas having an assessed
rental in the JD )0-40 range, mostly in type C and D buildings. Rent
Assessments are obviously lov) a situaction vhich s at least partially
attributable to rent control which (s exercised by the GCovernment in all
parts of the country., Onte connected Lo the severage system, the ownar
will contimnue to pay an annual property tax surcharge of 4% of the
assessed rental. The owner vill also have to pay the cost of the house
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connection itself to the property line, which amounts to between JD 18 to
25 per meter-run, These connections average J.3 meters in high-density
areas, and in are generally longer than 5,00 meters low-density areas.
Connection to the sewer system will result in the payment of a
consumption surcharge which is applied to the consumers water bill, The
first four charges are normally payable by the owner, while the surcharge
is payable by the renter or owner-occupant. Thus, typical costs on a
type C or D residence (low income) are as follows (assuming an annual
assessed rental of JD 40):

| 8 Owner Costs (one time)
Application ¥ee JD  3.000
Connection Charge JD 10.000
Connection Cost
) maters at JD 20) JD__60.000
Total ope~time costs JD 73,000
14 8 Ouwner Costs (anmual)
Severage Tax JD 1.600
I, Occupant Costa (annual, assuming JD 0,200
severage surcharge)
10 persons at )0 lped, JD 21.600
10 persons at 50 lped, JD 28,800
10 persons act 50 lped, JD 16.000

It is estimated that 70 percent of all households in the
Zarqa~Ruseifa corridor are owner-occupants., For the poorest of these
households, the connection costs of JD 7) represents 8 percent of their
1985 anmnual income. While this could be an undue burden to be carried by
very poor families, it should be noted that it is paid by owners or
owvner-ocoupants, vho either collect rents or do not pay rents
themselves., It should also be remembered that these households may
require improvements in their plumbing system in order to fully benefit
from the connection., Mdging by similar experiences in Amman, it is not
expected that sajor problems will arise as a result of the inability of
even the poorest of the home=owners Lo pay these charges and costs,
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The above analysis is based on the assumption that charges similar
to those levied in Amman will be applied to Zarqa, While this may not be
the case, there is no reason to believe that major deviations from
present practices will occur in the near future.

&, Health

The availability of a safe, dependable, fully-pressurized vater
distribution system coupled with an efficient vastevater collection,
treatmant and disposal system will do much to improve the health status
among the poorer residents of Zarqa~Ruseifa, The primary public health
hazards involved are vater-related diseases. It is generally accepted
that an adequace, clean vater supply for drinking and personal hygiene
and a vorking vastevater system lead to improvements in public health and .
vell-being. Under the present situation, the area has a relacively high
potential or actual incidence of such vater-related diseases as typhoid,
amoebiasis, bacillary dysentery, infectious hepatitis, other forms of
gastroenteritis and some skin infections. These can all be related to
poor vater discribution and inadequate vastevater collection and disposal
systems, combined vith an increase in population density and a
corresponding lack of knowledge or practice of good hygiene, (See 1980
Water Sector Paper for Jordan.)

Many vater-related diseases are endemic to Jordan, and the
occurrence of frequent cut-breaks of several such diseases often goes
unnoticed, GCood data to measure the size of the vater-related health
problems is nonexistant, with perhaps as fewv as 202 of the actual
occurrences being reported. Diagnosis of these diseases is often
inadequate decause the frequently-used public clinics do not have the
facilicties or scaff to identify the cause of illness, nor an adequate
health information system for reporting. Both problems are being
addressed through the USAID-funded Mealth Planning and Services
Development Project (278-0208) and should be greatly improved prior to
the completion of this project. Ia addition, USAID will be providing
partial funding of a World Bank = Population Council baseline survey of
the health and social status of the target population of am
urban-upgrading project in Amman, vhich should provide anm index of the
health scatus of lover~income groups in a typical urban environment,

in order to obtain some feel for the situation, the analyst ean
As8ess available d:ta on patients vho have been hospitalized in Jordan,
I8 percent of all infants hospitalized in 1977 vere diagnosed to have
some form of entirities, while a full three percent of those hospitalized
4t all ages wifered from a vater or food-borme disease, Tvo thirds of
the vorking aduits vho vere hospitalized and who vere suffering from
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enteritis and diarrheal diseases vere classifed as having low=income
jobs, while 202 and 13X belonged to medium~income and high=income
occupations, respectively., Water supplies have bean found to be
bacteriologically unsatisfactory in tests which vere conducted at various
points in the distribucion system., 2J).4% of all samples tested at
consumer's premises in Zarqa between 1971 and 1978 vere found
unacceptable, in spite of the fact that vater is usually chlorinated at
the source.

Althouzh there is no doubt that the project will contribute to a
healthier environment, improved sanitary conditions will not eliminate
"behaviorial deficiencies"” on the part of all beneficiaries. It is clear
from AID's experience that health education leading to improvad personal,
comminity, and foed hyglenic practices is a necessary complement Lo the
provision of safe drinking vater in adequate amounts. USAID's FY 1980
Health Education Project (278-0245)should provide the basis for the
corrective programs vhich must be introduced if the Zarqa~Ruseifa
Project, and other vater and severage projects, are to achiave the full
impact on health conditions.

There are further health hazards associated vwith the necessity to
clean and maintain cesspools., Some residents purposefully reduce their
vater consumption in order to avoid the additional cost of more frequent
saintenance of their cesspools. This self-enforced reduction in
consumption results in poorer sanitation and individual hygienic habits.
Additionally, vhen cesspools are pumped out by tanker trucks, it is known
that, in order to save time and fuel and to service as many customers as
possible, the drivers do not travel the full distance to the authorized
septage dusping areas. Instead, they often ampty their loads on
agricultural land not far from residential areas. The installacion of a
municipal vastevater system vill eliminate the need to over-conserve in
order to avoll cesspool cleaning fees. It will also stop the unsanitary
dumping of cesspool contents in unauthorized areas.

The proposed project can thus be expected to denefit public health
for the folloving reasons:

(1) A rehabilitated vater distribution netvork vwill reduce the
risks of contamination caised by broken and leaking pipes.

(2) A reliable vater distribution network will eliminate, or at
least n_duu. the need for roof=top and/or ground=leavel storage tanks,
thus elininating 2 potential source of contamination.




(3) The replacement of the high cesspool cleaning costs by
reasonable sewver charges which are based on water use rather than sevage
quantities will encourage both higher water use and less illegal dumping
by both residents and haulers. This is particularly applicable to lower
income households, )

(4) The severage system will eliminate the use of cesspools, and
thus reduce the danger of contamination in the water pipes, and in both
ground and surface vaters.

The quantification of the relationship between sanitation
improvemeants and health is not an easy task. A recent study suggests a
threshold=saturation paradigm for the assessmant of the health impacts of
thasa tqravcunuﬁ;l. The paradigm proposas, and empirically
demonstrates, that environmental interventions alone, at the low end of
the socio~economic status (SES) scale, will produce lictle health
improvement, unless they are supplemented by a variety of complementary
investments in such areas as health education and nutrition, such as the
ones referred to above. These health benefits, hovever, are expected to
materialize much more dramatically as the socio-economic status of the
population improves. This hypothesis uses literacy rates as a measure of
SES and life expectancy at birth as a measure of health status.

According to this paradigm, Jordan with an adult literacy rate of 62%
appears to have a socio-economic development position in which high
axpectation of nealth benafits from sanitation projects is reasonable,

5. Willingness to Pay

The cost for connecting to the wvater and/or severage system is
borne by the property owner, while the monthly consumption costy are
borne by the occupant, either owner or renter. There seems to be a
general villingness to pay for these services in Jordan, and people are
in fact usually anxious to connect to the systems. According to the lav
governing the operaction of the Amman Mater and Sewverage Authority, wvhich
runs the only operational large-scale system in Jordan, the responsible
governmental agency publishes an official notice requiring property

a/ Shuval, H., R, Tilden, and R, Crosse, “"Te Effect of Sanitation
Investaencs on Health Scatus: A Threshold=Saturaction Theory
nimeographed paper, School of Mablic Health, University of
Michigan, Ann Arbor, Mich., Jne, 1979.

-
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owners in a sewvered area to connect to the system within three months of
that notification, If the owner fails to do so during that period, the
agency will carry out the necessary work at the owner's expense and
collect from him an addictional administrative fee of 20X of the cost, In
a recent study of one high income and one low income area in Amman, it
wvas found that 78.6% of all those required to connect in thae high income
area did actually connect within a four month period (a one month
extension was granted). The corresponding percentage in the low income
area vas 92.1 percent. During the following four months these
parcentages rose to 90.0 percent and 95.4 percent, respectively. No
applications for installmant payments were made, although such an
arrangesment can be negotiated. Mo connections were actually constructed
by the Agency. Of the 21 owners vho did not connect, ) had their houses
under construction, 12 resided in the Qulf area, and 5 vers acgotiating
an arrangement vith tenants in order to share connection costs. These
figures indicate both the ability and villingness to pay of the majority
of the people. The only cases vhere some difficulties arise concern the
unvillingness of some owners of rent-controlled residences to carry the
full cost of connection, because of thair perception that such payments
represent a benefit to the rentar, to whom the costs vould not be passed
on, In the Amman sample described above, these cases represent about 2
percent of the sample. The fact that only JOX of the resiZences in
Zarqa~Riseifa are rented suggests that the magnitude of this problem will
not be significant. Also note that the rate of conneccion in the lov
income areas in Amman vas higher than that in the high income areas.
This is probably a result of the deteriorating sanitary conditions in the
poorer and denser lov-income areas. The result of an attitudinal survey
vhich wvas conducted in Zarga~Ruseifa area concludes that lover income
families believed that severs vwill save them both money and time, They
believed that they will save them the inconvenience of having their
cesspools pimped cut, and help them avold the municipal fines which are
imposed for dumping vater in the streets. In one lov income area, 38
percent of the households surveyed cited sewasge disposal as a major
disadvantage of their neighborhoods.2’ It thus seems reasonable to
expect that connection to the sevarage system will be favorably perceived
by even the poorest residents, and that actual connection vill progress
at a fast pace. It is not unreasonable to expect that 703 of the
households in a4 given area vill be connected to the system vithin the
six-month period folloving the official notice to 4o so, and that the
remaining 10X vill be connected defore the passage of one year., The
obnox iousness of the cesspool situation in poor dense neighborhoods
provides an additional strong incentive for connection by even the
poorest households.

3 Firnie and Jousy, Feasinil {f ghe 2 =R se
Distritution and Severage Systems. Amman, 1980, p. )=
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6. Housing and Land Use

Housing and land development in the Zarqa-Ruseifa corridor, and
indeed in all other parts of Jordan, suffer from poor control and from
the virtual absence of coordination between housing and land-deve lopment
on the one hand, and the provision of physical and social infrastructure
on the other. GCreat disparities between neighborhoods exist with respect
to both the density of development and the availability of services.
While the average density in the built=up areas in the Anman-Balqa region
is about 10 persons/dunum, high income areas are developed at a density
of 5 persons/dunum, vhile low income areas may have as many as 100
persons/dunum, Only a small percentage of the population resides in
planned developments which are usually undertaken by cooperative ventures
of professional groups, government or private sector employses. Even
though such housing escates generally cater for upper middle income
groups, they still provide the only way that these groups can afford good
housing. All other development is unplanned, albeit controlled by local
zoning regulations. More often than not, especially in growth areas,
housing construction preceeds the deve lopment of any type of social and
physical infrastructure. Land speculacion, and skyrocketing prices, have
forced those seeking housing to leapfrog and those owning more accessible
land to hold on to it for speculative purposes. Both of those factors
have resulted in an increase in the cost of the provision of
infrastructure netvorks, and in the concoemitant lag in the construction
of these netvorks.

A major problem in the areas of housing and land development is
that of squatter settlements. These are usually inhabited by Palestinian
refugees. While many refugees reside in “"official camps" which are
served and maintained by UNRWA, others have Just squattared on vacant
land, thus developing what is often referred to as "Unofficial camps",
Residents of these “camps" do not have the benefit of UNRWA services.
While in some of the poorest Squatter areas in Amman, the residents are
not eligible to obtain sunicipal services because they do not hold ticle
to the land, this i3 not the case in farqa and Ruseifa. The two largest
Mich areas are the Janna'ah discrice in Zarqa, and the South Museifa
area. Both of those areas are served by vater, electricity, and
talephone. They dispose of their wastevater into cesspools, and often
also dump it in the streets. It is obvious that not holding title to the
land has not deterred them from ®making home improvements, nor has it
deterred them from buying and selling those Jouses, or from renting them
Mt If and vhen they decide to move aut of the squatter area. The
Janna'ah squatter area, for example, vas astablished in 1967, at vhien
time the land ovner “sold" the lots to the new arrivals, albeit vithout
Actually subdividing and duly recording the purchases., Houses are
presently being sold for JD )000-35000. A tvo room house rents for adbaut
J0 120 per year,




It is ut)uud that 55,000~65,000 persons live in such camps in
Zarqa and Anman®/, Thure are probably 2,800 households in the Janna'ah
area of Zarqa, 2,000 in various other Zarqa locations, and 2,000 in
Riseifa. It should be noted, hovaver, that the Covernment of Jordan has
initiated urban development projects at a number of locations, one of
vhich is in Ruseifa, in order to rehabilitate these squatter areas. The
World Bank is partially financing this project. This project will
provide a resolution of the land tenure problem, wherever it exists. It
will also provide assistance with sites, services, and core housing
projects. The success of this pilot project will undoubtedly detarmine
the extent to vhich this type of service is to be extended to othar areas
in Zarqa and Ruseifa.

1, Benefits and Beneficiaries: A Susmary

The proposed vater distribtution system improvements and sevage
collecction and treatment facilicies are designed to benefit the ultimate
population of the Zarqa~Muiseifa corridor. The rehabilitacion of the
vater distribution netvork, vhich will cover all of Ruseifa and the old
parts of Zarqa, vill not only allov for Riture system expansion, but will
also provide vater service to about 10X of the population (30,000
residents) vhich do not presently have access to it. The replacemant of
old and broken pipes will help save a leakage of about 0.5 million cubie
meters per year, at 1980 consumption levels. The health of the residents
of the area will stand to benefit from the improved quality of vater
vhich is expected to result from reduced contamination levels. These
reductions in contaminaction levels will result from both vater netwvork
isprovements and from the phased elimination of cesspools which will
occur as the severage netvork (s put in place.

The inictlal phase of the severage netvork will serve a total
popu lacion of about 170,000 residents, The areas served include the
densely developed downtown area of Zarqa, the adjacent refugee camp, and
the squatter area of Janna'ah, The latter tvo include the poorest and
BOst disadvantaged residents of the city. They are also the people who
have to pay tha highest percentags of their incomes for the regular
cleaning of cesspools, About 40,000 people reside in those twvo areas.

An analysis of the income distribution of the popualtion and of
the abilicty of the poorest of the poor to pay far vater and severage
services, reveals that even (f vater and severage rates are set at levels
that vill recoup the capital and operating costs of the systems, this
group of residents will be able to afford the service and vwill not pay
more than 3 percent of their gross income for it, Cost savings will

8/ Halcrow-Fox, Jordan Urdan Project, Interim Report, May, 1979,




accrue to those vho do not presently have vater connections, and who are
thus forced to purchase it in tankers and to pay an exhorbitant price for
it, Savings vill also accrue to those who experience frequent cesspool
problems. Paople in this lacter category often resort to street dumping
with its resulting environmental and health problems, and are frequently
fined by the city for such practices. The severage system vill aliminate
both the nuisance and the cost. Experiance in Amman, and an attitude
survey in Zarqa, both indicate that even the poorest of the poor will be
both willing and able, and indeed often anxious, to connect to the
severage syatea.

Another aspect of the benefits of the system relates to the
downstream benaficiaries. The improved quality of the flow in the Zargqa
River vill be a benefit to dovnstream users of the vater. It will
particularly contribute to the quality of the vater stored in the King
Talal Dam, and thus benefit those using it for irrigation. An optimistic
scenario may pose the possibility of reviving plans for using this vater
for domestic distribucion, The phasing=out of cesspools will alse
undoubtedly contribute to improving vater quality in the upper aquifer,
vith concommitant benefits to all the residents of the Amman region.

The training component of the proposed project vill bdenefit not
only those being trained, but also other water and severage systems in
Jordan, There is presently only one large-scale operational severage
system in Jordanithat of Amman, The systems of Aqaba, Irbid, and a scors
of smaller towns are presently at different stages of development, The
Zarqa training program will undoubtedly benefit other utilities in the
country., The need for training in this area and the absence of
rofessionals and technicians in the field, has been recognized by Bomh
the COJ and ALD, and the concept of estadlishing & Nacional Vater and
Mastevater Training Center i3 presently being discussed, [t is expected
that the project, once operational, vill provide enployment for abaut 100
persons, Many more will obtain doth employment and expertise during the
construction phases. This espertise will undoubtedly also benefit ather
proposed systems in the country.

The provision of adequate vater and severage systens cam be
expected to coatridute positively to the averall quality of life ia the
farqa~Ruseifa corridor. 1t will also help in encouraging aa orderly
Grovin of industry 4nd thus the provision of employment for Both the
present and future residents of this vitally inportant industrial
corrider,

The benefits of the project are espected o A2erve [0 men and
vomeR OR 4R equal Dasis, a8 BOLN seses seenm fo suffer equally, from the
debilitating effects of ilinesses that affect their productivity, be it
IA the home or aulside, Hovever, youmg ehildren, who are especially
susceptible to enterie disease, will possidbly gaia the nost from reduced
B5pasere t0 valer=tarse dise ddes,
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ECONOMIC ANALYSIS ZARQA-RUSEIFA SEWERAGE PROJECT
Prepared by; Dr: James Hanson, February 2, 1981

1, Internal Rate of Raturn on the Project

The project will provide significant environmencal benefits and
significant health benefits, Improved sevage treatment will
substantially reduce the groving pollution of ground water supplies in
the Zarqa-Ruseifa area, The likely result will be a substantial
reduction in vater-borne diseases, especially enteritis vhich is a major
cause of infant mortality in Jordan. Unfortunately these benefits are
impossible to quantify given existing data in Jordan.

An alternative caleulation of the net benafita and thua tha
internal rate of return can be based on an inter~temporal comparison of
reverues and costs of the severage project, This approach is based on
the assusption that the payment of the severage charges measures the
benefits which households and industry perceive they receive from the
provision of severs.

Although no exact calculations have been made of the internal rate
of return vhich would equate the streams of revenuaes and benafits it is
clear that the interna! rate of return substantially exceeds 8%, provided
tariffs are charged unic7 cover the full capital cost, i.e., costs ac 1003
Loan financing (Case )Y/, Tnis is because the calculated average
gharge eguates the discounted stream of net operating revenues vith the
present value of construction costs over 20 years. Since the project
will last at least 40 years, there will bde 20 additional years of net
benefics, implying a substancial, positive present value for the project
at 8%, Indeed a similar result alvays vould occur provided that the rate
of grovth of the charge vas equal to the internal rate of return.

Additional caleulations indicate that the internal rate of return
also vould syl .actially exceed 103 based on the charges ducrib:d in
vable & for .. 1A, i.2., an average real charge of .43 Jo/nd. 2/

y Jeeligute Uior these charges. Note: All tables are at the end of
Aanex C.J.
3/ This can be easily seen by using the ,J&% Jo/%3 charge and noting
that:
Net Pres, Value = = ?u: Value of Const., Cost (7/1/85)= Jas (40)

L kS

t=0 Pres, Value of Revemues 935.¢

t=19
35 347 (5400)(1.08)5(1.1)"¢

fubstitution yields a net present value of 96)9 thous., JD. Using the
308 JO/? and the nigher rate of sevage flov vould produce a sinmilar
pRet present value,
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Alternatively it can be calculated that an average charge for sewerage in
1985 of 279 JD/M3, which than grows at the rate of 8% each year, would
squate the present value of costs and revenues over a 40 year horizon at
a discount rate of 10X, That ls, at an average severage charge which
begins at .279 JO/M3 in 1985 and grows at 8%, the project has an

internal rate of return of 10X on its full capital cost.l

2, Repaymant Prospects:

Repaymant prospects are judged very good. The World Debt Tables
«ndicace that in 1979 Jordan has an ocutstanding debt of about 1 billion
dollars and additional undisbursed commitments of about 900 million
dollars, about 38 and )5X of GNP respectively. Loan terms are favorable,
averaging less than 62 interest and about 19 years maturity. Debe
service amounted to only about 5.5% of exports of goods and services.

The proposed project will not have a significant impact on the debt
service ratio given icts relactively small size and its terms.

3. Further consideration on Severage Surcharges and Other Means of

Cost Racovery;

Annex C.J) concluded that operating costs plus full capital costs
(@ 82 interest) could be recovered in 20 years with 2 constant real fee
which averages .300 to .3!9 JD per M3 of sevage in 1985 (Case 1.b, and
Case l.a respectively)., 1II some of the capital for the severage system
is donated, then financial costs could be recovered with even lower
average charges per N2 of sevage, as lov as .200 JD if 44X of the
capital cost is co-tred by grants of $J0 million, A second major
conclusion is that only a groving tariff vould permit charges for
severage vhich are more readily acceptable; a flac nominal fee vauld
leply too great an initial burden for the consumar.

For simplicity the calculactions of the required fee neglected the
fact that on average industrial vastes vili contain more BOD and thus
should require a somevhat higher average charge for greater use of the
treatment plant, [f this vere done, then household charges could be
lovered somevhat. However, it does not seem vorthwhile to factor this
higher charge into calculacions for tvo reasons: first, an additional
charge based only on differential use of the treatment plant vould be
small, and second, use of an increasing block rate for sewverage or for
vater usage, as discussed belov, vould imply both greater average charges
for industry and a gradual reduction in usage of the sever system by
industry 3s conservation measures are employed., Indeed one of the
facctors favoring an increasing blik rate would he the encouragement of
such conservation measures involving recycling and ‘he corresponding
regquired in~plant treatsent.

Y ™e required tart!f_can De compted by substituting for the average
charge in the previocus f[ootnote,
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The use of an increasing block fee for sewver use is contrary to
current institutional arrangements, but may be desirable for aquity
considerations., Some simple schemes would involve a two tiered fee
structure, or aven three tiers, corresponding to small household users,
large household users and industry. Hovever, the deviation of the
various rates/M? from the average fees computed above is limited by:

1) The percentage of vater used by the poor,
2) The maximum disparty which is feasible politically, and

’ 3) In the case of indisiry, by both the degree to which sevage is
reduced and the fact that charges will either be passed on to consumars
{f the industry is protected, or reduce international compatitiveness if
the products are exported or face imported competition.

The larger the percentage of connections which are poor families,
the smaller the politically feasible disparty, the smaller the industrial
usage, and the faster conservation measures are adopted by industry in
response to severage charges, the smaller will be the difference between
the rate ciarged to the poor and the calculated average rates.

For example suppose the poor represent one half of the connections
and use one half as much vater per person as wealthier households. Such
conditions are similar to those in Zarqa. Then let the first block rate
be based on the usage of a poor family and charged at one half the rate
for the next block., On this basis the firsc block musc still be 7538 of
the average tariff, while the tariff on the second block is 150X of the
cv-ralclf. If the vater use by the poor and the rich is not so
dissimilar then the poor will have to pay a rate aven closer to the
average.

I/ The relacionship between the average tariff and the tariff for the
Tirsc and second block rates is similar to a veighted average:
ta"ty (Ca/C) » ty(Cp/Cr)(Cr/C) » &3 (1 = Cp/Cr))(Cr/C)
Where ti{ ®» tariff, a = average, | = block 1, 2 = block 2

ct * Yater consumption by poor (p) or rich (r)

c = total vater consumption
Letting D = £)/ty = the ratio of the tariff on the firsnt block to
that on the second bloek
and solving ve get:
ty/cs = L/ ((Cp/C) » (Cp/Dr)(Cr/C) » D(L = (Cp/Cr))Cr/C)
As argued above, the larger the consumption of the poor, relative to
either the total or to the rich, and the smaller D, the politically
feasible disparity, the closer the tariff for the pror Ls Lo the average
tariff, L.e, £/t L3 near one.

'

fubstituting the flgures implied in the text =
Cp/C = 1/), Ce/C = 2/), Cp/Cr = 1/2, D=2

ve get

4
2
%2« 1/(1/3 % 13 s 201/2) 2/3) = 28

——
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Factoring an industrial charge into the equation, or assuming that
industry pays the second block rate, could permit a somevhat lower
sevaerage surcharge for the poor groups, relative to the average charge
per M? of sewage. This is because the fraction of usage by the poor
declines. Thus they have to cover a smaller fraction Oof the project's
total costs. However, as mentioned above, while a high industrial tariff
would have the desirable environmantal effect of encouraging conservation
and recycling, it vould correspondingly reduce billable indusctrial sevage
flov, throving more of the project's cost burden to houssholds, Also, it
would raise prices of goods produced and/or reduce international
competitiveness,

A second alcternative for reducing severags charges vould be based
on the decreasing cost nature of a severage system. At anything less
than system capacity the cost of an additional M) of sevage is near
zero, the cost of an additional household only that of the required
lateral. From the standpoint of sconomics the pricing for an additional
M of sevage should then also be near zero, with capital costs
recovered in other vays =~ some combination of connection fees, general
taxation or outright grant, These are discussed in turn balow,

a. Connection Fees: In previous severage projects the GOJ has
izposed an application fee of ) JD and a connection fee of 253 of
assessed rent for each household connscted. Such a one-time fee could be
used Lo improve significantly the cash flov of the sevarage agency and/or
reduce races to the consumer. For example, bdased on a one~time
connection fae of 12.5 JD and a ) JD application, rates of connection in
Figure 1%nd the toctal of 28 JD per connection, vould yield over 8 million
JD in the period 1985 co 1989.

b, Taxes: At presint the municipalities collect a 4% severage tax
on the assessed values of rents. Hovever these taxes are already part of
municipal revenues and probably cannot be diverted to financing the
project., Additional taxes vould thus have to be applied. [n many
countries a one time frontage tax or fee {5 assessed for installation of
severs, justified by the observation that a sever system seess Lo
increase the value of property by 3\ to 105, Such a tax vould thus
capture part of the previcusly untased increase in urban land values
vhich results from the provision of .nfrastructure, and which vorsens the
discribucion of vealth, fuch a tax might be a useful supplementary vay
to finance the project. However, Lt would have to be based on frontage
or some similar indicator because the current assessed base for the
severage tax in the project area obviously bears no relation to the
rental value of all housing in the area. Thus 4 nev assessment of one
sort or another vould be required to obtain much additional reverue from
taxation at the municipal level,

€. Grant: The figures in Figurel0Dindicate that each additional
$10 million of grant vould reduce the average charge necessary Lo recover
costs by abeut .05 JD,
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In this vay a larger grant component reduces the financial burden
of the severage project, However, the economics of such a grant are less
straight=forvard, From an economic standpoint the substantial current
inflov of foreign aid to Jordan should be channelled into infrastructure
and long-lived productive investment. This is the best vay to ensure
future living standards against the possibility of future reductions in
foreign aid. Once this decision is made, the question becomes one of
comparing investment alternatives. Is the sewerage project one of the
best projects for maintining future living standards, i.e,, does it have
a high internal rate of return relative to other projects? If it has,
then it vill raise future consumption levels more than other projects and
should be undertaken.

As shown above, the internal rate of return is fairly high.
Further, there are health and environmental benefits to the project,
vhich, though not quantitatively mseasurable, vould probably add
substantially to the benefits measured by cash revenues. Thus Che sever
project shasld be undertaken and its financing by grants is simply one of
the best vays of using foreign aid,

Vieved in this light there vould seem to be no nee O recover the
grant portion of the financing through charges on sevage ‘lov. Hovever,
charges still must cover operation, maintenance and debt service on the
non=grant financing. In addition, a charge should be assessed to cover
depreciation on that portion of the severage system financed by grants,
Othervise today's consumers, in effect, are consuming today's foreign aid
vhile future consumers vill get no benafit, Assuming a 40 year lifecime
for the system, such depreciation should amount to at least 2 1/2% of
grant financing, perhaps more depending on the actual pacttern of physical
depreciation, replacement cost and interest rates. (From an economic
standpoint charges for depreciation on the non-grant portion of financing
are not requ ired, the assumption deing that today's consumers pay debt
service for their usage of the system and fuiure consumers could also
borrov to replace the system,)

These cons iderations suggest that from an economic standpoint the
average financial charges calculated earlier for Case LI and I11, are
somevhat lov. Economic cost recovery vould require a charge of roughly
2 1/2% of the grant component to cover depreciation. However, since this
charge amounts to only abaut 1% of the debt service shown in Table 2 or
about )% of the debt service showa ia Table ), the effect of accounting
for depreciation of the grant component vould be small,

To susmarize this dicussion on charges, the most Bindamental Lasue
{s whether a constant nominal fee or a constant real fee (growving nominal
fee) vill be used to recover costs., Only the groving fee secms
politically feasible., Once the concept of a growing fee i3 accepted,
then consideration should be given to reducing the charges for severage
through grants by the GOJ as vell as international donors, and Cthrough
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either collections of one~time fees or of taxes. Given the probable size
of these measures, they are unlikely to have as much effect on required
fee levels as the choice between a growing tariff and a fixed nominal
tarif€, although their impact could sctill be subscantial. Finally,
equity considerations may indicate a two or three tiered rate structure,
Such a structure vould subsidize the poor's access to the severage
system, Calculations indicate a reasonable subsidy might amount to about
25% of the average tariffs, Such differential pricing would also
encourage conservation and recycling by industrial users.

4, Expanding the System and the Rate Structure:

As shovn inFigure 19, the sewver connections will rsach the capacity
of the tvo train treatment plant between 1989 and 1991. Thus
construction of a thir. train (costing about | million JD in 1980 prices)
should begin about 1987. In addition, trunk lines and collection systems
vill be required in nev zones of the Zarqa~Ruseifa area.

Customary practice in the vater and severage industry would imply
financing these expansions out of current revenues, However, there is no
economic reason why current consumers should in effect subsidize
additional consumers. Thus expansion of the system should probably be
based on additional borroving, to be coverad by severage surcharges on
water usage, These charges per M) of vater usage should be similar to
those already calculatd for households connected during the period 1985
to 1990, especially since the third Creatment train vould raise plant
capacity by 50% but cost only about 20% of the construction plus land
costs for the first stage, tvo-train plant.

5. Addendum to Economic Analysis
Water Distribution System Improvements

A GCaneral = The economic analysis nrepared by the consultancs and
contained in the Feasibility Study, Chapter 10, has been accepted by
USAID as adequate for the vater distribution system improvesants elesent
of the project.

B. Consu ltants' Methodology = The consultants determined the internal
economic rate of return by comparing incremental benefits against
incremental costs, The incremental benefits are the increased reverues
Lf the project i3 implemanted and the incremental costs are the estimated
increases in operating costs. The consultants included all recommended
improvements which includes the proposed project, the remainder of the
recommended Phase | and Phase Il. Their analysis vas then carried to the
year 2014,

c. Consultants' Conclusion = The results of this analysis are
presented in Tabla 10,] of the Feasibility Study. This ansliysis
incicates an internal economic rate of return of 7.8 percent which is
satisfactory.
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D, Discussion = USAID Views = The consultants analysis shows the
proposed project to be oconoazully justified, However, other

considerations should be taken into account,

There are a variety of benefits associated with the provision of
convenient and safe watar. The more important benefits are improved
health, vater quality, and general living environment. These benefits
partially include reduced medical costs, general improvement in
individual vell-being, increased productivity, lover employee and student
absentee rates, increased property values, and {mproved living
conditions, These benefits cannot be accurately quantified, but should
be recognized as additive to the rate of return calculated.,

There is also an alternative means to datermine econoaic
juscifiabilicy. As discussed previously by Dr. Hanson, if reverues are
generated such that all operating and debt service costs are covered as
is propored in the accompanying financial analyses (Annex C.), Parc III,
Financial Plan), then the proposed projects rate of return must exceed
the assumed cost of debt financing., This is true because it has bean
assumad that the debt repayment period will be less than the useful life
of the project facilicies, i.e., benefits vill continue to accrue even
after the debt is fully repaid.

E. USAID Conclusion = USAID has concluded that under all assumptions
taken by the consultants, the wvater distribution system improvements
element of the proposed project is aconomically justified,
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ANNEX C.)
FINANCIAL ANALYSLIS OF ZARQA-RUSEIFA SEWERAGE PROJECT,

Prepared by: Dr. James Hanson, February 2, 1981

1. Loan Terms:

The basic assumption is that lending for construction carries
average terms of 8% per annum, 24 years, &4 years grace on intersst and
principal, with interest charges only on cutstanding balances, ree
cases vere considered = 1002 financing on these terms ¥igurel?)l/, a §9
million grant vith the rest of the financing on the above tarms (Table
2), and a $)0 million grant vith the rest of the financing on the above
terms (Wigurell), The funds represent a combination of an AID loan and
grant package and GOJ funds, either from the budget or from other lenders.

2, Cost Estimates:

Construction cost estimates vere based on the Pirnie ~ Jouzy
consultants' report and their memo of 1/28/81, Volloving their
assumptions the basic cost figures at L1980 prices vere inflaced by 10X to
cover contingencies. Engineering and management fees vere assumed Lo be
172 of the construction cost plus contingencies figure. Inflation vas
assumed to be B per year. Construction expenditures vere assumed to
begin in Jll‘llll? l”! with 40X occurring in 1982, 40X in 198 and 203 in
1984, (Figure 18 All land costs were assumed to be incurred before
construction begins (lﬂl) and engineering, management and training costs
vere spread evenly over 1981, 1982 and 198)., Operating costs vere based
on the consultants’ estimates including a reduction in electricity costs
throu gh auto-generation based on gas generation from sludge digestion.

). Cost Rae v - Ch for Se H

Average charges per W of sevage vere caleulated so as Lo egquate -
severage reveneues (appropriately discounted) vwith operating costs plus
debt service (appropriataly discounted) over the terns of financing
specified in paragraph 1. above, Vor industry the generation of sevage
wvould be directly measured and charges vould be based on the volume of
sevage; for households and commercial users the charges would be covered
by a4 surcharge on metered vater usage. 5Since household vater vaiage 13
about 252 larger than sevage flow, the surcharge per W) of household
uwsage vould only be 80X of the caleulated average charge for sevage.

To give some feel for the charges required, two different
assupptions vere made regarding the flow of sevage, Under Case “a" major
induserial users vere not assumed Lo be connected and other ysage was
assumed to build up to 4 maxisum of 5.4 million W) of sevage by 1949,

1/ Moter All tables are at the end of Annex C.3.
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(see Figurel?., This is 90% of treatment plant capacity, Under Case - Y
major industrial users vere connected but assumed to gradually enact
conservation measures because of high fees, By 1989 this would imply a
savage flov of 6.2 million M3, Since this exceeds plant capacity, the
capacity figure of 6.015 million M3 was used in 1989 and thereafter.
Finally, as also shown in Table 5, if the flow from the army base is
charged at 45% of the calculated average charge to reflect construction
of their own collection network, but major industrial users are
connected, the revenues will be roughly halfvay betveen Case "a" and
Case "b".

For simplicity in calculacing the required average charge, industry
and households vere assumed to pay the same fee per N’ of sewvage
generated, although industrial wastes will involve a higher BOD content.
From a financial standpoint, higher charges to industry might not recoup
mich addicional revenue, if, as is hoped, they induced conservation
measures by industry (See also the discussion in Annex C.2.).

Finally in caleulating the required average charge per M of
sevage, operating and maintenance costs wvere assumed to rise at 10X per
annum from the consultants' estimate of 36) thousand JD in 1985, Neo
provision vas made for financing extensions of sever lines cut of current
revenies.

Two types of charges vere calculated: a conscant nominal charge
and a conscant real charge, i.e., a growiog charge vhich keeps pace with
inflation. While tariffs are conventionally calculated as a flat nominal
fee, in a vorld of inflacion this procedurs leads to a high inicial
charge to the consumer in real terms, relactive to his income, but one
that declines capidly both in real terms and as a percentage of income.
This type of charge vould create difficulcies for many consumers in the
projeat's inicial years. In contrast, the constant real tariff starts at
a mich lover percentage of income, Dut grovs at the same rate as
inflacion, this maintaining 4 msore constant relactionship to the
consumer's ability to pay. The uw}'u tariff also corresponds more
gclosely to vater (ndustry practice.t/ Since the required average charge
is computed 50 as to equate the presant values of revenues and costs, the
total debt plus interest charges vould eventually be zoversd.

As shown ia Table & the comstant nominal average charge required fo
cover total discounted costs ranges from aboutd. 740 JO/W to
0.415 J0/N) of sevage, vith tne lover figure resulting from the

1/ The formula used to caleulate the required average charge is)

=19
1,04 R :ﬁoiuan Flovigageeller)® (124)7F)

= (Pres, Yalue of) Debty/i/1985* =19 366 (L. 1)%(1eg)""
Y lam

where r * annual drovih of eharge, and @ = discount rate. The discount
Fale was st 2qual 1o the loan terms of 3L and ¢ set equal to iero
(eonstant nominal tariff) or, for simplicity, A% (constant real tariff),
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combination of $30 million grant and the attainment of plant capacity by
1989, The corresponding household :urchnr’.u per M? of vater usage
range from about 0,590 JD/M3 to 0,333 JO/MJ,

The corresponding constant real charge (groving in nominal cerms by
8% per annum) ranges from a 1985 figure of about 0.345 JO/MI of sevage
to a low of about 0.200 JO/M) of sevage, Again the low Eigure results
from the combination of a §30 million grant and the attainment of plant
capacity by 1989, The corresponding household surcharges per MJ of
vater in 1985 range from about 0.275 JD to 0.160 JD.

These .alculations suggest that the most i{mportant step in cost
recovery would be ro implement a policy of steady groving tariffs, in
line vith the average consumer's ability to pay. As argued in the
economic section (Annex C,2), the required constant real tariff is vell
vithin the poor's ability to pay. In contrast, the constant nominal
charge probably represents too high an initial burden and might be
unacceptable. Either constant nominal charges or constant real charges at
the calculated rates vould make the project financially viable under the
loan terms described in paragraph | above.

&, Sensitivicy Analysis of Financial Terms:

This section will examine briefly the sensitivity of the average
charges required for cost recovary to the folloving:

a) 10X varlacion in construction costs.
b) A slovar rate of household connection.

A 10X variation in construction costs from the consultants’
estimates could result from over or under-estimate of the basic
construction cost, a difference between actual contingencies and the
allovance or an error in estimating the rate of i(nflation. For axsdmple,
@ 122 rate of inflacion during construction, as opposed to an B% rate,
vould ralse the inflation adjustment in Table 4 by about 2 million JD or
about 103 of the value of the project.

Since construction costs represent betveen 60% and 75% of the
present value of debt service plus operating costs that mist be recouped
(corresponding to the §J0 million grant case and the 100X fimancing case
revpectively) a 10X difference between actual construction costs and
estlimated construction costs vould produce a 6% to 7,.35% change in the
required tariff,

A 102 lover rate of household connections over the project's 1ife
vould lower the average flow of sevage by 103 in each year. This in
turn would imply that a 10X higher charge vould be required o cover
costs. In fact, the effect of a 105 lower rate of connection in the flest
5 years vould be much less, POSCLPORLAE capacity utilizacion by one year




at the most., Even a JOX slover rate of connection in the first 5 years
would reduce the total present value of sevage flow in the first twenty
years of project by less than 3% in the case of constant real charge.
Thus the impact of a slower rate of connections on the required average
charge vould not be great.

- 1 Addendum to Financial Analvysis

Water Distribution System Improvements

A neral The financial analysis prepared by the consultants and
contained in the Feasibility Study, Chapter 9, has been accepted by USAID
as adequate for the wvater distribution system improvements element of the
project,

5. Consultants' Methodology = The consultants' analysis (ncludes
expenditures sufficient to construct all elements recommended for Phase |
which involves an increased investment of about $3.25 million over what
i3 included in the proposed project, The consultants have also assumed
full debt financing vith terms of § percent annual interest, 24 yaars
repayment period vith & years of grace, An 8 percent interest rate and
some grant or equity financing is more probable, The consultants have
also projected a somevhat higher project cost than seems reasonable to
@ither USAID or the G.J,

These assumptions vere combined with projections based upon
axisting sunicipal vater depariment records to develop a pro forma income
statement through 1990 (see Feasibility Study, Table 9.7). This analysis
indicated that current vater tariff rates would generate i{asufficient
reverues by 198) and thereafter; the current average tariff being JO
0.120/%7 and JD 0.L15/N% in Zarqs and Ruseifa, respectively.

c. Consultants’' Conclusion = Purther analysis indicates that
A\nCreasing the average rate to JD 0,165 M in 1984 vould provide a
positive cusulative cash flov) a sacisfactory result. Table 9.8 in the
Feasibility Study shovs a pro forma income stafement assuming such a4 rates
increase,

2. USAID Views = An increase in the average wvater tarktff rate was
found to be essential for financial viability., The increase is necessary
Secause (a) operating expenditures will rise faster than water sales
because inflation is rising faster than the estimated growth, (B) of th:
continual capital improvements, and ( ¢) of the Iner ased debt service
cost, The analysis .ndicates that a4 rate increase would be mecessary oy
1986 aven vithout implesentation of the proposed project,




c-1

The determination that an average rate of JD 0,165/4 wauld be
necessary to cover costs was straightforvard., The reasonableness of this
proposed rate vas determined by escalating the current average rate of
JD 0.120/M) from 1979 to 1984 at 7.5 percent ( a conservative inflation
rate). This analysis indicates that a rate of JD 0.172/M vould be
reasonable;| the proposed rate equates to only a 6.6 percent anmnual
inflation rate.

E. Uggio Conclusion = USAID has concluded that under all assumptions
taken by the consultants, the vater distribution system improvements
glement of the proposed project is financially justifiable if the vater
tariff rate will be increased sufficiently. As the proposed project will
nave a lover capital cost than assumed by the consultants and as the
structure of the financing may be more favorable, USAID believes that the
average vater tariff say not need Lo be increased as much as estimated.
Hovever, as revenues generated by both vater and vastevater sarvices may
be utilized by this Zarqa~Ruseifa utility to maintain financlal
viability, it may be appropriate to charge an average of JD 0.165/13,

or more., The amount of increase should not, hovever, exceed vhatever
rate would exist if regularly escalated at the inflation rate (che
equitability of this is discussed in Annex C.1, Soclal Soundness
Analysis), The AID Assistance Agreement will require the Covernment to
study, develop and establish an appropriate and acceptable tariff
schedule prior to the completion of the project,




SEMERACE PROJECT
SOMEDULE OF DEST AND DEST SERVICE - FIRST TEN YEARS
CASE 1 = 100 LOAN FINANCINC

(000 §5: JD 1.00 = U.S. § 3.29%)

1981 1982  158) 1984 1985 1986 1987 1988 1989 1990 :
Debt (begin. Year) -- $227 30838 60407 78389 76676 74826 72828 70670 68340 )
Comst. Expend. S026 24224 2060 12644 -- -- - -- -- --

Interest 200 1387 3509 5338 6271 6134 5986 5826 5654 5467

Capital Bepay -- -- -- -- 1713 850 1998 2158 2330 2517

Dbt Serwice -- -- -- -- 7984 7984 7984 7984 7984 984 Eae
Debt (Year Ead) $227 0838 6007 78389 76676 74826 72828 70670 68340 65823
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Figure 18

CONSTRUCTION COSTS OF SEWERAGE PROJECT
(000 JD Unless Noted)

Engineering

4/ 4 5/ & Inflation Dollsrd/
Const. Local  Contingency. Management Adj. . 8/ Total Equiv. (50
Plantl/ 4082 49.5 408 763 1084 6337 20595
Collection?/ 8921 68.6 892 1668 2355 13836 44976
Sub-Total 13003 62.6 1300 2431 3439 20173 65567
Laadd/ 736 100 - - - 736 2392
Total 20909 67954

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

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

’Lrnxc-Jquy Memo (1/28/81). (Trunk lines are JD 2,138,000, collection JD 6,738,000.

/' Pirmie-Jouzy, Zarqa-Ruseifa Feasibility Study, Table 7-2 and pg. 9-12

+/ Pirnte~Jauzy Memo 1/28/81, June 1980 prices

o/ Pirnie-Jouzy Mumo 1/28/81

»/ 103 of 1aw construction costs, Pirnie~Jouzy pg. 9-1

7/ 173 of construstion plus c0nt1ngcncy Plrnxe-Jouzy pp. 9-1, 9-2

3/ 'd on 402 of construction & contingevcy in 1982, with inflation factor of 16. 6%, 40% of
construction & contingency in 1983 with inflation factor of 26X, and 20X of construction and
conting. in 1984 with inflation factor of 36%.

9/ L JD = $3.25
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Figure 19

PROJFECTED 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)l/ 1416 1274 1132 990 848
Total (b) 2554 4127 5032 5721 62483/
Total (c)2/ 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 H3/yr was used.

Assumptions:

l. Connection Rate ~19 households per day.

2. Average of 7 persons per household

3. Flow/c/d= .068 43 (1985), .069 M3 (1986), .070 M3 (1987), .071 M3
(1988), .072 M3 (1989).

4. Army Base connection rate * 96 peraons per day with flow as above.
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Figure 20

COST RECOVERY
AVERAGE CHARGE PER M3 OF SEWAGE

CASE I
100% Loan Financig&
19 85 1986 1987 1988 1989 1990
Oper. Cost 366 403 443 487 536 589
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 Jo/m3.

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

Constant Real Tariff - Nominal Tariff Growing at Interest Rate

Case la - .345 JD/M3
Case Ib - .301 Jp/M3
CASE I1
$ 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 Ila ~ .656 Jp/M3
Case IIb - .557 Jp/M3

Constant Real Tariff - Nominal Tariff Growing at Interest Rate

Case lla - .307 Jo/M3
Case I1b - .267 JD/M3
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Figure 20 (cont'd)

CASE LI
$ 30 Million Grant

1985 1986 1987 1988 " 1989 1990

Oper. Cost 166 403 443 487 536 589

Debt Ser. 4448 4448 4448 4448 4448 4448

Case
Case

Case
Case

Constant Nominal Tariff

IIIa - .491 Jp/M3
IIIb - .416 JD/13

Constant Real Tariff - Nominal Tariff Growing at Interest Rate

Illa - .230 JD/M3
II1Ib - .200 JD/M3



ESTIMATED INCOME DISTRIBUTION, WATER CONSUMPTION AND SPENDING ON WATER
AND SEWERAGE/ZARQA AREA 1979

Range Av. Metered Av. Annual X of Income X of Income

Anmual Water lse Water 2 of Income on Cesspooll/ Cesspool
GCroup Income (M3 /mo.) Expend. on wvater Installation Pumpou t

{JD) (JD) '
Lowest 20 0-1000 5.0 4.8 over .5 over 5.0 over .3
next 2u 1001-1320 6.5 7.0 .5 to .7 3.8 to 5.0 4 to .5
neat 20 1321-1620 8.9 10.6 .7 to .8 3.1 to 3.8 4 to .5
next 20 1621-246C 12.2 14.9 .6 to .9 2.0 to 2.1 .4 to .6
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.

Poorer families probably reduce costs by digging the cesspool pit themselves.

Source:

Pirnie-Jouzy, Zarqa-Ruseifa Feasibility Study Pg. 10-9, 10-11

17 9an81J
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PROJECT DESIGN-SUMMARY

LCGICAL FRAMEUOERK

ANNEY. It

Da~a 1 nf k
o el LR

Life of Project:

From FY 32 to FY 8¢

Total U.S. $ Funding $ 15.0 Hillion
Date Prepared: Julsw 7. 1423

Project Title & Number: Zarga - Ruseifa Water and Wastewater - Project 273-u234 _)

HARRATIVE SUMMARY

ORJECTIVELY VERIFIABLE IHRDICATORS

MEANS OF VERIFICATION TAPORTAHT ASSUMPTICHS

%. Program or Sector Goal:
e bLroader onjective
Lo whicn this project
contributes:

aproveld actess to safe
water supply and vastewater
collection and Lreatment
fasilities in 2ll major
urbun areas.

Maeasures of Goal Achievement.

Ylunters and percentages of urban
residents provided with scrvices.

Assumptions for achisvins
Toal taraetc:

Govermment of Jordan Hone - Acii=vem=nt 7T

Records.

proje<t purtose wil:
directly assist in secior
<ozl =chieverent.

)
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Project

Title & Number:

PROJECT DESIGH SUMMARY

LOGICAL FRAMEWORK

Zarga - Ruseifa Water and Wastewater - Project 278-0234

RARPATIVE SIMCARY

OBJECTIVELY VERIFIABLE IHDICATORS

MEARS OF VYERIFICATION

IMPORTANT ASSURITONL

)

B. Project Purpose:

Inproved wuter and waste-
water facilities availadle
1o residents of Zargqa and
Ruseiflfa at affordable rates)

Conaitions that will indicate purpose
has been achieved: End or Project
stautus.

About 85 percent of residents are
receivins vater on a more reliazsble
basis and wvith improved quality.

About 60 percent of households and
pusinesses are sewered.

Environmental quality of Zarqa-
Ruseifa region enhanced because
ol' sewage collection and treatment.

Zarqu-Ruseifa water office of WSC
a visble entity with rully trained
starf.

SC records

Chemical, biological
and bacteriological
tests.

Ascumptions for achievinge
purpose.

Systems completed and
operated as desicned.

Hater quality monitorins

program for Zarqu-RKuseita
estsllished
ordinance promul.ated.

and ¢ ewer

J
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Page 3 of L
PROJECT DFESIGH CUMMARY
LOGICAL FRAMEWORK
Project Title & Number: Zarqa-Ruseifa Water and Wastewater - Project 278-023L
HARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPCRTANT ASSUMPTIONS
Cs (utputs: Magnitude or Outputs: Assumprions for achievine
Outputs:
Improved weter distribution | About 41 km of new water pipe, pressure |Construction progress |Techniczl dcsign adequate
System. reducing valves und other valves in- reports. to provide services at
cluding addition of service mains. WSC’ andlAID| Bonitoring desired levcls.
Installed and operating About 191 km of sewer pive insta’led, 7 WSC will supervise rraject
wastevater collection about 26,000 sewer connections. {ess- implementation adeau:*2ly.
system. pools eliminuted when liouseholds are
connected to sewvers.
o
Operating sevage treatment Facilities capable of treating . 1 \
plant. effluent from counected population w 4
and septage from population not
sewvered.
Improved administrative Zarga-Ruseifa Office established. Progressive rate schedule
capabilities of WSC and enables access to system
Zargqa-Ruseifa Office. and contributes to cost -
Tariff Study completed. Water and Severage rates sct. recovery.
Training programs estab- All employees of Zarqa-Ruseifa Ofiice YUSC will be able to hire and
lished. have received training. train sufficient skilled

people to operate system com-
ponent correctly.




PFROJECT DESIGN SUMMARY

LOGICAL FRAMEWORA

Project Title & Nunber: Zarqa-Ruseifa Wates and ¥astewater - Project 278-023%

ANHEX D
Page L or 4

HANKMATIVE SIBBIARY

ORIECTIVE VERIFIAELE INDICATORS

HMFANS OF VERIFICATIOHN

IIXPORTANT ~SSUMPTIONS

)

D, Ingjuts:

nll mecessary equlipment
#2%al mulerials, construoc-
tivn and eagineering:
services v build and
start up anticipateld
Llpuls.,

dstancse and

Tecmical =g

Lratelns.

Ieplasentation Target (Type
and Quantity).

Wastewater Treatment Plant una
Pumpim Station.

Severagse
Waler

Snstruction Jupervision
sdagal

Interest durin: Construction

e tiors wra Tralnlnye Corvizes
oasaitig: zervices o assis=L 25
mprove LT adsinistirative capabi-~.
ity and prepare rate studies,
alori=Lemm technical assistancs Lo
Jet up training prograss in Jordan,
Short-Ltorm obzervation £ trainine
G atoutl 5% emploeyvecs: al waste vuler
utilaty,

Badget and Inplementa-
tion schedule:

(Hillicn Doliars)

. -y
il adel 4

T

I
e d T

Bid Document issucd :2/35°

Contraect swvarded i
Coastruction
vcnpleted o/ M

Assumptions for Pro-
viding iuputs:

All AID arxd GAJ funds
rade availablie in {ful:l
on a timciyr tasis.

(Milljon follers)

Ahs
GOJ-—L LGS
7 .-'_" .
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PROJECT CHECKLIST

Listed below are statutory criteria
applicable generally to projects
with FAA funds and project criteria
applicable to the individual funding
gource: Economic Support Fund,

CROSS REFERENCES: IS COUNTRY CHECKLIST YES

UP TO DATE?

HAS STANDARD ITEM

CHECKLIST BEEN

REVIEWED FOR THIS YES
PROJECT?

GENERAL CRITERIA FOR PROJECT

1, FY 1982 Appropriation Act
SectTon 523; gﬁ 530. BIAA}

Sec. 053(b),

(a) Describe how authorizing and Committees have been notified through
appropriations Committees of Senate the normal Congressional Notification
and House have been or will be noti- process; see STATE 250595, . The
fied concerning the project; assistance 1s within the USAID‘/Jordan

(b) 1is assistance within (Opera- OYB,
tional Year Budget) country or
internaticnal organization allocation
reported tc Congress (or not more
than $1 million over that amount)?

2. FAA Sec. 611(a)(1). Prior to Yes.,
cbligation in excess of $100,000,

will thera be (a) engineering, fin-

ancial or other plans necessary

L0 carry out the assistance and

(b) a reascnably firm estimate of

the cost o the U.S, of the

agsistance?

J. FAA Sec. 611(a)(2). If further No legislative action required.
legislative action 18 required

within recipient country, what is

bagia for reasonable expectation

that such action will be completed

in tize %o permit orderly accomplish-

=ent of purpose of the agsistance?




4, FAA Sec, 611(b); FY 1982
Appropriation Act Sec., 201, If

for water or watar-related land
rescurces construction, has project
rst the standards and criteria as
get forth in the Principles and
Standards for Planning Water and
Related Land Resources, dated
October 25, 19737 (See AID
Hanlv~nk 3 for new guidelines,)

5. FAA Sec, 6ll(e), If project is
capital assistance (e.g., construc-
tion), and all U,S, assistance for
it will exceed 31 million, has
Mission Director certified and
Regional Assistant Administrator
taken into consideration the
country's capability effectively

to maintain and utilize the
project?

6. FAA Sec., 209, Is project sus-
ceptible of execution as part of
regional or multilateral project?
If so why is project nct so
executed, Information and conclu-
sion whether assistance will
encourage regional development
programs.

7. FAA Sec. 601(a), Information
and conclusions whether project will
encourage efforts of the country to:
(a) increase the flow of interna-
tional trade; (b) foster private
initiative and competition; and

(e) encourage development and use
of cooperatives, and credit unions,
and savings and loan associations;
(d) discourage monopolistic
practices; (e) improve technical
efficiency of industry, agriculture
and commerce; and (f) strengthen
free labor unions.

ANNEX E

Yes,

Yes, certification included in Project
Paper as Annex F,

Project does not lend itself to regional
adaptability. However, multilateral
funding {s anticipated.

Project will encourage efforts under

(b) as the project will be built by the
private sector under competitive bidding.
Project will assure scme increagse in the
flow of international trade as various
engineering services and possidbly commeditl
of U.S. origin will be procured.
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8, FAA Sec. 601(b), Information and U.S, private enterprise is expected %o
conclusion on how project will en- furnish virtually all of the engineering

courage U,S, private trade and servicea performed under the project as
investment abroad and encourage well as possibly a portion of the equipment
private U,S. participation in required in the project.

foreign assistance programs
(including use of private trade
channels and the services of U.S,
private enterprise).

9, FAA Sec. 612(b), 636(h); FY 1982
Apgrogr!atIon Act Séc. 507. Describe
steps taken to assure that, to the
maximum extent possible, the country
{s contributing local currencies

to meet the cost of contractual and
other services, and foreign currencies
owned by the U.S, are utilized in lieu
of dollars.

The Assistance Agreement will so provide,

10, FAA Sec. 612(d). Does the U.S, Jordan is not an excess currency country.
own excess foreign currency of the

country and, if so, what arrangements

have been made for its release?

11, FAA Sec. 601(e). Will the project Yes.
utilize competitive selection proce=-

dures fcr the awarding of contracts,

except where applicable procurement

rules allow otherwise?

12, FY 1982 Appropriation Act Not such a project.
Sec. 321, 1T aaaEst&nce Ts for the

production of any commodity for
export, is the commodity likely to
be in surplus on world markets at
the time the resulting productive
capacity beccmes operative, and is
such assistance likely %o cause
substantial injury to U.S, producers
of the same, similar or competing

gommodity? .
13, FAA 118(c) and (d)., Does the The proJject does comply with Reg. 16

project sompLy with the environ- and will not affect any tropical forests.
mental procedures get forth in AID .

Regulation 16?7 Does the project or
program take into consideration the
problam of the deatruction of
tropical foresta?
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14, FAA 121(d), If a Sahel project,
has a determination been made that
the host government has an adequate
gystem for accounting for and
eontrolling receipt and expenditure
of project funds (dollars or local
currency generated,

FUNDING CRITERIA FOR PROJECT

Project Criteria . Solely for
Fconomic Support rund

a, FAA Sec. 531(a). Will this
agsistance promote economic or
political stability? To the
extent possible, does it reflect
the policy directions of FAA
Section 1027

b. FAA Sec. 531(c). Will assistance
under this chapter be used for
military, or paramilitary activities?

. FAA Sec, 534. Will ESF funds be
used %o finance the construction of
the operation or maintenance of, or
the supplying of fuel for, a nuclear
facility? If so, has the President
certified that such use of funds is
indispensable to nonproliferation
objectives.

d, FAA Sec. 609. If commodities are
%0 be granted so that sale proceeds
will accrue to the recipient

gountry, have Special Account
(counterpart) arrangements been

made?

Not a Sahel project.

The project will promote the economic

and political stability cf Jordan by
contributing to fulfillment of the
country's five year development plan,

The provision of safe water is consistent
with Section 102,

No.

The project will not involve a nuclear
facility.

Not applicable,




UNITED STAT ) AGENCY FOR INTERNATIONAL :VELOPMENT

AMERICAN EMBASSY
AMMAN = JORDAN
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CERTIFICATION PURSUANT TO SECTION 6ll(e)
OF THE FOREICN ASSISTANCE ACT OF 1961
AS AMENDED

I, Walter G, Bollinger, the principal officer of the
Agency for International Development in Jordan, having taken
intc account, among other things, the maintenance and utili-
zation of projects in Jordan previously financed or essisted
by the United States, do hereby certify that in my judgment
Jordan has both the financial capability and the human
rescurces capability to effectively maintain and utilize the
capital assistance project, Zarqa-Ruseifa Water and
Wastewater,

alter G, Bollinger
Director, USAID/Jordan

Sept. /6, 1992~ l2) ot~




PROGRESS ON SPECIAL COVENANTS IN PRIOR LOANS

A. Amman Water and Sewerage - Loan 278-K-023

There are eight special covenants in the loan agreement signed in August 1978.

In the amendment to the agreement signed in September 1979, three of the

special covenants were amended, The status of campliance with the commitments :
of each covenant is as follows:

Section 6.1. Project Evaluation. Scheduled for December 1983, '

Section 6,2. Water Monitoring System. The AID-financed consultant studying
wastewater collection treatment at Zarqa and Ruseifa has prepared a
detailed report on the source and treatment of industrial effluents in the
project area. A copy of this report is on file at NE/PD, The Royal Scientific
Society, in conjunction with the University of Jordan and the Ministry of Health,
has been nonitoring the physical, chemical and the biological parameters of
water quality in the Zarga River and the King Talal Reservoir since mid-1980.
The report of an AID-financed team that has reviewed this work is due in

* October 1982. In addition, the Natural Resources Authority, as part of the AID-
financed Ground Water Resources Investigations Project, 278-0243, will under-
take a comprehensive study of the hydrogeological parameters of surface and
ground waters in the Amman-Zarca basin,

Section 6.3. Sludge Disposal., The problem has been addressed in two studies,
A British consultant on solid waste disposal (see covenant in Section 6.7) has
considered the option of composting sewage with solid wastes, The problem of
sludge disposal has also been considered as part of the Greater Amman Waste-
water study (see covenant in Section 6.4). USAID has discussed the various
options suggested in these studies with GOJ officials, AWSA will start
producing dried sludge from the improved facilities financed by this project
in May 1983,

Section 6.4. Increased Sewage Treatment. Met. The AID-financed Greater Amman
Sastewater Study provides a plan for expanding the treatment of the increased
cquanity of piped sewage that will result from the project. USAID is now
financing the design of facilities to expand the wastewater treatment plant at
Ain Ghazal and of facilities on the cutside of Amman to treat the increasing
amounts of waste water in the metropolitan area. Funding for construction of
these facilities has been included in the Goverrment's Second Five-Year Plan.

Section 6.5. Access of Lower Incame Families, Met. A survey has shown that
the problem of sewer connections is not as critical as anticipated at the time

of project approval. \
Section 6.6. Sufficient Water. Met. JVA has campleted studies to determine

the best method of supplying water to AWSA's distribution system from JVA's
terminal reservoir., In satisfaction of Condition Precedent Section 5.2(h),

JVA has camitted a minimm of 30 million cubic meters (MM) of water per year
to municipal uses in the Amman-Zarga areas until the Macarin Dam is constructed
and 45 MCM per year thereafter,
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Section 6.7. Solid Waste Disposal. A study of solid waste disposal in the
Greater Amman area has been campleted by a British consultant. The Govertment
is considering the consultant's recammendations.

Section 7.8. Water Rates. At AWSA's request AID has financed the services of
a financial advisor to help it improve its fiscal management and to provide the
information on which to base water rates. There have been two rate increases
since the loan was authorized.

B. Agaba Wastewater Project - Loan 278-K-026

Progress toward camplicance with the commitments in six special covenants in the
loan agreement is as follows:

Section f;;l' Evaluation. This was original scheduled for August 1982, but will
need .to be delayed.

Section 6.2. Water and Wastewater User Charges. 'The Goverrment expects to have
developed a preliminary schedile of water ﬁ wastewater tariffs by the time
canstruction of the systems is campleted,

Section 6.3. Staffing and Training. The WSC has hired senior staff to work on
construction supervision with the consultant. Additional staff will be recruited
to fill other positions. Agaba's training plan will be part of the National
Training Program, which is being developed with AID assistance.

Section 6.4, Effluent Irrigation System. The effluent irrigation system
described in the Project Paper will not be constructed since the method of
treatment has been changed to waste stabilization lagoons. The revised
project has proposed a simpler effluent irrigation system with no signifi-
cant health or other hazards to Agaka's inhabitants,

Section 6.5. Qa Disi Water Supply and Distribution Project. Met. Construction
of the water project has been campleted.

Section 6.6. Sufficient Borrower Financial Support. Since construction has not
yet started, it 1s too early to judge the Borrower's performance on this covenant.
There is no reason to doubt that, to the extent not available from revenues,

the Borrower will make available, from its own resources, sufficient funds to
allow WSC to meet the operating capital needs and to carry out necessary
extension and improvements of the wastewater system on a continuing basis.

C. Irbid Water and Sewerage Project = Loan 278-K-028

Pecause of delays caused by the redesign of the project, it is too early to
report significant progress toward campliance with the special covenants.
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THE HASHEMITE KINGDOM
" OF JORDAN )
NATIONAL PLANNING
COUNCIL
AMMAN
Tel, 44466 - 44470
P. O, B. 355

Teleg. NPC — Amman

No. ..128/9/.9.1%......
Date .......2.4./2/1981..

Dr. Xdgar C. Harrell,

Anerican Embasny,
Amman,

Dear Dr. Harrell,
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Subjects Zarka/Ruseifa Water and
Wastewater Project.

As you know, the Nstional Plaaning Counocil has engaged the
£ira of Malcolm Pirnie Inc., in association with Jouxy
to study the technical and ecomomio feasidility of water distribu-
tion system improveaent, wastewater colleotion and srsatment and
stormwvater drainage in the munioipalities of Zarqa and Ruseifa.
Copies of their report have been made available to you with our
letter Yo, 128/9/136 dated January 10th, 1981. We have acoepted
the reccmaendaticns of the oconsultants for Phase I and have
instruoted thea to proceed with the design of the projects.

and Partners,

The estinated cost of the recosmended FPhase I of the Project
(for the needs of the cities through 1980) ia JD 37,359,000.
Because Fhase I represents a large invistaent, we oonvened a
meeting of representatives of the National Planning Counoil, the
Ministry of Munioipal, Rural and Environmental Affairs, the Water
Supply Corporation and the municipalities involved to determine

The participants deocided to modify the recommended Phase I
investaent to provide only for the immediate construstion of those
elements ocusidered the highest priority needs. The description
of these elements is listed below.

1, Construot the sewage treataent plant northwest of Zarka
at the proposed site adjacent to the Zarka - Sukhnah
road with two treataemt trains,

2. Construct the sewage collection systems for the populated
portions of Subsreas II, III, IV, VII, and the Army Base.

3o Construst trunk sewers to collect industrial wastewater in
Subarea X and another trunk sewer to the Ruseifa Bridge to
serve the major industries along the Zarika River {n Zarka

and Ruseifa.

n/
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4. Construct the water distribution systea expansion and
reinforoement for Ruaseifa.

5 Construct about 50% of the water distridution systea
improvements for Zarka,

Therefore, the estimated cost of the projeot has been reduced
to JD 25,876,000, which is divided into several Construotion
Packages as shown in the attached table,

: In our subsequent discussions you indicated that the United
States would be able to finance a portion of the cost of the
Project. Jor this purpose, therefore, I hereby request that the .
USAID provide a total of U,S.$ 40.0 million for this project, of
which U,8.8 30,0 aillion would be a loan and U.S.$ 10.0 million,
s grant, The elements that would be financed from the loan and
grant will be the subject of further discussions between our staffs,

The Government of Jordan undertakes to provide or cause to be
provided the balance of the funds necessary for the oconstruction of
the project,

a®

I am pleased to inform you that the Water Supply Corporation
vill be the implementing agenoy for this project,

Tours sincerely,
_-\ :
/)

4
—’./{Nhl‘{,k{-/%,,“/
7 President

T T e— A —— ——
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ZARQA AND RUSEII'A - JORDAN
IICIPAL ¥ATER DISIRIBUTION IMPROVEMENTS AND SEWERACE AND STORMWATLR DRAINACE SYSTEM
PROPOSED PHASE I COHTRACT BREAKDOWM (1981-1550)

- Construction Other Project Total Local foreign
Conlract Description v Cost Cost Cost Cost Cost
to. (1000 D) (1000 JD) (10C0 30) (1000 ID) (1000 3D)
INITIAL COuSTRUCTION (1981-1984)
w-S-1A Subarea 111 Scwer & Water 3,492 2,300 5,792 2,673 3,116
s-18 Subarea IV Scwer 1,004 661 1,665 799 s )
S-2A Jarqa & Ruselfa Trunk - Subarca X Scwer 1,703 1,122 2,825 1,356 1,463
¥-5-28 Subarcas Il & VII Sceer & Waler 3,392 2,234 5,626 2,492 3,136
S-5 Two Train Plant & F, Sidc Puap Station 4,082 J,Ll4 7,496 1,874 5,622
w-1 fusclifa Taler 330 547 1,377 275 1,102
w-2 Subarcas I, IV, VI, & XII Water 660 435 1,095 219 676 1
Sublotai = - 15,163 10,713 25,3876 9,693 16,183 ©
AR D CeSIEICTIon {1984-1990)
S-3 < t.acas I, VI, VIII, XI1I Scwer 2,525 1,336 3,359 1,612 1,737
€.y Sobareas XULI, XVI, \VIL Sceer (Ruseifa) 2,il5 1,393 3,508 1,656 1,524
S-6 Cuc Traln Plant Additlon 1,061 699 1,760 450 1,320
w-) “ularca V Water 120 - 120 : 24 = =
-4 “.farca VI Water 150 - 150 36 s
%-5 € draren IX & X Waler 100 = 100 20 S0 Jg
»-5 *aler Teansaission Facllitles 400 - %00 S0 30 =&
- Ul located Water 350 - 350 70 20 N
ST-1 “tos water Bralnage (Zurqa & Ruseifa) 1,030 676 1,706 = _S19 557
S e e iy T 7,351 ____b,2102 S5 4S5 755 6,698
Total 22,534 14,515 37,359 14,378 22,551
e e o . T TTAT= . T R N N S e S TSR Ty e ———Tg——= =t e ep——my e )~y
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ANNEX I

Multidonor Participation and Coordination

I. Introduction

This annex summarizes the events which have taken the GOJ from its
request to USAID to finance the highest priorlity elements of the
recommended initial investment phase for water, sewerage and
stormwater drainage services for Zarqa and Ruseifa (Annex H) to

1ts decision to undertake implementation of the entire recommended
initial investment phase with the financial involvement of the World
Bank (WB), West German Kreditanstalt fur Weideraufbau (KFW), and
Islamic Development Bank (IDB) and outlines the relationship between
these donors and AID as it relates to the implementation of the GOJ's
development efforts in Zarqa and Ruseifa,

II. Bacgground

Page 2 of this Project Paper(Part I, Section A.3) sumarizes the
history of this project. As reported therein, the GOJ deciled in
September 1980 to implement only a portion of the initial investment
phase as recommended by the consulting engineers. The consultants
then prepared appropriate “contract packages" for implementation of
this project and presented these in a report on January 28, 1981,
On February 26, 1981, the GOJ formally requested $40.0 million
($30.0 million loan and $10.0 million grant) in financial assistance
from AID for the implementation of "those elements considered the
highest priority needs." This request and description of those
elements constitutes Annex H. This Project Paper was completed and
presented to AID/W for appr-val in March 198l and recommends AID
support for only that portion of the initial investment phase the
GOJ decided was its highest priority need and for which AID assistance
was requested, USAID's project was approved by AID/W in April 1981,
out USAID was advised that the 334.0 million requested
by USAID would probably not be forthcoming and that $15.0 million
would be the more likely contribution.

During the summer of 1981, Jordan was afflicted by a relatively
serious cholera outbreak. While the specific source(s) of this
outbreak could not be determined, the known linkage of poor
sanitation to cholera resulted in the priority of projects such as
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Zarqa-Ruseifa being raised significantly by the highest levels

of the GOJ, The Office of the Prime Minister made it known that
all relevant GOJ agencies or authorities should accelerate, if
possible, any projects that could impact positively on potential
health and sanitation problems. The NPC, as one example,
responded by reconsidering the decision to implement only a
portion of' the recommended initial investment phase for Zarqa and
Ruseifa for which AID assistance had been requested, Ultimately,
the GOJ decided that the health risks of not implementing fully
the recommendations were too great and that it would endeavor

to attract sufficient financial resources for complete iaplementa-
tion., The GOJ and USAID agreed that AID's assistance would be
applied to those project areas where the effects of the project
had the greatest potential beneficial impact.

The GOJ had begun seeking additional sources of financial support
prior to the decision to implement the entire initial investment
phase and prior to learning that AID would probably not be able to
provide more than $15,0 million. The WB expressed some interest

as early as late 1980, but because of its project devel-prent.
process, could not be commital at the time of USAID's Project Paper
presentation to AID/W, The GOJ continued in its efforts to obtain
additional financing and succeeded in attracting the WB, KFW and IDB,
Each of these donors began its own project development process

with the WB assuming appraisal responsibilities for the KFW.

In assessing how support could best be provided, the WB and KFW,
and %o gome extent the IDB, were constrained by the inability to
finance local currency costs, This constraint was mollified
somewhat by the definiticu of foreign exchange costs used by the
WB and KFW; stated sizmplistically, each applies a sor: of
componentry rule to a commodity or service in determining 17 it
is a foreign exchange or local currency cost, e.g., if Jordan is
4 net importer of cement and steel, then locally manufactured
steel reinforced concrete pipe is considered a foreign exchange
cost to the extent of the value of the net imported components.
A3 a further complication, over 55 percent of the XFW contribution
was required to be tied %o procurement from West Cermany.

A3 a result of the appralsal process, {t became apparent %o the

WB, and consequently, the other donors, and the GOJ sthat, with

the potential avallability of over $54.0 =illion {n flnancial
assistance (including AID) subject %o varicus constraints, the
antire recommended {nitlal {nvestment phase could now ba Lwplemented,
a3 atrongly desired by the Prime Minister's Offlce, ({f a

{inancing formula could be deviszed % maximize the use of

all avallable funds, That {3, in the firss {nstance, USAID was

-y e Ty ST R T = W ‘e
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to provide $ 34.0 million toward an $ 80,0 million project

costing the GOJ $ 46,0 million and, in the second instance,

the four donors would be providing $ 54.0 million toward a

$ 100,0 million project still costing the GOJ $ 46.0 million, i.e.,
no net change,

Therefore, in late 1981, the WB, KFW and IDB were each requested
by the GOJ to base appraisals on the entire initial investment
phase providing services to Zarqa and Ruseifa through 1990 (see
Annex H) and providing a more immediate mitigation of the potential
health risks, A number of meetings were held involving all donors,
in both Amman and Washington, culminating in the decisive March 17, 1982, .
meeting in Amman where individual contracts were defined and assigned
to the various donors. ‘The WB, cum KFW, appraisal team arrived
‘ {in May 1982, and a final multidonor meeting was held during the
first week of June 1982, The IDE was not present for the June 1982 |
meeting but the decisions reached during the March 1982 meeting o
wera largely unaffected, -

III. GOJ Zarqa-Ruseifa Project Description

As mentioned above, the GOJ has decided to implement the entire
initial investment phase recommended by the consulting engineer
{n its feasibility study (Annex A). A summary description of what
{s i{ncluded in this phase is contained in Annex H. Generally, this
phase will provide for water distribution, sewage collection, sewage
treatment, and stormwater drainage services for the cities of Zarqa
and Ruseifa through 1990. Figure 23 illustrates all
that is included within this project as defined by the GOJ and

: appraised by WB, KFW and IDB. The total cost of this effort is
;»I estimated to be about $ 100,0 million,

'%1 Also as mentioned above, the various constraints under which the
various donors operate necessitated the final contracting
configuration defining donor participation in this project. USAID,
ahich had desired the application of U,S. technology, reluctantly
conceded the financing of the wastewater treatment plant to the
WB 3o as to maximize the use of {inancial resources available to
the GOJ , but has previded for obtaining an agsurance that the
treatzent plant to be constructed will be equivalent in all
respects to the one USAID wsa to {inance: USAID will
partially finance construction services for water diatribution
and wastewater collection services {n the "highest pricrity needs"
areas of Zarqa. USAID retained for partial AID-financing the provisicn
of construction supervision services, to be performed by the AID-
financed consulting engineer which prepared the feasibility astudy 2
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and final designs, as well as the provision of technical assistance
for operations, management and training services,

IV, Multidonor Relationships

Figure 3 of the Project Paper illustrates the several
construction contracts that constitute the AID Project 278-0234.
The components to be constructed and the sub-areas of Zarqa and
Ruseifa to be affected are indicated, These sub-areas can be seen
more clearly by relerring to Annex B, FigurelO, As indicated
in the GOJ's request for AID assistance (Annex H), these components
represent the highest priority needs as determined by the GOJ
and the municipalities of Zarqa and Ruseifa, The GOJ has not
altered its request for AID assistance, and USAID continues to believe
AID assistance should be provided for these highest priority needs,
Consequently, USAID, with AID/W concurrence, has not altered the
scope of its prcject to include any construction activities beyond
those requested by the GOJ (Annex H) and listed in Figure 3, _

A comparison of Figure 3 to Figur@3of this annex will
show in what ways and to what financial extent the WB, KFW and

IDB are contributing to the AID-financed project (278-0234). The
Figure | Implementation Schedule further {llustrates the
Interrelatedness of these various activities., The crfect of the
{nvolvement of the WB, KFW and IDB is the extension of water
distritution and sewage collection further through Ruseifa, This
can be seen by exarining Annex B, Figure 2, and.comparing the sub-
areas affected as indicated in Table 1 of this annex,

As indicated by Annex I (Project Description) to the AID Assistance
Agreement USAID will commit the GOJ to the completion
of the project as described by this Project Paper, i.e,, including
only those construction activities as indicated in Figure 3.

While USAID is supportive of the larger undertaking, USAID's
Project Paper has not analyzed this larger effor% and therefore
USAID can not conasider it as the project %o which AID is providing
agsistance., Conversely, as the WB, XKFW and IDB undertaking can
not be implemented without the successful i{mplamentation of the
USAID desoribded project, it i3 appropriate for those donors %o
conasider AID as a donor in their project,

There {3 cne exception to this clear separation of project

undersakings; USAID has agreed to partially finance the conatruction

supervision services which will includa services affecting

construction activisties in areas beyond those deacribed Iin Figure 3.
« USAID beliaves L% %o be imporzant %o zaintain the
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gervices of the same U,S, consulting engineer that prepared the

designs for construction supervision. This U,S, consultant has

been providing services under a three stage AID-financed (278-0181

and 278-0224) contract with the vhird stage to be that of construc-

tion supervision., All alternatives to USAID financing such services

for the benefit of the other donors were either infeasible, e.g.,

Joint financing with the WB, or unacceptable to USAID, e.g., the WB \
would finance such services after international competition to obtain

such services., Of even greater significance in making the decision was

the GOJ's own expression of its preferences to maintain a U,S. consul- !
tant, to maintain the same U,S. consultant, and to apply AID-provided

grent funds to the provision of such services, Thus, the AID Project

278-0234 will involve itself in the larger undertaking of the wB, KFW

and IDB to the extent that AID will partially finance ccnstruction

supervision services for all contracts listed in Figure 23,

Although not particularly relevant to the decision, USAID estimates
that there will be only i slight increase in foreign exchange costs
of constructior supervision as a result of expanding the area of
gervice over what {t would have been for AID's project alone.
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ZARC RUSETFA WATER SUPPLY % SZ. <AGE PROTECT

PROIRCT COST ESTIMATE AND FINANCING SCENARID

Figure 23
Dec,1932 Cost at curreus
Contcract Pacrhage Cost 1/ Pricas Financir

(rcx10007  Total Local Foreign Agancy

I Sewaj e Treatment Plant 4 :
(24,000 kg 8.0.D2.) 5,498 6,282 . 1,571 4,711 ' wB

7a,Trunk sewvers 2,362 2,702: 1,297 1,405 KEW
; :b,P/5 & F.M, (Civil WOorks: 213 260 110 130 KEW
J» Supply & Lay Collectiion sewars,
lay <ater pipes SA II & CII 2,232 2,034 1,271 1,38) USAID
4. Cicte S.A. III 2,390 2,430 1,3%4 1,286 USAID
\ 5. Ditto S.A. IV 719 323 395 423 USAID
§. Dicto S.A. I,vI, VIII & XIT 2,938 3,466 1,876 1,750 vs
7. Ditte S.A. XIII, AVI % XVII 3,260 3,347 1,864 1,58% I08
31, Supply Warter Pipes for S.A. I, :
G 2084 240 AP WA G0N A UpS B4,
I, X, XII, XIII, XVI, XVII 1,284 1,439 72 1,367 KEW
«and transmissicn main
5. Supply P/S Equip. % F/M Pipes 261 293 15 278 KEW
v , Lay wvacrer transmission main
% disctr. in S5.A.Y, IX & X 470 X20 260 260 IDS
Ja.Szorm drainage 1,380 1,47 706 765 I08
Jb.0&M¥ Dapoc/werkshep 9% 107 53 54 W8
1a.Consultants = supervis:ion 1,467 1,750 $20 1,240 USAID
i 18% " - Starct-up 100 120 1 108 USAID
1c.Financial expercs. 208 )9 24 215 USAID
14.WSC project 3taff 464 520 5¢0 - -
le.lanagenent/zechnical axperts 150 120 '8 162 w8
2. Tariff stucy 66 39 7 €2 WE
3. Training 50 70 39 33 USAID
-, Macers X opearacting aguipment 414 454 2] 441 K&
f. Land 1.%00 1,500 1,500 -
Sub Tozal 7,917 31,538 13,323 13,263
2. Interest cduring Jinscruction 2,960
Tozal 14,84
./ Includas 1%5% physical cancingancy on itams ! £o 10
./ Current prica tozil includes escalas:ion ¢ ““119 canssruceion at
following inflaticn rases: 3% for 1982 and 1983, 7.%% for 1934, 7.0% for
198%, 6§.0X for 1326 ana deyend.
Financing Availao.e '00CQ!
. e
W8 317 milliion 5,891
USALD 815 million 5,198
43 $14.43 atllicn (CM 18 milision) 2,200 + 2,800
D8 7.8 m=illien 2.701

‘5,992 » 2,800 °

’ tied 0 procuremeant of German .gcods and sarvicas






