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(e) Environmental Considerations: An environmental assessment
 

was conducted by the Consultant utilizing the guidelines 
of both
 

The basic findings are
A.I.D. and the U.S. Water Resources Council. 


that the project will have the normal short-run negative 
impacts
 

associated with major construction but that the long-term 
impacts
 

will be nositive and substantial.
 

6. Statutory Checklist: All statutory criteria have been met 

(see Annex G). 

FY 1979.7. AID Funding Sources: Economic Support Fund, 

The USAID Mission supports the project fully.
8. Mission's Views: 


The FAA SecTion 611(e) certification executed by the Mission Director
 

The project directly addresses the
is included as Annex H. 


priority development objective of the Government of Jordan 
of meeting
 

basic human needs in the field of sanitation.
 

A discusssion of
There are no unresolved issues.
9. Issues: 

issues considered during project development can be found 

in Sections
 

III.A.2 and IIIB.4.
 

That a loan be authorized in an amount not to
10. Recommendation: 
exceed $7.5 million from the 1979 appropriation subject 

to the terms
 

and conditions found in the draft loan authorization 
(Annex L).
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I. PROJECT BACKGROUND
 

A. Introduction:
 

Aqaba, with a 1979 population estimated between 25,000 and
 
30,000, is small in relation to the other main cities of Jordan,
 
but it does share with them the characteristics of rapid growth 
coupled with inadequate housing and other facilities, particularly 
water supplies and wastewater (sewage) services. As the growth 
of urban areas in Jordan has accelerated, so has awareness of the 
absolute necessity to health and well-being of meeting their
 
inhabitants' basic human needs for adequate amounts of safe water 
and for wastewater services. The proposed project for wastewater 
services in Aqaba is 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 loan 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.
 

B. Aqaba Backg-ound:
 

Aqaba occupies a strategic position in the southwestern corner
 
of Jordan on the country's only seaboard, about 27 kilometers of
 
coastline at the northeast tip of the Gulf of Aqaba. To the west
 
of Aqaba lies the southern end of Wadi Araba, which is part of the
 
massive Rift Valley extending northwards to the Dead Sea where it
 
becomes the Jordan Valley. To the north and the east of Aqaba are
 
rugged, barren mountains of granite rising to over 1500 meters,
 
virtually without vegetative cover (see Figure I.A and I.B).
 

Aqaba climate is hot and dry with an annual rainfall average 
around 30 mm and temperatures reaching a mean maximum of about 40 
degrees centigrade in the summer and about 20 degrees in the winter. 
Relative humidity is very low in the summer, ranging from 15% to 45%, 
but rises in the winter to between 30% and 90%. The prevailing wind 
is from the north and seldom abates, occasionally causing severe dust 
storms over the city. 

Sin -ce7,9,.5., the h ra e of Acaba's :cula izn has recovered 
strol'. from -he s1m it wen- into in .967. ",hile esti.azes -zlaoe 

rate .. aroundAaa*a's -r.h at-3% rouh te.. 0's. and half :ha 

throu.i-h h util "ro- 19c7 until 15 was -he 
neiz-*.orccd of cnly !-'. Sice 1751' wever, concr --,-v:-
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has increased markedly and the population growth rate has followed it.
 

Today, the rate is in the range of 5% to 7% and it is projected to
 

of 5% per annum through the end of the century,remain around the level 
by which time it will have grown from its present level of 25,000 to
 

30,000 to a level between 60,000 and 80,000. Today, the port directly
 

employs at least one-third of Aqaba's current workforce (see below).
 

It is anticipated that port employment will decrease over the coming 

years as the construction and modernization programs are completed,
 
increase inbut this decrease should be more than balanced by the 

employment required for the industrial expansion planned in and 

around the city. 

Aqaba's chief economic importance is a Jordan's only port,
 

makng the city a vital component in the nation's transportation
 

Port traffic has groim rapidly since the port authority
sector. 

was established in 1960, but traffic growth has been particularly
 

impressive during the recent past, with an average annual rate of
 

five years.
increase of about 24% during the past 1978 saw a 

total of 3.7 million tons pass through the port and it is anticipated
 

that the figure will increase to about 4.5 million tons for 1979. The 
the port is phosphatemost important single commodity passing through 


rock for export, which regularly constitutes over half the tonage
 
span the wide
handled(and 95% or more of the exports). Imports 

variety of consumer and producer goods required for the Jordanian 

economy. In addition to Jordanian goods, the port is handling 

increasing -- but still relatively small -- volumes of transit goods 

to and from neighboring countries, in particular Iraq and Saudi 

Arabia.
 

The physical growth of the port since the establishment of the
 
Today, the port has available
pore authority has also been very rapid. 


stationary
four stationary and two floating berths, with four more 


berths under construction. A number of plans for further inorovement
 

and exceansion of the port's facilities are .nder LMDpemen-a-ion or
 

under study, as authorities foresee increases in both domestic and
 
transit traffic, particularly the addition of potash and fertilizer
 

exports from Jordanian production. 
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To date, the tourist industry has been the only large-scale
 

economic activity in Aqaba aside from the port activities. Although
 

there have been three international class hotels and a number of
 

other tourist-oriented facilities in Aqaba for some years, until the
 

last season (roughly October to March) tourism activity in the city
 

has been generally sluggish. Much of the lack of interest in Aqaba
 

as a tourist goal for non-Jordanians has been attributed to a lack
 

of effective promotional efforts and the fact that it was difficult
 

for outsiders to make reservations and other arrangements for a trip
 

to Aqaba -- indeed, until the past season, there was virtually no
 

way of reaching Aqaba without at least one night's stay in Amman.
 

While difficult to describe in absolute terms because of a lack of
 

statistics, there has been a dramatic increase in the Aqaba tourist
 

industry during the past year. This -hasbeen almost entirely due 

to a special program started last year to provide tourists,
 

particularj northern Europeans, with package trips to Aqaba. The
 

response to this program has been substantial and during the past
 

season occupancy in the existing hotel facilities has regularly been
 

at or near 100 percent. To meet the accelerating demand, four new
 

international class hotels are j-oining the "big three" already
 

established ones; two of these new hotels are already open and the
 

remaining two are to open before the start of the next season. Also,
 

in support of tourism development at Aqaba, the Ministry of Tourism
 

has contracted for a master plan for the comprehensive and extensive
 

development of the tourist facilities in and around the city. Plans
 

have already been announced for projects which will offer a broader
 

range of accommodations and make Aqaba more accessible to larger
 

numbers of people, but ,withina framework established to protect
 

Aqaba's unique environment and ambience. The Ministry of Tourism has
 

indicated particular interest in making Aqaba more accessible to
 

Jordanians as a recreation area.
 

The Government has established a policy of support for further
 

general development of Acaba, Licluding a program of incentives for
 

industrial development. In the recent past, a number of .major
 

investments in addition to those already mentioned for improvement
 

of the port and development of tourism have been undertaken. These
 

projects are desi-ned to broaden and deepen the economic base in Acaba,
 

and are in surcr- of the Governmen's developmene s-r.ef o spreadin.C 

econc" ac-,-Tiites more e venly -hr hc; Jordan. They "n"d e 
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C. Aqa4a Wastewater Project Background 

Without exception the most important single constraint on the 

development of the rapidly growing urban areas of Jordan, Aqaba 

included, is inadequate water and wastewater services, the proximate 

causes of which are insufficient water supplies and non-existent or 

woefully inadequate wastewater collection and treatment facilities. 

With regard to water for Aqaba, demand far outstrips supply, all of 

which now comes from boreholes in the Wadi Yutm, a narrow, rather 

steep wadi joining the Wadi Araba some 10 kilometers northeast of
 

the city. These boreholes have been producing at the full capacity
 

of the Wadi's aquifer for a number of years now, and as population
 

(and economic activity) in Aqaba have grown, the amount of water 

per capita has declined. With rega'd to wastewater facilities, 

less than 25% of Aqaba residences are now connected to a deteriorating
 

sewerage system, which feeds into a treatment plant in the port area
 

of small capacity providing only primary treatment. Unfortunately,
 

the treatment plant's equipment is often out of order. The plant's
 

effluent is released to the gulf (and the sludge most often is
 

dumped in ,iinhabited areas). The many residences not served by
 

this inadequate wastewater system have either septic tanks or
 

soakaways.
 

For a number of reasons, including the large investments required,
 

the relatively small population of Aqaba and uncertainty about the
 

Government's policy vis-a-vis the city's development, through 1975
 

no actions were taken for imorovement of this deteriorating water and
 

wastewater situation beyond a series of studies.(Since the late 1950's,
 

the future water supply for Aqaba has been the subject of over 20
 

reports. ) By 1976, however, a policy of expansion and diversification 

of development at Aqaba had been formulated by the Government. As a
 

first steo in implementing the policy, in 1976 the Government committed 

itself to provide part of the investment for construction of a major 
ccmmitment to supplyfertilizer plant at Aqaba and made an ancillary 

the plant with up to five million cubic meters per annun (MCM/a) of 
water by its completion in 1981 (with a ossible increase to a 8 MCM/a
 

at sometime in the future).
 

:ecause -he _ni 7-_'a_ ccmitmen by -he overrzen- !o supply water 
of to:rcmi~sed more han ice he amcmt wa-er now available -he 
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through underground seepage (because most of the increased load would
 
go into septic tanks and soakaways if a new sewerage system were not
 
provided). Thus to the growing awareness in Jerdan of the need in
 
urban areas for wastewater collection and treatment for genezal
 
health and well-being was added in the case of Aqaba an awareness of
 
the acute need to protect th; Gulf from wastewater pollution. It
 
was feared that if this pollution were not stringently controlled,
 
it could destroy both the fragile environment of the uniquely
 
beautiful coral reefs and their surrounding undersea community
 
and the developing tourist industry for which the coral reefs are
 
a central feature. These considerations formed the bases for the
 
decision by the Government to proceed in Aqaba with the projects
 
for (i) water (supply and distribution) and (ii) wastewater
 
(sewerage system, sewage treatment plant and effluent irrigation
 
system).
 

As a first step in the development of the plans for the two
 
projects in late 1976 the Government commissioned a pre-feasibility
 
study on ways to augment the Aqaba region's water supply which was
 
carried out by the British firm Howard Humphreys & Sons under a
 
grant from the U.K. Ministry for Overseas Development (OLM). A 
preliminary report submitted in December 1976 identified the Qa Disi
 
aquifer, about 55 kilometers east-northeast of Aqaba, as the most
 
promising and most economical new source of dependable water for the
 
city. This was followed by completion of detailed hydrogeological
 
investigations in July 1977 which confirmed the existence of adequate
 
supplies of water at Qa Disi for project purposes.
 

Successful completioni of the first stage of feasibility studies 
led to the signature on June 20, 1977 of a further contract with 
Humphreys for the firm to provide final feasibility studies, detailed 
engineering desig-n, final bid documents and supervision of construction 
for both the water and wastewater projects. This second contract 
was jointly financed by the Government and CDM. it was signed 
between Humphreys and the semi-autonomous Water Supply Corporation 
which will have responsibility within the GovernTment for implementing 
and ad.ministering both projects. Hum-p7reys has associated with the 
Arabtech Consulting Engineers of Amman to Drform the ccn-ract. 

7- ,eC r "''7. ,he -ralt eccncr - and financil 4Jsib"' -1r 
.1dic.,eh la e .. sn ,,7rT 2,cimlie-edas 

=for thecmb-u d sut-'ly~ 'cs""' h43 as --.d-,,it..inrJene -,i: water " " e- was ,"-Z .-..-,_4: -- th 1 ", ,, 
'he.. t7hed*vaaer suC_es strizutn and severaze 

(was eatera r o.'ec-s. Eoth Df these recr-s have 3:bsecuer.I!7 cme 
-~ 
.. As - .a':, for A:: o : 

analysis, -ese re-crts are .corcrated 'n-- ": f 

reference i Anne A and are 's-e :-'r referenCe J/ 
Since su.. . ce .ane 7f ...s fa aS . .. 

. in-~'~ r. -h, basis the t---

issin .... I.. 
.maSzoc -:e-,ed faz en--neei and diesi=n -:cr.:" amo -ie-7elczment,

"*r- is
ccrrctin_ dccxmen.s for -he water =Iar , 
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As designed, the Aqaba water supply and distribution project
 
("the water project") will basically (i) augment Aqaba's water
 

supplies by construction of a new wellfield at Qa Disi and a 92
 
kilometer pipeline to bring the supplies from the wellfield to Aqaba
 
and then beyond along the coast south of Aqaba to the border with
 
Saudi Arabia and (ii) upgrade Aqaba's water distribution system,
 
largely through new installations (but also by upgrading parts of the 
extensive existing system) so that it will be capable of conveying
 
the augmented water supplies to an increasing population and its
 
concomitant economic activities. The bids for the water project
 
were tendered in the fall of 1978; all awards had been made by the
 
late spring of 1979 and active construction work is scheduled to
 
begin by the end of june 1979. The project should be completed
 
in early-to mid-1981. A fuller description of the water project
 
is found in Annex J.
 

The $42.5 million equivalent cost of the water project is being
 
financed by the Government, largely through development loans from
 
three international donors, the Arab Fund, the Saudi Fund and 
ODA. At the time of writing the AID Project Paper, the Government 
had signed all three loan agreements, which total $34.2 million. 
The Government is fully committed to supply any additional funds 
required to complete the project; unless some unforeseen contingency 
arises, the Government's contribution will be $8.3 million remaining 
to fund the project fully. The Project Paper recommends that the 
loan agreement for the wastewater project contain a covenant pledging
 
the Government to full implementation of the water project. 

For the wastewater pvojects, tendering is scheduled for the
 
fall of 1979 and bid awards for the spring of 1980, about one year
 
behind the water project. The wastewater project is also expected
 
to be completed about one year after the water project,i.e., early-to
 
mid-1982.
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II. PROJECT DESCRIPTION
 

A. Introduction .....
 

Following is a description of the proposed AID Loan-financed
 

project. This description is based on the very comprehensive
 

feasibility studies for the project done by the U.K. firm of Howard
 

Humphreys & Sons, which were extensively drawn on to complete this
 

paper. These four volumes, as listed in Annex A, are available
 

for reference in NE/PD, AID/W.
 

B. Existing Situation
 

1. Existingc Sewers:
 

The main components of the existing sewerage system were 

commissioned in the mid-1960s, and consist of a main collector sewer 
following approximately the line of the Corniche Road from the Royal 

Palace in the north to the sewage treatment works situated in the
 

port complex (see Figure II.A and II.B).
 

Virtually all existing sewers in Aqaba have been constructed
 

in concrete pipes. The system currently has three sewage pumping
 

stations. The total number of residential units which are connected
 

to the sewers is about 650, less than 25% of the total. In addition,
 
the whole of the commercial areas, the Royal Palace and the three
 

main hotels are also connected. Those areas not served by the rather limited
 

sewerage systems particularly the old towr. area and the residences on
 

the southeastern heights, are served mostly by septic tanks, but also
 

by some soakaways and similar installations, with fairly frequent
 
evidence of overloading in the form of overflows. Overflowing tanks
 
are pumped out by a tanker operated by the sewerage staff.
 

Much of the system was poorly installed and maintenance has
 

sometimes been poor, exacerbating the normal tendency in hot climates
 

for the build up of septicity which then attacks the concrete pipes.
 
The system requires considerable remedial wcrk and the standards of 
construction and maintenance for the sysem should be upgraded. 

=_..e -Lea-p 2-n ica-,e :n -heeisting waasewa-er r_ 
sme __as_.oee sou-,- en-,ra _. cno.ezsedzcr:e s of -a-a .ne
The. e'=S iesi_-red 73 cii :-'y..... ea 

-ricr :o iis~csa. :' :he effluen: .o sea 7:a an :7_1nl1 . z: 
scme me-ers :r so .elo. sea a-_ed . "-2- e" 

rhe shore ' .- ---,-d -. -i-:--ey esicn -:_ad=- -rior 
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final disposal by dumping in uninhabited areas considered safe for such
 
purposes. The plant was commissioned in 1967 and has a capacity of 
only approximately 1150 cubic meters per day (for comparison, the plant 
to be installed under the project will have a capacity of 9000 cubic 
meters per day and is anticipated to treat about 4,500 cubic meters 
per day at startup). 

The plant is operated by a small staff from the Water Supply 
Corporation (WSC) which work one shift per day only during normal 
Government working hours. This pattern of operation prevents the proper 
functioning of the plant and its various units. ',1hile it appears that 
maintenance has generally been to a reasonably good standard, the skill 
in maintenance has not been matched by a si=ilar 1cowledge of the 
requirements of operation. 

Although not operated continuously the plant produces an
 
effluent which does not show any visual evidence in the sea of sewage 
pollution in the vicinity of the outfall. The extremely limited 
capacity of the units and the fact that the plant can provide primary
 
treatment only mean, howuever, that this plant car.not undertake a 
significant Dar- of Aqaba's future sewage treatment requirements. i 
addition, the high demand for competing uses of extremely scarce land 
in the crowded and busy port area mandates removal of any sewage 
treatment facilities to some less intensely used location. 

C. Proposed Project
 

The proposed wastewater project consists of the following three
 
principal elements:
 

-- Sewerage Collection System 

-- New main sewers (prznclpaIly two main interceptor 
sewers sized to serve Aqaba's expansion to an ultimate coulation 
of 82,C00). 

-- Upgrading of two of the tbree existing p,=Ping stations 
and 2onstruction of a new main umnping station. 

-- - .,.-" '': ra'n_ -:f and remedial ork -o - e -
seweragze s m 

o eerra Sewaz ce 
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-- Irrigation System 

-- Irrigation system employing gravity to utilize treatment 

plant effluent for irrigation of greenery in the city. 

A detailed description of all of these elements 
of the proposed
 

project is found in Annex B. 

generally accepted planning principles
The Consultants followed 


in designing the Aqaba wastewater system. For instance, design calls
 

for a system which will service the ultimate 
expected population of
 

82,000 when all phases have been completed. In every instance where
 

economic oractice dictates, facilities have been 
designed in two stages,
 

with Stage I designed to serve a population between 
one-half and three

designed as
 
of the ultimate population and with facilities 

so

fourths 
to allow an expansionary Stage II which will bring them up to the
 

Thus, the pumping stations,

capacities required for the ultimate population. 


the treatment plant and the initial collection 
system of Stage I (the
 

proposed project) have been designed for a maximum 
population of around
 

60,000. Stage II (essentially construction of a second 
sewage treatment
 

plant and increasing the capacity of the sewerage 
system's pumping
 

stations) will be begun in time to increase capacity 
as needed until
 

,he final full design capacity for 82,000 people 
is provided for all
 

At this point, the consultants believe that Stage 
I will
 

facilities. 
 2000, depending
provide adequate capacity until sometime between 1990 and 

Finally, in every case possible,
upon the rate of pcpulation growth. 


usable elements of the present sewage collection system 
have been
 

incorporated into the new system to minimize capital 
outlays.
 

D. Extension and Maintenance Program for Sewerage System
 

As the project description in the last section 
indicates, with regard
 
is concerned
 

to the sewage collection (sewerage) system the project 

Installation
 

largely with the installation of main, or primary, 
collectors. 


connection residences
of mozt of the secondary collectors and the of 

and other buildings to them will be accomplished 
under a separate
 

termed by the ccnsultants the "on-going
extension and maintenance program 

The main purpose of this program will be to see 
that
 

development" program. 

and other buildLngs as appro-priate

within Acaba all residences are 
the installaticn of 

cornected to the sewerage system, largely through 
and individual zonneot:ons to -:.em,

red....n secondarT C_.Le rs s'se,c:'f ,he a1rea in S -.alle d -nluin 
r In-,nteb a!sa nanbu 

-1.. .ee
remedial wor:k -here necessary-. :o he!- insure Ccn 


an . ans .
n.. .enaneod- -n a 
-I:-.th-e lo:an Azreemen-,recO-_,res

2ontiznL*s =receden-, beimnz reoended 
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promulgation of legal measures compelling connection to the sewerage
 
system of all residences and other designated buildings in Aqaba.
 

E. Project Costs and Financing
 

1. Construction Cost Estimates
 

Total estimated costs of construction of the three major 
wastewater project elements are $12.7 million equivalent. Table I 
gives the breakdowns by component and foreign exchange/local currency 
for these estimated costs. The table is based on estimates made by 
the consultants of the Jordan Dinar equivalent prices which contractors 
would have bid for fixed-price (or fixed unit-price) contracts in 
September 1977 for the facilities for both the water and wastewater 
projects for Aqaba. In order to be able to retain consistency among 
the estimates for purposes of comparison, September 1977 prices were 

utilized for all estimates regardless of estimated dates for actual 
bidding for the different projects. In the case of the wastewater 
project, bids will actually be submitted between 2 anrd 2.5 years after 
the time base for the estimates of September 1977. Despite this, the 
project cost estimates make very little allowance for inflation, which 
is included in the 10% contingency provided for all three major 
project elements. Thus, while the contingency is meant to be general 
purpose, including provision for possible increases caused by both 
inflation and the need for extra work, it is believed that the chances 
are very good that none of it will be required for inflation. This is 
basically because of the record of bidding for the two other main 

project elements - water supply and distribution - for which the 
actual prices bid were an aVerage of less than 75% of the consultants' 
estimates, even though the bids were received between 1 and 1.5 years 
after the September 1977 time base. This result for the earlier bidding 
is attributable to two factors: (1).conservative estimating on the part 
of the ccnsultants and (2) a very competitive bidding atmosphere in 
Jordan. Ln any case, the loan agreement will commit the Government of 
Jordan to provide financing for any unforeseen cost overruns. The 
Government understands its commitment in this regard, but is confident 
that the table's estimated amounts will zrove adequate for project 
financing. 

2. H'nancingc "?lan 

The oroDosed 3ave-nment and A--:n-,r:-u-ut s - -he 
projeOt costs are alsc se- cu in -he ble-. 
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TABLE 	II
 

ESTDIATED PROJECT CONSTRUCTTON COSTS AND
 

PROPOSED FINANCING
 

AMOUNTS 1 

FX LC TOTALS (PERCENTAGES)
 

A. Costs:
 

1. 	 Main Sewers and
 
Pumping Stations 2.252 1.880 4.132
 

A. 	(Civil Works) (0.942) (1.776) (2.718)
 
B. 	(Pipe Supply) (0.892) (0.068) (0.960)
 
C. 	(Pumps and
 

accessories E & M) (0.418) (0.036) (0.454)
 

2. Treatment Works 2.267 2.783 5.050
 

A. 	(Civil Works) (1.372) (2.681) (4.053) 
B. 	(Electrical and
 

Mechanical) (0.895) (0.102) (0.997)
 

Subtotal (1 + 2) 4.519 4.663 9.182
 

Contingency (10%) 0.452 0.466 0.918
 

I. Subtotal-Wastewater
 
4.971 5.129 10.100 ( 79.6%)Facilities 


Irrigation 	 0.888 0.602 1.490
 

A. 	(Civil Works) (0.115) (0.511) (0.626) 
B. 	(Pipe Supply) (0.655) (0.045) (0.700) 

C. 	( E & M) (0.118) (0.046) (0.164)
 

Contingency (10%) 0.089 0.060 0.149
 

II. 	 Subtotal-Irrigation 
( 12.9%)Facilities 	 0.977 0.062 1.63, 


III. 	 Consultant Supervision 0.399 0.115 0.514 (04.1%)
 

A. 	(Wastewater) (0.272) (0.07S) (0.350) 
B. 	 (irrig-tion) (0.127) (.0.037) (0.!64) 

?rs, ec- Subto-al 
6.32.7 5.9C6 :2. 2 	 96.&"0+ 77\ 
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The proposed AID Loan of $7.5 million will finance no
 
more than 65% of the total project costs, assuming that none of the
 
contigency is required; for comparison, as shown in Table II, if all
 
of the contingency were used the AID-financed share would be 59%.
 

The GOJ has a policy of providing financing for water
 
and wastewater projects on its standard loan terms regardless of the
 
terms of the original loans frcm donors. These standard torms are 20
 
years for capital repayment with a 5-year grace period and 6% annual
 
interest on the unrepaid balance. In many cases - such as the
 
development loans for the water projects - the terms of donors'
 
loans to the GOJ are such that there is very little 'spread'' accruing
 
to the Government when it employs its standard terms in its reloans
 
for project financing. Because the AID loans terms are significantly
 
more concessionary, however, the spread to the cJ if it incorporated
 
its standard terms into the reloan agreement for the AID funds
 
would be significant. Because of the relatively high cost of the
 
providing wastewater services to Aqaba's residents and because of the
 
high priority the Government is attaching in its current development 
plans to the provision of such services tc urban populations,it is 
considered appropriate in the case of the Aqaba wasteaater project that 
the Government not maintain its standard loan terms when it relends 
the AID funds, out instead thaz the GOJ relend the AID loan funds to
 
WSC on the same terms as it receives them. The Government has this
 
proposal under consideration. (N.B. Despite USAID advocacy of use
 
of AID terms in the reloan to the WSC, to remain on the safe - or
 
conservative - side, the financial analysis is based on the Standard
 
Government reloan terms and not on the "sof ter" AID terms.)
 

(b) Operating Costs Financing
 

Once project construction is completed, with one exception
 
it is planned to finance all the costs of project operations, including
 
debt servicing, administrative overhead, and operations and maintenance, 
by current revenues from user charges. One of the covenants being recom
mended for the AID Loan Agreement pledges the Government to develop 
water and watewater services user charges (tariff schedule) which both 
apportion costs on a reasonable basis and insure that all costs for all 
servi.ces including both regular tariff chares and any ininial. connec in 

arges remain affrdable to Aqaba's lower-income resienn. The exceicon 
no the plan d from is rr feerforfiancing =Ten; revenues n she e 

-on nn- e:ciension and .mainzenance :.he sewerage iiscussei-s,, 
- '-4 i.e 2earlir . - -- s-' W- ... 7.u--0....C 

is acme : n an ihe =nsulsatmfghz hae i. ted,he-.as e^o:"" ....... hi...
of . ;=gaz anaysi shw ihat if ar as.',=.gh as essm .
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they would impose a significant burden on system user!'s" if they were
 
financed from current revenues instead of from debt (.see Financial
 
Analysis below). Therefore, another recommended covenant pledges
 
the Borrower to provide sufficient outside financial resources on
 
reasonable terms both to meet operating capital needs and to carry
 
out necessary extensions and improvements of the sewerage system
 
on a continuing basis, to the extent that funds for such purposes
 
are not available from the rates developed in accordance with the
 
previously discussed tariff schedule covenant.
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III. PROJECT ANALYSIS
 

A. Technical Feasibility
 

1. General
 

As already mentioned the project's feasibility and design
 
were undertakenby a professional consulting firm, H. Humphreys &
 
Sons of the UK. Humphreys have had many years' experience in water
 
supply and wastewater treatment, much of that experience having been 
gained in tropical environments such as Aqaba's. As a result, 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 by the consultants represent a technically sound and least
coat solution to the problems of wastewater collection and treatment
 
at Aqaba. 

2. Technical Issues
 

During the course of USAID's technical analysis two issues 
were identified. These concern the correctness of judgements made about
 
two aspects of the basic design of the total wastewater system. The
 
underlying issue is how much environmental protection should be provided
 
to Aqaba and environs by the new wastewater system, given that more
 
protection means in every case higher costs and that the amount of
 
protection provided by a given unit of resources inve.9ted decreases
 
steadily as more intensive protection is stipulated. The two main
 
design decisions involved were the following:
 

(i) What should be the degree of treatment to be prcvided 
to the collected sewage -- primary, secondary or tertiary? (Secondary 
was chosen.) 

(ii) Should the secondary treated effluent be disposed of by

dispersal to sea in the Gulf or should some other system be employed?
 
(The decision was not to allow dispersal in the Gulf and to utili7e the 
effluent for an irrigation system for ornamental greenery in Aqaba ) 

Tn both of ,he above zases, the consultants and/cr the 
C.ovr e ose te i C r "i vio-iL- g ge-a-er envircrx.en-a oroecton 

Acaba and "os envrcns. -.. 7;_me, course, o.. A ,he same of Iae 
involied in each 'case the more ex-ensive e--: e ---hs increas-ng 
-,he rec Iss .... cn---of factorszhe~!=nz care-:' --thethe - concurs -"h.eez'decisio.c" Made."nvoP"d. .AID "-cr'"i-tee -- 'r t:e "sonmae. 

a .-:scussc. 3f'he -,vo "ssues and -'" "- a-'. 
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(a) Deg-ree of Treatment 

The design of a sewage treatment process can specify
 

treatment to three basic degrees, primary, secondary or tertiary.
 

The higher -the-degree of treatment specified, the lower will he the
 

polluting load remaining in the effluent (which is the liquid remaining
 

after treatment, usually comprising at least 95% of the volum, of sewage
 

entering a treatment plant). In general terms, primary treatment will
 

remove between 30% and 60% of the total polluting load of sewage,
 

secondary treatment leaves an effluent with 85% to 90% of the polluting
 

load removed while tertiary treatment will remove a further 5% of the
 

polluting load. Thus, progressively less of the total incoming polluting
 

load is removed with each increasing degree of treatment.
 

The degree of treatment required depends primarily on 
the uality of effluent needed to allow satisfactory effluent disposal, 

given the disposal possibilities available. The consultants identified 
three possibilities for effluent disposal in Aqaba, i.e., (i) discharge 
to sea, (ii) artificial recharge of aquifers for later use in irrigation 
and (iii) re-use for irrigation, industrial uses, fish culture or 

potable water. All of these popsible disposal possibilities required 
treatment at least through 'he -econdary stage. On the othcr hand, the 

consultants judged that tertiary" treatment for reuse as potable water 

would be excessively expensive for Aqaba, considering that adequate 
amounts of water will be available from Qa Disi. Thus the consultants 

recommended that a secondary treatment process be provided.
 

(b) Disposal of Effluent
 

The consultants believe that at Aqaba it probably would
 

be safe to discharge secondary treated effluent into the Gulf, given
 
correct siting of the out-fall point and sufficient dispersion of' the
 
.effluent through a suitable outfall design. However, there is no way
 
of !mowing exactly what the long-term effects of such disposal would be
 

on the fragile ecology of the Gulf short of opting for such discharge
 
and then monitoring the results.
 

There is already significant pollution of the Gulf from
 
Aqaba sources, particularly phosphate dust from the port loading operation
 

and thermal tollutin from the discharge of warm water into the sea from
 

the -enera ":inc--lan-: south of -he city. 7hus discharge - 2ffluern. 

into he ,uLLf -C-, ccur , wouli nc: inin "scla'i:n -" -e -ohe 'n aoi-,i-*3 . Also " -n" -,a 1osue" _:! em, -he 
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>~I--~-nolu~ihr'iliacc ue no' only totn re-sidens~-of Acababias"o 

so~-mre (ae ',6_'e -tThe res+ of Jordan''aid: the- wrader itern~~n~comui-~ 
These'cons ideratio5ns Lead to t Ie_ b e1ie t h~at aO e~ast h~e ir A1o 

7 os s shou-Ld -be: financed, by some: method other uhan no'ma 1 - ser ch' .r-es and 
tna.- zhl s accun-;, would 'ce a--ro-or aue _0 .,ornsiderto- orh ouitide- K 

Susa coj~ 1,7'>A"T="e'~ n-77. 	 ,,''>7 <NC ovre.e 	 

- - 7-~~~~' 77~ '-'A~7. ,', 749' ~ 7<' 



CdXSA'ID Poition;.
US'Dconcurrence. wit judgmentsmd yhJh 

Gov'rme~tin regard ito,.theie isues is based' n,,tiehe. 
i'S', 1""' -,~Gl -sfragile -eziougbh 

torquire., asolute pr otection~ against- fuhe luto. t should 
eemphasized ht heei viru1l:h&wa t(. pzrovid'e" a, finallanswer, 

a- priori-,on ,the,-efct of introducing adiiiai' *oltns no h 
tl But i~f they ,were in ro uce~ on,'the~ba's~of'-~ugmnt tbat

Tpbuc igiicant ,negative effect, and they- &ncnthewould geme, 
,, proved zwr~, -thie.deleterious- consequeces, oudliey ,be-rr er~sible. 
USID ag- eesta, r' ts imply-,too high to'cc pt and ' th 

B.> Administrative:'Analysis, ~ ,. y ' 

1. Genra
 

Aalysi c~hcpbii~ +ie' "~hefte enLg agency,,
'Wat e r 'SupplyCoprain tr oversee constructiofi of aand :o~erate the 

1~~wstewater proj t a'it araised a mjor pr~oject isue revolvino4,c 

around the quesinofwhether drnot theWISC woulldb e abl1e: t o "cu
 

train. as r~q-rdan rti enough capable o-elt schr,.hee 
res-onsbits' aequately..,After a full consideration of-the staffing

particularlyn~. the rlat ively: large number,,of all 
~' -ela~lel~~trine'4 Jeo~. rquired,, the proj e4co1t4e 'hs 

~ cndlde ~Gat(th 'roblem'>can bse. oled, rovidedd shu~~fficient atteni 
is d~ivo'ted" early,, in ,o f"ea4,proj ect Lmplemetation deeo-mn. 


stafingandtr~iing-4plans.< 'LI shrfoerecommended that
 
"appoprite 
 i6oisios- ofr: suc plans, beL inlddintela agreement, N', 

~ >,in the'form ofa codto.,rcdn and"a2 ovenant (see~bel''4 

2.AaaWae n Sevage' (Wastewter )' System~ 

~ '~'4444~ ~"Rsronsibiiity. for, implementation6ofi the Aiba .,,ater~ad'
 
4'wastev'ter prject hs ben assi ' ed b the Governmentto >the seii2
 

t as'id was
"aund" ou W~ Spply 'Corporation '(,WSO). Th' S organized in'l973 
ha eer fiv years'- experience in both manageet and 

iopera ion in'cluding instali'u'tfon, of water supply and ,dist ibut ±on' 
' 

"'sys ems' throughot. Jor'dan.' ,W1e 'the' $ro-posed .XT7D-fi-n and proj ec till 
-be the 'jVSO s"'if~rst e~ren his. ase, 'esae 

.cman, otf, h k:- sy -euie tor-na;-eandoe atea 
si=*Iaienou-h+ to tho se needed'to-- wa-ue 

sys ter. ,o 0Vaairly iagh -=eeo f raserabi li tHrom the -a -uer' 

cpoerath -ne-present wa:wae ac'ifLl -es ,a-b Acabh':c 
196- wh e 're'svo sibilit74 4a'e tOfro A-4es d~to:7S 

~iPlnnng .Con=nt'e which' '
oad hLe'l d i -u'nre' iou& 

7 '4 A l 

T4 



r~tt 

Wb1IWSC, does have the oasc bakgouzd needed- rfor- mplementing 

the, Aqaba ,ovai ndmwst water poecsucsffly) 'it &i obvious", that';' 
~ i, ufficient~ depth fr f enoughiedinhde~~t2~tbave 

&todisc1haigeboth-ilts ogig"rdtoa"rsni4~te>_,personie1,

hwichbv tned 0,hm incr'easing, Govenent &ce#le ogrow with 
ab~~~ut- eomen~ -andidts responsib2itwtrsdtr recently assumed 

for~t~e ro Th ~ta~ nmbr, of personnel-recuired for~~ Aq~a 
full operat~ion of both thewa.tez'and wastewater pro~ 8a,~qb~i 

"U o~etmte of whom will 'to 'betamnmi~f>,1501, a't least ha f 7 have 
or'skill'dorsesiiled. 'Ni&Candof>,an o o fewer thaon idered'000. 'peopleof,,no~more becosdre trai.ned'haoroOO than 0cn ~ 

s~killed'peIsonl.: Thus,~ while sme' of the current WSC staff can' be 
rela' sed fkrom thei" prseij dties fortransfer~btoAaat'tr the 

i new orgabs to thr iti certhan in-~orderto disc be ifts. r 

Sre spoffsi'iiities' at Aqaba, the INSwil hae o recut ne w persone 
'car ic are y"o oi ion whchre irei 'rained dr skiiiled~pe Iope 

Because s~o! few peopl~e,"iniJordant have th atclrsil-rqie for 
''x ytm' undoubtdl w~l ha~~ive to 

, 

he Aqaba wat'er and wat~it , WSOC 

~ ~ ~training forrthe requiLred skll'S. cgoid n'te'poie 

PrOvidiing trained people/,both for <acuai~o-peiat ions and for 
Sadmiistration Iof prOj ects is one of the".most- diffticult,, pzroblemsi.d
"facf, J'>Jdhr4ly,, iew .'fthei 2Vi21 nos'delopment planners,;i, aticual. in 

~' "tlent cla ihI such -people to' the,,.-ghez-ayiig, jobs, n. cther,, areasK<~
 
So'f~ Middl6 East., The' situai ,io"Ils:.earbLtd byth lo~a~a
 
f*~~~or. pUblicXs jobsi Jr-an Yfos'in 

ates -t la cot-of-l iig, ic~e: ses much 'or than ,wa ge rates 
i"ngvrmn. al sectors. ItV cabe notd t owe 

record 'of "the Govern1ment,'to date "n oSs~o 
stafin ~fp~sone1 t obligation'oad~t~i foi'n 
4rat~e 'f~a~l~T ood; elopnient proj ects can be 

ratd~~sai yigo d4es-pitei- s 'dif'ficult obstacle~s to; success.~ 44444 

~WSC' recognizeathie -magnitu~de of, the 4task it faces ., ;It has 
teAatioa management conulting ,firm

T:4~ar~dy ngediahj
j~P~~~ $ ', arfcksedMitc~hell!) ~ .tdy th ijih~if"of its iA'e svonsib'fit. 

n~t~e'ari, ten dei6V plan for mangemen :,n rgnizaion,
1ncluding~~ ~ ,rin~lneet them Th~e WSC' has also~led 

the tsk stffan theI water
jj>begu 'the task&hstafingdivision~to, implement 

~~ any/zjecJ soerall. -r0J ec manager for the Aqaba proj ec-ts, 
tomrarn.r ffien.r-,ho i s a raind enginee 

,rn'vo has had ar. vrior, e:xveri-,2nce as IEC s u4a 

0 - 1 t-2a ed ,,canca!. :eccle,' each of *hi iiassu-me 
Sr-"res0ons11iD-.Li r one2 major eLeienof iDf~C, u-n cons-uruC7 on 

4as-Ie' 

and 'e.- -e- h Z:S r-4- - s 

http:Sr-"res0ons11iD-.Li
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various items of electrical and mechanical equipment during
 

construction in order to obtain in each case a full understanding
 

of the design and operation of the involved facilities. The
 

schedules for implementation of the water and wastewater projects
 

is quite advantageous from the point of view of the AID-financed
 

wastewater project because each of the latter's implementation
 

activities will have been preceded by a similar activity for the
 

water projects. Thus, by the time any particular wastewater project 

activity is undertaken, the WSC will have gained the experience 
of completing similar activities for the water projects (for which 

the facilities are generally larger and more complicated than those
 

of the -wastewater project).
 

It is planned that the technicians in the "Implementation 
Team" will provide a highly competent core around which the remainder 
of the technical operations staff can be assembled. These core 

people also will assume responsibility for overseeing development and 
for particular operations of the Aqabaexecution of training programs 

systems, such as the wellfield at Qa Disi and the sewage treatment
 

plant. WSC is fully aware that a similar process will have to be
 

initiated in the area of management and administration, particularly
 

to provide sufficient staff trained for fiscal admLnistration.
 

3. Staffing for Wastewater Project
 

Although a final organizational structure has not yet been 

drawn up, it is estimated that all facets of operating and managing the 

wastewater facilities will require about 50 people, half for management 

and administration (principally accounting and billing) and half for 

line operations. 

For the actual operating, or line, staff, the consultants have
 

drawn up a recommended organizational chart, which is presented in
 

Figure III.A. Under this proposed organization, of the 25 persons
 

required for actual operations, two, the Assistant Mnager and the
 

Assistant Enaineerp-aager, will be qualified engineers. About One-half 
or 12 of the remaining 23 personnel will have -o nave the equivalent
 
of a U.S. high school education with qualifications normally associated
 

"skilled laborer". remaLning*osi*ions 

;'i7ed vi-h uns!kied laborers.
 
,with the term The 11 can be 

No equivalen recommendeded-, :bgan,:a:" n 'r- nas seen "re-are:d 

Y7 :-' -_h :rnanaz==eren; siie 3:' -,he wazw'r cr; :) u-,: 
3cnsui ,an-.3 have -econmenced .a- these accoun::nz;.-.... 
£ii-:and ;-i.£ wasnewaer !ivi:n, w -T i..2azehe aned s'::s;.= '[h . 

ace reoc-c -iz. es ei-' hi-'ncline, en i s ia 



;TAIT ORGANIZATfON CIIART FOR TIlE AQABA SEWAGE TREATMENT PLANT STAGES I AND II 

HEADQUARTERS ASSISTANT MANAGER
 

ASSISTANT ENGINEER! 'NAGER
 

I:
 

STORES 
MIIANT SEWERS 

iPlant 
I 

Manager 1 

Storeman 1 

II 
Assistant 1 

Foreman 1 

Ci:,.ij:;t I 
I 

Electrician I 

Watchman 1I I 
Machinery 1 Watchman 1 
fitter (2) 

Driver 1 Canger 1 

(2) (2) 

I 
Driver 1 

(2) 

(electrician 

from Plant 

(fitt 

fro,, 

..,n U' .I,,uy I 
A:;:i:j;g,,, (2) 

, 
Assistant 1 1 

(2) Assistant (2) Lorers 
(12) 

team) Plan 
team 

t 

Note: 
 figures in brackets apply
 
to Stage II requirements.
 



-be 70 pesn and thtabd'lo'<esaf'
 

time will be deoted to activities which can be llocated,to. the- w'ast~e-~ 
waedviso. Thus, one 3can consider' that about 25,.prsons-&of, .the 71,,jjJ 

~>joint mnagement taf'f --on an allocated basis>-Ywilltbe' working for'"~ 
S the wastewater division.j 3,'3 i 

4.. Trained Personnel Issue 

>K "It is b~lieved that the problem ;of' obtaining-an ,appropriately
sklldworkf'orce will <be 'particularly~ acute in rseto pojct ini
 

~ i Jor dan'in the niearfuu for two r'easons:,~ i} there' wll: be"'a large~ A'
nKiumber of" suc 'proj ects, udetaken" withiniai Faelatively, short'ime 'period, 

~ ~thus~~the demand f'br: 'irequired sklls'should> £ncrease-Very ste~pl ;";
<~jii.and, (ii),mn ematr in' W "
 

~ ~P,.operatin and maintenance of the,-sewage treatment, plaiit')V-they
 
are not the, sort thtso ith good general ackgroundcan easily
*on a 


. 11KK eid
pi~.k up"'withi~h~a-eysor 


7,All involved recognize that~obt& hn'ndrtiin~aal 
staf'f will' beoneof',thre most'iful prblm asoiae itt 

~ the water and the'wastewater projects at Aqaba. 'Clearly7,"it will,-be 
necessary to'provide a great deal of' training, both for adminst'-.tive 
(K"Cmanagmenit) and line (operations) stafff' toitacklejhis problem",
effectively. It, is anticipated that tr~ainiing" needs,3will be_'particularly 
g eat ii the <areas 61'.system accou~nting. and in~specialized line opera7 

.,. 

"tions, pai'ticularly the operation and main+enare Of'the sewge treatment 
plant. ''''4 

Becauise of' their importance to,"the success of' the proposed 
 : 

project~i is being recommended that provision of' both a.satisf'actory 

staffing plan and a satisfactory training plan' for the 'wastewvater 7 

"' 

'treatment facilities be'included inan initial con'dition preceden~t4 to ; 
disbursement of'fund's from the 4proposed AID loan anid that an4 4~4" ,'7 

appro riate covenant be" included ~pledging the Govezne'nt "and WSC "to. 
'review. the continued releva.nceand the implementation of'the'se. plans 
onova~regular basis.' 3 

C. Economic'Analysis.
 

4,4r.cevlato of wa an wa'eae 3r e3-'' '3 ' ' 

atii -,sanc ,'asteafrnrsl Ec:-,on-om c.. e e bae ofr ,d prouncjet 4±"
 
t i Do n 

''"4.3443. 
areaot'p L r - Q e 5 ec "' C -o C i -'. 
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1  

adquat3 water and watewa.ter treatment fo~r the purp-ose of%measuring  -

b iniuts; irect1yhvsofrpo ruls.Inhe face of these 
difclis wo general'uniaveprocs are usually'taken 

in economic analysis of wate supply an wateatr prjets. h 
frst,is to shwta h'atclr e r'e is' the he 

cost solution tothe problem, 6 viding sevices: of a particular 
typef' 'of'at, ' tiu ar sadr' such as'.liters 
er: ib.~ d~f~ ati' iu~J~ T cd(is'd; to aie consum~er 

l:;~ilinge s s t ay 'rserice s: :asa) proxy value 'for ,the ':economic 
en-eotie ad cluaea rate of return based~on 
coprn th~nt'paerevenue s from services t"o, the: 'costs of 

----thepro ect. 'AS 'explained 'below7 only the least-cost method wias .. ~ * 

considered appropriate for economic analysis of the Aqaba'*w'astewater 
'''~roject. 

-2.~-'"k' E7conomaic-,Evaluation.,of .Aqaba Ylastewater, Proj ect  "1 

-pr ile. quantitative- economic, evaluations' for'.wastewater 
mroet are etie~ p erfoed-'by, utilizing "the "proxy benefit" 

method oft nployed -for water project's, ,thb-roject ~committee 
believes that this would not. be a' isefuliexercise 'for.the Aqaba 

~W-~- wastewater projet for, two reasons,~ on gnrladoeeatdto 
the'Aqaba situation. The g&eeral' obi ectio& Thv'olves -the' fact that 

-

. 

-the,c
wastewater services benefit mdmunity,.collectively and there
 
ar'e-large externalities. to wastewater~systems. -,It 's ~thiisdifficult 
to assign as 'proxy benefits~the charges -pai'dby iiidividus3s. connected ,., 

~iKto'the system., But',even ifthis-geea prblem coud!be~dismissed, 
the "proxy benefit" method wo'uld be' ruled'ot.ecue wasewte 

~K-.A- services as suchhavejbeen' "free!"for'all Aqaba' residents in',the 
~-~'pat,-sb'the're is no exeinebase however indequate, on which K'2 

to peg service~charge to' serz e ai!apox&o wastewater~ benefits. 
There is simply ,no way-of assigni-zg, a meaningful ecnomic value to >? 

the benefits anticipated fr'om the Aqaba-,wastevwater project. In the,-
face of this situation, no calcuilation of any sort of'benefit/cost, 



ratio lhas',been attempted for the project- 'the only quantitative K ~ 
S -"j~analysis-being the least-cost analysis~performed by the consultants 

- i-, - -and described below.-' ' - ~''~~' 

Least -cost analysis shows the prooosed scheme to'be the ~ 
-I"cheavoest4 means of providing full wastewater collection ~and treatment~ -~f

<J -~-in &aaba . hnetcheapest alternazive. to the -po -osed~sche'me , 
 ''of 

* -o rovidin 7a full- sewerag'e collectIion sysmem in Acaba, would most 1lkely -'"~" 
~''~'~~kbe' he ~deve1 oomentof 'a:dual 'srst emn with': sewerage collect ion. only in 

s irea -? K---'- v-caik '6-- 7d 
''~<" toe a~ei aleay, -ser~ved or, nosuitable for seotc n 

be a: and 'he -'o4 sewa-''e omDped periodicaily'by tnker sl'idge, taken 4-he 
z lant~forK tra"'mn, The s oundisaedc al, Co _0 the dual system' are 

'N +-'- I~4J 
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estimated to be about 1.5 times those of the proposed scheme. In
 

addition, the operating and maintenance costs of the dual system would
 

be significantly more than those of the proposed scheme because of the
 

need to empty the septic tanks periodically and also because of the
 
Altogether,
inevitable need to replace some of the drainage fields. 


on a discounted basis (at the rate of 8% per annum), it is estimated
 

that implementation of the dual system would increase the cost of 
24% over the forty-year life ofproviding primary treatment by some 


the project. For further u T.scussion, see Volume 2 of the Humphreys'
 

"Aqaba Water Distribution and Sewerage" (p.120 ff. ).
 

toA qualitative review of the project's benefits show them 

be significant, even if unquantifiable. The proposed secondary 

treatment scheme utilizing the resulting effluent for irrigation will 

enhance greatly the general environment of Aqaba, by eliminating totally
 

septic sewage in the town (a not uncomnzonthe presence of open 
occurrence which both increases the danger to public health and
 

produces objectionable odors), by obviating the necessity to discharge
 

effluent of any sort into the Gulf (expect during periods of mal

function of the system) and by permitting contLious irrigation for
 

extensive green areas in town. 

In the final analysis, economic justifIation is based upon 

the subjective valuation of responsible Government officials of the 

benefits which the proposed wastewater system would provide to Aqaba 

in comparison with the system's cost. The high valuation these 

officials obviously have placed on the benefits enumerated above stems 

from a number of factors. One is the general view within Jordan (which 

that the Gulf and its undersea lifeis particula_'ly s-rong in Aqaba) 

constitute a national treasure which must be protected at all costs.
 

Additionally, the high valuation reflects increasing awareness within
 

Jordan in general and the Gove-nment in particular of the importance
 

of provi'in- adequate wastewater services to al urban areas, primarily
 

to protect oublic health but also to increase the amenity factor in
 

the cities, where more than half of all Jordanians now live. Finally,
 

the valuation undoubtedly reflects the belief that a major tourism
 

industry can be develcoped in Aaaba and the recognition of the absolute
 
need for a polluticn-free environment to do so.
 

D. Finarc ial ar YSi s 

7 na'-- ~I a - 0 S 

---e 2 -cv7ern~ent jo' allwt:a------ --
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co ft-he ~a1~J~ ncldea~J. dbtrepaymen s- . 

principal"and~rinteres't1) and'all: costs, of "operation and maintnance, 
.(botl,ir6ec, and administrat lye fhile,:all- suc -o sts, cannnoriay 

be --broken down in the -faggregat4e intoc te:.w mntioned cat egories, ie 
a-Y~deb ~service,(usualy for ini ial: constructilon) and (b operating 

Cincluding~ maintenance) xpenses, as,,explained in Annex ,C,, .the 
Consultants' believe that the. aninual~ costs of a c'ontinuing'extension j,.. 
and maintenance program fr~ h ~ewerage col'lectin systc or~Aqaba~i 

v -aregng tobequite higiK(up~to_$850000 equivalent .~ 1977amut) 
at lea~st foi Sh~iTs Therefore, <forthe. 'financialeasof operati&on. 
anlyis th niiae xesfor this,.continuin sewer~age~ 
mintenance n exesinprogram arie treated as aseparate and 
add.toa cost 'categdo'y. dnthere arethus three'such~categories for~ 
the'Wastewater' system' in~stea4d ofto 

The fiaca analysis tete th esnbee of a' policy> 
ofpain fr llcotsof thie 'Aqaba-, vte' Kid~ wastewater~ systems from

-~constructing iebs' ahfo 
us er cbharg- s . It was condticted-by~ v~fbi ~lwv ;~~ 

completion~of construction of te--aewater-project ini1982.7 'Each
 
~ cash flo table as based on a difrn set ofasmtin bu the
 
4-

a thethe methoo~finfinancingrthe
 

~andi mint~eac',' Drogram- for-th s1ewesg sytm hpplto gro wth 4 
£~~w.adthe~per capita wter-o m t io.Tueaho h five 

differ'eii :,erse d adifferent4 "case, i~.e. a cage 
in.t''asmtosfr 

-

h or main variables. 4 

For Ii costs of
hcase, then, the intilt'bl-4rset 


Srunning the water and wastewater systems 4~year-by-year 'through 19,92 %$ 
nfon ra' 1rof ' n second~~ 

Stable-'these. 'cost'sa dicune bak£-:97cr each 'case, again 
assu~ming &-'10% inflatiorat',.,A final' table- shows ~ .r 4 for-'.each' year,,,1


i~~ -4v and. each case th~e iaverage monthly cliarg~*ih~l>h to be lev~eled 


an avezige sii.-.erson family to~Cinance all,,systemn'cdsts. and compares 
Sthe charges :to"'he-. average- monthly faily,income 'in A'qaba :in'19.77 6f 

Jordan 'Dina.'( JD)"110. The4 stan dardzof comparison 'used'a _th-IBRD' Is &. 
guideli'estipul~ting that a,' Camil yshouildnot-have "to' exed oe 
t- :'O 6smnthly'-income, for'ater charges, 'or- 3%for wastwaer 

Son. 

~han" 5% 
4 -V charges or- sumilng,~8%for Icombine~d charges.,K>.
 

and the cases w-ere ba. d ae' foud in xe'x G. IT~so~~e~ntd 
th basic -rinciple~folowed Lnin' reparingrc~ tbe _ndcsswsta 
of 4 c6onserva-uisnmr~, I' e1 -in a_1most a%.lli.nsfances ,,heniever -,vo 4alterh'aye 

-rpesent ed 'hemselves which were consideed o have. ugl 4eual chanes 
of occurri the~iless, fa,,-o-fabe ,,; delib'eratelT *osni order ,o~

7ghe mc rhothese 
orod~toea g~t6-wr case" anlysis o're ih 4 
as~~txoi~ -,he Is favorable 6saii i r1tall ideni fed 'in, -he 

*~ ~~ ann ex 4 I-,'' "---4fnanoial'anal1ysi ' -

-Y~1'otigis-a tabl~e presenting he fte, caskes, L~sonGn 4f= 
eancae~ sspiosmad a w-i re gard to' he four 'fari'ables eed 

http:in'19.77
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Contining:. IDomestic 
Popuation

Lewrag 
'EstimaJteAnd, Maintenance, ,onsumil

Case~ Terms , , 

'200 lc' '.~Intermediate
~ 1. ~ ~Revelue 
200. lcd, :Intermdiat~eAnnual loans u'2. StandarTd'j~'W ' 

3 tandardecep 
20~0 lcd- Intermediate> 

j l-yr grace)7V Aflal )~as 
Int2ermediate 

4 Standard YK Annual loans< -00 lcd/ 

8~~0% Intermediateof'+100, l.cdAJAnnualas'5. Stndr 

fidn- frthe f'ive cases: 

SCase ~1. 4Tested. the finanicial1 bur den . uxider, the basicJ 
th~ 

en dmaintenlance- pro6gram~ Cor 
assumptibns dee~e thirricgationManwth

system fjinanTced from current, This. resuJltsSsewerage fui in' in the sewer~age sucare.
~sstm~fiaicdby'in gudeyne.a.nis 

r ~ in an averag:e mnhycarepr' 

the -burden with 4sewerage extension and~ 
Case2. Test~s 

by Vdebt and the irrigationsysem, fr'om o~ther 
maintenance financed 

budenl under the8% guielinle.( ,

] sb~i '44br''44. .''sourcs. Tis the 
so rc s
T;p 

~ 
Cas~er 3.Te sbroght'down~further, atleast~ude ~grace4 peiodnedof -'year


during the' eale;years, by a 10ya 
otlrebut the reutonifrtebasic loans 

Case 4.Asmn that domestic4.4 water cosmto i s -100~ 
watereuetefinancil burden-4for

lcd inta of20ldte 
it to the Tertilizer pclant (note that the 

on residerits, by shif'ting ~ ~ ~ ~ 
burden for wastewater remains i-ihanged).7 

aeQhre
4 ffecti"enhlanced oCae5. Th)cs 
 ~~80% of'-the consuiltants~'
basthtthe; pop~latibn is oflY 

latr as4pinbi
~~"intermediate", projecih''lhuh:'hs. 

somewhat bec~ause~~4anld wastewater back 4up
over. all char'ges~for:,,wa~ increasein way of 4"shifting" 'the resulting' average 

1' there is no 
i'e., thefrizr plant.-Thus,.other-;astwte suriiarge ,s-to 


te uchre must 'Increase by 
~p .wt~a, lower pqp'iation 4te 

the inverse of thl Dooulation deres (ithis case 25,1). 

'here cnbe aMl 
-- nrl,, 'dn from these -es -us is ,tha-

cofidenc -ha-u : h vealwater' an4d. wastegater' aser. 
h*'o-hdegree.o h sys'ems -,,,ill fall,

ac 2 I'i- c-11os-us o'f 
c. argq'es e40 -e -~ore han 3%'-of. a 
v-iin the combined guidel4iAne of not reauir-n4 

vrorided -,ha- -he continuilg e:,-,enson 
averace-fa, i s monthly', income, 4 S-Intenan' orse.iergnanced by deb, 4nsuead 0g 
an -1~z~-eace progrm 
c7harke c. o c --

rneocreene.p
es 


a. 4l
4. 



-i . 4', , 

~ Finally, whiie'-the finanicial-alyi deosrtsthat in 
most~ofX~the 'casesteted the combine'd'ch'azres for, water-and wastewater~ 
services~ should b~e lestathe 8,,o-icm salse~s'nupr 

limit tewo'IBRD for water-an wa's'ewate 

-. 

bycomig guidelinhes 
servi.ces ( see! earlier, dscussioni),, ank e. tno te proprriate 

tbeintheefinanceal anlssrsned in -Ann~ex C_ wil show 
-. 

that whil1e tecagsrequred to~finance the wae prjetcosts 

'~ fall.under the 5% thse for the&w'astewater project generally'-,,guitdeline,! 
p-excedthe /,,guideline.. Thus,' eceedin the 8%'- bn 

avied1.ow _tecase, h~ae carges arelowerta et~ui~~h 
would .idinig alon'e-W'ould 'excedallbw; thewastewater '.charge's-t 

the ID3%'giein mut f o-sch!'services. The po c commi ttee 
that considering ._h~wo, -projectIs as on.e, Iin the-finac ial 

Sanalysi S i S cceptable for 'the reaso6n that, :forfiacl p o 
Sthe r esidents of4caat~sie wi l' tend' to look_at th w rjc
asscombined;Xtin. i" the case of eac ho hl:otecrbh'd 

amunt 'which "ustK b, paid. Corwaen ,,iThtes .srvies wil, 

Sbelieve 

-*AA that: for ad4itiative.,siifplicity the wastwercharges bein the 
fom' of ,suz-char'es to the water 'char ges. 

2.-~-- e(Tariff)' Considerations 

~-cbargeshi -,q ery io o-f'type.I and magiitude, of ~wat'er and wastewater~-<K 
~sho~J~d veryis one. Asoneeape'w~com'lez'and diff icult s, 

shoulTblea hi. basis forchare to the fertiliter pliiit.'Ass can be 4seen I-

f 6mTabie CXI,7 ,on'th',verage, the~fert iliep an~t -will, use about 
'h~j~alf~ ofthe water''soldl peid ffb'oanale isad-about', 70' of 

-

the wateri-from ,Qa.Disi- ss'uming that all o,.tepr "oetwale
 

-supply -from Wadi Yutm is (allocated to resident s,). '.oe ,this mean, that 
the fertilizer -plantshould a~ .705 of-~early year costs to- the, Qa Dis 



.,project?, W'fnile it, has,-been assumed for' convnience ini the financial s 
analysis that all custresae;hre teaeaec e &bic 

etrorwater,,this~ isno byay en the o6nly possible basis for -

such charges; th aldly':u~-- .-7raalnc a 
Srange~ of goals,-such as socia.l eqAuty,,e ncourage ent fo i U, 
assurance that ~industzry costs opays pits-full: share; of the CI services,> 

<~etc.~Obviously, thie goals wll~ofte'n coniflict., ~ 

Aotecoplex problem -isthe ,questionof how to charge for
 
'~ZK;4~ ws~waer 

-

services.' For administrative convenience', the 0bsuAU-
 -s 

*-v- rec-oIiindndthat , Aqaba, ,adop)Tthe 'system, in. use 'in Amman,. e. a e7 -, 

-asc T~fheiw ioraa ronesuoar -es on,, tihe wavoftazVes. s ca bat ed6i -,-

,oti14+ 1eAca-ba, 
7,hezre ~are no indusz- -s~contribu-.ing hneavy ?6ollt-Ional loads~-,ha-' ,,voIld 
~recuire adia ora-1et faciltfies eIunl v- tr ea. , I 

J rv drn~~~ li_ ,%here 

wa ,er. i l lsoay. a 17_neater3'vrczort'±o l -f~hewseau- o-.:uu 
again, there i's awi'de a~ cr cfwosb- -ays tI', charge fcrasw 

f~~ieL..a1 decision need noT. necessari,-'y be'cased on a~surclarce 

4
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~ Bcus of~the 	 6cmlxtyroftesbetiLmportance~ and 1 

of se~ttig tartffschedule~s 'iv1ich are both eutbeadffective,> 
twospeialcovna'ntsare:bengdeco unended for in-1lasion, in thie AID 

-~4loa ~agreemen1h inrctyTvove ~the;'i tr s established~for 
user~ finncig 2 of, th ter, ,ae to' be Drovided by, 

-)the new proj ects a.Aqba i2 Th i rit , ,'.h orwrt eeo 
a,-ar1iv! scheduie-,for the services fr~bm both- pioj cts which~ while 
.poiding sufficient revenues ftom 2:. s'o'izted wihteprvso

of _'such serv-ices !"!-i to be salse nya te special,'cosisderai~
Stionhlqsben given to assuring, tha~tY vaiis classsof .onsumers~ 

wipoving the, services to them, nid, ~ ta c ~sts of the services

kt~4jAremain,_affordable .to lower-income residents if Aqaba., The seconid,


in'6fei:': leg6th ,Borrowerto.give sp'allcn ea on-o the
~~in ~tec> nr~~ rci nconsieratioi 	 to~systms ~ ed f6'r W6o'kin (o~ ng,) capital and t~o ihe possibly
 
hedvier-tan-.normal 'costs of 'a cont,iuin,g;extens'i n ianiaintenance
 

-- Y: program for thetsewerage :system, an i uf ietrvne'cannot be~
 
aeeae'ocv :hs costsfrmue.ha es under the rates 2<
 

- -2~~establishedon thie,'basi'sof, th'eprinciples st dbwn, in the,'earlier 
~~ 	 covenant.( above-'),.to iiake ,sufficient funds~aaila'iblon re~sonable, 

-

>2 
terms" to th~e Aaba'.division of the WSC to, meet these -special needs-
The rb' fn'or 'thei'pssible need for outside financing4 from the 

SGovernm~ent: for,the,.extension-and aneac, _s mprogram' for, the >i~.
1 t , sewerage~system is dicsedaoe With regard to the'possible need for$ 

outside. financing for-wrigcptl-whl- ,-s believed. that as a genrale-rule the water and wastewater system in Aqaba will have 2 

Srelatively. low requirements.for wvorkingA capital, ,,particularly if the 'WSO«Y
contiu~sthe policy 6f . minating~water, service&.-o any delimquent ~--


S custmr, it.-,s recogni'zed that, establishnt of a t'IcJlearance" tariff
 
level matc ng epenses and revenuies wlly necessity be:*-matter
 
of trial, anid error, ,with'-equal chaniges for "lOsst as~for 1profit"'~ at~<

~ least~ drig erlier, periods. Thi.s isthe ,reason that the second

4-. covehniticlides a pledge for:-special3 consideration of' workinig capital

l-~-222requirements. 	 ~ - -~ 

RepaymentProspoects\-?--, 

44 .---Repayment prospects are judged 0 ~overy good. The lts 
-~~~-country 
 report~for Jordaero the flvA, dated Aril 27,1979, reports on~ 

-ti2thdbsitua'tion-as 2follows: e' remains>K>sevce 	 "Jrdan's- debt, serv' ow i1 ee tn the.,Thoncssional terms, e u e n'h bulk2 of Jordan~Is ~ 4 

i 

on C .
 

fore~g debt Itrs n am~or'4zation on:foreizn: debt 2as a ai6A 
Of,. earnis exp-orts 2of goods ad servicLs cluateu betweenard 8~ ~ he~neriod j974Ll978.11 2

T1 sbjivdia 2 an ner cent, in ,h 	 is be-e-h-- nee-,agol 
fau~2~, considering reai2.Y iz concessionary 

~~ nrosed~1oCn ill-I -ot haveasi 	 nfcnhe deb se rvic e~~2 
i~s sml and2 thne h' 

revCame 4 terms recormended,~ 

2P-- -- 2P2 	 2 ~ 2L V2 

.-	 2 2 22rI 
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tar 

comried ~h'nltwo ous-o- ~ own the00 and.emdrae 

Incomes, Port-workers comprise a-n obvious gru tt lower end of' 

the income scale.,.4 Theare lahrgely sepaateh w mos 
living _n the newly opened port housing area atKthe ~nozthern limits of' 

~of having~no necessarily hard and~fast sergto fpol ino,living 
,~area on th ai ficm;hwvr mdrt~n eIrsdns 

~-do tend to live in the: "'northe-m loops 11area. while loerincoe 'residents 
~tend' t'6 Th residential particual h "'iother areas, "oeRsidenti.al" 

proosd water arecometed,~iWhe theez and wastewater.projects 

re-si'dents,.ri'egar-esslof-~income levels,,,will benef'it from them. kAs 
t' te I nicipated benes argeycompris 

improvements: ii 7:th~e qility of, llP'e; par icuJarly imprvdhelh 
w _ic yall quantif'y.'arevir mpossible, to 

Hoever,' it can.,,be noted that in.addition, to sharing the~general 
Sbenefi~ts, lower income residents~ .wil' be'nefit; f'rom the - roj ect , spif ically' 

~ ntwo ways .-iFirst, with, regad ' r.o te Dovs fa constantj 
~Water suppJy will.:elimina~te thet'requirement f'or wate~rstra-ef'acilities., 
which arne sarenoeevnito,:attemp,- tooioiecni31us 4spply 
Als,, -,. was ewaer services:Wi provd ea,,oa1 wecbs ,,servc 
-tan nw tlz ,in most::lower, income-housing inAa 4 

Sand -thus, should~ briiig~ hecosts-,for Sewage 'disposal 'do'n while greatly' 

As indicated'in the~f'inancial. "analysis setounder most
 
% ~ assumtionsth ttlaeae a-e f'or wat'er 'and wastewater,.services <~~
 

-sh6uld' 'zbrxee an ~aver g~e,~I r ~4mte~9 salary of'
 
iJD 11O per month, and-'should. be' in" the, range. of 0,_6 to" JD T'per month'' 

(i: 1977:~~r prices-) .i It- is true ha this average fgr.cua'e-high,., 
'for -esident'sKat 5the- ektremd&1ower end of' the:income :scale 97J.(S' 1~y 


Smon'hi'y family incomes of' JID 60)', but 'ti.burden'ca-n be zreli'-_,ed~by'~' 
pr'Dviclng in t.he tariff'schedules fo nin tiaI"lc""o eve

04:±ve a fini~mum ~rrI,.jh dso (Eis 
.o;_'h4ch 'ow',a""' i" 

J,1 4 raue L a~r-rd. Theelig'7h' ini ia1 "0b1oc,-
a-. -ss' -tan"average cotte can. 'be mlade Ujby cha= ng More tnan 
averae cs-s for subsecquent ;serv~ice j-i s ~Ialz shouild be noted 

wae7-er mon-h uised byi aiil) a. relatie 

" ' '-' 

',JS5 '~ 

4,'v 
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will be~living. in osigha mot fAaas1ower-'income2Aresident's 
S~for -w1i.ch'they most. typicallyi will be, making mortgage tpaymnents' (instead 

of, renti ~ willi have and: sewerage~ connections 
.,. 

)"ad which all> water 
>,nclude- a p~ f e:~dvwelligprc T1uF 'most of' these residents 

71ill snot be, facing'. the :i iial, lump-m concti'on charge's which are 

burden for many of FAmman Is lower-income.such~ a difficu~lt."proving ill, have their )connectiin charcres arad
'<~resi'ent s and intead' 

,i<~ financed' "-Z a ,t6f' the dvwelling's' finanicing they'move in.-'~wheni 

In, any evezty',as explai-ned~ih th fina'ncial, anzalysis 'section Fabove, 
of tariff, schedulesrforthe covenant. cbncerningth'e ~establishment 

at Aqaba 'pledges the Govenmenit toviate nd~wast'water services 
insuregthat' ,'all costs 6sf,servi'ces, including both initial3 connection 

tariff charges, remain affordable to lIower-incoliecharge's, and, regular 
"r'iesidents of Aqaba".F 


4;iAt -the,,present time, the,Aqaba,,.Muicipality ~isF pla-nning to 

relocate thresidents --between 4,500'and 5;OOpeople -- of the 
"uniathorizedW housing> area on'the, "Southeast'ern Heights" area of the 
city ( in Zone 9 see map, 'FigureIll .B toinew apar'tment .and other 

high density housing in Zone 15which will be provided with a full 
to 

F 

range of services and facilities, (including built-in connections 

water, and sae). and' which the new tenian." will purchase with
 

mortgage s with' very low terms. Because of the.plans ,for relo cation
 
F", 

of these residents,~as an exception to the general priniciple that all
 
residential' areas of Aqaba are to be provided with sewerage, there
 
have ben no provisions made under the continuing extension program'
 
for sewerage in this area. If for some reason the municipality did not
 

carry through. its plans to relocate' the 'Southeastern Heights" residents, 
the short-term 'effects'of continued occupation of the area without 

sewerge srie shul pirove no roblehm because the area is under

laid by, well-drained gravels which can accommodate relatively intensive' 
use of septic tanks. In the longer-term,-'however, lack of sewerage
 
facilities could cause very real sanitation problems as the area's
 
residents avail themselves of~'the greater amount of water to be supplied
 
from Qa Disi. This situation obviously bears special monitoring; the 

p~"roject commttee suggests that it be a topic for particular attention 
during' the discussion in the etr .nt14mpeettofnte
 

condition precedent requiring appropriate legal provisions for the
 
connection the sewerage system of all Aq~aba residences and business'
 

h.iveeiaif
 
' i , nts, Specifically, it is~rcomended talet 


'2lter ~contain language .by which, the Government will repoortr to AID 

th sgnature, of 'he -oan agreement On the status77ihin13,on-s o 
ofthe relocauon -)anand, if it 'has'"znot been caiid og, 

for 3r~ii'ewerageer~ices4~1deIveloPi s'atisfac-tory to,"AID~-FF, 1 plansW 

'2c4 tli~e area in tee 7mr-i.rr affordable to'i -,s ~se ident ' 

5_4,1 1F 

3 
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I There are'no-axtici' pateae: fit-o a~c crue to women as a, resul~t of ihe: -,;t~e and, se7r'ge proj cts, although~Provso 
' 

* o~f, on'sta~nt water suTpymig1ht~wl ~lessenthe burden ofi daily 1 

-~ 

~us3~ep~ch rhg~i y oa~f> them, 'T~ticiiarlT those4 

The, full social analysis is, 2isqted in, Annex Dy. The above 1-~ 

wso ~te~ full analysis 'for. mrany'' it 'nc usions. ,''-~--i-~~~-*~-~ 

F . Envizr6nMenta1 Analysis 
I 

- 1The following se'ction 'provi des a concise ,summary~o oth -the~ ,

~beneficial a~nd adverse environmntaliLmacts -of> t -,pr-oe wa e &and sewerageproject.,
j-ad ~ew~agproec~k hanalysis is4 based upon the findings~ofer 
lpofessionaly Icoflducted st Al""-by HnsteAriutr,4gts~r ~ - it 

0 d.-C19771 ~ad Dry. 4N.'C : ~Huings(97).--y. 
~, A~ es~,2nvo~ve~both~eld investigation andI literature'research 1~4ludei 'sand' ax!e ic-- e, to Voumeenironmental prep)ared the :consulta~htsThe assessment was . f in acc'dae z.,'epr.- Aibth 

gideli'nes 'o6fl' 22 CFR,S6tion 2l6, "FAID'EnVironmental Proc edures"adthose,.of~the- U.S., WaterReiou-rces Council.~ These lstudie-s! ha'eIbe~~~reviewed~i by,-the:.NE.:Burea~ 1Envir'onmentalCoordinator wh'hsrondAo4sk 
thm be' ttechnicaily ade'quate (,see Ainei E)Y-'14 

Analyisb the 41o~oesort'tr, pDroject. identifieJd the.1 principal adverselocal>"ized"-phys'ic istrbLnso;ited 

11w ud and their extent~ 'Lmited by, the'iniaf, enoreen 
 f ooD6
A~~r7 and ppoisst of-a roeteraig
disupedsl6-ps an- rovisbnopro"per drainage, courses.4 

i~1~K1-~I- eneficial impacts ;iould lresult 'fr m'the prov o of secondar 
ov s o ofnse on arn
 

in rmn fo ion:into \the fragile waters 'of th6e,)Gu1f of ait T"qaba-n
1A~ inentoal-zgi ic ,mrn c~yti* .,Reduction of ',-oint source: -

~Jmarinepluto ould.-a::ISo serve~1 o tecG pub1-ic'health mnd'ienhanc 

,~.;. t the 'opportunities to expad, the evolvingwa erzrecre'atioA--base&'$' ourist , 



inusryofqaba.L In>aditI benefit ,would accr~ue froin-the_e'c',rJi11 1 

_e o y tre ae adb~ ~p iditr~f7 -c i'ker rrig'ation os Aaaba,orlyc pa u c senbsdsa' .h" calena~cina:,n'e citly, ,,the-,4owth1 of suc veceat-ongwil'resullK in'Ihe creation tj 130 V-1,<- vieQ. iesafniIhbi-} 
---- 'we''undu s~ level s and 5rovd-4 or1 --a Trorec comfdo a.bi-- h ~ ijl 

VI L zer - er'i c-- er,,ceS1L-Ud, A,,ar± ster~Ag"' cu l u-,,- 7 -- ia h-a~~ ana _5e<S~l z ~ ~- ~ y,= eeeraD-os' ih T 

iz _ he o da~ Gul c:';:.qaaA:., ' 

http:adthose,.of
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The coastal areas of the Gulf of Aqaba have been identified as a
* 

"nature reserve of international importance" by the International
 

Union for the Conservation of Nature and Natural Resources,
 

Morges, Switzerland. In addition, concern for the environmental
 

protection of this area has been expressed to AID by the National
 

Oceanographic and Atmospheric Agency (OAA) and the Smithsonian 
Institution. 
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IV. PROJECT flvWLME NTATION AND EVALUATION 

A. Project Implementation Schedule
 

Table IV.1 is a summary schedule for the implementation of
 
the AID-financed wastewater project. (The AID-financed project is
 
phased just about one year behind the corresponding water project
 
activities, thus avoiding a "bunching up" of similar implementation
 
actions for the two different projects.)
 

B. AID Loan and Disbursement Schedules
 

Table IV.2 is the AID loan schedule and Table IV.3 the AID
 
loan disbursement schedule.
 

C. Project Implementation
 

1. Government of Jordan
 

The Government of Jordan has named the Water Supply
 
Corporation (WSC) as implementing agency. The WSC has been given
 
full responsibility for all facets of project implementation,
 
subject only to normal Government procedures, such as final
 
approval of all contracts by the Office of the Prime Minister.
 

2. Supervisory Engineering
 

All technical and engineering servipes for the 
implementation phases of both the water and wastewater projects 
at Aqaba -- including tendering, construction and installation 
supervision, startup and final acceptance of all facilities -
is being provided by same firm which performed feasibility and 
design for the projects,Howard Humphreys & Sons of the U.K. 
(Financing of Humphreys' services for feasibility and design of 
the two projects was mostly from a U.K. development grant; for the waste
water project, finacing will be part of the Government's
 
contribution.) The contract for Humbreys' services has already
 
been signed; submission of a copy of the contract is being
 
recommended as a condition precedent to AID loan disbursements.
 

3. Project Procurement
 

Forei_=. exchange procurement urnder the AD Jan will be 
conducted by hcst -ot.tr- contracting in . yiwith AZ 
Handbcok 11 and local currency cos- rei.b rsemen, -,ri _. 
accordance wi-n standard _rcced,"r already esabshed b. -he _S.S.r 
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The Gove'nment and the consultants understand that all tender
 

documents will have to be written with U.S. specifications
 

and that procurement source/origin will be restricted to AID
 

Code 941 countries and Jordan. 
 Given the standard nature of
 

the equipment and materials and the routine nature of the
 

construction, no unusual or difficult procurement problems
 

are foreseen.
 

D. Project Monitoring
 

1. AID Monitoring
 

USAID/Jordan will be responsible for AID project
 

Within the Mission, primary monitoring responsibility
monitoring. 

will rest with the office of Capital Development. The Project
 

Manager will be the Mission's Sanitary Engineer, currently the
 

Chief Engineer.
 

2. Project Evaluation
 

All project elements will be monitored continuously at
 

the output level to confirm the rate of progress in construction.
 

Monthly progress reports will be prepared by the consulting
 
Because successful
engineers and submitted to AID through the WSC. 


completion and operation of the water supply and distribution
 

project is a precondition for success of the AID-financed wastewater
 

project, the monthly reports will detail the progress in completing
 

all elements of both projects.
 

Evaluation of the project will be conducted by the
 

Government and AID. In accordance with the standard AID evaluation
 

covenant to be included'in the loan agreement, the two parties are
 

jointly pledged to develop an intensive evaluation program tc be
 

conducted during and after project implementation. In addition, an
 

in-depth, in-house AID evaluation is scheduled for October 1983, by
 

which time all of the wastewater facilities (and the adninistrative
 

system) should have been in full operation for more than one year.
 

E. Negotiation Status
 

USAID O'ficers have iiscussed the preparation cf this projec, 

.aper ,ih apyrsyriaoe Mi'ils of ;he acverr.men. o jordan at 

various soages dur-n; is ievelcymenn and have male them aware sf 

the cnditions precedenz and special covenanis w;bh are bein: 
roo,- :an a-Temen: as a res....
recommended "cr inclusion in -he 


oeotee's analsis of zhe proj ons feasiii"-.
of the p jero 

No dif:, "'u.is foreseen in -herronia-:-cn :f -*he loanaseeme= .
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TABLE IV. 1 

]ljILBMlNTATION SCHEDULE FOR AID-FINANCED 

WASTENATER PROJECT 

DATEACTIVITY 

1. 	 Contract for consulting 
engineering services signed 6/77 

2. 	 Consultant submits draft bid 
documents for 
(i) Construction (including 
irrigation system) and (ii) 
electrical & mechanical contracts 7/79 

3. 	Final irrigation system design
 
submitted for approval 7/79
 

4. 	CBD notices for contractor
 
prequalification published 7/79
 

5. 	 Detailed bid documents 
(including irrigation system 
components) completed 9/79 

6. 	Bid documents issued to
 
prequalified firms 10/79
 

7. 	 Bid opening 1/80 

8. 	 Contracts approved 3/80 

9. 	 NTP to construction 
ccntractor delivered 	 4/80
 

10. 	 Electrical and mechanical 
equipment delivery begins 9/80 

!I. 	 Eaui.en nstallation ' izc lhd 2 

suppliers ' trai.2ng programs) begins 3/S7 

.. i2-,JnC adr aeird sc 

'3. 'tC vas 'ewaterf.'aUiies cerans 
and ain-rance _-/ 

tra"'4 ':;S -3gab~z
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14. 	 E & M equipment installation 2/82 
completed. 

15. 	 Construction work - including 
irrigation system - completed 2/82 

16. 	 Beginning of full operations 3/82 

TABLE IV. 2 

AID LOAN SCHEDULE 

LOAN AUTHORIZATION AUGUST 16, 1979 

LOAN SIGNING AUGUST 30, 1979 

INITIAL CONDITION PRECEDENTS MET DECa1BER 31, 1979 

PACD DECEER 31, 1982 

FIRST IN-DEPTH AID EVALUATION OCTOBER, 1983 

TABLE IV. 3 

AID LOAN DISBURSEMENT SCHEDULE 

1980 1982. 1982 Totals 

Foreign Exchange 1.445 2.831 0.855 5.131 

Local Currency 0.782 1.066 0.521 2.369 

Totals 	 2.227 3.897 1.376 7.500
 



ANNEX A
 

FEASIBILITY STUDIES FOR AQABA WATER AND WASTEWATER PROJECTS
 

...	The comprehensive feasibility studies and preliminary design
 

work for the water and wastewater ("sewerage") projects were
 

performed by Howard Humphreys, Ltd. of the UK., in
 

collaboration with Arabtech Consulting Engineers of Jordan,
 

with financing provided by the GOJ and the U.K.'s ODM. The
 

results of their work were presented in four volumes and
 

one portfolio which are hereby incorporated by reference into
 

this project paper. Following is a listing of these volumes:
 

1. 	 Aqaba Region Water Supply -- Main volume (1977) (Blue Cover) 

2. 	Aqaba Region Water Supply -- Appendices (1977) (Blue Cover) 

3. 	 Aqaba Water Distribution and Sewerage -- Volume 1, Water
 

Distribution (1978) (Brown Cover)
 

4. 	Aqaba Water Distribution and Sewerage -- Volume 2, Sewerage 

(1978) (Brown Cover) 

5. 	 Aqaba Water Distribution and Sewerage -- Volume 2 Drawings 

(1978) (Brown Cover) 

For the sewage effluent irrigation system, the consultants 

completed a preliminary engineering report in March 1979 which 

was also drawn on to prepare the project paper. The full title 

of this renort is "Provisional Summary of Preliminary Engineering 

Report on Irrigatioft Development Using Treated Sewage E:*fluent 

in Aqaba Sewerage Project". 

Copies of all of these works are available in the Project 

Development Office of the Near East Bureau (NE/PD) in
 

AID/Washington.
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DESCRIPTION OF THREE MAJOR ELMENTS
 

OF AQABA WASTEATER PROJECT 

Following is detailed description of the three major elements 
of Stage I of the Aqaba wastewater system. As excplained, in 
the main text, Stage I comprises the wastewater project to be 
financed jointly by the Government of Jordan and AID as 
recommended by this project paper. Stage II will principally 
comprise additional pumning facilities to bring the sewage 
collection system up to full design capacity and appropriate 
extensions to thetreatment plant. Additional details of the 
Stage I facilities and a description of Stage II can be found 
in Volume 2 of "Aqaba Water Distribution arA Sewerage" (see 
Annex for further reference). 

1. Sewerage System: Sewers and Pumping Stations
 

Following is a summary of the proposed project sewers
 
and pumping stations (see maps, figures II,A and II.B):
 

-- A new 1500 meter main sewer between the area
 
currently being developed in the northern loop (Zone 6) and
 
the proposed Pumping Station No. 4 (to be construction during
 
Stage II). This sewer will be connected temporarily to the
 
existing sewer until the flow requires construction of Pumping
 
Station No. 4.
 

-- An up-grading of Pumping Station No. 1 to accommodate
 
additional flows by the installation of two new pumps (one duty
 
one standby), and the installation of a new pumping main to
 
Pumping Station No. 2. 

-- A new gravity trunk sewer starting southeast of the 
new hospital (approximately the nrtheastern limit of current 
intensive development), rumning through the central area of toWM 
for just over 2 kilometers and discharirg into the new Main 
Pumping Station. This trunk sewer will be the main element of 
the sollectisn system. Under the AD orect, sewer" -his trarnk 
will be constructed -o serve areas :f current:r irinenm 
develo~ment only bum its design w.l permit i,s e:xensi:n :o 
serve al a o subsequent .eveome;.. 
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-- A new Main Pumping Station to be sited to the south
 
of the existing port housing area which will pump all sewage
 
collected to the proposed treatment works in Wadi Jushiya. The
 
Main Pumping Station will have three pumps (two duty and one
 
standby), will be designed to handle an ultimate Stage I flow
 
of 9000 cubic meters per day and will be capable of expanding
 
to accommodate the Stage II flow when necessary. An emergency
 
outfall pipeline is to be constructed from the Main Pumping
 
Station to permit discharge into the Gulf in the event of
 
failure of the Main Pumping Station.
 

-- Some remedial work to parts of the existing sewers. 

-- Retention of Pumping Station No. 3 as constructed. 

2. Sewage Treatment Plant
 

The proposed sewage treatment plant consists of a
 
facility capable of achievii- secondary treated effluent. On the
 
basis of the projected sewage flow build-up curves, the Stage I
 
capacity at Aqaba will be 9000 cubic meters/day. The sewage
 
treatment plant has been designed to treat flows of up to a
 
maximum of 3x the Dry Weather Flow (DWF).
 

The treatment plant will be located in the lower end of
 
the Wadi Jushiya, about 1.5 kilometers south of the built-up areas
 
of Aqaba and inland from the shoreline about 900 meters. The site
 
is due east of the port area and lies at an elevation of about 65
 
meters. It was chosen after careful consideration of six other sites
 
and ten possible schemes with various combinations of primary and
 
secondary treatment and possibilities for effluent disposal (to
 
the sea or for irrigation). A.l the sites (and schemes) were
 
carefully considered with regard to discounted costs, probable
 
future land use recuirements and environmental and esthetic
 
considerations. The decision for Wadi Jushiya was based on its
 
comparative low cost in combination with its undesirability as
 
a location for o-uher activities and its satisfaction of envircnmental 
and esthetic criteria (see Chaoter 9 of Volume 2 of Humphreys' 
"Aqaba Water Distribution and Sewerage"l). 

The propcsed nant ,viii -r--_'de Seccndary treatment tc the 
--ncorn:z sewage b-7 the externded orccess f he ,xidation-ditch tyoe. 

-h-rocess an effluen: a s-andard a,:wvng its7ill produce -c 
use f:r reorio~ed irrizaaion fter ,_'-raein. Under ncrmal 
ocera-.i:- on=_diors aeration *anand extended clant reduce :he 
3Jcchemifa,a x -T:en Jemand CD of v s-ewa-er b aoout -- to -)5 0 
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The axteided aeration process itself is a simplification 
of the conventional activated sludge process in which the primary 
sedimentation tark is omitted and screened wastewater undergoes 
oxidation in a relatively long and shallow continuous channel. 
Aeration is effected with semi-submerged cage rotors which are 
reliable and simple to maintain. 

For efficient treatment it is necessary to maintain a 
high concentration of biomass in the aeration tanks. This is 
achieved by contirnusly returning the sludge settled-out from the 
aeration tank effluent back to the aeration tank inlet. This 
sludge is known as activated sludge. A surplus of activated 
sludge is produced and this is of a stable nature and may be dried 
on beds prior to final disposal. 

The energy input by the rotors must be sufficient to 
prevent settlement in the aeration tanks which is ensured by 
maintaining a flow velocity of at least 0.15 meters per second. 
This velocity is also sufficient to prevent breeding of mosquitos. 

A process flow diagram of a plant incorporating extended 
aeration by the oxidation ditch process is shown in Figure B.I. 
The main advantages of a modified oxidation diich plant area: 

- elimination of primary sedimentation 
- no primary sludge produced requiring treatment 
- small site area requirements 
- easy maintenance 
- good resistance to organic and hydrau.ic 

shock loads
 
- production of stabilized sludge 
- reliable Derformance 
- capability of consistently producing good 

quality of effluent 

Xejor disadvantage of ,ne system when compared to other
 
possible methods are the follovring: 

- relatively high power consumption 
- addivional puv=irg required for returring 

activated sludge 
- moderately skilled -erars reqcure 

A cose zosiiera~i Z all involved factors has caused 
;he cnsu';anns -o reco,.end aa zcdified xia-in 77sTem (a 
discussicn Df these 2cnsiderami:n 2sn 'ze i'undha::er -. Vc.u'uein 

'2 f Hi'.hre-rs "Water .isnrilu.ion and Sewerage". 

http:hydrau.ic
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The sewage treatment plant itself will comprise the 
following elements (See Figure B.1) 

(i) Inlet Works 
(ii) Aeration Tanks 
(iii) Final Settlement Tanks 
(iv) Chlorination 
(v) Sludge Thickening Tanks 
(vi) Sludge Drying Beds. 

Following is a brief description of each of these
 
units and its function:
 

(i) Inlet Works: This will incorporate a mechanical raked
 
screen for removal of gross solids together with a mechanically
 
cleared detritor for the removal of grit and other heavy particles.
 

(ii) Aeration Dank: Oxidation of the sewage will be
 
achieved by an electrically-driven, partially-submerged, multi
bladed, horizontal rotor. The rotor agitates the sewage,
 
introducing air into it and maintaining circulation in the tank
 
at a velocity high enough to prevent the settlement of solids.
 

(iii) Final Settlement Tanks: An integral part of the
 
aeration process, the final settlement tanks serve to clarify
 
the mixed liquor from the aeration tanks, thereby producing a
 
satisfactory final effluent for reuse.
 

(iv) Chlorination: Effluent from the f' . 'ettlement 
tanks will gravitate to the effluent/irrigation wa r reservoir 
from where water will be drawn off as required fo .fiposed
 
irrigation scheme. Di:infection of the effluent i.- be provided
 
in a chlorination plant.
 

(v) Sludge Thickening Tanks: Tvo reinforced concrete 
sludge thickening tanks are proposed to received the surplus 
activated sludge from the final settlement tanks. They will 
provide the facility for balancing and thickening the sludge 
n.rior to its a~olication to the sludge d.ryTi- beds. 

ri) Sluge 3eds These will receive sludge for 
drying by -ravI-~Ticeline 'rom "he tanks.''e-


-- - cio.a' ,VcrW-s: These will incl'ude an a,iirstra---n 
buidlng, zenera-or iouse,........e s-ora e bui ii.n. Sudse 

ounaminz s-azizons, roads. fencir. , zi--eines. s-andy zenera-or, 



FIGURE B.I
 

PROCESS FLOW DIAGRAM:OXIDATION DITCH PROCESS
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"Sludge' Disposal: Stable sewage"sludgehsmdrt 

'agriutua value as~a.,fertilizer, adihs4also of' valve as a 
4"'4"'conditioiiez to, provide' hums content . 'Great: care mustib'e -taken 

t'2o ensure tha't2 sludge .contains no lgrease. or toxic substances, 
however.-: <Sludge'f~rom extended aeratiozi plants is .stabilized and4' 'i"V 
dos no require;further treatment 4other plan4 drying b'efore',>"' 

4'44, 

dispo4a4:
 

3.Irrigation'System 

After exhaustive study of all factors 'involved, the 
"developed-u-preliminary engineerinig report44,4conultntshave 

4for theewage efluent i'rrigation system which is'ba.sed on~< 
the principle that ~aleffluent pro6duced must be u~sed for 
irrigration;- i e. that.1none Jof~th'e, ffluent4should bej'dis'arged4 
into-tthe.~Gulf. Only, preiinary,.des'igns a ecould b e~'formuhtd 
in' the i±Iitial'reor'tb catis4e the',result w"4ere not,yetavai able "4' 

from a~4serieof~ soiland"'water'tetsar2ianged for. by thee 44 ' 

, 4'-consultants~ However,4 the gen~eral characteristics of~the-.soils 
and water.,aie well ~enough known ithat it. 'is&highly< unlikely, 

test results will produce significant~design changes;4'44 '4that:~the 

4"44 thierefore, the preliminary, desigri',can be considered final for 
'most intents' and p'urposes. ,The result's,.of.the detailed4''4 

4 ' ' >prelimina.'ry design are laidout in-a 'separate Humphreys' booklet, 
"Poiinlnumr~f rlmrry ' Enginering Report on ' ' 

Iriaio eeopmentUsing,4Tredated.SeageEffluent-i Aqaba'-

Sewerage Project,"1 dated March 19479. A~cp of thspin Aaa 
,is available at NE/Pr ,for reference. oyo hs ulcto 

~ 'u ThZL'444~e co'nsultanits have'ds ~ e the irrigat~ion sse 
to be constructed in fouriconsecutive4 phases asthe amount~of 
4effluent increases with 'h popJkuation and'~grwt of'44 

' 

M~~.u.. 

firs
''The stge to be' constructed as a4part of' the AID-financed 
project, will provide 4 for-irri'gation of 26,hectares4 of greenery-,4 
with the 4500 cubic.*meters of effluent' anticipated as being 4 4 

4 4produced perdayj'4 b*thie sewage. treatment plant w1hen it starts 
' u"in 1982.4 IThis'i'4ount" of effluent 'can4 be'entirl''y utilizdP 

'4~4 ' 
4
4' 

4
4~ > for4 irrigatin ' of~ elected4trget areas~inteiywithout 

the use 'of;p ts~eas~teswg<reatment plant~lies4 ' 

4 j~444''4> at 65,-meters' elevation;V gravity' alone4will 'deliver' the 
o-ef'fluent to the, initial' areas.; The s'econd, ~third a4nd fourth ' 

stages will instalL' facili.ties to1 use rogressively mr'ie efle-, 
' 

~4~'"~ B e.D no thecf~i zh~srstem will~~providet cornM e-~fnl'tae 

:# to444' mre &ilizing Vl~ofh-rrig-aLion, ICO h 
cuicme-'ers of effuen_.Ooue yi etramnpatwe'' 

i4 ful deeocda h-.end of Stage The stage4 II", initial $4:li 

es:--i-.d tocos-, 3 1 0',million, dollars,,(ncluding, 31 4. OCO for,4444 
cosla- suevso);4 1"iptin of' all4stages i- 'esti-ated4 
o"4's abou S2. ml~lon (in 197? dolla1z's '' 
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The initial stage will involve an earthen reservoir, 
lined with a suitable impermeable membrance, at the treatment 
plant site which is capable of storing up to 5,000 cubic meters 
of effluent. This is judged to be sufficient storage capacity 
to serve through the time -when the full stage I treatment volume 
of 9,000 cubic meter!-/ day is reached. Other infrastructure 
involves the laying of 5,400 meters of 600 mm pipe and 2,600 
meters of 400 mm pipe. This basic design will allow irrigation 
during a week of 7 hectares along the Corniche Road, 9 hectares in the 
"Horeseshoe"r (at the western end of the Corniche Road) and 
10 hectares along the Amman/Aqaba Road.
 

Irrigation will be either by sprinklers or portable 
hose pipe. ii either case, flow will be controlled from 
sealed hydrant points attached to a buried pipeline running 
along the center of areas to be irrigated. The hydrant points 
will only be able to be opened by using detachable valves, to 
insure that human contact with the effluent is avoided. 

Basic design is based on the hottest period of the year,
 
the months of june and July. The consultants are recommending 
that during the cooler months when irrication demand is less, 
arrangements be.ade to discharge excess quantities of effluent 
into forest areas to the west of the "Horseshoe" to insure 
that spillage into the Gulf of Aqaba is avoided to the maximum 
extent possible. 

A final design and operation report for the irrigation
 
system is being recommended as a condition precedent to 
disbursements for the system from AID Loan. 



ANNEX C
 

Page 1 	 of 22 

FINANCIAL ANALYSIS
 

A. 	 Purpose
 

This annex is intended to be an expansion of the Financial
 
Analysis in the project paper text, Section III.D, and it should
 
be read in conjunction with that section.
 

B. 	 Financial Analysis Tables
 

The tables mentioned in the project paper's financial
 
analysis and in this annex can be found at the end of the annex.
 

4
For conver nce, they are preceded by a listing of the eleven
 
tables 	an. he material presented in each and a table of the
 
five cases tested for the financial analysis.
 

C. 	 Discussion of Variables, Assumptions and Data Utilized
 
in Preparing Tables
 

Following is a review of the variables involved, assumptions
 
made and data utilized in preparing the cash flow tables and
 
performing the financial analysis.
 

1. Loan Terms. The basic assumption is that all construction
 
for both the water and wastewater projects is financed with loans
 
at the Government's "standard" terms, i.e., 6% per anmum interest,
 
capital repayment in 20 years and a 5-year grace for repayment of
 
capital. One case assumes a 10-year instead of a 5-year grace
 
period. The basic assumption concerning loan terms can be
 
considered highly realistiq for the tests performed insofar as over 
half of the financing for'the combined water and wastewater projects 
-- that portion of the water project being financed by loans from 
outside donors -- has already been extended on the Government's
 
standard terms. Final decisions have still not been made on two
 
important aspects of the remaining financing required: (i) What 
portion, if ary, of the Government's contributions will be financed 
by grants, as opposed to loans; and (ii) The financing terms of
 
the reloan to the WSC of the funds being lent to the Covernment by 
AID. The project committee is urging that the Goverrnment make the 
remal'.in.ng financL.g a-vailable to the -wo projects on as concessLora_

-is ile; .ec -)rbasis as :oss in the 7 .... aer we recommend strorzly 
.at the A-D funds be relent at terrs no mere s-rincent 
those a- e ADA-!:hfunds are .made availble -he Covernmen-. 

-h-as in v7-iew ' ih er 
ca-a costs :)f -he ro.:ec-s a- Acaba. cve .tot:-n 
!h-s -osiin'teen assed 	 o tne reiativei-y -.

-c
 
conserva-Tie 3ast in the financia!. anaysis, as indicated_ above, 

http:remal'.in.ng
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most cases assume that all project construction costs are financed
 
by loans with the Government's "standard" financing terms.
 

2. 	Method of Financing the Continuing Extension and
 
Maintenance Program for the Sewerage System
 

The consultants have made provision in both the water
 
and wastewater projects for a continuing program of extension
 
to and maintenance of the respective systems(which they call the 
"on-going development" programs). As the names indicate, the
 
basic purposes of these programs are to extend services to new
 
areas of development and to maintain and, when necessary,renew
 
existing facilities. While the programs are similar in purpose,
 
they are much different in terms of estimated costs. For the
 
water supply and distribution system, the consultants estimate that
 
the program costs will be in the range of 5% to 10% of total yearly
 
expenses. The consultants' estimates of the program costs for
 
the sewerage system, however, are much higher and generally lie
 
in the range of 50% of estimated annual costs of operating all
 
of the wastewater facilities.
 

For the water project, the relatively small magnitude
 
of the estimated costs for the continuing extension and maintenance
 
program means that it can be financed from current revenues with no
 
particular consequences for the rate levels. For the wastewater
 
project, however, the high costs of the program for the sewerage
 
system mean that financing from current revenues would impose a
 
significant burden on the Aqaba residents using the system
 
(see Case 1).
 

It can be noted that there is some question among
 
observers with experience with sewerage system operations about
 
whether the large expenditire envisioned by the consultants
 
(JD 250,000 per year in 1977 amounts -- about $850,000) will
 
actually be necessary for an effective continuing development program
 
at Aqaba. As indicated, however, the financial analysis accepts
 
the consultants' estimates, in accordance with the policy of presenting
 
a "conservative" analysis.
 

In order to lighten the direct financial charges on 
users, the consultants have suggested as one possibility that the 
costs of the consinuing development proram_ be financed from the 
profits made by the muriciza7ir on land sales. Whie such a .o-cy
would ha-ve Very attractive features from fscc-"-of scaeo =m.thethe "f-ew 


-,-e mutric..a...i -, o da-e has made ro ccmi=,enr r
 
his su.es-:-. Therefre, it is assu:-ed in -he fi-ncial ana_./L.
 
~a: :he costs of' the pros ran are entire r financed by ,.hCs Acaba
 

-
divrision, e-iherro . hares -o current --eenue -r -"-:-h ie: 
fi c in -hec- of Ioans from the Coverrrnen: a- its s--andar : 
Zer..S 
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3. Population Levels. Using standard techniques, for 

feasibility and design purposes, the consultants have developed 

a series of projections of future population in Aqaba, based upon 

varying assumptions about future economic growth which are then 

extrapolated to produce totals for future population levels. 

Ten different projections were developed, which ranged from very
 

low to very high, depending upon the assumptions made. For the 

financial analysis, in all but one case, the consultants' 
"intermediate" projection of population growth was used. (The 

compound growth rate for this projection is about 7% per annum.) 

For one case, (Case 5), a population level of 80% of the consultants' 
intermediate projection is used (representing a compound growth
 

rate of about 5.5% per annum). (For more information on the 
consultants' methodology and assumptions in developing the 
population estimates, consult Appendex C of Humphreys' "Aqaba Region 
Water Supply". ) 

4. Per Capita Water Consumption. In most cases, the 

consultants' "intermediate" estimate of per capita domestic water 

consumption was used. This is 200 liters per capita pe7 day (lcd). 

in two cases (Cases 4 and 5), half this amount, or 100 lcd, is used. 

The estimation of per capita water consumption is a 
particularly uncertain exercise because there is no known way to 
correlate the mary factors which play a part in its determination, 
such as climate, cultural and social patterns, including health 

attitudes and sanitation practices, etc. A further factor about 

which there is considerable unresolved debcte is whether or not 
the price of water has a significant and determinable effect on the 

level of use. 

Given the hot, dry nature of Aqaba's climate and its
 

relative prosperity, the consultants' estimate of 200 lcd would not 
seem unzeasonable as an estimate of average domestic water use.
 

For comparison, much higher consumption rates are encountered in 
many other M11iddle Eastern cities. Given the amounts of water to be 

available from Qa Disi, it would, be possible to supply virtually 
"unlimited" amou-nts of water for domestic purposes to Aqaba's population, 
at least in the early years of project opera-ion (whether this would 

advisable is another question). In any case, the supply available 
after completion of the water rcject will be considerably rea-ter 

than aT, -. Aaba ih: resccnd to te zrea-lyresent-. res_1n'en s m1 

increase . of by7 usI! Sricanoly a:cun--s
s-_--cy water 'ea-er 

--.n e-now do, regardless -- te cost involved in doinZ so
 
'n the o -hr "hand.-"wastewater Serre S'=-..ares are based
 

eon w onsun.....n. teerz ".r- the 2crs'iL7.er's tc-; 
cub " , ,t.e f a zeter of ,rater is the s'wt. the a - er
 

2Zro:.utnC3 s-charOc- -:rastewater. %wI' :rncrease :nie
 
__; water -cs-"s - Perhaos -__is hi-h-" 'v l -Oe
 

-ecn- don their dezand ..- to the 7Ci "hore aer'l.e *ons=-
.- , _5 a , . .,_ si.,uaio ", 

=.,r rate. '"" et~sta~nwi 
-ct ear-::': ,ur'ns tat-te es,i:ra-.e for domes-.rate.si -- ,
 

:se o20 w -h ac-,-a.
lc,.is s as use. 
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Finally, water use -- or apparent use -- is obviously
 
greatly influenced by the amount of water lost in the system from
 
various leaks and other unutilized wastage. All of the assumptions
 
for water use at Aqaba include system losses of 25% for domestic
 
water, 5% for water supplied to the fertilizer plant and 15% for
 
other non-domestic uses, the latter category lumping together all 
uses for tourism, commercial establishments and small industry. 
Given the newness of much of the system and the waste prevention
 
system to be installed, these estimates should prove quite
 
"conservative". (Further details of water use estimation can be 
found in Appendex C of Humphreys' "Aqaba Region Water Supply".) 

5. Cost Estimates. Construction cost estimates are based
 
on actual awards made in the case of the water project and on the
 
consultants' estimates, in the case of the wastewater project (see
 
Section II.E.1 of the Project Paper). With regard to operating
 
costs, the consultants' estimates were used. These are believed
 
to be quite conservative; in any event, the consultants have
 
demonstrated that total costs are largely insensitive to changes 
in operating costs, so estimates were kept constant for all 
financial analysis cases. The inflation rate estimate was kept 
at a constant 10% based on the judgement that the Government is 
likely to make every effort to insure that it does rot exceed this 
rate on the average during the period of analysis so that while
 
it might be lower than 10% it is unlikely to be higher. (For
 
more information on the basis for the cost estimates, consult 
Chapter 12 of Humphreys' "Aqaba Region Water Supply" and Chapter 
12 and Appendices G and H of "Aqaba Water Distribution and Sewerage" 
-- Volume 2.) 

6. Average Family Size and Income. For the average family 
size, the financial analysis follows the consultants' use of six 
members as the estimate. ldile, like other population figures 
in Jordan, the average family size of six has no solid statistical 
backing, it does seem to be fairly widely accepted as the minimum 
estimate for average family size, even by interested observers who
 
disagree on other basic population estimates, such as total size 
and/or growth rate. It is true that the present population of Aqaba 
has a large number of single workers who either are unmarried or have 
left their families at home while working in the port (thus 
significantly lowering the averas family size in the city) 
Despite this, it is b- that utilization of the average family 
,.wisix for :he financial analysis is justified by -ne :ac: that the 
-ort au12thority defii-oely plans = reduce -- e ort la*c, - " 
-ramaoiall. after zonstruc-"ion.2meed is:he 3urrenz pro-ram 
Ous -reayredcin the number of sinzle ;crkers in the 21-
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The consultants based their estimate of the average
 
monthly family income of Jordan Dinar 110 (in 1977 amounts)
 
essentially on estimates by others supplemented by limited spot
 
checks on various wage and other rates of pay at the time. As
 
it turns out, the estimate corresponds very closely to the IBRD's
 
estimate for GNP per capita for Jordan in 1977 of $710 (in current
 
prices), the consultants' figure for monthly income of JD 110
 
turning out to be equivalent to a per capita amount of about
 
$733. Indeed, the slightly higher figure developed by the
 
condultants' for Aqaba would acccrd with the general belief within
 
Jordan that wages (and prices) are higher in Aqaba than in other
 
parts of the country.
 

7. Standards for Monthly Family Expenditures for Water
 
and Wastewater Services.
 

The standards against which anticipated charges
 

for water and wastewater services were compared were taken frcm 
those used by the consultants, based upon minimum percentages 
developed by the IBRD. It has been possible to verify independently 
the minimum of 5% of family income as an DBRD standard -- see D. 40 
ff. of "Village Water Supply -- A World Bank Paper" (IBRD, Washington, 
D.C.; NL-rch 1976). While it has not been possible to verify the 
3% figure used as a minimum standard for wastewater services, the 
level would seem reasonable, when it is compared to the 5% level 
for water. 

8. Charges. It is assumed in all cases that water charges
 
are based on the average cost per cubic meter of producing and
 
delivering water to consumers and that the wastewater charges are
 
levied in the form of surcharges to the water charges which are
 
derived by dividing total ,gastewater costs by the number of cubic 
meters of domestic water sold.
 

9. Irrigation System Costs. For Case I, it is assumed
 
tat the irrigation sysuem costs are included in user charges for
 
the system. For other cases, they are not included, based on the
 
assumticn that the irrigation system costs are financed from other 
revenues, perhaps the Aqaba city budget. This is not in any case 
a very important issue for tio reasons: (i) The irrigation system 
costs are marginal in comrarison to costs for -he other cOconents
 
a: the system: and, (i") Throuh .aces -r ctner char-zces, the systemls 
users wiZ arobai: .er -e -. mosr :f- he iri" -ioncosts, 

e , ze r Plant "..-,:Se an ,C]o 

ananci.al-s shcws tha- fr a rz..":on the 
:ai- :!ar4 a dcmes--*: -_s- :f water n Acaba. :-r :'r -aer 

redut:z:n ". averaU use -ause, ' a ser-thn-e:aecned rozula-i:n,' 
he charze :f:r water cn resi:ent:la co.sumers fin r_-fic,.uc' 

2ustomers are zna:J an aTea:=- ccst, :er C,_2 meter a water 
e_.J, e.... ,/ 

http:r_-fic,.uc
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This result stems from the fact that the fertilizer plant will be
 
such a large user of water from the system, at least through the

early years after system inauguration. This is shown by Table XI,

which gives an indication of the importance of the fertilizer plant
 
as a consumer of water from the system and an indication for Cases

2, 4 and 5 of cost for water per ton of fertilizer produced at an
 
annual production of 740,000 tons (again, if all consumers in
 
Aqaba are charged the average cost of water).
 

Assuming the higher projections for domestic use
 
(200 lcd), the fertilizer plant will utilize an average of about
 
50% of the water from the entire system over the period of analysis

and about 68% on the average, of the water sold from Qa Disi.
 
(It is assumed that the consumption by the fertilizer plant is
 
constant, once production is built up to capacity.) 
 Thus any

assumption of decreased use by other sectors of demand in Aqaba

will incresse the percentage use by the plant. These increases
 
i1 the pe..centage of the total available water used by the plant

combine with the higher average cost of water caused by decreased
 
domestic use to increase the 
fertilizer plant's relative contribution
 
to revenue as 
the use by other consumers decreases. However, even
 
under the assumptions entailing highest contribution to revenue
 
by the plant the cost of water per ton of fertilizer produced in
 
1977 prices never rises above JD 1, with the highest cost being

about $2.75 in eauivalent dcllars, when the average cost of fertilizer

in a depressed market was reported to be in the range of $120 per ton.
 
Thus, the cost of';water to the fertilizer plant, if the plant is changed
the average cost of production, appears reasonable, particularly
when one considers that the relative costs of feedstock raw 
material quite likely will be increasing steadily and rather 
strongly throughout the period of analysis.
 

E. Tariff Considerati6ns 

1. Present Water Tariffs
 

At the present, there are two sets of water tariffss ineffect in Jordan, one for Amman and one for the rest of the country

(the latter is of course, applicable to Aqaba). The two tariff

schedules are set out in Table A 
. As can be seen, after the first 
five cubic meters, when the rates are the same, marcinal and average
water costs per cubic meter are 2onsiderab> cheaer 'e ;mma
resid~ent t-han- se in ers rthef h erandfcenr,th 

cniues he :cth are.... :cin- "'e the-p ro -cns-: a_-,least :,0 cubic meters :er aI'c derat • thun 
-ri-,e 'ecomes -he same t-... ,ore. e Crcost, a-.
th!.s :cint remains oor bly -heat'er -- ' -.-het-.Azh=.an 

http:het-.Azh=.an
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For both of these tariff schedules, the average cost
 
increases steadily and continuosly after an initial steady rate for
 
a set amount of consumption. Given the extreme scarcity of water
 
throughout the country this basic approach is correct. It permits
 
minimum consumption at low rates, thus protecting lower-income
 
residents, and continuously increases the costs of water as use
 
increases.
 

While the principles on which the rates are based are
 
considered good, it can be noted that the rates per se d. not in 
any way reflect current reality. Theoretically, the rates can be 
used to construct a supply curve by which one can tell for any given 
amount of money which a consumer is willing to spend the amount 
of water which the water authority is willing to provide him. It 
is certain that Aman does rot have anywhere near enough water to 
provide it to Amman consumers along the supply curve which can be 
constructed from its tariff schedule; moreover, it is doubtful 
that the tariff schedule for the rest of the country is realistic 
in any of the places where it is applied. 

The two tariffs distort reality not only absolutely 
but also relatively, to the extent that they offer water for sale 
much more cheaply in Amman than in the rest of the country, 
as they purport to do. Overall, the actual situation is the 
reverse; water is much more scarce in Amman than elsewhere. Obviously, 
other than purely economic considerations went into the preparation
 
of' these tariffs. 

2. Future Tariff Schedules for Aqaba 

Ideally, the function of a water tariff schedule is to
 
equate water supply and demand at a level of total revenue which will
 
cover costs. Thus, in order to construct a tariff schedule on this 
basis, one needs two major sorts of information: the costs to the
 
water authority of producing and distributing the water and the 
integrated demand curve of the residents for water. in Aqaba, the 
information on costs can be estimated quite closely and will be 
auickly verifiable for any period of operations. iformation on the 
residents' demand curve, however, will not be forthcoming in any way 
but trial and error -- thus, there is no way of knowing whether the 
tariff as now set by the Government would be a "clearance" tariff in 
Acaba once the water system is operating. 
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It must be noted, however, that if wastewater services
 
at Aqaba are charged for by means of a wastewater surcharge to the 
regular water rate (as is done in Amman), it might have an 
important effect on the consumption of water. This is because 
from the consumer's point of view, the effect will be to increase 
the price of water significantly at all points on the supply curve. 
The apparent price increase will be very steep if one assumes that 
the fertilizer plant pays no share of the wastewater system costs,
 
which is unlike the water system for which the fertilizer plant 
is anticipated tc pay at least 50% of the costs for the first ten
 
years or so of operation. The total result of this situation is that
 
two-thirds or more of the average cost of a meter3of water to Aqaba
 
residents could represent wastewater surcharges.
 

While from the point of view of economic theory there
 
would be only one correct tariff schedule, more than purely 
"economic" factors can be considered when establishing a tariff,
 
and there are, therefore, a number of possible "right" tariff schedules
 
which will cause supply and demand to be balanced in a way 
considered right from the community's overall point of view. The 
potentially high sewerage surcharges mentioned above provide an
 
example of the type of situation which must be looked at carefully 
when establishing tariff schedules. Given the fact that these
 
costs will be verj high in Acaba, averaging them over all the water 
sold in the form of a flat surcharge per cubic meter would undoubtedly 
impose a heavy.'burden on residents at the lower end of the 
income scale. (WhSle this is the method used in Amman, the rate 
charged is far below the actual costs of services and therefore 
is quite bearable, even to lower income residents.) Thus, if Aqaba 
does adopt the surcharge system for wastewater, for reasons of 
social equity officials there might wish to consider a system 
whereby both the water and wastewater charges are lower for an 
initial amcunt of water used, in order to shift more of the burden 
for both types of services to the more fortunate members of the 
commui ty. 
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TABLE A 

WATER TARIFFS 

AMMA.N AND REST OF 

FOR 

JORDAN 

AMDUNT SOLD 

(M3 ) 

0 - 20 

21 - 40 

41 - 100 

100 and Up 

RATE PER BLOCK 

(Fils/M3 ) 

80 

120 

250 

300 

REST OF JORDAN (INCLIDING AQABA) 

0 - 5 

6 - 15 

16 - 25 

20 and Up 

80 

140 

240 

300 
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LIST OF TABLES AND CASES
 

Table I: 	 PROJECT -NDEBTEDNESS
 

(Case 1 - Wastewater Continuing Development Financed.
 
from current Revenues)
 

Table II: 	 TOTAL PROJECT COSTS 

(Case 1) 

Table III: WA PRODUCTION, SALES AND CONSUMPTION 

(Case 1) 

Table IV: 	 CHARGES REQUIRED TO COVER COSTS 

(Case 1) 

Table V: 	 WASTEWATM PROJECT INDEBTEDNESS 

(Case 2 - Wastewater Continuing Development Financed by 
Annual Loans) 

Table VI: 	 WASTEWATER PROJECT DDETEDNESS 

(Case 3 - Same as case 2 but construction loans with 
10 year instead of 5 year grace) 

:,able VII: 	 TOTAL PROJECT COSTS 

(Cases 2 and 	3)
 

Table VIII: 	 CHARGES REQL=D- TO COVER COSTS 

(Cases 2 and 	3)
 

Tab 1 7C 	 CTHAC--SFU~ ~ 2CSS 

(Case a - samre as ca- 2 t ,c-estic zcnsumzicn 
!.C c-d Lnszead ' 2'0 'C' 
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Table X: CHARGES REQUIRED TO COVER COSTS
 

(Case 5 - same as case 4 but population estimate
 
at 80% of previous)
 

Table XI: FERTILIZER PLANT WATER USE AND COSTS
 

(If charged average cost per cubic meter)
 

Case Basic loan Financing for Domestic Water Population 
terms Wasteater consuimtic., estimate 

continuing 
develoument 

1 Standard Current reve- 200 lcd Intermediate
 

nue s 

2 Standard Annual loans 200 lcd intermediate 

3 Standard Annual loans 200 lcd Intermediate 
except 10-yr.
 
grace.
 

4 Standard Annual loans 100 lcd Intermediate
 

5 Standard Annual loans 100 lcd 80% of Inter
mediate 
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ANNEX D
 

AQABA WASTF.NATER PRO.T7CT 

SOCIAL ANALYSIS
 

The full social analysis for this project is found in
 

a paper entitled, "Aqaba Water and Sewerage, Beneficiaries 

and Benefits," by Dr. Peter Benedict, Office of Technical 

Support, Near East Bureau, AID/Washington (dated October 
1978).
 

This paper is available for reference from NE/TECH or
 

NE/PD, AID/W.
 



.;f9A r~ori INE/PD/PDS, 'Stephen F.,~ Lintner, Bureau Enifronmental. Coordinator 

anda Sewerage (278!2b206) -. Environmental Clearance~SUmJETcr Jordan~:7 Aqabaa Water 

TO:iIZPD/JI, Jaes aWatson, iProject ~Chairperson 

aAI 'have Ireviewd the following studies:a a .a"ar-a 

i MinisteraTechnical Services Lt-4d. MinisterAgiculture.r1977. ~ ~ ;~~ 

Aqaba Water' Supply and Sewerage Disnosal Syst'6m Enviromen7- .- )
at-

aa~aA~;<;7-- talI Impact Assessment.- -Pp. 20. -ii~~ 

.j C~1977.EN-.~ 2auinsN. The Effect ofthDischrge -of Sewera 
-a%Ef~fluiitinto'the Jordan Gulf of' Acaba. P.1 >~ 

in -theacontext, of the proposed ~project, I ,feela-that I-the' ,are,techni 
call ,adequate and, fulfill' the: requirements of ,CFR-2, eto.1r 

IIIDEnvi r nmental Procedures ."a
 

-- a~~-a--Attached'is my proposed drafLtrof the environmental analysis for in

-aaaclus ion in the project paper. a 
 a
 

~ aaaAttachment a a -- - - - -- a~~, 

aa~.ra 

Yaa" a 

aaiN--a-a 

a 4 
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STATUTORY CRITERIA Paae 1 of 7
 

PROJECT CHECKLIST
 

A. General Criteria for Project
 

1. 	FY 79 App. Act Unnumbered; FAA Sec. (a) Notification will be
 
653(b); Sec. 634A. (a) Describe how accomplished-by-submission
 
Committees on Appropriations of Senate of an Advice of Program
 

and House have been or will be Change to the Congress.
 

notified concerning the project;
 
(b) 	is assistance within(Operational (b) Yes
 
Year Budget) country or international
 
organization allocation reported to
 
Congress (or not more than $1 million
 
over that figure)?
 

2. 	FAA Sec. 611(a)(1). Prior to obligation (a) Yes
 
in excess of $100,000, will there be
 

(a) engineering, financial, and other
 
plans necessary to carry out the
 
assistance and (b) a reasonably firm (b) Yes
 
estimate of the cost to the U.S. of
 
the 	assistance?
 

3. 	FAA Sec. 611(a)(2). If further legis- No further legislative action
 

lative action is required within is required.
 
recipient country, what is basis for
 
reasonable expectation that such action
 
will be completed in time to permit
 
orderly accomplishment of purpose of
 
the assistance?
 

4. 	FAA Sec. 611(b); FY 79 App. Act Sec. Yes
 

101. If for water or water-related
 
land resource construction, has project
 
met the standards and criterial as per
 
the Principals and Standards for
 
Planning Water and Related Land Resources
 
dated October 25, 1973?
 

5. 	FAA Sec. 11(e). if project is capital Yes. Certification included
 

assistance (e.g., construcfion), and all among Annexes of Project Paper.
 

U.S. assistance for it will exceed 8!
 
million, has Missin Direc~zr zer-ified
 
-he c a i.:y effectively -:3
 
main:ain and :ii-e rhe o'ec:?
 

Se. 2C9. :s oroiec: suscezzie Pro ect :s not so susceD:ibie,6. 	 FA4 
of execu--icn as oar: of regional or mulIi- Assistance will ncz encourace
 
la~era :rojeq:: _: so wy i.s :r'oec:. no: Regional 2evelopment .roZr-ac7_.s.
 
so execued? Informazion and oonciusin
 
whet*er assistance will encourage re-lcna!
 
develccrmenz :rczrms.
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7. 	FAA Sec. 601(a). Information and Projict will encourage efforts
 

under "a" and "b". Under "a",
 conclusions whether project will 

Project will foster increased
 encourage efforts of the country to: 


(a) increase the flow of international 	 flow of international trade by
 

trade; 	(b) foster private initiative improving health and amenities
 
in Jordan's only port. Project


and 	competition; (c) encourage 

also 	will be constructed by
development and use of cooperatives, 

private sector under competitive
credit unions, and savings and loan 

bidding.
associations; (d) discourage mono-


polistic practices; (e) improve
 
technical efficiency of industry,
 
agriculture and commerce; and (f)
 
strengthen free labor unions.
 

8. 	FAA Sec. 601 (b). Information and U.S. private enterprise is
 

conclusion on how project will encourage expected to furnish a major portior
 

U.S. private trade and investment abroad of the equipment required for the
 

and encourage private U.S. participation project.
 
in foreign assistance programs (including
 
use of private trade channels and the
 
services of U.S. private enterprise).
 

9. 	FAA Sec. 612(b); Sec. 636(h). Describe The Loan agreement will so provide,
 

steps taken to assure that, to the maxi
mum extent possible, the country is
 
contributing local currencies to meet
 
the cost of contractual and other
 
services, and foreign currencies owned
 
by the U.S. are utilized to meet the
 
cost of contractual and other services.
 

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

foreign currency and, if so, what country.
 
arrangements have been made for its
 
release?,
 

11. 	 FAA Sec. 601(e). Will the project Yes
 
utilize competitive selection
 
procedures for the awarding of
 
contracts, except where applicable
 
3rocu-rement rules allow otherwise?
 

12. 	 FY 79 Acz. Act Sec. 50.. If assistance N/A 

is f r he .roduction cf anv ccmmodIz;7 
or e:zcr .: is -e2ommcd:."L -

be isurD's sn w: ; marke-s at i2
 
-.-me :h resiltin .rc&.c.ie carac_-'
 

becomes cer.tive, and is such assi :snce
 
l'.kal to cause subs'a--iali " "
 
U.$S . roduCers --:he same, si:'._ar or
 

com.:n g Zommcdi--?
 

' ) 
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B. Funding Criterial for Project 
(Project Criteria Solely for Economic 
Support Fund) 

a. FAA Sec. 531(a). Will this assistance 

support/promote economic or political 
stability? To the extent possible, does 
it reflect the policy directions of 
Section 102? 

The project will promote the 
economic and political stability 
of Jordan by contributing to the 
fulfilment of the country's 
five-year development plan. 

b. FAA Sec. 533. Will assistance under 
this chapter be used for military or 

paramilitary activities? 

No 
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STANDARD ITEM CHECKLIST 

A. Procurement
 

1. 	FAA Sec. 602. Are there arrangements All procurement will be by
 

--to-permit U.S. small business to competitive bidding.
 
participate equitably in the furnishing
 
of goods and services financed?
 

2. 	FAA Sec 604(a). Will all commodity Yes
 
procurement financed be from the U.S.
 
except as otherwise determined by
 
the President or under delegation
 
from him.
 

3. 	FAA Sec. 604(d). If the cooperating Yes
 
country discriminates against U.S.
 
marine insurance companies, will
 
agreement require that marine insur
ance be placed in the U.S. on
 
commodities financed.
 

4. 	FAA Sec. 6(4(e). If offshore procure- N/A
 
ment of agricultural couLaodity or
 
product is to be financed, is the:e
 
provision against such procurement
 
when the domestic price of such
 
commodity is lejs than parity?
 

5. 	FAA Sec 608(a). Will U.S. Government N/A
 
excess personal property be utilized
 
wherever practicable in lieu of the
 
procurement of new items?
 

6. 	FAA Sec. 603 - MMA Sec 901 (b). Appropriate provision will be made.
 
Compliance with requirement that
 

at least 50 percentum of the gross
 
tonnage of commodities (computed
 
separately for dry bulk carriers,
 
dry cargo liners, and tankers)
 
.inanced shall be transported on
 
privately owned U.S. - flag commer
cial vessels to the extent, -hat such
 
vessels are available at- fazrand
 
reascnable rates.
 

S-. . .. ... /A
 
.sfinanzw', such assis.ance be
wil 


= e',-:.t_.
furnishe ~ -to t.he =,-.,_s-

rac'icazle as roccs and oressional
 
and .:ther services :rorm 7riv-

enterporise zr'. a t:cntract zas
 

agencies wi "De ., ze,' are tney 
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particularly suitable, not 
competitive with private enter
prise, and made available without 
undue interference with domestic 
programs? 

8. International Air Transport. Fair 
Competitive Practices Act, 1974 

Yes 

If air transportation of persons or 
property is financed on grant basis, 
will provision be made that U.S. flag 
carriers will be utilized to the 
extent such service is available? 

9. FY 79 ADD . Act Sec. 105. Does the 
contract for procurement contain a 
provision authorizing the termina-
tion of such contract for the 
conveience of the United States. 

Appropriate provisions will be 
included in all contracts for 
procurement. 

B. Corstruction 

1. FAA Sec. 601(d). If a capital (e.g., 
construction) project, are engineering 
and professional services of U.S. 
firms and their affiliates to be used 
to the maximum extent consistent with 
the national interest? 

Yes 

2. FAA Sec. 611(c). If contracts for 
construction are to be financed, will 
they be let on a competitive basis 
to maximum extent practicable. 

Yes 

3. FAA Sec. 620(k). If for construction 
of productive enterprise, will aggregate 
value of assistance to be furnished by 
the U.S. not exceed $100 million? 

N/A 

C. Other Restrictions 

I. F A Sec. 20(). if developmen: loan, 
4s interes- rate at leas- 2- er 
a.nnum du -i,_grace .ericd and a,: least 

Cer annum -hereafter? 

Yes 

. Aec. 

solely 
" d by 
ices 

"C:i f:nd -. 's escablish.e 
2U.. cn:-ribuicns and a'miniz

an inzernaziznal z -g --
Icr Se.ieneral nave audi-. 

* A. xk -<.2 
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3. FAA Sec. 620(h). Do arrangements 

preclude promoting or assisting the 
foreign aid projects or activities 
of Communist-Bloc countries, contrary 
to the best interest of the U.S.? 

Yes 

4. FAA Sec. 636(i). Is financing not per-

mitted to be used, without wa.ver, for 
purchase, long-term lease, or exchange 
of motor vehicle manufactured outside 
the U.S. or guaranty of such trans
action? 

Yes 

5. Will arrangements preclude use of 
financing: 

a. FAA Sec. 104(f). to pay for perfor-
mance of abortions or to motivate or 
coerce persons to practice abortions, 
to pay for performance of involuntary 
sterilization, or to coerce or provide 
financial incentive to any person to 
undergo sterilization? 

Yes 

b. FAA Sec 620 (g). to compensate 
owners for expropriated nationalized 
property? 

Yes 

c. FAA Sec. 660. to finance police 
training or other law enforcement 
assistance, except for narcotics 
programs? 

Yes 

d. FAA Sec. 662. for CIA activities? Yes 

e. FY 79 ADD. Act Sec. 104. to pay 
pensions, etc., for military personnel? 

Yes 

f. Aoo. Sec. 106. 
ments? 

to pay U.N. assess- Yes 

S. FY 79 ADo. Act Sec. 107. to carry 
out :rovisions of ?AA 7eczions 209(4) 
and 251(h)? (-tans = er -o mui:i~azeri 
craaniza: ion : 

Yes 

' 73 A::. Ac-: sec. Tc fiance 

or -echnoloz! sr to -:-an rCrei:n nain: 

in nuiear iei1* 
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i. FY App. Act Sec. 601. To be used 
for publicity or propaganda purposes 
within U.S. not authorized by Congress? 

Yes 
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AQABA WASTEWATER PROJECT 

RECOMENDED CONDITIONS PRECEDENT AND SPECLAL COVENANTS 

A. Conditions Precedent to Initial Disbursement
 

Prior to any disbursement or the issuance of any commitment
 
documents under the Project Agreement, the Cooperating Country shall,
 
except as AID may otherwise agree in writing, furnish in form and
 
substance satisfactory to AID:
 

1. An executed contract for engineering design and consulting 
supervision services for construction and start-up of the wastewater 
facilities. 

2. A copy of an executed and delivered Reloan Agreement between 
the Borrower and the Water Supply Corporation (WSC) by which the 
Borrower agrees to make available to WSC the proceeds of the Loan for 
the purposes stated in Section and Annex herein. 

3. With regard to staffing of Aqaba Water and Sewerage Office
 
of the Water Supply Corporation, the following:
 

(a) A staffing plan for both the WSC and the consulting 
engineers for supervising construction and start-up of wastewater 
facilities and the names and qualifications of all key personnel,
 
including project manager. 

(b) Staffing plan for administering, operating and maintaining 
the wastewater facilities after start-up, including provisions for 
personnel to perform fiscal administration (particularly accounting, 
budgeting and studies to establish and evaluate rates) and a description 
of the relationships between the wastewater staff and that responsible
 
for water supply and distribution; and
 

(c) A training plan for operating, and administration 
personnel for the Aqaba wastewater facilities.
 

4. Evidence that apprctria-e legal measures have been or wvi1 be 
prmulgate recuirina al! residences and business esablishmen-s in 
project area to :e connected to the sewera!_e system :nce the main 
ollect.ors have been ins-,aled and -he treatment jlan, -:acedit
 

operati cn. 
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5. A final design and operation report for the sewage effluent
 

irrigation system including a schedule for installation and start-up,
 

a financial plan for construction and operation and a plan for opera

tion, to include an organizational table and identification of the
 

organization that will have ultimate operating authority.
 

B. Special Covenants
 

1. Water and Wastewater User Charges
 

Borrower covenants to develop a rate and charges schedule
 

for all water and wastewater services in Aqaba which pr)vidL-L sufficient
 

revenue to cover all costs associated wtih the provisio i of such
 
services, incluuing provision for debt service requirements. In
 
developing suc'-, a tariff schedule, Borrower shall give special
 
consideration to:
 

(a) ensuring that charges paid by various classes of
 
consumers reflect in a reasonable manner the costs associated with
 
providing services to each group, and
 

(b) ensuring that all costs of services including both
 

initial connection charges and regular tariff charges remain
 
affordable to lower income residents of Aqaba.
 

2. Staffing and Training
 

Borrower covenants to provide adequate staff and to implement
 
a staff traininj program as required to manage and operate the wastewater 
facilities at Aqaba in accordance with generally accepted standards, 
to evaluate the effectiveness of the staffing and training programs on 
a regular basis and to effect such revisions in the programs as the 
evaluations indicate are required to meet program goals.
 

3. Effluent Irrigation System
 

Borrower covenants to continue development and expansion of
 
the effluent irrigation system in such a manner that all effluent
 
produced by the sewage treament plan;(s) at Aqaba is utilized for 
irrigation purposes in a manne:- posing no significant health Or other 
hazards to the ;-.ira itants. 

,. a -isi ' ate--r Sl-; and isrib'itn , 

Bcrrower :cvenants to iz._-izen; f'Z!i the zr: 'cc: iesigr. to 

p;yc,nd itribte "_hin, Acaba u= .17,5 iir.2'Ti2 neters 
of water ter ar..'m f"r7m a ieli-feii the 'a in 

'(.,j 
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5. Sufficient Borrower Financial Support
 

Borrower covenants that, to the extent not made available from
 

revenues, sufficient funds on reasonable terms will be made available
 

to the Water Supply Corporation (WSC) from Borrower resources to allow
 

the WSC's Aqaba division to meet its operating capital needs and to
 

carry out necessary extensions and improvements of the sewerage system
 

on a continuing basit8.
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AQABA WATER SUPPLY AND DISTRIBUTION PROJECT, 

PROJECT DESCRIPTION AND COST ESTEATE
 

While the Aqaba water-supply- and distribution projects 
being financed by the Government and three international donors 
are separate from the Aqaba wastewater project being financed 
by the Government and AID, their completion on time and proper
 
functioning thereafter are pre-requisites for the success of the
 
wastewater project. This annex provides a description of the 
water projects which is - like that for the wastewater project 
based on the feasibility and initial design studies performed by 
the firm Howard Humphreys (H{) of the United Kingdom. Readers 
interested in more detail are referred to the volumes by Humphreys 
referenced in Amex A which are available for reference in
 
NE/PD, AID/W.
 

The feasibility work for the water projects was completed in
 
1977. All contracts were tendered for bidding in the fall of 1978
 
and bids were received and evaluated in the spring of 1979. Active
 
work on the projects began in June 1979 with completion scheduled
 
for early - to mid-1981. 

The water supply and distribution scheme comprises three
 
principal elements, as follows:
 

1. The Qa Disi wellfield, including the interconnecting
 
pipework, reservoir, generating station, administration center and
 
staff housing. 

2. Two trunk pipelines, one from the wellfield to the
 
principal terminal reservoir north of Aqaba (including break-pressure 
tanks) and one continuing from the principal terminal reservoir
 
uo Wadi 2 on the coast south of Aqaba city, location of the new 
fertilizer plant.
 

3. The water distribution system in urban Acaba. 

In the following description, the first two elements are 
considered part of one project, that for water supply, while the 
last element is treated as senara~e wa-er distribution :-ro.ect. 

A. ",VA-::R SU-?=T. 

l.We!!fieli 

The northwestern edge ::f the 7rozosed -a ..- 'ieL 4i 

lies about 55 kilcmeeers from Acaba. a -at1e - 'e :,enorth 
east. from the city. The wellfie1A4 will be contr'ie . ":h .c . 
ihi.h :.v-l be -he locaiion of -he reservoir -ar'. ner-n- s i::. 
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administrative center and staff housing and will extend some 15
 
kilometers southeast. Extensive tests have led HH to the conclusion
 
that the Qa Disi aquifer can supply at a minimum between 17 and 19 
MC/a of water for at least the next fifty years. The aquifer is 
already being utilized to a limited extent for agricultural purpose 
and the above abstraction figures, which are considered to be 
conservative, are based on over forty wells already constructed 
in the aquifer for both groundwater investigation and supply. The 
water is considered to be of good quality. 

The wellfield will consist of the following elements: 

a. Seven to nine wells collecting water from the sandstones 
of the Disi Formation. An ultimate number of 13 operating wells 
is envisioned to provide water for the pipeline, with the requirement 
increased by one, to 14, to provide for one standby well at all times. 
The plan is to begin with a first stage of seven to nine wells and 
to expand as experience with both wellfield production and water 
demand in Aqaba indicate is necessary. 

b. Pumin units and other equiument associated with the 
abstraction of water.
 

Each well installation will have a sanitary seal, appropriate 
air vents, water level indicator, flow meter and indicator, check 
value, isolating valve, pressure sustaining valve, air valves, pressure 
guages,sample tap and washout.
 

c. Water Collection Pipework System
 

To provide a steady flow of water into the trunk pipeline 
to Aqaba, a reinforced concrete collecting reservoir will be provided 
with a total capacity of approximately 2500 cubic meters. 

d. Power Station and Transmission System
 

The nearest power supplies to the wellfield are in Aqaba and
 
are limited. Furthermore. there is no transmission system for 
bringing power to the site. Therefore, the consultant*s propose that 
the project provide for local generation of electricity at the wellfield.
 
The transmission line wi] g-e-nerally follow the route of the well 
collection ti-es so tnat access and ain-rerance are fac,*i:ated. 

"
 'he Dower station buiiing w Z ha-re sio-n-. s-ace "zr the add-in
of -"o more z'eneraw.rs a- an7 -'Le after -ns~aatizn of -he inia 
four
 

Ad rsra~-e Ce.er and Hcus 
The admln-sr_~ 
The....~v bZ .n wi__ 

pro4:-
Dro-r'de areas for 

me n 
ma-naoe-en 

and a .is--.-ai-re s-f, aa ...... enzer, a rccmunicationroo 
(radio ...-. o Am=n a-nc: r Aqcaa nd -n-ernal -.eIenhcne switohbcar " 

http:z'eneraw.rs
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and a meeting room. There will be housing units for five families
 
(managers and superintendents) and a bachelor housing building for
 
28 further staff members. All housing will be relatively comfortable
 
as an inducement to skilled technicians to accept assignment at the
 
site.
 

f. Monitoring and Control 

To facilitate efficient and prompt control of the Qa Disi
 
well field, remote indication of the status of each well pump will
 
be provided to the control center. The wells themselves will be
 
unattended and the start/stop operations will be carried out 
manually by visiting operations staff following instruction from 
central control.
 

2. Transmission Pipelines 

There will be two "trunk" pipelines. The first will 
be 63.7 kilometers long and carry water from the wellfield collecting
reservoir to the principal terminal reservoir for Aqaba, which is to 
be sited approximately ten kilometers north of Aqaba at the junction
 
of the Wadi Yutm and th Wadi Araba. The second trunk pipeline,

28.5 kilometers long, will transport the water from the principal
 
terminal reservoir through the city and along the south coast to 
the Wadi 2 industrial area, site of the new fertilizer plant. In
 
addition to conveying water for the fretilizer plant and other users
 
along the coast, the second trunk line will feed from its upper reaches
 
the four service reservoirs for the city distribution system. Each
 
of these two trunk pipeline is described in more detail in the
 
following sections. (To differentiate between the two lines, the 
consultants have called the upper line the "trunk pipeline" and 
the lower one the "South Coast pipeline" and this same usage has 
been adopted here.) 

a. Trunk Pipeline
 

The pipeline will be constructed with a capacity of 17.5
 
CM/a based on a peak wellfield discharge of 663. l/s.The total 
fall over its 63.7 kilometer length is approxirm-.ely 590 meters. 
Because of the high pressure developed along this fall, the pipeline
has been broken into three separate pressure zones with two break
pressure tanks, one located at kilcme-er !.,and the other at 
kilometer 59.2. 

The water weli be ': rina-ed a: a isi Zrior o,0 
tie r,,-u p:eline to ensure serili. =f -he ie e d :reven: 
a rz 'ow - of:a± ae or bac-eria. 
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b. South Coast Pipeline
 

This will be a pipeline running through the town of Aqaba 
and serving the entire south coast to Wadi 2, the site of the new 
fertilizer plant and the ultimate terminal at 92.2 kilometers from 
the wellfield collecting reservoir. Branch lines off this line will 
feed the existing and proposed service reservoirs for the Aqaba 
distribution system, sited on the low hills east of town. The 
mean capacity of the pipeline from kilometer 63.7 (terminal reservoir) 
to the final branch to the city service reservoir at kilometer 
70.7 will be 17.5 MCM/a. Beyond this point, the mean capacity to 
kilometer 37 will be 13.0 ICE/a, thus providing for a minimum drawoff 
of Aqaba of 4.5 EM/a (which will be in addition to the current 
supplies of about 2 MCIVa from Wadi Yutm). 

The firal 5.2 kilometers to the fertilizer plant will have
 
a capacity of 11.3 NEM/a, providing about twice the requirements of
 
the fertilizer plant to accommodate increases in fertilizer plant
 
usage, future industrialization or tourism on the south coast.
 

c. Flow Control
 

At the top of the system at the wellfield, control is
 
exercised by monitoring the level of the collecting reservoir. The
 
two further reservoirs at each of the two break-pressure points on
 
the trunk pipeline and the storage reservoirs in Aqaba all have
 
float controlled valves to shut off inflow after stored water
 
approaches the top level.
 

It is of course intended that normally any adjustment
 
should be preceded by telephone warnings but the system would in fact
 
operate entirely satisfactorily without any communication along the
 
line, if necessary. For success it depends, however, on the
 
provision of adequate capacity Pt the various reservoirs, capacity
 
which is being provided at every stage by the proposed designs.
 

B. WATER DISTRIBUTION SYST1,! IN AQABA 

1. Existing System 

The early water supply for Aqaba was derived from two
 
wells in the alluvial derosits of Wadi Araba. The increasing salinity 
of the water from ,hese two wells has rade them =nsuitable for domestic 
consumotion. !he -resent supply comes from a of ,vei s :innbmber he 
lower Vadi Yu-=. The water from these wets is delivered a oi ecting 
reservoi- just dcwns..ream of the Wadi - road a---nd from there 

I- sr i~ "-' - - - " 2 -:: 

-o 

- i: oonveyed by -__ -oReservoirs an'
 
From , one 



iisriDuiOn to Acaba. 2.eservoir_C-....diafe-er 
suz-iies -he tcn and a secord 2CO-m di e.er -- e su-"Z ies 
:crt area.
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There are two booster stations, one to supply the housing
 
area uphill from the town by pass highway (the "southeastern heights"
 
area) and the other to boost the pressure in the older section of
 
the city. (These stations will be phased out with the commissioning
 
of the new system with its higher pressures.)
 

The two service reservoirs 1 and 2 are situated in a fenced
 
area to the south east of Aqaba railway station. Reservoir 1 has
 
a capacity of 500 m3 , and reservoir 2, a capacity of 2,250 m3 . In
 
the port area there is an elevated steel storage tank situated near
 
the port fire station.
 

Virtdally all consummers in Aqaba now have metered
 
connections. Consummers provide their own meters and the tendency
 
has been for the installation of cheaper, less reliable types. The
 
Water Supply Corporation is now insist'ng on all new or r-olacement
 
meters to be those of the Kent inferential type or other approved
 
meter.
 

Due to the present inadequacy of the supply, especially
 
during the hot summer months, supplies are restricted and for
 
equitable distribution the town is divided into three areas:
 

(1) residential area;
 
(2) hotels, the palace and commercial areas, and
 
(3) the old town.
 

Area 1 is supplied for twelve hours every other night
 
from 1800 hours to 0600 hours. Area 2 is supplied for twelve hours
 
every day from 0600 hours to 1800 hours. If, however, the pressure
 
in this area is sufficiently high, additional supplies are given
 
to the residential area (this normally occurs only during the colder
 
winter months). Area 3 is given supplies for twelve hours every
 
other night from 1800 hours to 0600 hours on the days when the 
residential area is not supplied. The port area is supplied from
 
0600 hours to 1800 hours every day and the port housing area from
 
1800 hours to 0600 hours.
 

2. Proposed Project
 

(a) Design Parameters and Criteria 

The fir-st taskc in water distribution design is estimation 
of m The zonsuliants followed the szanadard rac i e of est"a"n 
for each area e CityT-e u" a.e wvater :onsution, 
ul!t mane overl -eve l..O ent. -e reclude ,he neoesSiJ:.,:- for addinz_ 
to hne sysen :Ce I-," . ed. -he sysem as des' 
ccn~si:ants is cn pot.le f arbased an ~ulaticr. -2.'CC tec-le, 
averaze residenti.al usa-e :f 2-O liers ter '.a-ia :er da:r , d) a:
an avera-e oer usae f abou C0 T was added a. ...... _ . ...
 

http:residenti.al
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sage figure for waste. Altogether, the cosultants 
ese parameters will provide a very conservative basis 
gn, containing a margin of overcapacity. However, 
ty wi l be created at a small marginal increase in 
ost and this is viewed as a small insurance "fee" 
ssibility of installing a system with inadequate capacity. 
n criteria employed in laying out the proposed 
stem in Aqaba have been selected to provide a system 
ccommodate all of Aqaba's requirements into the 
ure.
 

First Stage of Distribution System 

The first stage of distribution system conEtruction 
s, to be included in the current project, involves 
2,300 meters of primary mains and about 10,400 meters 
ins. Akso planned is the procurement of about 6,200 
ional secondary distribution pipe. The latter
 
1 provide flexibility to meet any unforeseen need
 
istribution which develops during the construction 
uch a need does not develop, will provide sufficient 
short on-going distribution program after the end
 
per se.
 

The basic purpose of the first stage of construction 
ribute the additional water to be available from Qa Disi 
s of Aqaba already developed and those to be developed 
ure; thus, the first stage will both supply water 
d improve the services to developed areas where 
are inadequate.
 

The complete proposed distribution system, both
 
ondary, has been laid out and its adequacy checked
 
eling to insure that it will be capable of 
sign pressures and maintaining flow requirements, 
nsidering the relatively large amount of the system 
omposed of retained sections of the existing network. 

Pressure Zoning and Service Reservoir
 

The consultants believe that development in Aqaba will
 
reas below 140 meters of elevation by the steep granite 
d the city everywhere above this level. Thus, r 
sidered above -this level. Below 140 meters, -ressure 

nvcessary -istribution system will be -o ni: the 
tins rand to reduce .... After careful cors tinr. 

cns of either a two-zone or a hree-zone :ressure 
sultants have decided on the two-zone s7s-em. 11hie breaL: 
areas will r,.n at about the 70-meter contcur. 
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The consultants recommend a total first stage storage
 
reservoir capacity of 7,500 cubic meters. One advantage of the plan
 
to utilize a two-zone pressure system is that the existing service
 
reservoirs are situated at the 86.6 meter level and therefore can be
 
incorporated into the two-zone system as reservoirs for the lower
 
level. Based on their judgement that development in the higher
 
pressure zone will be much less than in the lower, particularly during
 
the next ten years, the consultants recommended that storage of only
 
500 cubic meters be provided for the upper level, with the remaining 
7,000 cubic meters allocated to the lower level. There is at present
 
no service storage at the level (155 meter) required for the upper 
pressure zone, so the project will include construction of a 500 
cubic meter pressed steel sectional tank to serve the upper zone.
 
As discussed earlier, the two existing reservoirs are exactly the
 
right height for use for the lower pressure zone. Combined
 
capacity of these two reservoirs is 2,750 cubic meters, leaving a
 
requirement at the 85-meter level for a further 4,250 cubic meter
 
service storage reservoir.
 

(d) Waste Measurement and Control
 

The consultants have specified outlet meters on 
the service reservoirs, both old and new, and arrangements to allow 
isolation of various sections of the distribution network and meters 
to measure nightime flows in each section. This will provide a system 
for waste measurement in the distribution network. This system, along 
with implementation of requirements for the installation of more 
accurate user meters, should provide the Aqaba system with 
comparatively accurate data to monitor the amount and location of 
waste within the system -- an important consideration in a location 
where water is as scarce as it is in Aqaba.
 

C. STAFFING 

The consultants recommend a total staffing level of about 
130 for water supply and distribution in Aqaba after commissioning of 
the Qa Disi pipeline, as follows:
 

System Section Staff Number
 

Ca Disi Wellfield 41
 
'a Disi - Acaba ?ipeline 2 

1Lower - ",adi Yuwm We Ifieid 

Aaaba Dis-ribution System 70
( icldi_5overal' 

a&inistra -ion and 
accoun-,
 

- 3U 
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D. 	 COST ESTIATES AND FINANCAL PLAN.' 

Total costs of the water supply and distribution subprojects
 
are $42.5 million equivalent. The costs, broken down by contract and
 
by foreign exchange and local currency, are set out below. These
 
costs are based on contracts actually awarded on rnit-cost basis
 
at the and of 1978 and beginning of 1979 and there are, therefore, no
 
contingencies for inflation or otherwise.
 

PROJECT COMPONENT AMOUNTS 1/
 
(BY CONTRACT) FX LC TOTAL (PERCENTAGES)
 

1. 	 Pipes (main pipe- 11.175 0.626 11.801 (32.5) 
line) 

2. 	 Borehole Construc
tion 4.145 0.454 4.599 (12.6) 

3. 	 Borehole Pumps 0.471 0.175 0.646 (01.7) 
4. 	 Generating Equip

ment 1.087 0.273 1.360 (03.7) 
5. 	 Civil Works 11.519 3.818 15.337 (42.2) 
6. 	 Valves 0.192 0.010 0.202 (00.6) 
7. 	 Pipes (distribu

tion) 0.643 0.074 0.717 (02.0) 
8. 	Civil Works 

( distribution) 1.091 0.609 1.700 (04.7) 

Subtotals 30.323 6.039 36.362 (100.0) 

9. 	 Consultant Super
vision 1.050 0.296 1.346 

Subtotals 31.373 6.335 37.708 

Interest during 
Construction -0- 4.832 4.832
 

Totals 	 31.373 11.167 42.540
 

(Percentages) (73.7) (26.3) (100.0) 

1/ 	 1n millicns of U.3. dollars converted a- the rate Jordan Dinar 
1.0 	= 313-37 (31.3 = JD 0.297) 
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This amount will be financed by development loans from three 
international donors, and the Government, as follows: 

AMUNTS MILLIONS 

Source Original $ Equivalent 

Saudi Fund US $20,000 20,000 

Arab Fund US $ 7,500 7,500
 

UK Overseas L 3.283 6,741 
Development
 
Ministry 

Government of
 
Jordan JD 2,465 8,299 

42,540 

The GOJ will provide any financial resources required in excess 
of the above amounts required to complete the projects. 

Principal Grace 

Donor Repayment Period Interest
 

Saudi Fund 20 years 5 years 3%
 

Arab Fund 20 years 4 years 6% 

ODM 20 yearA 7 years 2% 

All funds will be relent to the Water Supply Corporation, the 
implementing agency. Terms of the reloans to the WSC are 
uniformally 20 years for repayment, 5-year g-race period and S, 
interest per arnum. 
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Tel. 44456 - 44470 I 
P. O. B. 555 , 

releg. NPC -Amman 

i 

~r 

I;,r. Christogher Russell 
Direct or
 

la.....t . ...•. '-


Azerican Tbibassy_________________ 

Dear 	 i. .sell, 

I fz.overrent.... to you o. behalf of ... of Joran t 
re-uest a !oan from "theGovernnent of the Unitei. Sttes of merica 
in the a~ou~t of Seven i~illion and 3'ive H'.de 'Fnousemcd Dollars
(D 7,500,000) to assist irn financing the Aqaba Sewerage ?roject. 
cc: 	 era S-fba--

Best regard~s.uA=- orpraio 

Yours sincerely,
 

cc: 	 reiDr7 " 

Dear ' Ir. Rssell 
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PROJECT AUTHORIZATION AND REQUEST FOR 	 A.LLOh OF FUNDS 

PART II 

Name of Country: 	 Hashemite Kingdon of Jordan 

Name of Project: Aqaba Wastewater 

Number of Project: 278-0206
 

Chapter 4, Section 532, of the ForeignPursuant to Part II, 

as amended, I hereby authorize a Loan to theAssistance Act of 1961, 

Hashemite Kingdom of Jordan (the "Cooperating Country") of not to exceed 

Million Five Hundred Thousand Unite& States Dollars ($7,500,000)Seven 

foreign exchange(the "Authorized Amount") to help in financing certain 


for the project,
and local currency costs of goods and services required 

which consists of providing waste water collection and treatment facilities 

in the city of Aqaba (hereinafter referred to as the "Project"). The 

entire amount of the AID financing herein authorized for the project will be 

obligated when the Project Agreement is executed. 

I hereby authorize the initiation of negotiation and execution of the 

the officer to whom such authority Ias been delegated inProject Areement by 


accordance with AD regulatior and Delegations of Authority subject t(. the
 

terr.s and covenants and major conditiot-s; together 'ith
following essential 


such other te-.ms and cor.diticns as AID .may deen a.prriae.
 

a. 	 2teresl Fte and er=.s :,.- Fea=men~t 

o -A ...-I.e ccera-tr- Country snall ray :he " ar. 

years from the dazoe -Ls7 sbursemeyn;
States :ollars wih.n forty (aC)) 


of the -an, 4cludig a -race zericd of nct to ecee-d tena
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The Cooperating Country shall pay to AID in TUnited States Dollars interest 

from the date of first disbursement of the Loan at the rate of (a) two 

perpercent (2%) per annum during the first ten (10) years, and (b) three 

cent (3%) per annum thereafter, on the outstanding disbursed balance of the 

Loan and on any due and unpaid interest accrued thereon. 

b. Source and Origin of Goods and Services 

Goods and services, except for ocean shipping, financed by AID 

their source and origin in the Cooperatingunder the project shall have 

States or in countries included in AID GeographicCountry or in the United 

Code 941 except as AID may otherwise agree in writing. Ocean shipping 

shall be procured in the U.S. or the Cooperatingfinanced under the Loan 


Country, except as AID may otherwise agree in writing.
 

C. Conditions Precedent to Initial Disbursement 

Prior to any disbursement or the issuance of any ccmnitment 

documents under the Project Agreement, the Cooperating Country shall, 

except as AID may otherwise agree in writing, furnish in form and sub

stance satisfactory to AID: 

1. An executed contract for engineering design and consulting
 

super-sion serices for const-iction and start-up of the wastewater 

facil-t i-es. 

.A copy of an executed and delivered Relcan A- ent 

Borrower Supply Corporaio..between the and the Water 

3. With e lard to staffi-= ol the irand Sewer
 

Clff'e cf the dater Supply Corccratir., the low-g
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(a)A staffing plan for both the WSC and the consulting
 

engineers for supervising construction and start-up of all wastewater
 

facilities; and
 

(b) A staffing plan for administering, operating and
 

maintaining the wastewater facilities after start-up.
 

d. 	 Special Covenants
 

1. 	Water and Wastewater User Charges
 

Borrower covenants to develop a rate and charges schedule
 

for all water and wastewater services in Aqaba which provides sufficient
 

revenue to cover all costs associated with the provision of such ser

vices, including provision for debt service requirements. In developing
 

such a tariff schedule, Borrower shall be given special consideration to:
 

(a) ensuring that charges paid by various classes of
 

consumers reflect in a reasonable manner the costs associated with provid

ing 	services to each group, and
 

(b) ensuring that all costs of services including both
 

initial connection charges and regular tariff charges remain affordable to 

lower income residents of Aqaba. 

2. 	 C. Disi Water Supply and Distribution Project 

orrower covenarts to i.-nlement fully the project desiged 

to supply to, and distribute wi:hln, Acaba up, to 17.5 :n!lion cubic meters
 

of water cer rr.um frcm a ae,- fId "n the Ca Disi area.
 

Joseph C. Wheeler 
Clearance: Assistant .dinist-aor 
Nare, Symbol, date, Bureau fCr Near East 0 V 


