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(e) Environmental Considerations: An environmental assessment
was conducted by the Consultant Utilizing the guidelines of both
A.I.D. and the U.S. Water Resources Council. The basic findings are
that the project will have the normal short-run negative impacts
associated with major construction but that the long-term impacts
will be positive and substantial.

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

7. AID Funding Sources: Economic Support Fund, FY 1979.

8. Mission's Views: The USAID Mission supports the project fully.
The FAR Section bil(e) certification executed by the Mission Director
is included as Annex H. The project directly addresses the
priority development objective of the Government of Jordan of meeting
basic human needs in the field of sanitation.

9. Issues: There are no unresolved issues. A discusssion or
issues considered during project development can be found in Sections

II1.A.2 and IIIB.4.

10. Recommendation: That a loan be authorized in an amount not to
axceed §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 Agaba 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 Govermment 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. Agaba Background:

Agaba occupies a strategic position in the southwestern corner
or Jordan on the country's only seaboard, about 27 kilometers of
coastline at the northeast tip of the Gulf of Agaba. To the west
of Agaba 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).

Agaba climate is hot and dry with 2n 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% ito 453,
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 ciiy.

- 175 - — - o A (N

Since 1973, the growin rate of Agaba's zerulaticn nas recoverad
atmarn ot o Dmam = Trrmem 4 "= - 4 TOAT YRila a2g%imatag olsoe
Du-va.é_/ TCmotae S_u.h.p 1S wens o Lo - Ai.2 258T,17av=23s —ie o

o ! ~~ - 12 - b TOED! o ; 3 I S

Agaza's growta rate 23t 137 <hroush the 1950'3 and around nall =ha
¥ - TAAN! - T SAT o ey e elal S e + -,
shrougn “ne 1920's unitil 1367, Trem 18c7 il 1373 it was in onhs
neizhtornccd of 71 Sinna 1375, n Tar | anarcrsa aptied-er
neigntcornccd cf cniy 15, Sincs 13975, nowevar, acorcmiz aeniv






FIGURL I.A

147

MAP OF JORDAN

SCUNDARY ACPNESTNTATION 14 /
NGT NEATSSAA'LY AUTHORITATIVE i)

\ /// — \

— .
" Busra ‘3atkhad .. <
\.ash 3hdm /
Nean . .
AN i

Azraq

ty ' f
o\ SAUDI ARABIA

ML Al Qatranah &

/‘
F,l Karak ‘ Q
KARAK

S

K
' / JORDAN
./"’,I h ——ee  |Nt3rnatrinal soundary
-‘/' N ’
" —— e 3GVESACrALE EOUNL2TY
./ ® Ngtigral 2101t
‘\ ’ [] Governceate aoith
\ / . .
O ~iad ((Ampmee N Raircn )
“la 2isi o (Ato®) / A :
3 ‘ ~Za!l X
Al Muda\vwar:\r:."' ../
’ 5 e 20 Mg :
S —.. AN / et ) ‘
—— Y ' - 2% T dviameters |
SAUDL vAaRABILIA :

T



. Vg ( N a \ LA S
ok % o E k- ; . FIGURE I.B.
B R U AR PR N R LG
R A \\ GENERAL MAP OF AQABA\”,- ; - |
T W : .‘ VT
e -5 P L e i :’ 2
1t . \ . “ t
v \ :." "7 ;.’ \"' .
'\—'\ ! ‘ .- . 1
( ~ 1\\ H \ K
R Ll
—— I N ===

.- — 884 000 — - — = —_— e
~ - Royal ~
~~ ~ Palace

S
S~ i
-
LN
H \‘
.
\\
|
! 3
: l' . B ' .’ o
e oo o B 2 AP T
N
< St f
. ne :
4+ "3 4
e H
EER N 0
ST \ b
— .~——.—.o.—~f.r-—7 — ._
!
;
".‘nortn/,‘
B 1T T R . B}
.G LS km
PN = T
- 03 1n Metars)
. ++ProTeosad

Sewazs

Trez—=ment

- e - ha e




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
remain around the level of 5% per annum through the end of the century,
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,
but this decrease should be more than balanced by the increase in
employment required for the industrial expansion planned in and

around the city.

Aqaba's chief economic importance is a Jordan's only rort,
making the city a vital component in the nation's transportation
sector. Port traffic has grown rapidly since the port authority
was established in 1960, but trafi'ic growth has been particularly
impressive during the recent pasi, with an average annual rate of
increase of about 24% during the past five years. 1978 saw a
total of 3.7 million tons pass thrcugh the port and it is anticipated
that the figure will increase to about 4.5 million tons for 1979. The
most important single commodity passing through the port is phosphate
rock for export, which regularly constitutes over half the tonnage
handled (and 95% or more of the exports). Imports span the wide
variety of consumer and producer goods required for the Jordanian
economy. In addition to Jordanian goods, the port is nandling
inecreasing -- 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
por. authority has also been very rapid. Today, the port hes available
“four stationary and two floating verths, with four more siaticrary
berths under construction. A number of plans for further improvement
and =xpansizcn of the port's facilities arse under implemenzazion or
under study, as authorities foresee incre
addit

.
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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 attiributed to a lack
of effective promotional efforts and the fact that i1t 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 drametic increase in the Aqaba tourist
industry during the past year. This has been almost entirely due
to a special program started last year to provide tourists,
particulary 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 joining 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 Agaba more accessible to larger
numbers of people, but within a framework established to protect
Agaba's unique environment,. and ambience. The Ministry of Tourism has
indicated particular interest in maling Aqaba more accessible to
~Jordanians as a recreaticn area.

The GCovernment has established 2 policy of suprort for further
general develorment of Agaba, including a program of incentives for
indusirial development. In the recent rast, a number of mejor
investmenzs in addition to those already mentioned for improvement
of the port and development of tourism have been undertaken. These
orojects are desizned to broaden and deepen ‘he ecoromic base in Agaba,
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C. Agaba Wastewater Project Background

Without exception the most important single constraint on the
development of the rapidly growing urban aveas of Jordan, Agaba
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 Agaba, 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 regard to wastewatver 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 Agaba and uncertainty about the
Government's policy vis-a-vis the city's development, through 1975
no actions were taken for improvement of this deteriorating water and
mastewater situation beyond a series of studies.(Since the late 1950's,
the future water supply for Agaba has been the subject of over 20
reports.) By 1976, however, a policy of expansion and diversification
of development at Agaba had been formulated by the Government. As a
first step in implementing the policy, in 1976 the Government committed
itself to provide part of the invesiment for construction of a major
fertilizer plant at Agaba and made an ancillary ccmmitment to supply
the plant with up to five million cubic meters per annum (MCM/2) of
water oy its completion in 1981 (with a possitle increase to a 8 MCM/a
at sometime in the future).
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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 genecal
health and well-being was added in the case of Aqaba an awareness of
the acute need to protect trk~ Gulf from wastswater 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 Agaba 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 Agaba region's water supply which was
carried out by the British firm Howard Humphreys & Sons under a
grant frem the U.X. Ministry for Overseas Development (CLM). 2
preliminary revort submitited 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 completion of tuhe 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 design, final bid documents andé supervision of consiruction
for both the water and wastewater projects. This second contract
was jeintly financed by the Government and COM. It was signed
between Humpnreys and the semi-autonomous Water Supply Corporation
which will have responsibiliiy within the Government for implementing
and administering both projects. Humphreys has associated with the
Arabtech Consulting Zngineers of Amman %o perform the ccniracs.
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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 welli'ield to Aqaba
and then beyond along the coast south of Agaba 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 ccmpleted
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 ihrough development loans from
three international donors, the Arab Fund, the Saudi Fund and
OIM. At the time of writing the AID Project Paper, the CGovernment
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 ccntain a covenant pledging
the Government to full implementation of the waiter project.

For the wastewater projects, tendering is scheduled for the
fall of 1979 and bid awards for the spring of 1980, about one year
benind 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. Existing 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 Agqaba 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
gewerage 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 instellations, with fairly frequent
evidence of overlcading 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 ani maintenance has
sometimes been poor, exacerbaiing the normal tendency in hot climates
for the build up of septicity which then attacks the concrete pipes.
The system requires considerable remedial werk and the standards of
constructicn and maintenance for the system should be upgraded.
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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 115C 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. While it appears that
maintenance has generally been to a reasonably gcod standard, the skill
in maintenance has not been matched by a similar xnowledge of the
requirements of cperation.

lthough not operazed continuously the plant produces an

effluent which does not show any visugl evidence in the sea of sewage
Fclluticn in the vicinity of the outfall. The extremely limited
capacity of trhe units and the fact that the plant can provide primary
treatment only mean, however, that this plant cannot undertake a
significant part of Agaba's future sewage treatment requirements. In
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 rroposed wastewater project consists of the following three
principal elementcs:

-~ Sewerage Collecticn System

-- New main sewers (pri 1c ipally two main interceptoer
sewers sized to serve Agaba's expansicn to an ultimate population
of 82,C00).
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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.

The Consultants followed generally accepted planning principles
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 practice dictates, facilities have been designed in two stages,
with Stage I designed to serve a population between one-half and three-
fourths of the ultimate population and with facilities so designed as
+o allow an expansicnary Stage II which will bring them up to the
capacities required for the ultimate population. Thus, the pumping stations,
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 cepacity for 82,000 people is provided for all
facilities. At this point, the consultants believe that Stage I will
provide adequate capacity wntil scmetime between 1990 and 2000, depending
upon the rate of pcpulation growth. Finally, in every case possible,
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 jast section indicates, with regard
to the sewage collection ( sewerage ) system the project ‘is concerned
largely with the installation of main, or primary, collectors. Installation
of most of the secondary collectors and the cconnection of residences
and other buildings to them will be accomplished under a separate
extension and maintenance program termed by the consultants the "on-going
development" program. The main purpose of this program #ill be to see that
within Agaba all residences and other buildings as approvriate are
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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 II
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 btid for fixed-price (or fixed unit-price) contracts in
September 1977 for the facilities for toih the water and wastewater
projects for Agaba. 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 and 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
purpcse, including provision for possible increases caused dy both
inflation and the need for extra wdrk, it is believed that the chances
are very good that none of i%t 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 attrioutable to two factors: (1) conservative estimating on the part
of the ccnsulzants and (2) a very competitive bidding atmosphere in
Jordan. In any case, the loan agreement will ccmmi®t the Covernmenti of
Jordan to provide financing for any unforeseen cost overruns. The
Government understands its commitmen<t in this regard, but is confident
that the zable's estimated amoun*s will zrove adequate Jor project
financing.
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TABLE T1

ESTIMATED PROJECT CONSTRUCTION COSTS AND
PROPOSED FINANCING

AMOUNTSY
FX 1C 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
1. Subtotal-Wastewater
Facilities 4.971 5.129 10.100 ( 79.6%)
Irrization 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
Facilities 0.977 0.662 1.639 ( 12.9%)
III. Consultant Supervision 0.399 0.115 0.514 ( 04.1%)
A. (Wastewater) (0.272) (0.073) (0.350)
3. (Irrigation) (0.127) (2.037) (n.164)
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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
contiugency is required; for comparison, as shown in Table II, if all
of the contingency were used the AID-financed share would be 593%.

The GOJ has a policy of providing financing for water
and wastewater projectis on its standard loan terms regardless of the
terms of the original loans frcm donors. These standard terms are 20
years for capital repayment with a 5-year grace period and ©% 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 Govermment when it employs its standard terms in its reloans
for project financing. Because the AID loans terms are significantly
more concessionary, however, the spread %o the GOJ 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 develcpment
plans to the provision of such services tc urban populations,it is
considered appropriate in the case of the Agaba wastewater project that
the Government not maintain its standard loan terms when it relends
the AID funds, out instead thatv 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 "softer" AID terms.)

(b) Operating Costs Financing

Once project construction is completed, with one excepticn

it is plamned %o finance all the costs of project operations, includirg
debt servicing, administirative overhead, and operations and maintenance

b

by current revenues from user charges. Cne of the ccvenantis being recom-
mended - for the AID Loan Agreement pledges the Gevernment to develop

water and watewater services user charges (tariff schedule) which both
apportion costs on a reasonable basis and insurse %hat all costs for all

services including ncin regular tariff charges and any inizial comnec-i
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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 belew), Therefore, another recommended covenant pledges

the Borrower to provide sufrficient 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.



IIT. PROJECT ANALYSIS

A. Technical Feasibility

1. General

As already mentioned the project's feasibility and design
were undertaken by a professional consulting firm, H. Humphreys &
Sons of the U.K. Humphreys have had meny years' experience in water
supply and wastewater treatment, mich of that experience having been
gained in tropical environments such as Agaba'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 provosed by the consuliants represe.t a technically sound and least-
coct 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 Agaba and environs by the new wastewater system, given tha‘t more
protection means in every case higher costs and that the amount of
protection provided by a given unit of resources invested decreases
steadily as more intensive protection is stipulated. The two main
design decisions involved were the follcwing:

(i) 'What should be the degree of treatmeni 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 ermloyed?
(The decision was not to allow dispersal in the Gulf and to utilire the
effluent for an irrization system for ornamental creenery in Aqaba )

gree

e A . . ) . -
In toth of zhe above z2ases, “he consul-ants and/ar *ne
b /
~ P - -2 E] - a : - - -2
overnmens 2nose e opiicn Sroviling srezter snvircnmmental orosection
L\ Y < 3 p -3 - - e -t M L]
W0 agapa and 1%3 2nvircns. AL “he same Tizme, of zcurse, -he :zhoizes
. . . . . s _ .. . e - ;
invelvad In zach z2ase “he more exrLansive alztermasive, thus inereasing
- 2 -] - LY s -~ - - S - o -
e Trof2es's 2373 arvar carelll acnsideraztisn of She factors
-ﬂwfc"‘-gr; e al=) f':AT-‘ A ian* AA Smman AAMmAma ed v =tha daAd 21 Ana mana
——d -2, vl wCAly LT 20 CCIMMALoee 222203 Wismoh —ae 12CL3LINsS Mmales,
Taldiamdnm= 22 o0 2da0an1ggfan A? ~ha =wpa faaiig and =nain {emldag=dtanz Tanm
CLLLOWILE 13 2 QLESCU3SLIn T oT4e WO L33ues 2o LOSLT LIDollaticns lor
.
ITo et 203%e.



- 22

(a) Degree o 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 ha the
pollutlng load remaining in the effluent (Whlch 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 tatal 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 quality of efflueni needed to allow satisfactory effluent disposal,
given the disposal possibilities available. The consultants identified
three possibilities for effluent disposal in Agaba, 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 possible dispcsal possibilities required
treatment at least through the ‘econdary stage. On the other hand, the
consultants judged that tertiar,” treatment for reuse as potable water
would be excessively expensive for Aqaba, considering that adequate
amounts of water will be availaole from Qa Disi. Thus the consultants
recommended that a secondary treatment process be provided.

(b) Disposal of Effluent

The consultants believe that at Agaba it probably would
be safe to discharge secondary treated effluent into the Guli, given
correct siting of the out-fall point and sufficient dispersion of the
.effluent through 2 suitable outfall design. However, there is no way
of knowing exactly wha% the long-term effects of such disposel 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
Agaba sources, varticularly phosphate dust from the port loading operation

and thermal colluticn from the i:scnarg of warm water into tne sea rom
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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 overation 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 trojects. 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
execution of training programs for particular operations of the Aqaba
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 aree of management and administration, particularly
to provide sufficient staff trained for fiscal administration.

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
drasn 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 Manager and the
Assistant Engineer/Manager, will be qualified engineers. Aboutl one-nalf,
or 12 of the remaining 23 personnel will nave o have the equivalent
of a U.S. nizh school education with qualifications normelly associaved
i+h *he term "skillad laborer". The remaining 11 vosizicns can ce
fi1lad wish unskilied laborers.
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STAFT ORGANIZATION CHART FOR THE AQABA SEWAGE TREATMENT PLANT STAGES I AND II
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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
inevitable need to replace some of the drainage fields. Altogether,
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
providing primary treatment by some 24% over the forty-year life of
the project. For further c¢liscussion, see Volume 2 of the Humphreys'
"pqaba Water Distribution and Sewerage" (p.120 ff.),

A quelitative review of the project's benefits show them to
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
the presence of open septic sewage in the towmn (2 not uncommon
oceurrence which both increases the danger to public health and
oroduces 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 continous irrigation for
extensive green areas in town.

In the final analysis, economic justification 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 nave placed on the benefits enumeratad above stems
from a number of factors. OCne is the generzl view within Jordan (which
is particulariy strong in Agaba) that the Gulf and its undersea life
constitute a national treasure which must be prctected at all costs.
Additionslly, the aigh valuation reflects increasing awareness within
Jordan in general and the Covernment in particular of the imporvance
of providing adequate wastewailer services to all urban areas, primarily
to prosecs public health but also o increase the amenity facter in
+ne citias, where more than nalf of 211 Jordanians now i1ive. Finglly,
tne wvaluaticn undcubzedly reflacis <he telief that 2 mejor “ourism
industry can de develcped in Agaba and the recogniilon of the absclute
need for a polluticn-free environment to do so.

. Financial inalryzis
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The coastal areas of the Gulf of Agaba have been identified as a
"nature reserve of internmational 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 (NOAA ) and the Smithsonian
Institution.
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IV, PROJECT IMPLEMENTATION AND EVALUATION

A. Project Implementation Schedule

Table IV.1l is a summary schedule for the implementation of
the AID-financed wastewater projezt. (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. Govermment 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 Goverrment procedures, such as final
approval of all contracts by the Office of the Prime Minister.

2. Supervisory Engineering

All technical and engineering servicec for the
implementation phases of boti the water and wastewater prcjects
at Agaba -- 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 trom a U.X. develorment grant; for the waste-
water project, financing will be part of the Government's
contribution.) The contract for Humphreys' services has already
been signed; submission of a copy of the contraci is being
recommended as a condition precedent to AID loan disbursements

3. Project Frocurement
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The Government 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
monitoring. Within the Mission, primary monitoring responsibility
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
engineers and submitted to AID through the WSC. Because successful
completion-and operation of the water supply and distribution
project 1s 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

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

E. Negotiaticn Stawus

USAID Officers nave jiscussed +he preparation cf this project
paper with aporooriate cffi:lals of she Government 27 sordan 2%
various stages iuring i7s develctment and nave made them 2ware o7
tne scndi<icns orecedent and special covsnantsz walzh are seing
recommended fcr ineiusisn in ths oroject lian agresment 23 2 TesLly
of zhe drclzec commiizee's z2naliysisz of Ias oo iaents f2as5i0ilisy,
No 8282450 n7 i3 Toreseen in she negotiaticon ol the loan agTesment.
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TABLE 1V.1l

IMPLEMENTATION SCHEDULE FOR AID-FINANCED

WASTENATER PROJECT

ACTIVITY

1. Contract for consulting
engineering services signed

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

3. Final irrigation system design
submitted for approval

4, CBD notices for contractor
prequalification published

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

6. Bid documrents issued to
prequalified firms

7. Bid opening
8. Contracts approved

9, NTP to construction
centractor delivered

10. Electrical and mechanical
equipment delivery tegins
11. Zguizment ins“ellaiion [including

suzgliers' “raining programs) begins

22, WSC acccunting ané admindsTraticn
“reinins progran degins

13, WEC was=ewa<isr facili-iss crera=ions
ard mainterance [cn-the - %
<rainins;crogram segizs

DATE

6/77

7/79

7/79

7/79

9/79

10/79
1/80

3/80

4/80

9/80
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L. E & M equipment installation
completed.

15. Construction work - inecluding
irrigation system - completed

16, Beginning of full operations

TABLE IV, 2

AID LOAN SCHEDULE

LOAN AUTHORIZATION

LOAN SIGNING

INITIAL CONDITION PRECEDENTS MET
PACD

FIRST IN-DEPTH AID EVALUATION

TABLE IV, 3

AID LOAN DISBURSEMENT SCHEDULE

1980 1981, 1982

2/82

2/82
3/82

AUGUST 16, 1979
AUGUST 20, 1979
DECEMBER 31, 19
DECEMBER 31, 1982

CCTOBER, 1983

Totals
Foreign Exchange 1.445 2.331 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 U.K., 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. Agaba Region Water Supply -- Main volume (1977) (Blue Cover)
2. Agaba Region Water Supply -- Appendices (1977) (Blue Cover)

3. Agaba Water Distribution and Sewerage -- Volume 1, Water
Distribution (1978) (Brown Cover)

4. Agaba 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 report is "Provisional Summary of Preliminary Engineering
Report on Irrigation Development Using Treated Sewage E:'fluent

in Agaba 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.



ANNEX B

DESCRIPTION OF THREE MAJOR ELEMENTS

OF AQABA WASTEWATER PROJECT

Following is detailed description of the three major elements
of Stage I of the Aqaba wastewater system. As explained, 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 pumping facilities to bring the sewage
collection system up to full design capacity and appropriate
extensions to the treatment plant. Additional details of the
Stage I facilities and a description of Stage II can be found
in Volume 2 of "Aqaba Water Distribution arnd 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 a2 new pumping main to
Pumping Station No. 2.

-- A new gravity irunk sewer starting southeast of the
new hospital (approximately the rortheastern limit of current
intensive development), running through the central area of town
for just over 2 kxilometers and dischargirg into the new Main
Pumping Station. This trunk sewer will te <he main elzament of
the zollaciion sys=wem. Under <he AID croject, =his <runk sewer
will e construced o serve areas >0 Jurrent T Imminens
develotment oriy dus 135 desizn will germi? i<s 2xsensizn <o

e -
- . -
Serve 2. arezas Ci sutseguent ieve_c;me: e
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-- A new Main Pumping Station to be sited to the south
of the existing vort 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 achieviig secondary treated effluent. On the
basis of the projected sewage flow build-up curves, the Stage I
capacity at% Agqaba will be 9CC0O cubic meters/day. The sewage
treatment plant lLas 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. t was chosen after careful consideration of six other sites
and ten possible schemes with various combinations of primery and
secondary treatment and, possibilities for effluent disposal (to
the sea or for irrigation). All the sites (and schemes) were
carefully considered with regard +o discpunted costs, probable
future land use requirements 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 other activities and its satisfaction of envircnmental
and esthetic criteria (see Chapter 9 of Volume 2 of Humphreys'
"Aqaba Water Diswribution and Seweragze").

=

The orovesed piant will orovide szeccondary <reatment to the
Incoming sewaze Ty the 2xzended process oI she sxidazicn-di<ch re.
The grocess will produce 2n 2ffluent o 2 s=mandard allowing itz
use or resztricted Irrizasicn after chlcrimaticn., Under nermal
Jrer2ting ccndizicrns and sxtended zersticsn tlan® 2an reducs =he
sicchemizal zxysen Zemand [ 2CD) of was-zewaser 57 atcud 207 o I37T.
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The cxterded aeration process itself is a simplification
of the conventional activated sludge process in which the primary
sedimentation tank 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 trestment it is necessary *to maintain a
high concentration of biomass in the aeration tanks. This is
achieved by continously 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
geration 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

- smll site area regquirements

- easgy maintenance

- good resistance to organic and nydraulic
shock loads

- production of stabilized sludge

- reliable gerformance

- capability of consistently producing good
quality of effluent

Major disadvantage of tnhe system when compared to other
possible methods are the rcllowing:

- relatively high power consumption
- additicnal pumping required for returning

activated sluds

- rodersz=ely 3xi

[
]
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The sewage treatment plant itself will comprise the
following elements (See Figure B.I)

(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) 1Inlet Works: This wili 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 finel effluent for reuse.

(iv) Chlorination: Effluent from the f' . .ettlement
tanks will gravitate to the effluent/irrigation wa = reservoir
from where water will be drawn off as required fo . zr.posed
irrigation scheme. Didinfection of the effluent 1. -.» be provided

‘n a chlorination plant,

(v) Sludge Thickening Tanks: Two reinforced concrete
sludge thickening tanks are proposed to received the surplus
activated sludge from the final settlemeni tanks. They will
provide the facility for balancing and thickening the sludge
prior to its applicaiion to the sludge drying beds.

(vi) 3luge Drying 3eds: These will receive sludge for
T5

P ~n J g 7S - " s Al $ - 1
drying by zravi<y oiteline “rom =he thizkeninc tanks.

. o s - v s ot e
-= Ancillarls Verks: These will Inclnde an zdminiztraticn
1734 - .~ o e o 2 2 P R R L T ey[ e
cuiilding, gererazcr nouss, 2Rlorine storagze bulilding., sludze
1~ -4 , R dm N T s . - e -
dumcing sTations, roads, Jencing, titelines, swandby Zenerator,



FIGURE B.I

PROCESS FLOY DIAGRAM:OKIDATION DITCH PROCESS
(Sewage Treatment Plant)
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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 meters/ day is reached. Other infrastructure
invelves 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" (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. iu 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 Jjune and July. The consultants are recommending
that during the cocoler months when irrication demand is less,
arrangements bemade to discharge excess quantities of effluent
into forest areas to the west of the "Horseshoe" o insure
that spillage into the Gulf of Aqaba 1s avoided to the maximum
extent possible.

A final design and operation rerort for the irrigation
system is being recormended as a condition precedent to
disbursements for the system from AID Loan.
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FINANCTAL 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.
For convert 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 Govermment's "standard" terms, i.e., 6% per annum interest,
capital repayment in 20 years and a 5-year grace for revayment of
capital., One case assumes a 10-year instead of a 5-year gcrace
period. The basic assumption concerning loan terms can be
considered highly realisti¢ for the tests performed insofar as over
half of the financing for the combined water and wastewater vrojects
-- that portion of the water project being financed by loans from
outside donors -- has already been extended on the Covernment's
standard terms. Final decisicns have still not been made on *wo
important aspecis of the remeining financing required: (i) What
portion, if amny, of the Covermment's contributicns will be financed
by grants, as opposed to loans; and
the reloan to the WSC of the funds b

n

(ii) The financing terms of
eing lent to the Govermment by
[*3

A1D. The project committes is urging that the Covermmen: make the
remaining {inancing availabls to *“he wwo projects on as corncessicrary
oasis as is zossitle; in “he project pagter we reccmmernd sironsly

wes ihe AID funds be relent 3% terms oo meore siringan® han

wose 2% whizh he AID funds are mace available -o =he Coverrmens.
This zosizicn nas been assumed In wiaw oF -<he relatively hizh cer
cavize cosIs of the trojecss a5 Agata, However, <c retain z
ccnservatirae 2ast in zhe financial analrsis, as indiza<aed above,
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most cases assume that all project construction costs are financed
by loans with the Govermment'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 meintenance 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 meaintenance
pProgram means that it can be financed from current revenues with no
rarticular 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
wnether 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 amalysis accepts
the consultanis' estimates, in accordance with the policy of presenting
a '"conservative'" anaiysis.

In order to lighten the direct finmancial charges on
users, the consuliants have suggested as one possibility that the
costs of the continuing develorment program be finarnced from the
prorivs rzde by ithe nmunicipali“y on land salss. Whila such 2 policy
would have very a2tiracilve fzatures from the Toins ¢f riew of sccial

T LT ., ; ; o
agui=y, =nhe aunicivali<y <o date has mads neo commizment regarding

whis sugzes-icn. Therefore, 1 i3 assumed in the “inancial 3is
inat the costE of the progran are eniirely financed by ST oz
drizion, sizher throuzh charges o surrent revenue -r <hrouzh isbs
financing In the form of lcans from the Goverrmen= 27 i3s3 standard
Terns.



ANNEX C
Page 3 of 22

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 armum,)
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' "Agaba 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 per day (led).
Tn 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 manmy 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 debete 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 20C led would not
. seem unreasonable as an estimate of average domestic water use.
For comparison, much higher consumption rates are enccuntered in
many other Middle Eastern cities. Given the amounts of watler o be
available from Qa Disi, it would be possible to supply virtually
"ynlimited" amounts of waier for domestic purposes *o igaba's population,
at leasi in the early vears of project operaiion (whether this would
advisable is arother question). In any case, the supply available

afier completion of *he water prcject will te considerably greater

<han a7 oresent. Agaba residents might restend ¢ the Zreatly
increased suzzly of wazer oy using siznilicantly ZTeater amcunts

Than =hey now de, regardisss of <he ccs® Invoovad In doing so.

2n <he o-her nand, i was-ewaser zervice Iurcnarzas are D&

antirely cn waser consumgticn, then frem fhe sensumer's zel 27

iaw, the 2¢s5% o7 2 curic mewar of wazter 13 =he sum ol Tn2 waler
anarys olus the surcharge Tov wastewater, whlon will Increase the

unis waser 20535 siznifizaznsly. Pernass =his nizh orize will meve
cectia dovm =hsir demand curves o The Teint wizre averass CONRSWIDTLIIN
43 mela=ivales law, A% any rate. Casas - wd 3 uest the situasion with
regzri o meriil rates 17 Is wurns oul ihas the estimate for dom gmiz
v P sl ol e 3 - -~ P - = -

1ze -7 Z0C led is wwices 35 2izn 23 aciual 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 Agaba 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".)

2. 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, ihe 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 Govermment 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' "Agaba Region Water Supply" and Chapter
12 and Appendices G and H of "Agaba Water Distribution and Sewerage"
~= Volume 2.)

6. Average Family Size and Income. For the average family
size, the firancial analysis rcllows the consultents' use of six
memcers as the estimate. While, like other population figures
in Jordan, the average family size of six has no solid statistical
"backing, it does seenm to be fairly widely accepied as the minimum
estimate for average family size, even by interesied observers who
disagree on other basic vopulation estimates, such as total size
and/or growth rate. It is true thas the present porulation of Agaba
has a large number of single workers who either are unmarried or have
left their families at home while working in the port (thus

o~

significantly lowering the average family size in the ci%y),
Pespize *his, i% is belicved *ha= uziliza=icn of ihe average family
Ul 5ix Jor zhe fimancial aralysisz is fussifiad by <he f2¢7 <ha® the
sors authorisy defini-ely zlans <o reduce =hs zers laber foree
iramazically afer <he current zons-ruciisn Irogram is ccmulaczed,
nus greawly reducing the number 7 singls werkers in the 2isy,

NN
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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. 1Indeed, the slightly higher figure developed by the
conéultants' for Agaba would accerd with the general belief within
Jordan that wages (ard prices) are higher in Aqaba then in other
parts of the country.

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

The standards against which anticipated charges
for water and wasiewater 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 IBRD standard -- see p. 40
ff. of "Village Water Supply -- A World Bank Paper" (IBRD, Washington,
D.C.; March 1976). Wnile it has not been rossible to verify the
3% figure used as a minimum standard for wasiewater 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 wastewater costs by the number of cubic
meters of domestic water sold.

9. Irrigation System Costs. For Case 1, it is assumed
that the irrigation system costs are included in user charges for
the system. For other cases, they are noi included, based on <he
assurpticn that the irrization sysiem costs are financed frcm other
revenues, perhaps the Agaba ciiy budget. This is noi in any case
a very important issue for *wo reasons: (i) The irrigation system
s {or =ne other coimponents

»
-
jog
=]
-
N

ccsis are rarginal in compariscn to cost
f %he syszem; and, (ii, 2T cther charges, she system's
users will Trobacly o :T =he Irrizz=ion costis,
regardiass of Jinancing
» Feryilizer Zlant Vlazer Use =znd losts
The fineameclal analusis sheows -has Jir o2 reduc=iczn in Ihe

dailv -er cavita domesitic use or watér In Ageta, or ofor oz
redu:sizn in averaell tilse zaused o 3 smallar-tnan-exsecsed potwlaticn,
the 2harges Jor owaser on reszidentizl ccnsumers In reduced, I =217
u3=cmers are charzgsd 3n averzz2 3¢St zer cubiz memer of water
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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 abcut 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 caracity.) Thus any
assumption of decreased use by other sectors of demand in Aqaba
will incresse the percentage use by the plant., These increases
in the pewcentage of the total available water used by the plant
comoine 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 assumptiocns entailing highesi 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 equivalent 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 ofwater to the fertilizer plant, if the plant is changed
the average cost of production, appears reasonable, particularly
when one considers that the relative cosis of feedstock raw
material quite likely will be increasing steadily and rather
strongly throughout the period of analysis,

E. Tariff Consideratidns

1. Present Water Tariffs

AL the present, there are two sets of water tariffs in
effect in Jordan, one for Amman and one for the rest of tne couniry
(the latter is of course, applicable to Aqaba). The two tariff
schedules are set out in Table A . 4As can he seen, after the first
five cubic meters, when “he rates are the same, marginal and average
Wwater 2osis per cubic meter are considerably cheater Jor -he Amman

resident zharn Tor zhese in the country, and *his

sizuaticn ccniinues o <he Tcint when hey Seoth are consuming as
leas< 120 cubic meters ner ricd 2% whin <ime =he uni-s
orize Zecomes =he same (al-=ho: , lourse, whe zveTarsa 2087 27
Qi3 zcins remains zonsider €r Ir the ATman resiian-e,,
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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 countiry 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 prineiples 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 Amman does not have anywhere near enough water to
provide it to Ammen consumers along the supply curve which can be
constructed from its tariff schedule; moreover, it is doubtful
that the tariff schedule {or the rest of the couniry 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 Agaba

Ideally, the function of a watier 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 trhe 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
quickly verifiable for any period of operaiions. Iaformation on the
residents' demand curve, however, will not be for<hcoming 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 wailer sysiem Is cverating.
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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 coste,
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 meter’of water to Aqaba
reasidents could represent wastewater surcharges.

¥hile 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 "righi" fariff 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 te looked at carefully
when establishing tariff schedules. Given the fact that these
costs will be very 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. (While this is the method used in Amman, the rate
charged is far below the actual costis 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 watér 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
-communi ty.



AMOUNT SOLD
()

o - 20

21 - 40

41 - 100

100 and Up

o - 5

6 - 15

le - 25

20 and Up

WATER TARIFFS FOR

AMMAN AND REST OF JORDAN

RATE PER BLOCK

(Fils/P)

80
120
250

300

REST OF JORDAN ( INCLUDING AQABA)

80
140
240
300
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LIST OF TABIES AND CASES

Table I: PRQJECT INDEBTEDNESS

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

Table II: TCTAL PROJECT COSTS
(Case 1)

Table III: WATER PRODUCTICN, SALES AND CCNSUMPTICN
(Case 1)

Table IV: CHARGES REQUIRED TO CQOVER COSTS
(Case 1)

Table V: WASTEWATER PRCJECT INDEBTEDNESS

(Case 2 - Wastewater Continuing Develorment Financed by
Annmual Loans)

Teble VI: WASTEWATER PROJECT INDEBTEDNESS

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

" Tahle VII: TOTAL PROJECT CCSTS
(Cases 2 ard 3)

Table VIII: CHARGES REQUIRED TO COVER COSTS
(Cases 2 ard 3)

Tapls I(:  CHARGES TESUTED TO CCVER ICSTS

PRCIo B Slwl Sl LY e A oo

(Case 4 - sam 2 2 zut demestic ceonsunrticn
e o 3

W
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Table X: CHARGES REQUIRED TO COVER COSTS
(Case 5 - same as case U but population estimate
at 80% of previous)
Table XI: FERTTLIZER PLANT WATER USE AND CQSTS
(If charged average cost per cubic meter)
Case Basic lcan Financing for Domestic Water Population
terms Wastewater consumptic:. estimate
continuing
develooment
1 Standard Current reve- 200 1led Intermediate
nues
2 Standard Annual lcans 200 lcd Intermediate
Standard Annual loans 200 lcd Intermediate
except 10-yr.
grace.
Standard Annual loans 100 lcd Intermediate
5 tandard Annual loans 100 led 80% of Inter-
‘ mediate

bV




































ANNEX D

AQABA WASTFWATER PRO.JECT
SOCIAL ANALYSIS

The full social analysis for this project is found in

a paper entitled, "Agqaba Water and Sewerage, Beneficiaries
and Benefits," by Dr. Peter Benedict, Office of Technical
Suppgrt, Near East Bureau, AID/Washington (dated October
1978).

This paper is available for reference from NE/TECH or
NE/PD, AID/W.


















A.

STATUTORY CRITERIA

PROJECT CHECKLIST

General Criteria for Project

ll

FY 79 App. Act Unnumbered; FAA Sec.
653(b); Sec. 634A. (a) Describe how
Committees on Appropriations of Senate
and House have been or will be
notified concerning the project;

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

FAA Sec. 611(a)(l). Prior to obligation
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
estimate of the cost *to the U.S. of

the assistance?

FAA Sec. 611(a)(2). If further legis-

lative action is required within
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?

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

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 Watar and Related Land Resources
dated Cctober 25, 19737

FAA Sec. F11l(e).
assistance (2.

U.3. assistanc
millicn, A
the ccun<Trv's capabili<y =2ffactively

maintzin and utilize the proisct?

If project is capital
construction), and all
i+ will exceed 51

ssicn Director

o

IJ (] UH
[1) )
() 3

5 -~ a9 -
bR certiriad
o)

Nas

TAA Ssc. 20¢. I3 orojact suscectill:

£ sxecuticn as part of reglonal or multl
lazeral zrofec=? IS so why is zrojzct not
so execuzad? Infermatisn and conclusicn
whather assistance will encourags rezicnzl
ievelcoment Suogranms

(a)

(b)

(a)

(b)
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Notification will be
accomplished-by—submission
of an Advice of Program
Change to the Congress.

Yes

Yes

Yes

No further legislative action
is required.

Yes

Yes.
among Annexes of Pr
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w0

VI
U
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Certification included
oject Paper.
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10.

1

[

1.

FAA Sec. 601(a). Information and
conclusions whether project will
encourage efforts of the country to:
(a) increase the flow of international
trade; (b) foster private initiative
and competition; (c) encourage
development and use of cooperatives,
credit unions, and savings and loan
associations; (d) discourage mono-
polistic practices; (e) improve
technical efficiency of industry,
agriculture and commerce; and (f)
strengthen free labor unions.

FAA Sec. 601 (b). Information and
conclusion on how project will -encourage
U.S. private trade and investment abroad
and encourage private U.S. participation
in foreign assistance programs (including
use of private trade channels and the
services of U.S. private enterprise).

FAA Sec. 512(b); Sec. 636(h). Describe
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.

FAA Sec. 612(d). Does the U.S. own excess
foreign currency and, if so, what
arrangements have been made for its
release?,

FAA Sec. 601(e). Will the project
utilize competitive selection
procedures for the awarding of
contracts, except where appiicable
srocurement rules allow otherwisa?

£ zhe seme, sinlla

TY 73 Aco. Act Se=c. 303. I assistance
is For the oroduction ¢f any cemmocity
for exgert, 13 <=he commedity likely 77
te in surplus on wIrld markeTs 3zt T2
~ime =he resuluinz .reductive cataclty
becomes otarativs, and is such assistanc?
likalv to cause subsvautial insars o3
U.3. sroducers 3 .ar or

3

comp~Ting commcdi
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Projsct will encourage efforts
under "a" and '"b. Under "a“,

Project will foster increased
flow of international trade by
improving health and amenities
in Jordan's only port. Project
also will be constructed by
private sector under competitive
bidding.

U.S. private enterprise is
expected to furnish a major portior
of the equipment required for the
project.

The Loan agreement will so provide.
|

Jordan is not an excess currency
country.

Yes

N/A

™
"



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?

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

ANNEX G
Page 3 of 7

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

No



Procurement

1. FAA Sec.

602.

STATUTORY CRITERIA
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STANDARD ITEM CHECKLIST

Are there arrangements

_-to_permit U.S. small business to

All procurement will be by
competitive bidding.

participate equitably in the furnishing

of goods and services financed?

FAA Sec 60u4(a). Will all commodity

procurement financed be from the U.S.
except as otherwise determined by
the President or under delegation
from him.

FAA Sec. 604(d). If the cooperzting

country discriminates against U.S.
marine insurance companies, will
agreement require that marine insur-
ance be placed in the U.S. on
commodities financed.

FAA Sec. 6(+{a).
ment of agricultural comaodity or
product is to be financed, is theve
provision against such procuremert
when the domestic price of such
commodity is less than parity?

FAA Sec 608(a).
excess personal property be utilized
wherever practicable in lieu of the
procurement of new items?

FAA Sec. 603 - MMA Sec 901 (b).

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)
financed shall be transportad on
orivataly owned U.S. - flag commer-
cial vessels to the =2xtent that such
vessels are availabtles 3t fairand
reascnabla »rates,

t (

Tip Sac R2L, IF wechnical assistanc:
{5 Zimancad, will such assistance D2
furnished <o <the Tullest auTzi”
sractizacla as zocds and prelfassionas
and other sarvices Zfyom crivzz:
enterorise cn 3 IcaTrsact zesis. 1T
the Facilitiss af gther radarzl
agenclass will be utilized, are tney

If offshore procure-

Will U.S. Government

Yes

Yes

N/A

N/A

Appropriate provision will be made.

N/a
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particularly suitable, not
competitive with private enter-
prise, and made available without
undue interference with domestic
programs?

International Air Transport. Fair Yes -

Competitive Practices Act, 1974

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?

FY 79 App. Act Sec. 105. Does the Appropriate provisions will be

included in all contracts for
procurement.

contract for procurement contain a
provision authorizing the termina-
tion of such contract for the
conveience of the United States.

Corstruction

1.

FAA Sec. 601(d). If a capital (e.g., Yes

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?

FAA Sec. 6l11l(c). If contracts for Yes

construction are to be financed, will
they be let on a competiftive basis

~to maximum extent practicable.

FAA Sec., 620(k). If for construction N/A
of productive enterprise, will aggregate

value of assistance to be furnmished by

the U.S. not exceed $100 million?

Other Restrictions

L.

[

Zevelopmenst loan, Yes

=
t least 2% per

i~
b
i

(O b =)'
Gé M U
e}
c
=3

b

”
zen=yisutions and adminis-

s . .
2N loT2rnaticsnas ovgan
-
.

O
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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.?

FAA Sec. 636(i). Is financing not per-
mitted to be used, without waiver, for
purchase, long-term lease, or exchange
of motor vehicle manufactured outside
the U.S. cr guaranty of such trans-
action?

Will arrangements preclude use of
financing:

a. TFAA Sec. lO4(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?

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

property?

c. FAA Sec. 860. to finance police
training or other law enforcement
assistance, except for narcotics
programs?

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

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

f. App. Sec. 106. to pay U.N. assess-
ments?

g. 7 79 Apd. dct Sec. 107, to carm

sut zrcvisicnms of TAA Sections 202(2)
and 251(a)? (transfar <5 multilateral
crganization for lending?)

A, Y73 Aot et S2c. L2, Te finance
the =2xpor= o7 nuclear 2cuismen=s, Juzl,

5>r <achnologry or 2 =rain Soreizn natizans
in nueclear Iisli=T

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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i. TFY App. Act Sec. 60l. To be used
for publicity or propaganda purposes
within U.S. not authorized by Congress?

Yes
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AQABA WASTEWATER PROJECT

RECOMMENDED CONDITIONS PRECEDENT AND SPECIAL 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
faciiities.

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 Sectior. _  and Annex _  herein.

3. With regard to staffing of Agaba 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 respensible
for water supply and distribution; ana

(¢) A training plan for operating and administration
personnel for the Agaba wastewater facilities.

4. 3Zvidence that apvrcpriate legal measures have been or will de
oromulzased reguiring all residencas 2nd business =stadiishments in she
Droject area o oe ccnnected o She sewerag2 sysem once “he main
30llac=ors have been installad and -he ireatment plan flacad inwe
operasizn
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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 tle
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 Agaba which provides sufficient
revenue to cover all costs associated wtih the provision of such
services, including 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 Aqgaba.

2. Staffing and Training

Borrower covenants to provide adequate staff and to implement
a staff trainins program as required to manage and operate the wastewater
facilities at Aqaba in accordance with generally accepied standards,
to evaluate the effectiveniess 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 meetv program geals.

3, Effluent Irrigation System

Borrower covenanis %o ccntinue development and expansion of
the effluent irrigation system in such a manner that all effluent
produced by the sewage treaiment plan=(s) at Aqaba is utilized for
a manners d0sing no siznificant health or other

a2
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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 Aqgaba division to meet its operating capital needs and to
carry out necessary extensions and improvements of the sewerage system

on a continuing basis.
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AQABA WATER SUPPLY AND DISTRIBUTION PROJECT

PROJECT DESCRIPTION AND COST ESTIMATE

While the Aqaba water-supply and distribution projects
being financed by the Government and three international donors
are separate from the Agaba wastewater project being financed
by the Government and AID, their completion on time and proper
functioning thereafter are preerequisites 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 (HH) of the United Kingdom, Readers
interested in more detail are referred to the volumes by Humphreys
referenced in Armmex 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 Jure 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
to Wadi 2 on the coast south of Agaba city, location of the new
fertilizer plant.

3. The water distribution system in urban Agaba.
In the following descrip<ion, the first two elements are
considered part of one project, that for water supoly, while the

last =2lement is treated as separate wazer dis*riZuiion projecs.

A, WATER SUPTLY
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administrative center and staff housing and will extend some 15
kKilometers southeast. Extensive tests have led HH to the conclusion
that the Qa Disi aquifer can supply at a minimum between 17 and 19
MCM/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 pumber 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. Pump units and other equipment 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.

¢. 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 an
are limited. Furthermore. there is no transmission system for
bringing pcewer to the site. Theretore, the consultants propose that

the project provide for local generation of electricity at the wellfield.

The transmission line will generally follow the route of the vell
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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 Agaba, which is to
be sited approximtely ten kilometers north of Aqaba at the junction
of the Wadi Yuum and the Wadi Araba. The second trunk pipeline,

28.5 kiloreters long, will transport the water from the orineipal
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
consul tants 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
MCM/a based on a peak wellfield discharge of 662 1/s.The total
fall over its 63.7 kilometer length is aporoxime-ely 590 meters.
Because of the high pressure developed along *his fall, the vipeline
has been broken into three separate pressure zones wi“h two break-
pressure tanks, one located at kilcme=er i1.4 =2nd the other a*%
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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 MCM/a, thus providing for a minimum drawoff
of Aqaba of 4.5 MCM/a (which will be in addition to the current
supplies of about 2 MM/a from Wadi Yutm).

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

c. Flow Control

At the top ol 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
aporoaches 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 at the various reservoirs, capacity
which is being provided at every sﬁgge.by the proposed designs.

B. NATER DISTRIBUTION SYSTEM IN AQABA

1. Existing System

The early water supply for Agaba was derived from two
wells in the alluvial derosits of Wadi Arzba. The increasing salini+y
of the wa*er Irom these %two wells has made them unsuitabls for domectic
consumption. The oresent supply ccmes Irom 2 number of wells iz she

lower Wacdl Yuwm. The water from these wells iz delivered <o a3 zollacting
reserveir juss dewmstrean of the Wadl YuTn read nridse and Trom shere

i% is conveyed by zravisy “runk main <o Rszerveirz L oand 2 Joo
disTridbution o Agaba. From Reservoir 2, one ZC0-mm diamezer sizs
suppiizss the town 2nd a seccnd 2CC-mm diameter nipe suppliss tha

20T 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.

Virtually all consummers in Agaba 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 replacement
meters to be those of the Xent 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 areu;
(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 06CO hours. Area 2 is supplied for twelve hours
every day from 0600 hours to 18QC0 hours. If, however, the pressure
in this area is sufficiently high, additional supplies are given
to the residential area (this normelly 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 *ie days when the
residential area is not supplied. The port area is supplied from
C600 hours to 1800 hours every day and the port housing ares {rom
1800 hours to 0600 hours.

2. Proposed Project

{a) Design Parameters and Criteria

-~
o

b irst task in water distridution design is estimaiion
of cdumand. The consulzanis {ollowed the 3tandard craciice of 2stimatving
for 2ach arez =7 the civy e wWliima-e waser consumption, assuming
1lt mase ovrerzll davelotmen®, ¢ preciude the necessity for addins
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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 will 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 Agqaba's requirements into the

ure,

First Stage of Distribu:ion System

The first stage of distribution system construction
s, to be included in the current project, inwvolves
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 inadeguate.

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 Agaba will
reas belcw 140 meters of elevation »y the ste2p granite

d the city sverywhere avove this lewvel. Thus, distribution
sidered abowe this level. 3Zelow 1.0 mezers, pressure
istributicn system will be nz2cessary to limit <he

%stings and to reduce lesskace., Afier careful conmsideraticn
cns of either a2 two-zone <r a three-zcne tressure
sultants have decided on *he ‘vo—”one 37r3%en, The breax

greas will run at about the 70-mezer <onicur.
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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 ai 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 bte 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 tle 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 warious sections of the distribution networx 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.

4

C. STAEFING

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

System Section Staff Number
Ga Disi Wellfield 41
Ga Disi - Acaba Pipeline 4
Lower - Wadil Yuum Wellfield 5
Agaca IZiswridbuticn Srstem 70
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Total costs of the water supply and distribution subprojects
The costs, broken down by contract and

are $42.5 million equivalent.

by foreign exchange and local currency, are set out below. These
costs are based on contracts actually awarded on vait-cost basis

30\

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 4145 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)
Civil Works 11.519 3.818 15.337 (42.2)
Valves 0.192 0.010 0.202 (00.6)
Pipes (distribu-
tion) 0.643 0.074 0.717 (02.0)
8. Civil Works
(Cistributicn) 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)
E/ In millicns of U.8. dollars converied =3 the rate Jordan Dinar
1.0 = 313.37 {32.0 = J2 0.297)
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This amount will be financed by development loans from three
international donors, and the Government, as follows:

AMOUNTS MILLIONS

Source Original $ Equivalent

Saudi Fund Us $20,C00 20,020

Arab Fund us § 7,500 7,500

UK Overseas L 3.283 6,741

Development

Ministry

Government of

Jordan JD 2,465 §!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%
DM 20 years 7 years 2%

A1) funds will be relent to the Water Supply Corporation, the
implementing agency. Terms of the reloans %o the WSC are
uniformally 20 years for repayment, 5-year grace zeriod and 5%
interest cer annum.

N
W
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ANNEX K

Dear ir, Russell,

I an writing {c you on behalf of she Jovernmant of
rezuest a loan from the Covernment the United States
in the amount of Seven ilillion and Five Hundr
(3 7,500,00) %o assist in financing the Agzba S

Best regsrds.

el Thousand

Jorian to
of imerica
Zollars

Sewerage rCroject.

Jours sincerely,
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cc: dever 3ugrly Cormporation
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PROJECT AUTHORTZATION AND REQUEST FOR ALLOTMENT OF FUNDS

PART IT

Name of Country: Hashemite Kingdon of Jordan

Name of Project: Agaba Wastewater

Number of Project:  278-0206

Pursuant to Part II, Chapter 4, Section 532, of the Foreign
Assistance Act of 1961, as amended, I hereby authorize a Loan to the
Jashemite Kingdom of Jordan (the "Cooperating Country") of not to exceed
Seven Million Five Hundred Thousand United States Dollars ($7,500,000)
(the "Authorized fmount') to help in financing certain foreign exchange
ané local currency costs of goods and services recuired for the project,
which consists of providing waste water collection and treatment facilities

in the city of Agaba (hereinafter referred to as the "Project™). The

entire amount of the AID financing herein authorized for the project will be

obligated when the Project Aéreement 1s executed.

I hereby authorize the initiation of nezotlation and ex=scution of the

Project Agreement by the officer to wham such authority has been delegated in

accordance with AID regulatiorss and Delegations of Authority subject te the
followirg =ssential terms and covenants and major corditiors; together with
such otner terms and conditicns as ATD may deem aprrocriace.

-

Fate ard Terms o7 Fecayment

2. Tnterest
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The Cooperating Country shall pay to AID in United States Dollars interest
from the date of first disbursement of the Loan at the rate of (a) two
percent (2%) per anmum during the first ten (10) years, and (b) three per-
cent (3%) per anmum thereafter, on the outstanding disbursed balance of the
Ioan and on any due and unpaid interest accrued thereon.

b. Source and Qrigin of Goods and Services

Goods and services, except for ocean shipping, financed by AID
under the project shall have their source and origin In the Cooperating
Country or in the United States or in countriles included in AID Geographic
Code 941 except as AID may otherwlse agree in writing. Ocean shipping
financed under the Loan shall be procured in the U.S. or the Cooperating

Country, except as AID may otherwlse agree in writing.

c. Conditions Precedent to Initial Disbursement

Prior to any disbursement or the issuance of any comitment
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
supervisicn services for construction ard start-up of the wastewater
facilities.

2. A copy of an axecuted and dellversd Feloan Agreement
petween the 2orrower and the Water Supoly Corceracich.

3. With regerd to staffing of the AGAEA Water ard Sewerage

Ofo4ce of the ‘ater Supcly Corccraticn, the followinz:
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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. Speclal Covenants

1. Water and Wastewater User Charges

Borrower covenants to develop a rate and charges schedule
for all water and wastewater services in Agaba which provides sufficlent
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 pald by various classes of
consumers reflectvin a reasongle manner the costs associated with provid-
ing services to each group,.and

(b) ensuring that all costs of services including both
initial cornection charges and régular tériff charges remain affordable to
lower income residents of Agaba.

2. Ga Cisl Water Supoly and Distributicn Project

Rorrower covenants to implement fully the oroject desigred
£o supply 5o, and distribute within, Agaba up £o 17.5 million cubic meters

£ o SN 2 P [t I
of watar ver arruim Irom a well-field in the %2 Disi arez.

Josech C. Wheeler
Clearance: Assistant Administrator
Mame, Symbcl, date, eau cr Near East



