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SL~Y AND RECOMMENDATIONS 

1. Background 

In August 1978 AID approved a loan for $39 million, $28.5 
million to h2 funded from FY 1978 funds and $10.5 million to be 
funded in FY 1979. The loan will assist in funding procurement 
of construction services, selected materials and engineering 
services for the Amman Water and Sewerage Project. The FY 1978 
loan (S28.5 million) was obligated in a loan agr.eement signed 
between AID and the Hashemite Kingdom of Jordan on August 28, 
1978. After the loan was approved, the Government decided, 
for environmental considerations and reasons of water quality, 
to change the source of Ivdter for the project. This amendment 
to the project paper describes the consequences of that decision, 
modifies certain conditions and covenants of the FY 1978 loan 
for S28.5 million and requests approval to obligate $10.5 
million of the FY 1979 funds authorized for the project. 

2. Borrower: The Government of the Hashemite Kingdom of 
Jordan (GOJ). 

3. The Loan: The FY 1979 obligation of an amount not to 
exceed 7en ~1illion Five Hundred Thousand Vollars ($10,500,000) 
to complete funding of the FY 1978 authorized loan totaling 
$39.0 million. 

4. Loan Terms: Repayable in U.S. dollars over a period of 
forty (40) years, including a 10 year grace period for principal 
payments and interest at an annual rate of two percent (2%) 
during the grace period and of three percent (3%) thereafter. 

5. ~escription of Project: The project, as revised to reflect 
the change ill the source of water, will consist of the following 
elements: 

The project as revised to reflect the change in the source 
of supply will consist of the following elements: 

----An increase in the total supply of water to Amman through 
the construction of a treatment plant and transmission line from 
EG}IC to Amman. This element of the project should be completed 
about mid-1983. In the interim AWSA will draw water from springs 
at Azraq and wells south of Amman at the rate of about 9 to J.3 
MCM/a to partially alleviate the urgent needs of Amman. 
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----Expansion of the water distribution and sewerage 
systems · ... ithin Amman. 

----Improvements to the existing sewage treatment plant 
servio b Amman. 

The FY 1979 10aG for $10.5 million will finance the expansion 
of t~~ W.:lter distr1bution and sewerage systems within Amman. 
There h.3ve been no changes in these elements of the Project. 
The FY 1978 loan for $28.5 million included $4.0 mi11~on for im
~ove~ents to :he sewage treatment plant; work on this element of 
the projec: can proceed as soon as the modified conditions are 
met. The FY 1978 loan also included $24.5 million for con
struction and engineering services relating to the Water Supply 
element based on the use of tte King Ta1a1 Reservoir as the source 
of water. The Gov~rnment has decided, primarily for environmental 
reasons, not to use King Ta1a1 as a source of drinking water for 
,~an. The alternate source is the East Ghor Main Canal in the 
J0rdan Valley. A feaSibility study on this sub-project was sub
mitted by Stanley Consultants, Inc. on August 27, 1979 - too late 
for a meaningful analysis for this amendment to thl'! Proj ect Paper. 
So AID funds will be disbursed for the Water Supply element of the 
Project until the alternate EGMC/Amman sub-project has been 
appraised and approved for financing (in the second quarter of 
IT 80). 

AWSA is evaluating bids for the construction of a pipeline 
and pumping stations to bring an interim supply of 6 to 10 MCM/a 
from springs at Azraq to Amman and expects to award contracts in 
September 1979. It is also making arrangements for the supply of 
about 3 Mc-1/ a from wells at Qastal and South Amman. Ceve10pment 
of these interim supplies will be financed by GOJ from its own 
resources. 

6. Summary Findings 

(a) Technical Analysis. The technical feasibility of the 
Water Distribution, Sewerage and Sewage Treatment elements of the 
Project was established in the Project Paper. The ir.terim 
supplies of 9-13 MCM/a from Azraq and the wells as Qastal and South 
Amman will provide water for the water distribution system one 
year earlier and in quantities equal to or greater than expected 
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from the King Talal sub-project in its early years of operation. 
The tec~nic:ll feasibility of the EG~!C/ Amman sub-project wIll be 
evaluated before any funds are disbursed for Water Supply. 

I 

(b) Economic and Financial Analysis. The Project Paper 
established the economic and financial feasibility of the Wate~ 
Distribution, Sewerage and Sewage Treatment elements of the Project. 
Detailec analyses showing the effects of the Water Supply element 
will be undertaken in the appraisal of the EG~lC/sub-project and 
submitted for AID approval prior to any eA-penditure of the $24.5 
million of loa~ funds authorized for the water supply element of 
the 't'roject. 

(c) Social Analvsis. The project beneficiaries remain the 
same as those identified in the Project Paper. The prnblems 
affecting the poor that were identified were covered in Special 
Covenants Section 6.5 (Access o~ Lower Income Families), which 
remains in force, and Section 6.8 (Rate Structure), which is being 
amended to take inca account social considerations as well as 
financial viability. 

(d) Environmental Considerations. Most of the avoidable 
adverse effects of the Project identified in Environmental A.ssess
ment are covered by covenants in the Loan Agreement or no longer 
apply br:ause King Talal Reservoir is no longer used as a source 
of drinking water. for the EGMC/ Amman sub-proj ect, Stanley Con
sultants, Inc. have prepared an Environmental Assessment, which 
describes sensitivities, anticipated effects and provisions that 
have been made to mitigate the minimal adverse effects of the 
sub-proj ec t. 

7. Statutory Checklist: Unchanged. 

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

9. Mission's Views: The USAID Mission supports the Project fully. 

10. Issues: There are no issues on the elements of the Project 
to be financed by the FY 1979 loan for $10 5 million. The issues 
relating to the disbursement of funds for ~~ater Supply will be 
addressed in the appraisal of the EGMC/Amman sub-project. 
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11. Recommendation: That the SlO.5 million of unobligated funds 
in the loan be authorized from the FY 1979 alpropriation subject 
to te~s and conditions as modified from FY 1978 loan terms and 
shown in the draft loan authorization (Annex D). 
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BACKCROUllD 

n .e IlvaUab1l1 t y of adequa t e quantities of wate r of accept~ble 
quali~y for ouni cl pal, industrial and agricultural uses Is one 
o ~ the serious pr oblems facing Jor dan at t his time, par t icularly 
the more dense l y se t tled and developed rorthern regi on . Most 
cri tical Is the 3\tpply of water for the ci t y of Amman. During 
tne last b o decades, Amman had quadrupled in population to an 
est1ested 700,000 in 1978. This rapid growth can be attributed 
to signi fi cant rural-urban migration and the inflow of refugees. 
As a result of r api d population growth, heavy pressure has been 
placed on 'Nater supply, 'Rater distribution, sewerage and sewage 
t reatment. and t he need for expansion of the overall system 
continue s to acceler y e. 

In r esponse to this n~ed, the Government of the Hashemite Kingdom 
of Jor dan (GOJ) ac t ing through the Amman Water and Sewerage 
Au thori ty (AWSA) developed a project to increase the supply of 
~va t(!T to Amrna.T1, expand t he water distribution and sewerage system, 
and improve the sewage treatment plant. The total cost of the 
1978- 81 expansion program was estimated in 1977 to be approximately 
5100 million. The World Bank approved a $14.0 million IDA Credit 
to assist in financing the expansion of water distribution and 
sewe rage systems. The Saudi Fund provided approximately $20.0 
million for increasing the supply of wa t er to Amman. 

AID made a Loan of $28.5 ~llion in FY 78 to assist i n financing 
an increase in the water supply. and improvements to the sewage 
t reatment plant . AID also approved $10.5 million to be obligated 
in FY 79 to ass i st in improving and expansion of the water 
distribution and sewerage systems . The purpose of this Paper i s 
to explain developtnents which have taken place subsequent to the 
obligs tion of the $28 . 5 million in IT 78 and to justify amending 
conditions of the FY 78 Loan and obl i ating the $10.5 million 
approved for obligation in FY 79 . 

The water supply element of the project , as described in the PPY, 
involved the pumping of about 17 million cubic meters per year 
(MQ~/a) from the reservoir impounded by the newly completed King 
Talal Dam. 

At the time the PP was prepared, the King Talal reservoir seemed 
to be the only viable alternative that could proVide an adequate 
quantity of water to Amm3n in the short- term. It was recognized, 
howe'ler, that the capac! ty of the King Talal source had to be 

1/ AiciIian Water and Sewerage, AID/BAS-OJ2, July '25, 1978 

I 

-
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lI-cited to about 17 MQVe. because it was felt that recycling 
could present problems of water quall ty sr.d of other adverse 
en'/iron:::ental consequences, particularly in years o f drought. 
:he oost plentiful source of "lIster In Jordan, the Yarmouk 
River , was not deemed to be available for Armnan, since tJ the 
tbe of 'Project evaluation, almost all of this resourf..Y, that 
',v?uld be contr olled by the Maqarin rem, had been allot ted to 
ag:'iculture in the Jordan V~lley (except Co.,' 20 MO..t/a for 
municipal and industrial (U & I) requirements In the Jordan 
Valley and the Irbid Governorate}, 

At 3 water symposiu.rn in Amman, In March 1978, sponsore"d by 
the Goverl"'.ment of Jordan (GOJ) , the need for additional 
o~~cipal and industrial water supplies for Amman (In addition 
to toose available from King Talal and ground\'later in the Amman
Zarqa Basin) 'Has highlighted. The potential fin.'wce!"s of the 
~~qarin project, meeting in Amman in April, 1978, recommended 
that GOJ study the allocation of a larger amount of water from 
the Yarroouk to M & I uses in North Jordan. In Mar ch 1979, the 
Jor dan Valley Authority's (JVA) consultant on the Maqarin r::en, 
Harza Over seas Engineering Corporation, submitted a report that 
concluded that about 120 Mo.Va cuuld be allocated to M & I uses 
in Nor th Jordan (30 M~Va to the region north of the Zarqa River 
and 90 MC1Va to t,he region south of the river), if the irrigated 
area in the Jordan Valley were reduced from 36,000 hectares to about 
30,000 hectares. 

Given the limited capacity of the King Talal Reservoir and the 
u.~certainties about the use of recycled water, the Government 
decided not to use this reservoir as a source of drinking water 
for Amman. The reasons for the Government1s decision are given 
in a letter to USAID from the National Planning Council (Annex A). 
JVA was ordered to prepar e a feasibility 5tudy for the treatment 
~~d tr~~smission of water from the East Ghor Main Canal to Amman. 
The firm of Stanley Consultants, Inc., in association with Boyle J' 'II t 
Engineering Corporation was selected to prepare the study and it 
submitted its feasibility report to JVA on August 27, 1979. 

The proposed new supply would provide for ulti~lelY pumping 
90 MCM/a of wa.ter from the East Ghor Main Canal- in the Jordan 
Valley for munici~l and industrial requirements of the southern 
region of the North Jordan (between the Zaraa Rt ver in the North 
to the Wadi Walla in the South). The feasibility report 

!! Principal sour ce of wa ter for EGMC is the Yarmouk River. 

'I 
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recommended that the pipeline be designed for the ultimate 
capac ity of 90 "teM/a and that the intake structure, treat
men t plant, pumping stations ~nd terminal reservoir be 
designed to pr ovide a capacity of 45 UQf/a initially to 
serve the immediate needs of the Amman- Zarqa conurbation. 
JVA has asked the consultant to prepare alternate designs 
based (a) on a pipeline capaclty of 90 MCM/a and (2) on a 
pipeline capacIty of 45 MCM/a. JVA would be responsible 
for design 3nd cons truction and would operate the system 
as a bulk supplier of water to the communities 1n th~ region. 

The proposed sub- project for water supply must be viewed as 
the first step 1n the Government t s long-range strategy for the 
optimum development of limited water resources to meet the 
municipal end industrial requirements of North Jordan (North 
Jordan Domestic Water Project). It will probably be followed by 
a second sub- project to use the 30 MCM/a from the Yarmouk 
River that has been allotted for the region nor~h of the Zarqa 
River. Th~ total North Jordan Domestic Water Project will be 
further defined by Stanley Consultants in subsequent phases of 
its contract with JVA. As now envisaged, bringing these bulk 
su~plies to the population centers of North Jordan will make 
it possible to optimize the conjunctive use of surface and 
ground waters to take full advantage of seasonal availabilities 
for both agricultural and M & I uses. 

The current water year (October 1975-5eptember 1979) has been the 
fifth consecutive year of drought in Jordan . To alleviate seasonal 
'lIater shortages until an assured supply is available from the 
Yarmouk River, the Government plans to bring water (6 to 10 MOA/a) 
from springs at Azraq, about 120 kilometers from Amman. In 
addition a total of about 3 MCM/a will be dravm from wells that 
','tere recently drilled at Qastal and from wells in Amman that are 
now serving areas south of Amman. These and other groundwater 
sources will become integral parts of the North Jordan Domestic 
Water Supply See Figure 1. 

Immediate implementation of improvements to the 'lIater distribution 
system will provide considerable relief to those low income 
groups (partic'J.larly in Wahdat and Sheileh), who now depend on 
truck deliveries for their supplies. Figure 2, which illustrates 
t he seasonal demand for water, indicates tbat if water distribution 
were in place, AWSA could perhaps deliver enough water during 
the low demand periods from the existing sources and meet most 
of the peak summer demands from the added interim supplies to 
greatly reduce the need for expensive deliveries by tank truck. 

http:90MKa4fdtht.he
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It has been recognized for some time that water resource planning 
he.s not been adequateiy coordinated and that water resource 
~~agement has been tne responsibility of a number of competing 
entities . At a review of the 'lister situation in July 1979 King 
Hussein ordered that a National Water Authority be established 
as soon as possible . It 1s expected that t~ law establishing 
such an authority '.'1111 be approved by the end of 1979 . If 
asked, AID is prepared to provide tecr~ical and other assistance 
for the establishment of such an authority. 

I 

~ .. 
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II. DE:AILED PROJECT DESCRIPTION 

A. INTRODUCTION 

The project as revised to reflect the change In the source 
of supply will consi st of the following elements: 

An i ncrease In the total supply of water to Amman 
througlh the construction of a treatment plant and t ransmission 
line from EGMC to Amman. This element of the project should be 
completed about mid 1983 . In t he interim AWSA ,..,ill draw water 
from springs at Azraq and wells south of Amman at the rate of 
about 9 to 13 MQ,Va to partially alleviate the urgent needs of 
A.':IIIl811. 

Expansi on of the water distribut i on and sewerage 
systems within Amman . 

Improvements 'to the existing sewage treatment plant 
serving AImnan. 

The plans for expansion of water distribution and sewerage 
and improvements to the sewage treatment plant remain essentially 
unchanged . This secU'bn describes the current status of these 
ele~ents as well as the changes in the water supply element. 

3. WATER SUPPLY 

1. East Gha r Main Canal to Amman (ECMC/Amman) 

This sub-project is the first of several that will be 
developed by JVA to use 120 MCM/a that will be allotted for municipal 
and industrial requirements from the Yarmouk River and from the 
reservoir at the Maqarin Dam. About 90 }fCM/a will be allotted to 
the southern region of North Jordan (Amman/ZarGa and communities 
~ou th of the Zarqa River) and the balance to Irbid and other communi
des in the northern region (see Figure 1). The sub-project involves 
an intake structure with low-lift pumps adjacent t o the EGMC south 
of Deir A11a, a treatment plant on high ground nearby, a pipeline 
wi th five pumping stations to lift the water to a terminal reservoir 
on the outskirts of Amman and a gravity pipeline t o an existing 
reservo ir in Amman. A synopsis of the proposed sub-project, abstracted 
from Stanley's report, is included in Annex B. The ultimate capacity 
of the system will be 90 MCM/a with an initial capacity of 45 MCU/a 
installed by 1983. Staged construction is proposed for all 
major strllc tures; however. the consul tant r ecommends tha t the 

" 
, 
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pipeline b~ built initially with adequate capacity for the full 
90 ~IC~I/.l. According to the consultant, optimum pipeline size is 1.7 
meters, b3sed on an economic evaluation including energy and other 
operatin~ costs. JVA has, however, asked the consultanL to prepare 
altern.J.te designs based on (a) a pipeline capacity of 90 MOf/a and 
(b) on a pipeline capacity of 45 MCM/a. 

Capital costs and ann1lal operation, maintenance re
placement and op2ration costs, as developed by the consultants for 
the initial stage (for a pipeline capacity of 90 Mel/a), are 
summarized as follow£; 

Capital C1StS - $190,800,000 
Annual Operating Costs and Debt Service - $ 23,001,000 

Because of the urgent need for water in Amman, JVA has 
instructed the consultants to ?roceed with design of the non
cJntroversial ~spect~ of the sub-project. The consultants have 
been asked, however, to re-study a number of technical items 
such as the pipeline route, location of the terminal reservoi~ 
and the connection ~o the existing Amman system. They have 
also been asked to re-~tudy the construction costs, which both 
JVA and USAID feel are ov~restimated. 

It is anticipated that the $23.4 Nillion already obligated 
for w.1ter supply construction in the existing AID loan of $28.5 
million will finance a portion of the foreign exchange costs of the 
treatment plant and pumping v~~tions of the EGMC/Amman sub-project. 
The existing loan also includes $1.1 million for engineering services 
(see Section II-E-l). These funds will also be available for [he 
revised water F ,ly project. The Government is determined to proceed 
wjth construct.Lvd of the EG}fC Amman sub-project in 1980 but has not 
yet had an opportunity to approach other donors to arrange financing. 
Thus it is not yet possible to review properly the entire water supply 
sub-project as now proposed. 

The funds obligated in the Loan tor water supply should 
remain in place since they will be needed for construction that is 
expected to start in 1980. A condition for their disbursement will 
be the review and approval by AID of the entire water supply sub
project. A formal appraisal of that sUb-project will be made and 
submitted to AID/W in the second quarter of FY 80. 

2. Interim {vater Supplies 

(a) Azraq 

In the study entitled "{vater Use Strategy North 
Jordan", the consultant, Howard Humphreys and Sons, estimated that 
10 to 15 MCX/a of good quality water could be safely abstracted 
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for use in :~r3n-=arqa. As an emergency measure to meet the 
C'lrren: .of.:r':3;e i:,. A.r::r:-.9 .. I1, t;-;e Gover!"§,ent jedded in July 1979 
:0 :;:-.Lc.; ',';'1 :er '1-: tile r3 -:e ·of 6 to 10 i;!C.V3. from A::req to Ar.rrnan. 
~iy..;:'!:.!"':::3 ','::12 '::'2~e,,+~ej a3 cLe cOr'.3'..:l".ant for :he pro.ject. and 
invi ~a:i ::';.3 :'~r bids ','Iere issued to interr.ational contracturs 'Nho 
had bee~ 12~ bidders on previous pipeline ~ork in Jordan. Bids 
'",ere cpe:'.ej ::m ":eptember L A1 thow;h the bids have not yet 
been eV3:i.u3ted, it is cur understandin;: that the low bij will 
be bet'Neen JD 3 3.l1d 9 million ($26. 7 t~ $30.0 million). The 
project ~ill take a part of the overflow of the springs at 
A::raq. T!";,e ',':a ter '::ill :::e ;:z.,-;;ed 120 kIll. to t\vO existing AHSA 
r-2ser'[oirs i:1 ,Ar:'.r;:a.TJ. through a 500 ::T.l pipeline. AWSA expects 
that the project '::ill be corr.pleted by July 1980. 

(b) Qastal and 'NeIls in ~outh A'TlJIlan 

b 3...T') arrangment with the Water Supply Corporation 
A'Ns..t... plans +,0 take '/later at the rate of about 1. 5 M(Jllia from the 
Qa3tal area ',vhich is 25 kIn south of ikman. The ','lells recently 
drilled at (~astal will serve primarily the city of ivladaba, some 
villages in the area and the new International Air1lort south of 
.;''':'.f.:an. At present Madaba is served at the rate of at. <Jut 1. 5 MCM/a 
from wells in k.man. Under the proposed arrangement t1e wells at 
Qastal will supply Nadaba' s needs and provide about 1. 5 MCH/a for Amman 
through the existing Amman to Nadaba pipeline (by reversing the direction 
of flow). In addition the wells that now supply 1.5 MeD/a to Madaba would 
be tied into the AWSA system. Thus the total addition to Amman's water 
supply will be abollt 3 Hex/a. AlvSA expects the project will be 
completed early in 1980. 

(c) Effect of Interim Water Supplies 

The interi!;! supplies from Azraq and from wells south 
of AnT.lan will add from 9 to 13 M(J;l/a wi thin a year to Amman I s existing 
available groundwater rescurces of about 16 to 20 MCM/a. AWSA' s 
total resources will therefore be about 25 tc 33 MCM/a from 1980 
until about 1984 when a supply from EGMC will become available. 
The projected water production, on which the Project was originally 
justified, is given in Table 8-1 of the PP. It shows that, 
with King Talal as source, production would increase from 20 MC'M/a 
in 1980 'to 26.7 MO'i[ja in 1984. In these projections King Talal's 
contribution 'Nould be 3.5 MCM/a in 1982, 5.2 MCM/a in 1983 and 
6.7 MQA/a in 1984. Thus the intE::rim water supplies 'Nill provide 
additional water to Amman one year sooner than King Talal would 
have and should provide quantities of water, until EGMC comes 
on line in 1984, that are equal or greater than those projected 
in the FP. 
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C. 'IIATER DISTRIBUTION AND SE.1'IERACE , 
1. AID Financed Subprojects 

(a) Contracts lS and 5WS 

Eight cJnstructlon contractors, including one 
U.S., h~ve been prequalified for the work and the bid documen~s 
are ready for issuance . The scope of the subproJects has not 
changed. The cost estimates are still considered rea onable 
given the lower-than-expected bids on four IDA-financed 
contracts (see below). 

(b) '.'Iahdat and SoeHeb 

AiVSA has nearly completed the engineering design 
and the pr~paration of contract documents for water mains and 
sewers at Wahdet and Shelieh. A.LD. will review the plans, 
specifications and contract documents when completed. AWSA 
expects to be able to prequalify contractors and award contracts 
early in 1980 . 

2 . IDA-Financed Subprojects 

The four IDA- financed sub-projects are under construction. 
The status of the subprojects is given in the following table: 

TABLE II-I 

STATUS OF PROJECTS - IDA CREDIT 
Contract .I.mount Percentage. 

Sub Contrac"t Dates % Completion (In U. S. $ 000) Actual/ 
Project Start End August 1979 Estimated* Actual Estimated 

2S 9/19/78 3/19/80 80 3,158 2,057 65 

3IVS 
'. 2/25/79 9/01/80 9 2,637 2,667 101 

4'IIS 2/18/79 8/18/80 25 3,558 3,951 111 

6WS 2/28/79 9/01/80 25 2,819 2,(170 73 
12,172 10,745 88 

*From PP Table I1-3 (Not including physical and price 
contingencies) 
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3. Financin2 Plan 
r 

':'he :~in:rr.~i:s pl:lIl s!'.o1Tn below for '::ater distribution and 
se·.';e!,·~,~e i..:; U!"'.ch:lr.<;:ed fror.1 that presented in the project paper. 
Al thollih the!'c !'.::s "::leer: 'l reduction in the construction costs 
of "':.he sub-pro,.iect.3 financed froP.'. the IDA Credit, the effect. 
ef :his reduc:ion ','rill not he lmown until 8.11 the contracts 
for equipcent have been awarded. 

FINANCI:'IG ~LAl!: ':!A".: =?, DL::~P.I::iJ':' IOt! AND SE,'JERAGE 

(In U. S. $ 000) 

SOURCE LC FX TOTAL 

A.LD. 2,721 7,779 10,500 

LD.A. 3,800 10,200 14,000 

G.O.J. 12,948 6,137 19,085 

TOTALS 19,469 24,116 43,585 

===:.=== ====== ======= 

D. SE".VAGE TREATMENT PLANT 

The FY 78 loan of $28.5 million includes $4.0 million for improve
ments to the sewage treatment plant. These funds could not be used 
because their 2xpenditure was tied to initial conditions precedent that 
involved the King Talal water supply subproject. By the amendments to 
the loan agreement proposed herein, the funds for the improvements to 
the sewage treatment plant should become available by December 31, 1979 
(see Implewentation Actions - Section IV-B-l). 

The estimates in the project paper were based on d~ffiteri"g sewage 
sludge on drying beds. At the the time the paper was prepared, AWSA 
was reviewing the pJssible use of mechanical dewatering equipment 
rather than sludge drying beds. The cost estimate in the project paper 
was based on the construction of drying beds. A decision was taken 
to dewater the sludge using filter belt presses and to build two sludge 
digescion tanks instead of one. The revised cost estimate follows: 
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TABLE II - 3 

REVISED :CS: ESTE!ATE - SE.VAGE TREATIJENT PLANT 
(In U. S. ,~ GOO) 

Item LC FX 

A. 3e·.va~e ~'!"e'.1~;;;e!1: ?lant 

l. Sluc.b~ rises:ion ':'3.I1k3 1,470 1,833 
2. Slud;e Se'.'11 ~ prir.s 320 1,017 
3. ~.!i::: ce:1 '3.ne:';'lS Eq'lipment 90 273 

(.:, '".. t r 1 ) \..)uu~o :1_ 1,880 3,123 
====== ======= 

Contractor ~.!obEization 207 183 

Contingencies 210 330 

( Subtotal Plant) 2,297 3,636 
====== -----

B. Supervision (u .K. Consultant 
under contract) 133 le3 

TOTAL 2,430 3,739 
====== ====== 

Total 

3,303 
1,337 

363 

5,003 
====== 

390 

540 

5,933 
====== 

236 

6,169 
====== 

The total ~stimated cost of improvements to the sewage treatment 
plant has thus increased by $1.169 ~illion. A.I.D.'s total contribution, 
however, remains unchanged. The revised financing plan follows: 

Source 

A.I.D. 

G.O.J. 

TABLE II - 4 

REVISED FINANCING PLAN - SENAGE TREATMENT PLANT 
(In U. S . $ 000) 

LC FX 

364 3,636 

2,066 103 

TOTAL 2,530 3,739 
======= ======= 

Total 

4,000 

2,169 

6,169 
--------------
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to,1 prqal~ contra torZ#,ghtfi'J r whic]4: V 
purchased bidding doeume 	to, Bids w1Ul be 'op~~~ dRon~:6o -er15,b 
The documents f'or the civil works will be ivalable for bidding 
soon thereafter, 

E. :OTHER PROJECT,-ELEMENTS 	 ~r
 

1. 	Techn~ical Assistance
 
/of $28,5 million,


:Teatoizdle -iclds-fns-o-rvd 	 projct
construction management ser'vices to AWSA to assist i~n efective
 
project implementation. This assistance was based on the premise 
thatFAWSA would need hlp to man~age the activities of'three 
separate non-U.S. consulting engineering f'irms activities a~t 
least 'ten separate construction contracts financed by thr'ee 
international donor agencies, Under'the revised program,,water 
supply has become the responsibility of JVA. Thus AWSA will
 
not have to manage the two large King Talal contracts and the 
numbers 	 of consulting firms.* AWSA seems to be managing the 

* 	 implem~entation of the IDA 'construction 9contracts without such 
assistance and is believed to be similarly capable of managing 
the AID-financed contracts. Therefore the funds ($1.1 million) 
allotted for the construction management contract will remain in~place and may be used to partially finance the foreinecag
 
costs of the contract for the,design of the EC-MC/Amman subproject.
 

AWSA has obtained the services of two advisors: a
 
water supply engineer financed by.the British Ministry of.
 
Overseas Development and wastewater engineer financed by The
 
Netherlands Government.
 

JVA has 	askedUSAID to help find and finance from
.it 


the TSFS Grant one sanita~ry engineer to provide general assistance 
for water supply activities (including Jordan Valley activities) 
and is also discussing the availability of such services with 
the Germans. 4 

2. Training 

They IDA 	Credit includes $180,000 for the foreign
 
t44exchange 	 cost of AWSA staff training. AWSA has submitt~ed a.
 

training plan and, 4will have further discussions on implementation...~ 
of the plan with a World Bank team'scheduled to arrive in Ammian 
in September 1979, USAID has also been discussing with AWSA. 
the possibility of providing training in rate anlyi from h 
Participating Training Grant.
 

.' 4 ,'r4 
WW. 444 
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Uner the IDA' redit, AYISA has plce4orders for 

4. Water Meters 

Accor'ding to the Project Faper andh IDA Appr$a1 
Report, the greatest determ±iant of uncone-o~ae is 
--bar6nm fcnue'we meters on hou~se se'v$qes 
~that~ unde register., AWSAK ~is -'pu11 'cbase4 14;-O0O water meters 
with f~unds f'rom the IDA Credit land had installed 4852 byr thev 
end of August 1979.. 

F. CONSOLIDATED PROJECT COST ESTIATIES-. 

TABLE II- 5 

CONSOLIDATED PROJECT COST ESTIMATE 
(In U.S. T 0-00) 

LC FX Total 

1111 

p1. 	 Water Supply 63,795 127,010 190,805 

2. Water Distribution

System 	 19,469 24,116 43,585
11 

3. 	 Improvement to Sewage 
Treatment Plant 2,430 3,739 6,169' 

TOTAL 85,694 154,865 240,559 

IG. ALLOCATION OF AID LOAN FUNDS 

funds to the project. 

<11" 



TABLE 11-6 

ILLUSTRATIVE ALLOCATION ,;F AID LIAN FUNDS 1/ 

(In II ., . $;.0 ) 

A.I.D. C.0.J. TOTAL 
LC FX TOTAL LC FX TOTAL 
 LC FX TOTAL
 

Water Supply 3/ - 24,500 24,500 63,795 102,510 166,305 63,795 127,010 190,805 

Water Distribution 
and Sewerage 4/ 
- Contract IS 1,276 2,324 3,600 377 -0- 377 1,653 2,324 3,977
 

- Contract 5WS -0- 3,500 3,500 3,588 
 169 3,757.0 3,588 3,669 7,257.0
 

- Contract Shilieh &
 
Wahdat 1,445 1,955 3,400 393 
 -0- 393 1,837 1,955 3,792
 

Sewage Treatment -n
 

Plant 4/ 261 3,739 4,000 2,169 -0- 2,169 
 2,430 3,739 6,169 

Total 2,982 36,018 39,000 70,322 102,679 173,001 73,303 138,697 212,000 

I/ Foreign exchange and local currency were estimated on basis of U.S. or eligible third-coumtry contractors, 

but if Jordan contractors are used, the ratios of foreign exchange and local currency may change. 

2/ Including other sources. 

3/ Includes engineering services, interest during construction and contingency. 

4/ Includes engineering services and contingency. 
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III. 'PRCJE2 ANALY2SIS 

i. .'ater Supply
 

The feasibility study by Stanley Consultants has
 
der-nstrated the overall technical feasibility of the E~V C/ 
Animan su'ctroject. It should be noted, however, that the report 
for this .ajcr ac-tivity was prepared in less than 50 days. 
In a joint review with ,77/A, it was decided that a number of 
delais i a.s tenp rire!ine rmute and the lrtion of certain 
faci!ities,, need further study, to improve the operation of
 
the system and perhaps to reduce :osts. A covenant will be
 
included in the First Amendment to the Loan Agreement requiring
 
additional information on which to base further technical
 
analysis. 

2. .'aer Distribution 

The expansion of the water distribution system proposed 
in the loan would be required even if there were no total increase 
in water supply - if only more equitably to share the shortage 
among all users, particularly the poor who depend on more costly 
supply from trucks. With development of 9 to 13 MCT/a of interim 
supplies frcm Azraq and wells south ofnAmman, the water produced 
could range from 25 to 33 MCM/a starting in 1980. (The project 
Paper in Table C-2 conservatively estimated that the amount of 
water produced in 1984 would be 26.7 MCM/a; with accelerated 
AWSA use of King Talal water (Table C-4), it would be 30 MCM/a 
in 1983 and 35 MOM/a in 1984). 

3. Sewerage 

The expansicn of the sewerage system is needed
 
urgently for envircnmental and health reasons. Overflowing
 
cesspools are a nuisance and a health hazard. Wastewater from
 
cesspools seeps into the aquifer from which water is pumped
 
into the distribution system. This recycling of wastewater has
 
increased the level of nitrates above acceptable international
 
limits. High nitrates are a cause of methemoglobinemia in 
infants. Although statistics on the incidence of this condition
 
are not available, the potential for illness exists. Therefore,
 
the extension of the sewerage system is critical and fully
 
justified.
 



S Sewge Treaten Plann 

eserersm at the sewagetreamentise iadeqataapecity for' digesting anidldewtering, sowagp sludge.~~
Th proposed improvements' to the sewage t eatment plant ifilude 
.he construtoz of two addtonal sludged ste'ps,- equi .pms - . 
for mechoical dewatering of dig td udgys d inor equipmentthat will help upgrade the sewage treatmentipz'oeess These ,
immediate improvements will ameliorate the e. ti nt 'y
situation, in which partilally-digested sludge is beinig hauled to ~ 
the muni.ipaldump. It is critical thatthe required equipment 

,~ ~

~.facilities 
beimportanteq rent will be expansion of the treatmet 

to handle the increasing ammimts of'sewage that 

serage atsewaeoftwhich will increase after the installation 
of the sewers that are being financed from AI.D. Loan and the 
I.D.A. credit. The expansion oftreatmentfacilities is a -
covenant in the loan and will be addressed in a qssiu .dy of waste
water disposal in'the Greater Amman area, for which U.S. consultants 
will submit proposals by September 30, 1979 (See Progress onSpecial Covenants - Annex C). 

5. Conclusions: 

The technical feasibility of the water distribution, 
sewerage and sewage treatment plant in the PP remains valid. 
As noted above, the overall technical feasibility of the water 
supply sub-project has been demonstrated. 

B.* ECONCMIC AND4INAk4IAL FEASIBILITY ANALYSIS 

~ ~'--.. 

-, 

The economic and'financial feasibility of the water distri
bution and sewerage sub-projects (for which the incremental 
authorization of $10.5 million, already approved, isbeing
requested) has been demonstrated in the project paper. As a 

iresult of the interim supplies being developed, the quantities
of water produced and available for sale are roughly the same ----. 

as those projected in Annex Cof the PP. AWSA in compliance withthe covenaTit in the Loan Agreement and in its agreement with IDA 
has recently raised its rates (see Annex C Status of- Covenants).
Thus 'the financial and economic analysis contained in.the. PP.
remain valid for the purposes of obligating the FY 79 Assistance_5 

to AWSA. 5~ ~,~ J £ c ""~~ 

F,' 
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The changed source of water supply will provide a longer 
term solution to the water needs of Amman and its surrounding 
areas and utilizes the only large source of suitable water to 
meet the needs. "_-e economic cost of ignoring these needs is 
great. Therefore, we believe that the water supply element
 
of the project is economically justifiable. The present
 
shortage of water and lack of adequate distribution causes a
 
large number of people, particularly during the summer months,
 
to pay as much as JD 1.5 per cubic meter of water. This basic
 
human need must be priced to the consumer so as to allow him
 
to afford adequate amounts of water. Thus the estimated cost of
 
the investments for the water supply will require major policy
 
decisions concerning the method by which the GOJ will recover
 
the cost. We have therefore included a Condition Precedent in
 
the draft First Amendment to the Loan Agreement regarding this
 
issue, which must be met prior to disbursement of funds for
 
water supply.
 

C. SOCIAL ANALYSIS
 

Intended project beneficiaries will remain the same as those
 
identified in the original PP (see page 27 ff), except that, when
 
the supply from the ETAC is in place, the number of potential
 
beneficiaries will be substantially increased. An obvious potential
 
difficulty with maintaining the levels of access to waier outlined
 
there, particularly in terms of the amount of water which lower
 
income residents can afford, will be the increased costs of water.
 
The proposal to pump water from the EGMC instead of from King Talal
 
Dam will entail significantly higher capital and operating costs.
 

To maintain the previously envisaged degree of access to lower
income residents, the Loan Agreement Amendment will include a
 
covenant pledging the Borrower to insure that water rates for the
 
lower consumption blocks of the tariff schedule will not increase
 
at a rate faster than the income of the low-income population.
 

GOJ officials involved with water supply have indicated that
 
they are considering various means of increasing revenues to repay
 
investments. In addition to revenue from sale of water at bulk
 
rates to be established, a selective property tax in the service
 
area may be implemented. It is expected that such a property tax
 
would have the effect of increasing the cross subsidization rate,
 
because the ownership of land in general, and of higher-valued
 
land in particular, is concentrated among the better-off segments
 
of society. Because about half of the annual costs of supplying
 
water from the EGMC system are expected to be capital costs, such
 
a taxation scheme, if implemented, should allow the authorities
 
to maintain wholesale rates to retail organizations at relatively
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involved officials and reports indicate that it has been 
extensively referred to during their deliberations on thei' problem. 
A§ was anticipated, the rent control laws have proven a major< 
impediment to instituting 'arsystem for longer-term financing 
of connection charges because theybar landlords from passing 
on such costs - ,,over a period -- in the form of increased rents 
AWSA has inst'ituted a system of installment payments for 
connection charges, with ability to pay being the criterion 
for extensionaof~the facility. The Mission plans to continue 
reviewing on aregular basis the status of the GOJ' s development 
of a program to alleviate the burden of connection charges to 
lower-income-residents. 

D. ENVIRONtvENTAL ANALYSIS 

The environmntal assessment of the project was prepared by 
A Stanley Consul~tants, Inc. Most of the avoidable adverse effects 

that were identified~ in that assessment are* covered by covenanits 
in the Loan Agreement or no longer'apply because the King Talal 
Reservoir will not be used as a source of drinking water. Data 
on which to base minimum quality standards for industrial discharge 
into the Zarqa River~will be developed 
quality study of the Zarqa River Basin 

in a,hydrological'an water 
expected to be financed by the 

British Ministry of Overseas Development. The subject will also~ 
be addressed in two proposed feasibility studies to be' financed 
by A.I.D.: (a) the Zarqa Water Distrib~ution, Sewerage and Sea'::-w , 
Treatment Project and (b) Greater Amman Wastewater~Poe 

In addition, Stanley, has completed an Environmental Assessment 
of the proposed ECIC/Water Supply Project, as part of the~ 

4 technical and financial assessment ofthe Projet:(copy-aVailable 4 

in NE/PD). The report desciribes, sensiti~,ities,~anticipat'ed~effects 
and provisions that have been made to mitigate the'mininmal adverse 

~~ U~ effects .4 

p ~k, 

'.4 ; 
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17. PROJEC =:-II2TAT ION. AD EVALUATION
 

.A. -T: 
 .......TATION -C,=ULE
 

Table Y-1 a
is revised sumary schedule for the implementationof the Al-financed components of the Project. 

B. LOAN SCH=LtnE 

1. Implemenati-n Actions 

Loan Signed ($28.5 million) 
 August 26, 1978
 

Loan Amended (adding $10.5 million) September 26, 1979 

Initial CPs met 
November 30, 
1979
 

CP's for Water Distribution and

Sewerage and Improvements 
to
Sewage Treatment Plant met 
 December 31, 
1979
 

Appraisal of Revised Water Supply
and CPs 
for Water Supply Met 
 March 31, 1980
PACD 

June 30, 1983
 

2. Disbursements 

LOAN DISBURSEMNT SCHEDULE (In U.S. $000)
 

1980 
 1981 
 1982 
 1983
 
1. Water Supply 1.0 10.0 
 11.5 
 2.0
 

2. 
Water Distribution
 

and Sewerage 7.0
1.5 
 2.0 
 -
3. 
Sewage Treatment 
 1.0 
 2.0 
 1.0
 

Total 
 19.0 14. 

C. HOST COUNTRY DEPLEMENTATION 

1. 
Amman Water and Sewerage Authority
 

Project management and implementation of the water
distribution, sewerage and sewage treatment elements of the project
 



TABLE .TV-I 

AID-FTNANCE) CONTRACT IMPILtEMENTATION SCIIEDULE 

ACT IV IT IES/CONTRACTS 

Water Supply 1/ Contract Contract Sewage Treat- Wahidat & 

I. Pre-Implementation 
CBD Notice for Construction Prequalification 

Published
 

Draft Construction Bid Documents Submitted 

Qualified Construction Contractors Selected 

Contract Documents issued to Qualified 
Construction Firms 

II. Implementation
 

Construction Bid Opening 


Construction Contracts Approved 


NTP to Construction Contractors Issued 


Construction Completed 


System 15 5WS rrnt Plant Shelilh 

12/79 Published Published Published 1/80 

2/80 In hand In hand 1/80 3/80 

2/80 Selected Selected Selected 3/80 

3/80 10/79 11/79 2/80 4/80 

6/80 12/79 1/80 4/80 6/80 

8/80 2/80 3/80 6/80 81/80 

10/80 3/80 4/80 7/80 9/80 

4/83 9/81 12/81 12/81 4/82 

1/ Stanley Consultants & Boyle Engineering Corporation were selected and contracted with by JVA from an A.I.D. 
approved short-list of prequalified firms to provide engineering services for this aspect of the Project.
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will be the responsibility of AWSA. Within AWSA, administrative
 
responsibili;y will be vested in the Director General and technical
 
respcnsibility, in the Deputy Director General. A Project IManager,
 
who is now responsible for the IDA-financed subprojects, will also
 
coordinate day-to-day activities on the AID-financed subprojects.
 
He will also be responsible for coordinating the construction of
 
the interim water supply subprojects from Aziaq and from Qastal
 
and South Amman. We therefore conclude that the original
 
determination that AWSA is capable of implementing this project
 
remains valid.
 

2. Jordan Valley Authority
 

Project management and implementation of the EGNIC/Amman
 
water supply project will be the responsibility of JVA. Overall
 
responsibility will be vested in the President and Senior Vice-

President. A Project Manager will be appoin'ed to coordinate
 
day-to-day construction activities.
 

The TVA already has a large workload. However, we believe,
 
it has the managerial capability to rapidly increase its staff to
 
implement this project. JVA has requested general technical
 
assistance (as discussed elsewhere in this paper) and has been
 
discussing staff required, including interviewing people qualified
 
to be the project manager. In addition JVA and USAID have had a
 
number of discussions regarding the training of personnel to
 
operate and maintain this system. These discussions between JVA
 
and USAID will continue and USAID anticipates providing training
 
assistance through its Participant Training Program. We therefore,
 
conclude that the JVA has, or will obtain, the necessary staff
 
to properly administer, implement and operate the water supply
 
sub-project. 

3. Project Engineering Consultants
 

(a) Final Design and Supervision (AWSA)
 

Supervision of construction of the water distribution
 
and sewerage subprojects (Contracts 1S and 5WS) will be carried
 
out by the Sewedish firm, VBB, which prepared the feasibility
 
study and design. Supervision of improvements to the sewage
 
treatment plant will be carried out by the British firm, Binnie
 
and Partners, who also did the feasibility study and design. The
 
feasibility study of water distribution and sewerage subproject
 
at Wahdat and Shelieh was prepared by VBB but the design is being
 
completed by AWSA. Supervision of construction may be performed
 
by a Jordanian engineering firm, if AWSA and USAID so determine.
 
The British firm, Howard Humphreys and Sons, will supervise
 
construction of the Azraq interim water supply subproject.
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(b) Final Design and Supervision (JVA)
 

.TVA has a contract with Stanley Consultants,Inc., in 
association with Boyle Engineering Corporation, for feasibility 
studies, design, construction, supervision, and operation.s and
 
maintenance supervision. AID has approved the contract and is
 
financing the study phase of the Project from the Technical
 
Services and Feasibility Studies Grant (Project 278-0224 ). 
Loan funds will be used to finance a portion or all of the 
foreign exchange costs of this contract for the water supply 
element. GOJ will finance the balance of the costs.
 

D. PROJECT MONITORING
 

1. USAID Mission
 

No change in the arrangements for project monitoring,
 
except that now the Mission has available the services of a
 
Regional Legal Advisor.
 

2. Project Procurement
 

Procurement under the AID Loan will be handled by host
country contracting in conformity with AID Handbook 11.
 

3. Project Evaluation 

There will be no change in project evaluation.
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V: CONDIT!S CP/ ,,ANSAND NEGOTIATING STATUS 

A. Conditions Rrecedent to Disbursements: 

?he cndi tions Precedent to disb,,ursements have been
 
modified from' te conditions in the PP. These conditions are

fully described in D
Annex draft Authorization and Annex E
 
draft First Ame nden-t. -..
o Loan Agreement. 

B. Special Covenants: 

The status of special covenants contained in the Loan

Agreement is discussed 
in Annex C. All remain applicable except for

Section 6.6 (Anni-il Withdrawal from King Talal Reservoir) and Section
 
6.8 (Rate Structure). Changes to 
the Special Covenants are reflected
in Annex D draft Authorization and Annex E draft First Amendment to
 
the Loan Agreement.
 

C. Nezotiating Status 

The change to the conditions and covenants have been

discussed in detail with the GOJ. 
 We anticipate no difficulty in
 
the negotiation of the loan agreement.
 

VI. RECCIJENDED LOAN TERMS 
1he existing Loan Agreement provides S19.0 million to be


repaid on standard AID terms 
(40 years with 10 years grace) and
 
9.5 million be repaid within 30 years
 
including a grace period not to exceed 10 years. 
We recommended
 
that the FY 79 increment of $10.5 million be added to 
the $19.0 
million which provides for repayments on standard loan terms. 
Annex D draft , horization and Annex E draft First Amendment
 
of Loan Agreement reflect this recommendation.
 

VII. PROJECT CHECKLIST 

The statutory criteria included in the Project Checklist
 
(Annex H to the PP) remain valid for the water distribution, sewerage

and improvement to the sewage treatment plant ofelements the Project.
Section 6 11.(a) and 611.(b) were valid for the original water supply
element of the Project and for the funds obligated in FY 78 which 
were allocated to assist in financing the supply. 
However, with
 
the change in the source of supply, additional analysis will be
required to assure validity of these criteria. Funds will not be
disbursed for the water supply until criteriathese are satisfied. 
We have no doubt that JVA can provide sufficient information to allow 
a positive determination of the requirements to be made.
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VIII. 	 -2., TION 

The Mission strongly recommends approval to negotiate 
and execute !he First Amendment to the Loan Agreement
 
(A..ex E ). 
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Dear 1-1r. Harrell, 

AID Loan 278-K-023, Amrian ater and Se%erage'Project 

I am -riting to you concertng the Loan Agreement signed on
August 28, 
1978 between the United States of America and the Hashemite.
Kindom of Jordan to advise you of a decision taken by the Government
of Jordan ahich affects the impl.-mentation of the project financedunder .is loan agreement. This decision relates to the change of thesource of the water supply to Am-nan from the King Talal Reservoir to 
the East Ghor Canal. 

The King Talal Dam Transmission Sub-Project, as you know, consisted
of inta::e, transmission, pumping, and reservoir facilities, all to havebeen desined and constructed for delivery of up to million of17 CIMwaer pr anum to the water distribution network of ASA starting eachcalendar year after 1981, folloing the completion of the on-going
extension of AW0;SA water distribution and sewerage network partly financed 
under this Loan Agreement.
 

'The decision to change the source of water supply to Amman was

predicated on the following reasons:
 

p 
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ro Sawey ee4v i 1978bnutae Conlnts nnection with the proposed aof water frot the Keng T4 Reser!voir indiatedp lveloflThthat the :'r.
abstraction shold not ecees 17 14Of4 per year. A follow-hup asessmewas under~taken by Stanl.ey Consultants in February-1979 , to o1io-cc
the water quality at the King Talal Reservoir, after another *he finflow into the reservoir. t sement confirm te of 
was polluted by phosphate deposits in the Zarqa iver basin, iati s. .from sewage and heavy metals from industrial waste, eurthermoine,rowth of algae exceeded woa t t 

the 

--t. KReservoiralalRe -enble rqired sopiio4io&w' catd opera io',of the tr'eatment plant and continuous monitoring of water qualitybefore and after treatment. While the treatment planp ropoed byA:JSA's consultants (SoGRZAH) would have treated the water to a levelfit for hum n consumption, the Governme!: 3. t was concerned that suchuatit :.o Wa er= It as notM a t. e am unsustained sophisticated a er:operation and f tat the'v tb , ;- .tbntinuousmonitoring might
not be attained. octie 

*2. Quality of ',-ater: The 
; ,. 

Stanley study also reported that the chemical..~~~ ~ ta-ee ~ hi~ mCtmoand bioogcal composition of theniae ~ : ~ ~~~os a qentainatle T wae nr -. a iwater at the King Talal Reservoir
was such that, although it could be safely treated, it would have anunrecti±'±ably strong odour and taste durinG certain periods of the,year, which might lead to its rejection for drinking and other domestic 
purposes. 

3. _QuantityofW.-ater: It was kn~own that the amount of water availablefrom King Talal Reservoir wa.9 limited by environmental cneainaccording to the findings of the first Stanley study, and the initial~' phase oras designed for the withdrawal of 17 1,101 er annum. Theexperience of the first two years of the operation of the reservoirindica.tes that thiseven amo-unt may not be attainable. The King TalalReservoir has not been able to fill up to its uJltimateoada'it 0
because50 C1CM of unusually rLry weather conditions prevailinig in-Jdrdanxduring the last several year:i. It has so far impounded only 26 m01or about one-half of its totaLl capacity, thus aggrava"n h ppllutionproblem.th
 

Given the conditions described above, it
was essential to look at
other possible sources of water of ~acceptable qluantity and quality.only Iclown, assured, long--term source' of water 
The 

that meets the quantitbyand quality is the East Ghor Canal. 

54 
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..... . ..
signed cn"Jue 14 , ....7o9 .....~~~~~.teAand SaaileySewgetri.tmto l-i.)-


Uil ae an rtionthsst Ceaena ndTose aCsme,SubPooeot20,3w0monts haopsgeatons ofonte14pre 1979 TVAand.Stasin ' AW (er.n e..th 

v t H Stuyaetite9
O:'u-.d pryrvi:aer' watery to the Amaea B,5ppon arz t . 
cofl the ofst wters a n %n nestw totlia the o osntallow otnacm 


o Pi of wastheioofG ofsnalTrcti; seio 0) th 
u-pr nectd e ment snomtey ate r theli tem ply B-" ,.o contot 
Suiaqa, tal and Baq a to alleviate parti.lly the serious water situations 
In addition, the A an inicipality undertaking a water -b lconservation

n'e=* io:encraetheCit.Te eiatingwit oylefor UCorpo.ratili~: :- ' publicity campaiign. 

Under these circumstances, we blieve that the East Ghor Canal
 
earileInsion represents overall investment to
Sub-Project the best 
;rovide'water supply to the area. Baied on the Harza Study entitled 
"Jordan National ater Carrier", dat:d M,arch 1979, it is estimated that 
the cost of the East Ohor Canal Tran!;rmission to Amman will exceed' 
..S$ 75 million. As you know this project consists of (a) the water supply/ . 
for Amman, (b) improvements to the AinGhazal sewage treatment plant, and 
(o) water distribution and sewage-collection systems in selected areas of 
the City. The existing loan for US$ 28.5 million will be. increased by 
US" 10.5 million per Section 3.2 of the Agreements Itwould be appreciated. 
if the necessen steps are taken to allow us to utilize the total amount 4 

of US$ 39 million for the project. In addition, since thewater supply 
sub-project investment w.ill now be greater than for the limited supply 4 

from King Talal Reservoir you are kindly requested to make available an 
additional US$ 7.0 million no later tjian BY 1980 to assist us in realizing ' 

early implementation of all ef the Project.
 

Furthermore, the other elements of this project, namely (b)and (c)
 
referred to in the previous paragraph and which pertain to the implementation
 
of the treatment works, water 'distribution and sewage collection -systems, 
are at an advanced stage of preparation. and must proceed as 4rapidlly as 
)ossible. We estimate that by proceecting now with contracting arrangemnents 

.for these elements we will need to com.mit funds to contractors by about 
November 1st, 1979. Because of the i-nability to meet the Condition Precedent, 
-these elements can not yet be financedl. You are kindly requested to take 

hene&6esary action to assure the availability of funds before' the end of 
your 14Y79 4 
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them~ in due course,
 

hai fromUB ou pXo-~lsa' oePtable to You and I
hea~in~ look~ forward torom ousoonest so that implementation Qf *his i4po~ta
 

! Yours sincerely,
 

Hanna Odeh
 

President / 

cc.JV HE. 
 Prsiden, 

DietrGneaA
cc. H.E. 




DESCRIPTION OF XG/AMMAN WATER SUPPLY PRJECT* 

This study piepared for the Jordan Vale (JVA) a ss 

the presi ng water shortage polnem in Neorth Ar othomAeaJord .. 
of the Zarqa River, inluding 15and,Zarqa, nid'tpese r Legional. 
population centers are icluded in the Southern Region Inte"iiedi at e 
water needs have been identified at a capacity level of 9 milion -

Ghor Main"Canaltoubi6meters per year and canbe met from ther East 
One hialf of this design capacity will be installed initially (by 1983),i2;>p 

attention has been given to faci t pa forfull resource 

design, will provide a stable supply of water from the-Yarmou 

River to the East Ghor Main Canal (EMc). 

Preliminary water quality investigations indicate that water from
 
the EGMC will be treatable 'Using standard unit processes. Local
 

activities along the canal have been noted to be causing higher 
than desirable biological contamination, remedial action is being 

undertaken. Sampling and testangjwill continue during the design 
period to deiermine fluctuations in the water characteristics and 
to perfect treatment plant loadings and other criteria... 

Data on seismic activity throughout the geographical location of
 
the project have been reviewed. A provision will be made to
 

Several alternative pumping and pipeline arrangements have been 

studied in arriving at an optimum supply system. An intake structure 
with low-lift pumps is proposed adjacent to the canal, south of Deir 

incudneathuaelodig steructulto treatment plant !'iii..Alla, to deliver water acrossfotr thesotndZarqa River engineernds.ithe 
site. Pretreatment of the raw water will~ include screening and
 
chemical addition for taste and odor control at the intake structure,.
 
The water treatment plant will provide regulating reservoirs, rapid 'a 

mixing of coagulants, flocculation, setting and filtration. It is 
planned that finished water at the clearwell will meet WHO standards 
of quality under varying conditions of raw water quality. 

Part 1 Southern Region, Technical and Financial Assessment" by 
Stanley Consultants, Inc., in association with Boyle Engineering, 

August, 17.Tistdisbngreviewed by JVA and may emoied
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Pipeline studies have evaluated routings, ipe.size, materials, 
installation, supports, and.,sta-ed construction. They recoiminded 
aligment rises out of the Jordan Valley upthe steep aslope 

encountered in the,first (easterly) 2,5 kilometers. Above-grund 
-pported piperwinl be utlized fr this rugged application. The 

av__mainder of the pipeline will'-be buried, except for wadi crossings. 

.,:!i 

concrete will be given additional consideration in the design 
memorandum as a bidding alternative. Staged construction is , 
proposed for all major structures; however, the pipelinie should . 

be built initially with adequate capacity for the full 90 MM 
per year. Optimum pipeline size is 1.7 meters, based on economic 
evaluation iluding energy and other operating costs. 

-

The tdrmina- reservoir will be reinforced concrete construction 
and rectan lar in shape. Two-day storage capacity will be 
provide i( the buried reservoir. Initial delivery of water 

from this A.ystem will be through a 1.2-meter pipeline by gravity J 
flowtopt e terminal reservoir in Amman.. Adequate excess head is 
available in this pipeline to justify installation of head 
recovery usinig a hydroelectric turbine. 

;4. 
. 
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4 

Power for the pump stations and other uses will be supplied by 
the Jordan Electricity Authority (JEA). Substantial power demand 

* i. / (about 45 MW) results from pumping requirements for first stagedevelopment. A new 132 KV line will 4be provided with a substation 

within a few kilometers of the electrical loads.. Additional 33 KV 
transmission lines and substations will be designed as a part of 
this project. Master controls for the water supply system, using, 
both multiconductor cable and other microwave or multichannel VHF, 
will be located at the water treatment plant. Individual pump 
stations will be designed to function automatically to maintain
optimum reservoir levels over a range of 4water demands. 

*. 

,. 

9 
44 

An environmental assessment has been completed for the project. 
This report describes sensitivities, anticipated effects, and 
provisions which have been made to mitigate adverse effects in 
lo far as is practicable. -.- -- 44 
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Detailed capital and operating cost estimates for the project 

have been prepared and identify investment dimensions. Operating 

costs are hignly sensitive to power rates and demand charges, 

which are under discussion between JVA and JEA. Twenty-four 

hour operation has been determined to be optimum from the water 

supply standpoint. A base energy rate of 18 fils per KN hour 

is used for computing operating costs. Capital and operating
 

costs are summarized as follows:
 

Capital Costs
 

Initial 45 MC/a U.S. $ 190,800,000
 
Expansion to 90 MCM/a 91,776,000
 

Annual Operation, Maintenance, and Replacement Costs
 

Initial 45 MCM/a U.S. $ 23,001,000
 
Expansion to 90 MCM/a 22,050,000
 

The expected cost of water at reservoir R-14 north of Amman is
 

287 fils per cubic meter for the first stage development,
 

supplying 45 MCM per year. This is expected to reduce 249 fils
 
per cubic meters for the total project, as supply levels
 

reach 90 MCM per year.
 



---- 

TERMINAL
 
RESERVOIR

NEAR SUWEILIH
 

SEGt4ENT 1WO

" SERV ICE
 

T S P4SUWE ILIH-AMMAN " 

GRAVITY MAIN H EA D 

EXISTING LRECOVERY 

RESERVO IR 
AT AMMAN-., 

LEGEND 

PIPELINE PS PUMP STATION 

ST STORAGE TANK 
EAST GOHR ---- FUTURE SERVICE 

MAIN CANAL 

f WATER TREATMENT 
INTAKE PLANT 
STRUCTURE INTAKE PUMP 3 

STATION 
a , 3 0 

JORDAN VALLEY AUTHORITY 
NORTH JORDAN DOMESTIC WATER SUPPLY 

SOUTHERN REGION 

- STANLEY CONSULTANTS FIRST SEGMENT SCHEMATIC
 

7619 



S etio 6.1.. rojnecth rElain, tye t schu ed, j poj!e abd ,:: . : 

ofswg ldewt 
 oi wa tes.Thepolmo ldedsoa
Section6.3, Wae Montoi Syte. Agremen in prncpl has
 
beenreahed he Gve~~me ad erts Mieds tthey :;-",
etwen 


-Qsea trevlp-ntea ~ ufficie.tof -tuca ofth-bdrla 

consumptonineran hat:is ret:.urdt e hydroo-icl sth m,•e -' 

suresofpolin wasint f 

th a s of it aiatio itahe.
 

mai ytes.m and e qualedit~ '..: 
tvarioussmean thdredcle and~ 


Secti~on 64 InrasdegeTreten. zeeNtC has prequesteha

beerace fro p lri US thee for'st~o
cnutsh
nt wO orkedtne the ptora theafer€nidd studytishcompleted,

"reimnr ~tud R for Wstewier Dispostal fof
Zanase Pln 

oSutton Sludge Disposal TScin6,)a'undsludgeihedrinFtesbylgtyaat the
consetion immn tconoi s 

thnle sigun o ern fossbtweetin oufathe Fandilitieste
 

AeaandThica bed Sytdem, 
thatseageosiderbe ountses;Tewtslud of dumped iswith theamt im ein~ tie rnqirIestorntsefulgroundwatrposalsare toe ocn hmuiial gbe ndred wasrtofes AWAst exoprete with .. ,. 
unoue fcud n theplthetexnion oftheyist uatef 

porssiblsagyo ithalin tt amBcueoisthneSetthelantethilnat re o chrthee cycoeo aditvaition 

tefiietlnoworke.toeOne tewa aftewsthe ih
nineasedtrerg ption bengcosuerdstdyiscompletei,yte
ponsltosal soifredsom-al (Se n.7) is the comosing:.<th odnle.Applicable. tio t !a , :ii 
Wasteowat6 (Srecien 6.4) Noeicetaye eld /spic ef
 
Section 6.5. Access~!l ThLwrsaludes.ASdrin h
noe bes 

d, emualln gaorbe fandisli aeb Aon h as, permenterit
 
aontiteolntr charge intoalnt tn.orfamscuso of
 

i l also:be onsdee as p ase-by-ce bson Great e : wera
 

( .4)
Waisis ewater'ection SoilAayi.Applicble.
 

http:saludes.AS


,aa Reevi No'Scin66AnulWtdaafrmKi 

e nt er .ed ..... ..........
W a t e Dia ... . T hS ee.. 6 .0 -S li 

dlievd tha. thi rat !ncrise a e nanstudyof: bsis.,d 
I/ilconracewith AWts f¢sibm te sceuesndr wtrinta, 

ofi idteris ecOl
.ew
th:r~~naiaseMswre slvithduingAmnTe N. 
Sqmrter-m3 


sona ad-hoe bss4.w~ ,iet io6iee tat 8thisurti'e increae~ as 80 
:'

02 h6ascvebeen lo' bermaredisussionse ruhctAre6.8e Rmendt ,eebet.D il rviwAWSA it posil sche for w4tsate~andju--Sein at dules~W$A 

r. +21 80 2 0 

s wl s fiaci!s/ iai
Consumpletoia cnieaintonrfecs ocamnidrtionsawels fiacil viablity
 

. -*=~ Wais. .ij ... 

t ~ ~ 1 5 1-01025 



ANNEX D 

Page 1 of 4 

PROJECT APPROVAL 

AND REQUEST FOR ALLOENT OF FUNDS 

(FIRST Al.ENIIAENT) 

PART II
 

Name of Country: Jordan 
 Name of Project: 	 Amman Water 
Water and 
Sewerage
 

Number of Project:278-0220 

The following sections are hereby amended:
 

(a) Interest Rate and Terms of Repayment
 

Delete the words "$19.0 Million (Loan Part A)" and substitute
 

therefor "$29.5 M.,Tillion (Loan Part A)"
 

(c) Initial Conditions Precedent
 

Delete the entire section and substitute the following therefor:
 

"(c.) Conditions Precedent for Water Supply
 

Prior to any disbursement made under the Loan for
 

Water Supply or to the issuance of any commitment document under
 

the Loan for such disbursement, the Borrower shall, except as
 

A.I.D. may otherwise agree in writing, furnish in form and substance
 

satisfactory to A.I.D.:
 

(a) A firm cost estimate and financing plan for the
 

Water Supply System, including but not limited to both 

a confirmation of the amounts to be provided by
 

each participating donor institution for the Capital Costs and
 

including a statement of principle by Borrower on recovery of costs.
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(b) An econoic, financial and technical analysis of
 

the Water Supply System.
 

(c) A statement from Borrower that J.V.A. has been
 

selected as the implementing agency for the Project and assurances
 

that funds allocated under this Loan will be made available for the
 

Water Supply System.
 

(d) An implementation schedule for the construction
 

of the Water Supply System.
 

(e) An organization chart showing a schedule of the
 

requirements and availability of personnel for the operation of
 

the Water Supply System including the appointment of key personnel.
 

(f) Assurances satisfactory to A.I.D. that J.V.A.
 

has the right-of-way necessary for the installation, operation
 

and maintenance of the Water Supply.
 

(g) Assurances that an adequate supply of electric
 

power will be made available for purposes of the Project on a
 

timely basis
 

(h) A statement of principle, satisfactory to A.I.D.
 

by which J.V.A. will make available sufficient water for the
 

Water Supply System;
 

(i) An agreement between J.V.A. and A.W.S.A. defining
 

terms and conditions under which J.V.A. will made available treated
 

water to A.W.S.A.
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(d) 	Additional Conditions Precedent to Disbursement for Construction 

Services for the Ing .alal '.':aer Transmission System 

Delet-e the entire secticn ad substitute the following 

therefor:
 

"(d) 	 Conditions Precedent for Water Distribution and Sewage 
and for the Improvement to the Sewage Trentment Plant 

Prior to any disbursement for Water Distribution and 

c-Tge 	and for the Improvement to the Sewage Treatment Plant, or 

to issuance by A.I.D. of documentation pursuant to which any 

such C'sbursement will be made, Borrower will, except as the Parties 

may otherwise agree in writing, furnish to A.I.D. in form and 

substance satisfactory to A.I.D. an executed and delivered Reloan 

Agreement between Borrower and AWSA by which the Borrower agrees
 

to make available to AWSA the proceeds of the loan allocated for
 

the Water Distribution and Sewage and for the Improvement to the
 

Sewage Treatment Plant."
 

(e) 	Special Covenants
 

Delete Covenant (e)(5) in its entirety and substitute the
 

following therefor:
 

"Borrower aJrees that it will comply with the principle as
 

established as a condition to the Loan that JVA will make available
 

sufficient water for the Water Supply System."
 

Covenant (e) (7) is amended by deleting the period after the
 

world "viable" and adding the following:
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"and assures 
that rates at the lower end of the structure
 

will not increase at a faster rate than income of the low

income popuaticn."
 

Date
 

Clearance:
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FIRST AMiENE-NT 

TO 

LOAN AGREEMENT
 

BETWEEN
 

THE UNITED STATES OF AM=ICA
 

AND
 

THE HASHEMITE KINGDOM OF JORDAN 

FOR
 

A=MAN WATER AND SEWERAGE 
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First A.mend-.ent dated between the Hashe!ite Kingdom 

of Jordan (Eorro'ver) and the United States of America, acting 

thrcugh the Agency for International Development ("A.I.D."). 

WHEREAS on 	August 28, 1978, the Hashemite Kingdom of Jordan 

agreement known as A.I.D. Loan No. 278-K-023Aentered into an 

and No. 27--K-023B ("Loan Agreement") providing for a total of 

Twenty eight million five hundred thousand United States Dollars 

($2S,5C0,000) to assist the Hashemite Kingdom of Jordan in 

carrying out the Amman Water and Sewerage Project; and
 

',IHEREAS, the parties now wish to amend that Loan Agreement
 

to provide an additional ten million five hundred thousand
 

dollars ($!0,500,000)for the purposes set out in that Agreement 

and this Amendment thereto; 

NOW THEREFORE, in consideration of the premises and covenants 

contained herein, the parties do hereby agree that:
 

1. Section 3.1 is amended by deleting the words "Twenty 

eight million five hundred thousand United States ("U.S.") 

dollars ($28,500,000) ("Loan")" and substituting therefore the 

words "Thirty Nine Million United States ( "U.S.") dollars 

($39,000,000) (?"Loan" )". 

2. Section 3.2 is deleted in its entirety and the present 

Section 3.3 	is renumbered as Section 3.2.
 



ANNEX E 

Page 3 of 6 

3. Section 3.4(a) is amended by deleting "November 31, 1981" 

and substitutirn therefor "June 30, 1983". 

4. Section 4.1 is amended by deleting the avords "$19.0 million 

(Loan Part A)" and substituting therefor the words "29.5 Million 

(Loan Part A)". 

5. Section 5.1(a) is amended by adding the words "and First 

Amendment" after the ord"Agreement" and changing the word "has" 

to "have". 

6. Section 5.1 is further amended by deleting subsections 

(c), (d), (e), (f), and (g) in their entirety. 

7. Section 5.2 is deleted in its entirety, and the following
 

is substituted therefor:
 

"Prior to any disbursement made under the Loan for Water Supply
 

or to the issuance of any commitment document under the Loan for
 

such disbursement, the Borrower shall, except as A.I.D. may otherwise
 

agree in writing, furnish in form and substance satisfactory to
 

A.I.D.:
 

(a) A firm cost estimate and financing plan for the Water Supply
 

System, including but not limited to both
 

a confirmation of the amounts to be provided
 

by each participating donor institution for the Capital
 

Costs and a statement of principle by Borrower on
 

recovery of costs.
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(b) 	 An economic, financial and technical analysis of the 

Water 	Supply System;
 

has 	been selected(c) 	 A statemenz from Borrower that J.V.A. 

Supply System and assuranceE as the implementing agency for the Water 

that 	funds allocated under this Loan will be made available
 

for the Water Supply System.
 

schedule for the construction of the
(d) 	 An implementation 

water supply system.
 

the requirements
(e) 	An organization chart showing a schedule 


and availability of personnel for the operation of the
 

Water Supply System including the appointment of key personnel
 

(f) 	Assurances satisfactory to A.I.D. that J.V.A. has the
 

right-of-way necessary for the installation , operation
 

and maintenance of the Water System; 

(g) 	Assurances that an adequate supply of electric power will
 

be made available for purposes of the Water Supply System on a timel
 

basis;
 

(h) 	A statement of principle, satisfactory to A.I.D. by which
 

JVA will make available sufficient water for the Water
 

Supply System;
 

(i) 	An agreement between J.V.A. and A.W.S.A. defining terms
 

and conditions under which J.V.A. will make available treated
 

water to A.W.S.A. 

Section 5.3 is deleted in its entirety and the following
7. 


is substituted therefor:
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"Prior to any disbursement for W.ater Distribution and Sewage 

and for the :,provement to the Sewage Treatment Plant, or to the 

issuane by A.J.D. of documnentation pursuant to which any such 

disbursement will be made, Borrower will, except as the Parties 

may otherwise agree in writing, furnish to A.I.D. in form and
 

substance satisfactory to A.I.D. an executed and delivered Reloan
 

.Areement between zorrower and AWSA by which the Borrower agrees to
 

make available to AWSA the proceeds of the loan allocated for the
 

ater Distribution and Sewage and for the Improvement to the Sewage
 

Treatment Plant."
 

8. Section 5.5(b) is deleted in its entirety and the following
 

is substituted therefore:
 

"(b) If all of the Conditions specified in Sections 5.2 have not
 

been met within 180 days from the date of this First Amendment and
 

if the condition in Section 5.3 has not been met within 90 days from
 

the date of the First Amendment or such later date as A.I.D. may
 

agree in writing, A.I.D., at its option,may cancel the then
 

undisbursed balance of the Loan to the extent not irrevocably committed
 

to third parties, and may terminate this Agreement by written notice
 

to the Borrower. In the event of such termination, the Borrower
 

will repay immediately the Principal then outstanding and any accrued
 

interest; on receipt of such payments in full, this Agreement and
 

all obligations of the Parties hereunder will terminate".
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9. Section 6.6 is deleted in its entirety the following is
 

substitu-red th-.erefor: 

"Sec :ion 6.6.-Eorrower agrees That it will comply with the principle 

as established pursuant to Section 5.2(h) that JVA will make available 

sufficient water for the Water Supply System". 

10. Section 6.8 is amended by deleting the period after the
 

word "viable" and adding the following: "and assures that rates at the 

lower end of the structure will not increase at a faster rate than 

income of the low-income population."
 

11. Except as specifically amended hereby, the Loan Agreement
 

dated August 28, 1978 between Borrower and A.I.D. shall remain 

in full force and effect.
 

IN WITNESS WHEREOF, the Hashemite Kingdom of Jordan and 

the United States of America, each acting through its duly authorized 

representative, have caused this First Amendment to the Loan Agreement
 

to be signed in their names and delivered as of the date and year 

first above written.
 

HASHEITE KINDOM OF JORDAN 

By:
 

Title:
 

UNITED STATES OF AMERICA
 

By:
 

Title:
 




