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1. Borrower: 

2. The Loan: 

3. Loan Tenns: 

4. Description 

- 1 -

HASHE~:7E K:~GCCM OF JORDA~ 

AAMA,.., WATEK ;','iO SEWE?AGE ?POJl:CT 

SUMMARY AND RECCMME~DATIONS 

The Government of the Hashemite Kingdom of Jordan (GOJ) 
which will make the proceeds of the loan avai1able 
to the Amman Water and Sewerage Authority (AWSA), the 
public utility responsible for the production and 
distribution of water and the collF.ction and treatment 
of sewage in the municipality of Amman, Jordan. 

Not to exceed thirty-nine million U.S. dollars ($39,000,000) 
f~nded under appropriation~ f~r FY 1978 (S28,SOO,000)and 
FY 1979 (SlO,500,JOO) to fl/1C1llce the procurement of 
construction services and selected materials and 
eng;neer~nq services. Procurement will be limited to 
countries included in AID Geo9raphic Code 941, and 
Jordan. 

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%) 
therea fter. 

of the Projec~: Amman, the Capital of Jordan, with a 
population of approximately 700,000 faces a critical 
problem of supplying adequate water of healthful 
quality and collectio~ and treatment of sewage. In 
response, the GOJ has developed a program for overall 
expansion of the water suoply, water distribution, 
sewerage, ana sewage treatment systems for Amman. Part 
of the ~rogram involving the two large refugee camps 
(with a total estimated population of approximately 
165,000 persons) is already underway. The balance of 
the 1978-81 expansion program has been combined into 
a multi-donor project, the Anman l..Jater and Sewerage 
Proj ect. 

The Project, developed by AWSA with assistance from three 
consulting engineering firms, consists of the following: 
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a) Constr'~c:~:n c· a 29 (-:'j (25 <.'"':'.. of 3GO 11r'; ~ .< .... , of 600:rm) 
pi;>e:ine ;"-:;r1 ::-:e <~r1g ~alal :a~ reservo~r :0 A~an (~ncluding 
water :re:.:::-\,:".: ;J;~nt, purr.ps ar.d aCditlora1 reservoirs). This 
source ',oji~~ r'1ear1y double the total supply of water to ~rrr~an; 

b) ExpanS10r'1 of :~e water distri~~tian and ~ewer3ge systems 
wi thi n~rT:"cn to) ~ ncrease U,e number of oersons connected 
to piJe~ ~ater from an estimated 52~ in 1~~7 to 75~ 
by 19S~ ar~ ~~crease :he number of oersons connected 
to sewera;e ~rc~ :7~ in 1977 :0 5~~ ~y 1931. 

c) Expanding the capacity of the preser,t sewage treatment 
plant to handle the antici~ated increase in sewage resulting 
from the expanded sewerage system. 

Three international donors are involved in financing the 
?rcject: the '~or1d Bank, the Saudi Func, and AID. The World 
Bank has approved a S14.0 million IDA Credit to assist in 
financing contracts for expansion of the water distribution 
and sewerage collection svstems. The Saudi Fund signed an 
agreement with 20J provi~ing approximately S20.0 million 
to assist in financi~g the water intake structure at King 
Ta1a1 and the pipeline to Amman. 

The AID Loan will assist in financing part of the King Ta1a1 
water transmission system, the water distribution and sewerage 
system, and the expansicn of the sewage treatment plant. In 
addition, constr~ction management technical assistance will 
be provided to AWSA and engineering design and construction 
supervision for the system in the Wahdat and She1ieh areas 
of Amman. 7he total cost of the Project ;s estimated to 
be 599.5 million as follows: (in millions of U.S. Dollars) 

LC FX Total 

AID Loan 14.7 24.3 39.0 

IDA Cred it 3.8 10.2 14.0 

Saudi Fund 8.3 10.8 19. 1 

GOJ 20.0 7.4 27.4 

Total 46.8 52.7 99.5 
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: e : 3 i ~ e '.:: .-e as; ::J ~ > :! stu a i e sin c b din 9 ::l r eli min a r! des i 9 n san d 
:05:5 :.- ~~e ~3~~0~S ele~ents ccmpris~ng t~e Project have been 
:3r~ie: Cj: Dj ~~S~' s engineering consultants: VBB (water distribution 
anc sewe .... 3~e;; S~G~E;.H (~ing ia1a1 water transmission system); and 
3~~nle 3~a ?ar:~ers (sewage treatment plant). These have been re
viewec jy A:J and are judged adequate for ~he purpose of establishing 
a technical "lasis for the Project. including reasonableness. Final 
designs and bid documents are being prepared by these firms for 
their res::lective Project components. Final design of the water 
distribution and sewerage system in the Wahdat and Shelieh areas 
wi1~ be included in the Project and financed under the AID Loan. 

To ass~s: in overall coordination of Project construction, AID will 
finance technical 2ssistance in construction management. Construction 
s~pervision, fi1anced b) GOJ and IDA credits, will be by SOGREAH, for 
the King Talai water transmission system, and Binnie and Partners for 
expansion of sewage treatment plant. Supervisory engineering contracts 
for the wa:er distribution and sewerage system (excluding Wahdat and 
SMe~ien) are in process and will be financed in part by the IDA credit. 
An AIJ-financed engineering consultallt will supervise construction of 
the works in Wahdat and Shelieh. 
A cost analysis was made of various pipe sizes foi the '~{ng Talal tr~ns~ 
mission line. (See Technical Analysis, Annex B, Pages 14-20). The proposed 
800 ~ pipe is the lea~t costly approach. 

3. Financ1al Analysis 

ihe short-term financial projecttons for AWSA apoear reasonably good. 
70 continue to operate on a sound financial basis beyond 1984, 
however, AWSA will be required to increase its income substantially. 

C. Ecor.c~ic AnalysiS 

7he economic rate of return for the Project is 2.5 percent. ~owever, 
the analysi~ coes not include the substantial (if non-quantifiable) 
health benefits resulting from the Project and coss1b~e savings to 
consumers as a result of lower annual costs of piped water and access 
to sewerage. 

n 
I.J. Soc i a 1 A n a 1 '/ sis . 

The Project will provide approx~mately 270,SOO ~ersons with access 
to pi~ed water and 316,000 persons with access to sewerage 
col1ect~on. Currently, the AWSA system is providing piped water 
to 321 ,COO persons and sewerage serv~ce to lC8,8CO oersons. In 
acdi:icn, t~e subs:antia~ increase in total wa:er availability 
in ,lmnan (house :onnec:lon cr 'Na ter :anker; ·.."i: 1 :eneii -: tne 
to:a: JODulati.,.Qn c': ,.lrr.m.an. :~eal:n :;en~fi~s (re~~l:ing fr:;~ ~ 
~ecrease 1n :~e cer:e!1~age 07 :~e :ocula:~cn ~s~'g ceSSDCOIS) !,3C 
~i~l be an ~mDor~3nt (~f uncuanti':iable) jene':i:. 7herefore, ~he 

?roject will contr~~'.J!e substant~a:ly ';0 the 'Juali:y of life in ,.lmman. 
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~ :~oro~~~ e"~;~~"~en:3~ 3~sess~en: c& :he ProJect was completed 
~y S:anlej ~~g~~ee~'ng .'.,SsCC1J:es. 7heir repor~ is on file in 
'iE'c J . .'., sunr.arj cf ::-:ese f~ndings is included in the Project 
::l:~er. ~~e~r re(crr:ne~jati(lns have been taken in:o consideration 
in :he jesigr. of :ne Project. 

All statutory criteria have been met. 

7. A!O'S Funding Sources: 

Security Supporting Assistance, FY 1978 and FY 1979 

8. ~ission's Views: 

~he USAID Mlssio~ strongly supports this project. The Mission 
D~rector's 611 (e) certification is attached as Annex I. 

9. Issues: 
See appropriate sections of Part II, Detailed Project Description 

10. Recomrnenda~jon: 
That a luanbeauthorized in an amount not to exceed $39 million of 
which $28.5 million is to be funced from FY 1978 appropriation and 
$10.5 million from FY 1979 funds subject to the terms and conditions 
contained in Part V of the Project Paper. 

11. Project Committee: 

AID/Washington: Chairperson: 
Economist: 
En9ineer: 
Social Analyst: 
Legal Counsel: 
Jordan Desk: 

USA!D/Jordan: 

Terrence Brown, ~E/PD 
Leonard Rosenberg, NE/PD 
James Cassanos, NE/PD 
Diane Ponasik, NE/TECH 
Jan Miller, GC/NE 
Ronald Witherell, NE/JLS 

Thomas Pearson 



PPSJ EC 3,'··r:.:"GPGI~·;O 

1.~1 :~e 3vailabi~ ity of adequate quantltles of water of acceptable 
q u ,1 1 ~ : / .: : r .., I~ n ~ ,: ; ;; 3 1, i n d u s t ria 1, 31'1 d a g r i C..Ilt u r a 1 use sis :; n e 0 f 
the ~cst 5er~o~s Jr~clems facing Jordan at this time. particularly 
tne ~cre censly settled and developed nortnern region. 

1.:2 ~ost critical, is the supply of water for the city of Amman. 
::;uring t.'1e ~ast two decades, Amman has quadrupled in populat.ion to 
an es:~~a:eJ 700,CeO in 1978. This rapid growth can be attributed to 
si~n~~~:an: fJral-urban migration and the inflow of refugees (including 
most ~ecc~tly 3 temDorary influx of Lebanese). As a result of rapid 
;:)Q~u~j:':::;n ~rcwt~, h.eu'.':' pressure has been placed on the water supply, 
water ::stribution, sewerage, and sewage treatment sy~tem and the need 
for ex:ansicn of the overall system continues to accelerate. 

1.03 !1 respon~e to thi: need, the Government of the Hashemite 
~.jngcc~ o~ Jore.::.n (GOJ) acting through the Arrrnan Water and Sewerage 
Authority (AWSA) has ceveloped a project to increase the supply of water 
to ~~an, expand the water distribution and sewerage system, and improve 
the sewage treatment plan over the next three year3. The total cost 
of the 1978-81 expansion prc~ram is estimated to be approximately SlOO 
mi11ion. Given the size of the project, the GOJ and AWSA have requested 
assist5~ce from several international donors to participate in its 
financ~ng. 70 date, the World Ban~ has aeproved a S14.0 million IDA 
(recit to assist in the financing of the water distribution and sewerage 
ex~ansjon program. Approximately 520.0 million will be availuble 
rrGm :ne Stiudi Fund for increasing the supply of water to Amman. 
The proposed Ali) Loan wi 11 assist in financing an increase in the 
water suppiv, exp:nsion of the distribution and sewerage col~ection 
syst~~s, and improvements to the sewage treatment plant. The overall 
ef~ort by GOJ with parallel fin~ncing from IDA, the Saudi Fund. and AID 
cons:itu:es ProJect financing. 

1.04 7he following summarizes the major elements of the Project, including 
a description of the current situation and major problems associated with 
each el ement. 

B. Existing Situation 

(1) ~ater Resources 

1.05 ~.ITT.lan is located within the upper.nost part of the Zerqa River 
ca:cnment basin, an ~~~~ of approximately 350 square Kilometers. ~ater 
resources within tne basin consist of two aquifers uncerlying the area 
(referrea to as tile upper and lower aqui Ters) and a major stream, the 
',jadi Sei~ which ~e~omes :he Zerqa ~iver below Zerqa (See ~ap !:~. -:'he 
Wadi Seil is fed by rainfall run-off and a number of natural springs in 
the basin fed in turn by the aforementioned aauifers. 
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All water for muni c ipal and i ndustrial use in Ar.li\oln i s extr acted from 
the upper and lower aquifers. At present. ,~:/SA has 48 wells tapping 
these aquifers although only 28 are in actual production. Production 
from these wells. ~a Lt { cul arlY during the summer months. has been 
unsta51 e. Our,ng the past few years. water shortages dur ing the 
summer have been common as a result of the increased population and 
drough t conditions. The situation has imrroved somewhat as a result 
of the easjL~g of drought conditions. However, recent investigation of 
the potential' recharge of t he aquifers underlying the Amman-Zerqa 
basin indicates that current cons umption is exceed ing the estimated 
natural recharge rate. at least of the lower aqui~er (See Annex 8. 
Techn ical Analysis). Clearly. mining of the aqui r.~ cannot continue 
indefinitely and additional sources of water to au ' ~nt that 
available from grou Qwater resources underlying the '~mman-Zerqa 
basin must be develo~~d as rapidly as possible to me~t anticipated 
demand. 

(2) '.Iator Di stri bud on 

1. 06 Approximately 120.000 (52~) of the project area population 
(619.000) are presently served by house connections to the A~SA Wat er 
System. About 75 pf.rcent of the water distribution system has been 
constructed during the last 15 years. The balance of the population 
is supplied with water from AWSA-owned water tankers or private tankers 
which periodically fill roof tanks or cisterns. In addition. some 
househol ds are supplied by neighbors having house connections. 

1.07 Oue to limited wa er resources the water system does not provide 
a continuous flow to al~ areas and households connected to the system. 
Piped water is allocate" to different neighborhoods on a once or twice 
weekly basis for durations which vary with the elevation of a particular 
subscriber. During the summers of dry years. neighborhoods have gone 
without piped water for several weeks. For that reason, water tankers 
serve both subscri bers and non-subscribers during particularly dry 
periods. 

1.08 As a result of limited current water resources and an i~adequate 
distribution system, consumption in Amman is relati vely low, averaging 
43 liters per capita per day (lpcd). 8y comparison. the neighboring 
Syrian ci ties of Damascus and Al eppo average 159 1pcd and gO 1pcd 
respectively. 

Most of the water consumed in Amman is for domes tic or small commerc i~ 
use. Less than 3 percent of total estimated consumption can be .ttributed 
to industrial consumption. 
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(4) Sewe~3se System 

1.J9 7h e ex~stjng A~SA sewerage systen nJS been installed during the 
~ast ~5 jelrS ar.~ nrcvices sewage co~lection to approximately 17: of 
t~e O~:u,~:~Jn :hro~gh .service connections (an estimated 7,100 
connect" :ns. Those not served by lines rely upon cesspools (which 
may ~e e~D:je~ ~eriodjcally by A~SA tanks and transported to the 
sewa;e :~eJ:~er.t ~lant) or create a health hazard by surface disposal. 
~r.Cer :re law which established AWSA. all premises which have access 
to se~e~ laterals must have a service connection installed and any 
cess:co~ closed within three months following notification by AWSA. 
If tne ianclord fails to comply, AWSA may install the connection and 
recover the cost plus a 20 percent penalty. To date, AWSA has had 
diffic~l:y with voluntary compliance, especially for rental properties. 
As of ~~ne, 1977, approximately 300 properties had been compuls~rily 
ccnnecteC. AWSA has an ongoing contract to connect most of the 
premises oresently in default. 

1.10 All ~~wage from the AWSA system and from mo!.t cesspool pump 
tr'Jcks ~lows to the Ain Ghazal sewage treatment works. It is designed 
fOf ccr;plete treatment with the activated sludge process. The treated 
effl"...:e!""t is discharged into the Seil Amman which flows into the 
Zerqa ~iver. Activated sludge is anaerobically digested in heated 
sludge cigesters. Approximately 15 percent of the digested wet 
sludge is cried on sludge drying beds, the rest is transported to 
the municipal refuse dump. 

C. D fa b 1 em A rea s 

(1) Water Demand 

1.11 As indicated in Par1graph B (3) above, per-capita consumption is 
relativel,'" low in Arrnnan. As indicated in Annex C, Social Analysis, low 
per-capita consumption does not appear to be the result of cultural 
use oatterns or cost (at existing AWSA tariff rates). Rather, consumption 
of water has been and continues to be severely constrained by water 
availability, i.e. I access to the AWSA water distribution system and 
the quantity of water supplied to that system. Consumption per capita 
could be expected to increase substantially if supply was not 
a constraint. 

1.12 In addition, with the planned expansion of the water supply system 
to a larger percentage of the neighborhoods of Amman coupled with the 
conti nued expected rate of growth of Armlan, demand for water wi 11 continue 
to e~fJand. 

1.13 However, wi~h increased suoply and oroportionate increase in 
connections, the overall demand will increase but the quantity available 
per capita will remain constant and still reQuire periods of system shut 
downs. 
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(2) 

l.~.l:'s :~SC .. S5e~ at:o·;e. C:Jr!"'ent .. t;1;za:;on Jf available ground 
wl~er res':.,j!":e~ i<: "~3':"1i'ig ~~e .... pper lir:1it of t"1e yield of the 
!:ji~~rs. :n 3~~i:icn. "ecent inves~igatiQns indicate that the quality 
o· w=~er ;~ :e~er~8r~~~'iS ~n bc~h the upper and lower aquifers 
pri~ari~y ~~e ~o the ~ercclation of sewage from cesspools. In order to 
e.x;Jar:~ ~.,;e Su::p;y of piped water to A~IT'.an ;Inri tn keep up with 
~c~J~a~~cr ~rcwth. additional :ources of water are urgently needed. 
'fI~tnc'.,jt Jc:itcna; sources of water, per capita consurr.Dtion will be 
forcec to dec110e and the quality of water deteriorate. 

(3) ~ater Distribution 

1.15 :he water distribution system must be expanded to increase 
access to a reliable source Jf water. In ajdition to expanding 
access, tr~e distribu:~on system must be improved to decrease water 
10ss2s ii. the systefi1. :his is the principal operating problem of the 
syste~ ;:~scusse~ in detail in Annex B. Technical Analysis) although 
tne percentage of water lost (the percentage difference between water 
pro~~ce~ and water sold) has been reduced from 47.9 percent of total 
~ro~uc:jon in 1975 to 38 percent in 1977. A target of 25-30~ is 
realistic. New meters will contribute to further reduction. 
(4) Sewerage System 

1.16 The existing system is inadequate to provide service to Amman. 
Keliance on cesspools and other unsanitary means of human waste disposal 
contri~utes to the pollution of ground water resources and otherwise has 
a celeterious impact ~pon public health. Expansion of and improvements 
to tne sewage treatment plant will be necessary as the amount of sewage 
to be treated increases (See Part II E, Environmental Analysis). in 
aCGi~ion, the plant is adversely affected by the low flows entering 
the sewers and to the shock loads from cesspool wastes entering the 
plant from cesspool pump trucks and from the effluent of two slaughter 
houses, located close to the plant. 
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. , 
A. ?r~~cct :escrj~t;cn 3nC :ssts 

~ --.-------------
2.01 ~~SA, wit~ the assistance of its engi~eering consultants, has 
developed 3 ~hree-ye3r expansion ~rogram to acdress the major problems 
outl~re·: 3bo'/e. I.~;tnin t~e overall expansion program, three areas 
of majer caoita1 expansicn have been inc8rporated into a multi-donor 
Project consisting of tne following elements: 

--An increase in the total supply of water to Amman through the 
ccnstr~ction of a water transmission pipeline from the King Talal 
Dam Keservoir to Amman; 

--Expansion or the water distribution and sewerage system within 
Arrman; and 

--Enl~rgement of the capacity of the sewage treatment plant 
servin<; Arman. 

2.02 A detailed technical discussion of the various elements of the 
Project is contained in Annex B, Technical Analysis. T~e following is 
a jrief ciscussion of the major elements together with overall Project 
cost estimates. 

1 . King Ta~al !"'ater Transmission System 

a) Oescri Dti on 
I -2. C3 An analysis of the alternative sources of water which coula 

be utilized to provide an adequate quantity of water of suitable quality 
to Amman after 1981 (the year in which the estimated total water 
available rrom the aquifers will be insufficient to maintain estimated 
supply requirements) was completed by AWSA's consultant, '1BB, in 1976. 
That s::.J~J indicated that only water resources from the K~ng Talal Dam 
reservcir =ulfilled the reGuirements of water quality, qLant~cy, and 
accessability within the identified time constraint. 

2.04 The King Talal Dam is located approximately 301 KIn. northwest of 
Amman on the Zerqc:· Ri ver, downstream from Amman and Zerqa. Jordan's second 
largest city (see ~aD II). The dam was designed to regulate the flow 
of the Zerqa River to provide water for irrigation downstream frcm the 
dam. The dam was completed recently and ~he reservoir is 
filling. I: has a 1i"e storage capacity of aoproxima:ely .13 million 
c~bic meters (mcm). The dam and reservoir are under the acmin~s:r:t~ve 
control of the Jordan 'laney . .l.ut~ori:y (~\/il.). 
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2.:5 5!~~e :~e <;rg -a'a~ reservc~r ·s ~cwns:rea~ &r=~ ;r~an an~ 
~~:~~~ :~e sa~e :3::~~ert ~as~n, a :e~~a~n a~cun: of wa:er extracted 
~rs~ :~e "ese~',c~r ~:'" -:'~~~(~::a~ ' ... 52 ~n :'man 'tl~'1 be ~ecycle~ ::ac'< ':J 
... " ,.:>~,\"'~'" .... ,.." .-" , e~';''' er " ~.,.-,... ·"e -,jYlace ~rO:l-"'er" clant wr:i-n ..... t;;; '_.J_"_ ... , ....... '"! . .J, ..... 1 .... ,,,-"1,\ .... , .:l_ '" ... __ ..... , 'W', I ow ... 1 

~s .. ~"_ .. ,'"_,A ;" .. ., ,~~ :::e;' (,,.,~ ""ence ~nto the 7or"a ~;"er\ an'" (b) , ... :ll... "",;,t;.....; "' ......... ~ ... -..! _ jl \~'I\- .... ,1 I 1,_ "",. '-_ ""1 ,,,,\ •• I I....t 

~.,.c~ :e3.~a~es in :~e water d~strjbu:~on system and perco1ation from 
:es~~co's ~~icn enter t~e UDper aQuifer and tne ~adi Seil. The environ
~er:3~ :J~sequences of tnis re-cycling are discussed below under Part lIIE, 
Env1r~r:~enta1 Analysis. 

2.06 7aK;~g the estimated re-cycling of water from the reservoir into 
ac:o~nt, agreemEnt has been reached between JVA and AWSA that AWSA 
~ay extnct 12 men plus or minus 40 percent ~er annurn from the 
reservcir (the amount of estimated recycling annually from the reservoir) 
or a max~m~m annual ~~mping volume of 17 mc~. 

2.J7 ~he ~CJ deternined that a ~aximum "net" annual extraction of 12 mcm. 
!'las a re3scnable ccmprcmise between tne 'Hater requirements for ,lmman 
anc ;Jote:::~a1 reC:~ct~on in the area, aDproximately 1,200 hectares 
(2; acres e~ucl 1 nectare) which could have been irrigated by the lost 
wa':er. 

2.08 The wat~r transmission system is designed to pump a maximum of 
17 mem. annually based upon operat~on of the system 20 hours per day, 
365 days per year at an estimated volume of 650 liters per second (lps). 
AWSA will be limited to maximum daily use of the pipeline pumps. 
Uv1eeting the four hours of H.K.A. power demand in the ,lInman Zerqa area 
place this limitation on power from the Jordan Electric Authority (JEA). 
Of the 17 mcm./year, 2 mcm. will be supplied to villages along the 
route of the pipeline. 

2409 ~ater will be drawn from the reservoir via a floating intake 
struct~re, then pumped through the pre-treatment and treJt~ent 
p~ants and into the transmission pipeline. The total length of the 
pipeline is approximately 29 kms. 'Hater will be lifted a total of 
~~~roxima~ely 900 meters from the reservoir to Amman (See Schematic ~ap 
.. ~ I ) • 

2. 10 ~inal engineering designs and bid documents have been prepared 
by the French engineering firm SOGREAH. Prequalifications of construction 
firms is ~n process and tender documents should be issued to pre-qualified 
firms by August 1. SOGREAH's contract with AWSA provides for its 
expansion to includ~ construction supervision. It is ArD's understanding 
that the :ontract w1l1 be amended and SOGREAH will suoervise const'ruction. 
ihis will be a C.P. to disbursement of AID Loan funds for 
construction services. 
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(b) Cost ,stimates 

2.11 Cost estimates have :een prepared by SDGRE.'H based upon their 
f i na l Qes ign. These have been reviewed by AID and are considered 
re~sonat l e. In add i t ion to AI D Loan funds, the SAUDI Fund for Development 
has made available approximately 52D million for cons:ruction of the 
water transmission system. To permit parallel financing, 

the transmission system was divided into t't1O 
major cor.tracts, one to be financed under the AID Loan and the other 
with Sa udi Fund resources. The AID-financed contract includes the 
water pre-treatment and treatment plants, all electrical and mechanical 
installations (including pumps) and civil works. The Saudi Fund will 
finance the water intake structure and the 29 ~ pipeline, 

2.12 In addition, the Jordan Electric Authority will construct the 
electri ca l tran!;mission line to serve the water trtnsrr.1551on system. 
The estimated cost of the line is Sl.D million. AWSA will not be charged 
for the l ine but will pay a flat rate per kilowatt hour for po"er. 
Therefore, this cost is not included in the Project cost estimates. 

Cost es:imates and f inancial plan for the water transmission system are 
presented in Table II-la and 11-2 below, 

2. "ater Distribution and 5e"eraoe Collection Systems Excansion 

A. Descriction 

2.13 The AWSA expansion program for the Amman water distribution and 
sewerage collection system was studied and mostly designed by its 
consultant, '/SS. This element of the Project provides for financing 
discrete contracts into which the expansion program has been divided. 
VSS identified nine individual contracts, six (numbered 1-6) for 
construct ion and three (numbers 7-9) for equipment. Final designs 
and tender documents are being prepared by VSS. 

2.14 The 514 million IDA credit will help finance contracts 2 to ~ 
and 5 to g. The AID Loan will assist in financing sewerage(s) contract 
15 and SWS (water & sewerage).Contract lS includes S4.2 ~~. of sewer 
mains, laterals and house connections. Contract SWS inc ludes 65.1 
Km. of water mains, lat2rals. and house connections and a booster 
pumping stationi and 56 .S km. of main sewers, laterals, and house 
connections, and a sewage pumping station. 

2.15 Contracts (not detailed by vee) will provide · .. ter distribution 
and sewage col1ec:ion in the areas of Wahdat anG Sheiieh. These 
areas were included in I/B8 1 s feasibility analysis. ~ut ~inal 
designs will have to be completed by 3." engineering 7ir.':1 t.o be financed 
unC:er the AID Loan. Aid will parti cipate in financing both engineering 
ser',;ces anc consttuction. ~ ine 'Nark. in ,:~e ',.Iaha~t area ~~cllJdes 
30 :<m. of water ma"-ns and 1;"3.: K.". of sewers 'Nn;;e ::1e work. at Si'!eH!h 
;ncbces 6 ~". of water mains !oa 6 :<..". of sewers. 
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TASLE r:-l a 

COST ESTI~~AES: KING TAUL ',~ATER TRANS~lISSIorl SYSTEi>1 
(In U.S. 5000) 

ITEM LC FX TOTAL 

A. Contract I 
1.1 Water Intake 814. 1 3,256.3 4,070.4 

1.2 Pipeline 5,208.0 5,208.0 10,416.C 

(Subtotal) (6,022.1) (8,464.3) (14,486.4) 

B. Contract 11 
11.1 ',t/ater for Treatment 115.2 268.8 384 
11.2 '..Jater Treatment 2,308.8 5,387.2 7,696.0 

II.3 Elect./Mechanical 958.7 3,834.9 4,793.6 

II.4 C;v il Works 4,854.1 2,080.3 6,934.4 

(Subtotal) (8.236.8) (11,571.2) (19,808.0) 

C. Misc. 
Supervision 560.0 1,040.0 1 ,600.0 

Land ~urchases 2,240.0 2,240.0 

(Subtotal) (2,300.0) (1,040.0) (3,840.0) 

Physical Contingency 1,706.0 2,107.5 3,813.5 

Price Contingency 4.230.7 3,612.5 7,843.2 

TOTAL 22,995.6 26,795.5 49,791.1 

TABLE II-l b 

TOTAL COST BY CONTRACT 
(In U. s. SOOO) 

CONTRACT I 3,283.5 10,761.6 19,045.1 

CONTRACT I I " ,327.9 14,711.7 26,041.6 

~lISC. 3,382.1 1 ,322.2 4,704.3 

TOTI.L 
~ . 
~ 22,995.5 25,795.5 ~9, 791 .0 
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TABLE II-2 

FINANCIAL PLANS: KING TALAL WATER TRANSMISSION SYSTEM 
(In o.S. $000) 

SOURCE 

A.LD. 

Saudi 

GOJ 

TOTAL 

LC FX 

8,688.3 14,711.7 

8.283.5 10,761.6 

6.023.8 1,322.2 

22,995.6 26,795.5 

TOTAL 

23,400.0 

19,045.1 

7.346.0 

49.791.1 
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2.16 ~e :'ra1 :~s'gn :~ :ons:ruc:ion contracts lS :~r:ug~ 6~S, e~u~o
~e~: s:ec~;i:3:ions far equi~reent contracts 7~W, a~w, and 9 ~W, and 
cost es:'~a:es for those contracts were oreparec by 183 based on 
~975 :rices. ~he ~orlj Bank reviewed these estimates and updated 
t~em ·Jr its ?roject Appraisal KeDort. The revisec estimates were 
reviewea ty ~:D and are acceptable. Cost estimates for those areas 
in :~e °roject ~ot designed by VSB in the Wahdat and Shelieh areas 
were preDared by A~/SA based upon preliminary design layouts and quantity 
estima:es. ~hese also have been reviewed and are acceptable. 

2.17 ~he civision of construction contracts between AID and IDA
f~r.ancing was based upon joint AID-World Bank-GOJ discussions which 
took place in ~ashingtcn in conjunction with GOJ~World Bank negotiations 
leading to the approval of the IDA Credit fer the-Project. At that 
time, it WaS agreed that AID would assist in the financing of Contract 
:S anc SWS. Curing these discussions it was agreed further that 
A:J would part~ci~ate in financing areas selected fram AWSA's 1982-84 
investme~: ~rogram to be included in the Project. These areas, 
She1ien and Wachat, were identified subsequently by AWSA. 

2.18 The foreign exchange cost of construction equipment contracts 
7MW, 3M~S, and 9MW will be financed under the IDA Credit. In addition, 
the foreian exchanqe cost of construction supervision for construction 
contracts 1S through 6WS (including two AID-financed contracts 1S and 
5WS) will be financed under the IDh Credit. 

Engineering services for Wahdat and Shelieh, including construction super
vision will be financed under the AID Loan. 
2.19 Cost estimates and financial plan for the individual contracts for 
wa~er distribution and sewerage construction and training and maintenance 
equipment are shown in Tables 11-3 and 11-4 below. 
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COS'7" EST:~4AiES: '''/Ai~R QISiRIBUT:ON AiiO SEwERAGE 
(I n U. s. 5000) 

A. Constr~ction Contracts 
Contract IS 
Contract 2S 
Contract 3\.jS 
Contrac t 4',o/S 
Contract 5WS 
Contract 6WS 
Wahdat and She1ieh 

(Subtotal) 

B. Equi pmentl! 

C. Hgif1eefi~ 
5-6\~S) 

(Wahdat/She1ieh) 

(Subtotal) 

Subtotal (A+B+C+D) 

Physical Contg. fI 

(Subtotal) 

Pr;te Contingenc91 

TOTAL 

LC 

1,264.0 
1 ,449.6 
2,019.2 
3,113.6 
3,248.0 
1,587.2 
1,232.3 

(13,913.9) 

480.0 

(44.8) 
~2) 

511 .7 

3~.4 

14,944.0 

1,446.7 

(19,468.5) 

3,077.8 

19,468.5 

FX 

1,894.4 
1 ,187 . 2 
1,539.2 
2,419.2 
2,486.4 
1,232.0 
1,439.7 

(12,198. 1) 

6,528.0 

(787.2) 
66.9 

854.1 

153.6 

19,733.8 

1,879.3 

(24,116.1) 

2,503.0 

24,116.1 

TOTAL 

3,158.4 
2,636.8 
3,558.4 
5,532.8 
5,734.4 
2,819.2 
2,672.0 

(26,112.0) 

7,008.0 

(1,232.0) 
133.3 

1,365.8 

192.0 

34,677.8 

3,326.0 

(38,003.8) 

. ~, 580.8 

43,584.6 

11 Includes construction materials, water meters, and maintenance equipment. 

Y Physi ca 1 Contingency = 9.5% average for Items 2,3,4,5,6,8,9,11 ~ 
10% a verage for items 1,7,10 

y Price Contingency = 

a) Tota 1 lBRD 

Different rates were used to correspond with 
IBRD Appraisal Report Table B1 Pt. 1 

lBRD estimates for Items 2,3,4,5,6,8,9,11 
~ detailed Dp estimates for Items 1,7,10 as 

LC FX Total 
752:0 514:0 1,366.0 

b) WahdattShe1 ieh.- 12i.7 01 1 
... ...,. I 220.3 

c) 1S 32. 1 .. - , 
I 'J. , lSi.2 

TOTAL 961.3 782.2 1 ,i~4.0 

fOllows: 



SOt;RCE 

A.!, Q. 

1. B. R .. D. 

G.O.J. 

TOTAL 
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TABLE 11-4 

FI~ANCIAL PL:'N: ',./ATER DISTRIBUTlO"l A~D SEWERAGE 
(In 0.5. 5000) 

LC 

2,720.6 

3,800.0 

12,947.9 

19,468.5 

FX 

7,779.4 

10,200.0 

6,136. 7 

24,116. 1 

TOTAL 

10,500.0 

14,000.0 

19,584.6 

43,584.6 
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3 SeW3Qe Treatme~t ?lant . 

A. :escript~o~ 

2.20 ~n 1977, A~SA contracted with the engineering firm of Binnie 
and ?artners to: assess the p~rfoilnance of the Ain Ghdzal sewage 
treatmen~ plant; cefine precisely the immediate improvements needed in 
the pl~nt; :he necessary ~xpansion of the sewage handling facilities~ 
and to pre~are design drawings and tend~r documents. Binnie confirmed 
that the main treatment units will geneT'ally have sufficient capacity 
until the end of 1980, but that the facilities for sludge treatment and 
disposal require immediate expansion. 

2.21 In ~ddition, Binnie and AWSA are reviewing possible utilization 
of mechanical de-watering rather than use of sludge drying beds. Use of 
mechanical de-watering would increase substantially the sludge handling 
capacity of the plant and reduce sludge disposal problems. 

B. Cost Estimates 

2.22 Cost estimates were developed by AWSAis engineering consultant 
Binnie and Partners in conjunction with the1r feasibility study for the 
sewage treatment plant. The costs have been reviewed by AID and are 
acceptable. The AID LOrtn will finance all foreign exchange costs 
generally covering equipment, and a majority of the local currency 
covering installation. The GOJ will provide the additional local 
currency necessary for the installation of equipment and all costs 
of construction supervision under the existing contract with Binnie 
and and Partners. 

2.23 It should be noted that the above design alternative re~lacing sludge 
drying beds with a mechanical re-watering process, will not significantly 
affect Project cost estimates. 

2.24 Cost estimates for this elemer,t of the project and financial plan 
are shown in Table II-5 and 11-6. 
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TABLE II -5 

COST ESTIMATES: SE~~GE TREATME~T PLANT 
(In U.S. SOOO) . 

ITEM LC 

A. Sewage Treatment Plant 
1. Sludge Digestion Tank 1,120.0 

and related costs 
2. Sludge Drying Beds 1,888.0 

and related costs 
3. Misc. Equipment 15.4 

(Subtotal) (3,023.4) 

Physical Contingency 302.3 
Price Contingency 712.0 

Subtotal Plant 4,037.7 

B. Supervision 99.2 
Physical Contingency 9.9 
Price Contingency 23.4 

Subtotal 132.5 

TOTAL 4,170.2 

TABLE II-6 

FX 

320.0 

89.6 

190.0 

(599.6 

60.0 
81. 3 

740.9 

83.2 
8.3 

11.8 

103.3 

844.2 

FINANCIAL PLA~ : SEWAGE TREATMENT PLAN~ 

SOURCE 

A. I. D. 

G.O.J. 

TOTAL 

(In U.S. $000) 

1L 
3,259.1 

911 . 1 

4,170.2 

FX 

740.9 

103.3 

844.2 

TOTAL 

1 ,440.0 

1,977 .6 

205.4 

(3,623.0) 

362.3 
793.3 

4,778.6 

182.4 
18.2 
35.2 

235.8 

5,014.4 

TOTAL 

4,000.0 

1,014.4 

5,014.4 
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4. Ot~er ~rO'ect ~lements « 

2.25 ~ev~ew of A~SA'S capacity to manage effectively all project 
cons:r~c:ion activities (including three separate consulting engineering 
fir~s ~l~s at least ten separate construction contracts fi~anced by 
tnree ~nternationa1 donol" agencies) indicates that construction management 
ser~ices :0 AWSA would facilitate effective Project Implementation. This 
has bee~ ciscussed with AWSA and the National Planning Council (NPC) and 
it was agreed that managerlent assistance would be extremely valuable and 
shuuld ~e included in the Project. It is estimated that a team 

work i rg with AloiSA duri ng the Proj ect I ife will be contracted 
and financed under the AID Loan. The estimated cost of this contract 
j s S 1 • ~ JO • 000 . 

B. 7r3.~r.~na 

2.26 Suff turn-over at !~WSA is apP"uximate',y 16 percent annually. To 
overcor,e :nis problem, AWS/i has undertal<.?t', an active training program. 
Bet~een 1974 and 77, seventy staff me~bers attended courses in Jordan 
conduc~ed by foreign cunsultants and local inst~tutions, and a few 
attended foreig~ institution~. To continue A~SA's Program, the World 
Bank will make $180,000 available under the IDA Credit for the foreign exchange 
costs of training. The emph~sis in training will be to upgrade the 
capability of;'cisting staff in order to meet the additional requirements 
impose~ by ~~~ ~xpanded facilities developed under the Project. Training 
costs are included in Table 11-3 above. 

227 The I:lA Project A.greement with AloiSA contains a provision that it 
will implement a staff training program in accordance with a timetable 
acceptable to IDA to be submitted by September 30, 1978. 

2.28 In addition, it is antici~ated that training of AloiSA staff in the 
operation and maintenance of the King Talal treatment plant, pumps, 
etc., included in the water transmission system will be provided either 
by the respective construction contractors or by the engineering firm 
responsible for cunstruction supervision. 

C. Maintenance 

2.29- Present 1imita~ions in the number and types of maintenance equipment 
available for AWSA's use which are reflected in their present, time
consuming, approaches to maintenance, repair and system augmentation will 
be reduced through the provi$;on of up-to-date equipment under the 
proposed Project. Rout;~e or preventive maintenance such as 
scheduled sewer cleaning, will be expedi:ed through the use of mecnanicul 
roeding equipment. The availabiiity of well-acidiz;ng eauipment will 
allow for a planned progranl of well-rehabilitation on a continuing basis. 

2.30 iSA will D~vide aD~roximately 5J 75,COO to Jurchase additiona~ 
maintenanceequipment. 7his is inci~ded in Table II-3 above. 
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5 S.;rr'r'l cO: Cost :sti~ates ana Financiai ?lan 
e 

A. Project Esti~ates 

2.31 7he total esti~ated cost of the Project is $99.5 million; 
of t~at total, .~WSA will contribute appro;"';mately 527.4 million 
(27 percent). The remaining S72.1 million will come from three 
donor agencies: 7he Saudi Fund (up to 520.0 million), the IDA Credit 
(S14.0 million), and AID (539.0 million). 

2.32 The consolidated cost estimates and overall financial plan for 
the Project are presented in Table 11-7 and 11-8 below. 

TABLE II-7 
CONSOLI DATED COST ~STIMATES: A~1MAN ',.JATER AND SEWERAGE PLANT (In U. s. SOOO) 
ITEM . LC FX fOTAL 

A. King Talal Transmission 
System (From Table 11.1) 

22,995.6 

B. Water & Sewerage (Table II-3) 
19,468.5 

C. Sewage Treatment Plant 
(Table II-5) 

D. Construction Managementll 

TOTAL PROJECT 

4,170.2 

230.0 --
46,864.3 

TABLE II-8 

26,795.5 

24,116.1 

844.2 

870.0 

52,625.8 

49,791.1 

43,584.6 

5,014.4 

1 ,100. a 
99 ,490.1 
= 

CO'lSOLIDATED FINANCIAL PLAN: AMMAN wAm AND SH/ERAGE PLANT (In U.S. SOOO) 
SOURCE LC FX TOTAL 

A.I.D. (Construction) 
(Construction. Mgt.) 

IBRD 

SAUDI 

G.O.J. 
TOTAL 

(14,498.4) 
(230.0) 

3,800.U 

8,283.5 

20,052.4 
46,864.3 

(23,401 .6) 
(870.0) 

10,,00.0 

10,761.6 

7,392.6 
52,625.8 

(37,900.0) 
(1 .100. 0) 
14,UOO.O 

19,045. 1 

27,445.0 
99,490.1 

JJ Construction Management total $1.1 million not included in AWSA 
financial analysis. It is assumed these funds will be granted to 
AWSA by GOJ for this contract only. 



- 21 

B. The ~.!.D. Loan 

2.33 :n oreer to provide the proposed S39.0 million in AID Loan funds 
for :~e Jroject. it will be necessary to utilize resources authorized 
for =y 1;73 and resources budgeted for FY 1979. In FY 1978, a total 
of 528.5 ~il1ion will be obligated for the proposed Project. To 
avoid split f~nding of individual contracts, it is anticipated that 
the A:J Loan will finance up to 524.5 million of Contract II for the 
King 7alal water transmission system and up to 54.0 ~i11ion for the 
expansion of the sewage trea~~ent plant. In FY 1979 it is proposed 
that $10.5 million be obligated for the project to help finance three 
~~ter distriblltion and sewerage construction contracts. The loan 
fun0ing will be allocated as follows: Contract 15 S3.6 million, 
Contr~ct 5W5 $3.5 million, and the Wahdat and Shelieh Contract for 
S3.4 mi i~~~n. Table II-9 presents the detailed cost break-down of 
AID-financed contracts. 
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III. PROJECT ANALYSES 

A. Technical Feasibility: 

1. Summary 

3.01 A description and associated costs of the technical components 
of the Project are discussed in Part II above. The detailed analysis is 
included in the Technical Analysis, Annex B. That technical analysis 
establishes that the project is technically sound and re~re~ents a 
least cost approach to expanding the AWSA water and sewerage system. 

2. Technical Issues 

3.02 During the course of Project development, a number of issues were 
identified. These are identified below together with a statement 
of their resolution for purposes of the Project. 

(a) Issue: Source of Water 
3.03 Several studies have been undertake~ of 
the potential long-term safe yield of groundwater resources to identify 

the total annual, sustainable yield from the aquifers underlying Amman. 
The most recent revi el, of these studi es C'Water Use ~trategy for North 
Jordan," Humphreys and Sons - 1978 (draft) indicates that additional 
work is necessary to more clearly define the yield parameters of the 
aquifers. Obviously, this information is critical to water resources 
planning for Amman, indeed for all of North Jordan. Developing better 
data than is presented in Annex B, Technical Analysis, was not possible for 
the Project Paper. However, the Loan Agreement will includ~ the 
requirement that a system for monitoring use of the aquifers be 
established. This will contribute to the classification of the yield 
potential of the aquifers. . 

(b) Issue: The Kinq Talal Reservoir as a Water Source 

3.04 Use of King Talal water for municipal and industrial uses in Amman 
\vill effect the quantity of water ava i 1 ab 1 e for i rri ga ti on purposes 
in the Jordan Valley. The Dam was designed to regulate the flow 
of the Zerqa River to expand irrigation dowrstream from'the Dam. 
A total net extraction of 12 MCM annually will reduce potential 
irrigation by approximately 1,200 ha, Any additional future drawdown 
from the reservoir will proportionately reduce downstream irrigable 
lands. Future irrigation investments should take into account 
expected extractions from the reservoir for municipal and industrial 
use. 

(c) Issue: Environmental Impact 

3.05 As discussed in Environment Analysis, (Part E, below) use of tne 
King Talal Reserv5'ir in amOunts exceeding 17 M01/year may create croblems 
assuciated with a nitrate build-up resulting from the recycling of 
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~~an ' .... a~e,.. :~ is es~~~a~ed <;:hat 50-7C~ of :he water extracted from the 
res~rvoi" ~i:~ rEt~r~ t~ ~~e reservoi~ and be reused. If nitrates begin 
to ex:eed ~~C s~3ncar~s, 
~ncrease: ::5::j ~a:e" tre3:~en: will be ~ecessarj.o assure tnat 
t~is an~ =:~e" en~~rcn~en~31 ~actJrs are taken into acco~nt IT or wnen 
ex:rac:~:~ fr~m t~e reservoir increases beyond the 17 MCM/Year envisioned 
Jy :r.e ?rc~ec:, the Loan ~greerr.ent will require B(1rro\'Ier to submit 
to A!C a s:~cy assessing the environmental impact of any such increased 
~rawdown arc steps to be taken to alleviate any negative effects 
res~1t~ng from such increase in drawdown rate or quantity. If requested 
by GQJ, ~~w can assist in financing this study. 
(d) Iss~e: l..Jater Resources Beyond 1989 

3.C6 ihe iechnical Analysis points out that even at conservative levels 
of consurr.ption, additional water resources beyond the quantities 
identified for Project, will be needed to meet Amman's requirements 
in 1989. rt is probable that this additional water will be needed 
before 1989 s~ould per-capita consumption increase and full utilization 
of the system's capacity with its commensurate increase in revenue be 
sought by ~ltiS~. 

3.07 Given the problems associated with additional use of the King 
Talal reservoir, other sources of water must be identified and developed. 

Possible 
sources of water include the Maqarin Dam and construction of a dam south 
of Amman on Wadi Wala. 

3.08 To help assure that timely action is taken to identify other water 
resource3, Borrower will be required by the Loan Agreement to submit 
a plan ident~fying water resource.alternatives and develop a plan for 
their exploitation. This should be part of a larger investigation 
and evaluation of the water resources of North Jordan. 

(e) Issue: Deter.nination of Size of Water Transmi~sion Pip~ 

3.09 As discussed in t~e Technical Analysis, the justificat~on for 
instailation of an sao mm. instead of 500 mm. pipeline is to allow 
for seasonal fluctuations in the quantity of water available to meet 
Amman's average demand. However, the rest of the system (water 
treatment and pumps) may not be adequate to handle large fluctuations in 
pumping rates since the design was based upon a rate not to exceed 
650 liters per second. The final dt- ;gn drawings have not been 
submitted by SBGREAH for final review and approval. One objective of that rev;e~ 
will be to determine the flexibility of the syst~~ to adjust to 
seasonal pumping rates and possibly to require adjustment ~f the 
design to accomodate fluctuating rates. !n 3ddition, a condition 
precedent to initial disbursement will require Borrower to submit 
a sChedule of monthly withdrawals fr~m the reservoir aspar~ of an 
over31l reservoir ooeraticns Jlan. 
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lnahsis 
c 

3:J ~~s::~ :~e ~~n~s ~orrowed by :he ~CJ from :JA, Saudi Fund and 
A~J wi;; ~~ ~~1e~t !O ~~S~ at the c~rrent GOJ onlending t~rms for water 
!ut~ori:~es. 25 years, including four years l grac~ at an 1nterest rate 
of 5~ ~er annum. l~ was agreed that IDA funds would be onlen~ on the 
sa~e ter~s. 3ecause of A~SA'S major investment.prog~am at th1s.st~ge 
the G2J ~as decided :~ make an equity contribut10n OT US520.0 m1111on. 
These re1ending te~s will also apply to the AID Loan. 

3.11 i~e f~nancial perforance of AWSA during 197~-1976 ~as unsatis-
factory. ~~e i~c:ne-senerating capabili:y of the ~ti1ity, that is, 
its tari;f ~!:e s:rJct~re, was inadequate to compensate fo~ the 
i~cac: of ~cce1erateo inflation, in a~dition to the reduced ~ater sales 

~ ~, -~e ~r~urh- ;n 'g7~ cause~ ~f _.. ""'" ~ ~. I I". 

3.~2 -:-":e ';..::~re finar:cia~ perTcr.nance, thr~uc;h 193.1 shoui;: be satisfactory. 
-:-:"\e ::r~;e~t:.e':: csr,:~"'uinc infla.tion 'Hill, based en the !DA financial projecti::n5\ 
requ~re~a s~:s:3n:ia~ i~crease in aver:c;e water s~pp1y tariffs, as well 
as in sewerage surcharc;es. The additional water provided by the King 
Talal trans~ission line will provide AWSA witn both needed water to 
meet customer requirements and the flexibility to partially ameljorate 
such substantial rate increases by a more rapid use of the allocation 
assigned t~ AWSA. AWSA should have no difficulty in meeting the 
financial concitions es:ablished in the Project Agreement (Section 4.03) 
related to the recent ICA Credit. (See AnnexC, Financial Analysis, 
Attacr.ment 1) 

3.13 On January 1, 1973 AWSA introduced a flat tariff for water supplied 
of 75 fils/~3 (US50.23). In April 1975 a progressive :ariff system was 
introduced wh~ch maintained the average 75 fils/m3 rate, but ~rovicec ~or a 
20% decrease to 60 f;ls/m3 for low consumption to ensure access to pota~le 
'Hater suoDiy ,;;y poor members of the corrmunity. en January 1, 1977 and 
1978, AWSA increased the average water tariff by about 5C~ and 63~ re-. 
spectively, :ut maintained the 60 fils/m3 rate for the first block. The 
average tariff for water sold is presently 196 fils/mJ (USSO.65). The 
sewerage surcharge on water consumed has remained unchanoed for the last 
four years but was increased ,;;y about 65~ to SO fils/m3 ~US30.15) on 
Jar.uary 1, 1978. At present, AWSA derives 31~ of its se'Nerace income fr~m 
the sur:harge and the balance of 69~, from connec:ion charges (29~), 
sewer3ge tax (31~) and other income (9~). The water sur:harge is ~rojected 
to yield 52~ of AWSA's sewerage income in i981 as the ~resent sewerace tax 
is fixea by law at .1~ of !he rental value of all :::lr'Joer::1 in . .lrrman. -(~ee 
~nnex C-l for Tariffs and rees Schedule. 
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3.1~ ~l~~cugh the ~or1~ Bank assumes substantial rate increases, the 
timing a~c exte~t of the increases is jnclear at this ti~e. 3ased 
on ~nnex ~, Social Souncness ~nalysis, the CJrrent tari~f sc~edule 
does not i~ccse an undue burcen on the urban poor. Indeed, house 
con~ections appear to be less expensive than other a'/ailab1e alternatives 
for obtaining water since public taps are virtually non-existent. 

3. ~epa'/l'::ent ProsDects . 

3.15 ~ cebt-service analysis was made recently (January-February 1978) 
by US~:D and GOJ for the purpose of projecting :he impact of the 
proposed Maqarin Dam and Potash Projects. The analysis concluded that 
Jordan's debt service relative to expected foreign exchange earnings 
is manageable. The analysis shows dect service as a percentage of 
exports and non~factor services peaking at 13.8 percent in 1979 and 
declining gradually thereafter (See Amman 1118). This proposed loan, 
ccnsidering the concessionary terms recommenced, will not have a 
significant adverse impact on the debt service ratio. The detailed 
financial analysis is attached as Annex C. 

4. Issues 

Two ~ssues were identified during the course of Project development: 

a. Issue: Reservoi r Withdrawal Schedul e 

3.16 As indicated in Annex C, Financial Analysis, AWSA may increase 
its income by increasing average water tariffs, and, over the short run, 
increasing total water sold through a more rapid draw-down of the King 
Talal reservoir. At this time, the schedule of monthly and annual 
withdrawals from the reservoir is unclear. Therefore, as indicated 
above, a condition precedent to initial disbursement will require the 
borrower to submit an operating plan for utilization of water in 
the reservoir. 

b. Issue: Tariff Study 

3.17 As indicated in Annex E, Social Analysis, the pattern of future 
expansion of water supply and distribution and sewerage appears to 
have been developed primariiy with a concern for financial return to 
AWSA. If AWSA is to be encouraged to expand service in poor neighborhoods 
while remaining a financially viable '.Jtility, a careful st:..dy of its 
tariff structure (including connection fees and sewerage surcharges) 
will be necessary. AWSA will be encouraged to undertake such a study. 

C. Economi c Ana 1'Is is . 

3.18 An economic rate of r~turn c~lc~lation for the ~roje~t 
is presented in Taoles 1, 2, and 3 in ,~nnex iJ. Ir.crementa~ costs anc 
revenues (at 1978 c"Sr.s:~nt :lrices) ':""-:m i97~-2~31 'Here u:':li:e~ ~n -:e!"i'/i"o 
+-he ? :; ... e,.. .. "'r.~ ~c ... ncm.:1"' "~Q 0": ,..=~"..... ~s "'ct"'d ;"eicw '~ c ~, ... \ :. ... - • ~ ttJ ... 0;;;;; ,.. _..J 14 I~. I.......... I . _ .... i ,I. I . I I _ ..,J I \ .. n ,r1 -. nne.'( ., J ... ., e 
~a~o~,5~~rc~~ of ~enefi~s are ncncuan:i~iabl~ .• !hiS e~c~cmic r::; cf ~et~rn 
_alc_,a~,on .ner~,ore, 15 unr:present3t,~e or ~ne orcoaole real eccncm~c 
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3.19 The calculation excludes the value .of health benefits which could not 
It thi $ time be estimated nor projected in ~uantified form. It is clear that 
without the Project the health conditions of the projected population of 
Amnan '.ou l d substantia 11y deteriorate. 

3.20 The ana lysis also excludes the probable CO$t savings to lower income 
householders derived from switching their supply resource from water 
tankers to house connections. Neither did the analysis include quantifica
tion of healtn benefits derived from conver5ion from cesspools to sewerage 
house connections. Cost savings of house connections versus cesspool con
struction and pumping were also not included. The illustrative information 
presented in Annex E, Social Analysis is inadequate to quantify these 
savings for the total population or provide a basis for consumers surplus 
calculation. 

3.21 In view of the limitation as to benefit quantification noted above 
no benefit cost ratio was calculated. The least cost solution as to Project 
feasibility expenditures has already been discussed in the Tech',leal Section 
above. 

D. Socia l An.lysis 

1. Introduction 

3.2~ The city of Amman has a total population of about 700,000. They 
are distributed in more than 20 relatively distinct areas in a very 
hilly terra in. These areas can, to some extent, be considered as 
high, medium or low income neighborhoods, although these categories are 
less meaningful in Jordan than in western society, for several reasons. 
Chief among these factors are strong extended family ties which 
frequently dictate that relatives live near each other regardless of 
differences in income, ana housing .shortages which often ca~se families 
with high incomes to remain in simple lodgings. 

3.23 In April of 1978, AID financed TOY for a Social Scientist to carry 
out a social soundness analysis of the Amman "ater ' and Sewerage Systems.
The report is on file in NEIPD and pertinent tables have been reproduced 
in Annex E. Unfortunately, there are almost no fir.n data in Jordan 
indicating per capita income. average saiaries or cost of living. It 
is. therefore. difficult to state with prec'ision how much people earn 
ana what constitutes urban poverty. Jordan presently enjoys full 
~ployment. The Employment Survey of 1976 lists figures 'or those 
employed in establishments with five or more employees in the city of 
Amman. The survey provides thesefigures by s~ctor, and provides 
average salaries in each sector, These are given in Table If of 
Annex e: together '''''ith the percentage of sa iaried !moloyees in each 
sector . These percentages are indicative of the extent to 'Nnich these 

BEST AVAILABLE COpy .. 
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average salaries are represent~tive of employMent in a particular sector, 
sirce it is nighly likely that those who are self-e~ployed or family
employed work in smaller establishments employing less thdn five 
persons. 7his is indeed the case, since, 83.~o: of all these 
e~ployec are represented in the survey. These figures show that the 
average salary is JD 316. Considering that minimum wages for gov~rnment 
employees run at about JD 500, and considering the high cost of living 
in ~r.nan. it is reasonable to draw the poverty line at Jbout JD 300 
per worker. With an average of 1.27 workers per household, this line 
can ~e drawn at about JD 1,000 (53,000) per household or JD 166 
($500) ~er capita for an averagE family of six. Home interviews 
with a n~mber of poor households have confirmed, albeit subjectively, 
that households living on this per capita income do indeed represent 
that sector of the popul~tion which finds it hardest to live in Amman. 
It should bee~phasized that this definition of the poverty line should 
be considered as a crude and rough estimate only, since there are no 
hard data to support it. 

3.24 Of the approximately 430,000* persons who will receive water and 
sewerage connections during this project, it is estimated that 21.5% can 
be classified as urban poor, Annex E, Table 1. A1Vlough this is a low 
percentage of poor beneficidries, it is not inconsistent with estimates 
of income distribution for Amman shown in Table 2 indicating that about 
23~ of the 1977 population and 34% in 1981 fail into this category. 
Furthermore, it should be noted, Table 3, Annex E, that with 
one exception, Nadiff**, the poorest areas (neighborhoods) will have 
substantial increases in the percentage of population with access to 
sewerage from 1977 to 1981, varying from 9% to 53% (see Table 3). In 
no case, however, will the increase in the percentage of the ponulation 
with access to sewerage and w~ter' be as great as in the higher income 
areas, where some neighborhoods such as Sports City will have an 
estimated 85% increase in access to water and sewerage. 

2. Ability to Pay 

3.25 As shown in Table 6, Annex E, citizens being connected to 
municipal water and sewerage lines will have a long-term financial 
benefit in terms of reduced costs for these services. Poorer residents 
now pay as much as 15% of their income to purchase water from private 
tankers and to have cesspools emptied everyone or two months. After 

~In the absence of a recent census or household income survey, all the 
figures referred to here must be thought of as approximate. A poor house
hold is considered to have an annual income of less than JD 1,000, or 
per capita of JD 166 or less. See the Social Soundness Analysis in 
Annex E for more information. 
** Although Nadif will receive 3,600 new sewer connections, it will in 
fact have a lower ;vera11 percentage of persons connected in 1981 than 
at present (droPP1ng from 42.€~ to J1~ because of the rise in population. 
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cor.nec~jcn. we es:ima:e that yearly oayments will cost no more than 
6: of a ~ow i~ccme, and in many cases, wi11 be even lower. Ability 
to pay fer servi:es should therefore be better than at present. 
Ini:ial :onnec:ion costs, however, are sometimes as high as 1/3 of 
low inc:~e ~d1ar~es, and would ~e difficult for poorer residents to 
pay. So;u:ions to this are proposed below. 

3. aer.e~~ts:o be EXDected from the Project 

3.26 ~ot only will Amman's citizens benefit financially from these 
services, as shown above, but more importantly, they will receive clean 
city water in place of sometimes polluted water now purchased from 
private tankers using unauthorized wells. In addition, substitution 
of piped city sewerage for current cesspools, especially in the denser 
low income areas, will reduce chances of pollution to city aquifers and 
ultimately lower risks of waterborne epidemics for the entire city. 

4. Problems of Access for Intended Beneficiaries 

3.27 A major problem which may inhibit the ability of the poor to 
take advantage of improved access to water and sewerage is that initial 
connection costs, especially for sewerage, are sometimes as high 
as JD 200. This could be as much as one-third the annual salary of 
a low income family. 

3.28 A second problem is that some of the lower income areas either 
have no roof tanks or an inadequate number in w~ich to store water 
since even piped water is not and will not be delivered continuously 
all year round in Amman. Lack of roof tanks is caused either because 
the owner cannot afford to purchase and install these tanks (cost is 
S50-$100), or because landlords refuse to install them in rent
controlled areas, since they cannot raise rents to compensate for this 
expense. Where these water storage facilities are lacking, residents 
will not benefit fully, since they will either have to store water in 
unsanitary used petrol or wooden containers. or they will have to 
supplement their supply with purchases from private tankers during 
water-short periods. In both cases, they will run the risks of 
polluted water, and may also face higher costs. 

3.29 The most practical solution to facilitate connection payments 
for low income groups is a system of 12-18 month instdllment payments. 
Such ~ system will be developed by the GOJ in conformity with the 
requirements of the AID loan agreement. 

3.30 Actions which might help alleviate problems caused by iack uf 
water storage facilities include a) in~estigation of the possibility 
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of requlrlng lar.cowners to install roof tanks and plumbing systems 
with 3-~ faucets and of allowing them small rent increases to cover 
these costs; b home improvement loans to allow low-income owners 
to ~ake these necessary i~prove~ents. 

3.31 These reccmmendpd actions will be discussed with GOJ during 
early project implementation. 

5. Impact on Urban Poor 

3.32 The consultant's report made a series of recommendations con-
cerning the improvement of project impact on the urban poor. Those 
consicered most feasible are discussed below. The consultant's 
social soundness analysis noted that AWSA plans through 1990 will 
still leave many of the dense, low-income areas of Amman with less 
than 60~ connected to sewers. This plan has undoubtedly been in
fluenced by the fact that higher income areas are charged more for 
connecting, ~hich both subsidizes low income area connections and 
also contributes to AWSA's overall expenses. However, a main in
centive for improving sewerage service in Amnan has been the fact that 
the wide-spread cesspool syste~,~s contributing to serious pollution 
in the city aquifer and is believed to cause summer outbreaks of 
cholera and other gastro-entereal infections. Since the poorer areas 
are most dense and also most likely to neglect cesspool maintenance, 
AWSA will be~enc9uraged_to re-evaluate the allocation of sewerage services 
for the 1981-1990 investment program, and that serious 
considerati6n be given to increasing sewerage connections in the 
denser quarters of Amman. 

3.33 The health benefits accruing to all the residents of Amman 
from increased connections in the most crowded urban areas exceed 
those of high income area connections, since the risks of epidemics 
and water contamination are reduced significantly and since appreci
ably more land per dwelling is available for cesspools in the 
wealthier areas. 

3.34 As shown in Table Three, Annex E, the number of people 
connected to water in each area will rise, however the final p~r
centages of connections in 1981, relative to the total populatl0ns 
in several areas, will actually decrease in 4 years. 
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3.35 ~any low income areas will continue to have 30~ or more not 
connected to municipal water in 1981. AWSA states that private 
tanker fees for water are the same as municipal tankers. These rates 
should be strictly enforced so that unserved residents will not 
continue to pay excessive rates for water and thus access to services 
will be improved. 

3.36 The need for a tariff study will be discussed with GOJ. One 
of its purposes will be to determine methods by which low-income 
group water consumption could be raised and excessive water consump
tion discouraged through a more steeply graduated tariff structure. 

6. Impact on Wome, 

3.37 Since this project will affect households in Amman, it wi'l 
naturally have an imoact on the total population. It is, therefore, 
considered unnecessary to elaborate on the special benefits which 
will accrue to women, since they are part of this total population. 

E. Environmental Analysis 

1 . SUllll1a ry 

3.38 In conformity with the recommendations of the Initial Environ-
mental Analysis (Annex A), an Environmental Assessment (EA) was 
undertaken by Stanl ey Consultants, Inc:. A draft of the EA was 
submitted at the end of May to AID, copies of which are on file in 
NE/PD. The major conclusions of the EA are presented in Annex F. 

3.39 The following summarizes their major findings: 

a. Unavoidable Adverse Impacts 

i. Water Quality: There will be long-term decreases 
in the quality of water in the King Talal reservoir impacting on the 
Amman water supply and on irrigation (including irrigation along the 
Zerqa River upstream of the reservoir). Lack of data makes it 
difficult to quantify long term changes in water quality as a result 
of water recycl; ng through the Anlnan sys tem, and poll uti on of the' 
Zerqa River upstream of the reservoir from agricultural chemical 
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run-off, industrial wastes, and municipal waste (sewage) from Zerqa, 
Ruseifa, and Jarash. Based on VBB's analysis, it does not appear that 
total dissolved solids (iDS) will become a problem until after the 
year 2000 (and at a higher rate of extraction from the reservoir than 
that to be developed by the Project). Nitrate build-up may exceed WHO 
minimum standards after 1990. If nitrates do build up in the reservoir, 
improved and more sophisticated water treatment will be necessary. 
However, these conclusions are tentative and based upon inadequate 
data. For example, build-up of toxins from industrial waste is not 
qUantified. 

ii. Domestic vs Agricultural Water Use: Use of water for 
Amman from the King Talal reservoir will reduce the amount of land 
which potentially could be irrigated in the Jordan Valley. This is 
discussed in Section IIIA2 above. 

b. Avoidable Adverse Effects: 

3.40 The report recommends th~ foliowing specific measures be taken 
to minimize possible adverse environmental effects of the Project: 

i. Industrial Pollution: The GOJ should establish and 
enforce minimum quality standarqs for the industrial discharge into the 
Zerqa. 

11. Monitoring System: The GOJ should establish a water 
quality monitoring system to monitor compliance with water quality 
standards as well as water quality all along the Zerqa and at the 
reservoir. 

iii. Sewage Treatment and Water Treatment Plant: Certain 
design modifications were recommended regarding the handling of 
sludge. 

3.41 Review of the EA indicates that, with certain design mOdifi-
cations in the water and sewage treatment plants, tht~ Project is 
environmentally sound at the anticipated level of withdrawal from the 
King Talal Dam reservoir. Longer term problems such as those cited 
in Paragraph a i above cannot be properly evaluated at this time. The 
environmental consequences 0: delaying the Project to develop a better 
data base must be weighed against the probability that major questions 
will remain unclear until the overall system is functioning. Thus de
laying the Project for environmental reasons will not serve any antic;
pated environmen~dl purpose. 
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3.42 Until the water transmission pipeline is complete and operation
al, detailed information on changes in water quality will not be 
available. It is clear, however, that steps can be taken now to reduce 
the level of pollution of the Zerqa River and thereby retard possible 
deterioration in the quality of water in the King Talal reservoir. 
The following has been included in the Project to address this point: 

i. Sew~ge Treatment Plant 

3.43 (a) The AWSA consultant preparing the final design for the 
plant is reviewing the use of mechanical de-watering to increase the 
capacity of the plant and eliminate the problems createc by the sludge 
drying beds. The final tender dOCtrfllents will reflect the best jlldg
ment of AID, AWSA, and the consultant regarding the most eff~cient 
operation of the plant. In addition, a plan to improve the disposal 
of sludge will be a condition precedent to disbursement for the plant. 

(b) Borrower will covenant to submit a plan for the proper 
treatment of all additional sewage which will result from the Project's 
expended sewerage system to avoid overloading the existing plant. 

;i. Water Treatment Plaot 

1.44 Borrower will submit final designs for t~e disposal of 
chemical sludge and waste water as a condition precedent to disburse
ment for ALDis portion of the water transmission line. 

iii. Water i"1onitor;ng System 

3.45 Borrower will covenant to establish an overall water monitor-
ing system to measure changes in water quality over time with respect 
to the acquifers, the Zerqa River, and the King Talal reservoir. 
Borrower, as part of that system, will establish minimum industrial 
waste wate~ quality standards. 

iv. Use of King Talal Reservoir 

3.46 If Borrower_plans to increase annual withdrawal from the 
reservoir above 17 MCM annually, a revised reservoir operational plan 
will be reviewed with AID, including an evaluation of the environmental 
impact of the increased withdrawal. 
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F. Administrative Feasibility* 

1. Borrower Sector ~~ograms and Priorities 

3.47 The Government of Jordan's (GOJ) current Five Year Plan (1976-
1980) has established the following program for water suppliers and 
sewerage in Jordah: 

---drill new wells to increase the quantity of drinking water 
produced in various regions; 

---expand water networks and construct new storage tanks in 
the various governorates; 

---adopt a progressive water tariff structure to control 
consumption; and 

---undertake sewerage projects to improve facilities in 
Amman and Salt and sewerage ~tudies in other main cities. 

3.48 The sector investment program as presented in the Plan and 
as rev;~ed to reflect the proposed project for Amman and Salt ;s as 
follows: 

SECTOR INViSTMENT PROGRAM 
(in u.s. Dollars QOoj 

Water Supply Sewerage Total 

Area: 

Arrtnan 79.5 29.7 109.2 
Jordan Vall ey 9.9 9.9 

Governorat-c: 
AiTina nl Sa 1 ~r 6.6 4.8 11.4 
Irbid 22.5 22.5 
Karak/Ma'an 41. 5 41. 5 

Irbid, Zerqa,Jerash(studies) 0.2 0.2 -
Total 160.0 34.7 194.7 

*This section is drawn from the World Bank Appraisal Report, No. 1817a .. 
JO, 1978. 
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'49 By the end of the Plan, it is estimated that 66 percent of the 
otal urban population of Jordan will enjoy water connection compared 

with the current 10 percent. 

3.50 The continuing major sector objective .Jill be to increase the 
amount of water available for community water supplies. The scarcity 
of water, or high cost of its transportation is reflected in the 
low national per capita consumption, estimated at 28 lpcd (expected to 
rise to 38 lpcd by 1985). In small villages and refugee camps con
sumption can be as low as 10-15 1pcd. 

3.51 It is clear from the above table that the GOJ is concerned 
with the expansion of water supplies through Jordan. Over 50 percent 
of th~ planned investment will be outside the City of Amman. However, 
because the concentration of papulation in Amman and the constant 
threat of serious eDidemics of water-related diseases due to unsanitary 
conditions, the GOJls highest priority at present is given to the pro
vision of safe water supplies and waste disposal systems in Amman. 

2. Sector Organization 

a. Natural Resources Authority 

3.52 The Natural Resources Authority (NRA) has overall responsibility 
for water resources studies and water planning throughout Jordan. In 
consultation with IDA, the Government created the Amman Water and 
Sewerage Authority (AWSA) through Law 19 in 1973, which has the re
sponsibility for water supply, sanitary sewerage and surface drainage 
in Amman. 

b. The Water Supply Corporation 

3.53 In 1973 the Water Supply Corporation (WSC) was established, 
succeeding the NRA water Supply Department. WSC assists the smaller 
municipalities in the design and construction of water supply projects. 
After commissioning, WSC trar.sfers the system to the municipalities 
which, in turn, assume maintenance and operation responsibilities. 
WSC also acts as a bulk supplier of water to a large number of towns 
and villages. The WSC Board of Directors is headed by a Director
General and is responsible to the Ministry of Rural Affairs (see 
below). The WSC employs about 700 persons, 70 te~hn;cians and 603 
unskilled wo~kers. At present, a reorganization ;s being undertaken 
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after the departure of some key staff; and it is 'O~ clear how the 
final organization will evolve. In any event, the Corporation will 
require substantial strengthening of its technical, operational and 
administrative staff in order to effectively develop and execute the 
Government's water supply program in WSC's area of responsibility. 

c. The Jordan Valley Authority 

3.54 The East Jordan ~alley is under the jurisdiction of the 
Jordan Valley Authority (JVA), and domestic water supplies in th~ 
valley fall under the jurisdiction of JVA. As a successor to the 
Jordan Valley Commission (JVC) which had been established in 1973, 
JVA was incorporated in 1977 to assume JVC's program of development, 
policy making, project financing, and construction contract adminis
tration. In th~ area of water supply, JVA has three geographical 
subdivisions: ~orthern Ghor (10 settlements), Central or Middle East 
Ghor (18 settlements), and Southwest Ghor (8 settlements). 

d. The Ministry of Rural Affairs 

3.55 ~he Ministry of Rural Affairs (MRA) is responsible for design 
and construction of sewerage systems outside Amman. Responsibility 
for maintenance and operation of the existing rudimentary systems, 
principally cesspool pumping, rests with the municipalities. In 1973, 
consideration was given by the Government to form a National Water 
and Sewerage Board; and enabling legislation was drafted. However, 
no further action has yet been taken. The Municipal and Village Loan 
Fund (MVLF) assists in the WSC with the financing of small projects in 
some villages, and also lends directly to municipalities and village 
councils. Established within MRA as a specialized credit institution 
to provide financing for municipal and village projects, the MVLF 
depends upon WSC and MRA for technical assistance in processing it~ 
water supply and sewerage loans. 

3. Imolementing Agency 

a. Genera 1 

3.56 The project will be implemented by the Amman Water and Sewerage 
Authority (AWSA). AWSA was established by law in 1973 as an autonomous 
authority to take over and operate from the Amman Municipality all 
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water supply, sanitary sewerage and storm water drainage functions. 
A new law was enacted on December 16, 1977, the principal function 
of which was to authorize AWSA's compulsory acquisition of customers' 
meters and to charge meter rent. The new law was required after a 
court had held that AWSA did not have this power under its original 
law. With this modification, the World Bank considers AWSA's legal 
structure to be adequate. A copy of the Amman Water and Sewerage 
Authority Law of 1977 is on file in NE/PD. 

3.57 Control of AWSA is vested in an eight-member board consisting 
of the Lord Mayor of Amman as Chairman, the General Manager of AWSA, 
two members of the Municipal Council, one representative each of the 
Minist'f'Y of Health and the Natural Resources Authority and two repre
sentatives of the priv~t? sector. The General Manager, appointed by 
the Prime Minister on the l'ecommendation of the Board, is responsible 
for implementing the Board's policy and for the day-to-day operation 
of the Authority. 

b. Organization and Management 

3.58 In the past, AWSA has been ha;,dicapped by poor organization 
and lack of delegation of authority, and the engineering and account
ing units remained weak. The operation and maintenance of water supply 
facilities suffered from a shortage of trained supervisory, operational 
~nd maintenance staff, caused in part by the low salary structure. 
Substantial progress has been made by AWSA in solving these problems 
during the last four years, particul~rly as a result of assistance 
provided by IDA ~redit lS-JO but a considerable amount of work remains 
to be done to consolidate the progress made and to improve the 
operational and managerial practices. 

c. Personne 1 

3.59 AWSA has established a salary structure which is competitive 
with the private sector in Jordan and which has enabled it to recruit 
qualified staff. Staff turnover is high, averaging 16% per annum 
during the last three years, due mainly to the high salaries offered 
in neighboring Arab countries. AWSA, in common with the private 
sector, cannot attempt to offer competitive salaries to stem this 
movement and has consequently undertaken an active training program to 
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maintain the capability of its staff. In addition, AWS~ has over
staffed its departments in order to ensure that adequate staff are 
available at all times. Staff increased by 32 percent in the three
year period ending July 1977, which was not justified by the increased 
operational resr:nsibility. At present AWSA has 1,040 employees, 770 
in the water section and 270 in the sewerage section, compared with 
620 recorrvnended by thei r consultants. AI·JSA is overstaffed by i nter
national standards, but not by the standards of neighboring countries. 
However, AWSA has an adequate salary structure and so should be able 
to achiefe increased productivity, thereby reducing overall staff re
quirements. During negotiations with IDA, it was agreed that prior to 
December 31, 1978 AWSA will undertake a review of staffing requirements 
through 1984, prepare a report and discuss the report with IDA prior 
to implementation and that during the interim, AWSA will maintain its 
staff level under 1,100. This requirement was included in the IDA 
Credit Agreement. 

d. Training 

3.60 During the four years, 1974-77, AWSA undertook an active 
training program for its staff. Seventy staff members attended courses 
in Jordan conducted by foreign consultants and local institutions, and 
ten members attended foreign institutes. With the turnover of staff 
at 16% per annum, AWSA loses some of the benefits of its training. 
However, remittances from these emigrant workers contribute substantial 
amounts of foreign exchange to the Jordanian economy; and eventually 
the majority are expected to t·eturn. To sustain and improve the 
competance of AWSA' s staff, it is essential that an active training 
program be maintained. Provision has been included in the IDA Credit 
for U.S. $180,000 for the foreign exchange cost of training. The 
emphasis in training will be to upgrade the capability of incumbent 
staff in order to meet the additional requirements imposed by the 
expanded facilities evolving from the proposed investment program. 
The Briti3h Overseas Development Administration (ODA) has provided 
three engineers for design, construction supervision and training of 
counterparts; and training will be provided by the engin~ering con
sultants. AWSA also expects to avail itself of other bilateral training 
assistance. During negotiations with IDA, it was agreed that AWSA 
would prepare a training program by September 30, 1978 and would imple
ment the program after discussions with the Association. 
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3.61 To encourage AWSA's training effort, the AID Loan Agreement 
will require that AWSA submit a staffing and training plan for the 
operation and maintenance of the King Talal water transmission system 
as a condition precedent to disbu~~~;ent for that system. AWSA will 
be encouraged to include staff trai~ing in either the various con
struction contracts or in the construction supervision contract for 
the King Talal system. 

e. Accounting 

3.62 AWSA had the assistance of an accounting advisor from aDA 
until December 1976. An adequate billing and collection and stores 
control system is now in operation. However, since the departure of 
the ODA advisor, difficulties and delays are being experienced in 
processing of the financial accounts. To overcome these problems, 
AWSA has signed a contract with its local auditor, Shair and Company, 
to assist in developing the accounting system and coding the accounts 
for future transfer to a computer after implementing the manual 
accounting system. It is planned to introduce the new accounting 
system next year, but a decision to computerize will not be made until 
the manual system has been prop~rly established. This arrangement 
is satisfactory and should enable AWSA to overcome the present account
ing problems by mid-1978. 

f. Project Management 

3.63 AWSA has appointed a full-time project manager for the Project 
who will be responsible for the day-to-day coordination of construction 
activities under the Project. In addition, in conformity with the 
requirements of Section 3.01 (b) of the IDA Credit Agreement, AWSA 
will appoint a senior engineer who will become responsible for the 
program to reduce unaccounted-for water consisting of (a) the enforce
ment of a leak detertion measure, (b) the calibration and testing of 
production meters a .. d (c) the supervision of meter replacement staff. 

3.64 As a result of discussions between the AID Mission and GOJ 
(AWSA and NPC), it was agreed that assistance in the management of 
Project construction was necessary to assure effective and timely 
implementat10n. It was agreed further that this assistance would be 
financed under the AID Loan. The signing of a construction management 
contract has been included as a condition precedent under the AID Loan. 
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3.65 ~Iith the addition of construction management assistance, 
~WSA's management and administrative capacity is sufficient to 
implement the Project. In addition, AID concurs in the World Bank's 
judgment that AWSA has the capability to ma~age the expanded water 
and sewerage system with the impl~lentation of training activities 
discussed above. 

3.66 The 611(e) certification is attached as Ann~x I. 



IV. PROJECT rMPLE~ENTATICN AND EVALUATION 

A. Project r~Dle~en~at;on Schedule 

1. Schedule 

4.01 Table rV-l is a summary schedule for the implementation of 
AID-financed comoonents,of the Project. 

4.02 It should be noted that significant pre-implementation action 
has bp.en possible as a result of the completion of the design phase of 
a major portion of project prior to the scheduled authorization of the 
AID loan. For that reason, it will be possible to complete the bUlk 
of construction within 3 years following the signing of the AID loan. 

4.03 Review of the IDA Schedule indicates that the procurement 
(under the IDA credit) of construction materials necessary for imple
mentation of the water supply component of AID-financed Contract SWS 
wil' be available when needed for that contract. 

4.04 Regarding the Saudi-financed portiJn of the King Talal water 
transmission system, it is anticipated that its implementation will 
parallel the AID-financed contract. Submission of an executed con
struction contract for this work will be a condition precedent to 
disbursement for the AID-financed portio~ of the water transmission 
system. 

4.05 AWSA will be requested to prepare a serviced, integrated imple-
mentation plan for the Project as a condition precedent to initial 
disbursement under the AID loan. 

B. Loan Schedule 

4.06 . Loan Authorization 
Loan Signing 
Initial Cp1s Met 

PACD 

Disbursement Schedule (A.I.D. Loan) 
( i n USSOOO r 

1978 1979 i 980 

July 15, 1978 
August 15, 1978 
November 15, 1978 
December 31. 1981 

190 . 
:<in9 ialal 
I~ater Trnsmsn 
water Oist & 

1 , , 70 10.530 10,530 1 , 170 
Total 

23,4QO 

Sewerace 
1 S .. 
5WS 

360 
-:::0 ~ 
oJ ... 

~ahdat & Shelien 
Sewage i;ea~ent 
Cons~ruction ~gt. 1eO 
;-nT ,ll , . !~ I 

~ '2 ,880 
II 2,300 

6J6 
3,2CO 

100 
?h ,;1:,:; 

360 3,5CO 
350 3, :CO 

2,iS4 3,400 
8CO 4,COO 
Jeo 200 ' , rf'l tt l .. V 

Ii : ~ ·5J ~~I' ~a ,=r« 
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C. Host Country Imolementation 

1. Amman Water and Sewerage Authority 

4.07 Overall project management and implementation will be the re-
sponsibility of AWSA. Within AWSA, administrative responsibility 
for the Project will be vested in the Director General and his Tech
nical Deputy Director. A sPEcific Project Manager responsible to the 
Deputy Director has b~en named and will coordinate day-to-day project 
activities. As discussed below, a construction management team will 
be contracted under :he project and work with AWSA to assist in project 
implementation. 

2. Project Engineering Consultants 

a. Final Desiqn and Supervision of Construction 

4.08 Detailed feasibility and design studies for the Project, ex-
cluding the unnumbered contracts for water distribution and sewerage, 
were carried out by three engineering firms: SOGREAH for the King 
Talal Water Transmission System; VSS for the water distribution and 
sewerage systems, and Binnie and Partners for the sewage t~eatment 
plant. The three contracts provide for expansion to' include con
struction supervision of the particular components. 

4.09 AWSA has decided to amend its contract with Binnie and Part-
ners to cover the supervision of the expansion of the sewage treatment 
plant. It is the Mission's understanding that the SOGREAH contract 
also will be amended to include construction supervision for the King 
Ta1al water transmission system. For water distribution and sewerage, 
however, AWSA has opted to request proposals for the supervision of con
struction from six other engineering firms - (two U.S., three British, 
and one Danish). Technical and cost proposals are expected shortly 
with a contract negotiated within three months. 

4.10 AWSA will finance the cost of the SOGREAH and Binnie Contracts. 
The IDA Credit will finance the foreign exchange portion of the con
tract for the water distribution and sewage system with AWSA financing 
the local cost portion. ' 

4.11 With the exception of Project works in the Wahdat and She1ieh 
areas, AID loan resources will not be utilized to finance the engin
eering supervision contr~cts. To assure adequate supervision of the 
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AID-financed construction contracts, AWSA will submit the executed 
contracts for supervision for review by AID. AID requirements for 
supervision services have been discussed with AWSA and examples of 
appropriate scopes of work have been provided. Submission of exe
cuted contracts for supervision with scopes of work acceptable to 
AID will be a condition precedent to disbursement for construction 
services for the King Ta1a1 water transmission system, expansion of 
the sewage treatment plant. and water distribution and sewerage con
tracts 1S and 5WS. 

4.12 Regarding the annumbered contracts for wat2r distribution 
and sewerage, AWSA has requested that the consultant engineering con
tract for final design, preparation of bid documents. and supervision 
be eligible for financing under the AID loan. It is anticipated -
therefore that a U.S. engineering firm will be contracted under the 
loan to undertake engineering consultant services for these contracts. 

b. Construction Management Services 

4.13 AWSA will be faced with a substantial administrative/manage-
ment burden during the Project to service four separate engineering 
contracts for supervision of construction involving a number of con
struction contracts financed from four sources (AID, World Bank. 
Saudi Fund, and GOJ Resources). As indicated in Section III H above. 
AWSA's management resources will be severely taxed by the Project. 
This problem was discussed with AWSA and NPC and it was agreed that 
the inclusion of construction management assistance to AWSA's Project 
Office would be extremely beneficial. It was agreed that construction 
management servi~es will be included in the Proj~ct and financed 
under the AIG Loan The management 
team will assist AWSA in overall coordination of Project implementation. 
This concept also has been discussed with and endorsed by the World 
Bank. In view of the importance of this project element. it will be 
included in the Loan Agreement as a condition precedent to disburse
ment for construction services. 

D. Project Monitoring 

1. USAID Mission 

4.14 USAIO/Jordan will be responsible for AID Project monitoring. 
Within the Mission. primary monitoring responsibility will rest with 
tne Office of Capital Development. It is anticipated that the Project 
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~ana;er will be the ~ission chief engineer"within the Office of Capital 
Developr.1ent. ~Io major requirements for direct-bire TDY assistance for 
Project -onitoring activities are antici~ated. Project coordination 
with the world Bank will be handled primarily in AID/~~ b~1 NE/PD. The 
World Bank anticipates sending Project review t~issions to Jordan 
approximately twice yearly. It is expected that during these missions 
a joint USAIO, World Bank and GOJ review will be held. 

2. Project Procurement 

4.15 Procurement under the AID Loan will be handled by host country 
contracti ng in conformi ty with ~\~ 0 Handbook 11. As i ndi cated above, 
draft bid documents for construction services for all but the un
numbered contracts have been submitted and reviewed by AID. Final 
procurement documents will require AID legal and technical review prior 
to approval. Legal review will be undertaken in AID/W. Technical 
review will require TOY assistance from the engineering office of 
NE/PD until the arrival in Jordan of the sanitary engineer who will 
assume responsibility for Project management. 

4.16 Prequalification of construction firms already has been com-
pleted for the AID-financed contracts for the King Talal Water Trans
mission System. Eight firms (all U.S. or U.S.-Jordanian joint ventures) 
have been prequalified. Prequalification for the remaining AlO
financed contracts is in progress. No unusual or difficult procure
ment problems are foreseen. 

3. Project Evaluation 

4.17 The project will be monitored annually at the output level to 
determine the rate of progress in constructuion of Project elements. 
This report will be prepared by AWSA derived from reports of its 
supervisory engineering firms and the construction management team. 
Progress toward achievement of the Project purpose (see Log Frame, 
Annex G), also will be evaluated on an annual basis following com
pletion of construction. A revieI.:J of the purpose-level assumptions 
and identification of factors which have or could hinder attainment 
of the project purpose will also be assessed. AWSA will submit an 
evaluation report with supporting data such as numbers of connections, 
meters and consumer billings added to the system and analyses of 
water and sewerage quality samplings taken to monitor health aspects 
of the project. 

II It is not now poss i b 1 e to ei ther forecas t or ret ros pec
tively measure the precise health benefits that can be 
attributed to the introduction or uograding of water 
sucply systems. The ~roblem" is researchability of the 
. " II (c:: ' h S '1' "E/---'..JjUND ' .. tOp1C. _ee '..lOin, . ,.., aen, I~ I c.'""" memoranaum 0; 
February 16, 1978, entitled, "'''easur~ng the :-ieal:h 
3enefits o~a:er Sucoi 1'1 - ,'''erne :.'1 iii e ~'lEP~ ~ . 

BEST AVAILABLE copy 
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A jOint GOJ·,\:O review \ .... ~~1 :e he1a Htenced by :",J:,l., ~IPC, JVA 
(as appropriate), ana ~SAIQ. A report of the results of the meeting 
will be addec to the annua1 evaluation. 

Progress toward compliance with the AID Loan covenants will be 
specifically reviewed during annua'j project evaluations. 
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V. CCND!~rC~S. CCVENA~TS, A~:D ~EGOTIATION STATUS 

A. Conditions ?recedent to Disbursement 

1. Conditions Precent to Initial Disbursement 

5.01 In addition to receipt of Borrower's legal oplnlon attesting 
to the validity of the loan agreement and naming the Borrower's re
presentatives, the following conditions precedent to initial disburse
ment are recommended: 

a. Evidence that the proceeds of the AID Loan have been made 
available to AWSA; 

b. Plan for the utilization of the King Tala1 Dam reservoir, 
including: 

i. Estimated monthly withdrawal schedule for Amman 
municipal use and for irrigntion to 1989. 

ii. Evidence of agreement between AWSA and JVA for the 
allocation of water from the reservoir development for (i), including 
the involvement of JVA in regulating extraction from King Talal; 

c. Evidence that the overhead power line and other electrical 
installations not included in the const~uction contracts under the 
project but necessary for the operation of the King Tala1 Wijter trans-
mission system will be installed on 
a timely basis; 

d. Submission of: ;) an integrated project implementation schedule; 
ii) evidence of financial commitments by GOJ, IBRD and Saudi Fund for the 
King Talal transmission system and the water distribution and sewerage 
system; and 

e. Submission of a contract for assistance in the management 
of all construction activities under the Project. 

2. Additional Conditions Precedent to Disbursement for Construction 
Services for the King Talal Wate~ Transmission System 

5.02 Borrower will be required to submit the following in form and 
substance satisfactory to AID: 
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a. Submission of a signed construction contract for the work 
to be financed under the AID Loan~ 

b. Submission of a signed contract for construction supervision~ 

c. Design for dis~osal of waste water and chemical sludge 
waste from water pre-treatment and treatment; 

d. Training ~lan for the operation and maintenance of the 
King Talal water transmission system; 

e. Signed contract for the water intake structure and the 
wat~r transmission pipeline; and 

f. Evidence that AWSA has unencumbered use of the right-of
way for the pipeline and all other components of the system. 

3. Additional Conditions Precedent to Disbursement for Other Con
struction Services 

5.03 For construction services for areas IS, 5WS and Wahdat/SI,elieh 
and the expansion of the sewage treatment plant, Borrower will submit 
the following prier to disbursement for each particu1ar contract. 

a. Executed contract for supervisory engineering services for 
the particular construction contract; 

b. Executed construction contract; 

c. Evidence of unencumbered use of the right-of-way or other 
land required for carrying out the particul~r contract; 

d. For construction services related to the expansion of the 
sewage treatment plant. a training'plan for the operation and maintenance 
of the facilities to be constructed/installed under the Project. 

B. Special Covenants 

5.05 The following covenants are recommended for inclusion in the 
Loan Agreement: 

1. Borrower covenants that within one year from the effective 
date of the Loan Agreement. a water monitoring system will be established 
to monitor the quality and quantity of water in the King Talal reservoir, 
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the upper and lower aqulTers, and the Zerqa River to the King Talal 
Reservoir. As part of the monitoring system, Borrower agrees to 
undertake a review of industrial and municipal pollution of the Zerqa 
River above the King Talal Dam and establish procedures to maintain 
mutually acceptable standards of water ~uality of the Zerqa River. 

2. Borrower covenants that within one year following the 
effective date of the loan agreement, a plan for the disposal of 
dried sludge from the sewage treatment plant will be prepared and 
within two years following the effective date of the agreement the 
plan will be implemented. 

3. Borrower covenants to undertake, within one year from the 
effp.ctive date of the agreement, a feasibility study to review the 
requirements for expanding the treatment of the increased quantity 
of piped sewage which will result from the Project. Upon completion, 
Borrower, in consultation with AID, will prepare and implement ~ plan 
to expand sewage treatment plant. 

4. Borrower will undertake, within one year from the effective 
date of the Agreement, a stud~ of the financial constraints limiting 
the access of lower income families to the water and sewerage system 
and identify means of assisting those families as needed. The results 
of the study will be reviewed by Borrower and AID, following which, 
Borrower will establish procedures, as agreed between the Borrower 
and AID and within a mutually-acceptable time frame, to assure access 
of lower income families. 

5. If borrower determines that the total annual withdrawal 
from the King Talal Reservoir will exceed the level stipulated in 
the reservoir operational plan submitted in conformity with the con
ditions precedent to initial disbursement, Borrower agrees to review 
the proposed revised operational plan with AID, including an assess
ment of the environmental implications of the anticipated increased 
total annual withdrawal and to take such steps as may have been agreed 
in such review. 

6. Borrower covenants to undertake, within one year from the 
effective date of the Agreement, a study of solid waste disposal 
within Amman, including the relationship between current waste dis
posal and Amman's water resources. Results of the study will be re
viewed by Borrower and AID and the agreed results of such review 
incorporated in procedures for disposal of Amman's solid wastes. 
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7. Borrower agrees to review with A.I.D. possible rate schedules 
for water and sewerage ser'/ice during the course of the project and 
devise a rate structure which will make the AWSA financially viable. 

C. Negotia·~;g Status 

5.05 All the above conditions and covenants have been discussed with 
and agreed to by NPC and AWSA. No difficulty is foreseen in the nego
tiation of the loan agreement. 
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Project Description 

The proposed project consist of the expansion of the water 
supply system to the City of Amman, Jord.a.r~ and the expansion of 
"the water distribution and sewerage systems ·..rithin AmIrian. 

1. Water SUll'Oly 

Amman now de];lends on two aquifers :-n the Amma.n-Zarqa 
basin for its water resources • Instability of production 
typifies tbe pel"for:nance of the existing well ~iel:is. A review 
of the per:'or::lBIlce of the wells was conducted i1l August 19T7, 
and !~an examination of the data obtai.ned it can be concl~ded 
that tbe aquifers are being mined. 

Thorough investigation of the two aqui:'e~s has led to 
the conclusion. that the future de:n.a.nds of Amman cannot be met 
frcm these sources. Therefore, studies have been conducted by 
the Amman'tlater and SeweraJ5e Authority (AWSA) and its consultants 
in which alte:":lative potential sou:"Ces have been exami...'1ed i:l 
order to dete~~e their ?ossible utilizatior. for P~'s 
;.rater s~pply. S:..x g~o\JIldwater a:..d ~ot..:..:' surface wate~ sources 
wer~ studied. ~f ~hese sou:ces only the :li::g ~a.1a.l. :)am ~ese!'"'ro:!.r 

is a.-ra.ila.ble for devel~en't t . :neet .AI!IIIl.8.l: IS i:mled..:!.ate :leeds. 
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~e Ki~ ':'a..l.a.l De:::. ::-ese!""lo~ :'s loca-:ec. a:~cu"c 35 K:l 

::lor-:::wes"c of ,'\--8""1 on :=.e Za...:"~a ::\:':le: c.~.s-:::-ea=. :'::-=t!l Am.an 
e.::.c. :c::--:..e..:: IS seco!:c. l.:..:'ges: ci:j· 22.l"~a. :~e;)a=:. -.. -as ::-ece::t.l:,r 
c""t!.:'le:ed a..::::.:!. :he ::-ese!""lci: is :''; 11- "'g. !O";a.l ::-ese!""lci.::- -Se--
st.o::-Bge ca:;acit.y is a:;proy':..=la:e~v 45 Y!c3. T~e ?rojec-c lrill 
make ?cssi:le ";=.e t.ra..::::.~~ssicn c:' a~rox~";ely 15 ~3 ~er =------ar"'~ to t=.e AWSA syst.e:n in ~ .!he :'irst s:age eleme!lts 
i.=. ";!:le ·..rate: tra=.s::.ission ~:rst.e:::. includ.e: float.~ intake, 
treatnent plant, pumping stations, :r~ssion li!le and 

-------------------te::-:ninal res e!""loir. Wa toer will be pumped !rom the izlta.ke 
directly into tbe treabent plant ..... cich ba.s an a?proximate 
capa.ci ty of 700 lps and thence into 8...""1 800 m. t:'ans:rissi.:m li.."1e. 
T:lree PUlII];li.:lg s"ta:ior.:;; ""'-;_11 :provide the 900 m lift !rem the d.a::l. 

--=----'~~---::-eservoir to tbe te~al r~se.~oi: i= _~, wcicb has a p~ed 
capacity of 35,000 ~3. This reser-roir '",ill::e i::.s:a.lled at 
a.::. elevation a?,proxi:na.t.ely 100 J:l. below the r-..ighest service area 
i.::l A::!::i;..e.:l, az:.d t.be !'inal l~t into a high level c.::..s:Z'ibuticn " 

------------~------syste:l ·.rill be V""_a ":Jooster pUI:Ips. 

2. r";ater ;)ist::-ib' ... :::ion ar:d Sewerage Syste:n 

~s as?ec"'; 0:' the proposed project, whic:' is parLof 
AWSA IS cngoi.:lg work. pro;ram, would consist of exte!ldi!lg t-se-.;....;;;....------
.A.mma.n water dist::-i::ution syste::l a.:Jd the sewage collec":ion sys'te:n 
to icprove t~e levels of the service in Acman incl~d~~·~~g~·_~~_o~e~e ___________ __ 
areas in wt..ich the crean 'Ooor reside. Connectior.s to 'the 
water s1.Ip?ly syste::l are ~ected to increase frc:m 41,600 i.n" 
1976 'to 52,200 ~ 1980, -.nth a concc:mita::.t increase iIl-con.s~tion 
from 35 liters pe: ca:;i ta per d.ay (lpcd) to 48 l?Cd" " Water" 
produced -..rill i...:lcree.se from 14.21 ~/yes.r ir. 1976 to 20.00 
M!:l.3/year in ls-OC. Seo..,.ere.ge connec"tions are expec~ed to increase 
from 7,900 in. 1976 :0 28,000 in. 1980. S~a.ge flow will i.:lcree..s'-e----
f:-:m 2. 7 ~/yea:- in 1976 to" 8.3 !<!m3 in 198o . 

Speci.:'ic al.ly, the proj ect '..rill bclude: 

(a) Cons't~uctior.. of a.:;pr~"",ely 207 K:n.. 
of watr ~ I:lBi~, la."",e..~s a!ld bouse ~ 

CCn!leC~_Jns. 

(b) Cor.s:='.lc"tion of 225 !m. of sewerage 
:na.i.:lS, la:e!'u a::.d seI'7'ice con:o.ec":::'ons. 

(C) ~a::.sicn of the sewage ":::-ea~e.!:.t 
?la.::t :.nclu~ =-=.s"ta.llat:'on ::f a :lew 
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exc::a.r:.ge cos":. c~ :~e ".ra":.e~ !!.s:~_':lu-:ior. ~d sewe~e..ge sys":.e::s. 
A:J a=.:ici:;::a:es le::::! J "1.g a. total of $!;.O.5 ":.~ J' ion -:0 con":l":::Jute 
to t::e ~~ci=e o~ t.~e ~a":.er -:r~ssion sys-:e:s ~i:cl~ding 
·.rate~ :rea.'t:D,e."l":.), ":.ee dist!'ib' .. :,::ion and seve1"age sys":.e:n,s ,~d 
:be exp~sion of t::e sevage trea":.~e=t p~t. ~e Gov~ent of 
Jordan will f~ce t.be balance of tbe cost of tbe pr~j~ct~ 

Discussion o~ ~acts . 
I 

':~e folloc rg ~rieily discu.sses tee impact areas and 
sub-areas s~ize~ in tbe attached Impact Identificat~~~ 
ar.d !:valua. tion :Or::l: 

A. I..a.nd 'Jse 

1. Che.z:gbg the c~ar3.Cter of tbe l~d t:.rot:gh: 

a. Increasing the population: low • 

b. Extracting natural. resources: As disc~sed: 
above, Azt:ma:l is ex::-e.c":ing water !'~~ avcul.able grour.dwiter 
sources at a ratei:l excess of the potential recharge ot t~ese 
sources. Until the King !alal. wate~ transmission li~e·is . 
install.ed, AWSA "..ri~ have to i!:lcrease its :ni=.i:-.g of ":bese _ 
sCIl..."'"Ces. S~ce ~o'Cb tbe upper and. lower a.qui:'e:s are cur:-e:::."Cly 
ev!.denci:lg sie,-::i!':!.ca.::.t levels of pollution :'rom b~an souxces, ' -
tbe sbort-a~d lcng-te-~ ~act of 'the inc1"eased draY-down of 
~he aquifers should be evaluated. 

c. L~d clear~g: Cc~st:-uc"Cion of the wa"eer 
tra=smissicn syst~ ~~ll ~volve clear~g 0:' r~bt-of-way. 
C~ent i~~o~tion ~Cicates adve~se envi:-~en"Cal im?acts 
should be li::li ted. This obse:-vation shouli be ve:ii'ied. 

d. Chax.,ging soil c;"e"'acter: low. 

3. 'Nater ~U2.l:!.-;y 

1. ?~ys~c~ state of "Nate1": ~o ~:r.=a"Cion is 
aVC!.ilable :~e~::,::r :-eg~'ii:lg t:'e ~rese~t b'pe.c-: en g~l:Ild 
'o'W-a"Ce:' c~ -:be :''..:;:'....-:.; of so!.:.::' ·'{a.s":e (sl;,:.::.ge :":--:tl the 5e'Ha.ge 

-:r~a-=ne~I:: :.:~~ :.::c. g:..=:age :!.!s-;csa.l: ~:~ :. '":s !'·.:.-:~e :"::'~e.c-; 
en g:"ou::.c.-,.;~ e!' 
eva.l.~"Ced. 
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2. :=.e::.:..:e.:. a.::c. ~:J:"ol.=g:':e.:. s-:a-:es: ?~l.::.:.~:'~::. cf 'tte 
K.i.::.g ':'&2.al :-es~/o~= (· .... :..:..c~ l:..es :"owns"tree.=. 0:' .~ ~c. :o~d.an' s 
sec::r.d. ~ges-: :::':::i, :a:qa) s::ot.:.l.c. ":Je ::s:e:-"'..:.2.2.:r s-::.:..C.~ed s~::.ce 
~~e ?rojec~ .~_:l ::~ge :~e ~e of -:~e res~lo~= ~r=c 1-:s 
~t~dec.. use ~or i==~a~ion to ~he d~ p~~ose of i-~~atio::. 
~ ~a-:e= s~~~ :'or .~. !::e s~~dy s~cul:" evel~~e tqe ~act 
o~ so~c. "Nas-:e, ~d.~-:r~al sources of ?oll~~~o~, ~d. tbe ef~l~~~t 
ftor:. tte se-..rage :res.::mer.-: ?le.n~ (since a sUostaz:"tial. percen-:age 
of :'~e ".rater ~rac-:ec. :"':'Cl:l the rese:"'lo:.r :y ';'"flSA rr.e.y .re't:..:.r:l ."to 
:'he Za:qa ?i. ve: e..::.d tt.us to the reservoir accorfi ng -.0 .J\WSA' s 
ccnsu.lta.:lts). T:le qua.li ty of the ",..rater to be stored. has ~not- .. 
been accu...-s.:.ely dete..~ed si.:lce the reservoir is not yet 1".11.1. 
~st::~ i=for--ation is based. ~on fl~-=-g water at tqe dam site 
and upstrea::l. of it. '!'he reservoir will be filled "Hi :5 ·,..rater f-r=-=cm=--::;;'-
g:'o~Ora'ter sources ~ the .A.::::m.a.n-Zarqa basin and :-ai...'1Water. It 
is e.:'t:pectec. that re'; r.::water will d.i.l~te t::e relati"lely sa': -e (rDS __ " 
avexa.ge value 950 ~) groUD.d:'..,a~er to B.I1 est~ ... a'ted. 8qJ ,.:-pnl •. _ A· 
consu.lta:::lt to AWSA has stated. that the ~ect;ed che:::lical. cC'::!;o::;i ~ion 
a=d bacterill conta."''; ::B.-:ion of the reservo:': sbo\:l.d be s~cb. tt.at 
a. normal -,..rater treat:n.ent llrocess will be sufficient. ':::e!.r ---
fU:.d~ :Jgs i:ld.icate tha:' ~~ to a rate of ext!'action fl"om the 
reservoir of 30 Mc3/::ear, and ',ntbou"t ~ecia.i treatment, 
TDS and N03 concentra.tions ·rill be cWI:1.b-arably :.ugh d.uri!lg 2-3 
:non"tcs of the yea:, bll+. as a vho1e acce}J"tab1e acccrCi:lg to W3) 

s"tandards. 'l'he ef:'ect of occasional peak cOI:.centratioIlS codi ·oe 
reduced, the consul"':ant believes, by u.si.ng ~re gro~dwa.t"er. 
du:ri!lg these pe=iod..s. The:: concl~ions should. be v~ified _ 
and. the recCII:Il.'.e!lded -creab.ent ?lant to be constr-.:.cteq. l.mde the 
project sbocid. be assessed. _ . __ . 

~ a.e.d.i -:ioo, the i::Ipact of e.zlticipated c!:ar..ges i!l 
wa"ter ~ua.1i ty i:l tbe ~ Tala.l :-eservoir and its use for 
L~i~ated e.gricuJ;ture should be assessed. 

3. :'::cological. balance - ~ed.ium 

c. At:no~ce!"ic 

1. .A.:..: addi "':i-res - None 

2. ).:.;: ?ollu"ticn - :qone 

3. ~rois e pollu~ion - None 

8ESTAVAILABLE COpy 

http:extrac.ed


D. :a.ral Resources 

1. ivers__, al-tered ase of water: Since the Ki:. 
Ta.La De= a.nd rese.-ro4r are .- ol -- e, =- eni on.ental Lspec '.s 
o' t.ei- --.-ru--i~z "wiZbe ".nder-a.Le= ; o-nneczion with t-he 
project eoxcept cza.nes im the quality of the water in the 
resenroir noted above. 

2. -reversible, inefficient cc==-i4ents: None. 

E. Cultura&l 

1. t.ering ;kysical symbols: None 

2. Di ution of cultural traditions: None 

F. Socio-Econc-ic
 

1. Changes in emloyment/employment patterns: me 
provision of' a dependable water supply (quality and quantity) 
is essential for the ccztinued economic grcwth of A=an. 
Wthout the project, severe restrictions would be placed on 
growth and the qual ty of life would deteriorate. 

2. Changes in population: None. 

3. Changes in cultural patterns: Little. 

G. :Health 

1. Changig a natural envi.rcent: Little. 

2. Z-iinating an ecosystem element: Little. 

H.Gene--'! 

1. :nternaticnal impacts: None.
 

2. Controversial impats: None.
 

3. Other factors: Ncne.
 

On the "aasis of the above, it is rec=:mended that an 
Z-ircnment.al Assessment be undertaken. 

BEST AVAILABLE COPY 

http:Z-ircnment.al
http:nder-a.Le


47T TrOt ItAN1MPACT 1 -'C [VALUATN'--RM 

Impact
 
SIdentifica:ion,
..-nac~t Areas and Sut-areas and Fvaluaton 

A. LAND USE
 

1. Changing the character of the land through:
 

a. Increasing the population L
 

b. Extracting natural resources H
 

c. Land clearing U -"
 

d. Changing soil character L
 

2. Altering natural defenses
 

3. Foreclosing important uses
 

4. Jeopardizing man or his works
 

5. Other factors
 

B. 'VATERQUALITY
 

1. Physical state of water 
 _ 

2. Chemical and biological states U
 

3. Ecological balance 
 M
 

4. Other factors
 

J-N - No environmental imnact 
L - Little environmental impact 
M4- 11ccerate environmental impact 
H - Hior environmental imoact 
U - .'ow.n environmenzai Hm:at-. 



I2~ACT "CEtFTI ICATICN AND 

C. T~S~~ C 

I. A4r additives 

2. Air pollution 

3. ioise pollution 

4. Other factors 

EVALUATIO. F 

, 

N 

..
?ase cf 9 

D. NA.URAL RESOURCES 

1. Diversion, altered use of water 

2. Irreversible, inefficient commitments 

3. Other factors 

L 

L 

E. CULTURAL 

1. Altering physical symbols 

2. Dilution of cultural traditions 

3. Other factors 

-

N 

N 

F. SOCIOECONOMIC 

1. Changes in economic/employment patterns 

2. Changes in population 

3. Changes in cultural patterns 

4. Other factors 

_ 

H 

BEST AVAILABLE COPY
 



7'ACT T N-,I FI iUri M'ITLJ E U7 i;..u"I 
A .....L7Z-H 

G. KEALTH 

ha.Cnging a natural environment 

2.Elminating an eccsys:em element v,,_ 

. ]ther factors 

L 

A" 
7 

_ 

H. GENERAL 

1. International 

2. Controversial 

3. Other factors 

impacts 

impacts 

N 

N 

I. OTHER POSSIBLE IMPACTS (not listed above) 

Prepared By: Terrence J. Brown Date: 2/7/78 

Project Location: Jordan 

Pro.iect Title: Amman Water and Sewerage. Project 

BM AVAILAtW[E ul 
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TECHNICAL ANALYSIS
 

The Project consists of the following major elements:
 

Construction of a 25 km. water transmission pipeline from
 
the King Talal Dam reservoir to terminal reservoirs at the
 
outskirts of Amman, including water treatment facilities,
 
pumping stations and reservoirs;
 

Construction of a 4 km pipeline from the terminal reservoirs
 
to a distribution reservoir in the city;
 

Expansion of the water distribution and sewerage systems
 

within Amman;
 

Up-grading the sewage treatment plant for Amman.
 

The following sections will summarize the results of the detailed
 
feasibility/design studies completed for the various project elements,

including detailed cost estimates.
 

A. King Talal Dam Water Transmission Pipeline
 

1. Alternatives Analysis
 

As a result of the rapid growth of the population of Amman and
 
the limited groundwater resources which now supply the city, chronic
 
water shortages and significant suppressed demand for water have
 
developed. It has been determined that groundwater resources within
 
the Amman area are not adequate to safely meet demand beyond 1980/81

(even this will require mining available groundwater resources);

therefore, other water resources must be developed as rapidly as
 
possible. The King Talal 
Dam reservoir has been identified as the
 
only available source of additional water of adequate quantity and
 
quality which can be brought into Amman within the 
near future.
 
The following summarizes the data upon which these conclusions are
 
based.
 

a. Projected Water Demand for Amman
 

A number of factors make an accurate assessment of the
 
demand for water in Amman to the year 2000 difficult at best,
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irc H4,g: 
 (1)the lack of reliable records on 
the actual supply and
consumztion of water; (2)demand for water has been inhibited for a
nurrber of years due to 
the inadequate supply of water; and
-c,.ation of Amman and its projected rate of growth is 
(3) the
 

a subject of
considerable controversy. 
Two recent studies have been made projecting the demand for water in AnTnan, 
the "Feasibility Study for the
Amman Water Supply and Sewerage Facilities" by Vattenbyggnadsbyran
(VBB) in association with Fawzi 
and Associates, prepared in 1976 and
"North Jordan Water Use Strategy" by Howard Humphreys and Sons in
1978 (draft). 
 The VBB and Humphrey projections are presented in
Table B-1.
 

As indicated in Figure Table B-1, 
 VBB and Humphreys difTer
considerable as a result of the following:
 

(1) The average annual 
rate of growth of Amman from 19752000 was estimated to 
oe

Humphreys. 

3.9 percent by VBB and 4.7 percent by
The social and environmental analyses (Annex E and F
respectively) support the higher growth rate used by Humphreys.
 

(2) VBB's projected increases in annual consumption are
based upon total estimated rates of actual consumption in 1975 and
assume an increase in per capita consumption of 2 ipcd/year. 
Required production also is based ,ipon the assumption that unaccounted
for water will decline from 44% of water production to 30%. Humphreys
estimated what consumption would have been without a supply constraint
(including su pressed demand) but with a less rapid increase in percapita consumption.
 

(3) VBB's baseline population estimate was 
30,000 less
than Humphreys'.
 

Although Humphreys may have more accurately estimated demand
for water in Amman, VBB's projections for required total water production will be used for projecting water needs for the following
reasons. 
 First, it is unreasonable to assume that actual demand can
be fulfilled given the shortage of water in North Jordan and the time
and cost of developing additional water 
resources. Second, the data
base is extremely weak for the measurement of total demand. 
 In view
of the uncertain data base, it appears reasonable to accept the VBB
projections as minimum water production requirements with (at best)
 



TABLE B-1
 

Projected Non-Agrlcultural Demand for Water in Amnian
 
1978-1990 (in 1,000 cubic meters/year) 

VBB HUMPIIREYS PROJECT PROJECTIVE 

YEAR 
WATER 
SALES 

WATER 
PRODUCTION DEMAND 

WATER 
SALES 

WATER 
PRODUCTION 

(Of which:) 
(Aquifers) (K. Talal) 

1978 
1999 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

12,022 
13,105 
14,235 
15,431 
16,694 
18,008 
19,371 
20,805 
22,291 
23,827 

28,846 

21,467 
22,991 
24,543 
26,154 
27,824 
29,521 
31,243 
33,024 
.34,829 
36,657 

43,706 

28,900 
41,700 
44,500 
47,500 
50,700 
54,200 
57,900 
61,800 
65,400 
69,000 
73,000 
71,100 
81,500 

11,700 
12,730 
13,880 
14,700 
16,700 
18,000 
19,200 
20,800 
22,300 
23,800 
25,300 
27,000 
28,800 

18,000 
19,000 
20,000 
21,000 
23,500 
25,200 
26,700 
28,900 
31,000 
33,100 
35,100 
37,500 
40,000 

(18,000) 
(19,000) 
(20,000) 
(21,000) 
(20,000) 
(20,000) 
(20,000) 
(20,000) 
(20,000) 
(20,000) 
(20,000) 
(20,000) 
(20,ooC) 

3,500 
5,200 
6,700 
8,900 
11,000 
13,100 
15,100 
15,100 
15,000 
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very modest increases in per-capita consumption. To fall below those
 

projections would imply a deterioration in per-capita 
consumption.
 

It is clear, however, that by the end of the 
Project and beyond,
 

The
 
water demand will continue to be suppressed by limited supply. 


projected water sales and water production 
estimates used for the
 

It should be noted that total
 Project are presented in Table B-1. 


water sales are lower than the VBB' projections 
to 19C2, reflected
 

Project water production
sales in the period 1976-77.
lower actual 

estimates (water sales plus unaccounted for water) is

somewhat lower
 

a result of lower anticipated water losses.
 than VBB's projections as 


Current Water Resources
b. 


water supplied to Anman is ground water 
extracted from
 

All 

wells tapping the two aquifers which underlie the Amman-Zarqa 

basin,
 

nd the lower aquifer (Hummar).

the upper aquifer (Amman Wadi Sir) 


Several detailed investigations of these 
aquifers have been made.
 

The following analysis is based on that 
prepared by VBB:
 

(1) Upper Aquifer
 

The upper aquifer is unconfined and is recharged
 area of the
 
naturally by rainfall and wadi floods within the 850 km 


Aimman Zarqa basin. VBB estimates that the natural annual recharge
 

is approximately 12 Mm3 . An
 
of the aquifer in the Amman area 


3/year enters the aquifer from cesspool effluent and
 
additional 9 Mm

2 Mm /year from leaks in the water distribution 

system. In 1976,
 
Based
 

Amman extracted approximately 13 Mm
3 from the upper aquifer. 


on a computer simulation analysis VBB estimates 
that out of that
 

from the natural recharge, 6 Mm3 from cess5 Mm3 were derive
total 
 As a refrom distribution system leakage.
pool effluent, and 2 ft 

sult of the higher level of cesspool effluent being re-cycled through
 

the upper aquifer, water quality is deteriorating 
as indicated by
 

dissolved solids (TDS), nitrates, and
 
increased levels of total 

bacteriological contamination.
 

(2) Lower Aquifer
 

The lower aquifer is confined and is recharged 
from
 

outside the Amman-Zarqa basin by both direct and 
indirect infiltra

natural recharge of the lower
 tion. VBB estimates that the tgtal 

on the order of 5 Mm /year for the entire basin. 

Approx
aquifer is 

imately 9 Mm3/year is being extracted from the aquifer which
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represents an overdraft of approximately 4 Mm3/year. Amman extracted
 
approximately 5.5 Mm3/year from the lower aquifer in 1976. Water
 
qual1y is good although some nitrate build-up has been recorded.
 

As a result of an analysis of the recharge and extraction
 
rates for the upper and lower aquifers, VBB estimated the total
 
sustainaale yield from the aquifers assuming that the water and
 
sewerage system discussed below were installed. The s stainable
 
yield from the upper aquifer was estimated to be 10 MmJ/year on.e
 
the sewerage system is fully operational. This consists o; g Mm3/
 
year from the annual natural recharge of 10 Mm3/year (2Mm /yr.

cannot be extracted for technical reasons) and 2 Mm3/year from re
charge attributable to leaks in the distribution system (normal
 
parameters for water loss from a distribution system are between
 
15-20% of total production). This will gradually increase to 5 Mm3!
 
year as the distribution system expands. Regarding the lower aquifer,

total yield should not exceed 2-3 Mm3/year in order to avoid mining

of the aquifer. Short-term mining may be necessary however, until
 
additional sources of water are brought into production.
 

d. Other Resources
 

VBB also evaluated alternatives for the supply of additional
 
water to Amman to the year 2005. Six ground water and four surface
 
water sources were investigated. Of these, only two were identified
 
which appeared to satisfy the water quantity, quality, and avail
ability requirements necessary to augment Amman's existing ground
 
water resources: the King Talal Dam reservoir and the proposed
 
Upper Wadi Wala Dam.
 

VBB recommended that the first outside resource to be
 
tapped for Amman should be the King Talal Dam reservoir in an amount
 
of at least 12 Mm3/year. This was seen as the only resource which
 
can with certainty be brought into operation by 1980-81. King Talal
 
reservoir was to be developed in two stages of 20 and 12 Mm3/year

followed by the Upper Wala Dam with an estimated capacity of 12 Mm3/
 
year and finally a third stage of the King Talal reservoir of more
 
than 20 Mm3/year.
 

Subsequent to the VBB recommendations, oroblems were
 
identified which have significantly changed the anticipated sources
 
of additional water for Amman. These are as follows:
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(1) Use of <inq Talal Dam Reservoir
 

The King Talal Dam was built to provide water for
 
irrigation in the Jordan Valley by controlled release of water into
 
the Zarqa River. The Government of Jordan has determined that the
 
first stage of diversion of water from the King Talal reservoir to
 
Amman will not exceed 12 Ym-7iyear net abstraction or approximately
 
17 Mm3/year gross abstraction.
 

(2) Other Resources
 

VBB did not include use of the Maqarin Dam reservoir
 
as a possible source for water for Amman. The GOJ is currently re
viewing the possibility of constructing a pipeline from the Maqarin

reservoir to Amman which will provide water for municipal and indus
trial use to North Jordan, including Irbid, Zarqa, and Amman. Such
 
a pipeline could provide an estimated 25 Mm3 annually to Amman
 
beginning in approximately 1987.
 

(3) Amman Ground Water
 

Humphreys indicates that the upper aquifer is not
 
being fully utilized and additional water could be provided. No
 
precise quantification of this resource has been made.
 

(4) Re-circulation of Waste
 

The Kino Talal Dam reservoir on the Zarqa River is
 
downstream of Amman and the industrial center of Zarqa. All effluent
 
from the Amman sewage treat ent plant, from Zarqa, and agricultural

run-off flow into the Zarqa and thence into the King Talal reservoir.
 
It is estimated that approximately 50% of all water extracted from
 
the reservoir for Amman will return to the reservoir in the form of
 
effluent from the sewage treatment plant. As discussed in detail in
 
the Environmental Assessment, extraction of water from the King Talal
 
reservoir for use in Amman in amounts greater than 17 Mm3/year will
 
result in a gradual, significant increase in the nitrate level.
 
Reduction of nitrate levels is feaQ >le, but would require complex
 
water treatment. At minimum, addi-. nal water of good quality
 
should be tapped prior to the consideration of an increase in the
 
amount of annual withdrawal from King Talal beyond 17 Mm3.
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(5) Upper Wadi Wala Reservoir
 

Construction of a reservoir in the upper reaches of
 
the Wadi Wala would impound the erratic flood flows 
in that wadi.

Although the hydrology is sufficiently known to make preiiminary

estimates of yields, the erratic nature of the floods indicates that

it would be necessary to 
store the first four or five years' run
off following completion of the dam prior to extraction of water for
Amman. Therefore, water resources would not 
be available from this
 
source for at least nine years following initiation of the project.

In addition, the geology of the area 
is less than ideal for dam con
struction and water impoundment.
 

As can be seen 
from the above, there is considerable un
certainty about the future sources 
of water for Amman. It is clear

that significant additional resources will be necessary by 1980-81
 
to meet the minimum needs o, he city. 
 It also is clear that the

only available source of watc 
is the King Talal Dam reservoir.
 
Beyond that, hcwever, GOJ policy decisions regarding water alloca
tion in North Jordan based upon further studies, including more
 
detailed and specific knowledge about the water balance in the

Amman-Zarqa basin, will be -ecessary. Given the possible other
 
alternatives and in light of the environmental issues, the project

is based upon the concept that the maximum withdrawal from King Talal

reservoir will 
be 17 "m /year and that Maqarin reservoir will provide

the next increment in water resources. Existing resources from the
aquifers plus the 
King Talal reservoir will provide sufficient water
for Amman until approximately 1987 
(15 Mm3 + 13 Mm3 from aquifers).
 

2. King Talal Reservoir Water Transmission System
 

The detailed design study for the pipeline and water treatment
 
facilities was 
prepared by SOGREAH, a French engineering consultant
 
under contract to AWSA. 
The final design report was completed in
February, 1978. 
 The system is designed to be capable of delivering

annually 12 Mm3 + 40 percent upon completion, or a total maximum

volume of 17 Mm37year. It is anticipated that a total of 2 Mm3/year

will be provided to villages along the route of the pipeline, although

the number and location of these branches have not been defined.
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To avoid pumping during periods of peak power consumption in
 
the Amman/Zerqa area, pumps will operate a maximum of 20 hrs/day.

Therefore, the system is designed to del'ver a maximum of 650
 
liters/second (Ips). The major components of the system as designed

by SOGREAH are: water intake structure; apprcximately 25 km of 800 mm
 
and 4 km of 600 mm diameter pipes; complete water treatment and pre
treatment plants; and to terminal reservoirs with a capacity of
 
10,000 mA each. The following is a summary of the major components
 
of this system.
 

a. Water intake Structure
 

The king Talal Dam was designed only to provide irrigation
 
water to the Jordan Valley thrcugh regulation of the release of water
 
into the Zarqa river below the jam. Maximum live storage capacity

is approximately 43 "m3. The cifference between the maximum and
 
minimum height of water in the dam, used for SOGREAH's analysis is the
 
difference between the maximum level nth a raised dam and the
 
irrigation water offtake, approximately 48.5 m in the first stage
 
and 58.0 m in the final stage after raising of tne dam. Rapid increase
 
in the water level as a result of wadi floods during the early part
 
of the rainy season alo can be expected. Several alternatives for
 
the intake structure were considered, including a concrete intake
 
tower in the reservoir, wet or dry shafts beside the reservoir, and
 
a floating platfonn. For technical and economic reasons, a floating
 
platform was selected. The floating pump station will support

variable speed pumo units and be held in place by anchorages fixed
 
by means of cablee and a constnt torque winch on the opposite bank.
 
Water will be pumped from a depth of 3 meters and delivered to a
 
fixed collector on the bank by means of flexible pipes at a discharge
 
rate of approximately 682 lps. 

b. Pretreatment Plant
 

The pretreatment facilities consisting of prechlorination 
and screening will be constructed close to the intake station at an 
average elevation of 230 meters above sea level. Prechlorination will 
not only provide primary dis'nfection but will also serve to oxidize 
iron and manganese, if any. Thlorine dosages are expected to be in 
the range of 2 to 5 mg/l cepending on the season. Heavier doses may
be employed periodicaly :o produce a shock effect (to oxidize organic 
matter in the pipe line and to protect it from algal q-owths). The 
screening device with 5 mm mesh will remove coarse solids which were
 
not screened out in the water intake.
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Since the King Talal reservoir was only completed in 1977,

there are no records to indicate the amount cf eutrophication that
 
will occur in the reservoir. it is anticipated that, with an :ncrease
 
in the amount of sewage that is recycled, the amounts of algae in the
 
reservoir wil" also increase. With the in:ake pipe three meters
 
below the surface of the reservoir the quantity of algae drawn into
 
the system may be minimal, even at times of heavy algal blooms. If
 
algae do become a problem, it may be possible to adequately control
 
them with the application of copper sulfate in the reservoir. Pre
chlorination will also provide some control. The consultant has,

however, provided space for microscreening with 35 micron mesh; but
 
the installation of this equipment has been deferred and will 
take
 
place only if the presence of important quantities of algae is noted.
 

At the pretreatment plant there will be a building for the
 
storage and feeding of chlorine. This building will also house the
 
control equipment for the screening and microscreening devices.
 

c. Treatment Plant
 

The treatent plant has been designed according to French
 
practice. The description given below includes some comments based
 
on American practice. These comments were discussed with the consul
tant at his office in 5ecember 1977 but he made no changes in design.

They will again be considered when AID reviews the final drawings.
 

The plant consists of the following units:
 

(1) Four rectangular presettling tanks, which have a dual
 
function:
 

a. Compensating or regulating function to allow the
 
station to operate with almost constant discharge. This function
 
could also be achieved by constructing a rcjulating reservoir at
 
the inlet to the treatment plant.
 

b. Presettling functicn: during normal periods of
 
light turbidity the tanks will be used to settle the sludge removed
 
:rom the filters during cleaning to be settled; and during periods of
 
high turbidity, aluminum sulfate will be added to water and -,he tanks
 
will reduce considerably the concentrations of suspended matzer. The
 
first of these functions is unnecessary since the washwater from the
 
filters could be returned to the entrance to the flocculator. The
 
effectiveness of the second function could be enhanced by installing a
 
flocculator ahead of the tanks.
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(2) A cascade aerator, made up of a series of weirs, "to
 
oxygenate the water, oxidize the iron and manganese, and strip the

dissolved gas". 
 Whether or not this unit is necessary and whether
 
this is the best place to aerate the water are debatable. In any

event 	it 
uses up 7.5 meters of head. The annual pumping cost to lift
 
the water an additional 7.5 meters is roughly JD 6,850.
 

(3) A flocculator with a detention time of 10 minutes,

where aluminum sulfate, a flocculation aid and, if necessary, powdered
activated carbon are added and mixed. 
 The unit should probably be
 
preceded by a rapid mixing device with a detention time of 10 to 30
 
seccnds.
 

(4) T,' circular sedimentation basins, 35 m in diameter,

with a settling rate of 1.25 m/hr.
 

(5) Six rapid sand filters with a surface area of 80 m2 and
 
a flow rate of 5 to 6 m/h. This is the standard rate for sand filters.

With 	the use 
of dual media (sand and coal), much higher filtration
 
rates can be achieved. The consultant has allowed for bidding on
 
dual-media filters as an alternate.
 

(6) The following ancillary structures are planned:
 

(i) 	a building beside the filters which will hous2
 
the filter controls and:
 

equipment for the preparation and distribu
tion of chemicals: containers, mixers,
 
hoppers, dosimeters, etc. The doses of chemi
cals 	will be adjusted manually;
 

the monitoring and control room for the

station as well the central control
as facility

for the ent~-f water ,uDply system;
 

---	 fully-equipped offices;

sanitary installations, septic tank
 
a 
workshop for repoirs and maintenance
 

--- other ancillary equipment including:
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compressors for the filter gate drive and
 
the regulation of the levels in the anti
water-hammer tanks boosters for filter
 
cleaning; fully equipped laboratory for
 
control tests.
 

(ii) a building for storage of chemicals
 

(iii) a building for chlorination comprising 3 rooms:
 

tank room with a monorail
 
chlorinator room
 
a monitoring and control room complete with
 
emergency and first aid equipment.
 

This building is identical to the one planned
 
at the pre-treatment station. Together, these
 
two buildings can store a month's supply of
 
chlorine. Additional empty chlorine tanks will
 
be supplied to allow for stock replenishing.
 

There is no provision in the design for the disposal of the
 
sludge produced in the treatment process. This is a matter of environ
mental concern. AID will not approve the final design until provisions
 
are made for the disposal of sludge.
 

The plant has been designed for an input of 682 lps and an
 
output of 650 lps. (The difference is the maximum amount that would
 
be unavoidably wasted with the sludge). The flow rate of 650 lps
 
assumes that the plant will operate at 17 Mm3/yr or less. If the
 
Jordan Valley Authority (JVA), the owner of the King Talal Dam and
 
Reservoir, imposes a seasonal pumping schedule (similar to that pro
posed in Harza's feasibility study*), AWSA will be able to withdraw
 
a qaximum of only 13.81 Mm'yr at a pumping rate of 650 lps. (See
 
Table B-2.)
 

In order to obtain the flexibility required 'or a seasonal
 
pumping schedule, one additional (standby) pump would be needed at
 
each pumping station and the presettling, flocculation and sedimenta
tion processes would have to be modified. No additional filter
 

*Harza Engineering Overseas Company, "Jordan Valley Irrigation Pro
ject Stage II Feasibility Study, January 1978, Volume II,Appendix C,
 
Table C-7.
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media. These
capacity would be needed if coal and sand are the filter 


be discussed again with AWSA and the consultant during
changes will 

the review of the final construction drawings and modifications made,
 

if possible. The additional cost, if any, of the changes would be met
 

from the physical contingency item in cost estimates.
 



TABLE B-2
 

Schedule for Seasonal Withdrawals from King Talal Reservoir
 
and Effect of Liniting Pumping to 650 Ips 

Net Abstractions - MCM Net Abstractions 
AnlIan* Villages Total + 40% 

January 0.30 0.17 0.47 0.66 

February 0.30 0.17 0.47 0.66 

March 0.50 0.17 0.67 0.94 

April 0.72 0.17 0.89 1.25 

May 1.23 0.17 1.40 1.96 

June 1.23 0.17 1.40 1.96 

July 1.33 0.17 1.50 2.10 

August 1.33 0.17 1.50 2.10 

September 1.23 0.17 1.40 1.96 

October 0.83 0.17 1.00 1.40 

Noveimiber 0.50 0.17 0.67 0.94 

December 0.50 0.17 0.67 0.94 

Airnual 10.00 2.00 12.00 16.89 

Maximum Abstractions
 
at rate of 650 lps
 

0.66
 

0.66
 

0.94
 

1.25
 

1.40
 

1.40
 

1.40
 

1.40
 

1.40
 

1.40
 

0.94 M 

0.94 

13.81
 

*lldrza 
Engineering Overseas Company "Jordan Valley Irrigation Project Stage II Feasibility Study, January 1978,
 
Volume It, Appendix C, Table C-7.
 

0 
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d. 	 Pipeline and P.mpirig Stations
 

An 800 mn coated steel pipeline, 25 km long, will be in
reservoirs (R15) of
stallea from tr.e intake station to two term inal 


10,000 m3 each, to be constructed under this project, at the outskirts
 

of Annan. From the terminal reservoirs a 600 .i coated steel pipeline,
 

4.035 km long, will be installed to take water by gravity to an exist

ing resevoir (R1O), which will feed the distribution system. The
 

foreign 	exchange costs of the pipe will be funded from the Saudi Fund
 

part of Contract 1. The selection of the pipe diameters of the two
as 

pipelines will be discussed later in this section.
 

at 	the intake station,
The water will be pumped four times: 

at the pretreatment plant (PS 1), at the treatment plant (PS 2) and at
 

an intern.,ediate point between the treatment plant and the terminal
 
reservoirs (R 15). Each pump station will be equipped with three
 
pumps, one of which is for standby. The pumps for the intake sta

tion, which are variable speed pumps operating on direct current, will
 
Fund. All the
be installed under Contract 1, funded from the Saudi 


other pumps will be from the same manufacturer and will be installed
 

under Contract II,which is partially funded from the AID loan. Space
 

is provided at each pumping station for the installation of two
 
a second stage of this project is constructed.
additional pumps, if 


Protection facilities against water hammer have been pro

vided in the fon of air-pressurized water chambers for each pumping
 

section, except in the section from the intake station to the pretreat

ment plant. The protection against water hammer appears to be adequate.
 

The consultant has provided for cathodic protection of the
 

steel nipeline from the intake station to R 15. The need for this
 

degree of protection against external corrosion in a dry climate will
 

be reexamined in the review of the final documents.
 

For the pipeline from R 15 to R 10 the consultant con
sidered pipe diameters of 580, 600, 700 and 800 mm. The installation 
of a 500 mm diameter would lead to high velocity flows (3.3 m/s) at 

650 lps and the dissipation of all available energy. The use of 700 mm 

and 800 mm pipe would require an excessively high dissipation of energy. 

The 600 mm pipeline appears to be a reasonable compromise: the velocity 
of 2.3 m/sec is reasonable, the lower head to be dissipated (45 m) 

makes it possible, by using a bypass system with R 10, to gravity feed 

the distribution network directly (either occasionally and possibly 
over-speed
continuously). This supply line will be fitted with an 
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valve and an air inlet device just below reservoir R 15 and a regu
lating valve to dissipate energy at the entrance to reservoir R 10
 
and an isolating or bypass valve so that water can be fed directly
 
to the distribution system. The pipeline appears to be adequately
 
protected.
 

A question has been raised about the selection of the 
diameter of the King Talal transmission line. The consultant has 
reconended a 800 mm line on the assumption that there will be a 
second stage of divelopment during which the flow would be 24 Mm3 
yr + 40% or 34 MmJ/yr. If,however, the output of the system does 
not exceed an average rate of 17 Mm3/yr (650 lps), a 600 =,i ,oeline 
would be adequate. 

Ideally withdrawals should be on a seasonal schedule to
 
conform to the irrigation demands of the Jordan Valley Authority.
 
Assuming that seasonal analysis was made of the power savings that
 
would be realized using an 800 mm rather than a 600 mm diameter
 
(see Tables B-4 through B-8). The installation of an 800 m pipe
 
would provide the flexibility needed to accomodate a seasonal pump
ing schedule. If a 600 mm pipe were installed, it probably would
 
not be possible to operate with three pumps at a pumping rate of
 
975 lps.
 



FOR 

TABLEeB-4 
HEAD LOSSES 

VARYING PUMP CONDITIONS 

No. of Pumps 

Section Geometric 

Head - m 

IS to PTP 113 

PS1 to R 15 787 

Total 900 

600 
Head 

Loss 

1 

42 

43 

One 

mm 
TDi! 

rI 

114 

629 

943 

Pump 

800 mm 
Head TDH 
Loss In 

1 114 

5 792 

6 906 

600 
Head 

Loss 

8 

174 

182 

Two 

mm 
TDII 

121 

961 

1082 

Pumps 

800 
Head 

Loss 

2 

43 

45 

mm 
TDIH 

115 

830 

945 

600 
Head 

I.oss 

12 

319 

331 

Three 

nim 
TDIi 

125 

1219 

1344 

Pumps 

800 
Head 

Loss 

5 

78 

83 

um 
TI)h 

118 

865 

983 

IS 

PTP 

PSI 

R .15 

= 

= 

= 

Intake Station 

Pretreatment Plant 

Pumplng Station No. 1 

Reservoir No. 15 -" 

-4 



TABLE B-5 
FLOW CONDITIONS 

(LITERS PER SECOND) 

Flow Conditions - liters/8econd 

IS to PTP 

PSI to R 15 

One Pump 

341 

325 

Two Pumps 

682 

650 

Three Pumps 

1023 

975 

mm 

0 

r%3 



TABLE B-6 

POWER SAVINGS 

(30-day month - 20 hours per day) 

Power Requlrement-600 mm pipe 

Power Requirement-800 mm pipe. 

)ifference 

Savings in Energy with 800 mm pipe 

Value of Savings @ JD 0.015/kwh 

One Pump 

485 kw 

466 kw 

19 kw 

11,400 kwh/mo 

JD 171/mo 

JD 2052/yr 

Two Pumps 

8652 kw 

7559 kw 

1093 kw 

655,800 kwh/mo 

JD 9837/mo 

.D 118,000/yr 

Three Pumps 

16,093 kw 

13,133 kw 

2,960 kw 

1,776,000 kwh/mo 

.JD 26,640/mo 

JD 320,000/yr 

D D 

-h 



TABLE B-7
 
POWER SAVINGS WITH A SEASONAL PUMPING SCHEDULE
 

January 

Net Abstractions -

Amman* Villages 
0.30 0.17 

MCM 

Total 
0.47 

Net Abstractions 

+40% 
0.66 

Pumping Schedule-Hrs/day 
One Pump Two Pumps Three Pumps 

20 -

Savilngs 
Pumping 

Cost-JD 
171 

February 0.30 0.17 0.47 0.66 20 - 171 

March 0.50 0.17 0.67 0.94 7 13 - 6,450 

April 0.72 0.17 0.89 1.25 3 17 - 8,387 

May 1.23 0.17 1.40 1.96 - 2 18 24,960 

June 1.23 0.17 1.40 1.96 - 2 18 24,960 

July 1.33 0.17 1.50 2.10 - - 20 26,640 

August 1.33 0.17 1.50 2.10 - - 20 26,640 

September 1.23 0.17 1.40 1.96 - 2 18 24,960 

October 0.83 0.17 1.00 1.40 - 20 - 9,837 

November 0.50 0.17 0.67 0.94 7 13 6,450 

December 0.50 0.17 0.67 0.94 7 13 6 450 D: 

Annual 10.00 2.00 12.00 16.89 
184,805 o 

-'I 
*Hlarza 
Engineering Overseas Company "Jordan Valley Irrigation Project Stage II Feasibility Study

.January 1978, Volume II, Appendix C, Table C-7
 



TABLE B-8
 

PIPE COSTS
 

Maximum Service 
 600 mm 800 mm
 
Pressure Length** Unit Price* 
 Total Unit Price* Total
 

60 bars 6,649 73 JD 485,377 130 JD 864,370
 

40 bars 4,840 57 275,880 102 493,680
 

25 bars 13,508 
 48 648,384 86 1,161,688
 

24,997 JD 1,409,641 JD 2,519,738
 

Difference in pipe cost - JD 1,110,000
 

* Price for laid pipeline - From SOGREAH Report, page 15. 

**From SOGREAII Report, page 38. 

For three-pump operation and a flow of 975 lps, the maximum service 
pressures for 600 mm pipe
 

will be greater than those computed by SOGREAH for an 800 mm pipe at 
1300 ips. The worst con

dition would be that all 
the 600 n pipe would have 
to withstand pressures of 60 bars. In that
 

case 
the cost of 600 mm pipe would be JD 1,824,781 and the difference in cost between the two
 

sizes would be JD 695,000.
 

Thus, the additional investment of installing 800 mm pipe now could range from JD 695,000 to 
(D (D
r. X
 

JD 1,110,000. The present worth of a savings of JD 182,000 at 
a discount rate of 10% is as follows: 0 

Over 5 years - JD 690,000 

Over 10 years- JD 1,118,000 
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e. Civil Engineering Works 

This item, Subcontract 11-4, includes the construction of earthwork
 
and access 
roads at the pretreatment plant, housing at 
the treatment
 
plant for operating staff, three pumping stations and four reservoirs.
 
The civil works for the intake station, pretreatment plant and treatment
 
plant will be built as part of the subcontracts for those units.
 

f.Electromechanical, Electrical and Control 
 m (Subcontract 11-3)
 
The electrcmechanical equipment includes: pumps and motors for three
 

pumping stations. 
 The electrical equipment includes transformers with
 
auxiliary switches and circuit breakers at the three pumping stations and
 

at the intake station.
 

Because of the distance between the water intake and 
-he terminal
 
reservoir 
 and because the pumping installations must be shut down during
 
the peak of power demand so 
as not to overload the electricity grid, a
 
certain amount of automatic operation is needed. 
 The installations upstream
 
of the 
treatment plant are regulated from downstream; 
in other words the
 
pumping stations are "slaved" to the level of the reservoirs to which they
 
are pumping. The installations downstream from the treatment station are
 
regulated from upstream; 
in other words the pumping stations are 
"slaved"
 
to the level in the reservoirs from which they are pumping. 
The consultant
 
has developed sequences for starting and stopping the pumps, which if
 
followed will avoid wastage of water and energy. 
 Each structure will have
 
equipment for the control and regulation of the structure itself.
 

The general control of all the installations will be effected from a
 
centralized control facility located in the treatment plant building. 
 The
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control facilit. 
will be connected 
to all structures and will transmit
 
Instructions and record and process all data supplied from the various
 
structures. 
 The types of information that will be 
transmitted are pump
ing staticn discharges, pump 
start and stop, 
very high and low levels in
 
reservoirs. manual 
or 
autorltic operation, operational faults, 
flow over

feed and 
chlorine leakage. 
 The equipment will include teletransmission
 

equipment, transritter-radio for transmission of systematic data and
 
transmitter-receiver 
radio for telephone links. 
 The teletransmission
 

equipment will be 
of he "ca'. -and-reply" type, whereby the central control 
point calls the local ccntrol points, which 
transmit 
on demand the 
infor

mation stored in memory between 
two calls.
 

While this 
is 
relatlvely simple computer equipment, it will still
 
require maintenance by 
trained mechanics. 
 I: is planned that 
the supplier
 
of the equipment will provide the necessary training of AWSA's employees.
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B. Water Distribution and Sewerage
 
1. GENERAL 
The water distribution and sewerage work in this project is 
an extension
 

of AWSA's ongoing program VBB was responsible for the design of this part
 

of the project. 
 The work is divided into eleven numberpd cnntracts and ti.7
 

unnumbered contracts. Contracts 1S 
for sewerage and 5WS 
for water and
 

sewerage and the 
two unnumbered 
zontracts 
for water and sewerage in
 

Wahdat an-
 Shelieh will be partially funded from the loan. 
The other
 

contracts will be financed 
from the World Bank credit and by AWSA.
 

Contract 1S includes 54.2 km 
 of main sewers, laterals and house
 

connections. 
 Contract 5WS includes 65.1 km of water mains, laterals and
 

house connecti :s and 
a booster pumping station; and 56.8 km of main sewers,
 

laterals and house connections and a sewage pumping station. 
 The work at
 

Wahdat includes 
30 km of water mains and 
18.5 of sewers while the work at
 

Shelieh includes 6 km of 
water mains and 6 km of sewers. The contract
 

documents 
for 1S and 5WS 
are ready for bidding. 
VBB has done the feasi

bility studies for the work at Wahdat and Shelieh. The engineering for the
 

design and preparation of contract documents will be financed from this
 

loan.
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.Unaccounted-for Water J 

>D 7 !he principa operating problem in 
the water supply sector 
in .nman
is the high percentage or unaccounted-for water. 
 Details for the 
period 1975
 
through 
1977 are shown as fo:llows:
 

% of Unaccounted-
Year Population 
 Water Produced Water Sold 
 for-Water
 
('OO) 
 ('000 -3)-------

1975 
 626 
 17,560 
 9,140 
 47.9
1976 
 655 
 14,210 
 8,330

1977 /1 685 

41.3
 
17,500 
 10,8 0 
 38.0
 

_ Pr-eoeczed.
 

-. _ The leakage survey conducted by AWSA in 
1974 estimated an annual
 
.oss of 
1.9 Mm3/year, or approximately 12% of oroduction, through leakage,
above ground defects, and substandard repair methods. 
 In 1975 more
3,030 leaks '.ere reported 

thin
 
and properly repaired; therefore, it is essential
*hat the prugram should be 
continued. 
 No illegal connections 
were detected
during the survey. AVSA now estimates 
that, as a result of the ongoing leak
detection and repair program, the annual 
loss due to leakage is less than 10%.
 

Through the installation of
2.09 improved telephone systems and with
he inauguration of 
the portable radio communication system, AWSA has greatly
impro.ved communication between key elements of 
the water distribution system.
^his aas led to a reduction in losses to less 
than I% caused by overflowing
 
reservoirs.
 

2.10 inaccurate metering is 
responsible for the largest element of
unaccounted-for water. 
 Production meters 
were found in 1972 to be overregistering by least 6% of
at the gross production. In 
1975 over-registration
was estimated 
to have reached 1>. of production. While AWSA is 
now esti,,
and moni-oriJn ?roduction meters, 
the procedures need further 
improvement.
The bulk supply from Wadi Sir 
to Amman was initialily recorded at 80 1/sec,
but a recent AWSA check at 
the point of entry into 
the Amman system showed
 
thle flow to be negligible due 
to

AWSA pays 

increased off-taking by Wadi Sir Municipality.
all the operating costs of 
the Wadi Sir 
system in addJton to an
annual fee to 
the Municipality of Wadi Sir 
for the right to use surplus water.
During negotiations an assurance was 
received 
that the Government 
shall ensure
that the Wadi Sir Municipality and AWSA shall make, by December 31, 
£978,
arrangements whereunder AWSA shall receive 
a specific daily supply of 
water
from the Wadi Sir springs in return 
for operating the facilities and the
 payment of a specific fee to 
the Municipality of Wadi 
Sir.
 

Z.11 Undoubtedly, the greatest determinant of 
unaccounted-for water
.he large number of cons-umer-owned meters on 
is
 

house services. Since these are
generally velocity meters, 
registration of 
low flow is inaccurate, partic
ularly in view of 
the equalizing effect 
induced by 
the roof tanks. in i975
 

BEST AVAILABLE COPY 
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.
'.'A° co jtants est:.-.ated an 	 annual liscrepancy of 4.8 .M3 or 27 cf pro
uc icn through un etercd f!ws. Under Credit 385-.JJ, AWSA purchased I2,KQ0 

neters to reTK'ace the unsatisfactory c'.nsumer-owned meters. How
olumetric 


're in stock until recently as a court
 
xer, zne maiorty or tnese meters 


nstall the
.tded that .:-SA wa-s nct authotL'2 to remove private meters 

)roblem has o been resolved
uthoriry's niv -s ai'_ charge a 	 meter rent. Th,. 

jara 3. " > ,r.4SA . cntly established r:eter replacement :rogram, 

through January 1978. AWSA has initial a water 
-,_00 mc:z.,rs were replacd 

agenz :. In the program, A,.bA is
:o-:servation program among Governmen 

water meters and replacing defective and
:onducting a continuing survey 	of 


hospitals and institutions. Faulty valves
inoperative meter, n scho,, 
'nder AWSA direct' and fittings are re--.aced by the agencies 

activity, the level of unaccounted-for
2. 2 As _; result of all the ,'ove 

to 41% in 1976 and is pro4r -d as 38%

w4ater haq been reduced from " in 1972 


over 47% unacc. .<2-fr
n 1977.1/ During 1975 for example, the ', of 

es' rite : 10% due to leakage, 107. to i:.
water w.as :;-ed upTia the following 

2,1.7%-!under registration in users' meter:3.
ac,-u'ate prcductioa metering and 

has pret luded the implementation of a 
However, fragmentation of resp,-asibility 

in order to ensure; ,-,1-,- ,,1_ ,F nn (rr, iint i for water. 
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refugee camps under an ongoing contract (para 2.17) will be installed free of 

charge. The average connection cost of JD 70.0 has not caused a major problem 

for owner-occupants. The existing covenant under Credit 385-JO requires that 

.- qA will take all necessary steps to ensure that all premises for which sewer 

S: eral3 are constructed under the project will have sewerage service connec

tins : not later than nine months following completion of the sewer 

:~als. This covenant was repeated in the new Project Agreement. In 

'tion, a-, ,,ement was reached that AWSA will levy a sewerage surcharge on 

propertes t.-.at are not connected to the sewerage system within the statutory 

three month period. 
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C. Sewage Treatment Plant
 

Practically all the sewage of Amman is conveyed by gravity
 
or by truck (cesspool pumpage) to the treatment plant at Ain Ghazal.
 
The plant is designed for primary and secondary treatment by the
 
activated sludge process and disinfection by chlorination. The
 
design of the sewage treatnent facilities is based on a connected
 
population of 300,000 persons and a daily sewage flow of 60,000
 
cubic meters per day (m3/day). The design criteria assumed a flow of
 
200 Ipcd, which will not be reached until the end of the century,
 
if then. The sludge treatment facilities consisting of thickener4,
 
digesters and sludge drying beds are designed for a connected popu
lation of 150,000.
 

The plant was designed by VBB and construction was completed
 
in An assessment of plant performance by VBB in 1976 showed
 
that about 135,000 persons were connected to the plant with a sewage
 
flow of only about 10,000 m3/d (about 74 lpcd). Under these con
ditions, of low flow and therefore a strong sewage, the sewage treat
ment part of the plant was operating much below its capacity while the
 
sludge digesters and drying beds ware overloaded. VBB estimated that
 
the facilities for primary treatment have sufficient capacity to handle
 
the sewage flow foreseen until 1990 but proposed that design and tender
 
documents be prepared for an extension of the facilities for secondary
 
treatment soon after 1980. VBB recommended an immediate expansion of
 
the sludge handling facilities and some improvements in the treatment
 
facilities.
 

In 1977 AWSA hired Binnie and Partners of London and Jouzy
 
and Partners of Amman to assess the performance of the treatment units,
 
to define precisely the immediate improvements needed in the plant and
 
the necessary expansion of the sludge facilities, and to prepare design
 
drawings, specifications and tender documents.
 

The consultants estimated that the population connected to
 
the sewage treatment plant in 1980 will be about 450,000 and confirmed
 
that the main treatment units will generally have sufficient capacity
 
until the end of 1980, but that the facilities for sludge treatment
 
and disposal require immediate expansion.
 

In a draft report dated January 1978, they recommended the
 
immediate construction of a new digestion tank of 6000 m3 capacity,
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together with the necessary digestion equipment. Their report also
 
provided for the construction of 15,000 m2 of new sludge drying beds
 
and 3,000 m' of sludge storage area (to fit the available space of
 
18,000 m2). In addition they recommended a number of changes in the
 
sewage treatment units to improve operation and treatment.
 

The consultants, however, had the following comments on
 
the construction of additional sludge drying beds:
 

The provision of these new drying beds will obvious
ly be an improvement in the present sludge drying
 
arrangements and the combined capacity of the existing
 
and new beds will cope with a large proportion of the
 
sludge depending on the drying cycle which will be
 
achieved with the new beds. However, it is expected
 
that considerable quantities of wet sludge will still
 
have to be tankered to the Municipal dump during the
 
next three years. This can of course only be accept
able in the short term and it will be necessary to
 
study the whole strategy for long term sludge treatment
 
and disposal in the next stage of development of the
 
treatment facilities at the works.
 

The consultants were 
then asked by AWSA to consider alternate
 
methods of dewatering the sludge. In a supplemental draft report

dated April 197, they recommended that mechanical dewatering by means
 
of filter belt presses instead of sludge drying beds be provided as
 
part of the immediate improvement program. These mechanical dewatering

units will have sufficient capacity to handle the sludge load for
 
several years after 1980; the number of units 
can be increased at
 
relatively low cost when needed.
 

The total estimated cost of the immediate improvements in
corporating mechanical dewatering equipment is JD 1.09 million 
(dom
pared to JD 1.25 million for the progrm with sludge drying beds).

The estimated total annual costs 
for the two methods of dewatering are
 
JD 154,900 for sludge drying beds and JD 161,800 for mechanical de
watering. These estimates, however, are not a true comparison of the
 
two processes of sludge drying by mechanical methods or on open beds
 
since additional drying beds or alternate means of dewatering will be
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needed at the end of 1980. 
 If additional drying beds could be constructed to handle all the sludge generated three years from now, the

total annual cost would be JD 289,000 as opposed to JD 161,800 for
mechanical dewatering. 
As space is not available for constructing

additional beds, it makes sense 
to go to mechanical dewatering now.
 

With the completion in 1980 of the expansion of the sewerage

system funded by this project, the flow to the treatment plant will be
about 30,000 m 3/d, if 
450,000 persons are connected to the system.

is expected that the design flow of 60,000 m

It
 
3/d, from a connected population cf about 900,000 persons, will be reached around 1988 or 1989.
Thus the primary treatment units, which are 
designed on the basis of
hydraulic loading, should have sufficient capacity until the end of the
next decade. 
 The secondary treatment (activated sludge) facilities
however, which oxidize the organic matter, are designed for a biochemical
 oxygen demand 
(BOD) load of 25,000 kg/d. The organic loading depends
on the numbe.c of persons contributing to the sewerage system. According to Binnie the organic loading in December 1980 will be 27,000 kg/d
of BOD. Therefore the facilities for secondary treatment should be
 

extended in 1980 or 
soon th~u----

D. Conclusion
 

The procposed roject will improve the water supply and distribution, sewage collection and sewage treatment facilities in Amman.

Design of the proposed syste-ms is in accordance with sound engineering
principles usLng acceptable design criteria and valid approaches.

The cost estimates h-ave b{:en reviewed by AID and are consideredreasonable (sde discussion of the costs of each element of the projectin Section II, Project Description). The criteria of Section 611 (a)of the Foreign Assistance Act have been met. 
Alternative options were
considered for the 
source of water, the water intake, the pipeline route,
the treatment processes:" p"e szC 
 of th. water transmission line and
water and sewage laterals, and the improvements to 
the sewage treatment

plant. The project works represent the least cost solution for expanding and improving the Amman water and sewerage system.
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FINANCIAL ANALYSIS ... ... . . r , G .. .. 

~~ Stateet as to Data Sources 

nlss rsnaini almost exclusively on
Ththe informationiaca and exp~l~natory aeno~tes made availableb h BD h 
infor aia n provided tht financial basis for the IDA Credit, "Amai' 

March 2, 1978. Two revisions were made by AID to those IBRD financial 
statements; one, a change in the presentation and the second, a more 
current estimate of the 1978-1981 AWSA investment program which had 

e f fa direct ect on the financial projections.
 

The presentation change was simple. Since the IBRD had separate linan
cial convenants for the water supply and sewerage sectors of AWSA's 
operation, the Income and Expenditure Statements were shown separately 
for both elements of AWSA's operations. These separate statements 
(Tables 2 and 3) are included but a table was added presenting an in
come and expenditure statement for AWSA's total operatiops (Table 1). 
The AID review of the income and expenditure experience and future 
performance of AWSA will include the total operations of the water
 
supply and sewerage utility.
 

The A.ID. calculation of estimated construction costs for the 1978
1981 AWSA program were about JD 1.4 million lower than those presented
 
in the IBRD Appraisal Paper.,. The time phasing or implementation plan
 
for the 1978-1981 AWSA investment program as calculated by AID was 
alsA different than the IBRD estimates. These revisions affected the 
financial analysis tables, For example, depreciation and the calculation 
of average net assets (as well as the rate of return and cash operating
 
ratio) were revised in the various income and expenditure statements
 
(Tables 1, 2 and 3). Construction Costs, and the Balance To'Be Financed
 
were revised in the Cash Flow Statements (Table 6) .nd the calculation
 
of Net Fixed Assets adjested in the Balance Sheets able 5). "
 

2. ,Past Performance 1974-1976 and Estimated 1977 \ 

Awsa's financial results during the three years 1974 through 1976
 
weie&unstaisfactory, with operating losses (including interest pay
ments) of JD 52,000 in 1975 and JD 557,000'in 1976 exceeding the
 
small surplus of JD 26,000 in 1974 (Table 1). The water supply seg
ment of AWSA was apparently responsible for most of the operating
 
deficits with negative returns in all three years - JD 69,000 in 1974, 
JD 139,000 in 1975 and JD 509,000 in 1976 (Table 2). The sewerage
 
component of AWSA's operations did provide an operating surplus in
 
1974 and 1975 (3D 95,000'ard.JD 87,000 respectively) and a aller
 
deficit in 1976 of JD 48,000 thereby reducing somewhat the operating 
deficits generated by the water supply sector of AWSA.. 

The major cause of these losses has been the high rates of inflation 
. during these years resulting in an increased AWSA operating cost of 

- 777T- M-1 

http:95,000'ard.JD


''A' 

Wa aa ~war a 
about 77 per cent resom
JD 953,C00 in 1 to0974JD 1,690,000 in'1976),'wi~ 0 histantial Inereune in wate~r so Id and only 

. a 'iaf Incrtn'..e 
in average water tariffs (from 68 fils/m3 to 79 fls/me3 or bout ' 6percent) and no change whatsoever in the water surcharge for sewerage.
Water sales in 1976 were almost identical wth the 1974 level, and
caused primarily-'by the drought in 
 "976.:
 

On January 1, 1977, AWSA increased the average water tariff by about50 percent (from 7 ilion Te s ils/m3)__ .The.-1977- s timats- (Table l)
dotpindicate an i ontved performance over 
1976 with a reduction in the
deficit before interest to JD 66000 from the JDi454,000 deficit in
1976, Increased interest payments (from JD 103,000 in 1976 to JD 251,000
in 1977) did offset a significant part of this improvement. a-"-


Future Performance 1978-1984
 

Construction Program 1978-1981
 

The most current estimated cost of the AWSA constanti s for for
1978-1981 is JD 35.5 million or $113.5 million at the JD 1 
= $3.20exchange rate. This total includescapitalized interest of about JD

2.0 million ($6.5 million). 
 and I

time phasing of the construction costs are presented in Table 6. From
1974 through 1976, AWSA's construction expenditures totallled JD 4.4
 

The sector de totails implementation
 

million.
 

198 a prsetedinthetalesnoed boe aperucoav o gramefor i,:
Income and Exenditure Projections
 

Tables 1, 2 and 3 provide estimates ofthe projected financial performance for AWSA from 1978 through',1984. The basis for the various
 
calculations are outlined in Table 7, theoexplanatory note to the a nancial projections.
 

The results shown in the income and expenditure statements for 1978-1984 as 
presented in the tables noted above appear favorable. AWSA 
asIan operating entity will earnan unweighted rate of return on average net fixed assets for 1978-1984 of about,5.5 percent. The weighted
average ( by average net fixed assets) is approximately 5.3 percent.
The water supply sector provides almost the total amounts of surplus
before interest for the entire period (Table 2) with a weighted rate 
of return.on average net fixed assets of,10.1 per cent. The sewerage

sector of AWSAt s operations for 1978-1984 manages to generate revenues

approximately equivalent to operating and maintenance costs 
(acumu
lative surplus befo f-interest of JD 44 thousands).
 

There are two major assumptions made in the 1978-1984 water supply .ihcome and expenditure statements 
(Table 2) that require addl'tional elabora
tion and discussion. These are 
(1) the average tariff (fils/im3)f 

watersoldand 2) the qu"antity of water sold.fr * .IThe projected average tariff for water sold (reenepe m3) is
a
 
follows: 


, ,, ;,a 

ii~ <-2
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e 78 t 

rsch ed 

saverage ffwa 

ion Januafre1n178 

raluated by+ WSate od acetd 

Thoeiporcnptan ,1neses ithe 

yh 

aerg 

+ r F,wter for 190tm 1 and 1981981984Re usi n t 1978 eae years r+28+i ::I 

i T ilusaatthebaeperobale n oincreasesare morvebs a getialer1978-79 -3% 
1980o8 -currnt97 d 28 4 19%ailuThae information• ws otavaihlble 

sceulorte ifeet lckcnsmtnlevelsaotdi h 

Tilutaethe prbbe978foaverage waternressitariffs.bsat n 
the~~~~ ~~ ~ 17 vrgIewItetaifCntnUd r that illustrative cal

culation, the following comparative results are-,recorded (JD thousand): 

~Surplus Before Interest (Deficit) 

Table Constant'1978 Average 

1980 
1981 

2 
106Q 
1513 

Water-Tariff 
310 
719 

+ 

/ 

Difference, 
-1370 
-79419 

19821983 
1983 

22521953 
1836 

(404)(909) 
(1218) 53048 

-2656-2962i 

2 By 1982, with the'average water tariff held at 1978 levels, the 
operating surplus becomes a pdeficit and the cumulative deficits are 
quite substantial. It would appear mst likely that substanthal in-a 
creases in AWSA price level for waer sold will be required by 19808 

given the projected continrang inflationin Jordanand the level of 
water 1nsalesshown 1able 2.1h i a i o 

Illustrative Financial Impact of Accelerated Us f King Talal Dam Water 
1978110601310 -1370 

The second me a essumptlonin Table 2,as p eviousl ndoted, is the 

level of wateIr sales. he following table details the water produc 
tion andsales schedules utilizedin Table 2 for 1978-1984(million m3) : 

Suifer 
Water Production.

King TlaDamei 
n.ave.a.e 

Tota 
Totaliff

Water Sa 

1981 1 1 . 719 -794,73 

192 -2656
222(44 
 21 



20.3 20.00 13.88 

W. 
 21.0 -- " 21.00 14.70 

I82 20.0 3.5 23.50 16.70 

1983 20.0 5.2 25.20 18.00 

1984 20.0 6.7 26.70 19.20 

Given the projected substantial increase in average water tariffs
 
adopted in the 13R) Appraisal Report, the financial incentive to
 
accelerate use of .ng 

T alal Dar: 
 <a:er (from the scuedule shown a
bevC L)or Azr.a:! so aS ta 
 u U a L e arif increases 

be strong. 'i!e em ees' rimate :hu financial
 
impact of drawil-' Jowi '.' ')f 
 in.. 7ai, Dam water 
(15.3 million , ve r J r ',ea-r mil Lionhee :.: 


m3; 1963 - i0.0o , ; a ,: - . iilion "ij.
 

t i l izing tie . rI ,A6c id war er suru ld 

charoed ft_ ssec.!cr'. '. - r/ ,cfe-2_ s 0, I abLes 2
 
and 3 
 "Ia I rur~d, "o
 
cfrort- wa., 
 --ou 0 le r rL : ca eo'ies or other alterna

i'e ',:ater ,s. t>. .- l'e n:ciihoc r ucaauaing the 
incremental nt oper-v revun-ce; ,-LaLr :.ura,)le t., tre accelerated
 
draw down of - .' 
 a' a Wr a outlined in Ihe 'footnotes to
 
Table 4.
 

As ant icipatLd e r in"-cii ipacts occur ii', 19.43 and 1984 
since t:he water" u',;c dife~ence 1982 *s relatively minor. In 1983,
t'e averae water ar:id sewera,,e surcharr,,e tariffs used in tabies 2 and 
3 generates to:al net opmra"n r nues of JD 549,0 3 (JD 433,290 

for w sIL;erpl:- and JD 115,773 for sewerage). By 1984, the tetal is 
almost twice the 19,3 level io JD 1,027,250 (JD 773,220 for water sup
pl and JD 294,030 for sewerage'). 

In the comnrined accounts ('7able 1), this increase in net operating
 
reven,':es represents an increase in surplus before interest of 28 
 per
 
cent Li 1983 and 55 percent in 19' /. in conclusion, it would appear
 
that the financial incentive 
to use the 15 million m3 allocated to 
A'N'SA from the King alal Dam at rapidly. as feasible will be a rela
tively strong one. There are unlikely tobe any serious constraints 
on the demand side given the carrent low levels of per capita con
sumption reflecting ?riaarily suppressed demand because of Amman's 
perennial water nortage.
 

Balance Sheets 

The most significant change in the forecast balance sheets (Table 5)
 
for AWSA is the increase in net fixed assets (excluding work in pro
gress) from about JD 10.1 million in 1977 to about JD 42.3 million
 
in 1982. By 1982, long-term debt is projected to ir. .ase to JD 30.4
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ion froi 3D 7. mtl'icn in 1)73. Equity, retained earnings and
capital contrii.: o s, was JD 7. 1 in iV78 bv 1982 it is estimated 

to increase to K' '3.S million .- le debt equity ratio in 1978 is esti
mated as 52:4. it ' iheincreased quar.tit ie; of Ion4-ter- loans re
quired for AWS.%'- 1173- -)SI investment expansion prograa, the debt 
ecuitv rato in 197, wi l become 69:31 atd remain at that level through
19,4.
 

Ca_h Fiow Statements 

The Cash Flo 's :Ktatements for 1974 through 1984 are presented in
 
ab le .
 

The financial plains and funds statement for the 1978-1981 AWSA plan
ned construction program as currently estimated, appears 
to be as
 
follows:
 

(JD Thousands) Percent
 

Construction Prog-am 351461 
 100.0
 

Sources of F.nds 

IDA Credits 4,620 
 13.0
 

Proposed GOJ Loans 22,008 
 62.1
 

GOJ Contribution 5,500 15.5
 

AWSA Contribution 3,333 9.4
 

,100.0
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SECTrON 4.03 OF IDA :'oRNMCc AGRZEMEN.1 

Section 4.33. Excep' as tKe A:.sociat ton shall .atherwise agree, AWSA 
shall, on or before September 3), 17q, review its rates for the sup
pl' of water and, .s from January I, 1960, \,SA: 

(a) shall estab.ish ind mainciin, and thereafL<,r whenever neces
sart, adjust rate:s :r the suppl, ,of water at sach levels as shall 
provide reven',e, su fic ,n,: 

vi) 	 to cover in each iacal year all opera',i.; expenses in
cluding wm:'piovee compensation, admi, strati.e and over
head costs, adequate .aiitenance costs, Lnerest and other 
charges -n et and adequate provision for taxes and other 
contrihu: ic, pr'.'ided Ky law, if any, but excludin4 de
preciarion, all on account of water supply services rendered; 

(i) 	 to cover in each !:sal -ear all repayments of principal 
of debt relaved in water supply facilities; 

(iii) 	to provide in each fischl 'ear for adequate increases 
in worki:ng capital; and 

(iv) 	for the iscil years 1978 through 1981 to finance not 
than 10" ,z Chue es.ima:ed average cost of investments 
in water EjpL7 and sewerage facilit-ies, including interest 
during construczion, to he made during such years, and 
for each riscal "ear thereafter to finance not less than 
207( of the estimated average cost of investment in water 
supply facilities, including interest during construction, 
for the three-year period comprising such fiscal year, 
the fiscal immediately preceding and the next following 
fiscal year; 

(b) shall ensure that: rates for sewerage services shall be fixed 
so as to yield sufficient revenue to meet operating and maintenance 
costs attributable to such services, including provision for depreci
ation, and debt service requirements to the extent they exceed the 
provision for depreciation; 



7A3Li 7 

A.%YAN WACER f7PPL' AND sz:ERA(;E PROJECT 

EXPL TR'' :E .-: P .' L :NIALYSES TABLES 

INCO.-E .D EXPENDITURE STATEM'FNTS 

REE:u 

1. AWSA has a stepped tariff in operation for water supply and a 

!at tariff for sewerage surcharge. An average of 196 fils/m 3 for 

water sold was used to claculate water su-pply revenue. 

2. Meter rent was assumed to gu into operation on October 1, 1977
 

at an average rate o- J1) 0.') per annum. 

3. Conn,._tion costs for sewerage were c'ilculated at JD 70.0 per con

nection based on the avera.fe price for 1974-76. Sewerage connection 

costs in the ref'igee camp will '.)e prov.'Ldd free of charge. 

Sewerage 'ax is based. on 4, of the nominal rentaL value or proper
tv in '.mr nan value used for tax purposes). 

5. Other vater revenue covers connection fees and miscellaneous in

come and was increased by 5 percent over and above the annual inflation
 

rates noted below for operating costs. Other sewerage revenue includes
 

charaes for cesspool cleaning and contribut.on to extensions made 

at the request of cistomers. 

Operatine Costs 

6. 7-e local inflation rates used are as follows: 1978-79: 11%; 1980-81:
 

10T'o 1982-83: 73"; and 1984: 57. 
3 

7. The King Talal Dam transmission will supply 2 million m of water
 

per annum to villages enroute. The pumping cost of this water was
 

not included as it was assumred that AWSA would be reimbursed for this
 

cost by the GOJ or villages supplied.
 

8. I:twas assumed that present workforce manning levels would be
 

maintained until the King Talal Dam water transmission system came
 

into operation in 1982. Salaries and wages were increased by 1 '%
 
to cover salary increments in addition to inflation.
 

9. The increased costs in 1977 reflect the 80% increase in electricity
 

in 1977. Fuel and power was increased in line with volume of water
 

produced and sewerage flows. The increase in cost in 1982 for water
 

supply reflects the cost of treatment and pumping King Talal Dam water
 

to Anman. 

10. Chemical costs were increased in line with increased flows.
 

http:contribut.on
http:avera.fe


>" tan n.v--iat i 'i ~ t d-t u -,len anc ,r are d in th1e Lon uit ant s es i 
Mates. 

A2. Othur expenses .f)r water ',pply were increased to cover infla
io- lv as redi,ct:n in tanker operating cost sho'.1d be achieved
 

as the ;,,,stems 3re ,expande*d.
 

13. AWSA calculatcs dLnrcj :i on :ho gross v'alue of fixed assets
 
at the heginni- -: ea:h "car using th2 following rates % :
 

3oreho I ,s 6.7 
Dis tr ib'.t on 2.5 
Re servoi rz; 2.0 
P':mrps a-id Machinery 7.0 
B ild in - s 3.0 
Office Equipment 14.0 
Land Nil 

14. :>e Average Net Fixed Assets is the average for the beginning 
and end of year. Surplus before interest provtdes the numerator for 
the calculation of Rate of Return on Average Net Fixed Assets. 

15. Cash Operating Iatio is calculated as operating costs before 
depreciation divided by total revenues. 

CASH F71W STAmI'MENTS 

16. Lt was assumed t-hat the GOJ would assume liability for the fol
lowing short ternn, loans incurred by AWSA in 1977 to finance the on
goinc construction prograr: Housing Bank, JD 500,000 at 8 for 6 years; 
3ritish Banks, JD 575,000 at 8' for 5 "ea.s, and the Municipal Loan 
F:nd, JD 170,000 free of interest and repayable in 1977. 

17. T'h,_ proposed AID loan, the IDA Credit, other loans on lent to 
AWSA bv the GOJ olus direct GOJ loans were assumed to have a maturity 
of 25 %'ears, 6%. interest per annum and a grace period of 4 years. 

18. Capitalized interest during the 1973-81 construction period was 
included only for ct sing Talal Dam water transmission svstem. It 
was assumed that improvemen: and expansion of the Sewage freatment 
and the water supply/sewera'e connections in Armnan would, for the 
most part, conmence operation the same year in which the construction 
expenditures were recorded. T7he King Talal Dam water transmission 
system wculd be in operation at the beginning of 1982. 

19. Since AID construction cost estimates for the 1978-81 period 
were lower by JD 1.4 million then those made by IBRD, the GOJ con
tribution in the form of equity is shown as JD 5.5 million in the 
Balance To Be Financed section of Table 6. This is JD 1.1 million 
less than the GOJ contribution assumed in the March 2, 1978 IBRD Ap
praisal ?aper. The additional JD 0.3 was added to the Cash Balance 
at end of year category on the last line of the Cash Flow Statements
 
and, thereby increased the current assets in cash shown in the Balance
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Been Tah,*. :',e dltribution of 
the reduction in construction
 
cao,.t c,'.! ,ave bten dccomplish-d 
in a 'Al ffe;',nt manner and will probah,, he revised wh.n a final 1,inancial plan is comple,,ed, 

20. Debt ervice c..'erage is caact ated as Net Revenue 3efore Depre
ciation divided by oai Debt. Service.
 

21. Accoynts payable were 2alcuiated at 
three months of capital expenditure and 
one month operating costs by the IBRD. 
 No effort was
made ;, ad::s t the 1iR0 calculations because of AID's 
lower construc
tion cost 
est imates.
 

22. Acconts receivable were 
assumed to be maintained at 
the 1976
 
average of 20"A 
o: toca annal revenue. 

23. Deposits were calculated at 
an average of JD 15.0 per water con
nec t ion. 

NOTE: 
 Unless otherise tentioned, the assumptions as 
to financial
 
projects were obtained from the 
OBRD staff and served as 
the basis
for the financial analysis contained 
in "Amman Water Supply and
Sewerage Project 
ill," The Hashemite Kingdom of Jordan, Staff ADprais
al Report, March 2, 1978, Report No. 
1817a-JO.
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-NSIPLAMMhAN WATER siiyu iSE1'F:RA';F P(I iKe.: -

ANNEX C 'ABLE: 4 - ILt, VMIVL CAIL'I.U1AI'I)N 01':FINAN(IAL IMPACT 
RELATED 'O) ACCE I.II-ft. AWSA U-, t ; T4AIA. WATER FOR AMMAN 

ITEM 
 1982 1983 1984
 

later Supply
 
Accelerated - Water Produced (million m 3 ) 25.00 30.00 
 35.00
 

- Water Sold (million m 3 ) 17.50 21.30 
 25.30
 
- Water Sold (Per Tables 1, 2
 
and 3) (million m 3 ) 16.70 
 18.00 
 19.20
 

Incremental - Water Produced (million m 3 ) 1.50 4.80 

- Water Sold (million m 3 ) 1/ 0.80 3.30 

8.30
 
6,.10
 

Incremental Operating Cost 2/ (fils/Hn3 ) 209.0 223.7 
 234.8
 
.verage Water Tariff 
 355. 355. 
 355.
 

3
Incremental Net Operating Revenues (fils/m
 ) 146.0 131.3 120.2
 
Incremental Net Operating Revenues (JD) 
 116,800. 433,290.
 

Sewe ra e
 
Accelerated Water Surcharged (million m3 ) 
 11.0 13.6 
 18.2
 
Incremental Water Surcharged (million m 3 
 0.50 2.10 5.40
 

Operating Cost (fils/m 3 ) 
 3/ 31.90 34.87 
 35.55
 
W/ater Surcharge on Sewerage (fils/m 3 ) 80. 90.
90. 

Net Operating Revenue (fils/m 3 ) 48.10 55.13 
 54.45
 
Net Incremental Opeiating Revenue (JD) 
 24,050. 115,773. 294, 030.
 

Total Increase in Net Operating Revenues (JD) 140,850. 549,063. I.027,50
 

1/ Calculated using unaccounted for percentages used in Tables.
 
2/ Based on SO;REAII estimate of 1978 operating costs for delivery of King 'lalal Pam 
 water to Rio (Appendix 3 p.123,
Cost Per C,,bic Meter of Water Delivered to RV .),"Aiai;2n Water Supply from Kinr, lalal Dam', Design Stud-,, Final kHport,
February, 1978, SOCREAII-VACE, for AWSA). From 1978 through 1984, SOGREAI1 operating costs escalated using price in
con tinued ....
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AMAN WAL-1< St1PPY AND SEWR..A'_E PROJ _ 

J (IR )AN 

ANNEX C 'TABLE 4 - I LIUSTIRTATI V: ;AAIM:. t !N;lAL1 j IMPACT
REIATED 'P)I ACC" IJ'.E'fL E/D AWSA USE )F KIN 1I AI:\I ,Al- 1- iW)R AMMANO-NIIN'UEI) 

/ (continued) flation ratios for operating costs noted in 'Table 7. p,'latiny costs from I!( to coosumrrs was 
asumed as 78 percent of total operat ing custs (excludinK depreciat ion, salaries and wages, for AWSA water supplv stcto"rn 1981 before King Talal DJam water is available. That base cost was escalated using the~nic" inflation rat los pre
iously noted above frc,n Table 7.
/ Used average operating ratios per fils/ 3 (fel and power, chemicals and maintenance materials divided by q antit,f water surcharged) obtained from Table 3 for 1982, 1983 and 1984. 

LI 
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./WI4,WAlER SUI'l.Y AND' SLWI.'RAk;E PROJi-Cr 

As at lk-cemhber 31 

i..iumlly i I-fainiiidC1.11la llC"I,,11i l 

101AI._I.AIL.II'lES 

pIll-I :EQl IY I(Al(_I 

I'iornimigsiolls, anid 

ANNEX C ]ABLE 5 - BI.~ANC 1-:1.~ AS. CON-IINULID 

1974 1975 1976 1977 19778 1979 198o 1981 1 Iil 1 81 

-------Actuai ----------- - - -  -  - - - - - - -  - - - fpj cIe - - - -  -  - - -
. . . . A [ Il a .. ..... .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . .Pro .ci . j . . . . . . . . . . . . . . . . . . . . . . . . . . 

................................................--Ji) "111UOUSANDS ......................... ............... 

1.-WL--. -U. 9#--.- . Z U[ * f]: 12-034. 1 L. l-ilJ 13. 7U7- I Win} 
IO 049 11,215. 12,259. 16 737. 32, 2. 42,67o 44.127. 1.5.. ..... 

32:68 45.55 43: 'j7 34: 06 52: 48 f,7:33 69: "t 69:31 69: 11 l-il 

1Wi. 
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:.N l 

.091 

' II 
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Tar::aandFee 	 - . a .~e.S'-'Sply and Sewerage A.uthor-ity (:.A:) 
V. 

"a:er
 

C s -.-.r '-r er fils/m 3
 

0 < 20 =3 60
 
20 0 rn 80
 
40 . i00 3 

180
 

260
10 


4--%: -"e.per uar:er ( 70/) 600
 

..eer T.'2artzr fils/ 3
 

1" 75
 
150
I" 2" 


2 	 3" 300
 
'4" 450
 

Water TankerTh-arzes 
 JD
 

4 =3 Tan'-er 1.000
 
7 m3 aner 
 1.500
 

10 M3 Tanker 2.500
 

An additional charge of JD 1.000 is =ade for de1i,;er cuts:s4 

.the .ni.pa...y of .an. 



% . -

JD
 

1/2" 5.000
 

3/411 1O.CO0
 

1" 15.CO
 

1 1/2" 25.0C3
 

2" 45,000
 

3" 
 60.000
 

4" 80.000
 

__________"___, __iJD
 

:--Aea i :gh 15.000 

Area 


L&: lnozwe Area 5.000 

:=cozzrles 

diz c=.. 10.00O. 

60.000
 

Surzha-e cn -ter for prezises ccnnectad to sewer system.
 

S0 fils/l='n o " . .. . . . :
 

?rcoer:-y Tax (payable hethe: connected or not)
 

4% of net value of pre--ises. -.e basis is an assumed 
-an:al 

value which does no, change in line with the r en-o 1 

vahle of the proper:y. 

COne_ Cin ,-_S 
 JD 

25% of net ren-. vale of
 

premises o~l,.s
 

Co=e rcia 
 50
 

Hh.1 Incce A:',es 20
 
medi,-m !n¢c= e Areas 
 10
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ANNE X D
 

ECO 9.IC ANIALY SIS
 

The proiect as de 1ned in the ec onomic analvsis inc ILudes the re a 
costs and re'enues t) ,ttain 'hc! le.L Dt incremental water sales presented in CoILu,-m 2 of T'able 2 in thiis Annex. This level of water sold 
uses l-77 as the base year, includes tIe additional water supply from


'ali 5 3K :n~t [:am million m gross withdrawals); jeduction in the un
accoI'.ted for cate,;orv: an additional I million m to be made available
 
Irom- WC13s currcntly supplying ,!adaba and a small increase in water
 
from the aquifer.
 

TIe incremental water sales estimates extend those provided in the Fi
nancial Analysis, Annex C (for 1978-1984) through 1988 when 
the maximum
 
l.vel is acnieved. 

The in'estment costs presented in Table to1 include those required
susta:- AWSA operations and are an addition to 
the main subject of 

Tu 1978-1981 AWSA investment expansion program. 
The post
1081 investment estimates were obtained 
from IBRD sources.
 

.otal costs are in constant 1978 prices. The 1978-1981 water supply

and sev'erage costs shown 
in Table 
I were in the main derived from the
financial costs presented 
in Annex C deflated for price escalation.
 
The revenue attributable to incremental water sa>:s and sewerage 
s r
charges (fable 2) used the 1978 average tariff revenue (196 fils/m )
and the proposed water sewerage surcharge (50 fils/m 3). 
 The basis

for other revenues are briefly explained in the footnotes to Table 2. 

Th-e economic rate of 
return of the calculations outlined in 
Tables
 
I and 2 are presented 
in Table 3. T'he econoic rate 
of return utilizing

this limited economic methodology was 2.55percent. There are several
 
qualifications worth mentioning in 
regard to this economic rate of
 
re turn: 

1. it reflects the iBRD annual 
schedule for utilization by AWSA

of water available from the King Talal Dam. 
An alternative calculation
 
was performed using the King Talal 
Dam water uti ization schedule exa
mined 
in Table 4, Annex C. (1982 - 5.0 million m ; 1983 - 10.0 million
m3; and 1984 - 15.0 million m3 ). The resulting economic rate of return 
was about 3.0 percent. The sensitivity of the economic rate of 
return
 
to accelerated water trse 
from King Talal Dam for Amman does not appear

to be significant. '
No other sensitivitj
y tests were undertaken given

the relatively low economic 
rate of return.
 

2. Health benefits have been excluded since the basic information
is unavailable. There is little doubt that without the project a sub
stantial deterioration could occur 
in the health environment in Amman.
 

3. There is a good likelihood that 
lower income households will
 
have substantial 
savings in water costs when physical access to 
water
 
from the AWSA system is available. 
 The cost of water provided by

tankers is substantially above any water supply rates included in 
the
 
financial analysis.
 



.
.
 

.
.

.
.

.
.


 

P
. 	

4 
A
-

O
SZ

 
z 

45~
4 

V
4 

4 

"~~0 
:
 

,
•
v
 

.
+
,
 
r
)
.
1
.
4
 

Ili
"
'
+
+
 

I
 t

'
 

.
 

aa +
 

C
4
 

x
-. 

.
	
 

-
-
=
 

4'. 
4.+4 

V
 

.
oI-U
.
..
 

n c
	
 

m
m
 " 

-
C
-

4. 
E



.J
 	

S
I 

S
 

'
G
 

. C
U
-O
%
-



I
t
 

.
.
 

0
 
,
 

+
 

+
 

.
+


 

4
 

o
0
 

'. 
-
.
 

'
 

Q*
 
.
.
 

= 2
'
'
 

. 
-

4 
2:-. 

fa
. 

-. :; 

•
 
	

.
.
 

.
.
 
.

.
 

5
 

6
 
,
.
 
'
 

U
 U
.
 

.
 

4 
.
 

.
 

.
 
.
 .

.
 
.
.
.
..
 

Z
 

~~4 
IjfO

~.L 

U
 

6. 

?
:
 

'
3.


:
,
 
	•
 

-
... 

.
 

"
 

.
.
 

.
 .
I
,
 

.
+
 :
 
+


 

N
 	

u 
w

 
U

 
F

 
3
,

=
 

i
 

=
:
=
+
I
+
 
+,+,+,+ 

+
 

-0
2

1
2

1
----:; 

.
.
.
 

-v
 

4
.
 

++-,* 
.
 
"
'
I
~
.
*
 

-
.

.
 

.
.
.
 

.
-
4
 

I
'
 

5
 

S
 

5
 

5
 

I
.
I
.
I
 

I 
2121w. 

4 21'O
21L 



ANIAW WA ER SI!PPLY AND SEWERA(;E PROJECT 

I (), I)AN
 

-ELCANNEX ) TABLE 2 N()1 ANAl7i.S ISKIN, RIMEN IAL. REVENtUES 
WATER SUPPLY 


ear Incremental Incremental 

(1) Water Wate /r 

Sales 1/ Revenue 2/ 
millions M 3 JI) Thousands 

(2) (3) 


978 0.85 167. 

979 1.88 368. 

980 3.03 594. 

981 3.85 755. 

982 5.85 1,147. 

983 7.15 1,401. 

984 8.35 1,637. 

985 9.95 1,950. 

986 11.45 2,244. 

987 12.95 2,538. 

988 14.45 2,832. 


989
 

031
 

Incremental Inc ret 
Water Water 

Surcharge 3iSurcharge Rev. 4 /  

millions m JI) Thousands 
(4) (5) 

1.20 60. 
2.40 120. 
4.30 215. 
5.30 265. 
6.80 340. 
7.80 390. 
9.10 455. 

10.17 509. 
11.17 559. 

12.17 609. 
13.17 659. 

S-LW-AKRAK,-

1e:it-ler Total 'otal 
Sewerage Sewerage Increiten ta1 
Revenue Revenue Revtvpus 

JD ltousands JD '1l]ousands .J) Thousands 
(6) (7) (8) 

88. 148. 315. 
143. 263. 631. 
191. 406. 1,000. 
142. 407. 1162. 
153. 493. 1,640. 
162. 552. 1,9'3. 
165. 620. 2,257. 
170. 679. 2,629. 
175. 734. 2 '7H. 

180 789. 3,27. 
185. 8 4. j. 7 6

/ Based on Project File B4, IBRD. See footnote 3 on Table 1, Annex D.
 
3
I Coli,mn 2 multiplied by 196 fils/m . Other water supply 
revenues are minor and represent only 5 percent of total
 

water supply revenues in the financial Analysis tables, Incremental additions in this category have been ignlred. 
:/ The ratio of water sold to sewage water surcharged was held constant from 1984 onward. 
/ Column 4 mul tipl ied by 50 fils/m . Other sewage revenue was deflated by the price escalator factor adopted bv the 

IBRI) for operating costs - 1979-1984. From 1984-1988, Other Sewerage Revenue (column 6) was arbitraril', incveased'it.
 
by .11)5,000 per annum. 


L,) 

-I 



AMMAN WATER SUPPLIY AND SEWbI:G\ ;t2 PROJECT 

.10 RI )AN 

ANNEX D TABLE 3 - ECONOMIC ANALYSISjEUNO),IC ILA'E OF Fi!'fUi'N CALCULA'I ION 

Year TOTAL COSTS 'IOTAL REVENUE NET REVENUE 
------------------------------------- JD THOUSANDS ------------------------------------

,78 4,313. 315. (3, 998)' 
-79 13,483. 631. (12,852.) 
80 9,231. 1,000. (8,253.) 
,81 1,589. 1,162. (427.) 
'82 2,936. 1,640. (1,29'. 
'83 3,098. 1,953. (1,145. 
)84 3,349. 2,257. (1,02.) 
)85 3,458. 2,629. (829.) 

186 3,609. 2,978. (631.) 
)87 3,734. 3,327. (407.) 
)88 2,166. 3,676. 1,510. 
)89 - 1997 2,166. 1,510. 
)98 4,366. (690.) 
)99 4,666. (990.,) 
)00  2031 2,166. 3,676. 1,510. 

RATE OF RETURN 2.5% 

1J , 
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'SOCIAL SOUNDNESS ANALYSIS
 

A report entitled "A Social Soundness Analysis of the
 

Amman Water and Sewerage Systems", dated April 17, 1978, is
 

on ffle in NE/PD. Pertinent tables from that report along
 

with other data compiled from a review of that report are
 

found on the following tables.
 



4 

'N 1 ;:.,. 15a ^ N "S 4ECi 
r
I mber o
Watrear Sewerage n O Re s ,

Water ~ Sewerage 

.3 2.8
.Arn 15 14.4 


9.5 .7 

W 4akad' 0 3,0 2
 
Nuzha) 4 I11.7 1.2 3.
 
No 5 . 1. 

Smissn 7 3. .9 

m 3.6 1 
10 5. .74.
Ashra~i avh 


Qussouri 3.8
 
2he.7 "-24.7 1... 9
 

Shamsani 2.2.2.
2 
'6
Abdoun 2.6
 

Smi ssan i 5 5.5
 
Markalm 10 9.5 .2 1.9
 
Nuzham 4 11.1 .8 2.2
 
TadiMh 

~' Maha'.m(2 25.5 6.3 5.2 

Camosr 156 170 21.2 34
 
64 

Zuhourl 3 2 .3 

269.7 316 .1 56.9 62. 

'The estimated number of poor has been calculated usinc tab l 410
 
in" Annex .1 In each ca:egory, midpoints were used to calculate' numers,
 
o' low in-EEe residents. Thus very high (vh) groucs were calcula :. .
 

-

Tcn,Shigh (h) at 300; medi4um (mn) at6 20% 1,ow at 10%; and is ,1gni ' 

ncalculin the number or low-income persons wno will rece1ive 


wKtr n sewerage in 1981 , we have assumed that ser~vices ,qill '.-e distijbu'-, v 
pol ,atiI without aco-non,~ c -.̂ .~ere, is y! n~ 


whch~ns.assume'n. 'a~ Ve ~eec ulations -mustk e'rardec5
 
t p P, 4on Ii.- scri-m-nation no' 'wa > 

~d -S 

ve~ry 4tentative1 -444 1 
 1

4 



44 

.44M' 
4..~~~~....~ 4-----.4 j i - . .~.'TABLE T4,4.44 

444.,at on A. -m an '44 . 
4< ~ i hb ota :,rw n co e 

c e 
4 4 

'4 ~ ~~ ~ ~ ~ ~ i coos.).V~1278 3 ~ 44~ 

7 9,
 18 5,4 


/12 741
Ndada", 
 40 4.0
N~;ha 4.8 50 10 
SNaleh' 2 .
10 62.5 
 15 8.4
 
ATa i a30tt9M0 
 40.
Juoe and 2.4 176 2 0
 Camos 
 15 33.0 1893.8 

351 
,
 

Pasei 

5.4
 

Shms4 23 24 


24 4.4010. 

vo444, an.4 Ta4 3'34 a . 4aa
m a 1 22 1. 

(.402 

4.' 3 44 1%' 

4.8 



,F ?;'N T'+ + +l
 

(in ) 

kshraf iyar 51.3 516 611I 
- 9 

NaQi 5 
0542.6
Sh4eh* 30 
 80 
 0 53
 

Mahatt4'( 5,1.8 45.5 22.9 115.31 
Qusscur 
 80 83,3 25.3 

?.ashemi 83,3 
 30.r, 
 0 73, 7
Marka 50 
 50 
 1 20.4
Nuzha 83.3 82.7 
 0 28.2
C-mps 
 20 100 039,9
J. 'Hussefin 0~ 905 3Zuhour 
 0 ,75 
 0 -0
 
4 A=,an 85 94,8 I14 , 58.4
Sport City 10 
 95 
 10
Shamsani 
 0 73.3 
 0 73.3
Abdoun
I 0 75 
 0 32.5
 
Smisan 71.4 100 -0
 

'Areas ginh
highes: percen.tages ol'-low-nccme residents.
 
,Ite: 2 o: er areas, Nasr and W',ebde,,v al - "
 

omitzed fr,:m 13RO report and data
themhere Inn ^, ' -- s -:11 em here. isis nccmpiete so wewe :navee cmi ::ec 

f.;
 

':+ .";;. :+ *.+, + +;:+"
':: ' .+ "...+ .++ i'. 

I+
 



TABIE 

NUMBER OF RESIDENTS WITH WATER & SEWERAGE CONNECTIONS IN 1977 AND 

EXPECTED INCREASE IN 1981: BY NEIGIBORIHOOD & SOCIO-CONOMICI CI ASSIFICAI ION (in ODDs) 

Ie i jhlborhood 
1977 Connections 
WaLer Sewerage 

NTo. of Low Income 
Water Sewerag e 

198] Cormectiuois 
Water Seweradj( 

-of 
Water 

l-oW It,( 
' 

1. Ammdn 
port City 

J. Hussein 
4J. Hladdada 
4azzal 
ladif 
qshrafuja 
Qussour 
ilasheiu 
Shawsani 
Abdoun 
Smiu;sarin 
Marka 
Nuzha 
Sli IelI 
Zuh1our 
Tadj, Mlhalt.td 
JoIeh, Oald 

Camps 

40 
.3 

38 
7 

30 
15 
20 
12 
20 
0 
0 
5 

20 
20 
3 
0 

5t 
33 

19.5 
.3 

17 
3 
2.1 

12.8 
8.4 
3.8 
0 
0 
0 
3.5 

.7 
0 
0 
0 

36.9 
0 

.8 
0 
3.8 
4.5 
9.0 
4.5 

13.0 
2.4 
4 
0 
0 
0 
4 
4 
1.9 
0 

17.4 
6.6 

.4 
0 
1.7 
1.9 

.6 
3.8 
5.5 

.8 
0 
0 
0 
0 

.1 
0 
0 
0 

11. 
0 

55 
3.8 

45 
7 

34 
20 
30 
15 
25 

2.2 
6.0 

10 
30 
24 
12 
3 

80 
189 

33.9 
3.8 

26.5 
6 

13.8 
16.4 
13.7 
7.8 

24.7 
2.2 
2.6 
9 

10.2 
11.1 

8 
2 

62.4 
170 

1.1 
0 
4.5 
4.5 

10.2 
6 

19.5 
3 
5 
0 
0 
0 
6 
4.8 
7.8 

. 

24 
37.8 

.7 
0 
2.6 
3.9 
4.1 
4.9 
81.9 
1.15 

-.4.() 
0 
0 
0 
? 
2.2 
5.2 

.04 

18.7 
34 ...... 

TOIAIS 321.3 101 75.9 25.8 591 424.1 134.3 93.6 

* j -, 

i 

t



TA3LE,.
 

C:.-: 7 PErSO,:3 ... :7 r... 

AND Av,'ZKAE SALAP.Y 

"Pe 0 Znlcy-ent No. Average Annual 2 % salaried3
Persons Persons Salary (JDs) in sector 

MInin; 3486 '.1 1305 95.6 

a'Utr~ng 10099 
 12.1 
 846 67.9
 

ectri ~ 1071 1.2 1210 93.9
 

Ons 43- 4373
Ar 5.2 980 
 80.8 
z 0 4616 5.5 818 32.4
 

rans'cr: 4035 4.8 
 700 75.9
 

nanci I Services 3391 4.0 1299 85.0
 

CoMuni-. Ser;ices,
Pu?11z Administration 52648 62.8 740 91.2
 

TOTtLs 83719 99.7 
 816 83.4
 

These -ercentages and numbers are taken 
from the Employment Survey for
 
7s:a'--!sn n-azinz Xore than
7ns (5) Persons, Dept. of Statistics,
 
December 1976, 
and represent people employed in establishments of five
 
or more persons. However, the similarity to figures quoted in the
 
Xui:tiole Purpose Survey, listing emplov.ent only for the Governorate 
of A=:n, is striking. Nevertheless, the figures must be understood to
 
be approximate only. 

Averaze annual salaries are 
derived from a sample survey conducted by the
 
L-nistr; of Labor for the Kingdom of 
Jordan as a whole. All figures were
 
upgraded by 25%, 
as private communication from the World Bank indizated 
this inflation factor between 19,7U and 1977.
 

3These figures are extracted from the Multiple Purpose Household Survey,
 
1976.
 



--

TABLE :;j. (continued) 

Before Improv(-tM(iitn  -;- -r Ir ' '.nt (ii{''I: 

IHou. e- Water Sewe ragye TOt(t a ' t ] - ,j I , 
HOh Coi/Yr Cost/Yr. Co:ot/Yr. , )or Co.;No. CH (- I 1t+ ,No (JO)) " _r - ;,...(i]i)) (.in ... .. . (__m _) !)...... '-., (I1L) 

1. 50 27 77 13.0 9 7 .0) -41 U. 
2. 50 27 77 13.0 9 4.5 13.5 2. 3 - i1i., 
3. 27 27 54 9.0 9 _ 36 ( . A 
4. 50 27 77 12.9 9 II 20 3. 3 -51 '., 
5. 50 27 77 12.9 9 II 20 3. 3 -3/, 7 
6. 27 27 54 9.0 21 27 48 2.0 -29 1.2 
7. 50 27 77 3.2 21 7.5 8.5 1 2 -/9. . 
8. 50 27 77 
 3.2 21 7.5 28.5 1.? -25. I.{ 
9. 27 27 54 2.3 21 27 48 2.0 -29 1.) 

10. 50 
 27 77 
 3.2 21 
 27 /48 2.0 -9 I.
 

11. 50 27 77 3.2 21 27 '48 2.0 -') . 
12. 27 27 54 
 2.3 21 27 
 /18 2.0 - 6 0.1 

IfAssune:; that households without inunicIpal water depend completeoly On taniker:;, tliat thoIse will it
 
supplemeit their Sup)ly with tanker JIurChases.
 

5 Assuimes that the cost of clcaniN, the cesspool Is JI) 4.500, has to be (one very two months, ;111,d Is
 
pa id hy tit ()CclpanIt. Tihi s may 
 be On the hilgh ;ide, sice :some occupanls freqoently flld i1lega) 
means of emptying cesspools. 

6Assumes thai Improved system el inllatc.; the need for tanker pti-chiae except In ';Jtt;jt 1(). (,j ('Xe r(-l,' * 
drought, and that water con11U 1 t Ion Is 60 1pcd f or ow I ncnme ii ou sehio Ids a T! 101 Ipcd for milld] ( I uIcOme
 
hotisehIolds. Costs are estiln;mted oi the haSILS of the Tnew tr i !riffwiich 
 i; e fe -livy, Apill 1, 1978. 
Sewerage costs are based On a new srtichaige r;it ( of 35 fA] s/m For (Twurr--occui)[ (d dellil.,;additional tax of 4% of asses' tnd rent is levied. Thii; ;In rl(ulatt(l( on tlhe ;,e; tnpt n that :l,;';e':!;eI
 
retits are .JI) 160 for l ow Income hous;holds and 
 J) "80 for middle income households. 



TABI., STX
 

THE 1IMPACT OF SYSTEMH IMI'IEOVEtI I, NT S ON TYPICAL t1JSI;t11OLDS
 

13 ('ollmie. r ion CtusL. 
lIou;c- Re nt Present2 F ure I -ate i r ;i ,' ") t-7 or 

1ucHold or Service Service LCP.T 

No. Owi 
Wone 600 	 -- 50 8.31. R 	 W 50 

50 --- T 8 . I2. 11olie 	 41S 600 

S 600 --..
3. 1) h4 

I, 0 1onC W 600 100 	 -- 100 16.6 
80 380 30.0 

5. 0 none 	 W/S 600 100 


80 80 13.3W S 600 --
6. 0 

2.7
 

7. 	 It none W/S 2400 65 -- 65 

-- 65 2.7 
8. 	 it none W/S 2400 65 


S 2400 -- .
 
9. R U 


110 --
 110 4.6

10. 0 noue W 2400 

11. 0 none W/S 2400 110 	 115 225 9.4
 

11.14-- 115 115
2400
14 S 


Ii
 

12. 0 


IRent R; Own = 0 

2Water U; Sewerage = S; Water and Sewerage W/S
 

3Water costs are bised on the assumptLIon that low incole renters will pay the
 
while owners will invest
 

costs of tie connIectLon with a minImal cost system, 

more faticuls. Sewerae 'OnueCtClon costS wIill be pai11d
In a rooI tanik ;in(l a few 

by owners.
 



Annex F 
Page 1 of 6 

EVNIRONNNTAL ASSESSHENT 

Under an AID contract numbered AID/OTR-C-i628, Stanley
 

Consultants carried out 
an environmental assessment 
(EA) of
 

the proposed project. 
 The draft report dated May 19, 1978
 

was submitted to AID for review. 
The final report is due in
 

July.
 

The following pages summarize the findings as reported
 

to AID. 
 The draft report is on file in NE/PD.
 



Ammr~an Water and Sawarar;_tProject 

tCcunclus~c:1 of tlifidinv cftiqaonsii 	 r I tt Th 

:i iVolT rim. ,ih T!rrl 'ri:in oF AID ',Icshin~ton and 11JoL, OLM5I ol' AID Pirin ' 
ti-cuzsthQ flndlncs, of the Investigation. This n!etlng was held oil April ) Q, 

1,,7J, in th AID offices in Arrmzn. A similar debrieflog was holdin the /%D 
o ,ics.In Jahl nutcn, U.C. , co April IG, 13, involving Prultt, Tius, nnd ,I .
roprcentat i1Ves ,obert Fde ., Rosenberg, Fon ',i-6h.erei I The fo1I:c-ing ILcencrd 	 and 
nar,-tive includes the basic Informaion pra:ented during the dcbrio"ln,. The 
arr,,n(jcr.)nt. o. the follcOing informnalcn Is in accord-nce with the Scope of " -ork 
outline. 

A. 	 Wlater Suopl. 

S. TOrporar/ and long term impacts of constructing the Intake station, tratML'n
plan;, pipeline, punping statiolis and storaoia tank. 

a. 	 iercporary, 

I.) 
Increased noise and air pollution as a result of constructioa. 

Z.) 	 Increascd trafIc ciHloc~I roads leaudln to the variou c(;n:;truc
ticn sites. Prcbala damage to local roads as a result of th. 
rovernt of heavy equipmunt. 

3.) 	 Probable Increases In runoff and soil crosion as a result of 
construction until such time as all earth work is congnrloed zid 
revegetation I esatablishd. 

4.) 	 Probable disruption to local tra;Ific periodically at points or 
construction adjacent to local road,.ays. 

.) All fauna could easily relocate beyond construction areas as It 
Is not believed that any unique habitat will be disrupt.d. 

b Long TermImpcts 

=
1.) 	 About 17 hectares o, land will be removed from preunint use"nd A.
converted to more intensive use for ccnstructlcn of Z1 Waer 

treatr-ent plnt prera-Uan plnzd u tain. 

$ 	 f 

BEST'~~~ AVILBE 



, .,.i To: FI is , 7(w_ 
a Date .....rn ued,' 

2.) 	 All existin. flora and fauna in these areas will be totally 
disrupted with very limited potentials for natural return. T11is 
disruption ;s not felt to be sicnificant except as It reroves land 
from, agricultural production.
 

3.) 	 i, pproA;i c ly "'Z ;.ct2rts of c ; 211 be requi red for 0i Inethe 1> 
route including a road and pccr line. This disruption can poten
tially be partially returned to existing uses by revegetatlon of 
all grazing areas upon completion of the project. Reforested areas 
will 	 have to so cleared for the zen meter right-of-.ay plus 'fall 
distances" on eltner side for protection of the pc .er line. T'is 
potentially could remove the .0 meter width along the route through -" 

the forested areas. Snr bs and grasses must be establis.:ed in 
U these areas. Agricultural uses could resume upon completion of 

the project except in the 10 meter right-of-way. The proposed 
access road along the pipeline route will provide better access to 
farm land. The pipeline will displace 9 hectares of agricultural 
land.
 

2. 	 Impacts of water treatment plant.
 

a. 	 Plant site as related to existing and future land uses. Both the pre
treatment plant and the treatment plants sites are situated in the remote 
undeveloped areas. Existing uses consist of grazing land and agricul
tural lands. The sites will be removed from these uses, but tie develop
ment is compatible with the existing police post. It is not felt that 

_ 	 these facilities will hinder the surrounding grazing and agricultural
 
uses in tne future. Nor is it felt that the development will generate
 

_9 	 significant additional intensive development to further implngJ on the
 

rural nature of the area.
 

b. 	 Provisions for chemical sludge disposal. The design report for the 
water treatment plant indicates no provisions for chemical sludge dis

* , fposal. 	 The project coordinator for A',.SA suggested that it might be 
'\// 	 discharged through a pipeline to the river downstream of King Talal dam. 

This would add to the pollutln load of tht Zerqa River, and particularly 
to the Irrigation water to be used In the Jordan River Valley. Some ofher 
means of chemical sludge disposal should be provided.
 

c. 	 Provisions for disposal of filter backwash waters. The final design report 
provides for settling of the backwash wat~ergoing oack to the initial 
water treatment stage. The underfIcwq would probably be disposed of 
similar to the chemical sludge discussed previously.
 

d. 	 Provisions for attaining and maintaining treated water quality. The 
proposed treatment ,method appears to be sufficient to attain the required 
water quality. There will be problems with nitrates and total dissolved 
solids as the amount of wastewater returning to King Talal dam is in
creased. Consideration should be given to lcw;ering the raw water intake 
to avoid growths of algae which is expected near the surface. 

3. 	 Social and public health impacts of the increased water supply to Ajman. 

a. Disposal of increased amounts of wastewater. When the sewage treatment 
plant is operating properly, good treatment occurs. However, plant
 

Pae, 2 

http:right-of-.ay


I 

pacIty Is limited and as "th desIgn cpecity of Ut Is ountr/as 
efflnt quality wl" probb decrease, Thiscil haveoent wilt 

o ld cm tnue for so purIs not expec n toe tSregnifictly 
the King Talal reservoir qualioty. nearli hana, an d Icpatd ipansicn 

, 
 . of 	 . . plant willL be to avoid effluen!:=h 
:. ..	rd,,.:. . the sewage . prot int required degrading ' 

quality.. 

b. "oclal and economlc problems.
 

I.) 	 SocialImpacts result from added water being supplied to all areas 
"an4d--6f~niks- o -Arn Thi 6id pfWi inti on

1	 :
 
!i ~o 3. 	 Eownomrca watuers diere frmfigTlIdrril cetal 

and health for 	the urban are or systempoor whIch connected the as, 
a result of the project. 

2.) 	 Economi.cally, Aman is the center of commerce and Industry in
 

Jordan. About 60 percent of the country's population lives in
 
the stuoy region nd Is producing 55 percent of the country's
 

Jr 	 goods and services. Without water, economic development wi11 be
 
impinged, hcowever, reaction time would be slow and development 
would- continue for some period of time in the future.
 

Th3.)	Economically, water diverted from King Talal don. will potentially
 

remov, land from irrigation Jordan Valley7 limit
in the and will 

agriculItural1 prod uctivYity. Initially, 15.gI per year will be 
diverted. This will, remove potentially 1500 hectares of land, from 
Irrigation ith a production equivalent of 1.5 million J0. There 

is no way to quantify the monetary equivalent of the water going to 

Amman. 

..) 	Potentially, as water beconres available the demand for It will in
crease. oa reported a 1975 cnsumption of 75 pcd for tle Amman 
area. This is projocted to Increase to 135 lpcd by year 2005. 
Indications are that this projection maybe low. 

C. 	 Populatocn Influx to the area. Most of thle water and sewer planning has
 
been based on VB13population estimates. These call for a 4 or 5 percent
 

in 1975 	 falling to 3 percent annually by 2005. Past AndVrate 	0f groth 
present 	trends do not suIpport this estimate. 'Estimates of annual qrcw~th
from 	thle Amman Urban Regional Planning Group Indicates that Animan has 
been 	growing inexcSS of 5.5 Percent annually since 1571. Mhe ;Iational 
Sater Plan presents grth of figures which are slightly higher than 

those of, VB. They appear to be more realistic. Thle government has 
talfted about decentralization from,the Amman area, however, the t'/oe 
of development which is being iromoted does not Indicate true decentraliza
,tion. Water demands should be evaluated based on realistic population 

re-evaluated on 	 the basis of more realistic population projections. By 

the year 2000, 	 It appears that the MaBestimate may be about 30dpercent 

D3. 	 SeeaeSystem and Sewage Treatiment Works 

j 1. 	 EnvIr~nr.-n~: cf fects of extending the sewdage collectionl sys~tem. Incre'asing
 
the servica area for the sewage collection system isa necessary step for
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r',. ' : . tf-JA 3 n ire ,datcr 'I;te. , tni A-man area. The amc fnt oE " 

inft tr t 7-n tra cesopcos to t e gro nd at r wniI be ign c~ntl/ re
Zuo~d. -. 3,13,;' o 'e luSS open surfacc flO.d of wste..ters .;i 
currt y c,_ ncr inntcnally or LnintInticnall. An increased load 

j, rcted ro the sewane treatr-ent plant. C;aracteristics of 
, i ot te clhnged sicniflcantly. Puelic healtn benefits will 

'n' n . , n. 

2. Trea rn::- rs nd f:l . 

a. Imc-.cts of tne s.iowoe trezt',t2nt plant eff'uent. The present sewn'40e 
treat>::..:n o t effluent contains rclatively hign amounts of nitrogen 
(t -.re to focur tir'-s Qs much as United States sevage). The effluent 
nitroe,-n is aboaut t.,o to :ree tiCsO '. iater supply. The nitrate 
ccntent In ing TaLal reservoir will Increase as the amount of wastewater 
flos ncrease. Tota dissolved solids lev-s will also Increase but 
.ore sI oi y tihan the n traes. Mjcrcbiai ccntamination from al sources 
Switn te possi'ale exception of Jerosh should )e negligible. Toxic suD
st.,cos are present and will probably remain In t!he waste,.water. Heay 
.etas can prc, .I y o controIled but agricultural ch_rIcals wi l remain 
a prolem. Vast.ewater flco.ts currently make up about 3 percent of the 
total floi to ',.ng Talal rescrvoir in an average year. As the -stewater 
flc,s increase, this perccntage Is expected to co up to about 35 percent 
durinc an average year in IODO. During a or/ year, the present wastewater 
contribution is about I I percent and is expected to increase to about 46 
percent in ID,O. Within cn average year the monthly variations In stream 
flos can change the percent of wastc.ater flows b at least a 
factor of 2. 

b. ExisZing sewaee treatFVent plant and effects of proposed Improvernents 
and t e expan-ion of sludge facilities in tersn of r eting future fic',:s 
end 'oadings. :"Cw sl, dge dr/;ng beds sh ould be provided with a concrete 
bottom slab or an impervious clay layer to allcv collection of the drainage 
water. There is probably no: enough cgestcr capacity being provided to 
moet the projected sol;ds loadings. u 7 the end of the current expansion 
pro.ram, more voluro will be required. Aercbic digestion night be sus
gesteo as an alternative for betr operational reliability. The exist
ing s,.wage treatment plant site is limited from a space standpoint.. Some 
consideration should be given to other means of sludge cewatering to 
min4,nizc -'n space required. The treatment plant was not inlitially de
siqned for tne stro-g concentrat-c-ns of "astewater being received. 
Studies should be instituted Imrediately to evaluate future sewage treat
-rent plant requirernts. 

C. ;Iiscel laneous 

1. Effects on water quality in the aquifers and King Talal reservoir. post of 
the sludge from the sewage treament plant is currently disposed on the 
surface at the municipal du'op. Lcachates from the sludge and ocher rubbish 
in the dump find their way into the grouna water of the upper cquifer -,hicn 
serves as the primary "water supply for Akniavn at the prezent time. Condi:icns 
at the dump are deploranle and immediate attenticni Is needea. The primar/ 
agricultural development In t.he Zarqa River Valley Is Iccated within toe 

M. 4 
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ficc.4 : rricla .- ,cr is r n directly frLri: t;;e Zsrj ,'er. 

: or, , fbc'.,s resuits frr lrri(:atin ruturns and runoff 
o r c.-eical fio,,vs and rorr-aI str2:, runof. ; oapr:ua! 	 Jurnv; ,iocd 
'1t15 tr ':c2.; crrcn' ,. rcvided -or any of tne ot,;er cc;7huni ties in 

, . a. A s:D!naa seen o,:sirned fcr Jerash and a system; 

p rovlc'nq 	 c;-u~r anz c,*asicoater 	 waste,.c3u tra:.Tcnt n 	 manare:7ent for all 

2. >Z e precyea o r,... oloical sites. Discus:;ions with the Depart
-	 S i n cc . ha t poen t i a Is do ex-i st for arci-ncologcal 

D e c: rcuC, 0 rost cirafloance ou d be the E rur.m3n 
T, <raJnd areas. Hc-€ever, ,setjd on tah 12 previously unlmcin sites found 

a t,-e .n Tlal reservoir site i is rccor--2nded that a thoroLugh survey of 
tne pipeline route and plant sites be undertaken prior to construction. 

SD. Pote.-i '"odificatlons or Alt2rnatives to the Project 

. 1o major mnodificaions were sugqested at this time. 

2. 	 Aiternatives to the project. Develcpment of the water supply fro.,, ring Talal
 
reservor .- 11 prcabily provide an adequate qality of taer for the first
 
stane of cevelcrpent. As the quantity of diversion from the reservoir and
 
coeen- -- asteater flo,.s into the reservoir are increased, the 
quai zy ,.;11I decrease. Calculations will be conducted to try to ident ify an 
L;)per ;ii t o: safe 'recyclin(j" throuh iAing Talal reservoir. In view of t;ie 
;.-ncres~sinc demands water -'rgan, steps should befor in 	 taken immediately to 
~eve~oa additional separate supplies. The hala supply towater Upper appears

be a vicble source of additicnal supply. Studies should be im,,,,initiated Jiately
 
ror deve lo-Pment of this source. Other ground water sources in the area are 
not pronising. Diversion of water from the proposed project on the Yarwcuk 
?,;vet mc," :e the cnly viable alternative. To meet imediate demands, hoiever, 
the ,ing Taial diversion project for the firs.t stage appears to be the only 
reasonable source. 

,LLP 	 :st :7133-O1 

cc: R. H. 	 .''mderscn 
cc: R. J. 	 Tagg 
cc: . U. 	 UolV 
cc: L. L. 	 Pruit: 



(1)Logical Framework
 

Lrcject Goal
 

The qoa1o1 
tne Project is to enhance the quality of life
in Amman, ircludinc the 

-; 

urban poor. As an indicator of quality of
life
 waS determined that tne only verifiable measure was 
increased
per capita consumption. It is recognized that the ultimate impact
of 
im~ro,,ec water availability and sewerage is 
a general improvement
of p:b health. As 
a result of the Project, there should be a decline
in tne 
incidence of water-related disease morbidity and mortality
relative to other diseases. However, measurement of changes in morbidity
or wa-er-related diseases is extremely difficult 
to quantify and to
relate causally to 
changes in water/sewage only. 
 In addition, health
statistics 
are not adequate to establish a reasonable base-line on
morbiaity and mortality. 
Therefore, increasing per capita consumption
to fpproxi:2:ately /0 liters per capita per day (lpcd) by 1990 from
43 lpcd n 1977 was 
adopted as 
a reasonable measure of improvement in
the quality of life in Amman.
 

The assumptions which link the Project goal 
to Project purpose

are
 

(a) that average per-capita consumption will 
increase proportionally

in poor and non-poor areas, and
(b) additional adequate sources 
of water to supply Amman will
developed as 
needed after the project. 

be
 

(2) Project Purpose
 

The purpose of the Project is to expand the capacity of the
Amman Water and Sewerage Authority to provide a reliable supply of water
and increased sewerage service to the City of Amman.
indicators will The following
be used 
to verify achievement of the Project purpose:
 

(a) Water of acceptable quality available on 
a regular basis to
 consumers connected to 
the AWSA System.
(b) Up to inKlion cubic meters
.. 
 (mcm)/year of water of
adeqt:ate quality supplied to the AWSA system from the King

Tala. reservoir.
 

(c) Household water connections reach approximately 32% of the
 
population.
(d) Household 
sewer connections reaLh approximately 56% of the
 
population.


(e) Sewage treatment plan operating within acceptable standards
in terms of quality of effluent and disposal of sludge.
(f) Uncointed-for water losses reduced from 38% of total 
water
produced in 1977 to 
30,% by 1981.
 



.'..SA records will be the major source of irforr'ation for the 
verification of Purpose acnievement. the finalFor Project report,

A'WSA 	 wi. Ie requested to include sufficient information related to 
the above indicators to allow evaluation of the project at 
the
 
purpose level.
 

Alssumption for the achievement of Project purposes 
are as
 
follows: 

(a) 	Estimates of population growth and projected water supply

requirements and reasonable (See Annex B, Technical Analysis).
 

(b) 	An adequate supply of power will be available on a timely

basis for the operation of the water transmission system.
 
(See Part V E below, Conditions Precedent).
 

(c) 	Appropriately trained personnel 
for The water and sewerage 
treatment will be in place upon completion cf the water 
transmission system and the sewage treatment plant (See
 
Part V, Conditions Precedent).
 

(d) 	Households will 
connect to water and sewerage laterals as
 
they become accessible (see Annexes B and E, Technical
 
Analysis and Social Soundness Analysis.
 

Based on 
the analyses provided in the Project Paper referenced
 

in each of the above, the assumptions are considered reasonable.
 

(3) 	Project Outputs
 

Project outputs are as follows:
 

(a) Construction of a water transmission system from the King Talal
 
Reservoir to Amman, including the water intake structure,
 
pipeline, water treatment facilities, pumping stations, and
 
reservoi rs.
 

(b) 	Construction of approximately 207 Km. of water mains, laterals
 
house connections, and related pumping stations and reservoirs.
 

(c) 	Construction of approximately 225 Km. 
of sewer mains, laterals,
 

and house ccnnections,
 

(d) 	Expansion and improvement of the sewage treatment plant.
 

(e) 	Construction management assistance and training provided to AWSA.
 



Verification of achievement cf outputs will 
be availuble from
 
perioc:ic report, nsm'tted LV AWAs Ynqineerinj consultants and rom
 
AASA. 

Assumptions linking Project inputs 
to outputs are as follows:
 

(i) 30J resources, inclodinl those to be provided by
other Jorors (:?A ind the Saudi Fund) will be
 
availanle as needev,
 

(ii) The i:;pie:erting agency will manage the Project adequately.
 

(iii) AcQuisiticn of the riaht of way for the water
 
transmissicn syste7 will proceed on a timely basis. 

Based upon the analysis contained in Part III F and the
 
Conditions Precedent to 
be included in the AID Loan Agreement, the
 
above assumptions are considered reasonable.
 

(4) Project Inputs
 

The Project inputs all include all necessary equipment and
 
materials, construction services, and engineering services to complete

the anticipated outputs. Resources will be provided by the Saudi Fund,

the World Bank, the GOJ, and the proposed AID Loan. A summary of
 
Project outputs and 
inputs (cost estimates and financial plan) is
 
contained in the Following Section.
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C', - -YPROECT C.ECKLIST

L,ted te'c. are, f(rst, statutory :riterla app!icaole .enerally to projects with FAA funds, and
 
then project criteria applicaole to irdividual fund sources: Development Assistance (with a sub
catecory for criteria applicaoie only to loans): and Security Supporting Assistance funds.. -


CROSS REPRENCZS. :S CC0L'TRY 2ST J',E:"P TO CATE? IDENTIFY. HAS.STANDARD ITEM CHECKLIST BEEN 
REVTEEa.F:R THIS PROJECT? C'iE=--< T IS LUP TO DATE. STAMARD ITLI! 

CI-CKLIST HAS- BEE,.'R.ECE-,_. . 

GENERAL A FOR PJECT.
 

1.-	 Apc. Jrnimbered; FAA Sec. 653(b)
 

' 	(a, e. .e how Comrr-ttees on Aopropria-- (a) Advice of Program Change wLl be 

tions -f Senate and House save been or prepared ,for this project.. 
wi", ce -,otlf'ed concerning the project;. 

ib)is 	 3ssistance witni. [Gperational
Ye'r Su cet) 	country or' nternatioral (b) Yes. 

orc:a.izat-on allocat!on reported to 
*orqress (or not r,!re than $1 million .. 

tovernat figure plus 10')? . . . 

2. 	F!.A -e . 6 l la()(1,2. Pr ior to oblig ati on- 'Ye s .
 
in xcess of'I &,OO, will there be (a) Yes. " C .
 

. 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?
 

3 SA ,1!a (2) If further legis- No further legislative action is required.
-ec. 


la-,.ve c:icn s required witnin recipient.
 
country, *nat is basis for reasonaole.

: expectatlon that such action will be
,completed in time to permit orderly
 

accomniisrnment of-purpose of the assis-,. ' ,tahoe? 	 "
 

41.-	FAA Sec. 611(b) AoD. Sec. 101. If for- . ' 
water or water-rela tea land resource Yes. 
construction, has project met the stan-
dards and criteria as per Meiorandum of
 
tne President dated Seot. 5, 1973
 
(replaces Memorandum of May 15, 1962;
 
see Fed. Register, Vol 38, No. 174, Part *,
 

I: , Sept. 10, 1973)?
 

. 5 	 F, A Sec. 611(e). If project is capital
 
assistance (e.g., construction), and all. The Pr ct Pape= contains 'a 611.e
 

.	 U.S. assistance for it will exceed -certification. 
$1 million, has Mission Director certified 
the country's capability effectively to-. : . 
maintain and utilize the:project? 



I -sdevteent lo,I nformation and i 
V, 'ofexeut on s ofgorla or ~thi..Sc.whether 69c will encouragebes ndt .... :0prje cojerc i ousy

regional development
" ~~~~wl a programs.c If,o ; h ehiclyfiencoano d0() reiountulassistance isfor newly Independent,,*o- e+effo cunrt o onresti.. npote :tlySt onthe (eioa) , i. c ekPcountry, isitfurnished through multi ouae i eto4 

... ..,lateral-'so: organizations'L h : texfcow of Inrationor plans to -the .. :r.a :nr ...... *'i
.,a a
tae; {ob"os-. itwelp pi'e "aea e wat44n' s =ta~: wh! a -Z

,etr "maximum sxtentstne appropriate?wltlencouraet.t) i n .; * ;m'' ie.adeendustrial~ d:,' i'r 

7:'7 S.e 601 a (and Sec. 201(f) for The technical efficiencyentoans). Information and of ar"ricultur 
__ . .1conclins wther project will encourage I. "* " ,'commerce and industry shouldbe - ,';. a. "U; 

. efforts of the country to:. (a) increase improved by.. -thi.9 'Proj ct. in.tb1rthe flow of international trade; (b) lfos- it will:.prcpvide 'adequate water.4oter private initiative and competition; 
' 

munsc e u.1 r ues.on i .tu-ansriaesean
(c) encourage development and use of... 
cooperatives, credit Unions, and savings
 
and loan associations; (d) discourage 

monopolistic practices; (e)improve 

- .
 

technical efficiency of industry, agri--

culture and cormierce; "and Mf strengthen 

*

free labor unions,...,
 

.8 A Sc601(b). Information and con- Construction services fiAanced under' the.pclso on how project will encouragej.r ec i11b pouedfomU-SU S.private trade and investment abroad 
 oetw.l bep cu dfrmU.fi s
and encourage private.U.S. participation or .S"./Jordaniaxi joirt n'tures. _~in foreign assistance programs (including -*Ia :-' 

' 

use of private trade channels and the " " -a " : ' ."W 
services of U.S. private enterprise).
 

9 FAA,Sec. 612(b); Sec. 636(h). Describe 
Steps taken to assure that, to the . The Pr6ject Agreement. will so provide. 

-. maximum 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. 

'10 FAA Sec. 612(d). Does theU.S. own excess , • foreign currency and, ifso, what arrange- Jorda'i'h&t an excess 'currenc? countyments have been made for its release?, 

B. FUNDIG CRITERIA FOR PROJECT 

Development Assistance Project Criteria ' 
Not. Applicable. . . a. FAA Sec. 102(c) Sec. 111; Sec. 281a.


Extent to which activity will (a)effec- * r , 
 ,
tively involve the poor in development, , r.", . . 
by extendino access to economy at local ; . . .
level, increas'ng labor-intensive pro- .

duction, spreading investment out from 
 " "" cities to small towvns and rural areas; "'
 
and (b) help develop cooperatives,

especially by technical assistance, to
 
assist-rural and urban poor to help

theaselves toward better life, and other-
 . .. 
local governmental Institutions? 

a0 
,a 
. AVAIA13L Cop 

aa Y+ 

7 
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-6 	 "176 3:11 AID KANOOOK 3, App. 6C; 

e. AA J2'a a-~nt of.. 3:a 
money _ncer ilclan ,S icing directly 
o r . :e~r~ise, is ;oing to 
n'* er72atecnsttutcns.: t ort 

otrer : rrohe-s or use y private 

enterprise, is >eing used to finance 

imoorts frcm private sources, or is 

otherwise being used to finance procure-... 

ments from private sources? 


f. -A Sec. 523od). If ssistance is 

for any procuctive enterprise which will 


,"" comcete in the U.S. with U.S. enterprise, 

is there an agreeient by the recipient 

country to :revent export to 
the U.S. of
 
mor2 t.ar 20'. of the enterprise's annual 

production during the life of the loan?
 

-3. Pro 4ec: C,-iteria Solely for Security
Suoor t~I Assistance 

FAA Sec. 531. How will this assistance 
support promote economic or political 
sta iity? 

4. Ado- iiinal Criteria for Alliance for 
r ess 

[Note: Alliance for Progress projects 

shculd add the following two item to a 
project checklist.] 

a. F,-ASec, .51(oW, -(3), Does
 
assistance .tKelnto account principles

6f the Act of Bocoto and the Charter of
 
Punta 
del Este; and to wnat extent will
 
the activity contribute to ne economic
 
or political integration of Latin
 
America?
 

b. FAA Stc. 2S51 L ( ) ; 25' l). For
loans, nas there 
been taken into account
 

the effort made ny rec oient nation to 

.---	 repatriate capital invested in other
 

countries ny their own citizens? Is
 
loan consistent witn the findings and
 
recormiendations 
of the Inter-American

Comnittee for the Alliance for Proaress 


- * (now "CECIES," the 7.'rmanent Executive
 
.: . Committee of the OAS) in its znnual
 

. .. review of national development activities? 


;° i
 

". . 

: :. 

• "
 
....... ".
 

. . 

. . 

. .. 

.' .*..,. 
 .
 
-'"i"
 

" . . .. . 

This prQject will promote'the economic
 

stability of Jordan by providing adequate
 
water and sewerage treatment to the 700,000
 
people 	in Amman.
 

N/A...
 

.
 

. . 

... 



UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 
AMMAN - ORDAN 

CERTIFICATION PURSUANT :0 SECTION 611 (e)
OF THE FOREIGN ASSISTAN.CE ACT OF 1961 

AS AMENDED 

I, Chis crer H. ussell, the orins.inal officer of theAgency for i-nternationl,:  -evelonent in Jordan, havir takeninto account, =', on ther thin s, 7 ' nain enarce a d utzaticn of projects in Jordan previously financed or assisted 
e Unitedby -.. Statles, do h-erebycer tat+- in moy *ud ementJordan has both -he fin4r=jial ' at'1- and the haman resour

ces aT 
 to effective> mintain and utilize the capital
assistanice Dro.jeco, A..man Water and Sewerage Ex-:arsi-n. 

h-ristopher H. Russell 
AID Director
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PROJECT AUTHORIZATION
 
AND REQUEST FOR ALLOTMENT OF FUNDS
 

PART II
 

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

Number of Project: 278-0220
 

Pursuant to Part II, Chapter 4, Section 532 of the Foreign
 

Assistance Act of 1961, as amended, I hereby authorize a Loan to Jordan
 

(the "Cooperating Country") of not to exceed Twenty-Eight Million F a
 

Hundred Thousand United States Dollars (S28,500,00),(the "Authorized
 

Amount") to help in financing certain foreign exchange and local currency
 

costs of goods and services required for the project as described in the
 

following paragraph.
 

The project consists of assisting the Cooperating Country in the
 

overall expansion of the water supply, water distribution, sewerage and
 

sewage treatment systens for Amman.
 

I approve the total level of A.I.D. appropriated funding planned
 

for this project of rot to exceed $39,000,000, including the funding
 

authorized above, during the period FY 1978 through FY 1979. $10,500,000
 

will be available for additional increments during that period, subject to
 

the availability of funds in accordance with A.I.O. allotment procedures.
 

I hereby authorize negotiation and execution of the Project
 

Agreement by the officer to whom suco authority has been delegated in
 

accordance with A.I.D. regulations and Delegations of Authority subject to
 

the following essential terms and covenants and major conditions; together
 

with such other terms and conditions as A.I.D. may deem appropriate:
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a. Interest Rate and Terms of Repayment.
 

The Cooperating Country shall repay the Loan to A.I.D. in United
 

States Dollars within forty (40) years from the date of first disbursement
 

of the Loan, includinq a grace period of not to exceed ten (10) years.
 

The Cooperating Country shall pay to A.I.D. in United States Dollars interest
 

from the date of first disbursement of the Loan at the rate of (a) two
 

percent (2,) per annum during the first ten (10) years, and (b) three
 

percent (3%) per annum thereafter, on the outstanding disbursed balance of
 

the Loan and on any due and unpaid interest accrued thereon.
 

b. Source and Origin of Goods and Services.
 

Goods and services financed by A.I.D. under the project shall
 

have their source and origin in the Cooperrating Country or in countries
 

included in A.I.D. Geographic Code 941, except as A.I.D. may otherwise agree
 

in writing.
 

c. Initial Conditions Precedent
 

Prior to any disbursement or the issuance of any commitment docu

ments under the Project Agreement, the Cooperating Country shall except as
 

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

satisfactory to A.I.D.:
 

1. Evidence that the proceeds of the Loan have been made
 

available to the Amman Water and Sewerage Authority
 

(AWSA);
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2. 	A plan for the utilization of the King Talal Dam
 

reservoir, including:
 

i. Estimated monthly withdrawal schedule for
 

Amman municipal use and for irrigation to 1989; and
 

ii. Evidence of agreement between AWSA and Jordan
 

Valley Authority ("JYA") for the allocation of water
 

from the reservoir development for the schedule
 

specified in subparagraph (i),including the in

volvement of JVA in regulating extraction from King
 

Talal;
 

3. 	 (i) an integrated project implementation schedule;
 

and (ii)evidence of financial commitments by the
 

Cooperating Country, the International Bank for
 

Reconstruction and Development ("IBRD") and the
 

Saudi Fund for the King Talal transmission system
 

and the water distribution and sewerage system;
 

4. 	 An executed and delivered contract for project imple

mentation assistance; and
 

5. 	 Evidence that the overhead power line and other elec

trical installations not included in the construction
 

contracts under the project but necessary for the
 

operation of the King Talal water transmission system
 

will 	be installed on a timely basis.
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d. 	 Additional Conditions Precedent to Disbursement for Con
struction Services for the King Talal Water Transmissionj
 
System
 

Prior 	to any disbursement, or 
to the issuance of any commitment
 

under the Project Aqreement to finance Construction Services for the King
 

Talal water Transmission System, the Cooperating Country shall, 
except as
 

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

satisfactory to A.I.D."
 

1. 	 An executed and delivered construction contract for the
 

work 	to be financed under the Loan;
 

2. 
An executed and delivered contract for construction
 

supervision;
 

3. 
A design for disposal of waste water and chemical sludge
 

from water pre-treatment and treatment;
 

4. 	 A training plan for the cperation and maintenance of the
 

King Talal Water Transm'ssion System;
 

5. 	 An executed and delivered contract for the water intake
 

structure and the water transmission pipeline; and
 

6. 	 Evidence that AWSA has unencumbered use of the right-of-way
 

for the pipeline and all other components of the system.
 

e. 	 Additional 
Conditions Precedent to Disbursement for Other
 
Construction Services
 

Prior to any disbursement, or to the issuance of any commitment
 

under 	the Project Agreement to finance construction services for areas IS,
 



ANNEX J
 
Page 5 of 7
 

5Ws and Wahdat/Shelieh and the expansion of the sewage treatment plant, the
 

Cooperatin( Country shall, except as A.I.D. may otherwise agree in writing,
 

furnish in form and substance satisfactory to A.I.D. the following prior to
 

disbursement for each particular contract:
 

1. 	An executed and delivered contract for supervisory engineering
 

services for the particular construction contract;
 

2. 	 An executed and delivered construction contract;
 

3. 	 Evidence of unencumbered use of the right-of-way or other
 

land required for carrying out the particular contract; and
 

4. 	 For construction services related to the expansion of the
 

sewerage treatment plant, a training plan for the operations
 

and maintenance of the facilities to be constructed/installed
 

under the project.
 

e. 	 Special Covenants
 

1. Borrower covenants that within one year from the effect

ive date of the Loan Agreement, a water monitoring system will be established
 

to monitor the quality and quantity of water in the King Talal Reservoir,
 

the upper and lower aquifers, and the Zerqa River to the King Talal Reservoir.
 

As part of the monitoring system, Borrower agrees to undertake a review of
 

industrial and municipal pollution of the Zerqa River above the King Talal Dam
 

and establish procedures to maintain mutually acceptable standards of water
 

quality of the Zerqa River.
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2. Borrower covenants that within one year following the
 

effective of the loan agreement, a plan for the disposal of dried
 

sludge from the sewage treatment plant will be prepared and within two
 

years following tie effective date of the agreement the plan will be imple

mented.
 

3. Borrower covenants to undertake, within one year from
 

the effective date of the agreement, a feasibility study to review the
 

requirements for expanding the treatment of the increased quantity of
 

piped sewage which will result from the Project. Upon completion, Borrower,
 

in consultation with A.i.D. will prepare and implement a plan to expand
 

sewage treatment plant.
 

4. Borrower will undertake, within one year from the
 

effective date of the Agreement, a study of the financial constraints
 

limiting the access of lower income families to the water and sewerage
 

system and identify means of assisting those families as needed. The re

sults of the study will be reviewed by Borrower and A.I.D., following
 

Ahich, Borrower will establish procedures, as agreed between the Borrower
 

and A.I.D. and within a mutually-acceptable time frame, to assure access
 

of lower income families.
 

5. If Borrower determines that the total annual withdrawal
 

from the King Talal Reservoir will exceed the level stipulated in the
 

reservoir operational plan submitted in conformity with the conditions
 

precedent to initial disbursement, Borrower agrees to review the proposed
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revised operational plan with A.I.D., including an assessment of the
 

environmental implications of the anticipated increased total 
annual
 

withdrawal and to take such steps as may have been agreed in such review.
 

6. Borrower covenants to undertake, within one year from
 

the effective date of the Agreement, a study of solid waste disposal within
 

Amman, including the relationship between current waste disposal and
 

Amman's water resources. Results of the study will be reviewed by Borrower
 

and A.I.D. and the agreed results of such review incorporated in procedures
 

for disposal of Amman's solid wastes.
 

7. Borrower agrees to review with A.I.D. possible rate
 

schedules for water and sewerage service during the course of the project
 

and devise a rate structure which will make the AWSA financially viable.
 

John J. Gilligan
 

Date
 

Clearance:
 
NE/DP:BLangmaid
 
NE/PD:SATaubenblatt
 
NE/JLS:BRichardson
 
GC/NE:JMullen
 
GC:MBall
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Mr. 	 Diistopher 'ussal1-
Director,
USA I D/J..... . ..... 
American Embassy, 

Amman Wter & mn 

Dear Mr. Russell, 

I refer to our discussiorls regarding FY ?e and FY 79 
prograne when the Sums of (hS 0 28.5 million arid US 0 10.5 
million loans rospoctively vwzre allocated to the Pmianaiter 
and Sewerage projects. 

You are kindly requested to make the necessary arrange
ments for the prmcsssrig of the3o Ican3 as soon as possible, 

Sirncerely your's, 

.- ." . ... .:"/ ': 

PresAiant 

CC: 	 H.E. Dirsctor Geneitll kr umi:,n 
Water G 3owavage Auth. 


