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. Chapter S/IFS
5. IMPLEMENTATION SCHEDULE

The implementation of the present project is carefully planned and arranged for the purpose of
satisfactory execution taking into co:isideration the present conditions for the on-going projects,
including contractors, procurement of construction materials and labor force the manner of

~procurement of water supply equipment and materials and the manner of consteuction.

5.1 Procurement of Construction Materials and Labor Force

At present; the outskirts of the City- of Amman are béing developed and lots of multistory

“residences and office buildings have been built. As shown in-these construction works; the
“construction miaterials necessary for the construction of pump housces and service reservoirs are
‘locally available. The main indterials are cement, reinforcing steel bars, aggregate, form-work

timber, structural steel, paints, and pipes of polyethylene, unplasticised polyvinyl chloride and

‘galvanized steel (1/2 ** to 6” in dianeter).

The local labor force is skilled enough to build the pump houses and service reservoirs. There
should be an abundance of unskilléd laborers for trench excavation and back-filling during the
pipe laying works.

5.2 Contractor Capability

Contractors and supplicrs who intend to undertake the construction works and the supply of
construction equipment and materials for public works shall be registered with the government
agencics concerned. The Ministry of Public Works is responsible for contractors classification -
and registration. The contractors are registered in five ficlds of enginecring activities and
classified into five ranks which depending on their financial aspects, equipment capability,
nuniber of qualified engincers and cxperience in the field, ‘

In the water supply and sewerage ficld, First and Second ranked contractors are nominated for
tendering on WAJ projects. Around twenty contractors are registered in the First rank. WAJ
has expericnced contractor capabilities through many projects already executed.
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5.3 Manner of Procurement for Construct!on Works and Equipment and
| Materials

The following manner for procurement is proposed:

1y - blanket conteact for the entire consiruction works through intermational tendering
2}  several confracts packages for construction works iricluding pipc materials and
pipe laying works, pump equipiuient and installation and service teservoirs and
: appmien’mces (hrough international tcndenng _
3)  confracts separaled into international lendcrmg for procuremem of pump
-~ equipment and pipe materials and Jocat tendering for consteuction works

For the procurement of items l_) and 2), local contractors have little chance (o patticipale in
consteuction works because of the large scale of the works and the high capital costs for the

purchase of pump equipment and pipe materials. Therefore item 3) will be used for the

construction works. Pipe materials will be supplicd by WA}
' The manner of procuring the pipeline materials will be as follows:

- Intemnational tendering _
Pipes, filtings and valves for transmission and distribution pipelines arc to be procured
through interational tendering in accordance with guidelines from the lending
~agencies. '

" The following equipment and materials arc grouped into one procurement package:

- Transmission pipe materials and appurtenances

- Distdbution pipe materials and appurtenances

- Pipe materials and appurtenances for service reservoirs

- Supply and installation works of pumps and electrical equipment and appurtenances,
including conleol valves, gate valves, flow meters, chain hoisis ele.:

Local tendering 7
Civil engineering works are grouped into one package for local tendering by registered
contractors.

- Transmission pipe laying works

- Distdbution pipe laying works

- Construction works of service reseivoirs and pipe msta!htlon works
- _(,onslrucuon works of pump houses

5:2
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5.4 Implome'ntation Schedule -

In preparing a sealistic schcdulc for the nnpluncnlanon of the pr()Jcct WAJ will organize the
construction activilies. Most consiruction works will be conducted by comtractors and
supervised by WAJ or it’s designated consultant. However, activities as such rehabilitation
works for the existing facilitics will be undertaken directly by WAJ staff.

The implementation periods for each activity during the Stage 1 project is assumed as follows:

D Fihancing arrangerinents with tending agency: 12 months
2) Land acquisition for service FCSCEVOIT Sites: 6 months
3) Selecting consultants for detailed design engineering: 6 months
4) delcd design engineering and approval of tender documents

by lendmg agency: : 12 months
5) lntcmauoml tendering, tender cvﬂmnon award of LOflll"lC(S

and app_roval of the contracts by lending agency: : 8 months
6) Conslruction works

- Supply of pipe materials and pump/electrical equipment: 46 months

- Rehabititation works: 3 months

- Local tendcnng for construction and pipe laying works, ,
tender evaluation, award of confract: 3 moiiths

. Pump houses and installation of pump/clectrical equipment : 42 months
- Service eeservoirs: ' 44 months
- Transmission pipelines: _ : 48 months
- Distribution pipelines: ' 48 months

The implementation schedule is shown on Fig. 5.1.
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‘6. PROJECT EVALUATION

6.1 ‘Economic Evaluatlon

6.1.1 General

'- Econmmc evaluation of the project is made by caleulating Economic Internal Rate of Return

(EiRR) on the basis of the cstimated economic benefit and economic cost. For the estimate of
the economic benefit and cost the followmg principles or assumptions are made:

1) Economic benefit is estimated based on the “with and without project principte”.
2) All costs and bencfits are expressed in constant price and exclude taxes and duties.
3 Cost and benefit arc estimated on "incremental basis”.

4) Only - quantifiable benefit is included in the EIRR calcuianon though considerable
nonquantified benefits are expected.

6.1.2 Economic Benefit
Upon the impleméntation of the prbjecl available water for consumption in the Study Area will

increase considerably partly through reduction of UFW and parlly thorough network expansmn.
This increase of available water is a majour source of the economic benefit, which will

~ contribute to enhance regional economy and welfare of the residents in the following manners:

1)  Improved network wilh increased water sipply will alleviate water shonzigc and

' rationing;

2) . Cost saving for getting waler will be realized for the residents since they rely on
cxpcnsivé water tanker during the rationing time; ' :

3) Through the introduction of new zoning and cfficient distribution system with newly

located reservoirs, electricity consumplion is expected to be reduced compared with
- that under withoul the project condition, and;
4) Regional development will be - facititated with- improved water supply Ihrough
industrial and commercial development,. and property vatue will increase due to easy
access to drinking water.

‘Estimate of Ouahtiﬁable Benefit

l*or the EIRR calculation, only lhe benefit from increased water supply is counted as
“qummﬁablc benefit".  Benefit of watcr supply increase is estmntcd by using the following

“methods:
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1) Tnceease in water supply through improvement of UFW s the net increase of water

supply without any incremental cost in ‘water ‘resources.  This net increase is,
therefore, valued at the margmal production cost of water®.

2)  Remaining portion of the water supply increasc is valued by esumatmg the dif! fercnce
between the economic cost of water production by tanker* and the - margmal
production cost* 1. |

“This csllmatcd economic benefit’ for the increased water supply 1‘; US$8 03 mllilon in 2005.°
(Details are presented in Table 5, !) '

6.1.3 Economic Cost

'The estimated construction cost is converled to the economic cost by applying the shadow
exchange rale* to the focal cost components.  The estiniated economiic cost s as follows.

Economic Constriction Cost

(US$1,000)
Item Economic Cost
RehabilitationWorks : : 9,686
Transmission, Reservoir and 39,916
DistributionSystem _
Engineering, Aduninisteation and 11,738
Contingency :
Total : 61,340

Incremental operation and maintenance cost after implementing Stage 1 project is also estimated
on the basis of with-project and without-project condition as presented below.

Operation and Maintenance Cost

- {US$1,000)
With-Project ‘Without-Project” Incremental
 Satary 2,234 2031 203
Blectricity 4,034 3,399 644
Repair and Maintenance 984 884 100
Total 7,261 6314 947

e 23
xS
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" 6.1.4 - Economic Evaluation

Economic eva!u%itic_-n:of the project is made by calculating BIRR based on the estimated
economic benefit, economic constrction cosi and OM cost assuming that the economic fife of
the project is 25 years after completion of Stage: 1 project. The estimated EIRR is 8.7%,
which indicates that the project is economically justifiable (Details of the calculation is presented

~inTable 5.2).

Sensilivity analysis is conducted to check the project feasibitity under the following conditions:
Case 1 - Project cost increase by 15 %

Case 2 - OM cosl increases by 15 %

Case3 Case (1) + Case (2)

The estimated BIRRs are 7.3 %, 8.5 % and 7.2 % for case 1, case 2 and case 3, respectively
{Details of the analysis are presented in Table 5.3 to Table 5.5).

The results indicate that the economic feasibility of the project is quite sensitive to the

~ construction cost increase rather than OM cost increase, and the project still keep marginally

acceptable economic return even under the case 3.

6.2  Financial Evaluation

6.2.1 General

Firstly, capacity to pay for water charge is assessed based on the current water tariff and
houschold income in Zarga.. Then, financial evaluation is made by assessing Financial
Internal Rate of Return (FIRR) on the basis of the éstimated incremental revenve for WAJ
Zarqa and the project cost.

Cash ﬂow table is also prepared on the assumed financial conditions incorporating all the
revenues and costs of WAJ Zarqa to check the level of the water tariff to cover OM cost under
the assunted financial conditions,

Finally, the fund requirement is assessed from the view point of WAY jnvestment.

6.2.2  Capacity to Pay for Water Charge

m Dlstribution of Water Consumption

6-3
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"For the assessment of the consum'crs" capaéity to pay for water chsur,s.;e,j distribution of
houschold water consumption in WAJ Zarqa is prepared and summarized as follows:

Disteibiition of Household "Yaici* Consumption in WAJ Zarga (1993)

Block (m3)* ~ No. of bills L G
- 0-20 192,513 32.7
21 - 40 98,246 . LY ¥
41 -70 62,114 22,0 . "
71-100° 18,032 6.4
more than 100 11,957 4.2
Total 282,922 | 100.0
* : Consumption duﬁng 3 months Source : WAJ, Finance Directorate |

As shown in the above table, almost 90 % of the consumers us.c less than 70 m3 and about
70 % use less than 40 m3 during 3 months period. ‘Approximately one third of the consunmiers
use less than 20 i3 in Zarqa. '

2) Ih’co'mc Dis{ribuiion :

 Distribution of household income in Zarqa is as presented below. o E

Household Income Distribution

_ Income Range (JD) : Zarqa

" 1<1,200 156 %
1,200<1<2,400 ; 28.4 %
2,400<1<3,600 258 %
3,600<1<4,800 16.1 %
4,800<1<6,000 10.2 %
6,000<1<7,200 ' 50 %
1>7,200 _ ' 8.9 %

Total N 100 % |
~ Source : Houschold Expenditure and Income Survey, 1992 J%

~ As indicated above, about S0 % of the households get annual income less than JD 3,600 in
Zarqa. |

About one third or 34 % of the houscholds get the income less than JD: 2,400, Weighted
average houschold income is estimated at around JD 3,600, -

6-4



Chapter 6/F8

(3) Asscssment of Capacity to Pay

“Based on the above figures, capacity to pay is assessed for tow classes of the houschold,

namily, low income class with the annual incomie of JD 1,500 and middle income class of ID
3,000. |

For estimating water charge of the tow classes, the following assumptions are made:

3] Pre_scﬁt_ water consumptions per household are

- 33 m3/3 imonths for the low income household

-" 50 m3/3 months for the middle income household :

2) Expected future water consumption per household is estimated at around 66 m3 on the
basis of the per c'api'ta:daily consumption of 80 liter and average number of family,

Water Charge and Income

Income Class Water . Water Charge Water Charge/Annual
Consumplion (IDAvear) Ihcome
Low Income - Present 33 m3/3M 10.0 0.7%
Futwe 66 m3/3M 4316 ' 2.9%
Middle Income ~ Present S0 m3/3M 24.4 0.8%
Future 66 mIIM . 43.6 . 1.53%

Source ; IICA Team Estimate

As presented above, the costs of water consumption share only 0.7 - 0.8 % of the household
jncome at present both for the low incorme and the middle income.  Even if the consumption
will increase to the expected average level (80 liter), the shares will be 2.1 % and 1.5 %,
respectively.. ‘These ratios seem still low compared with that of affordable level of 3 to 4 %.
If income increase in the future is taken into account, the ratios would be further go down,
From this, it is considered that the households in the Study Area have sufficient capacity to pay
for the water charges and further increase of the water tariff is financially feasible.

6.2.3 Financial internal Rate of Return (FIRR}

Pinancial viability of the Stage | i’roject is assessed by calculating Financial Internal Rate of
Return on the basis of the estimated incremental revenue and incremental costs for WAJY Zarqa.

(1) Incremental Revenue for WAJ Zarga

Through the: rehabilitation and expansion of the facilitics aﬁd'implemcmalion of the leakage

"~ conlro) plan, -available water for consumption will increase and the tevenue from waler sales
will increase corcespondingly. ~ Average revenue from the waler charge is estimated at JD

6:5
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0.21/m3 or US$ 0.30/m3 in WAJ Zarga at preseat.  Incremental révenue from the water sales
is estimated by applying this unit-value to the incremental water consumplion in the future is
presented in Table 5.6. Sumniary of the water consumption and revenue is shown below.

Incremental Water Consemption and Incremental Water Reveaue
for WAJ Zavqa

2002 2003 . 2004 2005 and ‘after

Incremental Water 2056 - 2,313 2,570 9,771
Consumption ‘ ' S
(1,000m3/year) - _
lucremeital 617 094 77 ~ 2,931
Revenue : C o

{US$1,000)

(2) Incremental Cost for WAJ Zarga

The incremental cost for WA) Za’rqa consists of the following cost items:

1) Investment cost for rehabilitation and expansion : US$ 6’3,0{)0
thousand .
2} Incremental OM cost including thie cost for léakage control :
- US$ 947 thousand fyear

{3) FIRR Calculation
" “Based on the incremental revenue and incremental cost estimated above, cash flow table is
prepared for calculation of FIRR as presented in Table 5.7.  However, total incremental cost is

larger than total incremental revenue and positive FIRR cannot be estimated.

- This means that the project is not financially viable under the present water taniff structure and
~ further increase of the tanff scems indispensable for making the project financially feasible,

' Por ascertaining the level of water tariff to make the project financially viable, the following
sensitivity analysis is made: ' ;

Case | Raise water tariff by 50 % (US$ 0.45/m3 on an avcrﬁgc)
Case2  Raise watertariff by 75 % {US$5.25/m3 on an average)
Case 3 Raise water tanff by 1_00 % (US$ 0.60/m3 on an average) '

The results of the caleulation are presented in Table 5.8 10 5.10 and are suminarized below:

616
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. FIRR
Casel : . 23%
Case2: : 3.8 %
Case3 : 5.1%

The sensitivity analysis indicates that the present level of water tariff is too low and
considerable increase in the tariff is necessary to make this project financially viable. To aitain

(he minimum level of 5 % FIRR, present water tariff is o be increased by two times.

6.2.4 Cash Flow Analysis
4} As'sumptions and Conditions

Cash flow table of WAJ Zarqa is prepared for assessing the financial viability of the project.
Majour assumiplions and conditions applicd are explained below:

1) Revenue of WAJ Zarqa consists of waler charge and sewer charge.  Water
charge will increase corresponding to increase in water consumption, while
sewer charge remains constant at present level.

2) Depreciation cost is estimated on the basis of the folloiving depreciation
ratios.
Pump and water hammer device 6.0 % per year
Equipment, tools and service pipe 5 G % per year
Transmission and distribution pipe '_ 3.3 % per year

Reservoir, pump house and other related works 3.3 % per year

3) 15 % of the project construction cost will be financed by an international
financial organization with the following loan conditions.

_: Intéresi rate : 3%p.a.
. Grace period i 10 years
Repayment period : 20 years
- 4) The remaining 25 % of the cost will be financed by the govérnment subsidy.
" sy l_iei;_aymént of the fére.ign loan will be made by the government contribution

- and only interest cost for the loan will be included in the WAJ budget.

6.1



- Chapter 6/F8
@ Cash Flow Analysis

Based on the assumptions nientioned above cash flow table is prepared as presented in ‘Table -

5.11.  Projected revemie and expenditure for WAJ Zarqa in the target year (2005) are
summarized below,

Projected Revenue and Expenditure of WAJ Zarqa -

| - (US$1,000)
lem | Year2005
Revenue .
Waler Revenue 6,478
Sewer Charge 1,388
Tota_] Revenue 7.8686
Expenditure '
(1) Salary ' 2,234
(2) Flectricity 4,043
(3) Depreciation 2,076
(4) repair and Others 984
“Total Expenditure 9,337
Revenue - Expenditure -1,471
Interest on Foreign Loan ' 1,418
Net Revenue -2,889

The result of the cash flow ana]ysis indicates that the revenue of WAIJ Zarqa covers only
opcratmn and maintenance cost excluding dcprccmuon even under the condition that the
: pr03eclcd water sales increase considerably. Interest on foreign loan is also not to be covered
- by the projected revenue. It is, therefore, projected that the accumulated net revenue and
accumulated net cash will be minus US$64. 5 million and minus US$12.9 million, respectively,
in year 2030.

~ In order o cover the OM cost including depreciation water and sewerage tariff is to be increased
by 19 % up to the level of US$0.43/m3 on an average. Rcvié.cci cash flow table is prepared

- for the recovery of all the OM cost as presented in Table 5,12,  In this case, the accumulated

deficit will be decreased to US$23.1 million and the accumulated net ‘cash will become
US$28.4 million in year 2030.

Required increase rate of water and sewerage tariff for covering all the OM cost plus interest on
foreign loan is 37 % (US$0 50/m3 on an averagc) The cash ﬂow table incorporating this

‘increase is prepared as prcsented in Table 5.13, Under this assumphon the ac-::umulatcd nel |

- 6-8
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revenue will reach US$16.7 milliost in ycar 2030. The accumulated net cash will amount to
US$68.3 million. ' '

An another cash flow table is prepared assuming that the repayment of the foreign loan will be
made by WAJ Zarqa instead of govemnment contribution. As presented in Table 5.14, net
cash still keeps positive figures except the initial construction period due to the paymint for the
interest during consteuction under the case of 37 % tariff increase.

6.2.56 ~ Fund Requirement and WAJ Investment

Required fund or investment cost for the project s to be assessed from the view point of WAI
- investment. As indicated in Table 5.7 énnua_l required fund for the project varics from
US$ 2.0 million to US$ 15.8 miltion during the implementation period of 1998 - 2004. For
checking the financial viability of the investment, historical investment amount of WAJ is
studied,

WAJ Investment

(1,000 3D}
Year . Investiment
1989 75,800
1990 39,732
1991 33,181
1992 ' 37,477
1993 - 56,033
Average 48,444

Source : WAJ, Finance Diréctorate

As recorded in the above table, WAJ has spent about JD 48.4 million or US$69.1 million
annually on an average during the past 5 years.

Compafcd with ti]i_s figure, the estimated annual fund requiréménl for the pfojccl_ corresponds to
2.9 - 22.9% of the annual WAJ investment. ~ The annual fund requirements is less than'20 %
of WAJ ini'es{ment:exccpt that of 2001 and is considered within the reasonable investment fevel
of WAJL,
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6.3  Socio-economic Impacts and Overall Evaluation '

6.3.1 Socio-oconomié impacts

As mentioned in the economiic evaluation, considerable socio-economic impacts are expected
from the implementation of the project.

Allcwalmn of water shortage and rationing mrght be the ﬂrsi soc:o-economlc 1mpacl and most
important one, which will improve samla.ry and- hyg:enc environment and contribiite to the
regional health in the Study Area. Rusaifa municipality located in south-west part of the Study
Area is being setiously affected by water shortage, whete income of the sesidents are relatively
low compared with those of Zarqa municipality. 'The expected benefit for the iimprovement of
the basic human needs will be realized paricularly in these lower income areas, that will
contribute to the income redistribution in the region.

Facilitation of the regional development would be the second socic-economic impact. 'The

expansion of the water supply network and increase of the available water will promote

industrial and commercial development in the Study Area. Urban development will, thus, be
accelerated further to the north and north-west direction.

As mentioned in the preceding chapter, existence of the high 'unemp]oymeni is onc of the
- serious socio-economic problems in the Study Area.  The expected development in industry
 and conunerce will improve this situation.  Thus, the project will contribute to the heightening
* of the living standard for the residents lhrough the economic devclopment and enwronmental
' mlprovemcnt and to enhancement of the social welfate i in lhe Study Area.

'6.3.2  Overall Evaluation

As explained in the preceding section, the project will producc reasonable economic refurn and
- the investment is economically justified. However, due to the low water tariff, the project is
not financially justified, Considerable increase of water tanff will be necessary for attaining
financial feas1b1hly The cash flow analysis indicates that at least 19 % increase is rcqmrcd for
'covenng the OM cost including dcpreaauon *The annual fund ruqmrement for the
a implementation of the project is within the justifiable range of WAJ investment.

Besides, substantial socio-economic impacts are expected from the implementation of the
project. The improvement of the basic human needs through the alleviation of water shortage
and rationing is considered a great benefit to the Stady Area as well as the resulting regional
development, “Taking into account all the above the project is justified economically and
socially and its early implementation is to be recommended.

6-10
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Tablé 6.2 BIRR Catculation

(US$1,000)

Year

Fcon. Consl, Cost

OM Cosl

Cost Total

Econ. Beiefit

B-C

1998
99
2000

Cm
03
o4
05

G?
08
09
2010

11

12

13
14
15

17
18

e |
200

;2
22

27
28
29

2030

23
24 .
25

1,966
5,202
8,538

1,966
5,202
8,538

© 15,451
12,084
10,087
8,012

12,262
10,287
8,234
oq7

947
947
947
947

co oo o oo 0o e o

o o @

2,486 *

A -3

947
947
947
947

1,521
1,2
1,902
8,033

8033
8033
8,033
8,033

8,033
8,033
8,033
8,033

947 .
947

947
| 947
3,033

8,033

8,033
8,033

8,033

cio o o

947
947
947

8,033
8,033
8,033
8,033

8,033
8,033
£,033
8,033

. 8,033

Total

65,912

213,992

* Replacenient cost
IRR = 8.7%
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~ Table 6.3 -~ BIRR Calculation (Case 1)

(US$1,000)

Year

Feon. Const, Cost

OM Cost

Cost Total

Econ. Bénefil

B-C

1998

2000 :

01

03

05

07 .

2010

2,261
5,982
9,819

17,769
13,897

11,600

9,214

3]
12
3
14

15
16

17

18

19

}. 2020

21

29

2030

BERR RN

c oo ocoocococoioo o0 oo

178
200
222
947

047
947
947

- 947
047 '

947
947

047 -

o437

947
247

047

947

947
917
947
947

947
947
947
947

oio o o

2,261
5,982
9,819

.....;ml..’.j-’.’.g..ﬁ..é.u.......

14,075
11,800
9,436
947

o17
017
947
47

947
947
947
247

947
947
947

3,346

947
947
947
947

3,806

947
947
947
947
947

-2,261
-5,982
9,819

11769
-12,553
-10,088
7,534
7,086
7,08
7,086
7,086
7,086
7,086
i
7,086
7,086
7,036
7,086
e
7,086
7,08
© 7,086
L 4,687

7,08
7,086 -
7086 .

Total -

101,021

213,992

“112,972

75,199

* Replacement cost
IRR = 7.3%

25222




" Table 6.4  RIRR Calcuilation (Case 2) -

(US$1,000)

Econ. Const, Cost

oM Cost

Cosl Total

Econ, Benefit

B-C

11
12
13
14
15

17
18 °
19
| 2020

YRR REN

29
2030

2010 S

1,966

5,202
' 8,538

12,084
10,087
8012

o o©

2,486

c oo oiocoooCccocoe OO O

. 2,086
A |

o

o o oo o

oo o o

1089

1,966
5,202
8,538

112,289
10,317
8,267
1,089

1,089
1,089
1,089
1,089

1,089

1,089 ¢ -

*1,089
1,089

1,089
1,089
1,089

‘3, 1 ?5

1,089
1,089
1,089
3,5'?5

1,089
i,089
1,089
1,089

-1,966
25,202
-8,538

15,451
. -10,767
. -8,605
-6,366
6,944

6,944
6,944
6,944
6,944

6,944
6,944
6,944
6,94
6,944
e
6,944
6,944
6,944
4,858
T
6,944
6,944 -
6,944
4,458
e
6,944
6,944
6,944
6,944

" Tata)

65,912

94,917

© 213,992

119,075

-* Replacement cost

JRR =

B.5%



| Table 6.5 EIRR Calculation (.Casgz 3)

(US$1,000)

Year

Econ, Const, Cost

OM Cost

Cost Total

Fcon. Benefit

B-C

1998 -

2,261
- 5982
9819

13,897
11,600
9214

2020 -2

EYRR RN

29
2030 -

o o0 e o oo 0o 00 o oo

205
230
255
1,089

1,089
1,089
1,089
1,059

1,089
1,089

1,089

1,089

1,089
1,089
1,089
1,089,

1,089
1,089
1,089
1,089

1,089
1,089
1,089
1,089

cio &

2,261
5,982
9,819

14,101
11,830
9,469
1,089

1,080
1,089
1,089
1,089

1,059
1,059
1,089
1,089

1,089
1,089
© 1,089
3,488

1,083
1,089
1,082

1,089
1,089
1,089

1,089
1,089

3,948

1,521
1,712
1,902
8,033

8,033
8,033
8,033
8,033

8,033
8,033
8,033
8,033

8,033
8,033
8,033

8033 |

8,031
8,033
8,033
8,033

8,033
8,033
8,033
8,033
8,033

oioc o o

8033 | -

22,261
-5,982
9819

412,580 -
-10,118
1,567
6,914
P
6,944
6,944
6,944
6,944
o
6,944
6,944
6,944
6,944
B
6,944
6,944
6,944
4,545
e
6,944
6,944
6944
4,085
e
6,944
6,914
6944
6,944

_'I‘o.lal"‘

T 15,799

29,005 -

104,804

213,992

109,188

* Replacement cost
IRR = 7.2%
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Table 6.6 - Incremental Water Constimption and Incremental

Water Revenue

(WAJ Zarqa)

Year

Incremental Waler
Consuniplion
{1,000m’)

Unit Value *1

(US$)

Incremental Water
Revenue
- (1,000US$)

2002
03

05

o7

- 2010

11
i2
13
14
15

17
18
19

2020 | ‘

20

2030

2,056
2,313
2,570
9,771

0.3
0.3
0.3
0.3

9
9,771
9,77
9,77
9,774

9,771
9,711
9,771
9,771

9,771
9,771
9,771
9,771

9,771
9,771
9,771
9,771

o

9,771
9,771
9,771
9,771

o717t

e
0.3
0.3
0.3
0.3

0.3
03
0.3
0.3

03
03 .
03
03

03
03
03
03

03
03
03
03

03

617
694
TN
2,931

12,931
2,931
2,931

2,931

2,031
2,931
2,931

2,931

2,931
2,931
2,931
2,931

2,931
2,931
2,931
2,931

2,931
- 2,931

2,931
- 2,931

293t

2931

Total

260,985

78,296

*1 : IDD.2Y/m’ = US$0.30/ny’

6:16
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‘Table 6.7  FIRR Calculation

Investment
Cost

Inceemental
OM Cosl.

Total
Cost

Increntental

Water Revenue

S 2010

12
i3
14

15

17
18

19
2020

2,010
5,280
8,750

12,460 -

- 10,390
" 8,280

co o c oo o oon o OO OC

22

29
2030

23
24
25
27
28

178

222
947

947

947 .

947
947

947
947
947
947

947
947
947
947
947
947
947

947
947

947
947
947
947

oo e o

2,010
5,280
8,750

12,638
10,590
8,502
947

947
947
947
947

947
947
947

ol o o

617
694
™
L2931

2,931
2,931
2,931
2,931

2,931
2,931
2,931
2,931

2,931
2,931
2,931
2,93t

2,931
2,931
2,931
2,931

2,931

2,931
- 2,93
2,931
2,931
2,931

Tolal

. 67,816

25,222

18,296

* Replacement cost
IRR = #DIV/0!




Table 6.8  FIRR Calculation (Case 1)

Year

investment
Cost

Incremental
OM Cost

Tolal
Cost

Incremental

Water Revenue

1998

.29
2030

2,010
5,280
8,750

178

12,460
10,390
8,280

| oaom0t |

oo o ocioc o0 ooclo oo o oie

200
222
947

947
947
947
047

047
947
947
947

L 947
947

947

947 ;

947
947
547
947

947

947
947

cio e o

2,010
5,280
8,730

12,638
10,500

8,502
947

047
947
047
947

947
947
947
947

947
947

3,052
047

047
947
947

3,658
047
2947

947
947
947

947
917

947

oo oo

925
1,041
1,157
4,397

4,397
4,397
4,397
4,397

4,397
4,397
4,397
4,397

4,397
4,397
4,397

" 4,397

4,397
4,397
4,397
4,397

3357
4,397
4,397
4,397
4,397

Tolal

67,816

25,222

93,038

117,445

* Rep]acemenf cost
IRR = 23%
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‘Table 6.9 FIRR Calculation (Case 2)

Year Investment Increntental Total Incremental R-C
Cost OM Cosl Cost Water Revenue

1998 2,010 0 2,010 0 2,010

9 5,280 0 5,280 0 -5,280

2000 8,750 0 8,750 0 8,750
e T T : . 15830 ................................ G Ry
02 12,460 178 12,638 1,079 -11,559°

03 10,390 200 10,590 1,214 9376

o1 8,280 222 8,502 1,349 7,153

05 0 917 947 5,130 4,183
e S e e s B e e

07 0 947 947 5,130 4,183

08 0 947 947 5,130 4,183

09 0 047 947 5,130 4,183

2010 0 947 - 947 5,130 4,183
......... e - i e e

12 0 947 947 5,130 4,183

13 0 047 947 5,130 4,183

i4 0 947 0947 5,130 4,183

15 0 947 947 5,130 4183
e e e R e T

17 0 947 047 5,130 4,183 °

18 o 947 947 5,130 4,183

19 0 947 _ 947 5,130 4183
2020 2,105 * 947 3,052 5,130 2078
e B e e i T

2 0 947 947 5,130 | 4,183

23 0 947 947 5,130 4,183

24 0 947 947 5,130 4,183

25 2,711 947 3658 5,130 1,472
et o e e TS T

27 0 97 947 5,130 4,183

28 0 947 947 5,130 4,183

29 0 047 047 5,130 4,183

2030 0 947 047 - 5,130 4,183

Total- 67,816 25,222 93,038 137,022 43,984

* Rep?aicemehl cosl
1RR = 3.8%

619




Table 6.10  FIRR Calculation (Case 3)

Year Investment
“Cost

Incremenital
OM Cost

Total
Cost

Incremental
Waler Revenue

1998 2,010
e | ses0

2000 | - 8750
0 | 15,830

02 12,460
03 10,390
e
.05
e
07
08
09 .
2010
12
13
14
15
e
17
18 -
19

o0

3

2020 2,105 *

o -
22 0
23 0

24
25
27
28

29
2030

R - R I e 5

178
200
222
947

947
947
947
947

947
947
947
947

947
947
947
947

947
247
947

947

cio o o

2,010
5,280
8750

12,638
10,590
8,502
947

947

947

947
947

947
947

947
947

- 947

947 -

- 947

. 3,052 '

947
947

047

247

: 9_4?.......“ !

247
- 947
947
047

947
947

047 -
947 .

041

3658 L.

cio o o©

1,234
1,388
1,542

5,863 1,916

5,863
5,863
5,863
5,863
5,863

5,863
5,863
5,863
5,863

5,863
5,863
5,863
5,863

5,863
5,863
5,863
5,863

5,863
5,863
5,863

5,863

i3 SRR S

Total 67.816

25222

93038

156,602

* Replacemehl cosl
IRR = 5.1%

6-20
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7. ENVIRONMENTAL IMPACT ASSESSMENT

Through the IEE process conducted in the Master Plan, the following environmental elements
are nominated for further study, '

1) Resettlement _

2) Economic Activity (Inipacts on existing tenant or lower income people)

3) Traffic and Public Facilities '

4) Archaeological Treasures

5) Water Pollition”

- In this section, impacts to the above elements are analyzed and evaluated.

7.1 Resettlément

Reselilement may occur at the plantied pumping stations or reservoirs site. The location of those
planned facilities are shown in Fig. 7.1. The following table summarizes the facilitics.

Table 7.1 REQUIRED SIZE FOR RESERVOIRS

Zone Reservoir Name Required Capacity (m3) Required Area (in2)
Zarga High Res 715 4,000 60mx30m= 1,800
Zarga Low Batrawi 650 12,500 100mxS55m= 5,500
Sukhna : Res 580 - 1,060 30mx20m= 600
Hashemeyeh "~ Res 600 2,000 : 35mx30m= 1,050
Awajan High Awajan 695 5,500 S2mx25m= 1,300
Awajan Low Res 635 - 2,000 30mx35m="1050
Rusaifa High Res 815 5,000 65mx 30 m=1,950
- Rusaifa Low Res 750 10,000 90 mx 50m=4,500
Awajan 21 P/S Awajan 21 5000 - . 60mxG60m= 3,600
Total 47,000 21,350

Fundamentally WAJ does not recommend resettlement in any cases. In order to comply with
this policy, seme locations in the Rusaifa south zone which are hydraulically suvitable for
reservoir sites were abandoned and the originally proposed south and north Rusaifa zones were
merged into onc. Consequently there are no houses within the planned areas

Thére are no writien tules about fand acquisition or expropridtion. However, WAJ does

* compensate landowners at prices estimated on a case by ¢ase basis.

There is no possibility for resettlement in this project. However, if the locations of the facilitics

- are changed to correspond wilh changes of planning then WAI's basic policy should be

followed.
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7.2 Impacts on existing tenant or lower income people

Rési_dehti_al development pé!icmﬁs teflect é's'eparalion between the wealthy class and the general :

popdlalion. In general, the residential area for the general population has a relatively  high
population density and narcow roads (inconven’ien_t situation). The wealthy class has  settled
down in the hilly area, where opeh space is still available. The impacts of improving the water
supply system are expected to be as follows: '

In the populated area, Iand prices e may not increase '
The wealthy class will not move to more populated areas

Thus, we conclude that the negative impacls on existing tenants and lower income people will
be minimal is very rare. The improvement of the water system is expected to have socio-
econemic benefits.

7.3 Traffic and Public Facilitios

The pipe-laying works may have ncgativé impacts on the existing tvaffic and public facilities.
Since the soil type of the study area is rock or rocky sand, the open cut method for pipe-laying
works will be used,

Fig. 7.2 shows routes for the planned transmission lines. Most lcansmission lines will be
located under side-walks, or existing rights of way. Most of roads where the Jines will run are
not subject to heavy traffic cxcépt for Wasfi Tal street (800 in, part of the line from Awajan 21
PS to Rusaifa Res 750). '

Pipe -laying works will be done with proper traffic control. The section of 800 min the Wasfi
Tal Street shall be considered carefully at the construction stage. This slreet is a main strect
between Zarqa and Rusaifa and there are many existing pipes under this road which will require
careful survey at the detailed design stage.

7-2



Chapter /58
74  Archaeological Treasures
In genera},:Jordan is rich in archacological treasutes, These archaeological treasures are

potential sources for tourism, which is one of the important sources for the écquisiﬁon of
foreign curreincy. The following table shows GDP distribution in sectors.

Table 7.2 OR[GIN OF GROSS [)OMESTIC PRODUCT AT FACTOR COST
{% of total; current prices)

1983 1988 1993

* Agriculture, forestry & fishing 6.3 6.0 8.0
- Mining & quarrying - 2.6 4.3 33
Manufacturing - 12.9 10.9 14.7
Electricity & water 1.4 2.7 2.4
Construction. 12.2 . 6.2 5.9
Wholesale & retail trade, restaurants & hotels 16.8 13.5 9.3
'Transport & comnwunications 13.0 15.5 15.3
Flnancmg, real eéstate & business services 16.0 18.3 19.0
-Community, social & personal services 2.1 .24 - 24
Government services 17.3 21.8 20.9
Other services 1.4 .4 1.2
Imputed bank service charge -2.1 -2.6 -2.4
Total 100.0 100.0 100.0

“Touristn is included in Wholesale & retail trade, restaurants & hotels. As shown in the table,

the proportion of that sector is relatively high each year. Thus, impacts on archacological
treasures as well as legislation are considered in this section. :

(1)  Legislation

In Jordan there exists an’ Antiquities Law'. In this Law, antiquily is dcﬁned in article 2 as
follows, ‘ ‘
A. Any object, whether movable or immovable, which has been constructed, shapcd
inscribed, ecrected, excavated, or otherwise produced or modified by humankind
carlier than the year 700 AD

B. Any object, movable or immovable, as defined in the prewous subsection referring
to a date subsequent to the year 1700 AD, which the Mmlstcr may declare to be
antique by order pubhshed in the Ofﬁcml Gazette.

C. Human, plant and animal reniains gomg back to a date earlier than the year 600 AD

Morcover regarding construction projects, article 13 & 15 say,

Adticle 13
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No permit should be granted for any construction project, 'in‘clildin‘g" buildings and
-~ fences, unless a distance of 5-10 meters is left bctween them and aily amzqmly.
accorclmg to the Director’s decision (aticle 13) :

Article 15

A. Any person, who discovers or finds any antiquity without being granted a license to

excavate, of has kuowlcdgc of such discovery or fmdmg, st give notice to the
Director or the nearest General Securily Center within 10 days from the date of
'dlscovery, finding, or having knowiedge of it.
B. The Director may, within his discretion, grant a reasonable compensahon to any
: person who discovers, finds or informs' about any anliquity, according to- the
provisions of this law.

(2} Antiquitiés in the Sludy Arca and Vicinitics

There are around 300 antiquities in the study area. Thcse antiquities are mos(ly flint
scatters and caimns as shown in Table 7.3. '

7-4
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Table 7.3 ANTIQUITIES TYPES AND NUMBERS
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TYPE OF USE

"NUMBER

01
03

.05

06

_Sub-total o
: HABITATION MILITARY SITE. :

_..,..36

41

43
44
45

51
52

33
62
64
65
67

_INDUSTRIALIMANUI* ACTUR]NG SITES

76
78

~Sub-totat

_'Sub- total o

GENERAL ARCHAEOQLOGICAL INFORMATION
Sherd/flint scatter

Sherd/flint scatter(uncertain presence)

Sherd/flint scatter{main preserice)

Sherd/flint scattcr(onc-penod site)

Malerial culture remains found with no simclurcs
Multi-period stratified site .

Village site{no fomﬁcatlons)

" Fortified settlement

- Possibly fortified scttlement
“Fortress

“Tower

Rujm

‘Nomadi¢ camp
‘Cavefshelter

Isolated structure/house _ '
Otherfunspecified structure or wall foundations

CULT IC STRUCTU RFS
Stone cirele

AGR!(,ULTURAL STRUCTURES
Hamlet/Farmstead
Mill

Agricultural terrace
Oil press
Sub-total

OTHER S’l RUCTURI S' ;
Aqueduct/water channel

Cistern

Birket/waler reservoir

Animal pen

Storage facility/silo

Caim

Sione fenoesfenclosures
Sub-total -

Flintknapping sitc
Hijaz railway station

8l

82
88
89
9

Bl

Sub-total

FUNERARY " STRULTURI* S
Cemetery - -

Rock-cut shafl tomb

Grave

Burial cairnftumulus

Other tomb

INSCRIPTION.
Arabic

110 00 DO W L~ B0

-
a4
P

TOTAL
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‘ Among the listed anthmtles, Qasr Shabxb is located in zﬁarqa cnly This anhqmty was built in the
Oltoman Fmptre era and is located in the comer of hi gh school ground

cha:dmg the excavation situation in gencra] Dcpa:lment of Anltquzucs commients - are
swmmarized below, ‘
A. InJordan, antiquities might be found in any place. _
B. Especially, Petra, Karak, Jerash, Mafraq are areas famous for archeological treasures.
C. Zarqa area has a refatively low posmblhly for anllqmttcs excavation, | |
D. By expcrlences so far, most antiquitics arc located 2-15 m below the surface

The propbscd 'cdnstruction sites for pumiping stations and reservoirs have no riiaj(jr antiquities
cxcept for one near Reservoir 715 in the Zarqa High Zonc The: aritiquity is categorized as
'unspeciﬁed structure or wall foundation & cairn' and is located to the west {aboul 50 m) from
the proposed rescrvoir site.

From the above stated considerations, the consteuction works will not damage or déstroy  any
antiquities. It would, however, be prudent to meet with the Department of Antiquities regarding
the antiquity near Reservoir 715 to confirm the antiquity's existence and establish it's condition
before construction begins :

7.5 Water Poliution

- Improving the availability of water will increase domestic or industrial wastewater discharges.
In this section, the impact on water quality, especially for river and groundwater, is examined.

- (8) Domestic Wastewater
Itis reported that 58 % of the’ population is sewered in Zarqa Govesnoraté is. Howcvcr, in the
Study Area, this percentage is higher at about 76 %. WA plans 100 % coverage by the year
2000. In the unsewered areas, septic tanks or vacuvmed system are cmmﬁonly in use,

(b) As- Samra Sewage Treatmént Plant
The As-Sainra treatment plant was built in 1985 to Ireat wastewater from lhc study area as
well as Amman, The treated wastewater is discharged info Wadi Dhuleil, which joins
Zarga river and :fin’a]ly reaches King Talal Reservoir (40 km downstruam) The treatment
method consists of waste stabilization ponds. Designed parameters are as follows, ‘
Influent(Daily average) : 63,000 m3/day '

Influent BODS : 526 mg/l
Effluent BODS -2 30mgh

Suspended Solid Loading: 42,000 kg/day

1.6
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- Actual influcint BODS' is as ;highi as 600 mg/ and aveiage ‘influents have gradually
increased. Inflow into the 'plaﬁt in 1991 was about 97,833 m3/day (average base) as can
" be seeh in Table 7.4, which is about 1.5 times of the design'cd capacity.

Table 7.4 AS-SAMRA POND SYSTEM LOADING (1986-1991)

Year Daily Daily TSS (mg/) BODS (mg/) COD (mg/)
Influent  Effluent. S
(m3/day) (m3/day) IN . OUT IN OUT - IN ouT
1986 - 56,753 48,129 - 754 161 623 113 1,376 381
1987 63,386 32,690 734 188 739 126 1,596 392
1988 82,568 = 67,107 584 189 . 854 137 1,332 352
- 1989 . 90.816 72,606 638 160 706 % 1,424 0 333
1990 96,216 82,370 555 177 728 105 L3620 321
1991 97,833 82,164 647 189 802 111 1,572 346

*
&k

Pond Train No.l was commissioned during Year 1987
'IN' deriotes at As-Samra inlet structure
“'OUT denotes al As-Samra outlet flume

The inadequacy of the existing stablhzauon ‘ponds has been cited by Eng. Helen Bannayayan,
Umversnly of Jordan. He mentioned the well water near the trealment plantis coritaminated, and
concluded that since the groundwater flows in the direction of Wadi Dhuleil, the treatment plant

could clearly have a large negative effect of on groundwater quahly

7.5 compares original and revised planning.

* To address this problem, a study was cartied out in 1993 and the plant was redesigned. Table
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Table 7.5 PLANNING OF AS-SAMRA: TREATMI‘NT PLANT

- Original Design 19 Short Term
“Criteria ' Improvenienls
: B © Design Cniteria
i. Ain Ghazal Headworks _
Avetage Daily Flow (m3/d) - 68,000 91,770 148,500
o PekFlow(m¥d) 0 M8000 T30 . 327000
-2. As-Sanira WSP Facility
- (INFLUENT) - |
" Average Daily Flow (m3/d) 68,000 127,992 - o g*
Peak Flow (m3/d) 148,000 © 189,635 462,000 e
BODS Concentration (mg/l) 526 505 :
. BODS Load (kg/d) - 36,750
~ Suspended Solids Concentration (kg/d) 42,000
- Water Temperature (¢C) -12.5
Summer Air Temperature (OC) 25.0
(EFFLUENT)
BODS (fittered) (mg/) 30
Fecal Coliforms (MPN/100ml) 100
Netnatode Eggs (N/100 ml) <1
(POND TREATMENT)
Average Daily Flow (m3/d) 145,000
~ Peak Flow (m3/d) © 210,000
- BODS Concentration (mg/l) 30- 60
(DISINFECTION) .
Fecal Coliforms (MPN/100mI) 100
Nematode E ipes (N/100 ml) <i
Source As-Samea Wastewater Stabilization ponds Emergency Short-Term [mpmvemenl Program Design Report,
.- The decision to add Zarga and Hashmeyeh flows to the system was made after the IRP design was completed. ’i‘
2. If the short term needs require expansion of the existing chlorine contact basm the expanded basin will be g

(<)

designed for lorig term flow rates as described later in this section.
3. Short term dcs:gn flow rates were estimated assuming a straight line mlerpolauon of the ESI flow projections

between years 1995 and 2000

" Industrial Discharges

Part of the study area is a major industrial zone in Jordan. It is reported that ninety percent

“of the country's light induslries and services are located in the Zarqa basin, There arc 43

‘industries in the area. Most of industrics have their own wells and water recycling systenis

which have a low recycle ratio as shown on Table 7.6. All wastewater is discharged into

 the Zarqa river.
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Table 7.6 RECYCLE RATIO OF WASTEWATER

- Name of Factory

21,

“Jordanian Beer Co.

No Rccyclmg Ratio of Wastewatcr

1. Jordan Petrolecum Co. 0% of wastewater, recycling of coohng
2. PepsiColaCo. D
“3.” Jordan Spinuing & Weaving Co. " 0%of wastewater
4 I1CA.Co. ... M0%ofwastewater .
6. Hussein Thetinal Power Station o

7. “Jordan Pagcr and Cardboard I‘actorles _C_o'_ 75% recyclcd 25% cvaporauon -

— Jordan Daity Co. T 0% of wastewater

‘__{l " Jordan Wgrﬁgj_MnllsCo T 0% T

12, Jordan TanpingCo.~ ~~ ..__EO__féCSﬁ‘jfng

"13, Sulphochemicals S No recycling B

140 [Iag,le > Distifleries Co. _ - " ¥AY% (80% of cooling water)

_I57 Jordan Pipes Co. L%

16, Tissue  Paper | Factory "T0% of wastewater e
"17.  Yordan for Mineral Explorant(} 8%

“18." Yeast Industries Co. 0% )

~ None (cooling water 100%)

Source: Study Team

The quatity of cffluents from these facilities does not comply with exisling Jordanian
 Wastewater Standard 202. WAJ has determined to connéet the effluent from industries with

public sewers according to the content of organic matter or total suspended solid (TSS).

One industrial event was reported in 1988 by Dr.Murad J.Bino, of the Royal Scientific Society.
Approximately 6,000 cu.m3 of soil contaminated with mercury was piled en vacant land near
Jordan Chemical Industries located between Awajan and Zarqa. News papers reported that the

“contaminated soil is still piled in the vicinity of the plant and poses a potential hazard in lhe; :

King Talal Reservoir basin and also to sonie groundwater aguifers in the area,

As stated above, the are no anticipated ﬁegalive impacts from this projcct. In order lo safeguard

the quality of water resources, it is strongly recommended that As-Samra treatment plant be

improved, and industrial wastewater be (reated properly. Legistation and administrative controls

for reducing industrial wastewater effiuent are especially important and should be established as

soon as possible.

At the same time, contintious monitoring for industrial wastewater and

research for potential pollution sources are very important.
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Viil. CONCLUSION AND RECOMMENDATION

8.4 Conclusion

' The financial viabitity of “the improvement of the water supply system for the Zarqa district” is
dependent on the tariff rate. The current tariff rate is well below the affordability tevel. The
fesulis ‘of the case study with ‘incremental - rate increases in tariff, indicates that the
“Improvement” pro_lecl wnll be v1able if the tariff sate is doubled.

The project aims al imprbving the ¢nergy cfficiency in the pumping stations and reducing UFW
in the Zarga water supply system. Therefore, existing limited water resources will be
effectively allocated.

8.2 Recommendations

Recommeéndations towards the implementation of the Project are summarized in order of
importance and priority as follows:

1) Taking neccssary measuices for ensuring the feasibility and financial viability of the
Project

The present depressed water tariff system will need to be reviewed to increase the tariff to a

reasonable level considering the affordability of the consumers in Zarqa district. The viabitity of

(he Project will thén be assured, :

2) Reduction of UFW :
Reduction of UFW is of significant importance in lhe Z,a:qq district water supply system It
will, if successfully implemented, increase the revenue and reduce the operation Costs. The
most efficient and economical measures for reducing UFW are recommendced as {ollows:

1. Setting up leakage control units in the WAJ Zarqa

2. Conducting efficient meter reading and billing collection

3. Conlrolling illegal connections

'-Rcducllon in Ieakage will be achleved lhrough rehabititation of the deteriorated pipes and
meters, However, it is stressed that, without routine leakage detection, ‘the effect of the
rehabilitation is hrmtcd and will not tast.

I‘unher rcducuon of UFW not only in the Zarqa district but atso in all of Jordan is of major

lmportance to maximize the use of the scarce water resources, If successfully nnplcmentcd
_ leakage control could defer the high cost of water resources dcvclopment pro;ccts



* Chapter B/FS

3)  Proper allocation of the waler resources _

Allocation of water resources is a complicated issue. As a result of scarce waler resources,

water rationing has been practiccd regularly,  Receritly, as a result of thé Peace Treaty,
negotiations with Isracl, additional water resources will become available. The additional

amount will likely be used to supply the water demand in Amman. in co_mi'ectidn .w'il_h this,

effective and efficient allocation of the watet resources, for existing and new water resources;

needs to be studied. - e £ §
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