
9-1

CHAPTER 9 ECONOMIC AND FINANCIAL EVALUATION

9.1 Economic Evaluation

9.1.1 Specifications for Economic Evaluation

An economic evaluation on the project proposed in the Chapters 5 and 6 is carried out in this chapter
from the viewpoint of the effect of increased water supply by the project based on the specifications as
presented in Table 9.1.

Table 9.1 Specifications for Economic Evaluation
Project Component Project Costs Project Benefit

Two improvement plans:
1) Irbid
2) Ramtha

1. Construction and procurement
2. Incremental operation and
maintenance
3. Disi, Western and Eastern water
purchase

Incremental values generated by
the project

<Concept and Assumptions>
1. Evaluation Measure Economic Internal Rate of Return (EIRR)
2. Opportunity Cost of Capital 10 % (Referring to the “Water Resources Management Master Plan

of the Hashemite Kingdom of Jordan, JICA, 2001”)
3. Evaluation Period 30 years from the operation start year of the project
4. Economic Life of Facilities &
Equipment

30 years from the construction and installation year

5. Replacement Costs Disregarded due to the above 3 and 4
6. Economic Conversion Factor 0.9 (Estimated by JICA Study Team based on the external trade of

the country, DOS)
Source: JICA Study Team

9.1.2 Project Benefits

The project benefits are defined as follows.

Benefits = Incremental number of customers of the project (X) Affordability-to-pay (JD/customer)

The above number of customers includes both residential and non-residential. And the above
affordability-to-pay is estimated on the basis of manners presented in Table 9.2.

Table 9.2 Manners to Estimate Affordability-to-pay for Water
Customers Items Estimates & Assumptions Sources

Residential 1. Number of persons/
household

5.44 persons DOS: population and number of
household of Jordan in 2012

2. Household income Urban: 500 JD/month
Rural: 90 % of the urban

DOS: average wage of male in
2011 adjusted with the CPI up to
2014

3. Affordability-to-pay
for water based on
household income

3 % of household income
- Urban: 15.0 JD/month
- Rural: 13.5 JD/month

Assumed by the JICA Study Team
based on the affordability-to-pay
method applying the maximum
percentage

Sources: DOS and JICA Study Team

9.1.3 Project Costs

The project costs comprise three items 1) construction and procurement costs (herein after referred to
as “investment costs”), 2) operation and maintenance costs (herein after referred to as “O&M costs”)
and 3) water costs to be purchased from the Disi, Western and Eastern development. Incidentally, it
should be carefully noted that the economic cost contain only the incremental costs generated by the
project.

In the economic evaluation, the project cost is classified as an “economic cost”. The economic cost is



9-2

calculated by subtracting taxes from the ordinary project costs (namely, the financial costs) and
multiplying the local portion costs by the economic conversion factor (0.9 for this project as given in
Table 9.1). Price escalation due to inflation is not included. The item-by-item economic costs are
presented below.

Investment Costs(1)
Table 9.3 summarizes the investment costs of the project.

Table 9.3 Investment Costs (JD million)

Project Costs
Phase-1 Phase-2 Phase-3 Phase-4

Total
2016-2020 2021-2025 2026-2030 2030-2035

Irbid Economic cost 49.5 14.9 11.5 11.5 87.4
(Ref: Financial cost) 61.9 18.9 14.9 14.9 110.6

Ramtha Economic cost 13.9 3.1 2.9 2.9 22.8
(Ref: Financial cost) 17.3 3.9 3.7 3.7 28.6

Total Economic cost 63.4 18.0 14.4 14.4 110.2
(Ref: Financial cost) 79.2 22.8 18.6 18.6 139.2

Note: The financial cost includes taxes.

Source: JICA Study Team

O&M Costs(2)
The economic O&M costs comprise two items as discussed in the Chapter 8: 1) electricity costs and 2)
other miscellaneous costs such as repair/maintenance and chemical. The personnel costs of the project
are disregarded in the project because of none of incremental workers as discussed in the Chapter 8.
Table 9.4 summarizes the O&M costs of the project.

Table 9.4 O&M Costs
(JD million)

Project Costs Phase-1 Phase-2 Phase-3 Phase-4 2036-2047 Total
2016-2020 2012-2025 2026-2030 2030-2035

Irbid Economic cost 0.6 2.0 2.3 2.6 5.4 12.9
(Ref: Financial cost) 0.7 2.2 2.5 2.9 6.1 14.4

Ramtha Economic cost 0.3 0.5 0.5 0.6 1.3 3.2
(Ref: Financial cost) 0.4 0.5 0.6 0.7 1.4 3.6

Total Economic cost 0.9 2.5 2.8 3.2 6.7 16.1
(Ref: Financial cost) 1.1 2.7 3.1 3.6 7.5 18.0

Source: JICA Study Team

Water Purchase Costs(3)
The water purchase prices of Disi, Western and Eastern development are assumed as presented in
Table 9.5.

The price includes only the O&M costs, excluding the investment costs of the developments because
of the following considerations:

 Disi water: the investment costs are regarded as “sunk costs due to mostly utilization of the
existing facilities.

 Other water: the investment costs are not counted due to indefiniteness at present; however,
these costs should be taken into account in the feasibility study of the project.

Table 9.5 Assumed Water Purchase Price
Developments Prices Sources

Disi Water 0.4 JD/m3 WAJ: to apply the same price selling to Amman, namely to the JWCM

Western Water 0.6 JD/m3 WAJ: to take the high-elevation conveyance cost into account
Eastern Water 0.2 JD/m3 JICA Study Team based on the YWC electricity costs and other miscellaneous cost

Source: Compiled by JICA Study Team
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The water purchase costs are estimated by applying the above figures and illustrated in Table 9.6.

Table 9.6 Water Purchase Costs
(JD million)

Project Costs
Phase-1 Phase-2 Phase-3 Phase-4

2036-2047 Total2016-2020 2012-2025 2026-2030 2030-2035
Irbid Economic cost 15.3 25.0 32.2 40.0 87.1 199.6

(Ref: Financial cost) 17.0 27.8 35.8 44.4 96.8 221.8
Ramtha Economic cost 3.9 5.3 5.8 6.3 13.1 34.3

(Ref: Financial cost) 4.3 5.8 6.4 7.0 14.5 38.0
Total Economic cost 19.2 30.3 38.0 46.3 100.2 234.0

(Ref: Financial cost) 21.3 33.6 42.2 51.4 111.3 259.8

Source: JICA Study Team

9.1.4 Results of Economic Evaluation

The economic evaluation is carried out based on the above benefits and costs. It reveals that the EIRRs
of the project exceed 10 % of the opportunity cost of capital (see Table 9.1) as described below. As a
result, the project is concluded to be economically feasible.

< Sensitivity analysis >
Tables 9.7 and 9.8 show the sensitivity analysis results of the project. As shown in these tables, the
benefits are with higher sensibility than the investment costs. On the other hand, the investment costs
have also a big impact on the EIRR. If the costs reduce by 5 %, the EIRRs result in 13.5 % for the
Irbid and 10.7 % for the Ramtha. Incidentally, it must be also remarked that the EIRR of the Irbid
would maintain a relevant value of 10.3 % even if the costs increase by 10 %.

Table 9.7 Sensitivity Analysis of Irbid

Items
Benefits

+10 % +5 % base case -5 % -10 %
Capital Investment
costs

-10 % 20.5 % 17.5 % 14.8 % 12.4 % 10.0 %
-5 % 18.5 % 15.9 % 13.5 % 11.2 % 9.1 %

base case 16.8 % 14.5 % 12.3 % 10.2 % 8.2 %
+5 % 15.4 % 13.3 % 11.2 % 9.3 % 7.5 %
+10 % 14.2 % 12.2 % 10.3 % 8.6 % 6.8 %

Note: Shaded cells represent the EIRRs that exceed the opportunity cost of capital, 10 %.

Source: JICA Study Team

Table 9.8 Sensitivity Analysis of Ramtha

Items
Benefit

+10 % +5 % base case -5 % -10 %
Capital
Investment
Cost

-10 % 14.3 % 12.9 % 11.5 % 10.1 % 8.8 %
-5 % 13.4 % 12.0 % 10.7 % 9.4 % 8.2 %

base case 12.5 % 11.2 % 10.0 % 8.8 % 7.6 %
+5 % 11.7 % 10.5 % 9.4 % 8.2 % 7.1 %
+10 % 11.0 % 9.9 % 8.8 % 7.7 % 6.6 %

Note: Shaded cells present the EIRRs that exceed the opportunity cost of capital, 10 %.
Source: JICA Study Team

 EIRR of Irbid : 12.3 %

 EIRR of Ramtha : 10.0 %

 Consolidated EIRR : 11.7 %
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9.2 Financial Evaluation

A financial evaluation of the project proposed in the Chapters 5 and 6 is carried out in this chapter
based on the specifications as presented in Table 9.9.

Table 9.9 Specifications for Financial Evaluation
Project Component Costs Revenues

Two plans as presented in
Section 9.1

1. Investment
2. Incremental operation and maintenance

Incremental revenues generated
by the project

<Concept and Assumptions>
1. Evaluation Measure Financial Internal Rate of Return (FIRR)
2. Opportunity Cost of Capital 6 %: real interest rate as of September 2014

= 9 % of long-term interest rate (-) 3 % of Consumer Price Index
3. Evaluation Period 30 years from the operation start year of the project
4. Economic Life of Facilities &
Equipment

30 years from the construction/installation year

5. Replacement Costs Disregarded due to the above 3 and 4
Source: JICA Study Team

9.2.1 Incremental Revenues

The revenues are estimated as follows.

Revenues = Incremental consumption with project (X) Present water tariff (JD/m3)

The YWC issues the bills and collects the fees from the customers quarterly. The bill is a combination
of 3 categories of tariffs: 1) fixed tariff, 2) variable tariff of water and 3) variable tariff of sewage: so,
the total water tariff is unclear because the fixed tariff contains both water and sewerage tariffs. For
this, the total water tariff is estimated by the JICA Study Team on the basis of the 2013 financial
statement of the YWC as follows:

Combined YWC tariff of 2013 : 0.578 JD/m3

-Water : 0.524 (90 %)

-Sewerage : 0.054 (10 %)

(Incidentally, the YWC will make an accounting of the water and sewerage tariff more clearly from the
2014 financial statement.)
Thus, a tariff of 0.524 JD/m3 is applied for this financial evaluation (for reference: this tariff is likely
to cover only 50 % to 60 % of the entire water costs including the indirect costs such as administration,
according to the examination by the JICA Study Team).

9.2.2 Financial Costs

The financial costs of the project are already presented in the Section 9.1.3. It should be noted that the
financial cost contain only the incremental costs generated by the project.

9.2.3 Results of Financial Evaluation

The financial evaluation is carried out based on the above revenues and costs. It reveals that the
project is financially unfeasible because the FIRRs are lower than 6 % of the opportunity cost of
capital (see Table 9.9) as described below.

 FIRR of Irbid : 3.0 %

 FIRR of Ramtha : -3.1 %

 Consolidated FIRR : 1.4 %
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<Sensitivity analysis>
It is obvious that the low level of present tariff is a major factor for the low FIRRs. Table 9.10
summarizes the results of sensitivity analysis by applying the conditions that raise the FIRR of the
project to the level higher than 6 %. To attain the financial feasibility, such severe measures as the
substantial increase of the tariff and the drastic reduction of the investment cost are required; however,
these measures may be hardly put in effect10. Therefore, the government grants as a part of the
investment costs are considered as the most desirable measures to make the project viable.

Table 9.10 Summary of Sensitivity Analysis
Project Conditions to lift the FIRR higher than 6 % FIRR

Irbid 1) Tariff increase + 12 % 6.2 %
2) Investment cost - 16 % 6.1 %

Ramtha 1) Tariff increase by + 58 % 6.0 %
2) Investment cost -70 % 6.1 %
3) Investment cost
+ Tariff increase

-50 %
+ 17 %

6.2 %

Source: JICA Study Team

If the subsidies of 1 JD/m3 to the water charges are reflected in the financial evaluation, as suggested
by WAJ, the FIRR in case of Irbid, Ramtha and the consolidation will be 180%, 26% and 102%,
respectively.

9.2.4 Financing Consideration for Investment Costs

Government Budget1)
Table 9.11 presents the budget of the Jordanian Government from 2013 to 2016. The budget of 2014
totals up to 8,100 million JD; that are 6,800 million JD for current expenditures and 1,300 billion JD
for capital expenditures (herein after referred to as Capex). Meanwhile, the Capex budget allocated to
the MWI is 65 million JD, 5 % of the Government Capex budget. Only a small amount, 2 or 3 million
JD, of the Capex of the MWI will be allocated to subsidize to the WAJ starting 2014.

Table 9.11 Expenditure Budget of Government
(million JD)

Organizations Expenditures 2013 2014 2015 2016
Re-estimate Budget Indicative Indicative

Jordanian Government (JG) Current 6,155 6,828 7,168 7,515
Capital 1,021 1,268 1,333 1,401
Total 7,176 8,096 8,501 8,916

- Allocated/to be allocated
to MWI

Current 2 2 2 2
Capital 63 65 55 33
Total 65 67 57 35

Capital Budget of MWI to JG (%) 6 % 5 % 4 % 2 %
Note: Figures of the Jordanian Government are inclusive of the MWI.
Source: General Budget Department, Ministry of Economy and Finance

Budget of WAJ2)

Table 9.12 shows the total expenditure budget of the WAJ. The Capex of the WAJ amounts to 260
million JD in 2014, 75 % of total expenditure budget. The YWC budget is not presented because
almost all Capex for the development project are financed by the Government including that of the
WAJ.

10 According to the YWC top management, the water and sewerage tariff change is the political issues in the country. The

cabinet committee under the prime ministry will decide the tariff un-periodically. The water companies inclusive the WAJ can

hardly intervene in it. The sewerage tariff of the YWC increases only by 15 %, meter reading basis from October 2014 and

billing basis from January 2015: however, no water tariff change is instructed in this year.
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Table 9.12 Total Expenditure Budget of WAJ
(million JD)

Expenditures 2013 2014 2015 2016
Re-estimate Budget Indicative Indicative

Current 85 86 79 79
Capital 168 260 270 270

Total 253 346 349 349
Source: General Budget Department, Ministry of Economy and Finance

Capex Budget of MWI and WAJ for Water and Sewerage Sector3)
Table 9.13 illustrates the sector-wise Capex budget by organization (the MWI and the WAJ) and
reveals that more than 60 % of Capex goes to the water sector. The annual average Capex for the water
sector over the 4 year period from 2013 up to 2016 is estimated at 177 million JD.

Table 9.13 Capital Budget by Sector Totaling MWI and WAJ
(million JD)

Sectors Organizations 2013 2014 2015 2016 Average
of 4 yearsRe-estimate Budget Indicative Indicative

Water MWI 48 48 35 9
WAJ 84 156 165 162

Total 132 204 200 171 176.7
Sewerage MWI 15 17 20 24

WAJ 72 87 88 87
Total 87 104 108 111 102.1

Total MWI 63 65 55 33
WAJ 155 243 252 249

Total 218 308 307 282 278.8
% by Sector Water 61 % 66 % 65 % 61 % 63 %

Sewerage 39 % 34 % 35 % 39 % 37 %
Note: The difference between this table and Table 9.11 and 9.12 is the indirect Capex such as administration.

Source: General Budget Department, Ministry of Economy and Finance

Financial Appropriation for Investment Costs4)
Table 9.14 is a summary of the phase-wise annual average investment costs of the project calculated
based on Table 9.3. The phase-1 costs are the largest, requiring 15.8 million JD annually in 5 years.
The other phases’ costs are small compared with the phase-1 costs.

Table 9.14 Annual Average Investment Costs by Phase
(million JD)

Project

Phase-1 Phase-2 Phase-3 Phase-4 Total
2016-2020 2021-2025 2026-2030 2031-2035 2016-2035

Entire
Phase

Year
Average

Entire
Phase

Year
Average

Entire
Phase

Year
Average

Entire
Phase

Year
Average

Entire
Phase

Year
Average

Irbid 61.9 12.3 19.0 3.8 14.9 3.0 14.9 3.0 110.7 5.5
Ramtha 17.3 3.5 3.9 0.8 3.7 0.7 3.7 0.7 28.7 1.4

Total 79.2 15.8 22.9 4.6 18.6 3.7 18.6 3.7 139.4 6.9

Source: JICA Study Team

The Capex budget is analyzed from the view point of the affordability to the investment costs; up to
10 % is empirically assumed to be an affordable level for one project. Table 9.15 shows the
comparison of Capex budget of the MWI and the WAJ to the project investment costs. The phase-1
requires the largest costs of 15.8 JD million annually. The amount indicates less than 10 % of the
Capex budget combined with the MWI and the WAJ (177 million JD). And the other phases’ costs are
only around 2 %. Accordingly, the investment costs of the project could be appropriated entirely by the
MWI and the WAJ, assuming that the MWI and the WAJ could secure continuously the present level
of Capex budget.
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Table 9.15 Comparison of Capex Budget to Investment Costs

Items
Phase-1 Phase-2 Phase-3 Phase-4

2016-2020 2021-2025 2016-2030 2031-2035
1. Annual Capex Budget: totaling MWI and WAJ (see Table 9.13) 176.7 176.7 176.7 176.7
2. Annual Average Project Investment Costs (see Table 9.14) 15.8 4.6 3.7 3.7

% of the project investment costs (=2/1) 8.7 % 2.6 % 2.1 % 2.1 %

Source: JICA Study Team

Table 9.16 shows the sources of funds for the water sector Capex. It reveals that more than half of the
entire Jordanian water project costs are derived from the WAJ domestic funding inclusive the own
revenues and debts. And 20 % from the MWI budget, 16 % from the foreign soft loans of the
international donors and 12 % from the foreign grants follow it. Apparently, the Government guarantee
enables and secures the WAJ to raise funds from the foreign and domestic loans including bond issues.
Accordingly, the investment costs of the project are expected to be covered in the same way.

Table 9.16 Sources of Funds for Water Sector Capital Expenditures
(million JD)

Sources of Funds
2013 2014 2015 2016 Average

Re-estimate Budget Indicative Indicative of 4 years %
1.MWI Budget 48 48 35 9 35 20 %
2. WAJ 78 154 162 161 139 80 %
1) Domestic Funds 49 106 103 103 90 52 %
2) Foreign Loans 11 34 36 31 28 16 %
3) Foreign Grants 18 14 23 27 21 12 %

Total 126 202 197 170 174 100 %

Note: The difference from Table 9.13 is the government subsidies to the WAJ which is disregarded because it is already

contained in the Government budget.

Source: General Budget Department, Ministry of Economy and Finance
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CHAPTER 10 ENVIRONMENTAL AND SOCIAL CONSIDERATIONS

10.1 Outline of the Project Components

Outline of the concept of the Project(1)
The goal of the MP Project is to formulate a comprehensive plan for sustainable water supply
corresponding to the population growth including the influx of Syrian refugees in the Northern
Governorates. To achieve this goal, the MP has been prepared considering key factors such as
equitable distribution, energy efficiency, leakage reduction with appropriate supply pressure, and
saving of operation and maintenance costs particularly the electricity cost. In addition, the MP has also
considered to correspond to the “National Resilience Plan 2014-2016” as an existing upper level plan.
Furthermore, coordination with other international donors such as KfW, UNICEF, USAID, EIB, etc.,
has also been made while preparing the MP.

Areas most affected by the increase in Syrian refugees, that is, Irbid, Ramtha, and Mafraq, are selected
as the target areas of the MP, for which water demand–supply imbalance need to be alleviated. Irbid
and Ramtha are finally selected as target areas of the MP for water supply because the improvement of
the water supply network system for Mafraq is being implemented by KfW.

The target year of the MP is set as 2035.

Outline of the components of the Master Plan(2)
Table 10.1 shows the components of the MP subject to Environmental and Social Considerations.

Table 10.1 Components of the MP Subject to Environmental and Social Considerations
Component Remarks

Restructuring of Distribution
System (Strengthening and
DMA/SCADA Creation)

Water supply through gravity flow system in the Zebdat gravity zone,
Construction of transmission pipeline from Zebdat to Hofa and
improvement of the water supply system in Hofa area by distribution
of water from Zebdat and gravity supply from Hofa

Rehabilitation of old water supply
network

Replacement of GI and Steel Pipes

10.2 Current Status of Environment and Society

Land use(1)
Project area is shown in the satellite photo from Google Earth (Figure 10.1). Land use of each
sub-project is described below.

Irbid1)
The central part of Irbid city is occupied by government organizations facilities, education institutions
and medical institutions and mainly commercial zones, and the peripheral parts are occupied by
residential areas. Suburban areas of Bait Ras, Hakama, Bushra, Hawwara and Sarieh are mainly
residential with small scale commercial zones in the central part. The pipelines and water supply
networks planned for improvement and rehabilitation are to be installed mainly along the existing
regional roads in the target areas, and the pumping facility is to be installed in the existing pumping
station area.

Ramtha2)
Strengthening and rehabilitation of the main pipeline will be carried out from the branching point of
the eastern transmission line to Ramtha, Torrah, Shajara, Emrawa and Dnaibah in the Ramtha region.
The purpose is to distribute water by effectively using the water pressure from the Za’atary pumping
station. Ramtha is a small city and there are small towns to its north. The areas between the city and
towns are farmland, rangeland and wasteland. Water supply mains and distribution pipelines are laid
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along the existing trunk road and regional roads.

Natural environment(2)
Reserve Area1)

Nature reserve areas in the northern governorates are shown in Table 10.2 and Figure 10.2. Nature
reserves are located very far from the target areas of the MP - at a distance of more than 10 km. Hence,
the implementation of the components of the MP is not expected to have any impact on the nature
reserve areas.

Figure 10.1 Location of the Project Planned in the MP (Existing Land Use)

Table 10.2 Natural Conservation Area in Northern Governorates
Name of Reserve Ajloun Forest Reserve Dibeen Forest Reserve Yarmouk Nature Reserve
Year of the
establishment

1988 2004 2010

Management
organization

RSCN RSCN RSCN

Purpose of
establishment

Forest conservation,
evergreen oak forest

Forest conservation,
pine-oak forest

Natural Conservation

Relevant laws National parks and natural
reserves regulation No. 29,

National parks and natural
reserves regulation No. 29,

Proposed by RSCN,
unspecified



10-3

Name of Reserve Ajloun Forest Reserve Dibeen Forest Reserve Yarmouk Nature Reserve
2005 2005

Relevant Ministry Ministry of Environment
(MOE)

Ministry of Environment
(MOE)

―

Area 13 km2 8.5 km2 20 km2

Distance from MP
Area

12 km 26km 20 km

Note) RSCN: Royal Society for the Conservation of Nature, Source: JICA Study Team

Figure 10.2 Site Map of Project and Nature Reserve Areas

Conservation of the River Basin2)
Watersheds exist on the eastern and western sides of the Irbid center. Wadi Al Arab Basin is located on
the western side. Wadi Shallalah Basin with Yarmouk River lies on the eastern side. Wadi Al Arab
basin with well-field area is not designated specifically as a conservation area.

Historical and cultural heritage areas(3)
Table 10.3 and Figure 10.3 show the sites around the Project area where remains and relics have been
found. According to the Antiquities Law No. 23, 2004 (Antiquities Law No. 12, revised in 1987), the
Department of Antiquities in the Ministry of Tourism and Antiquities is responsible for excavating and
investigating remains and relics. Remains and relics around the MP proposed areas are excavated to
study the Old Stone Age. The sites where remains and relics have been found are located along the old
highway from Palestine to Damascus and Baghdad.

These sites related to the MP proposed areas are mainly in Irbid, and the surroundings of Hawwara,
Bait Ras, Sal, Al Yasielah and Al Turra. The site of remains in Hawwara is Ayyubid/Mamluk as shown
in Table 10.3. Roman graves and ceramics were found and investigated during the installation of
pipelines in Hawwara in the past. (Ismael Melhem et al, Three Burials from Roman era at Hawwara/
Irbid, ANNUAL OF THE DEPARTMENT OF ANTIQUITIES OF JORDAN, Volume 55, 2011)

Target area of the MP
Ajloun Forest Reserve

Dibeen Forest Reserve

Yarmouk Nature Reserve
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Table 10.3 Sites around Project Area Where Remains Were Found in Past
Era Irbid Hawwara Bait Ras Sal Al Yasielah Al Turra

Umayyad ○ ○ ○ ○ ○ ○ 
Abbasid - ○ ○ ○ ○ ○ 
Ayyubid/Mamluk ○ ○ ○ ○ ○ ○ 
Ottoman ○ - ○ ○ ○ ○ 
Hellenistic - - - - - -
Roman ○ - ○ ○ - ○ 
Late Byzantine ○ - ○ - - - 
Middle Byzantine ○ - - ○ - - 
Early Byzantine ○ - - ○ - - 
Iron Age ○ - - ○ - ○ 
Late Bronze - - - - - -
Middle Bronze - - - - - -

Early Bronze - - - - - -
Chalcolithic - - - - - -
Neolithic - - - - - -
Epi-Paleolithic - - - - - -
Paleolithic - - - - - -
○ Sites where remains and relics have been found in the past (Source: Dar As-Saraya Museum Guide, 2007, Department of 

Antiquities), Source: JICA Study Team

*Exact locations where remains and relics have been found are not clear
Source: JICA Study Team

Figure 10.3 Antique Sites in and around the Project Areas of MP
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10.3 Laws and Organization Related to Environmental and Social Considerations

Laws and regulations related to Environmental and Social Considerations(1)
Environmental Impact Assessment (EIA) is mainly enforced by the following laws and regulations in
Jordan:

 Environmental Protection Law No. 52 of 2006
 Environmental Impact Assessment Regulations No. 37 of 2005

Projects subject to EIA are designated in Annex 2 (for comprehensive EIA) and Annex 3 (for Initial
Environmental Examination (IEE)) of the EIA Regulations No. 37 of 2005 as shown in Table 10.4.
According to the EIA Regulations, projects proposed in the MP are subject to IEE as described in the
item 6 of Annex 3, “Infrastructure projects including housing projects.” The MP was examined for
Environmental and Social Considerations at the IEE level in accordance with the EIA Regulations and
the JICA’s Guidelines for Environmental and Social Considerations.
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Table 10.4 Projects Subject to EIA and IEE
Projects subject to EIA Projects subject to IEE

Items

1- Raw petroleum refining
2- Electricity generating plants
3- Establishments designed as permanent stores or as
landfills for the irradiant nuclear wastes
4- Iron and steel factories
5- Establishments for extraction, treatment, conversion
of asbestos and substances in which asbestos forms part
of its structure
6- Integrated chemical industries such as:
- Petrochemicals
-Fertilizers, pesticides and peroxide industries
-Chemical products, petrochemicals and petroleum
storage facilities
7- Road, airport and railway construction projects
8- Hazardous waste treatment plants and disposal of
these wastes.
9- Establishing industrial cities
10- Extraction industries:
- The excavating processes for water and the geo-thermal
digging except when digging for investigating the soil
- Mining processes and relevant industries
- Natural fortunes extraction
11- Generating energy industries
- Industrial establishments which produce electricity,
vapor, hot water
- Industrial establishments which convey gas, vapor, hot
water and electrical energy
- Natural gas surface storage
- Flammable gases storage both surface and underground
- Fossil fuels surface storage
12- Tanning (leather) factories
13- Sugar factories
14- Yeast factories
15- Construction of ports
16- Manufacturing ships and boats for industrial and
recreational purposes
17- Reclamation of land for industrial and recreational
uses
18- Glass factories
19- Establishing slaughterhouses (abattoirs)

1- Agricultural Projects:
- Poultry farms if the capacity exceeds
30,000 birds
- Cow farms if the capacity exceed 50,000
cows
- Sheep Farms if the capacity exceeds 1,000
sheep
2- Mineral treatment projects:
Iron and steel works including galvanizing
and varnishing factories
Establishments producing non-ferrous
minerals using processes such as
production, purification (washing),
liquefying, demonetizing (pulling) and
galvanizing processes
- Compressing bullions
- Treatment of mineral surfaces and
coverings (coatings)
- Boilers, cisterns, tanks, industries dealing
with minerals plates
- Establishments for felting and scorching
(roasting) raw mineral
- Complexes industry (collecting).
3- Food Industries:
- Oils, animal and vegetable fats.
- Bottling and packaging animal and
vegetable products
- Milk products industry
4- Fabric, leather, wood, paper and tissue
industries
5- Rubber industry
6- Infrastructure projects including housing
projects
7- Other projects:
- Municipal landfills
- Landfill for disposal of wastes.
- Sports activities centers.
- Junk storage establishments.
8- Any additions, amendments to the
projects mentioned in this annex.

Legal
basis

Annex 2, EIA Regulations No. 37 of 2005 Annex 3, EIA Regulations No. 37 of 2005

Source: MOE

EIA is enforced according to the following procedure in Jordan:
i) Project implementing organization submits the project overview document to Directorate of

Licensing & Guidance in MOE for examination.
ii) MOE calls a meeting of the Central License Committee. If necessary, the committee will

confirm the current status of the construction site. Based on the review by the committee, a
decision will be taken to implement the Comprehensive EIA (Holding of Public Hearings), or
IEE (No Holding of Public Hearings), or no EIA. The result will be notified by the MOE to
the Project implementation organization within 45 days after submitting the document.

iii) Based on the decision of the committee, the Project implementation organization may
implement EIA if needed, and submit the results to MOE. A committee meeting will be held
and the authorization or modified instructions will be given as applicable.
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iv) The construction or the project will be permitted only after approval of the EIA (for the project
that requires EIA), is received

v) MOE monitors and checks the parameters included in EIA during the construction period

The flow of EIA procedure is shown in Figure 10.4.

The Directorate of Licensing & Guidance in MOE and WAJ (Water Authority of Jordan) in charge of
environment explained that there was no standard format for Project documents to be submitted for the
examination, and requested submission of the project outline, plans and drawings for confirming
project site, specifications and catalog of main equipment to be installed, and documents for
environmental evaluation.

Figure 10.4 Flow of EIA Procedures

Relevant organization(2)
MOE1)

Figure 10.5 shows the organization chart of MOE. The Directorate of Licensing & Guidance under
MOE is responsible for supervision and EIA approval.

WAJ2)
The PMU (Performance Management Unit) is responsible for EIA management in WAJ. The PMU has
a technical monitoring section, inspection department, and environmental and social experts for this
purpose. Figure 10.6 shows the organization chart of WAJ PMU.
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Source: MOE

Figure 10.5 Organization of MOE and EIAApproval Organization

Source: WAJ

Figure 10.6 Organization of WAJ PMU

10.4 Examination of Development Alternatives

Examination of development alternatives at the concept level(1)
Two development alternatives were examined during the examination of the MP at concept level:

Option 1:development of new water source ; and1)
Option 2: rehabilitation of existing facilities and network including the required new construction.2)

Each alternative has issues such as the need for examining water allocation at the inter-governorate
level in the option 1, and the limitations of the volume of source water in the option 2. As shown in
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Table 10.5, the option 2 is recommended as a more effective and sustainable option than option 1
considering practical and sustainable aspects of the alternatives.

Table 10.5 Development Alternatives (Concept Level)
Without MP Option 1 Option 2

Contents N/A
- Development of new water
source

- Rehabilitation of existing main
distribution pipeline and network
(incl. replacement)

Anticipated
results

N/A
- Increase in water supply
volume from newly
developed water source

- Increase in water supply volume
by efficient water supply (decrease
in non-revenue water)

Issues

- Water shortage
and inefficient
water supply will
not be resolved

- Expected new water source
is most likely to be in fossil
aquifer in which water is not
renewable

- Water efficiency must be
maximized within the limited water
supply from existing water source

Evaluation
-Reasons

Not recommended
- Issues will not be
resolved

- Option 1 has greater benefit
to the citizen for water
supply amount but negative
impact on the sustainability
of water source than Option
2 in terms of the increased
use of fossil water.

Recommended
- Option 2 has smaller negative
impact on sustainability of water
source than Option 1, because
existing water source is unaffected
by the increase in efficiency of
water supply.

Source: JICA Study Team

Examining development alternatives at the component level(2)
The following three development options were examined as alternatives at component level, in
addition to rehabilitation of existing facilities and water supply network. In these three alternatives,
Wadi Al Arab augmented water will be transferred to Zebdat reservoir, which has been planned by
WAJ and design work is under way, and part of water is transferred to Hofa reservoir for gravity
distribution.

Result of evaluation is shown in Table 10.6. Land acquisition is not required in these three options.
The Alternative 3 was adopted in the master plan (MP) although there is no significant difference in
these three options from the aspect of environmental and social considerations.

 Electricity consumption is the least so that this option will contribute the most to reduction of
CO2 emission and global warming.

 Noise and vibration level are same in three alternatives; in anyway, they need pump station at
Zebdat.

Option 1 (Alternative 1 in Table 5.7): There is no distribution pump station in the Study Area. Only 2
gravity flow systems exist. The operation and maintenance are easiest. However, this system requires
transmission pump station at Zebdat to transfer water to Hofa reservoir.

Option 2 (Alternative 3 in Table 5.7): One pump flow zone exists in Zebdat zone and one transmission
pump station at Zebdat is required to transfer water to Hofa reservoir. O&M of these pump stations are
troublesome. (Proposed master plan (MP))

Option 3 (Alternative 5 in Table 5.7): Two pump flow zones exist in Zebdat zone and one transmission
pump station at Zebdat is required to transfer water to Hofa reservoir. This alterative has the most number
of pump stations and O&M of these pump stations are most troublesome.
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Table 10.6 Evaluation of Development Alternatives (Component Level)
Development Alternatives

Without MP Option 1
Option 2 (Proposed

MP)
Option 3

Contents N/A

- Rehabilitation (replacement) and strengthening of water distribution
networks

- Installation of new
high capacity
transmission pump
and transmission
pipeline from Zebdat
PS to Hofa reservoir

- Existing distribution
pump station at
Zebdat will be
abolished.

- Installation of new
medium capacity
transmission pump
and transmission
pipeline from
Zebdat to Hofa
reservoir

- One third of
existing pump
station may be
utilized through
upgrading pumps.

- Installation of new
small capacity
transmission pump and
transmission pipeline
from Zebdat PS to
Hofa Reservoir

- Two third of existing
pump station will be
utilized through
upgrading pumps.

-

Anticipated
impact

<-> Increased
water leakage
<-> Unequal
supply of water to
the citizen and
unutilized
augmented water
for supply

<+>Improvement of water supply condition
<-> Inconvenience during construction

<-> Increase of
electricity
consumption
<+> Reduction in
leakage by gravity
flow system from all 3
pump zones and by
rehabilitation

<-> Increase of
electricity
consumption but
minimum among 3
options
<+> Reduction in
leakage by gravity
flow system
converted from 2
pump zones and by
rehabilitation

<-> Increase in the
impact of noise and
vibration by pump
operation to neighboring
residents of Zebdat PS,
and increase of
electricity consumption
<+> Reduction in water
leakage by rehabilitation

Source: JICA Study Team

10.5 Scoping and Terms of Reference of Environmental and Social Considerations

Table 10.7 shows the scoping of environmental and social indicators for the MP and the reasons for
evaluation.
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Table 10.7 Scoping (Master Plan for Water Supply)

Category No. Indicator

Evaluation

Reason for evaluationBefore and
during

construction
Operation

Environmental
consideration-
pollution
control

1 Air quality B- D

 Construction Stage: Temporary
deterioration in air quality is
expected by construction activity.

 Operation Stage: Negative impact
is not expected.

2 Water quality C- B+

 Construction Stage: A large amount
of water drainage may cause
groundwater contamination.

 Operation Stage:
Quality of supply water is expected
to improve due to supply through
new networks and decrease in
contamination due to leakage.

3 Wastes B- D

 Construction Stage: Small amount
of wastes such as packing materials
for construction, etc.

 Operation Stage: Negative impact
is not expected.

4 Soil pollution B- D

 Construction Stage: Possibility of
soil pollution by oil leaks from
construction machinery and
vehicles.

 Operation Stage: Negative impact
is not expected.

5 Noise and
vibration B- B-

 Construction Stage: Noise is
expected from construction
machinery during excavation work.

 Operation Stage: Noise and
vibration due to pump operation is
expected when no mitigation
measures is applied.

6 Land subsidence D D Land subsidence is not expected.
7 Offensive odor D D Offensive odor is not expected.

8 Substratum D D Work that affects the substratum is not
included.

Environmental
consideration-
natural
environment

9 Reserve area D D Reserve areas do not exist near the
target site of the MP.

10 Ecosystem D D

Target areas of the MP are urban areas
and suburbs where people live, and
areas along existing roads. These are
not inhabitable areas for protected
animals and plants. No negative
influence on ecosystem is expected.

11 Hydrology D D Alteration to hydrology is not
expected in the MP.

12 Topography,
geological feature D D Alteration to topography or geological

feature is not expected.

Social
consideration

13 Resettlement D D
Resettlement due to the
implementation of the MP is not
expected.

14 Poor classes D B+

 Construction Stage: No negative
impact on the poor class is
expected.

 Operation Stage: Residents
including the poor can enjoy
improvements in water supply
conditions

15
Ethnic minorities
and indigenous
peoples

D D
Ethnic Minorities and Indigenous
peoples do not inhabit the project
area.

16 Refugees D B+

 Construction Stage: No negative
impact is expected.

 Operation Stage: Residents
including refugees can enjoy the
improvements in water supply
conditions.

17 Local economy B- D

 Construction Stage: Construction
may temporarily affect
offices/shops near construction/
rehabilitation sites
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Category No. Indicator

Evaluation

Reason for evaluationBefore and
during

construction
Operation

 Operation Stage: No negative
impact is expected.

18 Land use and local
resource use D D No negative impact on land use and

local resource use is expected.

19 Water use B- B+

 Construction Stage: Water supply is
interrupted when connecting to a
new network.

 Operation Stage: Residents can
enjoy improvements in water
supply conditions.

20
Existing social
infrastructure and
social service

B- B+

 Construction Stage: Traffic
regulation, some interruptions may
occur, and the approach to
commercial facilities may be
limited during construction.

 Operation Stage: Positive impacts
of the improvement to water supply
on livelihood are expected.

21
Social capital and
social
organizations

D D
No negative impact on social capital
and social organizations is expected.

22 Imbalance of
profit and damage D D No negative impact on the balance of

profit and damage is expected.

23 Local conflict D D No conflict in local community due to
the MP is expected.

24 Cultural heritage C- D

 Construction Stage: Remains and
relics can be found during
excavation.

 Operation Stage: Negative impact
on cultural heritage is not expected.

25 Landscape D D No negative impact on landscape is
expected.

26 Gender D D
No negative impact on gender is
expected.

27 Rights of the child D D
No negative impact on the rights of
the child is expected.

28 Infectious diseases
such as HIV/AIDS C- D

 Construction Stage: There is a
possibility of spread of infectious
diseases due to the inflow of
laborers if there is no appropriate
guidance for health and hygiene.

 Operation Stage: Negative impact
is not expected.

29 Work
Environment B- D

 Construction Stage: Working
environment for laborers is
expected to deteriorate temporarily
due to aggravation of air quality,
noise, and vibration.

 Operation Stage: Negative impact
is not expected.

Others 30 accident B- D

 Construction Stage: Considerations
for accidents such as traffic
accidents are necessary.

 Operation Stage: Negative impact
is not expected

Note) Evaluation A+/-: Significant positive / negative impact is expected.

Evaluation B+/-: Positive / negative impact is expected to some extent.

Evaluation C+/-: Positive / Negative impact is not clear. (Further examination is necessary, and level of impact becomes

clear with the progress of the examination.)

Evaluation D: No impact is expected

Source: JICA Study Team

The TOR of examination of Environmental and Social Considerations based on Scoping mentioned
above is shown in Table 10.8.
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Table 10.8 TOR of Examination of Environmental and Social Considerations
Environmental

Item
Item of Examination Means of Examination

Air Quality

1) Environmental standard (Jordan
standard)
2) Impact during construction

1) Existing report
2) Content of construction, method, period,
and site
3) Confirmation of type of construction
machinery, number of machines, working site,
working period

Water Quality

1) Environmental standard (Jordan
standard)
2) Conditions of water sources
(Production wells)
3) Impact during construction

1) Existing report
2) Confirmation of water use and discharge
condition during construction period

Soil pollution
1) Preventive measures against oil leaks
during construction

1) Confirmation of type of construction
machinery and vehicles, working area and
working period

Noise and
vibration

1) Environmental standard (Jordan
standard)
2) Impact during construction & operation

1) Existing report
2) Site investigation for confirmation

Offensive odor
1) Environmental standard (Jordan
standard)
2) Impact during construction & operation

1) Existing report
2) Site investigation for confirmation

Local economy

1) Commercial activity at the project site
2) Impact during construction

1) Site investigation for confirmation
2) Procedure for traffic control and avoidance
of traffic jams during approach to commercial
facilities

Existing social
infrastructure and
social service

1) Change in the water supply condition
and water quality due to construction

1) Procedure for shortening duration of
interruption in water supply
2) Site investigation for confirmation

Cultural heritage

1) Existence of ruins and relics at the
project site
2) Correspondence method before and
during construction

1) Existing report
2) Inquiry to the related organization for
confirmation of procedure during construction

Infectious
diseases such as
HIV/AIDS

1) Guidance on health and hygiene for
labor

1) Examination of similar cases
2) Site investigation for confirmation

Work
Environment

1) Labor safety measures 1) Examination of similar cases
2) Confirmation of approach in similar
examples

Accident
1) Traffic safety measures during the
construction stage

1) Examination of similar cases
2) Site investigation for confirmation

Source: JICA Study Team

10.6 Results of the Survey on Environmental and Social Considerations

Results of the examination of Environmental and Social Considerations based on scoping are shown in
Table 10.9.
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Table 10.9 Results of Examination of Environmental and Social Considerations
Environmental Item Results of examination

Air Quality

According to Environmental Standard of Air Quality in Jordan, the maximum emission
levels are SO2: 0.135 ppm (1 hour), 0.130 ppm (24 hours), 0.03 ppm (1 year), CO: 26
ppm (1 hour), 9 ppm (8 hours), NO2: 0.21 ppm (1 hour), 0.08 ppm (24 hours), 0.05 ppm
(1 year); Total suspended particulate TSP: 75 mg/m3 (24 hours), 260 μg/m3 (1 year).
(The Jordan Standard No. 1140 for ambient air quality, 1996)
Air pollution is caused by exhaust gas from construction machinery and transportation
vehicles; air dust is caused by machines digging ditches along road for laying pipeline or
distribution pipe networks.
Mitigation measures should be examined before construction monitoring and
correspondence based on monitoring results will be required.

Water Quality

Drinking water quality standard of Jordan is given in the Standard for Drinking Water
No. 286, 2001 (Revised 2008). The quality of the water source is analyzed regularly by
YWC and WAJ, and water quality management is carried out.
Well fields near the target area of the MP are Hakama well field and Bushra well field.
The aquifer is the deep part of B2/A7. Depth of Hakama well field is 510-540 m and
water table is 480-620 m. Depth of Bushra well field is 530 m and water table is 610 m.
The sprinkler discharge volume to restrain air dust and washing of equipment and
vehicles is small. It is expected that its influence on the water source will be small.
Measures and monitoring procedures will be examined considering the level of
influence on production well water quality.

In the operation stage, quality of water supplied is expected to improve because of the
supply through new pipes instead of rusty old pipes and the decrease in contamination
due to leakage at pipe breakages

Soil pollution

During the construction period, leakage of small amounts of oil may occur from
construction machinery and vehicles causing soil pollution.
Although small, measures for oil spill prevention and soil contaminated by spilled oil
should be collected and examined.

Noise and Vibration

According to standard in Jordan, the maximum level of noise is: City township
(daytime: 60 dB, night: 50dB), commercial area (daytime: 65 dB, night: 55 dB),
education, hospital, mosque (daytime: 45 dB, night: 35 dB). (MOE, 1997)
Load vibration limit is: residential area (daytime: 65 dB, night: 60 dB), commercial,
industrial area (daytime: 70 dB, night: 65 dB) (General rules of Japanese local
government)
Noise and vibration occur due to transportation vehicles and machinery, excavation
work for foundation of pumping station, and laying of main pipelines and distribution
pipelines.
Monitoring the implementation and mitigation measures during construction is required.
In the operation stage, the noise and vibration during pump operation in the Zebdat
pumping station is expected to cause some sort of health disturbance for neighborhood
residents in case no mitigation measures are adopted.
Monitoring of implementation measures and permanent mitigation measures in
operation stage is required.
(During interviews, the residents in the neighborhood of the Zebdat pumping station
complained of disturbance to sleep due to noise especially at night. Some measures such
as installation of sound insulation walls will be required.)

Local economy
During the work of laying main and distribution pipelines in urban commercial areas,
traffic may be regulated, and approach to commercial facilities may be interrupted.
Mitigation countermeasures such as securing small roads should be examined.

Existing social
infrastructure and
social service

Construction that affects existing social infrastructure and social services is not to be
implemented. Installation of pump is in existing owned area or purchased land. In pipe
laying works, excavation of ditch along the road will be required, but the ground will be
restored to original situation after pipe laying.
Water supply may be stopped temporarily during connection work of new pipes.
Measures to restore normal supply should be adopted as quickly as possible.
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Environmental Item Results of examination

Cultural Heritage

Locations of remains and relics related to cultural heritage on the ground can be
avoided. However, it is difficult to check these if buried underground. Roman remains
and relics may be found in Hawwara; so attention must be paid during construction.
Care should be taken during excavation and if any remains or relics are observed, the
Department of Antiquities in the Ministry of Tourism and Antiquities (MOTA) should be
notified to get the relevant expert assigned for further guidance on handling such relics
while continuing with the excavation work.

Infectious diseases
such as HIV/AIDS

Since there is a possibility that the workers may get infectious disease including the
HIV/AIDS, measures such as guidance for the health management of workers should be
adopted.

Work Environment

During machine excavation, air pollution due to exhaust gas and dust, and noise and
vibration may occur. These factors may pose risk to workers’ health.
Measures to mitigate the impact such as the use of the dust protective masks and noise
reduction appliances should be adopted.

Accident
Traffic jams and traffic accidents may occur due to traffic regulation and temporary
interruption of traffic during construction. In a similar project, sign boards indicating
construction work at sites and guidance by the traffic personnel have been used.

Source: JICA Study Team

10.7 Evaluation of the Impact

Table 10.10 shows the results of evaluation of impact based on the results of examination of
Environmental and Social Considerations.

Table 10.10 Scoping Plan and Results of Examination

C
ategory

No.
Environmental

Item

Scoping
evaluation of

Impact

Evaluation of
impact based on

examination result

Reasons for evaluation
Before

and
during
constru
ction

Opera-
tion

Before
and

during
construc

- tion

Opera
- tion

P
ollution

C
ontrol

1 Air Quality B- D B- N/A
Air pollution occurs during excavation and due to
exhaust gas from construction machinery and
vehicles during construction.

2 Water Quality C- B+ C- B+

There is almost no impact because the discharge
amount for watering and car wash is small, and
construction site is far from the water source. Since
the aquifer water source is deep, there is almost no
impact. Quality of water source will be monitored
in areas close to water source such as Hakama,
Bushra, etc., during construction.
The quality of distribution water is expected to
improve in the operation stage because the old rusty
pipes will be renewed.

3 Wastes B- D D N/A

A small amount of waste is expected such as
packaging materials used for construction material,
but the problem does not occur if such materials are
transported to the specified disposal site.
Pipes are not laid in the operation stage, so waste
does not occur.

4 Soil pollution B- D B- N/A
Soil pollution is expected due to leakage of small
amount of oil from construction machinery and
vehicles during construction.

5
Noise and
Vibration

B- B- B- B-

Noise and vibration are expected to occur from
construction machinery and vehicles during the
construction stage.
The noise and vibration during pump operation in
the operation stage may cause sleep disorder in
residents in the surrounding areas if no noise and
vibration reduction measures are adopted.
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C
ategory

No.
Environmental

Item

Scoping
evaluation of

Impact

Evaluation of
impact based on

examination result

Reasons for evaluationBefore
and

during
constru
ction

Opera-
tion

Before
and

during
construc

- tion

Opera
- tion

6 Subsidence D D N/A N/A
Modifications related to subsidence are not carried
out.

7
Offensive
odor

D D N/A N/A
Elements generating an offensive odor are not
present.

8 Substratum D D N/A N/A
Modifications related to substratum are not carried
out.

N
atural

E
nvironm

ent

9 Reserve Area D D N/A N/A
Reserve areas are over 10 km away from the target
areas.

10 Ecosystem D D D N/A

In the construction stage, modifications related to
ecosystem are not made because the construction is
in urban and suburban residential area of and along
existing road with traffic.
No effect in the operation stage because the conduit
is underground.

11 Hydrology D D N/A N/A
Modifications related to hydrology are not carried
out.

12
Topography,
geological
feature

D D N/A N/A
Modifications related to topography and geological
features are not carried out.

S
ocial

E
nvironm

ent

13 Resettlement D D N/A N/A Resettlement does not occur.

14 Poor classes D B+ N/A B+
Residents including the poor can enjoy the
improvement in water supply conditions

15

Ethnic
Minorities and
Indigenous
Peoples

D D N/A N/A

Ethnic minorities and indigenous peoples are not
residents of the Project area.

16 Refugees D B+ N/A B+
Project activities will not discriminate against
refugees; rather water supply is expected to be
improved for all.

17
Local
economy

B- D B- N/A

During construction, traffic may be regulated and
traffic jams may occur; so approach to commercial
facilities is expected to be constrained.
The network pipes are not laid in the operation
stage. There is no impact on the local economy.

18
Land use and
local resource
use

D D D D
Land required for new pipe laying is narrow and
will hardly be affected.

19 Water use B- B+ D B+

Construction Stage: Major inconvenience will not
occur if water supply is interrupted for a short time
when connecting to a new network.
Operation Stage: Residents can enjoy the
improvement of water supply conditions.

20

Existing
social
infrastructure
and social
service

D B+ D B+

Construction Stage: No negative impact on existing
social infrastructure and social service except for
temporary inconvenience in the traffic condition.
Operation Stage: Positive impacts are expected
such as the improvements in water supply facilities
considering gravity flow system.

21
Social capital
and social
organizations

D D D B+

Construction Stage: No negative impact on social
capital and social organizations is expected.
Operation Stage: Positive impacts are expected
such as improvement in the water supply system
making leakage difficult.

22
Imbalance of
profit and
damage

D D N/A N/A
No negative impact on the balance of profit and
damage is expected.

23 Local conflict D D N/A N/A
No conflict in local community due to the MP is
expected.

24
Cultural
Heritage

C- D C- N/A
Remains and relics may be found during excavation
work.
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C
ategory

No.
Environmental

Item

Scoping
evaluation of

Impact

Evaluation of
impact based on

examination result

Reasons for evaluationBefore
and

during
constru
ction

Opera-
tion

Before
and

during
construc

- tion

Opera
- tion

25 Landscape D D N/A N/A No negative impact on landscape is expected
26 Gender D D N/A N/A No negative impact on gender is expected.

27
Rights of the
child

D D N/A N/A
No negative impact on the rights of the child is
expected.

28

Infectious
diseases
including
HIV/AIDS

C- D C- N/A

Construction Stage: Infectious diseases may spread
due to the inflow of labor if there is no appropriate
health and hygiene guidance.
Operation Stage: Negative impact is not expected

29
Work
Environment

B- D B- N/A

Construction activities are expected to have some
negative impact on the working environment of
laborers with regard to air quality, noise, and
vibration because of the operation of construction
machinery.O

thers 30 Accident B- D B- N/A

Construction Stage: Traffic jam and traffic accident
may occur due to traffic regulation and interruption.
Operation Stage: Negative impact is not expected

Note: N/A: Not applicable
Source: JICA Study Team

10.8 Mitigation Measures and Cost

Mitigation measures and cost related to environmental items that are expected to have negative impact
due to implementation of proposed projects in the MP are shown in Table 10.11. The activities are
expected to have negative environmental impact during the construction and operation stages.

Table 10.11 Mitigation Measures and Cost

No.
Environmental

Item
Proposed Environmental management plan

Implement-
ing Agency

Responsi-
ble Agency

Cost
(1,000 JD)

1 Air Quality
To suppress the scattering of dust occurring
during excavation in the construction stage,
regular sprinkling of water is needed.

Contractor
YWC,
WAJ

115.0

2 Water Quality

During construction in the vicinity of the
production well, the water quality of the
production wells should be checked, and
discharge should be limited as much as
possible.

Contractor
YWC,
WAJ

12.8

4 Soil pollution

Construction machinery and vehicles need to be
checked regularly for oil leakage and repairs
carried out if required. If leakage occurs, the
soil containing leaked oil should be collected
and disposed of appropriately.

Contractor
YWC,
WAJ

33.5

5
Noise and
Vibration

The construction section moves to a different
location in a week to 10 days, so the noise
emitting period in each section is short and the
impact on daytime activity is small.
Construction activity should be planned such
that noise does not occur at nighttime.
The noise of the pumping station close to
residential area will cause sleep disorder during
the operation stage. Noise reduction measures
such as fully-covered pumps in the pumping
station building, soundproof wall or buffer

Contractor,
Consultant
for Design

YWC,
WAJ

712.0
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No.
Environmental

Item
Proposed Environmental management plan

Implement-
ing Agency

Responsi-
ble Agency

Cost
(1,000 JD)

facilities for noise reduction are required
especially in the Zebdat PS.

17 Local Economy

To mitigate the impact of traffic on the daily
life of people during construction, the approach
side walk should be set appropriately and a
traffic regulating person stationed to provide
directions on site to ensure safe and smooth
traffic flow during construction work.

Contractor
YWC,
WAJ

Included in
Item 30.
Accident

24
Cultural
Heritage

Construction plans should be submitted to
MOTA in advance requesting that a monitoring
person be assigned in case of occurrence of
remains or relics. If these are found during
excavation, the instructions of monitoring
person should be followed for continuing the
excavation work.

MOTA MOTA -

28

Infectious
diseases
including
HIV/AIDS

For protection against infectious diseases
including HIV/AIDS, the contractor should
distribute brochures and other documents and
provide guidance to workers.

Contractor
YWC,
WAJ

22.3

29
Work
Environment

Measures for safety of public and workers and
sanitation measures should be taken during the
construction period. Safety management rules
should be prepared and implemented on site.
Construction area indicators, protection fence,
and watchmen at construction sites should be
provided to avoid occurrence of accidents. For
the workers, dust masks, earmuffs or ear plugs
against noise should be provided. Workers at
the construction site should wear work clothes,
helmet, safety jacket, and safety shoes.

Contractor
YWC,
WAJ

41.3

30 Accident

It is necessary to isolate the construction sites
and implement traffic restrictions during the
construction period. For this purpose, it is
important to put up the construction plan on
site, indicate the construction area, install
protection fence, station watchmen, and provide
lighting arrangements especially at night at the
construction site with appropriate traffic
indicators to avoid accidents.

Contractor
YWC,
WAJ

62.3

Source: JICA Study Team

10.9 Monitoring Plan

Table 10.12 shows the monitoring plan, which is mainly required during the construction stage.
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Table 10.12 Monitoring Plan

Environmental Item Item Place Frequency
Responsible
institution

Air Quality Dust
Neighborhood of
construction site

Once/month
Contractor
YWC, WAJ

Water Quality
Water quality analysis for general
items, coliform and inorganic
items

Production wells
near construction
section (before
commencement,
during construction,
and after
completion)

3 times/
construction
section near
water source

Contractor
YWC, WAJ

Soil pollution

Checking oil leakage from
construction machinery and
vehicles, and status of repairs
Condition of locations where soil
is affected by oil leakage

Construction site,
construction
machinery, vehicle
storage place

Once/month
Contractor
YWC, WAJ

Noise and Vibration Noise and vibration

Neighborhood of
construction site
Neighborhood of PS
in the operation
stage until effect of
mitigation measures
is confirmed

Once/month
Contractor
YWC, WAJ

Local Economy
Condition of blocking, limited
approach to commercial facilities

Surroundings of the
construction site

Once/week
Contractor
YWC, WAJ

Cultural Heritage Existence of remains and relics Construction site
MOTA
coordination

Contractor
MOTA

Infectious diseases
Confirming the implementation
of health management for
educating workers

Field office, worker
accommodation

4 times/year
Contractor
YWC, WAJ

Work Environment

Wearing working clothes, safety
shoes, masks, and other safety
related accessories by workers.
Enforcement of safety measures
by neighbors

Construction site
Area surrounding
construction site

Once/week
Contractor
YWC, WAJ

Accident
Enforcement of traffic safety
measures. Traffic regulating work
conditions

Area surrounding
construction site

Once/week
Contractor
YWC, WAJ

Source: JICA Study Team

10.10 Stakeholder’s Meeting

Stakeholder’s meeting was held for explaining the MP for both water supply and wastewater services
under examination to participants and for collecting a wide range of opinions on environmental and
social issues from stakeholders. The details are given below.

Date and time: 16 September 2014, 10:00 - 11:00
Venue: WAJ PMU Meeting Room

Participating Organizations: Ministry of Environment, Ministry of Water and Irrigation, Organizations
of EIA Technical Committee (Ministry of Agriculture, Ministry of Industry and Trade, Ministry of
Health, Ministry of Municipality, Ministry of Energy and Mineral Resources), Water Authority of
Jordan, Yarmouk Water Company, JICA Jordan Office, and JICA Study Team.
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Table 10.13 Timetable and Agenda of the Stakeholder’s Meeting
No. Title Main Contents Presenter

1 Opening Remarks 1 WAJ PMU
2 Opening Remarks 2 Significance of SEA for MP MOE Directorate of

Licensing & Guidance
3 Outline of draft master

plan for water supply
improvement &
rehabilitation

1) Concept of MP, 2) Population growth, 3) Unit
of supply amount & water demand, 4) Water
sources, 5) Water allocation, 6) Improvement &
rehabilitation of WS facilities

Water supply engineer,
JICA Study Team

4 Outline of draft master
plan for sewerage and
sewer improvement &
rehabilitation

1) Concept, 2) Unit discharge requirement &
target sewer catchment area, 3) Target water
quality improvement, 4) Sewerage & sewer
improvement & rehabilitation

Wastewater engineer, JICA
Study Team

5 Pre-examination of
environmental and
social considerations
for the MP

1) Concept of SEA, 2) Examination of
development alternatives in view of
environmental and social considerations, 3)
Anticipated environmental impacts, 4)
Anticipated social impacts

Environmental & social
considerations expert,
JICA Study Team

6 Discussion Issues & opinion on environmental & social
considerations

7 Closing Remarks JICA Jordan Office
Source: JICA Study Team

There were two major opinions and comments during the discussion.

Firstly, a participant from the Ministry of Environment emphasized the importance of considering
accident risk during construction. JICA Study Team stated that safety measures not only during
construction but also during operation will be proposed in the MP.

Secondly, a participant from the Ministry of Water and Irrigation asked JICA Study Team about the
measures for energy efficiency improvement and wastewater reuse. JICA Study Team responded that a
gravity water supply system as wide as possible would be proposed for conversion from pumping
system to gravity system to save energy, and treated wastewater quality would be set to meet the
standard for irrigation water in Jordan for wastewater reuse.

The meeting was concluded with the remark that all opinions and feedback from stakeholders would
be considered and monitored during the project.

10.11 Land Acquisition and Resettlement

No land acquisition is required for the proposed components in the water supply Master Plan.

10.12 Others

10.12.1 Draft Monitoring Form

Draft monitoring form is shown in Appendix 10A.

10.12.2 Checklist for Environmental and Social Considerations

The check list is shown in Appendix 10B.
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CHAPTER 11 CONCLUSIONS AND RECOMMENDATIONS

11.1 Conclusions

WAJ has been actively implementing projects related to construction of the required facilities for
“water reallocation among the governorates” nationwide after the Disi fossil groundwater
development. The transmission facilities for the northern governorates are also being implemented
including the pipelines from Hofa reservoir to Bait Ras district under the Japan’s grant aid scheme. All
the facilities are expected to start operation in 2017.

In 2017, water availability in the northern governorates is expected to be 91 MCM/year increasing
from the current level of 72 MCM/year. The facilities required for water distribution to the Study Area
in this case would not be many as listed below.

 Some additional pipe in Irbid
 Pump replacement in Irbid
 Some additional pipe in Ramtha

In case of availability of 91 MCM/year water, the gap between water demand and supply will be
narrowed to some extent. However, the available water will still not be sufficient to handle the
combined demand of Jordanian population and Syrian refugee in 2017 (considering Syrian refugees
number to be same as in 2013).

To overcome this situation, WAJ is planning additional 30 MCM/year of water source under the Wadi
Al Arab project. This will result into availability of total 121 MCM/year of water, and this amount of
water will be able to meet the demand of Jordanian people and Syrian refugees up to 2028 considering
that the number of Syrian refugees remains same as in 2013. The Wadi Al Arab is expected to start
operation in early 2020s. To distribute this additional available water effectively, distribution facilities
need to be developed in the Study Area also. In this Study, project components have been identified for
strengthening and rehabilitation of distribution networks for the above two cases and the former is
selected for priority project.

The priority projects are scheduled to be completed by 2020 with the project cost of 62 million JD for
Irbid and 18 million JD for Ramtha.

11.2 Recommendations

 The distribution facilities are required to be implemented immediately for both the cases
of water availability: 91 MCM/year and 121 MCM/year.

 For even and equitable water supply of the augmented water, water distribution
management will be strengthened.

 To reduce leakage and increase water supply, leakage control will be initiated as quickly
as possible in comprehensive NRW management.

 To implement the proposed project, funding of project need to be secured immediately.
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APPENDIX 1 SELECTION OF STUDY COMPONENT

In an effort to start the Project at the earliest, considering the urgent needs of water sector for the
host communities, JICA selected a consultant as soon as possible and the Consultants (JICA
Study Team) started mobilization work in Japan in late December 2013, followed by start of the
field study in Jordan on 5th January 2014.

All three components A (preparation of outline designs for the most prioritized projects), B and
C (pilot activities) have been studied and discussed in parallel and intensively during January
and February, 2014 to select the effective measures for improvement of water supply and
wastewater management services in the host communities.

January and February 2014 was a good timing in a sense to assess the effect of Syrian refugees
on water supply and wastewater management services in the northern governorates. Jordanian
government has already set up task forces and is intensively working for the assessment. It has
prepared “Needs Assessment” and listed up the “Priority Projects”. JICA Study Team has
participated in the Task Force together with JICA. In parallel, JICA Study Team together with
JICA had a series of discussion with the main donors in water supply and wastewater
management sector including KfW, UNICEF, USAID, EIB, etc. Further, various study
documents have been reviewed to understand the water supply and wastewater management
services and related projects to be undertaken in the region.

As a result, the development study on the three cities of Irbid, Ramtha and Mafraq has been
proposed and agreed with WAJ under Component B. This study is in line with the priority
projects (proposed interventions) under the National Resilience Plan 2014 – 2016 developed by
the Task Force as given in Table 1 below.

Table 1 Water Sector Proposed Interventions Related to the Northern Governorates

Specific Objective 1: Improving the Quantity, Quality and Efficiency of Water Delivery

Intervention 1.01: Western transmission system Wadi Al Arab-Irbid

Intervention 1.02: Rehabilitation of wells in different governorates

Intervention 1.03: Restructuring of transmission & main distribution systems & network
reinforcement/rehabilitation

Intervention 1.06: Supply of material & equipment to YWC

Intervention 1.07: Renewable energy supply systems for pumping

Source: Draft National Resilience Plan 2014 – 2016, Ministry of Planning and International Cooperation, January
2013

The reason why “Intervention 1.03” was selected under the Component B is as follow:
 The influx of Syrian refugees has necessitated early implementation of “Intervention 1.01”

and “Intervention 1.02”. These are already pledged by international communities. The two
interventions are augmentation of water resources.

 Augmented water resources need to be delivered effectively. The WLRP are still useful
guidance for developing transmission and distribution systems; however, they need to be
updated to reflect the recent development.

 NRW and leakage is still high even though every effort has been made nationwide.

For the “Intervention 1.03”, three cities of Irbid, Ramtha and Mafraq are selected to complete as
early as possible to alleviate water demand – supply imbalance in the most affected areas.
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At the initial stage, however, development study on Mafraq water distribution system was
dropped because KfW has shown intention to study and finance the improvement of water
supply network system in Mafraq.
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APPENDIX 2A CITY MASTER PLAN AND POPULATION IN
IRBID

Table 2 Locality Population in Irbid and Suburbs and Bani Kinana District Based on
DOS

Locality/
Neighborhoods

Year Year
2012 Population 2035 Population Note

1. Localities/Neighborhoods in Irbid and Bani Obaid Network

a. Irbid 307,024 486,360

Not adopted,
Adopted

population are
given in Table 4

Al Arabia Al Afraah 11,917 18,878
Al Ateba'a 5,730 9,077

Al Mohandisin 6,300 9,980
As Surayj 217 344

Zebdat 3,588 5,684
Al Barha Al Ashrafeeh 2,196 3,479

Al Basaten 4,498 7,125
Al Herafeyeen West 158 250

Al Marj 1,610 2,550
Al Matla'a 12,990 20,578
Al Saadah 7,497 11,876

Al Seha 13,147 20,826
No Name 0 0

Al Hashimia Al Hashme 2,732 4,328
Al Jamee 1,433 2,270

Al Mallab 3,895 6,170
Al Medan 6,822 10,807
Al Salam 13,977 22,141

Al Tall 1,044 1,654
Al Manara Al Abrar 19,224 30,453

Al Manara 21,481 34,028
Al Nadeef 8,904 14,105
Al Qasela 10,212 16,177

Al Swaneh 5,191 8,223
Al Nasur Al Audah 32,581 51,612

Hanena 15,617 24,739
Al Herafeyeen East 486 770

Al Karama 13,256 20,999
Al Naser 10,871 17,221

Al Yarmouk 4,242 6,720
No Name 0 0

Al Nouzha Al Jamiah 12,025 19,049
Al Nouzha 6,896 10,924

Al Hekmah 6,784 10,747
Al Werud 6,525 10,336

Al Roudah Andalus 2,368 3,751
Andalus 3,164 5,012

Al Baqaa 2,413 3,822
Al Baiyda 2,844 4,505
Al Emaan 4,982 7,892
Al Rouda 5,009 7,935

Al Sahel Green 6,028 9,549
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Locality/
Neighborhoods

Year Year
2012 Population 2035 Population Note

Al Sena'a 796 1,261
Zahra 2,574 4,078
Zahra 2,800 4,435

b. Irbid Suburbs 1
Aidoon 22,767 36,065

Not adopted,
Adopted

population are
given in Table 4

Aliah 532 843
Bait Ras 22,078 34,973

Bushra 13,936 22,076
Hakama 9,093 14,404

Hawwara 15,622 24,746
Hoson 25,093 39,749
Maro 3,578 5,668

Sal 8,505 13,473
Sarieh 23,532 37,276

Sub-Total 144,736 229,273
Total a and b above 451,760 715,633

c. Irbid Suburbs 2
Al'al 5,343 8,464

Adopted
Population

As'ara 1,188 1,882
Fo'arah 4,062 6,435

Hariema 4,522 7,163
Kharja 5,283 8,369

Kofor Jayez 3,818 6,048
Mghayyer 10,625 16,831

Mokhayyam Azmi
Mufte

20,353 32,241

Um El-Jadayel 1,083 1,716
Teqbel 612 969

Sub-Total 56,889 90,118
Total (a+b+c) 508,649 805,751

2. Localities in Bani Kinana District
Hoor 2,432 3,852

Adopted
Population

Kherbit Azrit 930 1,473
Soom 6,311 9,997
Hatem 6,629 10,501
Malka 7,784 12,330
Mansoorah 4,404 6,976
Saidoor 1,810 2,867
Um Qais 4,811 7,621
Ebder 2,838 4,496
Kofor Soom 8,377 13,270
Samar 3,852 6,102
Saham 7,226 11,447
Yebla 4,564 7,230
Rfaid 2,532 4,011
Hebras 4,374 6,929
Hartha 4,916 7,787
Aqraba 3,070 4,863
Qasfah 882 1,397
Khrayybeh 1,747 2,767
Bareshta 214 339
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Locality/
Neighborhoods

Year Year
2012 Population 2035 Population Note

Yarmook 1,034 1,638
Sama El-Roosan 3,487 5,524
Abu El-Loqas 1,549 2,454
Mzaireeb 1,466 2,322
Zaweh 1,047 1,659
Saileh 871 1,380

Sub-Total 89,157 141,232
Total 597,806 946,983

Source: JICA Study Team based on DOS data

Irbid Population

Population Distribution within Irbid
According to the DOS estimates, population in Irbid city1 is expected to increase from 307,024
in 2012 to 440,079 in 2030 and 486,360 in 2035 (Table 3). Consequently, the current (2012)
population density in Irbid, which is 85 persons per hectare (pph) will increase to 135 pph in
2035 as a whole. Population of various neighborhoods located in Irbid is also estimated
assuming the same growth rate of Irbid as shown in Table 3. The population thus calculated for
all the neighborhoods of Irbid are presented in Table 3 below. Population densities based on
population of 2012 and 2035 in the neighborhoods of Irbid are presented in Figure 1 and 2,
respectively.

Table 3 Population and Its Density in Irbid Neighborhoods

Area Neighborhood
Area

(1000 m2)

Population
2012 (as
per DOS)

Population
2035 (as
per DOS)

Population
Density in

2012
(person/ha)

Population
Density in

2035
(DOS)

(person/ha)

Irbid City Area

Al Roudah Al Sena'a 461.0 796 1,261 17 27

Al Barha Al Basaten 1,640.6 4,498 7,125 27 43

Al Manara Al Manara 1,067.8 21,481 34,028 201 319

Al Arabia Al Ateba'a 1,250.8 5,730 9,077 46 73

Al Nouzha Al Werud 1,977.4 6,525 10,336 33 52

Al Nasur Al Yarmouk 625.3 4,242 6,720 68 107

Al Hashimia Al Salam 626.2 13,977 22,141 223 354

Al Nouzha Al Jamiah 1,176.0 12,025 19,049 102 162

Al Nouzha Al Nouzha 540.2 6,896 10,924 128 202

Al Nouzha Al Hekmah 827.8 6,784 10,747 82 130

Al Arabia As Surayj 762.2 217 344 3 5

Al Arabia Zebdat 1,644.2 3,588 5,684 22 35

Al Arabia Al Mohandisin 1,858.8 6,300 9,980 34 54

Al Arabia Al Afraah 1,094.3 11,917 18,878 109 173

Al Nasur 184.3 0 0 0 0

Al Barha 3,079.7 0 0 0 0

1 Irbid city and its suburbs such as Hawwara, Sarieh and Bushra compose Greater Irbid Municipality.
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Area Neighborhood
Area

(1000 m2)

Population
2012 (as
per DOS)

Population
2035 (as
per DOS)

Population
Density in

2012
(person/ha)

Population
Density in

2035
(DOS)

(person/ha)

Al Roudah Al Baqaa 963.0 2,413 3,822 25 40

Al Roudah Al Baiyda 313.7 2,844 4,505 91 144

Al Nasur Hanena 1,043.1 15,617 24,739 150 237

Al Nasur Al Karama 696.8 13,256 20,999 190 301

Al Nasur Al Herafeyeen East 172.4 486 770 28 45

Al Barha
Al Herafeyeen
West

242.5 158 250 7 10

Al Barha Al Marj 417.1 1,610 2,550 39 61

Al Barha Al Saadah 834.7 7,497 11,876 90 142

Al Barha Al Ashrafeeh 356.9 2,196 3,479 62 97

Al Barha Al Matla'a 753.0 12,990 20,578 173 273

Al Barha Al Seha 528.4 13,147 20,826 249 394

Al Manara Al Swaneh 470.1 5,191 8,223 110 175

Al Manara Al Nadeef 363.5 8,904 14,105 245 388

Al Manara Al Abrar 800.7 19,224 30,453 240 380

Al Manara Al Qasela 863.3 10,212 16,177 118 187

Al Roudah Zahra 575.9 2,574 4,078 45 71

Al Roudah Zahra 626.0 2,800 4,435 45 71

Al Roudah Andalus 592.5 2,368 3,751 40 63

Al Roudah Andalus 791.8 3,164 5,012 40 63

Al Roudah Al Rouda 1,078.0 5,009 7,935 46 74

Al Roudah Al Sahel Green 1,126.4 6,028 9,549 54 85

Al Roudah Al Emaan 387.7 4,982 7,892 128 204

Al Hashimia Al Medan 295.1 6,822 10,807 231 366

Al Hashimia Al Mallab 461.2 3,895 6,170 84 134

Al Hashimia Al Jamee 111.0 1,433 2,270 129 204

Al Hashimia Al Tall 152.7 1,044 1,654 68 108

Al Hashimia Al Hashme 259.0 2,732 4,328 105 167

Al Nasur Al Audah 833.4 32,581 51,612 391 619

Al Nasur Al Naser 1,035.4 10,871 17,221 105 166

City Total 35,961.7 307,024 486,360 85 135

Suburban Areas

Sal Sal 8,090.5 8,505 13,473 11 17

Hakama Hakama 7,848.2 9,093 14,404 12 18

Bushra Bushra 6,825.8 13,936 22,076 20 32

Hawwara Hawwara 7,039.6 15,622 24,746 22 35

Bait Ras Bait Ras 10,248.6 22,078 34,973 22 34

Maro Maro 3,214.0 3,578 5,668 11 18
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Area Neighborhood
Area

(1000 m2)

Population
2012 (as
per DOS)

Population
2035 (as
per DOS)

Population
Density in

2012
(person/ha)

Population
Density in

2035
(DOS)

(person/ha)

Aidoon Aidoon 12,724.5 22,767 36,065 18 28

Sarieh Sarieh 11,010.4 23,532 37,276 21 34

Hoson Hoson 14,621.7 25,093 39,749 17 27

Aliah Aliah 2,154.9 532 843 2 4

Suburban-total 83,778.2 144,736 229,273 17 27

Total 119,739.9 451,760 715,633

According to the above estimation, population density in the central neighborhoods, which is
already over 200 pph in 2012 (refer to Table 3, and Figures 1 and 2), will increase dramatically
to about 400 and will reach even to the level of 619 pph in the neighborhood of Al Audah (refer
to Table 3 and Figure 2). Very high population density is expected to result into increased load
on existing limited infrastructures and consequently lead to unhealthy living environments. To
overcome this, development based on very high density of population in the central part of Irbid
should be avoided. Therefore, in the calculation in this Study, it is considered that the central
area of Irbid would not be able to accept additional population and hence additional people will
diffuse to suburban parts of Irbid guided by factors such as availability of infrastructure, lower
prices of land, etc.
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Note: Number below name of Neighborhood indicate population density in persons/ha.
Population density in Al Jamiah is calculated excluding large University campus area.

Figure 1 Population Density in 2012 in Neighborhoods of Irbid
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Note: Number below name of Neighborhood indicate population density in persons/ha.
Population density in Al Jamiah is calculated excluding large University campus area.

Figure 2 Population Density in 2035 in Neighborhoods of Irbid Based on DOS Estimates
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City Master Plan for Greater Irbid
In the “Irbid 2030: Greater Irbid Area Plan” prepared by the Ministry of Municipal Affairs
(hereinafter called as city master plan), future urban growth area for Irbid city and its suburbs,
and planned population density has been presented considering sound living environment and
development. Planned population densities for Irbid city are around 100 pph (persons per
hectare) and for the suburbs corresponding figures range 30 to 50 pph. In the city master plan,
population of Irbid city is not projected, however, total population of the Greater Irbid
Municipality is projected to almost double from 395,472 in 2004 to 741,276 by 2030. This
projected population is judged to be greater than the adopted population of 486,360 in 2035 by
DOS (Table 3).

Planned population distribution presented in the city master plan is used as a guide in this Study.
In the city master plan, Irbid and its suburbs are classified as follows and are presented in Figure
3 below.

a) Residential Stable
This category comprises lands with a mature built form where vacant lands are less than
15 % and possibility of potential development within these neighborhoods is limited.

b) Residential Intensification
This area comprises lands that are partially built-up and contain sufficient vacant lands,
greater than 15 %, that are well-suited to accommodate additional population growth through
development.

c) Residential Expansion
This category comprises lands that are primarily undeveloped or vacant and can
accommodate new development. Often this category of lands is located on the periphery of,
or adjacent to, existing built-up areas

In the city master plan, development is suggested to be encouraged within designated residential
intensification areas to take advantage of existing infrastructure and services as a first priority,
followed by residential expansion area that will accommodate population and employment
growth to 2030. The city master plan suggests avoiding additional population in residential
stable areas in order to prevent such areas from becoming very congested leading to unhealthy
environment.

Planned population density for Irbid and its suburbs set in the city master plan is shown in
Figure 4 below. Some examples of density modeling of Irbid presented in the city master Plan
are also shown in Figure 5.
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Source: MOMA

Figure 3 Residential Stable, Intensification and Expansion Area in Irbid and Its Suburbs



12

Source: MOMA
Note: PPD (persons/dunam) = 0.1 pph (persons/ha)

Figure 4 Planned (2030) Gross Population Density for Irbid and Its Suburbs
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Al Nouzha – High density in Central Irbid, Gross
Density of 16.1 persons per dunam (ppd)

Al Afraah – High density in Central Irbid, Gross
Density of 22 ppd

Bait Ras – Low density in northern part, Gross
Density of 4.8 ppd

Al Tall: Medium Density of 9.5 ppd

Source: MOMA

Figure 5 Examples of Density Modelling in Irbid

Modified Population According to City Master Plan in Irbid
Taking into consideration the above description and data available in “Irbid 2030: Greater Irbid
Area Plan”, population density is calculated for 45 (number) neighborhoods of Irbid. Of these,
10 neighborhoods are defined as “residential stable” areas and their population densities range
from 105 to 391 persons per hectare, far exceeding healthy environment. Therefore, population
growth in these areas is not encouraged and is assumed to be zero, consequently, future
population in such neighborhoods is considered same as the existing population.

Populations in other neighborhoods are estimated using projected population density of “Irbid
2030: Greater Irbid Area Plan”. The calculated population and population density for all
neighborhoods of Irbid and localities in suburbs is shown in Table 4 and Figures 6 and 7. As a
result, the adopted population in Irbid in 2035 is 389,310, which is lower than DOS population.

The remaining population of the DOS estimates for 2035 is re-allocated to peri-urban or
suburban localities within Greater Irbid urban area. Therefore, the population in the suburban
localities is corresponding DOS population (using population growth rate of 2.0 %) plus
re-allocated population from Irbid city. The calculated population and population density of
each neighborhood in Irbid and its suburban localities are given in Table 4 and Figures 6 and 7.
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Table 4 Adopted Population for 2035 and Corresponding Density in Irbid
Neighborhoods

Area/Locality Neighborhood Area
(1,000 m2)

Population
(person)

Population Density
(persons/ha)

1. Irbid City Area

Al Arabia

Al Afraah 1,094.3 11,917 109

Al Ateba'a 1,250.8 11,868 95

Al Mohandisin 1,858.8 9,717 52

As Surayj 762.2 4,992 65

Zebdat 1,644.2 10,561 64

Al Barha

Al Ashrafeeh 356.9 2,308 65

Al Basaten 1,640.6 11,768 72
Al Herafeyeen
West 242.5 997 41

Al Marj 417.1 2,687 64

Al Matla'a 753.0 12,990 173

Al Saadah 834.7 8,446 101

Al Seha 528.4 13,147 249

No Name 3,079.7 12,453 40

Al Hashimia

Al Hashme 259.0 2,732 105

Al Jamee 111.0 1,730 156

Al Mallab 461.2 4,512 98

Al Medan 295.1 6,920 235

Al Salam 626.2 14,272 228

Al Tall 152.7 1,908 125

Al Manara

Al Abrar 800.7 19,224 240

Al Manara 1,067.8 21,481 201

Al Nadeef 363.5 8,904 245

Al Qasela 863.3 10,397 120

Al Swaneh 470.1 7,201 153

Al Nasur

Al Audah 833.4 32,581 391

Hanena 1,043.1 17,089 164

Al Herafeyeen East 172.4 648 38

Al Karama 696.8 13,814 198

Al Naser 1,035.4 10,871 105

Al Yarmouk 625.3 5,511 88

No Name 184.3 1,206 65

Al Nouzha

Al Jamiah 1,176.0 13,591 116

Al Nouzha 540.2 6,896 128

Al Hekmah 827.8 7,562 91

Al Werud 1,977.4 14,292 72

Al Roudah Andalus 592.5 4,015 68



15

Area/Locality Neighborhood Area
(1,000 m2)

Population
(person)

Population Density
(persons/ha)

Andalus 791.8 5,643 71

Al Baqaa 963.0 6,340 66

Al Baiyda 313.7 2,943 94

Al Emaan 387.7 6,215 160

Al Rouda 1,078.0 7,684 71

Al Sahel Green 1,126.4 8,011 71

Al Sena'a 461.0 2,174 47

Zahra 575.9 3,707 64

Zahra 626.0 5,385 86

City Sub-total (1) 35,961.7 389,310 108

2. Irbid Suburbs

Sal Sal 8,090.5 24,699 31

Hakama Hakama 7,848.2 14,404 18

Bushra Bushra 6,825.8 32,175 47

Hawwara Hawwara 7,039.6 31,955 45

Bait Ras Bait Ras 10,248.6 50,036 49

Maro Maro 3,214.0 6,046 19

Aidoon Aidoon 12,724.5 48,819 38

Sarieh Sarieh 11,010.4 47,359 43

Hoson Hoson 14,621.7 65,633 45

Aliah Aliah 2,154.9 5,197 24

Irbid Suburban sub-total (2) 83,778.2 326,323 39

Total (1 and 2) 119,739.9 715,633 60

3. Other Locality of Irbid and Bani Obaid Districts

Al'al Al'al 8,464

As'ara As'ara 1,882

Fo'arah Fo'arah 6,435
Hariema Hariema 7,163
Kharja Kharja 8,369

Kofor Jayez Kofor Jayez 6,048
Mghayyer Mghayyer 16,831
Mokhayyam
Azmi Mufte

Mokhayyam Azmi
Mufte 32,241

Um El-Jadayel Um El-Jadayel 1,716

Teqbel Teqbel 969

Sub-total (3) 90,118

4. Bani Kinana District

Abu El-Loqas Abu El-Loqas 2,454

Aqraba Aqraba 4,863

Bareshta Bareshta 339
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Area/Locality Neighborhood Area
(1,000 m2)

Population
(person)

Population Density
(persons/ha)

Ebder Ebder 4,496

Hartha Hartha 7,787

Hatem Hatem 10,501

Hebras Hebras 6,929

Hoor Hoor 3,852

Kherbit Azrit Kherbit Azrit 1,473

Khrayybeh Khrayybeh 2,767

Kofor Soom Kofor Soom 13,270

Malka Malka 12,330

Mansoorah Mansoorah 6,976

Mzaireeb Mzaireeb 2,322

Rfaid Rfaid 4,011

Saham Saham 11,447

Saidoor Saidoor 2,867

Samar Samar 6,102

Soom Soom 9,997

Qasfah Qasfah 1,397

Saileh Saileh 1,380

Sama El-Roosan Sama El-Roosan 5,524

Um Qais Um Qais 7,621

Yarmook Yarmook 1,638

Yebla Yebla 7,230

Zaweh Zaweh 1,659

Sub-Total (4) 141,232

Total (1, 2, 3, and 4) 946,983
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Source: JICA Study Team

Figure 6 Adopted Population Density of Irbid in 2035
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Source: JICA Study Team

Figure 7 Population Density of Irbid and Suburbs in 2035
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APPENDIX 2B CITY MASTER PLAN AND POPULATION IN

RAMTHA

Population in Ramtha and neighboring localities are also estimated by DOS and is given in
Table 5. According to the DOS estimates, the population in Ramtha is expected to increase from
87,499 in 2012 to 138,605 in 2035. The total population of Ramtha and its neighboring
localities is expected to increase from 133,690 in 2012 to 211,775 in 2035.

Table 5 Population in Ramtha

Locality/

Year
2012 2025 2030 2035

Ramtha 87,499 113,480 125,415 138,605

Torrah 18,183 23,582 26,062 28,803

Shajarah 14,115 18,306 20,231 22,359

Emrawah 4,622 5,994 6,625 7,322

Bwaidhah 6,677 8,660 9,570 10,577

Dnaibeh 2,594 3,364 3,718 4,109

Total 133,690 173,387 191,622 211,775

Source: JICA Study Team based on DOS population growth rate

Urbanization is planned southwards as per the Growth Plan on Regional Scale in “Irbid 2030:
Greater Irbid Area Plan” of Ministry of Municipal Affairs and is shown in Figure 8. In the Plan,
Ramtha is divided into core area of urban intensification and growth, rural intensification and
growth, urban fringe and agricultural area.

Land use plan of Ramtha, provided by Ramtha municipality, is shown in Figure 9. Urban areas
presented in these two plans in case of Ramtha are similar. Hence, the population is planned to
reside within this urban area. The central part of Ramtha is mainly occupied by the dense
commercial buildings. Commercial blocks are surrounded by the residential areas. On the
outskirts lie some stretches of green residential areas.
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Source: MOMA

Figure 8 Growth Plan in Ramtha
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Source: Ramtha Municipality and compiled by JICA Study Team

Figure 9 Land Use Plan in Ramtha
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The information on population distribution in Ramtha is not available from any sources. Ramtha
locality comprises of several neighborhoods and each neighborhood is divided into blocks by
the Department of Statistics for preparing population data. The data on population in 2004 for
each block in Ramtha city has been obtained from DOS. Using the population density in blocks
within Ramtha locality, population density is calculated. Even though population data is old in
2004, it gives us some guidance in projecting population distribution. The total population of
Ramtha in 2004 was 71,433.

The calculated population and density for each neighborhoods of Ramtha for 2012 and 2035
considering the DOS growth rate is presented in Table 6 and Figures 10 and 11.

Table 6 Population Projection in Ramtha Neighborhood

Neighborhood
Arabic (English)

Area (m2)
Population

2004

DOS Population
Population

Density
Adopted

Population
2035

Population
Density

20352012 2035 2012 2035

Aowl (1st) 1,189,075 17,920 21,950 34,771 185 292 21,950 185

Aththani (2nd) 1,050,590 6,775 8,299 13,146 79 125 10,506 100

Aththalth (3rd) 825,327 4,050 4,961 7,859 60 95 8,253 100

Arraba (4th) 890,824 1,559 1,910 3,025 21 34 3,861 43

Khames (5th) 2,490,498 1,055 1,292 2,047 5 8 2,612 10

Sades-A (6th-A) 4,264,110 5,007 6,133 9,715 14 23 12,398 29

Sades-B (6th-B) 20,602,010 4,234 5,186 8,216 3 4 10,485 5

Sabea-A (7th-A) 2,001,174 9,398 11,512 18,235 58 91 20,012 100

Sabea-B (7th-B) 10,731,127 774 948 1,502 1 1 1,917 2

Thamen (8th) 6,898,556 5,545 6,792 10,759 10 16 13,731 20

Tasea-A (9th-A) 1,301,964 7,096 8,692 13,769 67 106 13,020 100

Tasea-B (9th-B) 3,054,570 1,186 1,453 2,301 5 8 2,937 10

Aasher (10th) 2,703,315 6,834 8,371 13,260 31 49 16,923 63

Total 58,003,138 71,433 87,499 138,605 15 24 138,605 24

Source; JICA Study Team

Employing the same concept of maintaining sound living environment, as in case of Irbid, the
maximum population density of 100 pph has been used for neighborhoods located in the central
Ramtha, except for the neighborhood that has existing population density of over 100 pph
already in 2012. Remaining population of neighborhoods located in central part has been
distributed to peripheral neighborhoods in proportion to their projected population using DOS
population growth rate. Accordingly, the population to be adopted for each neighborhood has
been calculated for year 2035 and is presented in Table 6 and Figure 12.
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Source; JICA Study Team

Figure 10 Population Density in 2012 in Neighborhoods of Ramtha
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Source; JICA Study Team

Figure 11 Population Density in 2035 in Neighborhoods of Ramtha
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Source; JICA Study Team

Figure 12 Adopted Population Density in 2035 in Neighborhoods of Ramtha



26



27

A
P

P
E

N
D

IX
3A

W
E

L
L

S
Y

IE
L

D
B

Y
R

O
U

B
E

T
W

E
E

N
2011

A
N

D

2
013



28



29



30



31



32



33



34



35



36



37



38



39



40



41



42



43



44



45



46



47



48



49

APPENDIX 3B POPULATION, WATER DEMAND AND WATER

SOURCE BY SUB-TRANSMISSION ZONE

Figure 13 Sub-Transmission Zone
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Source: Department of Statistics

Figure 14 Localities in Irbid Governorate
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Source: Department of Statistics

Figure 15 Localities in Ajloun and Jerash Governorates
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Source: Department of Statistics

Figure 16 Localities in Mafraq Governorate
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