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Executive Summary 
 

Despite its global importance in terms of cultural, historical and religious heritage, the 
Lower Jordan River has witnessed severe decline of water quantity and quality with 
overwhelming negative impacts on the river ecosystem and livelihood of the adjacent 
communities, and greatly contributing to the decline of the Dead Sea Level. 

It is widely acknowledged that the river is in a need for urgent actions for rehabilitation 
and restoration since the decline has become almost irreversible. 

EcoPeace/Friends of the Earth Middle East (FoEME) has embarked on an ambitious 
project – the Lower Jordan River Rehabilitation. The present study aims at identifying the 
means for integrated approach for the river rehabilitation and providing the decision 
makers with the tools for the water return to the Lower Jordan River. The study 
comprises two main components: Transboundary Diagnostic Analysis and 
complementary Environmental Flows Study. The main goal of Environmental Flows 
study is to determine the sustainable environmental flow of the Jordan River to support 
the unique river and riparian ecosystems. The TDA focuses on opportunities to redirect 
fresh water resources to the Lower Jordan River through strategic water savings from 
within the national water economies of Jordan, Israel and Palestine. 

This report presents the findings of the TDA study for Jordan.  

The unified methodology applied in the analysis is a "wedges" concept. The amount of 
water identified for transfer to the Jordan River from each sector of the water economy, 
constitutes a wedge. The findings identify possible "wedges" that in total will provide 
guidance to decision makers, media and general public that there are realistic economic 
and environmental options available to allow water to flow back into the Lower Jordan 
River, if there is a political will to do so. 

Based on the analysis of the present status of water resources in Jordan and existing 
regulatory tools the consultant identified the possible alternatives of water savings in each 
sector of the Jordanian economy. The alternatives were evaluated for their cost-
effectiveness. 

The overall summary of the findings of the study is as following: 

In regards to current water situation in Jordan: 

Jordan is considered as the fourth poorest country in the world in terms of water 
resources due to both physical water scarcity and high demographic growth during most 
of the second half of the twentieth century. In addition, the limited water resources are 
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exposed to pollution and high rate of population growth is expected to increase the 
pressure on available water resources.  

In the year 2008 the renewable freshwater resources available per capita in Jordan were 
about 145 cubic meters per year. This is less than one third of the widely recognized 
"water poverty line" of 500 cubic meters per capita per year1. Currently, water supply 
constitutes approximately 55 % of demand in agriculture, and about 78 % in industrial 
sector, about 78 % in domestic and municipal sector. 

The agricultural sector while contributing only about 3 % of GDP is consuming about 64 
% of the countries water supply. In addition to the high level of water consumption the 
economic return for cubic meter of water in agricultural sector is only JD 0.3602.   

The Lower Jordan River Basin is a region of the prime importance for the country: it 
includes about 83 % of total population, most of main industries and about 80 % of 
irrigated agriculture of the country (refer to Figure 4). It is endowed with 80 % of the 
country’s water resources and uses 75 % of these. Water supply for irrigation constitutes 
only about 73 % of the demand. 

The present structure of the water sector in Jordan presents some major challenges, which 
are: 
 Water demand exceeds water supply and it is unbalanced; 
 Network losses and unaccounted water amounts up to 50 % combined (about 25 % 

conveyance losses and about 25 % unaccounted); 
 Growing cost of supply;  
 The overexploitation of aquifers and the decline of their quality; 
 Highly subsidized water tariffs;  
 Contamination of groundwater resources and use of treated water in agriculture are 

linked to health hazards; 
 Redefining agricultural practices, such as introduction of water efficient crops and/or 

replacing the crops that provide higher economic return; 
 Redefining agricultural import/export policies; 
 The illusion of cheap water due to the substantial subsidies. 
In regards to identified possible water savings: 

Despite of the water scarcity in Jordan the cost-effective measures were identified for 
water savings in different sectors through technological improvements, raising 
awareness, redefining irrigation practices. 

                                                   
1 Solutions for a Water-Short World, Population Reports, Series M, Number 14 
2 Responding to Water Crisis in Jordan (USAID) 
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Cost-effectiveness of water savings in different sectors was evaluated in comparison to 
the marginal cost of treated water per m3 which is about 50 cents on average prior to 
conveyance. The following criteria were used for justification of different types of cost: 

 Prioritization of water resources allocation; 
 Social aspects of the proposed measures; 

Based on the evaluation of the cost effective water savings and talking into consideration 
the feasibility index, the following wedges were identified: 

Supply Side: 

 Municipal wastewater reclamation in agriculture; 
 Municipal rainwater catchment; 
 Reduction of water conveyance loss; 
 Farmland renting by JVA; 
 Accountability of supplied water 

 
Demand Side: 
 

 Public awareness; 
 Gardening reform; 
 Grey water for domestic use/double toilet flushing system; 
 Improved efficiency of irrigation; 
 Reform of agricultural water tariffs 

 
It has been estimated that approximately 288 MCM could be saved in total. However, it 
is not guaranteed that this savings will be transferred directly to the Lower Jordan River, 
rather than to the other sectors of economy. Indirectly, these water savings redirected to 
the other sectors of economy will reduce pressure on the water resources in the Lower 
Jordan River Basin. 
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1 Introduction 
 

EcoPeace/Friends of the Earth Middle East (FoEME) has embarked on an ambitious 
project – the Lower Jordan River Rehabilitation. The project incorporates 4 components: 
1- The Environmental Flows Study, 2- The Barriers to National Water Reform, 3- The 
Transboundary Diagnostic Analysis, and 4- The Strategic Action Plan. The main goal of 
Environmental Flows study is to determine the sustainable environmental flow of the 
Jordan River to support the unique river and riparian ecosystems. The TDA focuses on 
opportunities to redirect fresh water resources to the Lower Jordan River through 
strategic water savings from within the national water economies of Jordan, Israel and 
Palestine. Each national TDA study aims at providing decision makers with the tools and 
guidelines necessary to rehabilitate the Lower Jordan River. 

The present report encompasses the TDA study for Jordan. 

1.1 Project Background 
 

The environmental, cultural and historic importance of the Lower Jordan River can’t be 
underestimated. Despite its global significance, the Lower Jordan River has witnessed 
severe decline of water quantity and quality, which has negative impacts not only on the 
river ecosystem and livelihood of the communities, but also contributes to the decline of 
the Dead Sea Level. 

It is obvious that the river is in a need for urgent actions for rehabilitation and restoration 
before the decline will become irreversible. 

The present study aims at identifying the means for integrated approach for the river 
rehabilitation and providing the decision makers with the tools for the water return to the 
Jordan River.  

1.2 Scope of the Project 
 

The main goal of the TDA study is the identification of the cost-effective savings of 
water in the national economies that could be transferred to the Lower Jordan River to 
restore the river flow to the sustainable level. 

The objectives of the TDA study encompass the following: 

 Identification of possible water savings in the national economy; 
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 Proposing the cost-effective measures for water savings in different economic 
sectors including changes in the regulatory tools; 

1.3 Scope of the Report 
The present report comprises the following: 

 A descriptive overview of the available water resources in Jordan  
 A comprehensive overview of regulatory tools and practices on the demand and 

supply sides  
 Identifying the annual amount of water that could be transferred to the Lower Jordan 

River and proposing the cost-effective measures for  water savings in the different 
sectors of  national economy 

2 Project Methodology 
 

The unified methodology applied in the analysis is a "wedges" concept. The amount of 
water identified for transfer to the Jordan River from each sector of the water economy, 
constitutes a wedge. The findings identify possible "wedges" that in total will provide 
guidance to decision makers, media and general public that there are realistic economic 
and environmental options available to allow water to flow back into the Lower Jordan 
River, if there was the political will to do so. 

The overall approach the consultant applied for the TDA study consists of the following 
components: 

Data Collection which included the following: 

 Collection of previous studies and research materials in regards to the available 
water resources in Jordan; 

 Collection of information on the current legislation, regulatory tools, policies and 
strategies; 

 Literature review of the available information 

Analysis of the current situation of available water resources based on the obtained 
information and analysis of the water demand and supply in the national economy. 
Analysis also included the analysis of the existing regulatory tools in Jordan and potential 
of their use in proposed water savings alternatives. 

Based on the analysis of the present status of water resources in Jordan and existing 
regulatory tools the consultant identified the possible alternatives of water savings in each 
sector of the national economy. Cost-effectiveness of water savings in different sectors 
was evaluated in comparison to the marginal cost of treated water per m3 which is about 
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50 cents on average at the gate. The following criteria were used for justification of 
different types of cost: 

 Prioritization of water resources allocation; 
 Social aspects of the proposed measures; 

It should be noted that mainly theoretical assumptions, such as: amount of roof rain water 
collected, current market prices will remain on relatively same level,  were used for the 
evaluation of the cost-effectiveness of the proposed alternatives. 

3 Overview of Water Resources in Jordan 
 

The Hashemite Kingdom of Jordan is considered to be the fourth poorest3 country in the 
world in terms of the water resources due to both physical water scarcity and high 
demographic growth during most of the second half of the twentieth century. In addition, 
the limited water resources are exposed to pollution and high rate of population growth is 
expected to increase the pressure on available water resources.  

Conventional water resources in Jordan consist of groundwater and surface water. 
Additionally, treated wastewater is being reused. 

Twelve groundwater basins have been identified in Jordan. Some of them are exploited to 
their maximum capacity, and others are overexploited, threatening their future use. The 
long term safe yield of renewable groundwater has been estimated at 275 MCM/year4.  

The major surface water sources are the Jordan River, the Yarmouk River and the Zarqa 
River. The Jordan River is used by more than one country and the pressure on it increases 
annually. According to the Israel-Jordan Peace Treaty Annex II Water and Related 
Matters, Jordan receives 50 MCM from Jordan and Yarmouk rivers.  

The Zarqa River is severely polluted by industry, municipal wastewater and non-point 
sources. The King Talal Dam, Jordan's largest surface water reservoir, faces low water 
levels and pollution. The total renewable water resources including surface water and 
rechargeable aquifers have been estimated at 750 MCM/year. Furthermore, 
approximately 100 MCM of treated wastewater is currently reused, mainly for 
agricultural use. It is estimated that non-renewable groundwater can be extracted at a rate 
of approximately 140 MCM/year mainly through implementation of Disi=Amman 
Conveyance system. Brackish aquifers are not yet fully explored, but at least 50 
MCM/year is expected to be accessible for urban use after desalination. Also, the 
implementation of the ambitious project Red Sea – Dead Sea Canal for desalination is 
expected to reduce the water balance deficit by the year 2022. 
                                                   
3 Review of World Water Resources by Country, FAO, 2003 
4 Water for Life, Jordan’s Water Strategy 2008-2022 
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The total number of treatment plants in Jordan is currently 22, treating about 
107MCM/year, or about 98% of the collected wastewater. The Jordanian Water Standard 
restricts the re-use of treated wastewater. Water is reused mainly for irrigation in the 
Jordan Valley, though a small share is allocated to industry. The Jordanian Ministry of 
Water and Irrigation plans to increase the amount of reused wastewater to 223 MCM/year 
by 2020. Many of the treatment plants exceed their capacity, resulting in a reduced 
quality of the treated wastewater.  

The available water resources (supply side) and future developments are presented in the 
Table below: 

Table 1: Current and Future Water Resources (Supply)5 

Water Resources  2007 2010 2015 2020 2022 

 MCM% MCM% MCM % MCM% MCM% 

Groundwater Safe Yield 275 
            
32  275 

            
29  275 

            
25  275 

            
24  275 

        
17  

Artificial Recharge 55 
              
6  55 

              
6  55 

              
5  55 

              
5  55 

          
3  

Developed Surface Water 295 
            
34  325 

            
35  350 

            
32  360 

            
31  365 

        
22  

Treated Waste Water for 
Irrigation 87 

            
10  110 

            
12  150 

            
14  200 

            
17  220 

        
13  

Treated Waste Water for 
industry  4 

              
0  7 

              
1  15 

              
1  23 

              
2  27 

          
2  

Peace Treaty with Israel 50 
              
6  50 

              
5  50 

              
5  50 

              
4  50 

          
3  

Non-Renewable Groundwater 
(Disi+Hisban) 66 

              
8  66 

              
7  142 

            
13  140 

            
12  135 

          
8  

Non-Renewable Groundwater 
(Jafr+ Lajjoun) 25 

              
3  30 

              
3  30 

              
3  20 

              
2  15 

          
1  

Desalinated Water (Abu 
Zeigan+Aqaba) 10 

              
1  15 

              
2  18 

              
2  20 

              
2  20 

          
1  

                                                   
5 Water for Life, Jordan’s Water Strategy 2008-2022 
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Water Resources  2007 2010 2015 2020 2022 

 MCM% MCM% MCM % MCM% MCM% 

Red-Dead Canal                 500 
        
30  

Total Water Supply  867 100 933 100 1085 100 1143 100 1662 
     
100 

The water demand in Jordan by far exceeds the available water supply as shown in the 
Table below: 

Table 2: Current and Future Water Demand and Water Balance Deficit by Sector6 

Water Demand  2007 2010 2015 2020 2022 

  MCM % MCM % MCM % MCM % MCM % 

Municipal and Domestic 366 24 382 26 418 27 463 28 481 29 

Industrial 72 5 101 7 130 8 156 9 163 10 

Tourism 8 1 13 1 21 1 26 2 29 2 

Irrigation  1080 71 1000 67 1000 64 1000 61 1000 60 

Total Water Demand  1526 100 1496 100 1569 100 1645 100 1673 100 

Total Water Supply  867 100 933 100 1085 100 1143 100 1662 100 

Water Deficit 659  563  484  502  11  

 

3.1 Water Use/Supply 
In the year 2008 the renewable freshwater resources available per capita in Jordan were 
about 145 cubic meters per year. This is less than one third of the widely recognized 
"water poverty line" of 5007 cubic meters per capita per year. 
 

                                                   
6 Water for Life, Jordan’s Water Strategy 2008-2022 
 
7 Solutions for a Water-Short World, Population Reports, Series M, Number 14 
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Figure 1: Water Supply/Use in 2007 

The agricultural sector while contributing only about 3 % of GDP8 is consuming about 64 
% of the countries water supply. In addition to the high level of water consumption the 
economic return for cubic meter of water in agricultural sector is only JD 0.3609.  In 
comparison, the average economic return per unit of water consumed across all industry 
is JD 40 per m3. Tourism earns a modest JD 25 per m3; it generates 12 times more jobs 
than agriculture per m3. The water tariffs in Jordan are discussed in the Chapter 4.3 
below. 

The whole of Jordan’s development from fifties to nineties has been concentrated on 
agriculture, mainly irrigated agriculture in the Jordan Valley. Irrigated agriculture created 
job opportunities through less investment for both Jordanians and refugees and 
contributed in large to the poverty alleviation in some regions.  

However, increase in population, industrialization, and agricultural development puts an 
increased pressure on the available water resources, and current water supply is not 
capable of meeting the demands of different sectors of economy. 

3.1.1 Municipal and Domestic Water Supply 
Jordanian population is estimated at 5.7 mln in 2007 with a very high population growth 
rate, which is not expected to decrease over the next two decades. In addition Jordan has 
witnessed the influx of refugees in the second half of the 20th century. 

 Estimates of 2007 – 5.73 mln, population growth rate 2.3 %, by year 2020 – 
7.81 mln  

                                                   
8 Ministry of Planning and International Cooperation:  http://www.mop.gov.jo 
9 Responding to Water Crisis in Jordan (USAID) 
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 Influx of refugees and misplaced people from the region: there are between 

450,000‐500,000 Iraqi residents in Jordan as of May 2007 

 Foreign labor: it is estimated that there are about 200,000 Egyptian workers in 
Jordan, although the exact numbers are not known due to the fact that a lot of 
them have no work permit 

Jordan has reached a high level of providing water supply and sanitation services; 97% of 
the population has access to improved water supply, 93% to improved sanitation, which 
is high compared to other developing countries and considering Jordan's very scarce 
resources. According to the Water Authority of Jordan, 98% of the Jordanian population 
is served with water and 65% is served with sewerage services. 

Water supply in Jordan is generally intermittent. Water is delivered once a week in big 
cities like Amman and once every twelve days in rural areas. Jordanians store the water 
in tanks. The water consumption is estimated by the use of individual water meters for 
each household. Despite the negative impacts it has on the pipes network the intermittent 
water supply is used as a tool to limit the water usage in Jordan. On the other hand, 
continuous water supply and accessibility are considered the highest priority in the 
Jordanian water sector. 

The table and chart below show the domestic and municipal water supply by governorate 
in Jordan.  

Table 3: Municipal and Domestic Water Supply in Jordan in 2007 by Governorate 

Municipal  and Domestic  Water Supply in Jordan (2007) 

# Governorate Population (000) 

Municipal and 
Domestic Use 
Water Supply 
(MCM) 

Per Capita 
Consumption per 
Year (m3 ) 

1 Amman 2216.0 124.7 56 

2 Balqa 383.4 21.7 57 

3 Zarqa 852.7 44.6 52 

4 Madaba 143.1 6.9 48 
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Municipal  and Domestic  Water Supply in Jordan (2007) 

# Governorate Population (000) 

Municipal and 
Domestic Use 
Water Supply 
(MCM) 

Per Capita 
Consumption per 
Year (m3 ) 

5 Irbid 1018.7 36.0 35 

6 Mafraq 269.0 18.2 68 

7 Jerash 171.7 4.2 24 

8 Ajloun 131.6 3.8 29 

9 Karak 223.2 12.9 58 

10 Tafileh 80.1 3.9 49 

11 Ma'an 108.8 8.5 78 

12 Aqaba 124.7 15.4 12 

13 Kingdom 5723.0 300.9 53 

 

Figure 2: Municipal and Domestic Water Supply in Jordan in 2007 by Governorate 
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The municipal water supply, such as water supply to public buildings, parks, roads, etc., 
comprises almost 35 % of domestic and municipal water supply10. The actual present per 
capita daily water use is about 96 liters. 

Per capita domestic consumption of water is the amount of water consumed per person 
for the purpose of personal hygiene, toilet flushing, washing clothes, dishwashing, 
drinking and cooking and other household purposes including garden uses. Household 
water consumption can be measured by meters connected to a water distribution network. 
The breakdown of daily domestic water consumption on average is presented in the table 
below: 

Table 4: Current Domestic Water Use Distribution11 

Household Use Amount (Liter/person/day) Percentage 
Toilet Flushing 33.6 35 % 
Bathing 24.9 26 % 
Cooking, Drinking, 
Dishwashing  20 21 % 

Laundry 9.6 10 % 
Home garden 3.8 4 % 
Miscellaneous 3.8 4 % 
Total 96 100 % 

3.2 Water Demand 
Despite the implementation of intensive water projects and conservation measures 
including construction of dams, renovation of water supply system and as such, water 
shortage is the main obstacle to Jordan’s development. Water demand significantly 
exceeds the water supply. Water demand by sector is presented in the charts below. 

 

Figure 3: Water Demand in 2007 by Sector 

                                                   
10 Ministry of Water and Irrigation, Year Book, 2006 
11 Department of Statistics, 2005 
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Currently, the water demand by different sectors is only partially met; the water deficit by 
sector is presented in the table below. 

Table 5: Water Deficit in 2007 by Sector 

Water Deficit 2007 

  
Demand 
MCM 

Supply 
MCM 

Deficit 
MCM 

% of Supply 
versus Demand  

Municipal & Domestic 366 284 82 78% 
Tourism  8 10  -2 125% 
Industrial 72 49 23 68% 
Irrigation  1080 597 493 55% 
Total 1526 940 586   

3.3 Overview of the Water Use and Resources in the Jordan Valley 
The Lower Jordan River Basin is a region of the prime importance for the country: it 
includes about 83 % of total population, most of main industries and about 80 % of 
irrigated agriculture of the country. It is endowed with 80 % of the country’s water 
resources and uses 75 % of these12.  

 

Figure 4: Groundwater Basins and Direction of Groundwater Movement13 

                                                   
12 Irrigated Agriculture, Water pricing and Water savings in the Lower Jordan River Basin in Jordan; 
J.P.Venot, F. Moille, Y.Hassan 
13 Overview of Middle East Water Resources, Executive Action Team, Middle East Water Data Banks 
Project, 1998, Ministry of Water and Irrigation, Jordan 
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With the exception of some rain-fed agriculture in the mountain range, the bulk of 
agriculture is irrigated and can be found in two contrasting environments – the Jordan 
Valley and the Highlands.  

The total irrigated area in the Jordan Valley comprises around 280,000 dunums14. 

The agricultural zoning in the Lower Jordan River Basin is shown in the figure below. 

 

Figure 5: Agricultural Zoning in the Lower Jordan River Basin. 

 

The method of irrigation along the Jordan River is mainly surface irrigation. The main 
source of irrigation is the King Abdullah Canal (KAC), which extends for approximately 
110 km and irrigates 170,000 dunums. 

                                                   
14 Jordan Valley Authority 



Jordan River Rehabilitation Project                     Transboundary Diagnostic Analysis (TDA), Jordan 

 

12 
 

Z a rq a
S ip h o n

K a ra m a
5 5  M m 3

K in g  T a la l
7 5  M m 3

1 .4 3  M m 3

D iv e r s io n  o f Q A ’ H a n n a

P u m p in g  to  A m m an

W a d i H isB a n

W a d i  K a fr e in

W a d i  S h u eib

R iv e r Z a rq a

8 .4 5  M m 3

2 5 0  H a

1 6 6 0  H a

6 0 0 0  H a

3 6 5 0  H a

6 4 5 0  H a

7 3 0 0  H a

4 2 0 0  H a

N o r th  G h o r

M id d le  G h o r

Z a rq u a
T r ia n g le
1 6 5 0  H a

W a d i  R a j ib

W a d i  K u f rin ja

W a d i  Y ab is

W a d i  Ju r u m

W a d i A b u  Z ia b

W a d i  Z ig la b

W a d i  A r a b

R iv er  Y a r m o u k

K A C
C o n v e y o r

L a k e T ib e r ia s

T h e  Jo r d a n
r iv e r

K IN G
A B D U L L A H

C A N A L
( K A C )

R iv e rs  Ir rig a te d  A re a

K in g  A b d u lla h  C an a l  

D iv e rs io n  D a m s

K e y

M u k h ei b e h  w e lls

 

Figure 6: King Abdullah Canal 

The dam capacities and their actual level in Jordan Valley are presented in the table 
below: 
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Table 6: Dam Capacities and Actual Water Level in Jordan Valley for the Years 
2008 -2009 

 

   
2008 

 
2009 

 
Dam: Capacity MCM on Feb.22nd % on Feb.22nd % 
Al-Arab 16.79 8.31 49.49 6.02 35.84 
Sharhabeel 3.96 1.67 42.09 1.23 30.96 
Talal 75 40.78 54.37 23.22 30.96 
Al-Karama 55 15.18 27.61 17.25 31.37 
Shueib 1.43 0.81 56.42 0.92 64.14 
Al-Kafreen 8.45 1.87 22.17 1.51 17.92 
Al-Tannoor 16.8 8.7 51.79 7.56 45.02 
Al_wala 8.18 2.19 26.82 5.71 69.84 
Al-Moujab 29.82 16.51 55.37 16.01 53.68 
TOTAL 215.44 96.02 44.57 79.43 36.87 
 

Table 7: Surface Water Supply from KAC for Northern Water Sources (15/4 - 
15/10/2008)15 

# Source Amount (MCM) 
1 Yarmouk and Wahadeh Dam 7 + 0 
2 Mukheibeh  14.3 
3 Tabaria  30 

4 Wadi Arab Dam (strategic storage 3.5 MCM by 
15/10/2009) 8 

5 Wadi Zighlab Dam (strategic storage 0.5 MCM by 
15/10/2009) 42.5 

6 Zarqa River 28 
7 From water stored in King Talal Dam (KTD) Dam  22 
 Total 111.8 

The irrigated agricultural areas are divided into agricultural units about 32-36 dunums 
each. There are about 7 200 agricultural units in the Northern Jordan Valley. The crop 
patterns in the Jordan Valley are presented below: 

 

 

 

                                                   
15 Jordan Valley Authority, 2008 
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Table 8: Crop Patterns in the Jordan Valley 

Crops’ Type area in du  
Citrus 32,131 
Vegetables 19,360 
Cereals 5,846 
Not Planted 3,430 
Other Fruit Trees 1,776 
Banana 1,190 
Alfalfa 449 
Total  64,182  

 

Figure 7: Crops Distribution in the Jordan Valley by % 

The total water demand for the same period is presented in the Table below: 

Table 9: Water Demand for Northern Water Sources (15/4 - 15/10/2008)16 

Demand 
# Destination Amount (MCM) 

1 
Citrus 60 thousand dunum (4 
m

3
/dunum/day) 

44 

2 
Banana 2.5 thousand dunum 
(7m

3
/day/dunum) 

3.2 

3 
Vegetables 52.6 thousand dunums (2 
m

3
/day/dunum) 

19.2 

4 To Southern Canal 1 

                                                   
16 Jordan Valley Authority, 2008 
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Demand 
# Destination Amount (MCM) 

5 General Irrigation Needs (including 
distribution loss) 80.9 

6 Drinking Water to Amman (including 
conveyance loss) 25.5 

Irrigation  from KTD and Zarqa River 

7 
Citrus 9.8 thousand dunum (5 
m

3
/dunum/day) 

9 

8 
Vegetables and Mixed Fruit Trees 105.2 
thousand dunum (3 m

3
/day/dunum) 

(Density of plantation reduced to 60%) 
46.6 

  Total 178.68 
 

As can be seen from the tables above, water supply constitutes only about 73 % of the 
irrigation demand. 

Also, in addition to agriculture, the Northern Jordan Valley provides drinking water to 
Amman. The design capacity of the conveyance system is about 90 MCM, however, due 
to the insufficient water resources availability, the water supply to Amman, including 
conveyance losses constituted only 40.6 MCM in 2007. 

The table below, shows that the general trend in water supply to Amman notwithstanding 
the population growth in the capital is on decline. 

Table 10:  Supply of Water to Amman from JVA for the years 2004  - 200717 

2004 2005 2006 2007
Population (000) 2074.0 2125.4 2172.8 2216.0
Water Suply from JVA 
(MCM) 50.6 53.5 52.6 40.6

Supply of Water to Amman from JVA for the years 2004 -2007

 

3.4 Water Sector Challenges 
The present structure of the water sector in Jordan presents some major challenges, which 
are summarized as following: 

 Water demand exceeds water supply and it is unbalanced, the water supply by sector 
is discussed in the chapters above; 

                                                   
17 Jordan Valley Authority, 2008 
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 Network losses and unaccounted water (meaning illegal pumping or connection to the 
network and/or unbilled or unpaid amounts) amounts up to 50 % combined (about 25 
% conveyance losses and about 25 % unaccounted). 

 Growing cost of supply: The ever-increasing costs of the necessary mobilization of 
supplementary water resources, supported until now by the government and 
international aid (expensive dams, long-distance transfers, elevation costs, 
desalination, etc.).  

 The overexploitation of aquifers and the decline of their quality.  
 Highly subsidized water tariffs, that makes introduction of modern technologies and 

upgrading of networks, high cost of operation and maintenance of networks 
unfeasible for the private investors, therefore the additional costs should be carried 
either by public or government 

 The over abstraction of the aquifers leads to a number of health and environmental 
hazards, such as decline of the Dead Sea and disappearance of the Azraq Oasis. 
Contamination of groundwater resources and use of treated water in agriculture are 
linked to health hazards. 

 Redefining agricultural practices, such as introduction of water efficient crops and/or 
replacing the crops that provide higher economic return. 

 Redefining agricultural import/export policies. Jordanian irrigated agriculture is no 
longer a major exporter of fresh produce in the region, therefore the reduction in 
agricultural production to cover mostly domestic demand should be considered.  

 The illusion of cheap water: due to the low level of law enforcement on the illegal 
drilling and exceeding abstraction from private wells and highly subsidized water 
prices in the Jordan valley, farmers only bear a limited share of the abstraction and 
exploitation costs of water, strengthening the illusion of the availability of low-cost 
water. 

4 Overview of Existing Policies and Regulations 
Jordan does not lack legislation in regards to the water resources, however, the current 
existing legislation and tools regulating the water resources have a number of deficiencies 
which could be summarized as following: 

 Overlap of jurisdiction, i.e. surface water resources are under the jurisdiction of 
JVA, while groundwater resources are under the jurisdiction of WAJ, which leads 
to shunning of responsibility by different institutions; 

 Insufficient monitoring and low law enforcement; it is widely known that there is 
a significant number of illegal wells in the country; 

 Water tariffs and pricing policies do not reflect the actual cost of water supply. 

The list of the relevant legislation is presented in the table below: 
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Table 11: List of Relevant Legislation 

Legislation  Responsible Authority  
Cross-Sector  
Law of Organization of Cities, Villages and 
Buildings No. 79, 1966 

Ministry of Municipal and Rural Affairs 

Environmental Law No. 52, 2006 Ministry of Environment 
Agriculture Law No. 44, 2002 Ministry of Agriculture 
The Law of Public Health No. (54), 2002 Ministry of Health 
Management and Administration of 
Government Properties Law No. 17, 1974 

Ministry of Finance 

Water Resources and Supply  
Sanitary Wastewater System Code, and the 
Water Supply Code, 1988 

Ministry of Public Works and Housing 

Water Authority Law No (18), 1988 Water Authority 
Drinking Water Instructions, 1981 Water Authority 
Groundwater Control Bylaw, 2002, 
amended 2004 

Water Authority 

Jordan Valley Authority Law No. 19, 1988 Jordan Valley Authority  
Waste Management  
Solid Waste Management Regulation No 
(27) for the year 2005 

Ministry of Environment 

Sanitary Wastewater System Code, and the 
Water Supply Code, 1988 

Ministry of Public Works and Housing 

The Jordanian Standards for Industrial 
Waste Water -- No. 202/1991  

Water Authority 

The Regulations of the Sewage System No. 
(66) for the year 1994 

Water Authority 

Prevention of Repulsive and Fees for Solid 
Waste Collection within Municipality’s 
Boundaries No. 1.  

Municipalities 

Specification No. 431/1985 Storage–
General Precautionary Requirements for 
Storage of Hazardous Materials.  

Ministry of Health 

 

The paragraphs below focus on the legislation and policies that are most relevant to the 
present study’ 
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4.1 Water Strategy 
Jordan Water Strategy 2008 – 2022 prepared by the Ministry of Water and Irrigation 
has prioritized the water supply for drinking purposes. The vision of the Water Strategy is 
as following: 

 Adequate, safe and secure drinking water supply ; 
 Greater understanding and more effective management of groundwater and 

surface water; 
 Healthy aquatic ecosystems; 
 A sustainable use of water resources, and implemented fair, affordable and 

cost -reflective water charges; 
 Adaptation to increased population growth and economic development across 

the water sector and water users.  

The Water Strategy set the strategic objectives and actions for achieving the vision. The 
main points highlighted in the Water Strategy are as following: 

 Reduction of non-revenue water to 25 %; 
 Changes in policies and regulations to facilitate water allocation among users in 

Jordan by considering return per cubic meter used while ensuring satisfaction of 
basic domestic water need. 

 Increased level of public awareness; 
 Revise the bulk tariff setting mechanism to reflect the real value of water. Low 

tariffs encourage waste and low-value uses and provide no incentive for efficient 
water distribution and use by water delivery authorities and customers 

 Maximizing the use of alternative water sources including the use of grey water 
and rainwater harvesting; 

 Develop legislation that balances traditional water rights in Jordan with State 
rights while moving towards market-based allocation mechanisms. 

 Jordan will structure water tariffs as a tool to drive water consumption behaviour 
change that should lead to more efficient use of water. 

 Jordan will set wastewater charges, connection fees, sewerage taxes and treatment 
fees to cover at least the operation and maintenance costs plus part of the 
investment cost. 

 All treated wastewater generated will be used for activities that demonstrate the 
highest financial and social return including irrigation and other non-potable uses. 

 Jordan will have one service provider for irrigation water for the whole country, 
whereas the retail function for irrigation water will be privatized and/or handled 
by empowered farmers’ associations. 

 Appropriate water tariffs and incentives will be introduced in order to promote 
water efficiency in irrigation and higher economic returns for irrigated 
agricultural products. 

 Alternative technologies such as rainwater harvesting for enhancing irrigation 
water supply will be promoted. 
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 All the major cities and small towns in Jordan are provided with adequate 
wastewater collection and treatment facilities. 

 All major industries and mines have wastewater treatment plants. 
 New high-rise buildings use grey water for internal non drinking purposes. 
 Treated wastewater will be used for the activity that provides the highest social 

and economic return and standards for use in agriculture will be introduced and 
reinforced. 

 Desalination projects at the Red Sea are operational 
 Rainwater harvesting is encouraged and promoted. 
 Infrastructure for desalination of sea and brackish water is sufficient. 
 Provision of an alternative energy source to keep the cost of desalination as low as 

possible  

4.2 Agricultural Policy 
The National Strategy for Agricultural Development (NSAD) was prepared by the 
Consultative Economic Council, 2002 for the decade 2000-2010. The strategy stressed on 
sustainable agriculture and protection of natural resources.   

The NSAD have suggested the following activities, projects and action plans in different 
sub- sectors as follows:  

Irrigated Agriculture in the Jordan Valley: 

1. Ensure the sustainability of irrigated agriculture in the Jordan Valley. 
2. Protect irrigation water resources from pollution, salinity to allow its continuous 

use for unrestricted agriculture. 
3. Improve the efficiency of irrigation and promote good water management in the 

Valley. 
4. Maximize the socio-economic returns of the agricultural resources, taking into 

consideration the environmental dimensions. 
5. Conserve land resources and protect them from pollution. 
6. Define Government role in the agricultural development of the Valley. 
7. Intensify cooperation with neighboring countries regarding water resources, water 

quality and the protection of the environment in the Valley. 
8. Maintain agricultural land productivity and protect it from all forms of 

deterioration. 
9. Reduce the risks facing sustained agriculture in the Valley. 

 
Irrigated Agriculture in the Highlands 

1. Ensure the sustainability of irrigated agriculture in the Highlands while 
considering the limitation of available water resources. 

2. Protect irrigation water resources from pollution and salinization and provide it in 
a quality that allows continuation of its use in unrestricted agriculture. 

3. Maximize the economic and social returns of water resources used in irrigation. 
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4. Organize production to meet market demand, and maximize the competitiveness 
of Highland products in the export markets. 

5. Encourage the establishment of farmer associations to assist in organizing, 
developing and marketing of production 

6. Provide fair and efficient marketing systems and channels for producers. 
7. Enhance the productivity of land resources and protect them from deterioration 

and pollution. 
8. Improve the quality of agricultural produce. 
9. Introduce and apply environment friendly production systems when using treated 

wastewater in agriculture. 
10. Develop agricultural production systems that enhance the efficiency of surface 

water use. 

4.3 Tariffs Policies 
 

In the early 1990s the Government of Jordan evaluated the coming water crisis and began 
shifting the policy from supply augmentation towards demand management that include 
instruments to encourage efficient water use, transfer water to non agricultural higher 
value uses and reduce groundwater overexploitation. Pricing of irrigation water was 
chosen as an instrument to reduce demand for water. 

The Groundwater Control Bylaw No. 85, passed in 2002 and further amended in 2004, 
was designed to regulate groundwater abstraction through establishment of a quota of 
150,000 m3/yr/well and a block-rate tariff system to be operative beyond the quota. 

In the Jordan Valley, a block-rate tariff system is associated with the crop based quotas, 
presented in the table below. 
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Table 12: Crop Based Quotas in the Jordan Valley18 

 

The pricing in different sectors in Jordan are as following: 

• The Jordan Valley Authority (JVA) charges an average of JD 0.012 per m3 for 
water 

• The Water Authority of Jordan (WAJ) charges farmers pumping from private 
wells nothing for the first 150,000 m3, JD 0.005 per m3 between 150,001 m3 and 
200,000 m3, and JD 0.060 per m3 greater than 200,000 m3. (Groundwater Control 
Bylaw (No. 85) 2002) 

• Industrial water tariffs range from JD 0.250 per m3 pumped from private wells up 
to JD 1.800 per m3 within Qualifying Industrial Zones and for the Potash 
Industry. 

• Domestic water tariffs also based on the block system, the average is about JD 
0.480 per m3 

5 Options for Water Allocation 
Cost-effectiveness of water savings in different sectors was evaluated in comparison to 
the marginal cost of treated water per m3 which is about 50 cents on average. The 
following criteria were used for justification of different types of cost: 

 Prioritization of water resources allocation; 
 Social aspects of the proposed measures; 

                                                   
18 Irrigated Agriculture, Water pricing and Water savings in the Lower Jordan River Basin in Jordan; 
J.P.Venot, F. Moille, Y.Hassan 
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Table 13: Criteria for the Cost of  Water Saving Alternatives Evaluation 

Tool Minimal (15-20 
cent/m3) 

Low (20-25 
cent/m3) 

Medium (25-35 
cent/m3) 

High (35-45 
cent/m3) 

Raising public 
awareness on the 
rational use of water 
resources 

√    

Changes of 
plant/crop varieties  √   

Limited additional 
equipment   √  

Major 
reconstruction 
and/or new 
construction of 
infrastructure 

   √ 

Improved efficiency   √  
Water allocation for 
sectors with higher 
economic return per 
cubic meter of 
water 

 √   

Temporary and/or 
long term loss of 
employment/income 

   √ 

 

5.1 Water Savings from Municipal and Domestic Sector 
Table 14: Domestic Water Use Savings (Minimal Cost Method) 

 Regular 
parameter 
(annual m3 

/person) 

Potential  
% 

saved 

Quantity saved in 
Jordan  

(annual MCM, 
population 2010) 

1. Bathing 9 15 8 

2. Drinking water, cooking, 
dishwashing 

8 10 4.8 

3. Laundry, cleaning, gardens 6 10 3.7 

TOTAL   16.5 
 

Due to the fact that the domestic water supply is restricted in Jordan, the public in general 
rationalizes the water use for domestic purposes. Minimal Cost Method requires 
behavioral changes and awareness raising. 
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Table 15: Domestic Water Use saving: Low Cost Methods 

 Regular 
parameter 
(annual m3 

/person) 

Potential  
% 

saved 

Quantity saved in 
Jordan 

(annual MCM, 
population 2010) 

1. Gardening:  
(changing plant varieties) 

13 40 31 

2. Accountability 
 (technology, enforcement) 

8.7 25 13 

TOTAL   44 
 

Low cost methods require the change of plant varieties for the varieties that are using less 
water and are capable of tolerating arid climatic conditions. In addition, enforcement of 
existing regulations and enhanced fees collection will contribute to the water changes. 

Table 16: Domestic Water Use Saving: Medium Cost Methods  

 Regular 
parameter 
(annual m3 

/person) 

Potential  
% 

collected 

Quantity saved in 
Jordan 

(annual MCM, 
population 2010) 

1. Roof catchment 2* 80 9.6 

2. Street catchment    

TOTAL   12 
*  120 m2 per apartment, 4 residents per apartment, 5 floors per building  

       = 5 m2 roof per capita X 400 mm. rain          = 2 m3 potential catchment 

Rain catchment: due to the fact that in Jordan, the street drainage system exists only in 
large cities and not covering the whole city,  and the water is simply diverted to the wadis 
that lead to the nearest dam, the amounts of rain water street catchment are not available, 
therefore the water savings cannot be estimated. 

Table 17: Domestic Water Use Saving: High Cost Methods 

 Regular 
parameter 
(annual m3 

/person) 

Target 
% 

within 30 
years 

Quantity saved in 
Jordan 

(annual MCM, 
population 2010) 

1. Toilet flushing  
 

12 33 24 

2. Network leakage 10.5 33 21 
TOTAL   45 
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The high cost methods involves installation of double flushing system and/or use of grey 
water for toilet flushing, which requires major investment cost. In Jordan, the absolute 
poverty line is estimated to be 556 JD per year per family of 5, with almost 14 % of 
population living below the poverty line, the current market price of approximately 55 
JDs for installation of double flushing system is not affordable for a large part of 
Jordanian population, therefore at least partially it should be subsidized by the 
government if it would be introduced as a standard in Jordan. Also, reduction of leakages 
from the supply network requires improvements of the network infrastructure. Public in 
Jordan in general is not capable of bearing the cost, which will have to be subsidized by 
the government. It will require the change in budget policies. This savings will require 
the long-term gradual implementation. 

The summary of potential water savings in municipal and domestic sector are presented 
in the table below: 

Table 18: Domestic Water Use Saving: Summary of Potential 

 Quantity saved in 
Jordan  

(annual MCM, 
population 2010) 

Quantity saved in 
Jordan  

(annual MCM, 
population 2020) 

Minimal Cost Methods 16.5 20.5 
Low Cost Methods 44 54 
Medium Cost Methods 9.6 12 
High Cost Methods 45 56 
TOTAL 115.1 142.5 
 

5.2 Water Savings from Agricultural Sector 
The options for the possible water savings from the agricultural sector are as following: 

• Use of treated water for irrigation. Although there some negative implications that 
would require extra investment to compensate for it. Due to the fact that 
vegetables eaten raw can present health hazard if irrigated by treated water, its 
considered that the savings of the freshwater sources will not exceed 80 %. 

• Renting the farmlands from farmers in summer period (Water User Associations 
should be consulted). Only the farmlands that plant vegetables should be 
considered. In winter season in Jordan Valley only supplementary irrigation is 
required, but in summer period the agriculture in the Jordan Valley requires 
intensive irrigation, thus raising water consumption in agriculture dramatically. 
Renting the farms from farmers in summer period meaning low level of 
agricultural activities will significantly decrease the water consumption. 
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• Optimization of irrigation. Since 6 years, French cooperation, through its 
Regional Mission for Water and Agriculture (MREA) has developed in close 
collaboration with JVA the pilot phase of a project called IOJoV –“Irrigation 
optimization in the Jordan Valley”. The project aims to optimize water 
distribution at both JVA distribution networks levels and at farm level through 
introduction of the drip-irrigation and green-houses technology.  Water savings 
reach up to 40 % .  The farmers that have made an agreement with JVA receive 
subsidies for equipment installation. 

• Change of water tariffs in agriculture to cover not only pumping cost but 
operation and maintenance cost as well. The table below presents the possible 
changes of water tariffs for irrigation in the Jordan Valley 

Table 19: Changes in Water Tariff Structure in the Jordan Valley19 

 

Other options for water savings include reduction of taxes on agricultural imports, and 
partial replacement of agriculture by tourism. However, these options are not very 
realistic, since there is no tourist infrastructure in the Jordan Valley, and it will require 
the major long-term investment. Reduction of taxes on imported produce might severely 
impact the rural population whose only source of income is farming on the small scale. 

The table below presents the summary of possible water savings in irrigated agriculture 
in the Jordan Valley: 

Table 20: Summary of Water Savings in Agricultural Sector in Jordan Valley 

 Regular 
parameter 

(m
3
/day/dunum) 

Potential 
% 

saved 

Quantity saved in 
Jordan Valley 
(annual MCM) 

Use of treated water (Minimal Cost Average 4 80 74.75 

                                                   
19 Irrigated Agriculture, Water pricing and Water savings in the Lower Jordan River Basin in Jordan; 
J.P.Venot, F. Moille, Y.Hassan 
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 Regular 
parameter 

(m
3
/day/dunum) 

Potential 
% 

saved 

Quantity saved in 
Jordan Valley 
(annual MCM) 

Method) 
Renting farmlands in summer period 
(vegetable crops) (Low Cost Method) 

Average 2 80 11.3 

Improved efficiency of irrigation (Medium 
Cost Method) 

Average 4 40 37.5 

Change of water tariffs (High Cost 
Method) 

Average 4 50 46.7 

TOTAL   170.25 
 

The flexibility of demand on freshwater use in the Jordan Valley is complicated to apply 
due to the fact that farmers plan the seasonal crops based on the water quota provided by 
JVA as discussed above. Also, in the view of the water crisis situation no new banana or 
citrus plantations are licensed.  

5.3 Potential Water Savings from Industrial Sector 
In Jordan generally the industrial effluents are not permitted to be discharged into the 
sewage network, and usually disposed at the landfills. The amount of effluents is not 
available. Only theoretical assumption is possible. The industrial effluents require 
expensive chemical treatment, and possibly could be reused for certain purposes in the 
industries themselves. However, it is difficult at present stage to speculate on possible 
savings from the industrial sector. 

The USAID-funded Reuse for Industry, Agriculture and Landscaping (RIAL) Project has 
demonstrated the potential water savings when large users implement environmental 
management systems and pollution prevention plans. The Pepsi Cola Co. bottling plant 
can potentially save 0.195 MCM per year; the Zarqa oil refinery can save 0.250 MCM 
per year and the Aqaba Fertilizer Complex can save 0.103 MCM per year. 

6 Jordanian Wedges 
Cost Effectiveness Analysis (CEA) was applied in this study for the evaluation of 
possible water saving alternatives and reallocation of the saved water resources into the 
Jordan River. 
 
Cost Effectiveness Analysis (CEA) is a type of economic evaluation that examines both 
the costs and outcomes of alternative intervention strategies.  
 
The feasibility index takes into consideration two main factors, the willingness of the 
decision makers to implement the proposed measure and possible long-term gradual 
implementation (sensitivity factor) 
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For the purpose of the study the Average Cost-Effectiveness Ratio was used. The table 
below provides the summary of Jordanian Wedges: 

Table 21: Jordanian Wedges for Jordan River Rehabilitation 

 Annual 
MCM(average) 

Cost 
effectiveness 

(cent/ m3) 

Long-term 
Feasibility 

Index 

(1 = low, 5 
= high) 

SUPPLY SIDE 

Wastewater reclamation in 
agriculture 

75 55 4 

Municipal rainwater catchment 10 51 4 

Reduction of water conveyance loss 21 51 3 

Farmland renting by JVA 12 55 3 

Accountability of supplied water 13 60 4-5 

DEMAND SIDE 

Public awareness 17 45-50 4-5 

Gardening reform 31 45-50 2-3 

Grey water for domestic use/double 
toilet flushing system 

24 55-60 4-5 

Improved efficiency of irrigation 38 52 4-5 

Reform of agricultural water tariffs 47 55 4 

TOTAL 288   

On average, through the implementation of the proposed wedges 288 MCM of water 
resources could be saved for the allocation to the Jordan River. Three scenarios were 
considered in the range of + 20 -30 %: 

 Scenario 1: Low level of effort 
o Unwillingness or low level of acceptance of the proposed measures by the 

stakeholders on the level of water users; 
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o Unavailable and/or insufficient funds; 
o Policies and regulatory framework such as reducing taxes on the water 

saving equipment and tariffs changes are non-existent or slow to 
implement 

 Scenario 2: Medium level of effort 
o The proposed measures are accepted by the stakeholders and decision-

makers; 
o Funds and investments are available; 
o Water savings are top priority in policies as specified in the Jordanian 

Water Strategy, and additional regulations are in place and enforced 
 Scenario 3: High level of effort 

o Proactive attitude by the stakeholders and decision makers towards water 
saving measures introducing additional wedges to water savings; 

o Involvement of the private sector through Public Private Partnership (PPP) 
in line with the Corporate Social Responsibility in funding the water 
saving projects and programs 

o Additional investments are available, such as implementation of the major 
projects on Build-Operate-Transfer (BOT) basis 

o Prompt response in developing the new regulations directed towards water 
savings and promotion and enforcement of their implementation. 

The Table below presents the Jordanian Wedges according to the proposed scenarios: 
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Table 22: Jordanian Wedges: Three Scenarios 

Level of Effort Annual MCM 
 

Low Medium High 

Cost 
effectiveness 

(cent/ m3) 

Long-
term 

Feasibility 
Index 

(1 = low, 5 
= high) 

SUPPLY SIDE 

Wastewater 
reclamation in 
agriculture 

50 75 100 55 4 

Municipal rain 
catchment 

7 10 13 51 4 

Reduction of water 
conveyance loss 

17 21 25 51 3 

Farmland renting 
by JVA 

8 12 16 55 3 

Accountability of 
supplied water 

10 13 16 60 4-5 

DEMAND SIDE 

Public awareness 12 17 22 45-50 4-5 

Gardening reform 25 31 37 45-50 2-3 

Grey water for 
domestic 
use/double toilet 
flushing system 

18 24 30 55-60 4-5 

Improved efficiency 
of irrigation 

30 38 46 52 4-5 

Reform of 
agricultural water 
tariffs 

40 47 54 55 4 

TOTAL 217 288 359   

 

 


