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House of Water and Environment (HWE) is a Palestinian not-for-profit organization that aims to promote 
practical research into the current and future state of water resources and the environment. HWE serves as a 
regional base for networking and partnering around the common theme of water resources and environment 
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Disclaimer 
This report is an output from the Pro-Aquifer project.  The findings, interpretations and conclusions expressed 
are those of the authors (the team) and should not be attributed to any official parties nor to our donors.  The 
project does not guarantee the accuracy of the data of other researchers included in this publication. Boundaries, 
colors, denominations and other information shown in maps, figures, tables and the text do not imply any 
judgment on legal status of territory or the endorsement of boundaries.  
 
 
© All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any 
means, mechanical, photocopying, recording, or otherwise, without prior written permission from HWE or EcoPeace/Friends of the Earth 
Middle East. 

Friends of the 
Earth Middle 

East 



 2

TABLE OF CONTENTS 
 
 

Executive Summary 3 
  
Introduction 5 
  
Part I: Israeli Municipal Guidelines  
  
Israeli Guidelines for Municipalities: Applying the Pro-Aquifer 
Methodology 

9 

  
  
Part II: Umm el Fahem Case Study  
  
1.  Background on Umm El Fahem 13 
  

1.1 Demography, Geography, and Hydrology 13 
  
1.2 Economy 14 
  

2.  Findings on Umm el Fahem's Current Hazards and Potential 
Threats to the Mountain Aquifer 

16 

  
2.1 Pollution Sources and Infrastructure Problems 16 

2.1.1 Hazardous/Industrial Waste 16 
2.1.2 Municipal Solid Waste 17 
2.1.3 Sewage/Wastewater  19 

  
2.2 Governance Issues 20 

2.2.1 National Institutional Structure 20 
2.2.2 Municipal Institutional Structure 20 
2.2.3 Standards, Regulations, and Laws 21 
2.2.4 Lack of Enforcement 22 
2.2.5 Lack of Financing 22 

  
2.3 Lack of Public Education and Awareness 23 
  

3.  Recommendations to Alleviate Contamination of the Mountain 
Aquifer 

24 

  
3.1 Pollution Sources and Infrastructure 25 

3.1.1 Hazardous/Industrial Waste 25 
3.1.2 Municipal Solid Waste 25 
3.1.3 Agricultural Pollution 26 
3.1.4 Sewage/Wastewater 26 

  
3.2 Governance 27 

3.2.1 Institutional Capacity 27 
3.2.2 Enforcement 28 
3.2.3 Financing 29 

  
3.3 Public Awareness 29 
  
3.4 Conclusion 30 

  
Appendices 31 

 



 3

 
EXECUTIVE SUMMARY 

 
The Mountain Aquifer underlies part of Israel and most of the West Bank.  Pollution hazards – such 
as waste and sewage – threaten the Aquifer.  These physical threats are compounded by governance 
problems that exacerbate the likelihood of contamination of the Aquifer.  Yet the Mountain Aquifer is 
a critical trans-boundary groundwater resource, because it serves as a main source of drinking water 
for Israelis and is the only source of drinking water for Palestinians in the West Bank. The Aquifer 
will become more vital with population growth and projected climate impacts on regional water 
resources.  Thus, if it were to become contaminated, the overall water situation in the region would 
deteriorate and could exacerbate the already-existing political conflict.   
 
This paper contains research findings and policy recommendations to help Israeli municipalities in 
the recharge area alleviate pollution of the Aquifer.  This paper is one component of a two-year, joint 
Palestinian-Israeli project, designed to prevent contamination of the Mountain Aquifer.  It is referred 
to as the “Pro-Aquifer” project, and has been conducted by EcoPeace/Friends of the Earth Middle 
East (FoEME) and the Palestinian House of Water and Environment (HWE).  The "Pro-Aquifer" 
project also aims to foster cross-border cooperation in its efforts to protect the Aquifer, because this is 
a shared resource.   
 
The “Pro-Aquifer” project has focused on the municipal level, because municipalities play a pivotal 
role in environmental management and in infrastructure planning.  The project selected Umm el 
Fahem as an Israeli Arab case study municipality, which sits in the recharge area of the Mountain 
Aquifer, based on an extensive selection process, including the nature and severity of hazards that 
could threaten the Aquifer, governance issues, its hydrological sensitivity, and its willingness to 
participate in this effort, among other factors.  Pro-Aquifer also focused on the Palestinian West Bank 
municipality of Tulkarm, as a case study, because it, too, sits in the Aquifer recharge area and 
possesses significant hazards and institutional issues and, again, because of the cross-border nature of 
this issue.  A joint Israeli-Palestinian Steering Committee provided input into all aspects of this 
project.     
 
The project consisted of:  1) having undertaken scientific and institutional research in the case study 
municipalities; 2) having implemented joint and parallel Israeli-Palestinian training courses and study 
tours; and 3) having developed detailed policy recommendations for the two case study 
municipalities, and “generic” guidelines for Israeli and Palestinian municipalities in the recharge area, 
hereinafter also referred to as recommendations.   
 
This paper presents the “generic” recommendations for Israeli municipalities in the recharge area, 
which are drawn from the Umm el Fahem case study.  The Palestinian generic recommendations and 
Tulkarm case study are provided in a separate document.   
 
Overview of Key Recommendations for Israeli Municipalities in the Aquifer Recharge 
Area 
 
This “Pro-Aquifer” methodology is designed to provide a systematic approach to help empower 
municipal staff and better equip them to begin to alleviate contamination threats to the Mountain 
Aquifer.  For those municipalities with systems in place for protecting groundwater resources, these 
recommendations will be useful as a “checklist” to make sure that all issues are covered.  For 
municipalities, such as Umm el Fahem, that are overwhelmed by the extent of the pollution problems 
they face, these recommendations will provide a methodology to help them begin solving these issues.    
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This approach consists of seven steps, which are described in greater detail in Chapter 2 of this 
document.  The first two steps form the basis of the Pro-Aquifer “toolkit.”  The subsequent five steps 
consist of additional “generic” recommendations to help municipalities prevent groundwater 
pollution.  
 

 Step 1:  Conduct scientific and institutional research; and, use Geographic Information 
Systems (GIS) to prioritize threats to the Aquifer. 

 Step 2:  Provide training courses on relevant topics (e.g., sewage treatment management 
techniques) for municipal staff. 

 
 Step 3:  Develop a strategic plan to prevent groundwater pollution. 
 Step 4: Enhance infrastructure. 
 Step 5:  Conduct inspections, monitoring, and enforcement. 
 Step 6:  Secure sustainable financing.  
 Step 7:  Improve education and awareness. 

 
Moreover, municipalities that conduct their own research will be able to develop additional or 
modified recommendations specific to their unique circumstances and needs.  It seems reasonable to 
believe that these tools also could be replicated and applied in other areas where there is a need to 
protect trans-boundary groundwater resources.      
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