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EXECUTIVE SUMMARY 

This Master Plan provides guidelines for the development of a framework to complement the work of the 

Palestinian National Water Management Strategy. The objective of these guidelines is ultimately to support 

protecting area groundwater from contamination. This framework will enable program partners to develop 

policies and strategies tailored to their specific legislative and resource management situations.  

The protection framework outlined in these guidelines involves several complex factors. Depending upon 

specific circumstances, there are a number of protection strategies, which can emerge to protect each aquifer, 

but all involve regular monitoring. A public planning process is required in order to examine possible options 

and select the best set of strategies.  

Sources of pollution in the region are also explained, including point sources in infrastructural, industrial, and 

agricultural categories.  

Significant background information is provided. First, the major types of groundwater protection intervention 

approaches are classified: legal, institutional, technical, and social.  Legal interventions tend to look at change 

in command and authority sectors at the national level. The common examples of these are regulations for 

various water-relevant actions and practices. These activities are nevertheless affected by rules at various 

scales of government, which are explained in more detail in the report. Institutional approaches intervene 

directly with various formal stakeholder organizations that intersect with water issues. These stakeholders 

include LGUs, water vendors, well and reservoir owners, and others.  

Technical interventions are considered to be generally outside the current capacity of Palestinian water 

professionals; however some technical innovations are still possible. These include improved planning at 

various administrative levels, which are explained in more detail in the report. Lastly, social interventions are 

explained. Such approaches focus on community engagement and education, in order to influence daily 

household and business water-use practices to limit negative groundwater impacts.  

The report continues, pointing out that protection planning processes are at an early stage of evolution in 

Palestine. The report supports planners by providing a detailed case example from each of the targeted 

municipalities. It covers the steps involved in developing a local, national and regional protection plan for 
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groundwater. The case study aims to assist officials and guide the managers and the community towards 

successful outcomes from their efforts and planning.  

Finally the report includes procedures to assemble or modify the institutional municipal framework in order 

to implement the HRP guidelines in each of the municipalities and local/village councils. 

These modifications will include: 

1. HRP Dept. Coordinator: one staff member with a team of volunteers per community to implement the 

HRP guidelines with coordination with other relevance departments in the municipalities and 

external authorities. 

The department will be responsible for analyzing collected data on quarterly basis from selected volunteers 

to produce maps and recommend a suitable mitigation measures to implement the guidelines. 

2. Volunteers: volunteer whom in an age of 18-22 years old can help the HRP Dept. Coordinator to 

implement the HRP guidelines via collecting hazards data using different technologies (GPS, Smart 

phone, etc.) 

The following steps are required by the HRP Department as a basis for the action plan: 

1. Review available data on groundwater vulnerability and use in order to assess gaps and determine 

what further studies are needed. 

2. Identify potential contamination threats, as well as land use and population and development growth 

projections. 

3. Using information collected in steps 1 and 2 in conjunction with community engagement to identify 

community goals related to groundwater protection. These goals must be created upon the 

groundwater zoning regulations. 

4. Identify the local administrative capabilities to develop and implement capacity building programs, 

infrastructure projects, and future master planning. 

5. Continue communication with all stakeholders about best practices, national and local governmental 

regulations, and threats to groundwater. 
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6. Adopt new appropriate policies and regulations as needed. 
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CHAPTER 1: INTRODUCTION FOR IMPLEMENTATION PLAN FOR GROUNDWATER 

PROTECTION 

1.1 BACKGROUND  

The implementation plan is provided as an approach for empowering municipal staff to better understand 

and fulfill their roles to ensure the sustainability of groundwater resources (2012). For municipalities, which 

are overwhelmed by the extent of the pollution problems they face, these recommendations will provide a 

methodology and policy recommendations to reduce and prevent groundwater pollution. 

Most Palestinian groundwater sources of drinking water are considered to be under real threat from 

contamination via several pollution sources.  

Since there are general concerns regarding contamination which needed to be addressed, the primary 

purpose of further work should to be directed towards development of a groundwater protection master 

plan and guidelines. Action measures urgently need to be formulated to ensure reliable protection at the 

current moment and in the future. These guidelines could then be used in the formulation of policies to 

protect groundwater from pollution.  

Standard planning and implementation of groundwater protection is typically must include a number of 

stakeholders who are actively involved. As such, there have been many attempts to seek endorsement of 

developed plans at both the national and local level, keeping in mind there is a need to integrate the 

beneficial use concept and risk based approaches in the remediation of polluted groundwater.  

When remediating polluted groundwater, due consideration should be given to the maintenance of existing 

and future beneficial uses. National level strategies need to be developed for dealing with long-term 

management of polluted groundwater where remediation is not effective or practical. 

Although these guidelines are directed towards a selected number of communities in the West Bank, national 

guidelines are to be developed to address the common needs. They provide the common local framework 

under which each partner can create appropriate management arrangements to protect the groundwater 

resources from degradation.  

These guidelines are in a generic form but specific to each municipality. The plans are based on the audit 

report of current state of environmental hazards to groundwater in each community. It should be noted that 

localized plans will never be adequate to provide full protection of ground water unless coupled with 

national and regional plans for the protection of shared aquifers. 

1.2 OBJECTIVES OF GUIDELINES  

The main objective of these guidelines is to provide a systematic approach for empowering municipal 

staff to better understand and fulfill their roles to ensure the sustainability of groundwater resources 

through the provision of a localized framework for the protection of groundwater from 

contamination. This framework will enable municipalities and local councils to develop national and 
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regional policies and strategies tailored to their specific needs. The broader aim of these guidelines is to 

provide an overall vision for groundwater protection and strategies. 

1.3 SCOPE OF GUIDELINES  

The starting point for these guidelines is the current set of local actions, which are occurring to protect 

groundwater. This will establish a foundation for working toward the desired end point; a situation where 

general protection strategies cover all major groundwater bodies and detailed protection strategies are in 

place for communities with high potential for groundwater pollution. These guidelines provide the 

framework in which national institutions, including Palestinian Water Authority (PWA), Environmental 

Quality Authority (EQA) and other relevant ministries and stakeholders can develop strategies to achieve 

this desired end-point.  

1.4 THE NEED FOR GROUNDWATER PROTECTION 

1.4.1  THE NEED FOR PROTECTION  

Groundwater remains an important domestic resource for all communities in Palestine as well as within the 

region. It makes a substantial contribution as a source of water to maintain aquatic environments and is an 

integral component in the long-term management of water resources on a regional and national scale. 

Groundwater is also an important commodity and a vital input to both urban and rural development.  

Consequently, the need to protect groundwater resources is directly related to the value of these resources 

and the risk of devaluation or destruction of this resource due to human activities.  

1.4.2  GROUNDWATER CONTAMINATION SOURCES  

The Agricultural and Resource Management Council of Australia and New Zealand explains the following 
important background about groundwater management and protection: 

Contamination of groundwater has been observed world-wide, and it is becoming self-
evident that concentrated human activity will lead to groundwater contamination. In 
general, it has been shown to occur wherever three main components exist; a 
potential source of contamination, an underlying aquifer, and a pathway for transfer 
between the two. This pathway can be either indirectly through the soil or directly 
through man-made structures which intersect the water table such as cesspits, wells, 
quarries, olive mills, and other industrial activities.  

Sources of contamination are most often referred to as either point sources or diffuse 
sources. Point sources refer to cases where contamination is localized and often is 
centered on one or more identifiable structures or surface facilities. Alternatively, 
diffuse sources are broad scale and cannot be ascribed to a sole source, but are caused 
by either a widespread land-use practice (e.g. use of agricultural pesticides) or by a 
widespread collection of small point sources (e.g. septic tanks in an unsewered area).  

Both point and diffuse sources of contamination are of comparable significance and 
concern, and the nature and extent of groundwater contamination can often be 
indicated by the distribution and nature of land uses in an area. (Agriculture and 
Resource Management Council of Australia and New Zealand, 1995) 

Incidents which have led to groundwater contamination have recently been summarized in the audit reports 
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and maps which identified the point sources of hazards and pollution affecting the groundwater in the 

targeted areas. For more information on the specific pollution sources used in mapping in the targeted 

communities, please view the reports entitled Groundwater Vulnerability and Hazard Mapping, prepared for 

each community. In general, across the study areas, these sources have been classified into the following 

main categories: 

1. Agricultural sources 

The agricultural point sources of pollution in the selected communities includes: small to large scale 

conventional agriculture-related systems such as chicken, turkey and other livestock operations, 

slaughterhouses, fishponds, green houses, compost sites, crop fields, orchards, palm farms, and olive mills.  

2. Industrial sources 

Industrial point sources of pollution within the selected communities includes vehicle maintenance garages, 

construction/stone cutting operations (in some communities) artisan craft workshops and other small-scale 

industries. These communities are also impacted by point sources of pollution that exist outside their 

boundaries, such food industries, and leather tanning industries operating upstream.  

3. Infrastructure sources  

Infrastructural point sources of pollution: The main hazards to ground water in this category is the old and 

inappropriate sewage infrastructure this include:  Cesspits, wastewater drain into wadies (stream channels), 

old and leaking septic tanks. Secondary are fuel stations, domestic waste dumping sites, car washing stations, 

commercial areas, and intensive-use urban areas. Pollution is also compounded by a lack of sewage/ drainage 

infrastructure that would manage industrial, urban, and agricultural runoff.  

Table 1: A summary of sources within the target communities 

Contamination source 
Auja Fasayel Yatta W.F B.Sh Jalameh 

Agricultural practices 
 

 Agrochemical use sites 
X X X X X X 

 Chicken farms 
X X X X X X 

 Agricultural waste sites 
X X X X X X 

 Composting sites 
X    X X 

 Animal farms 
X X X X X X 

 Olive mills 
  X  X  

Industrial Sources 
 

 Artisan craft workshops 
X  X  X  

 Vehicles maintenance and repair sites 
X  X X X X 

 Vehicles washing facilities 
X X X    

Infrastructure 
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 Cesspits 
X X X X X X 

 Raw sewage wadis 
X  X X X X 

 Localized raw sewage discharge points  
  X  X  

 Health care centers 
X  X X X X 

 Slaughterhouses  
  X  X  
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CHAPTER 2: APPROACHES TO GROUNDWATER PROTECTION (INTERVENTION) 

2.1 FORMS OF INTERVENTION 

When it comes to affecting change in unsustainable business or household water practices, communities and 

governments generally take one of four approaches: legal, institutional, technical or social. Examples of the 

legal approach might include the creation of water protection laws and regulations, bylaws and procedures 

and enforcement mechanisms. The institutional approach would mostly focus on supporting municipal staff to 

better understand and fulfill their roles; ensuring that they receive necessary skills, capacity building including 

software training. This approach is also best utilized when coupled with implementation of a localized 

monitoring system.  

The technical component depends on the development of proper infrastructure, which is currently in most 

cases beyond the capacity of the selected communities to implement. That type of development would include: 

proper sanitary solid waste handling and disposal, wastewater collection and treatment, hazardous waste 

collection and treatment, localized treatment facilities for polluting industries including olive mills, proper 

collection and treatment of agricultural waste, health care waste and special waste in each community. Finally, 

the social approach would include a range of community education and awareness campaigns to enhance local 

understanding and knowledge regarding best water use practices. These interventions generally include 

actives like developing the social media pages, websites, webnar meetings, and distributing educational 

posters as well as conducting workshops and seminars in businesses and community centers.  

The effective use of each type of intervention relies on the specific circumstances present a community, but 

all four types of intervention have a part to play in groundwater protection strategies. To better facilitate 

these approaches in Palestine, the following sections provide in-depth information for each one.  

2.1.1 LEGAL INTERVENTIONS 

The first type of intervention to be analyzed looks at change in command and authority sectors. The common 

examples of these are regulations for various water-relevant actions and practices. These activities affected 

by rules at various scales of government, which will be explained. 

2.1.1.1 LEGAL GROUND WATER PROTECTION AT THE NATIONAL LEVEL 

The Palestinian water sector is governed by the Palestinian Water Law Number 3, and it is restricted by 

Article 40 of the Oslo Accords which limits Palestinian access to water resources and gives Israel control and 

authority over the management and development of water resources.  

2.1.1.2 LAWS FOR GROUNDWATER PROTECTION:  

PWA is fully responsible for management of water resources and sanitation in Palestine. Monitoring the 

application of this law is the role of PLC with direct supervision by the President, while the Internal 

Regulations and System, i.e, groundwater protection, are applied by PWA and monitored by National Water 

Council (NWC). The NWC is not active which results in the functions of the NWC (endorsement and 
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monitoring of law enforcement and implementation) not being activated at the water governance level. The 

Ministerial Cabinet (MC) so far has not endorsed the regulations submitted by PWA. Furthermore, the 

Palestinian Legislative Council (PLC) has not been active to a great extent recently, and when it has been 

active, their legislative responsibility to monitor was not carried out efficiently.   

2.1.1.3 CURRENT LEGAL PROTECTION OF WATER RESOURCES AT THE NATIONAL LEVEL: 

The process of groundwater protection at a national level is described as follows:  

- Water resource protection is not well practiced due to a number of limitations which include the 

limited capacities of human and physical resources, as well as existing Israeli-imposed restrictions 

over water access.  

- Water resources, such as springs and Wadis, are utilised by different stakeholders, including the 

general public with limited usage regulation. Other resources such as groundwater wells and bulk 

water pipes and storage tanks are managed by governmental bodies; mainly the PWA through West 

Bank Water Department (WBWD).   

- Local Governmental Units (LGUs) and utilities are responsible for the management and usage of their 

own underground water wells, springs, wastewater treatment plants.   

- Private groundwater wells are managed by their owners; private individuals, cooperatives and 

private companies as in agricultural groundwater wells and springs.  

- The oversight of protection and usage of the water resources is the role of the PWA and at certain 

times, this role is shared with EQA and Ministry of Agriculture (MoA). 

- By law, the PWA holds the full responsibility of the management of water resources and sanitation in 

Palestine.  For that the PWA should guarantee that water resources are protected, and its usage is 

managed within national policies and regulations. 

- The lack of enforcement and monitoring generates very clear gaps in the above mentioned processes 

due to political reasons and limited capacities.  

The following table presents the process and correlated functions. 

Table 2: Water resources and Correlated Authorities functions 

Water Resource Users/Owners Manager Inspector 
Enforcement of 

Regulation 

Recharge zone Public 

PWA* by law but the 

Israelis on the 

ground 

EQA and PWA 

PWA by law, but 

EQA on the ground 

with limited 

capacities. 
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Water Resource Users/Owners Manager Inspector 
Enforcement of 

Regulation 

Groundwater wells 

for  domestic water 

PWA: WBWD 

and Private 

sector 

PWA 
EQA and  

PWA 

PWA by law 

 

Springs 

Public 

ownership, 

LGUs, and 

Farmers 

PWA, 

LGUs, 

Public, and 

farmers groups 

PWA, EQA 
PWA by law 

 

Wastewater 

collection 

Communities 

and  LGUs 
LGUs EQA EQA and  PWA 

Treatment plant 

LGUs and  Joint 

Service Council 

(JSC) 

LGUs and  JSC 
PWA, MoA 

and EQA 
PWA, MoA, and EQA 

* Most of the recharge zones are allocated in C-areas. Based on Oslo agreement, areas classified as C are under the full 

Israeli control. 

2.1.2 INSTITUTIONAL INTERVENTIONS  

At the local level, the water sector is subjected to the involvement of different stakeholders in addition to 

PWA. The water management issue at the local level is done by the Local Government Units (LGUs) or by 

private and non-governmental bodies. The reference for the LGUs is the MoLG and the relation with the PWA 

is only at the coordination level. In general: 

- The Water supply, provision, operation, and maintenance processes are the sole responsibility of the 

service water providers such as; LGUs, private vendors and groundwater well owners. 

- The service providers are supervised and are monitored by the MoLG based on its mandate. The 

water provision is considered part of the functions of the LGUs and other service providers. The 

service provision is treated by the LGUs’ law as any other services that fall under the LGUs’ mandates.  

- The role of the PWA at this level is restricted to providing 1) licences for networks, groundwater 

wells, water reservoirs, wastewater (WW) collection systems and treatments plants, 2) bulk water to 

communities through its own bulk water pipes and groundwater wells. 

- Service providers such as the LGUs might utilise the bulk water received for servicing its own 

communities. Some LGUs use the available water sources for both domestic use, as well as 

agricultural use.  

- Many communities are not completely or partially served by the service providers or they face deficit 

in water provision. This results in the creation of a tangible role of service provision for vended 



8 

 

water. The process is currently being monitored by the LGUs. Such practices of water distribution 

increase the overall cost of water for consumers.  

Table 3: The responsibility for each of Water activity to the correspondence authority 

Activity Direct Responsibility Supervision and Monitoring 

Water Distribution Systems 

Operation and Maintenance (O&M)  

LGUs PWA 

Groundwater Wells O&M Well's owner (PWA, LGUs, 

and MoA) 

PWA through the WBWD 

Water Reservoir O&M Reservoir’s owners (PWA, 

LGUs) 

PWA through the WBWD 

Irrigation Water Distribution 

Systems’ O&M 

Owner of the system None, unless the external 

monitor’s work is financed by 

donors 

Wastewater Collection System 

O&M 

LGUs PWA 

Extracting Water from the Source Water vendors PWA, and LGUs 

Distributing Water to Customers Water vendors LGUs 

Water Quality Control Water vendors 
Random selection by the 

Ministry of Health (MoH) 

Water Distribution for Domestic 

and Agricultural Use 
LGUs, and the private sector PWA through the WBWD, MoA 

Water Quality Control LGUs and the private sector 

MoH can conduct testing for the 

quality of water used for 

domestic use 

 

However, in many circumstances, the link between a contamination sources and the long-term vulnerability 

of the aquifer to contamination can be hard to define or the source of contamination can be widespread. 

These problems may not justify a blunt form of intervention over long periods since the monitoring, 

enforcement and political costs to government can be very high. Regulations, by their nature, also tend to 

be rigid and unresponsive to legitimate differences in local circumstances.  

The Agriculture and Resource Management Council of Australia and New Zealand (1995) have pointed out that 

there are three specific disadvantages are associated with this relative inflexibility of regulatory approaches:  
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 Regulations generally provide no incentive to achieve better than a prescribed standard.  

 Regulations does not consider the distributional aspects of reducing environmental damage, either 

in terms of equity or efficiency.  

 Regulations often do not allow individuals to choose the lowest cost response to meet environmental 

objectives.  

They go on to state the following:  

The institutional type of intervention can also include market approaches, which provide 
financial incentives for proper behavior. Such interventions provide more efficient and 
equitable distribution of the costs of contamination or, for the purposes of these guidelines, 
the cost of protection measures. Market approaches in other fields rely on regulations 
which set limits on contamination and/or re-internalize the real costs of discharged 
contamination. Dischargers then have a financial incentive to optimize the marginal costs 
and benefits of their contamination and to look at cost-effective ways of reducing the release 
of contaminants. Market incentives harness the initiative, knowledge and judgment of 
individual dischargers to create a set of efficient behavior rather than forcing all dischargers 
to behave alike, regardless of the damage they do or the contamination-control costs they face.  
(Agriculture and Resource Management Council of Australia and New Zealand, 1995) 

For groundwater protection strategies, application of the 'polluter pays principle would lead to potential 

polluters paying for the monitoring and reporting of contaminant levels in aquifers. 

At the same time, the institutional component relies heavily on the community level of knowledge of the 

types of contaminants, their impacts and the sensitivity of the water aquifer. With this, an awareness 

program is to be designed and implemented in each community targeting the community in general, and 

targeted groups including polluters of ground water resources. 

2.1.3 TECHNICAL INTERVENTIONS:  

Technical interventions in ground water protection come sat three different levels, individual levels, community 

and regional or national levels. The key player in this area is the local council preparation and adoption of an area 

planning. Land use plans are to be prepared as a prerequisite in any local program or plan to protect the aquifers. 

Monitoring of practices is necessary and continuous evaluation of processes and procedures improve local plans. 

The individual level interventions include respecting local land use plans, following LGU’s and environmental 

health departments' instructions on localized wastewater disposal, following municipal system in other types of 

waste disposal. The community level intervention includes waste collection and disposal systems infrastructure, 

and the national level includes regional waste disposal systems. 

2.1.4 SOCIAL INTERVENTIONS: 

The Agriculture and Resource Management Council of Australia and New Zealand (1995) offer sound background 
on the importance of social intervention and community engagement: 

  
Social actions and processes which involve community participation and education are a key 
component of the whole range of activities; In the development of strategies, public 
participation processes can greatly improve the general understanding of the need for 
groundwater protection and lead to the ready adoption and implementation of strategies. A 
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community participation process informs the community of the problems and their options, 
improves decision making by getting community input, and creates a sense of ownership of a 
strategy by the community. When these processes involve a social learning process, they can 
lead to a wide variety of people voluntarily changing their own actions or even work 
collectively to put pressure on local polluters.  

 

Long-term protection of groundwater from dispersed pollution is an example which requires 
the development of protection strategies supported by a robust community participation 
process. Awareness and appropriate action needs to be developed by all levels of 
government as well as by community groups. Often the result will be in the form of a plan of 
coordinated and cooperative action. This form of intervention is strongly recommended as 
part of the development of any and all broad-scale strategies for groundwater protection. 
(Agriculture and Resource Management Council of Australia and New Zealand, 1995) 

2.2 PROTECTION STRATEGIES FOR GROUNDWATER PROTECTION PLANNING  

There are a variety of government legislative powers issued by different PA institutions, which can be 

utilized to develop and implement groundwater protection plans. This legislation can be grouped under 

three broad headings:  

 Groundwater Management;  

 Land-use Planning; 

 Environmental Protection.  

1. Groundwater management issued by PWA, legislation is weighted towards management issues related 

to the allocation and utilization of the resource.  

2. Land-use planning issued by local authorities and approved by Ministry of Local Governance (MoLG), 

legislation places controls over the broad uses to which land is put.  

3. Environmental protection issued by EQA, focuses directly on controlling pollution and effluent 

discharges, by utilizing environmental protection regulations to the aquifers and other water resources can 

be directly and positively impacted, as long as effective enforcement funds and mechanisms exist. 

Controls are applied to point sources of pollutions, and indirectly applied to more diffuse-source 

contamination. Furthermore, this kind of regulation also would provide for restoration and remediation of 

already contaminated sites. 

As effective as these approaches are, stakeholders must take into account the fact that Palestine faces significant 

limitations, and it may take a substantial amount of time to establish the necessary legal and institutional framework.   

2.3 GROUNDWATER MANAGEMENT MEASURES  

2.3.1  MAPPING VULNERABILITY   

In order to best protect groundwater resources, stakeholders must fully understand what types of vulnerability 

exist in their localities. In order to plan accordingly, they must also have access to geographical information about 

those vulnerability. For these reasons, vulnerability mapping is vital. The completed vulnerability mapping for 

the target communities was useful in this regards, and these guideline and master plan is taking that into 

consideration.  
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2.3.2  SETTING LEVELS OF ACTION  

Conventional approaches to groundwater protection have relied heavily on technology and designing 

containment systems for waste disposal facilities.  

The Hazard Reduction and Prevention (HRP) guidelines are expected to be providing    systematic approach 

for empowering municipal staff to better understand and fulfill their roles to ensure the sustainability of 

groundwater resources. For municipalities or local councils involved in this study, which are overwhelmed by 

the extent of the pollution problems they face, these recommendations will provide a methodology and policy 

recommendations to reduce and prevent groundwater pollution as much as possible. 

The Implementation plans will be generic in form but specific to each locality. The planes would be based on 

the audit report of current state of environmental hazards to groundwater. On the base of this report a 

strategic (Master) plan and detailed plans, to prevent groundwater pollution, would be developed. The audit 

report will also be serving as checklist to follow up implementation (assess implementation of all 

recommendations; and to re-examine the post-implementation status of environmental hazards in the 

localities involved. 

The implementations plan will include recommendations or reference to productive cooperation between 

neighboring municipalities (including cross-national), to prevent groundwater hazards, to preserve natural 

and cultural heritage by encourage and improve information sharing, education and awareness. 

The approach which has evolved to manage the level of groundwater contamination in these hazardous 

situations involves a hierarchy of increasing intervention. 'Levels of action' are designated for particular 

protection areas dependent upon the perceived threat from contamination in that area. 

2.4 ENVIRONMENT PROTECTION MEASURES  

The Environment Quality Authority (EQA) in close cooperation with the Palestinian Water Authority 

(PWA) will take responsibility for developing National Environmental Protection Measures. These 

measures may include standards, guidelines, goals and protocols in any combination that the Authority 

considers appropriate.  

Some basic steps in environmental discharge management can achieve a significant level of protection with 

only a little effort. Most of the potential sources of contamination are small point sources or clusters of small 

point sources. Under current environmental law, these would be regulated by waste discharge licensing, 

septic tank regulations etc., although groundwater protection in general has only recently become a concern 

requiring address as part of this process.  

By using this approach to protection, it is believed that the majority of new potential contamination 

sources can be designed to minimize contaminant impact potential and protect groundwater (or alternatively 

prohibited on the grounds of potential impact to groundwater). Consequently, the appropriate level of 

protection in the case of point-sources, may be defined by an impact assessment based on the relevant 
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classification of beneficial use for groundwater in the area. This may then be implemented as part of the 

existing environmental management or waste discharge license system.  

The application of a protection scheme to new proposals for potentially contaminating activities is straight 

forward. These schemes can also be applied in cases which involve diffuse sources, such as fertilizer and 

pesticide contamination. For example, the use of pesticides in some agricultural systems requires 

compliance with chemical handling regulations, and the Ministry of Agriculture (MoA) would normally have 

some regulatory or advisory role. If pesticide use in a certain area becomes a concern to the water sector or 

the Environment Quality Authority, then the local a group of landowners might be required to comply with a 

groundwater protection order and undertake work to ensure an appropriate protection level.  

  

Table 4: Protection Measures (Agriculture and Resource Management Council of Australia and New Zealand, 1995) 

 Intervention The Government  

 

The Community 

Water Management  

Measures  

 Provision of 
vulnerability maps  

 Driller licensing  
 Prioritizing 

protection areas 

 Assist in the implementation of Wellhead 
Protection Plans 

L and - u s e Planning  

Measures  

 Requirement for 
groundwater 
assessment for 
prescribed activities 
in protection areas 

 Provision of referral 
advice on 
groundwater 
protection areas 

 Amendments to planning controls over land 
clearing and development to protect 
groundwater  

 Enforcing conditions placed on development 
and land clearing  

Environmental  

Management Measures 

 Requirements for 
impact 

 assessment and 
monitoring at 
landfill sites  

 Compliance 
policies for all 
new projects  

 Underground 
storage tank  
monitoring  

 Developing and implementing waste  
 management strategies  
 Improved garbage collection and  
 recycling to minimize waste disposal  
 Preparing and amending local 

environmental plans to protect  
 groundwater  
 Providing professional advice on  
 local issues  
 Information dissemination to the  
 community  
 Co-operative measures to police  
 environmental legislation  

 

2.5 SELECTION AND IMPLEMENTATION OF PREFERRED OPTIONS  

After considering all approaches and existing information, an overarching national strategy must be defined. 

Once this broad strategy is established, localized plans can also be established. In this way, strategies from the 

community level to the national level can be effectively coordinated on important aspect of implementation 
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relates to co-ordination between interested agencies.  

The following agencies types usually have an interest and need to be considered:  

 PWA  
 EQA 
 MoA 
 MoH;  
 MoLG; and  
 Other agencies with responsibilities for related activities such as Ministry of Transport 

regulation, and Ministry of Tourism. 

Neither PWA nor EQA has implemented any comprehensive groundwater protection regulatory program. The 

Policy principles produced recently by PWA can be used as the base for different aspects of the water 

resources management including legal, regulatory, and administrative. 

In order to effectively coordinate between agencies and stakeholders, the following steps are required as 

bases for the comprehensive protection plan: 

1. Review available data on groundwater vulnerability and use and assess gaps and further studies 
needed; 

2. Identify potential contamination threats, as well as land use and growth projections; 
3. Using information collected through steps 1 and 2 to identify community goals related to 

groundwater protection; 
4. Identify the local administrative capability to develop and implement programs; 
5. Communicate with all stakeholders about best management practices, national and local 

governmental units regulations, and threats to groundwater; 
6. Review options for zoning regulations; 
7. Adopt appropriate policies and regulations 

Table 5: Prerequisites to Drafting the Groundwater Pollution Control Regulations 

 Leading Agency Key Partners Secondary Partners 

Groundwater protection master 
plan. 

PWA EQA, MoA, Ministry of 
Planning and 
Development 
(MoPAD) 

Local NGO's, Research 

Inst. 

Categorization of the 

vulnerability of aquifers 

PWA EQA, MoA, MoLG Research Institutions 

National strategies to protect 
groundwater resources from 
contamination. 

EQA PWA, MoA, MoLG, 

MoPAD 

Water Utilities and 

Service providers 

Standard setting PSI EQA, PWA. MoH, MoA, 

MoLG 

 

Land-use management MoPAD MoA, MoH, MoLG LGU's 

The following steps are required by the HRP Department as a basis for the action plan: 

1. Review available data on groundwater vulnerability and use in order to assess gaps and determine what 

further studies are needed. 
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2. Identify potential contamination threats, as well as land use and population and development growth 

projections. 

3. Using information collected in steps 1 and 2 in conjunction with community engagement to identify 

community goals related to groundwater protection. These goals must be created upon the groundwater 

zoning regulations. 

4. Identify the local administrative capabilities to develop and implement capacity building programs, 

infrastructure projects, and future master planning. 

5. Continue communication with all stakeholders about best practices, national and local governmental 

regulations, and threats to groundwater. 

6. Adopt new appropriate policies and regulations as needed. 

CONCLUSION  

The groundwater protection guidelines proposed in this report are intended to provide assistance to 

government and local communities in implementing or extending their groundwater protection policies. The 

guidelines should serve to support every level of government in making significant development in their 

institutional capacities. They also will facilitate enhanced community participation and involvement. With the 

foundation provided by both of these improvements, Palestinian groundwater will be able to serve as a 

sustainable resource at the present moment and for generations to come.  

In utilizing effective  tools such as capacity building, fundraising, and enhanced monitoring enforcement 

mechanisms, and supported by up-to-date data from vulnerability maps, broad issues affecting the regional 

basin can be addressed in a robust manner. Implementation will not be a short-term process. It will take a 

sincerely held shared vision and dedication to transform existing institutions. Coordination will be a key 

factor, but it will result in incalculable contributions to public health, economic development, and ecological 

sustainability. 
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CHAPTER 3: STAKEHOLDER MAPPING ANALYSIS 

ABSTRACT 

Beginning with some background and methodology, the Stakeholder Mapping report details the laws, bylaws, 

regulations, and various parties (including citizens, NGOs, businesspeople, and others) involved in 

groundwater use and management across Palestine. 

The background includes a summary of problems faced by the groundwater system. These problems include 

issues related to insufficient institutional frameworks for groundwater protection and pollution mitigation, 

lack of financial resources, limited technical capacity, and insufficient community engagement and 

understanding.  

In preparing the report an institutional and legal survey was conducted, which achieved several goals. These 

included identification of existing institutional capacities and gaps at the local and national level. The report 

also offers a proposal for a suitable local institutional set up that responds to the issues raised in the survey. 

The report authors also initiated the following actions: 

 Preparing a flowchart that should map the hierarchy and cross relations between all stakeholders.  

 Reviewing the mandates of each related individual, department, institution and authority, mandates 

shall cover given job descriptions and practiced jobs by each of the above, responsibilities attached to 

each of the above and supervision and monitoring procedures. 

 Conducting meeting with the key and main stakeholders in the water and environmental issues: 

Palestinians Water Authority (PWA), Authority of Environmental Affairs and representative of the 

private sector who are acting in fields affecting the water quality (industry, agriculture, etc.). 

The report goes on to offer an overview of the methodology utilized in the stakeholders' mapping exercise. It 

included reviewing relevant studies and laws, identifying stakeholder groups, conducting workshops and 

interviews, and analysing the resultant information. 

Key stakeholders identified were: the Palestinian Water Authority (PWA),  the Environmental Quality 

Authority (EQA), the Ministry of Local Government (MoLG), the Ministry of Agriculture (MoA), the Ministry of 

Planning and Development (MoPaD), the Ministry of Health (MoH), and the Palestinian Standards Institute 

(PSI). The existing interactions between those institutions were also analyzed.  

Additional important stakeholders identified were donors and INGOs working in the water sector. Such 

organizations and agencies included: including USAID, UN agencies, the World Bank, AFD, EU, KfW, JICA, and 

others. Other stakeholders described were Local NGOs, Unions, and Educational Institutions that included: as 

the Palestinian Hydrology Group, Palestinian Agricultural Relief Committees, Water and Environmental 

Development Organization, and others. 
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The report then goes on to describe the specifics regarding relevant laws and regulations, focusing on the 

Palestinian Environmental Law and the Palestinian Water Law.  

Finally, the report concludes with policy principles derived after analyzing existing institutional structures 

and stakeholder relationships. The principles outline sustainable management of water sources, government 

and management issues, wastewater management, groundwater protection and pollution mitigation, and the 

establishment of standards for water and wastewater in Palestine. 

3.1 BACKGROUND 

This report covers the stakeholders’ mapping phase of the “Implementation plans of the Hazard Reduction 

and Prevention guidelines to Protect Ground Water“. 

The ground water system is facing a number of problems including: 

 Large number of pollution sources without proper protection or mitigation measures,  

 Weak institutional set up that can plan and implement necessary pollution prevention measures, 

 Weak capacities of Local Government Units (LGUs) staff who can generate initiatives and plan for 

such protections,  

 Weak financial resources to carry out protection plans,  

 Limited data and information on which measures can be built,  

 Limited coordination and cooperation at the local, national and regional level, 

 Limited community awareness of the impact of localized pollution sources or prevention measures 

that should be taken locally and, 

 Weak legal procedures and institutional capacities by the Palestinian Authority (PA) against 

polluters. 

Based on the problems mentioned above, and after completing the initial phase of the project, the team 

worked on updating and completing the audit report of the current state of environmental Hazards to GW. 

The updated audit report will be serving as checklist to follow up implementation (assess implementation of 

all recommendations; and to re-examine the post-implementation status of environmental hazards in the 

localities involved). 

This report is covering part of the task “Institutional and legal Survey (in the National and local levels). 

Task goals include: 

- Identification of existing institutional capacities in relation to the implementation of future policies 

and plans,  

- Identification of institutional gaps at the local and national level and then,  

- Proposing a suitable local institutional set up. 

To achieve the agreed upon objectives, the consulting team will do the following: 

- Prepare a flowchart that should map the hierarchy and cross relations between all stakeholders.  
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- Review the mandates of each related individual, department, institution and authority, mandates 

shall cover given job descriptions and practiced jobs by each of the above, responsibilities attached to 

each of the above and supervision and monitoring procedures. 

- Conduct meeting with the key and main stakeholders in the water and environmental issues: 

Palestinians Water Authority (PWA), Authority of Environmental Affairs and representative of the 

private sector who are acting in fields affecting the water quality (industry, agriculture,…..etc) 

3.2 METHODOLOGY 

Stakeholder mapping is prerequisite step in order to be able to: 

- Conduct institutional and legal Survey (in the National and local levels) 

- Establishing the municipal frameworks for addressing groundwater pollution hazards and 

minimizing their risks  

- Develop an Intervention plan to prevent groundwater pollution for each municipality 

Stakeholders mapping and analysis is a useful tool in identifying the processes involved in the ground water 

protection, the various interest groups, and the roles they perform in this field. Achieving the objective of 

groundwater protection is highly correlated with a clear understanding of the potential roles and 

contributions of the various stakeholders to the processes taking place within groundwater protection.  

The following methodology was undertaken in conducting the stakeholders' mapping exercise:  

1. Review of relevant documents about the sector including studies and laws. A list of references are 
included in Annex-1 

2. Identify various stakeholder groups. 

3. Conduct workshops and interviews with representatives of different stakeholders’ groups working in 
this field at the national and local level. 

4. Analyse the gathered information. The stakeholder analysis was undertaken through the following 
methodology: 

 Identification: groundwater protection stakeholders in the West Bank were identified and 
defined in relation to their involvement in the groundwater area. 

 Listing of Stakeholders: A comprehensive list of stakeholders working in WB, who have a stake 
in the sector, and who can significantly contribute to combating pollution of the groundwater. 

 Roles and Responsibilities of Stakeholders: after listing of the stakeholders, their roles and 
responsibilities are also presented. 

By presenting the processes taking place in the groundwater protection this will help identify how and where 

the stakeholders should intervene or act in this area. The intervention plan then will be built upon the 

identified processes and sources of information relevant to the stakeholder’s interventions in each of the 

processes.  

In consideration of the water law and functions of the stakeholders, the processes are cross-analyzed with the 

stakeholder. This analysis can help in identifying gaps/tasks for the main stakeholders/institutions involved 

in the groundwater protection mapping. This mapping approach will encourage the local councils, PWA and 

other stakeholders to participate more effectively in the processes of groundwater protection. In addition it 
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will contribute to the system’s analysis which hopefully will lead to designing processes and systems that 

encourage the active participation of all stakeholders in the process. Lastly, this approach will help to ensure 

the inclusion of all stakeholders and the maximization of their roles and contributions. 

3.3 DESCRIPTION OF KEY STAKEHOLDERS 

Based on the workshops and interviews and the information collected from available resources and 

documentation, here is a listing of primary and secondary stakeholders, their role and function in the sector, 

and analysis of the relationship between the stakeholders groups.  

3.3.1  KEY STAKEHOLDERS 

 

1. Palestinian Water Authority (PWA): 

The PWA has been given the mandate through By-Law No. 2 (1996) and has stressed (in its amendments to 

Law no.3 for 2002) the management of water resources; the execution of water policy; the establishment, 

supervision and monitoring of water projects; and to the initiation, coordination and co-operation between 

the parties affected by water management. 

2. Environmental Quality Authority (EQA): 

The EQA is responsible for defining and approving environmental regulations and policies, including 

standards for the discharge of treated wastewater into natural water courses. It also provides health and 

environmental inspections of water quality, as well as environmental inspections of treated wastewater 

quality and reuse standards. 

3. Ministry of Local Government (MoLG): 

The MoLG is responsible for implementing and supporting Joint Service Councils (JSCs), where it provides 

technical assistance and capacity building on water and sanitation projects management. 

4. Ministry of Agriculture (MoA):  

The MoA is responsible to regulate the irrigation and promotion and organization of farmers’ associations. 

5. Ministry of Planning and Development (MoPaD):  

The MoPaD is involved in general planning and international coordination with direct relations with donors. 

MoPAD works with donors to allocate the needed funds for the development of the water sector. 

6. Ministry of Health (MoH):  

The MoH, in cooperation with the EQA, PWA and PSI, is responsible for setting water quality standards and 

the MoH is responsible for providing water quality inspection at the household level. 

7. Palestinian Standards Institute (PSI): 

The PSI is responsible for standardization of rules for water facilities, sewerage, WW treatment and reuse, on-

site sanitation, and any required regulations. 
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3.3.2  RELATIONSHIP WITH WATER SECTOR STAKEHOLDERS (SH):  

i.  Palestinian institutions working in the water sector interact with other stakeholders. The degree and 

type of interaction depends on the institution’s function in the water sector. Most of these institutions 

participate in the various planning committees and water consuls. The interaction with the SH can be 

characterized as the following: 

 PWA: Currently there is a working relationship, which involves implementing partners, consulting, 

information and data exchanges, licensing, approvals, planning and financing supervision, 

monitoring, and inspection.  

 Palestinian Institutions: Project implementation coordination, information and data exchanges, and 

in some cases monitoring and evaluation, approvals, and inspection. 

 Donors and NGOs: Project implementation coordination, monitoring and evaluation, information and 

data exchanges, and fundraising for water and sanitation projects. 

 LGUs, Water Services Providers: Capacity building, technical support, monitoring, approvals, and 

inspection.  

One of the initial observations is the extent of overlap between the role and responsibilities of the different 

governmental stakeholders, which presents a potential risk for corruption and mismanagement.  The 

formulation of the national water council was initiated to ensure as one of its roles a decent level of 

coordination among these ministries, but the de-functioning of the council minimized the coordination and 

cooperation. Also, the relation between PWA and MoLG does not exceed coordination, although the PWA 

should provide monitoring and regulatory roles to the MoLG/ LGUs. 

Further initial observations shows that the tariff sitting system does not mentioned in agriculture law. The 

absence of a national tariff system makes the agricultural water market subject to individual interests. The 

absence of the system and appropriate monitoring will result in variation of fees collected by agriculture 

water suppliers and may entail a corruption risk.  

3.3.3  PRIMARY LOCAL STAKEHOLDERS: 

1.  REGULATORY WATER COUNCIL (TO BE CREATED TO REPLACE THE REGULATORY 

FUNCTIONS AT PWA) 

Creation of independent Regulatory Water Council with the following essential functions: 

 Develop and implement an economic regulation model and regulate the establishment of prices and 

tariffs; 

 Issue licenses; 

 Regulate public service obligations and the quality of service provided. Promote the use of 

benchmarking and develop programs for performance incentives and penalties; 

2.  NATIONAL BULK WATER UTILITY(TO REPLACE EXISTING WBWD) 
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The National Bulk Water Utility will be created as a state-owned public shareholding company, and all its 

shares shall be owned and held by the State, and may not change its status, or sell any of its shares to the 

public or to any private party unless and until it attains viability and financial sustainability.   

The National Bulk Water Utility will obtain a service provision license and will be subject to supervision and 

regulation by the regulatory water council, and operate in the most cost effective manner to carry out the 

following primary tasks: 

 Produce, treat or organize treatment of water from wells, and any other water resources, including 

desalination, as per licenses issued under this Law and Regulations.  

 Distribute all water available to it in bulk to service providers or privates, as per obtained licenses and 

the official water tariff in force to Water Service providers and private users;  

 Drill, operate and maintain wells, transmission pipe mains, facilities, associated pumping stations and 

equipment; 

 Purchase water from other available water sources subject to the approval of the Ministry;  

3.  REGIONAL WATER UTILITIES 

Regional Water Utilities shall be established by municipalities, with support from the MoLG and PWA and in 

consultation with the relevant Stakeholders. 

The Regional Water Utilities shall exercise, deliver and perform the primary functions, tasks and 

responsibilities as listed hereunder:  

 Maintain, operate and extend the coverage of the existing water service infrastructure in accordance 

with the license and a capital investment and work program; 

 Supply of water to all customers in their service area;  

 Provide waste water services including collection and removal and treatment of waste waters. 

4.  WATER USERS ASSOCIATIONS  

Water users’ associations (WUAs) are very important institutional partners in irrigation water management.  

MoA will establish Water User Associations with relevant stakeholders to manage supply agricultural water 

services at local level in an integrated manner. 

5.  LOCAL LEVEL INSTITUTIONS INVOLVED IN THE WATER SECTOR 

Municipal Water Departments, Village Councils, and Joint Service Councils (JSC): These groups acting as 

service providers for water supply and sanitation, O&M at the local level. .  

3.3.4  SECONDARY STAKEHOLDERS  

1. Donors, INGOs, Working in the Water Sector: 

Several donors, inter-governmental agencies, and INGOs are involved in the Palestinian water, and 

wastewater sectors including USAID, UN agencies, the World Bank, AFD, EU, KFW,JICA, and others. The water 

sector in particular receives a significant amount of priority by donors. The main responsibilities are 
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providing funds and technical assistance for the Palestinian institutions on both Governmental and local 

levels. 

2. Local NGOs, Unions, and Educational Institutions:  

Several Palestinian institutions are involved to some degree or another such as the Palestinian Hydrology 

Group, Palestinian Agricultural Relief Committees, Water and Environmental Development Organization, and 

others. These secondary stakeholders are mainly involved in capacity building, training, lobbying, water 

research, advocacy, and some of them are involved in infrastructure development of the water sector.  

3.4 POLICY PRINCIPLES 

3.4.1 SUSTAINABLE MANAGEMENT OF WATER RESOURCES 

1. Fresh water is a finite and vulnerable resource, essential for sustaining life, development and the 

environment 

2. Water is part of larger ecological systems. Realizing the importance and shortage of fresh water, it 

has to be treated as an essential element for sustaining all life forms. 

3. All water resources must be protected from pollution and overexploitation. 

4. Water has an economic, social and environmental value. 

3.4.2 GOVERNANCE AND MANAGEMENT  

1. All water resources are considered as a public property. 

2. Water resources development and management should be based on a participatory approach, 

involving all stakeholders (users, planners and policy-makers) at all levels. 

3.4.3 SUSTAINABLE WASTEWATER MANAGEMENT 

1. Water polluters should be made to pay for the damage they have produced. 

2. Safe disposal of wastewater requires treatment to eliminate biological, chemical and physical 

hazards. 

3.4.4 SUSTAINABLE MANAGEMENT OF WATER RESOURCES 

Prioritize the prevention of groundwater pollution (including non-point pollution by fertilizers and 
pesticides) and ensure the protection of aquifers while in the meantime, improving the quality of fresh 
water in water bodies that have been degraded by human activities. 

Undertake to continuously control the quality of water resources, identify pollution sources and polluters 
and enforce the "polluter pays" principle. 

Encourage community involvement in the various stages of water resource development projects, including 
public awareness and training campaigns, to create an environment for effective management and 
ensure an educated public understands their roles and responsibilities in the effective management of 
water resources. 

Raise public awareness on water and wastewater issues and increase participation in water sector 
management, involving the people in the process of public participation processes and developing their 
understanding of their rights and role. 
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3.4.5 ALLEVIATE POLLUTANTS USING SANITATION MITIGATION MEASURES TO PROTECT 

THE ENVIRONMENT 

1. Pursue the right of each citizen to have access to suitable sanitation facilities (sewerage or on-site 
sanitation), to collect and dispose of wastewater in a hygienic manner.  

2. Promote the improvement of on-site sanitation facilities. 

3. Remedy health risks associated with wastewater production and prevent environmental pollution 
from wastewater. 

3.4.6 STANDARDS FOR THE WATER AND WASTEWATER SECTOR IN PALESTINE 

4. Develop, update and enforce national standards on drinking water quality based on the most up-to-
date knowledge of potential hazards, national priorities, economics, and availability of water 
supplies, as well as health and other environmental implications.  

5. Establish and enforce national standards for discharging industrial wastewater into sewers. 

6. Establish and enforce national standards for waste water reuse in agriculture and suitable crops for 
this reuse. 

7. Establish and enforce national standards for discharging wastewater into natural water courses 
(wadis, rivers, sea). 

8. Establish and enforce national regulations for on-site sanitation, as it is a potential source of 
pollution.  

9. Regulate and standardize the process for sludge collection, safe disposal and use. 
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3.5 ENVIRONMENTAL AND WATER LEGISLATION AND REGULATIONS 

3.5.1 PALESTINIAN ENVIRONMENTAL LAW (PEL) 

The Palestinian environmental legal and administrative framework has taken major strides towards 

protecting environmental resources and institutionalizing their sustainable management. The Environment 

Law of Palestine (PEL) is comprehensive, covering the main issues relevant to environmental protection and 

law enforcement. Among the objectives of the PEL are: 

 Protecting the environment from all sorts and types of pollution; 

 Protecting public health and social welfare; 

 Incorporating environmental resources protection in all social and economic development plans and 

promoting sustainable development to protect the rights of future generations; 

 Conserving ecologically sensitive areas, protecting biodiversity, and rehabilitating environmentally 

damaged areas;  

 Setting inter-ministerial cooperation regulations and standards various environmental protection areas 

and jurisdictions; 

 Promoting environmental information collection and publication, public awareness, education and 

training. 

 Management and protection of various resources. Issues covered are related to land environment, air 

environment, water resources and aquatic environment, and natural, archeological, and historical 

heritage protection. 

 Environmental Impact Assessment (EIA) and auditing, permitting of development projects, monitoring of 

environmental resources and their parameters. 

 Penalties to be applied in case of violation of any article presented under the law. 

 Other issues addressed by the legislation include emergency preparedness, public participation, research 

training and public education. 

Article (5) 

This law shall guarantee: 

1st. The right to every individual to live in a sound and clean environment and enjoy the best possible of health 

care and welfare. 

2nd. Protection of the country’s natural fortunes and economic resources, the preservation of its historical and 

cultural heritage without any harms or side effects that are likely to occur sooner or later as a result of the 

variant industrial, agricultural or constructional activities, with an impact on the quality of life and basic 

ecosystems such as air, water, soil; marine resources, animals and plants. 

Article (6) 
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The specialized agencies, in coordination with The Ministry, shall devise the public policy for land uses taking into 

account the best use thereof and the protection of natural resources and areas with special natural characteristics 

as well as the conservation of the environment. 

Article (12) 

No person shall be authorized to manufacture, store, distribute, use; treat, or dispose any hazardous substance or 

waste whether it was solid, liquid, or gas, unless such a process is in compliance with the regulations, instructions 

and norms specified by The Ministry, in coordination with the specialized agencies 

Article (16) 

The Ministry, in coordination with the specialized agencies, shall set up the environmental conditions compatible 

for mining, quarrying activities, rubbles, mines and stone quarrying places in a manner that ensures both the 

protection of the environment against the hazards of environmental pollution; and the preservation of natural 

resources. 

Article (28) 

The Ministry in cooperation with the specialized agencies shall specify the standards for the quality and 

characteristics of fresh water. 

Article (29) 

The Ministry, in coordination with the specialized agencies, shall set standards and norms for collecting, treating, 

reusing, or disposing waste and storm water in a sound manner, along with the preservation of the environment 

and public health. 

Article (30) 

No person shall be allowed to discharge any solid or liquid or other substance unless such a process conforms to 

the conditions and standards that the specialized agencies determine. 

Article (47) 

The Ministry, in coordination with the specialized agencies, shall determine the activities and projects that have to 

obtain an environmental approval before being licensed; similarly, the projects are allowed to be established in the 

restricted areas. 

.Article (68) 

Any person violates the provisions in Article (30) of this law shall be punished by a fine of not less than 200 and 

not more than 1000 Jordanian Dinars, or the equivalent thereof in the legally circulated currency and the 

imprisonment of a period not less than one month and not more than six months, or one of them. 
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3.5.2 PALESTINIAN WATER LAW 

The Palestinian Water Law is a legal and administrative framework has taken major strides towards 

management and protection water resources and institutionalizing their sustainable management. The 

Palestinian Water Law is comprehensive, covering the main issues relevant to water resources protection and 

law enforcement. Among the objectives of the Water Law are: 

Article (2) 

This law aims to develop and manage the water resources, increasing their capacity, improving their quality, 

and preserving and protecting them from pollution and depletion. 

Article (7) 

In pursuance of the goals intended by this law, the Authority shall exercise the following tasks and 

responsibilities: 

1. It shall have full responsibility for managing the water resources and wastewater in Palestine. 

2. Setting the general water policy and working to implement it in coordination and cooperation with the 

relevant parties, and presenting periodic reports concerning the water status to the Council. 

3. Surveying the different water resources, and suggesting allocations of water and determining the 

priorities of usage. 

4. Creating reservation areas for protection from the danger of pollution, and exercising oversight and 

supervision over such areas, and approvals for transfer of water between the different geographic areas 

Article (29) 

Without contravention of the provisions of the Environmental Law and the regulations and directives issued 

under it, and in cooperation and coordination with the relevant authorities for the protection of water 

resources and the prevention of its pollution, the Authority shall carry out the following actions: 

1. Participate in regulating the use of agricultural and industrial materials, which may cause pollution to 

the water resources or its supply systems. 

2. Participate in preparing special guidelines for the environmental impact assessment for any activity 

relating to water resources or their supply systems. 

3. Participate in preparing special mechanisms for crisis management when there is a drought or flooding 

or a plague that is spread through water, or general pollution. 

4. Participate in preparing a list of the names of pollutants, which require licensing, and compensation for 

damages resulting the reform. 
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Article (31) 

1. The Authority, in coordination with the other relevant parties, may consider any area that contains 

ground waters a protected area, if the quality or quantity of water is in danger of pollution, or if carrying 

out the water policy requires such action, on condition that it provides alternate water resources. 

2. A notice shall be advertised in the local newspapers thirty days prior declaring an area to be a protected 

area, including restrictions on use of water, and it may also by a subsequent notice cancel or amend the 

original notice whenever such action is necessary. 

Article (32) 

Anyone who causes pollution in any water resource or its supply system must remove the pollution to that 

source or system at his own expense, and in case he refuses or fails to do so, the Authority must remove the 

pollution and carry out the cleaning operations on the expense of party causing the pollution after notifying 

him of this regardless of the costs, which shall be levied form him in accordance with the Law for Collecting 

Public Monies. 
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CHAPTER 4: GROUNDWATER VULNERABILITY OF PALESTINIAN GROUNDWATER 

RESOURCES; LOCAL LEVEL ACTION PLAN 

ABSTRACT 

This groundwater vulnerability assessment report has been carried out under the Development of an 

Intervention plan to prevent groundwater pollution for the targeted municipalities within the 

“Implementation plans of the Hazard Reduction and Prevention guidelines to Protect Ground Water . This task 

is being implemented based on the contract signed with WEDO/ EcoPeace Middle East and team.  

The vulnerability assessment examined where groundwater sources are most vulnerable to pollution and 

where future aquifer measures should be targeted.  

A preliminary groundwater vulnerability map for the targeted communities has been produced, along with 

comprehensive set of recommendations related to aquifer protection, where a pilot project recommended to 

be implemented as a case study which includes engineering, planning, legislative, and public outreach 

measures. 

Field investigations, discussions and community based meeting with representatives from the six target 

communities led to a listing of potential ground water pollution hazards, a number of mitigation measures 

were proposed together with a matrix of responsibilities for local as well as national institutions. 

Results indicate that most Palestinian groundwater sources can be considered as highly vulnerable to 

pollution.  

A number of recommendations were made by the end of the report mostly drawn from the list of mitigation 

measures. 

A number of these mitigations can be considered as red alerts that the responsible authorities need to keep 

track of and monitor implementations to avoid farther deterioration in ground water quality. 

Generalization of the recommendations can be made to some extent, keeping in mind that the nature of each 

community, standards of living, type of economic activities is different from one area to another, and 

therefore potential hazards can be different to some extent. 

4.1 BACKGROUND 

The groundwater vulnerability assessment is being carried out in context of increased awareness and concern 

that groundwater in the West Bank is deteriorating because of anthropogenic source of pollution. 

Groundwater quality has historically been of very high quality, especially in deep aquifers of regional 

importance which produce the bulk of Palestinian water supply. Nevertheless, increased urbanization, lack of 

solid waste facilities, inadequate wastewater systems, as well as industries and agriculture are causing 

environmental strain. Long-term records currently show increasing nitrate and chloride concentrations in 

dozens of wells throughout the West Bank. 
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Groundwater is the sole source of drinking water for Palestinians in the West Bank and Gaza Strip as well as it 

shared with the Israelis. Protection of source waters from the impact of human activities is therefore a high 

priority, as long-term treatment is costly and remediation of polluted aquifers may not be practical or feasible 

(financially or technically). 

Potential pollution sources in the West Bank and Gaza Strip are numerous, and this assessment attempts to 

identify which groundwater resources are most vulnerable to pollution, and in which geographical areas 

future aquifer protection measures should be targeted. 

4.2 SCOPE OF WORK AND OBJECTIVES 

The scope of work includes the identification of “threats” to different water sources in the Palestinian 

groundwater aquifers, with emphasis on the selected communities, and a comparison of relative threats to 

determine which categories of water sources, which regions, and which specific sites are most in need of 

aquifer protection and management actions. 

The end objectives is to provide documentation that will assist the Palestinian Water Authority (PWA) and 

other related stakeholders in formulating or developing an approach towards aquifer protection 

measures/strategies. 

4.3 TASK ACTIVITIES:  

In preparing this report, the following tasks were undertaken: 

 Evaluated existing repots, available water quality data, and monitoring programs,  

 Compiled attribute data for the estimated contributing areas of each source group including land use, 

infrastructure, water and wastewater systems, etc.; 

 Complete survey and conducted field-mapping of potential pollution sources in the targeted 

communities; 

 Examined and prioritized potential aquifer protection mitigation measures. 

4.4 SOURCES OF DATA AND INFORMATION: 

The main contributors of data and information for this assessment are the PWA, the Environmental Quality 

Authority (EQA), and also huge amounts of data were collected by the team. Notably, PWA’s available 

resources and database have been relied on for a significant portion of the analytical work, and EQA has 

provide much useful information and insight on environmental problems, policies. 

Other contributors of data and information, whether through meetings or literature, are: 

 Palestinian Central Bureau of Statistics (PCBS). 

 Ministry of Agriculture (MoA). 

 Targeted Municipalities (Yatta, Baka Al-Sharkiya, and Auja). 

 Targeted local councils (AL-Jalama, Fasayil, and Wadi Fukin). 
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 Water Environment and Development Organization (WEDO). 

 The local civil societies (ARIJ); (PHG);(PWEG) and others. 

4.5 GROUNDWATER VULNERABILITY 

4.5.1 DEFINITION 

As used in this assessment “vulnerability” refers to the sensitivity of a groundwater system from being 

contaminated, which is mainly defined by the intrinsic hydrogeological characteristics of the aquifer 

system(s). Different aquifer systems have different characteristics e.g., different lithologies, recharge 

mechanisms, soil covers, slopes, etc. Vulnerability describes the ease with which water (and hence also 

pollutants) may enter and flow through the aquifer. Some areas and aquifers are more vulnerable than others, 

depending on the characteristics of the physical system. 

Since groundwater is hydrologically connected to the land surface, it is the “effectiveness of connection” 

through the unsaturated zone that mostly determines the aquifer’s vulnerability to contamination. Aquifers 

that receive water (and contaminants) quickly from the land surface are considered more vulnerable than 

aquifers that receive water (and contaminants) more slowly and in lower quantities. 

Vulnerability is typically displayed as maps, showing zones of different “risk” of pollution. Risk can be 

assigned numerically or qualitatively (e.g. extreme, high, medium, low). All assignments of vulnerability are 

relative to one another. Vulnerability maps are particularly useful for regulatory, managerial, and decision-

making purposes related to land use and groundwater protection. 

In the West Bank, groundwater is considered at significant risk because: 

 The hydrogeology and recharge areas include fissured and karstic limestone; 

 Soils are mostly absent or thin. 

Other considerations are the presence/ proximity of potential pollution sources of  groundwater sources. All 

factors constant, water source with nearby pollution sources is (in theory) more vulnerable than sources free 

from nearby pollution sources. 

The fate and transport of individual contaminants is a consideration but is not a primary factor in this 

assessment. Firstly, the available data do not allow for such an assessment. Secondly, consideration of 

individual chemicals (on a theoretical basis) would add a level of complexity that is not considered 

scientifically defensible at the present time (without significant additional water quality data). Thirdly, 

contaminants may not be present but not “known” because of inadequate monitoring and analytical practices.  

4.5.2 METHODOLOGY: 

The Audit reports identified the sources of hazards and pollution affecting the groundwater in the targeted 

areas. The sources have been classified into the following main categories: 
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1. Agricultural sources: the agricultural source of pollution considered in the target areas include 

Agricultural practices , Agricultural Store, Green houses, Herbal Plants, Intensive Agricultural areas, 

Olive Mills, Olives, Olives with some field crops, Orchards, Palm trees, Plants Farms, Rain fed Crops, 

Chicken, Livestock Farms, Turkey Farms and slaughterhouse, Fish ponds, and  compost site. 

2. Industrial sources: the industrial source of pollution covered among other sources garage for maintain 

heavy duty machines, construction materials/ stone cutting, and excavation site for development, 

agricultural and food industries. 

3. Infrastructure source: the infrastructure source of pollution included: Domestic waste dumping sites, 

roads, car washing stations, commercial areas, and Intensive urban areas without sewer system, runoff 

including infrastructural and agricultural wastes, urban areas without sewer system, and urban areas 

without sewer system including intensive livestock, wastewater wadi, water tanks, development areas, 

military zones, and fuel station. Other sources were related to services such as health care facilities, and 

wastewater treatment plants. 

This report covers intervention plan per different type of pollutions’ sources, what are the Mitigation 

measures, External support needed, Available capacities, Investments needed as well as identifying the Key 

Players per each type of pollution with suggested roles and responsibilities in each targeted community. 

4.6 EVIDENCE OF GROUNDWATER POLLUTION 

Evidence that ground water quality is deteriorating is best offered by 30+ - year, long records of nitrate and 

chloride concentrations in wells and springs, available from the PWA database.  Numerous wells and springs 

throughout the West Bank show elevated and long-term increasing trends of both parameters.  Available data 

are deemed sufficient to demonstrate that groundwater quality is worsening, but are sufficient to state 

conclusively whether or not other types of pollutants than sewage-related "products" are affecting drinking 

water supplies.  

Indications that ground water has been affected by other types of pollutants are many, but are generally not 

adequately supported by sufficient empirical data. Historically, few analyses have been done for other types 

of contaminants that would be expected based on the description of potential pollution sources in previouse.  

The data that have been obtained in this regard are described below.  

Indications of pollution impacts to groundwater are also provided by anecdotal references from Palestinian 

authorities, municipalities, and village councils.  The importance of anecdotal information can sometimes 

provide important clues as to pollution events and the understanding of local hydrogeology.  

Based on the above, there are numerous potential groundwater pollution sources throughout the West Bank 

in general and within the target areas in particular , and these fall into the following broad categories: 

 Wastewater 

 Solid wastes 

 Industrial and hazardous waste 

 Agriculture 
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4.6.1 WASTE WATER 

Waste water is considered the most significant threat to groundwater quality in the West Bank. Only a few 

communities or cities have wastewater collection and treatment facilities, and it is estimated that only about 

25-30% of the Palestinian population benefits from sewer collection systems. 

The majority of the Palestinian population, especially in rural areas including the project targeted 

communities, uses individual or communal cesspits for temporary storage of wastewater. Most of the cesspits 

are built to encourage sewage infiltration to the ground and thereby minimize emptying costs. Cesspits are 

shallow excavations with concrete walls and open bottoms, which rest directly on bedrock, with little or no 

soil profile to buffer or provide soil treatment for seepage. 

So far, three wastewater plants are operational in the West bank including Al Bireh, Jenin and West Nablus. 

Effluent is discharged directly to wadies, none of the plants operate a tertiary treatment facility.  

According to information collected to date, most Israeli settlements have collection systems, but many don’t 

have treatment facilities, but this study has not been able to locate information on levels of wastewater 

treatment. Interviews with Palestinian authorities, municipalities and other reports such that many 

settlements do not operate wastewater treatment plants and that raw or poorly treated sewage is discharged 

directly to wadis or to underground septic tanks which spill over.  

Within the target communities, cesspits as a potential ground water pollutants was identified in all 

communities, while wadies with raw sewage discharges were identified in Yatta (from the Hebron area) and 

Baka Al Shariya (own community discharges), and un appropriate treated effluent in Al Auja ( from Al Bireh 

WWTP). 

4.6.2 SOLID WASTE 

Solid waste disposal practices in the West Bank are potentially a major contributor to aquifer pollution. Lack 

of management and collection services, uncontrolled dumping, and open burning are the norm.  

There are two sanitary landfill is being operated in the West Bank serving both the Northern part and 

southern part of the West Bank. 

4.6.3 INDUSTRIAL AND HAZARDOUS WASTE 

While the Palestinian industrial sector in the West Bank is considered small, and there is a general lack of 

heavy industries, there are nonetheless industries and industrial areas that use hazardous raw materials.  

There is currently no inventory kept of raw materials used- hence, there is no detailed (even basic) 

understanding of the types and quantities of chemicals used and handled. Nevertheless, the PA and through 

EQA has completed a list of hazardous chemicals and materials and is working on a hazardous waste bylaw. 

Olive oil mills are another serious ground water pollutant; this is a prevailing problem all over the West bank 

and within the target communities. None of the visited mills have implemented a water treatment plant, all  
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generated effluent (called zebar in Arabic) is being discharged into wadies, and some is transferred and 

discharged directly on agricultural land. 

Hazardous solid waste is mixed with municipal solid waste during both collection and disposal. In spite of the 

fact that within Oslo II agreement, hazardous waste generated in the West bank and the Gaza Strip is to be 

transported to authorized sites in Israel, but this is not implemented due to security reasons. None of the 

target communities have clear hazardous waste sources, but the potential sources include the agrochemicals 

usage in all communities, health care waste in Yatta, vehicles maintenance garages in all communities, as well 

as the house hold hazardous wastes mixed with the municipal waste stream. 

4.6.4 AGRICULTURE 

Pesticide use in the West Bank has been highlighted in some reports as a potential environmental problem. 

Fertilizer use is reported as excessive, both organic and inorganic (e.g. "super phosphate) fertilizers are used; 

the governorates of Tulkarem, Jericho and Jenin represent the major users and generators of agricultural 

waste products in the West Bank. With this, Baka, Jalameh and Fasayel are facing this problem. 

Uncontrolled use of pesticides and fertilizers are particularly problematic from an aquifer protection point of 

view, and if the agricultural sector grows according to forecasts (in line with availability of treated 

wastewater), then quantities are also expected to grow.  

Animal farms are also considered as potential threats; all of the visited and targeted communities have animal 

farms, sheep’s, goats, cows and chicken farms. 

4.6.5 RECOMMENDED MITIGATION MEASURES 

Pollution sources that have been identified are both point and non-point sources. Point sources are 

represented by landfills and dumping sites, while non-point sources are represented by wastewater 

discharges.  This complicates the assessment of mitigation measures.  

Pollution sources that have been identified are functions of:  

 Processes – e.g., urbanization.  

 Practices – e.g.,day-to-day human activities.  

 Infrastructure – e.g., cesspits and sewer systems.  

In a region such as the West Bank, with limited available water resources, considerable logistical obstacles, 

and an uncertain political environment, protection of source water from the impact of human activities may 

be secondary in importance to improving the overall water supply situation. Nonetheless, pollution 

prevention measures should be considered part of general good aquifer management practices because long-

term treatment of contaminated groundwater can be costly, and remediation may not be practical or feasible 

(logistically, financially or technically).  
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Aquifer protection measures typically fall into the following categories:  

 Engineering; 

 Planning and zoning; 

 Laws/regulations and enforcement;  

 Public awareness and community participation;  

 Improved monitoring;  

Mitigation measures have to consider both technical and engineering aspects of aquifer protection, as well as 

legal regulatory aspects.  Well-founded and comprehensive anti-pollution laws have been enacted by both the 

PWA and EQA, and PWA has recently drafted a new set of regulations specifically targeting groundwater 

protection.  Technical mitigation measures may be more easily defined and implemented, but (enforced) laws 

and planning efforts are probably more effective and less costly in the long-term.  

Mitigation measures are commonly defined by established and proven "Best Management Practices" (BMPs).  

It is easy to recommend that BMPs be implemented, but it is not so easy to make these specifically applicable 

to local conditions in the West Bank given "realities on the ground" and the constraints that are imposed on 

Palestinian environmental authorities.  However, the mitigation measures described in subsequent sections 

have been formulated, as much as possible, to highlight what is necessary to make implementation successful, 

effective, and beneficial.  

Furthermore, it has to be recognized that aquifer protection and management actions have to be bilateral 

since the three aquifer basins are partly shared resources.  Adverse or negative impacts to the aquifer are 

caused by both parties, and therefore responsibilities for mitigation measures are also shared.  

Proposed mitigation measures address contributors to both documented and suspected pollution.  Some 

measures are general in nature, while others are site-specific. 

4.7 HAZARDS AND VULNERABILITY IN TARGET AREAS 

4.7.1 BAKA AL-SHARKIYA 

Based on the results of the conducted study “Hazard Vulnerability and Risk Mapping for Baka Al-Sharkiya 

Group” and the validation of the assessment the following presents the findings: 

 No hazards show a very high hazard class. 

 The wastewater generated from the intensive urban areas in Baka Al-Sharkiya group, shows high 

hazard class with area 334 donums (3.2% from the total of Baka Al-Sharkiya group. 

 The fuel stations, car washing stations and urban areas are classified as moderate hazards with total 

areas of 587 dunums (5.7%). 
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 Roads, livestock, light industry hazards are classified as low hazards (16.9%). 

 Olives, agriculture and development areas, hazards are classified as very low or non hazards to 

groundwater pollutions, (74.2%). 

The groundwater pollution hazards for groundwater basin within the area of Baka Al-Sharkiya group are 

generally originated from the major sources that categorized in Map 1 as follows: 

 

Map 1: Baka Al-Sharkiya Pollution Sources 

4.7.1.1 AGRICULTURAL SOURCES 

Agricultural sources: Baka Al-Sharkiya group is classified as intensive agricultural area where around 90% 

of its area is used for agricultural and livestock related activities. There are around 2000 donums for 

agricultural areas to produce different type of field crops, and 590 donum of green houses and 200 donums of 

citrus trees. The agricultural practiced of the farmers raise the potential for pollution to the groundwater, 

theses practices include intensive use of fertilizers, pesticides, and herbicides. In addition to the intensive 

agriculture, there is 6000 donums of olives fields with limited use of fertilizers. Also, it is mentioned that there 

is 33 donums used for livestock; sheep, chicken and turkey farms, which in return can be considered and a 

point source of pollution. 
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Mitigation measures: Considering the facts that there are no endorsed regulations and policies for 

protection of groundwater from agricultural sources and consequently there are insufficient resources and 

inactive bodies to monitor compliance, the following is recommended 

1. Conduct Education and Training Program for Farmers and Herders to: 

- Promote AGRICULTURAL BEST MANAGEMENT including Pest management practices, primarily 

Integrated Pest Management practices (IPM) designed to reduce pesticide use, offer the potential for 

reducing pesticide groundwater contamination. Promote using manure at recommended rates 

according to soil and manure nutrient content as well as crop demand.  

- Promote LAND MANAGEMENT PRACTICES, Land management practices manipulate the soil system 

to minimize pollutant losses in surface water or groundwater practices, include: timing and 

placement of chemicals to achieve maximum effect and minimum carryover, application methods for 

livestock waste to reduce runoff, irrigation scheduling to minimize water use and excessive leaching, 

which also may reduce runoff if, infiltration capacity is not exceeded, conservation tillage for runoff 

and erosion control. 

Such activities can be conducted within a partnership between the LGU and The Palestinian Agriculture Relief 

Committee (PARC), and the local department of the MoA. PARC and MoA have good experience in such 

implementing such activities. 

2. Develop Oversight and Regulation Program to include Regulation of Agricultural Chemical Bulk 

Storage and Mixing/Loading, Facilities Pesticide Waste Collection Program. 

3. Develop and Implement a regular groundwater monitoring. In this regard, the LGU has no capacities 

to implement and needs external interventions is needed. 

Available capacities: Baka Al-Sharkiya LGU has very limited capacities, in technical terms the municipality 

engineer and the building monitor can be trained to participate in the process. Interventions from the NGOs, 

PWA, MoA, and MoH are highly demanded. 

External support needed: to conduct the plan, financial and technical support is needed to implement the 

plan, cooperation between LGU, MoLG, PWA, EQA and NGOs can efficiently work to implement the plan. 

Key players and their Role: Private sector; land owner, farmers, Herders, traders, NGOs, CSO, LGUs, MoA 

and PWA local departments at district level, extension agents. 

The following table presents their roles and responsibilities 

Table 6: The roles of different institution in Baka Al-Sharkiya for Agricultural Sources 

Action Who to implement Who to target 

Education and Training NGOs, CSO, LGUs, MoA and Private sector; land owner, farmers, 
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Program PWA local departments at 

district level, extension agents. 

Herders, traders 

Oversight and Regulation 

Program 

NGOs, CSO, LGUs, MoA and 

PWA local departments at 

district level, extension agents. 

Farms, agricultural stores, and 

agricultural areas, groundwater wells 

(domestic and agricultural wells), 

wastewater collection system 

Regular groundwater 

monitoring 

LGUs, MoA, PWA, and WBWD, 

MoH 

Farms, agricultural stores, and 

agricultural areas, groundwater wells 

(domestic and agricultural wells), 

wastewater collection system 

Close cooperation between 

related stakeholders 

Local council All above 

4.7.1.2 INDUSTRIAL SOURCES 

Industrial sources: the industrial activities in Baka Al-Sharkiya group are very minor, it is limited to small 

factories, stone cutting and very light industrial workshops. Therefore pollution from industrial activities is 

considered to be relatively of small effect and had low class hazards. 

Mitigation measures:  To address diffuse industrial source pollution, jurisdictions need to work with 

industry, local government and other stakeholders to develop a suite of approaches including:   

- Develop land use planning and management to establish industrial enterprises at less vulnerable 

land. 

- Develop or adopting international-Codes of practice and apply it to all type of industries to include 

load based application approaches, economic instruments, and waste minimization. 

- Develop and apply monitoring plan. 

- Develop and implement education and community awareness and involvement plans. 

Available capacities: Baka Al-Sharkiya LGU has limited capacities, in technical terms the municipality 

engineer and the construction monitor person can be trained to participate in the process. Cooperation with 

EQA, and MoH are highly demanded. 

External support needed: to conduct the suggested activities logistic support is needed from MoLG.  

Key players and their Role: The key players are Private sector, enterprises owner, LGUs, MoH, EQA, MoLG. 

The following table presents different roles and responsibilities. 

Table 7: The roles of different institution in Baka Al-Sharkiya for Industrial Sources 

Action Who to implement Who to target 

Land use planning and LGUs, MoLG Private sector, enterprises owner 
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management to establish 

industrial enterprises at less 

sensibility land,  

Codes of practice and apply it to 

all type of industries  

EQA, PSI, PWA, MoLG Private sector, enterprises owner 

Private sector, enterprises owner, 

NGOs, CSO, LGUs 

Develop and apply monitoring 

plan 

EQA, LGU Private sector, enterprises owner 

Develop and implement 

education and community 

awareness and involvement 

plans 

LGU, NGOs, CSO, EQA Private sector, enterprises owner 

4.7.1.3 INFRASTRUCTURE SOURCES 

Infrastructure source: the total area for domestic infrastructure related pollutants are around 870 donums, 

37% of which is used for intensive urban area. The wastewater collection system is being established 

recently, covering only 1/3 of the intensive residential urban areas in the town throughout connection 

project of sewage between Baka Sharkiya in Palestine and Baka Gharbiya in Israel.  The domestic and 

infrastructure hazards include residential wastewater system, municipal waste, fuel station, roads and sewer 

water, such wastes are considered as sources for many pollutants. The newly established wastewater 

collection system is not connected to wastewater treatment plant in Baka Gharbiya due to Political challenges, 

which in return make the dumping site of the collected wastewater a point source for groundwater pollutions. 

4.7.1.4 MITIGATION MEASURES:  

- Maintain the used and existing septic systems because septic systems can pollute wells when placed 

too close to the well, when not properly maintained or when not properly installed downstream 

groundwater wells. Make sure the septic tank is cleaned out regularly and are not leaking. 

- Alternative solutions are to complete the waste water collection system as well as sewerage system 

to cover all the urban areas in the town. 

- Connect with the wastewater treatment plant in Israel: this issue is faced by the Israeli control over 

area C that includes the registration and permitting for the project. 

- Develop treated water reuse system and mechanism. 

- Develop land use planning and management. 

- Develop Building Codes of practice and apply it to all type of construction and development.  

- Develop and apply monitoring plan. 
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- Develop and implement education and community awareness and involvement plans 

Available capacities: Baka Al-Sharkiya LGU has limited capacities, in technical and financial terms. 

Interventions from the PWA, GIZ, MoLG are highly demanded. 

External support needed: to conduct the plan, financial and technical support is needed to implement the 

plan. 

Key players and their Role: Private sector, residence, enterprises owner, LGUs, and EQA. The following table 

presents their roles and responsibilities 

Table 8: The Key player in implementing the Mitigation Measures for Baka Al-Sharkiya 

Action Who to implement Who to target 

Maintain septic systems.  Private sector, residence and LGUs Households 

Install waste water collection 

system as well as sewerage system  

LGU, PWA, and external donors Whole community 

Install waste water treatment 

plant  

LGU, PWA, and external donors Whole community, households, farmers 

and industry 

Develop treated water reuse 

system and mechanism 

EQA,  MoA, PWA Public Gardens, household, farmers and 

industry 

Land use planning and 

management  

LGUs, MoLG Private sector, enterprises owner 

Building Codes of practice and 

apply it to all type of constructions 

and development area 

EQA, PSI, MoP, PWA, MoPWH Private sector, enterprises owner, NGOs, 

CSO, LGUs 

Develop and apply monitoring 

plan 

EQA, LGU Private sector, enterprises owner 

Develop and implement education 

and community awareness and 

involvement plans 

LGU, NGOs, CSO, EQA Private sector, enterprises owner 

4.7.2 AL JALAMA 

Based on the results of the conducted study “Hazard Vulnerability and Risk Mapping for Al Jalameh” and the 

validation of the assessment the following presents the findings: 

 The wastewater generated from the intensive urban areas in Al Jalama shows high hazard class with 

area 157 donums (4% from the total of Al Jalama). 
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 The fuel stations, car washing stations and urban areas are classified as moderate hazards with total 

areas of 109 dunums (2.8%). 

 Roads, livestock, light industry hazards are classified as low hazards with total area of 1255 donums 

(32.2%). 

 Olives, agriculture and development areas, hazards are classified as very low or non hazards to 

groundwater pollutions, with area of 2377 donums (61%). 

The groundwater pollution hazards for groundwater basin within the area of Al Jalama are generally 

originated from the major sources that categorized in Map 2 as follows: 

 

Map 2: AL-Jalameh Pollution Sources 

4.7.2.1 AGRICULTURAL SOURCES 

Agricultural sources: AL Jalameh is classified as intensive agricultural area where around 90% of its area is 

used for agricultural and livestock related activities. Around 83% of Al Jalama area is used for agricultural and 

livestock related activities. There are about 1246 donums used for intensive agricultural area to produce field 

crops, 480 donums of green houses and recently it increased to 500 donums. The agricultural practiced of the 

farmers raise the potential for pollution to the groundwater, theses practices include intensive use of 

fertilizers, pesticides, and herbicides. In addition to the intensive agriculture, there is 610 donums of olives 

fields with limited use of fertilizers. Also, it is to mention that there are only 9 donums used for livestock; 
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sheep, and chicken, which in return can be considered and a point source of pollution. Moreover, there is a 

composting unit site in Al Jalama with a total area of 3 donums. 

Mitigation measures: Considering the facts that there are no endorsed regulations and policies for 

protection of groundwater from agricultural sources and consequently there are insufficient resources and 

inactive bodies to monitor compliance, the following is recommended: 

1. Conduct Education and Training Program for Farmers and Herders to: 

- Promote AGRICULTURAL BEST MANAGEMENT including Pest management practices, primarily 

integrated pest management practices (IPM) designed to reduce pesticide use, offer the potential for 

reducing pesticide groundwater contamination. Promote using the compost that is produced in the 

local composting unit of Al Jalama.  

- Promote LAND MANAGEMENT PRACTICES, Land management practices manipulate the soil system 

to minimize pollutant losses in surface water or groundwater practices, include: timing and 

placement of chemicals to achieve maximum effect and minimum carryover, application methods for 

livestock waste to reduce runoff, irrigation scheduling to minimize water use and excessive leaching, 

which also may reduce runoff if, infiltration capacity is not exceeded, conservation tillage for runoff 

and erosion control. 

Such activities can be conducted within a partnership between the LGU and PARC, and the local department of 

the MoA. Taking into consideration that PARC and MoA have good experience in such implementing such 

activities. 

2. Develop Oversight and Regulation Program to include Regulation of Agricultural Chemical Bulk 

Storage and Mixing/Loading, Facilities Pesticide Waste Collection Program. 

3. Develop and Implement a regular groundwater monitoring. In this regard, the LGU has no capacities 

to implement and needs external interventions is needed. 

Available capacities: Al Jalama LGU is classified as a local village council and has very limited capacities, in 

technical terms. The council has limited staff compose of electricity and water technical, financial accountant 

and administration assistance. Interventions from the NGOs, PWA, MoA, and MoH are highly demanded. 

External support needed: to conduct the plan, financial and technical support is needed to implement the 

plan, cooperation between LGU, MoLG, PWA, EQA and NGOs can efficiently work to implement the plan. 

Key players and their Role: Private sector; land owner, farmers, Herders, traders, NGOs, CSO, LGUs, MoA 

and PWA local departments at district level, extension agents. 

Table 9: The roles of different institution in Al-Jalameh for Agricultural Sources 

Action Who to implement Who to target 

Education and Training NGOs, CSO, LGUs, MoA and Private sector; land owner, 
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Program PWA local departments at 

district level, extension agents. 

farmers, Herders, traders 

Oversight and Regulation 

Program 

NGOs, CSO, LGUs, MoA and 

PWA local departments at 

district level, extension agents. 

Farms, agricultural stores, and 

agricultural areas, groundwater 

wells (domestic and 

agricultural wells), wastewater 

collection system 

Regular groundwater 

monitoring 

LGUs, MoA, PWA, and WBWD, 

MoH 

Farms, agricultural stores, and 

agricultural areas, groundwater 

wells (domestic and 

agricultural wells), wastewater 

collection system 

4.7.2.2 INDUSTRIAL SOURCES 

Industrial sources: the industrial activities in Al Jalama is very minor, it is limited to small industrial 

workshops (9 workshops for maintaining machines, iron and steel works, 3 for construction materials stores) 

. Therefore pollution from industrial activities is considered to be relatively of small effect and had low class 

hazards. 

Mitigation measures:  To address diffuse industrial source pollution, jurisdictions need to work with 

industry, local government and other stakeholders to develop a suite of approaches including: 

- Develop land use planning and management to establish industrial enterprises at less vulnerable 

land. 

- Develop Codes of practice and apply it to all type of industries to include load based application 

approaches, economic instruments, and waste minimization. 

- Develop and apply monitoring plan. 

- Develop and implement education and community awareness and involvement plans. 

Available capacities: Al Jalama LGU is classified as a local village council and has very limited capacities, in 

technical terms. The council has limited staff compose of electricity and water technical, financial accountant 

and administration assistance. Interventions from the NGOs, PWA, MoA, and MoH are highly demanded. 

Cooperation with EQA, and MoH are highly demanded. 

External support needed: to conduct the suggested activities logistic support is needed from MoLG.  

Key players and their Role: The key players are Private sector, enterprises owner, LGUs, MoH, EQA, MoLG. 

The following table presents different roles and responsibilities. 

Table 10:The roles of different institution in Al-Jalameh for Industrial Sources 

Action Who to implement Who to target 

Land use planning and LGUs, MoLG Private sector, enterprises 
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management to establish 

industrial enterprises at less 

sensibility land,  

owner 

Codes of practice and apply it to 

all type of industries  

EQA, PSI, PWA, MoLG Private sector, enterprises 

owner Private sector, 

enterprises owner, NGOs, CSO, 

LGUs 

Develop and apply monitoring 

plan 

EQA, LGU Private sector, enterprises 

owner 

Develop and implement 

education and community 

awareness and involvement 

plans 

LGU, NGOs, CSO, EQA Private sector, enterprises 

owner 

4.7.2.3 INFRASTRUCTURE SOURCES 

Infrastructure source: the total area for domestic infrastructure related pollutants are around 120 donums 

which is used for intensive urban area, 150 donums of urban areas without sewer system, 250 domestic 

dumping sites, 20 km of roads, three wastewater dumping points along the wadi and one cemetery. The 

domestic and infrastructure hazards include residential wastewater system, municipal waste, fuel station, 

roads and sewer water, such wastes are considered as sources for many pollutants.  

Mitigation measures:  

- Maintain the used and existing septic systems because septic systems can pollute wells when placed 

too close to the well, when not properly maintained or when not properly installed downstream 

groundwater wells. Make sure the septic tank is cleaned out regularly and are not leaking. 

- Alternative solutions are to install a waste water collection system as well as sewerage system to 

cover all the urban areas in the town. 

- Install waste water treatment plant: this issue is faced by the Israeli control over area C that includes 

the registration and permitting of any construction project, no information available about the Israeli 

position regards this issue. Usually it’s very hard to got such permits. 

- Develop treated water reuse system and mechanism. 

- Develop land use planning and management. 

- Develop Building Codes of practice and apply it to all type of construction and development. 

- Develop and apply monitoring plan. 

- Develop and implement education and community awareness and involvement plans. 

Available capacities: Al Jalama LGU has limited capacities, in technical and financial terms. Interventions 

from the PWA, GIZ, MoLG are highly demanded. 

External support needed: to conduct the plan, financial and technical support is needed to implement the 

plan. 
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Key players and their Role: Private sector, residence, enterprises owner, LGUs, and EQA. The following table 

presents their roles and responsibilities. 

Table 11: The Key player in implementing the Mitigation Measures for Al-Jalameh 

Action Who to implement Who to target 

Maintain septic systems.  Private sector, residence and 

LGUs 

Households 

Install waste water collection 

system as well as sewerage 

system  

LGU, PWA, and external donors Whole community 

Install waste water treatment 

plant  

LGU, PWA, and external donors Whole community, households, 

farmers and industry 

Develop treated water reuse 

system and mechanism 

EQA,  MoA, PWA Whole community, households, 

farmers and industry 

Land use planning and 

management  

LGUs, MoLG Private sector, enterprises 

owner 

Building Codes of practice and 

apply it to all type of 

constructions and development 

area 

EQA, PSI, MoP, PWA, MoPWH Private sector, enterprises 

owner, NGOs, CSO, LGUs 

Develop and apply monitoring 

plan 

EQA, LGU Private sector, enterprises 

owner 

Develop and implement 

education and community 

awareness and involvement 

plans 

LGU, NGOs, CSO, EQA Private sector, enterprises 

owner 

Decision-making regarding the above-listed source groups is further complicated by the existence of pollutant 

sources from Israeli settlements.  For example, a sewage collection and treatment project in Wadi Fukin may 

improve sewage loading to groundwater within Qalqiliya, but may not be entirely effective in improving 

groundwater quality unless Israeli authorities carry out similar initiatives for settlements upgradient of the 

Qalqiliya wells. The recommendations presented in this report therefore apply equally to Israeli activities.  

4.7.3 FASAYEL 

Based on field observations, vulnerability maps and direct discussions within the community, the potential 

sources of ground water pollution within Fasayel community may include the following: agricultural based 

sources, domestic sources as well as industrial activities see Map 3 bellow. 
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Map 3: Fasayel Pollution Sources 

4.7.3.1 AGRICULTURAL BASED SOURCES 

This includes agricultural and livestock activities which are the main types of agricultural hazards in Fassayel 

area (i.e. 40% of the study area). There are around 1868donums agricultural areas used to produce different 

types of field crops and40donums green houses.  In these areas, farmers usually used different types of 

pesticides, herbicides and fertilizers which increase the potential pollution to groundwater. In addition to the 

agriculture, there are a sum of 332donums are used for livestock. The hazards caused by agrochemicals are 

based on over usage, limited awareness of potential hazards, and misuse of agrochemicals and improper 

disposal of empty containers. 

At the same time, it was noticed that a number of farmers within the area are using immature compost based 

on wastewater sludge, organic waste and animal manure. Infiltration of leachate originated from such 

compost once wet is a direct cause of ground water pollution.  

4.7.3.2 DOMESTIC HAZARDS 

Within this community may include localized seepage from residential waste water systems, improper 

disposal of municipal solid waste, fuels and roads. These pollutants could be considered as sources for 

physical, biological and chemical pollutants. However, the community is not served by wastewater collection 

system, then wastewater is usually collected in cesspits which in most cases infiltrated to the groundwater 
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systems .The total area for the domestic (infrastructure) related pollutants are estimated about 157donums. 

There are at least 94% of which is used for intensive urban area. 

4.7.3.3 INDUSTRIAL ACTIVITIES 

As no industries were observed within the community, then industrial pollution is not recognized as a source 

of ground water pollution in Fasayel area. 

4.7.3.4 POTENTIAL MITIGATION MEASURES 

1. Municipal Sources 

Currently, raw wastewater is discharged into the natural environment through seepage from cesspits or 

through disposal of collected wastewater from these pits by tankers. This practice adversely impacts the 

groundwater and shallow wells that are used for water supply. It is estimated that 281 cubic meters of 

wastewater are being generated in Fasayel on daily basis. 

Direct Impacts: Pathogens. Wastewater is usually contaminated with a wide variety of pathogenic micro and 

macro organisms.  Pathogenic viruses, bacteria, protozoa and helminthes may present in raw municipal 

wastewater. 

At the same time, municipal waste is being improperly disposed of within the area, some of it is mixed with 

home based hazardous waste. 

Based on this, a number of mitigation measures can be proposed including the following: 

- Until the construction of a wastewater collection and treatment system, no new licenses are to be 

given to seepage cesspits, all new constructions are to be on sealed septic tanks.  

- Contents are to be vacuumed and dumped within authorized areas, preferably the nearest 

wastewater treatment plant. Otherwise, under a direct supervision f the water authority. 

- Local government is to collect the generated solid waste and transfer to authorized disposal facility, 

an educational program with both local government unit staff and the public on wastewater disposal 

impacts on health and agriculture and potential food chain contamination. 

2. Agricultural Sources Impacts and Proposed Mitigation Measures: 

Agricultural hazards consist of both farming and animal raising related activities. Fasayel is a farming area 

and both activities are dominating the agricultural activities in Fasayel. 

Impacts of such activities may include chemical pollution of ground water sources, and evidence of nitrate 

level increasing is clear in ground water samples being tested by the PWA.  

Proposed mitigation measures may include: 

- Farmers educational program covering the following areas and topics: 

o best farming activities and procedures 

o agrochemicals safe use in agriculture 

o compost characteristics and safe utilization in agriculture 
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o safe disposal methods of agrochemicals and other hazardous wastes 

- Proper collection and disposal of agrochemicals empty containers 

- Collection of other green waste and reuse in either a compost plant or use as animal feed. 

- Collection of other agricultural waste including irrigation pipes, plastics and sheets and reuse, recycle 

or look into safe disposal methods with EQA 

- Avoid storage of animal manure on soil without being lined with plastic sheets to avoid potential 

seepage of leachate to ground water. 

- Avoid water stagnation in farms. 

Available Capacities: Fasayel local council completely lacks the capacity to take action on the ground, limited 

LGU staff, limited knowledge and limited financial capabilities. Intervention and assistance at the institutional, 

technical and financial levels are recommended. 

Other Sources: the other sources of potential hazards within fasayel area include the Israeli sources 

including Tovlan Solid Waste Dumping Site, settlements and military basis. 

Key Stakeholders: 

Given the above mitigation measures and given the current intuitional, technical and financial capabilities of 

Fasayel, the proposed key stakeholders’ interventions is within the following areas: 

Table 12: The Key player in implementing the Mitigation Measures or Fasayel 

Action/Mitigation measures Responsible authority/party targets 

all new ww disposal 
constructions are to be on 
sealed septic tanks. 

Local council, with MoLG and 
PWA supervision 

Local community 

Proper disposal of ww from 
septic tanks 

Local council with MOH, MOA 
supervision 

Tankers drivers, local 
community 

Proper solid waste collection 
and disposal 

Local council, Joint service 
council, with MOLG supervision 

Local council, and all solid 
waste generators 

Awareness and education on 
topics listed above 

Local NGO’s, other NGO’s, 
donors 

Local council, farmers, and 
community representatives 

Proper handling of animal 
manure 

Farmers, with Local council 
monitoring 

farmers 

Proper farming practices Farmers associations, MOA farmers 

4.7.4 AL AUJA 

Al 'Auja is a Palestinian town in the middle of Jericho Governorate located (horizontally) 9.8 km north of 

Jericho City. Al 'Auja is bordered by the Jordan River to the east, Fasayil village to the north, Kafr Malik and 

Deir Jarir villages' lands (in Ramallah Governorate) to the west, and An Nuwei'ma town to the south. 

Al 'Auja is located at an altitude of 242 m below sea level with a mean annual rainfall of 166 mm. The average 

annual temperature is 23o C, and the average annual humidity is approximately 48%. 
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The total area of Al Auja (i.e. study area) estimated to be 16 km2, of which 790Donums are classified as 'built 

up' area; whilst 9948Donumsare agricultural areas. The remaining areas are livestock, uncultivated, public 

lands or other infrastructural uses. See Map 4. 

 

Map 4 AL-Auja Pollution Sources 

Water services: Al 'Auja is currently being provided with water by the privately owned Israeli ‘Mekerot’ 

Company, through the public water network established in 1986. The site is connected to the village network, 

and is also benefiting from the discharges of Al Auja spring. 

It is worth noting here that Al 'Auja spring is one of the main springs in Palestine; the quantity of water 

discharged from the spring having reached more than 2,000 cubic meters per hour in some years, with the 

estimated rate of discharge being considered more than 10 million cubic meters per year. It is noted that in 

2005, the spring’s annual discharge reached around 14 million cubic meters (PWA, 2007). 

Electricity services: the site is connected to the national network of Al Auja. Al 'Auja has been connected to a 

public electricity network since 1984; served by Jerusalem Electricity Company, which is the main source of 

electricity in the town. 

Solid Waste Collection: in addition to known agricultural waste generated, Al Auja new farming practices 

including herbs backing and cooling generate  two types of waste; agricultural waste including backing 
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houses rejected herbs and other vegetables, as well as “domestic waste” including kitchen and office waste as 

well as broken boxes. 

The Joint Services Council for Development and Planning for the Management of Solid Waste in Jericho & Al 

Aghwar is considered the official body responsible for managing solid waste, i.e. solid waste collection and 

disposal, generated from the citizens and establishments in the town, which is currently represented by solid 

waste collection and disposal. 

Al 'Auja lacks a public sewerage network with most of the town residents using cesspits as their main means 

of waste -water disposal. No Sewage collection system is available in the area, but the company offices are 

connected to a septic tank through a split system designed to make use of grey water generated on site. when 

full, septic tank is emptied and tinkered in accordance with local council instructions. 

Auja and fasayel share the same aquifer system, same topography and almost same farming practices. Based 

on field observations, vulnerability maps and direct discussions within the community, the potential sources 

of ground water pollution within Al Auja community may include the following: agricultural based sources, 

municipal sources, domestic sources as well as industrial activities. 

Al Auja has recently attracted new farming activities and new investors in farming, especially those dealing 

with herbs, and related practices including packing and cooling. 

With other normal agricultural practices, these new practices and activities add to the list of potential 

pollutants within the area. 

Ground water hazards in Al Auja can be due to agricultural sources, municipal, domestic sources and 

industrial sources as follows: 

4.7.4.1 AGRICULTURAL HAZARDS 

Agricultural and livestock activities are the main types of agricultural hazards in Al Auja area (i.e. 68% of the 

study area). There are around 9.5 km2 used for agricultural areas used to produce different types of field 

crops and353donums green houses. In these areas, farmers usually used different types of pesticides, 

herbicides and fertilizers which increase the potential pollution to groundwater. Moreover, there are around 

691dounms of palm trees. In addition to the agriculture, there are a sum of 1000donums are used for 

livestock. 

Sinokrot Poultry farm can be the largest of this kind in the area, and the potential pollution from such a farm 

does exist. 

4.7.4.2 DOMESTIC HAZARDS 

Domestic hazard includes residential waste water systems, municipal waste, fuels and roads. These pollutants 

could be considered as sources for many pollutants. However, the municipality is not served by wastewater 

collection system, then wastewater is usually collected in cesspits which in most cases infiltrated to the 
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groundwater systems .The total area for the domestic (infrastructure) related pollutants are estimated about 

790donums. There are at least 24% of which is used for intensive urban area. 

4.7.4.3 INDUSTRIAL ACTIVITIES 

There are a few, mainly: a factory for filling dates in boxes, a number of chicken farms (for both broiler and 

layer poultry), vegetables filling factory for exportation (Palestine Gardens Company) and a water filling 

factory. With this, Industrial Pollution Sources in Al Auja are limited to such industries. 

4.7.4.4 POTENTIAL MITIGATION MEASURES 

1. Municipal Sources: 

El Auja has no sewage collection or treatment plant, each home has a cesspit though the efforts of the Auja Eco 

Center many household and LGUs in Jordan valley been educated and received awareness seminars for the 

reuse principale. No sewage runs through Wadi Auja, but the area suffers from garbage that visitors leave 

behind. 

With this, and keeping in mind that almost 750 cubic meters of waste water are being generated in Al Auja on 

daily basis, raw wastewater is discharged into the natural environment through seepage from cesspits or 

through disposal of collected wastewater from these pits by tankers. This practice adversely impacts the 

groundwater and shallow wells that are used for water supply.  

Additional wastewater pollution source is the potential arrival of Al Bireh wastewater treatment effluent as 

well as storm water from the same area to AL Auja area. 

Direct Impacts: Pathogens. Wastewater is usually contaminated with a wide variety of pathogenic micro and 

macro organisms.  Pathogenic viruses, bacteria, protozoa and helminthes may present in raw municipal 

wastewater. 

At the same time, municipal waste is being improperly disposed of within the area; some of it is mixed with 

home based hazardous waste. 

Based on this, a number of mitigation measures can be proposed including the following: 

- It should be known that Al Bireh wastewater treatment effluent is below standards and it can stop 

the pollution source to ground water in Al Auja area, this is also true for storm water arriving at Al 

Auja area. Continuous monitoring of the effluent quality should be always done. 

- Until the construction of a wastewater collection and treatment system, no new licenses shall be 

given to seepage cesspits, all new constructions are to be on sealed septic tanks.  

- Local government is to collect the generated solid waste and transfer to authorized disposal facility, 

an educational program with both local government unit staff and the public on wastewater disposal 

impacts on health and agriculture and potential food chain contamination. 

2. Agricultural Sources Impacts and Proposed Mitigation Measures 



50 

 

Agricultural hazards related are of both sources, faring and animal raising related activities. Al-Auja is a 

farming area and both activities are dominating the agricultural activities. 

Impacts of such activities may include chemical pollution of ground water sources, and evidence of nitrate 

level increasing is clear in ground water samples being tested by the PWA.  

Proposed mitigation measures may include: 

- Farmers educational program covering the following areas and topics: 
o best farming activities and procedures 
o agrochemicals safe use in agriculture 
o compost characteristics and safe utilization in agriculture 
o safe disposal methods of agrochemicals and other hazardous wastes 

- Proper collection and disposal of agrochemicals empty containers 
- Collection of other green waste and reuse in either a compost plant or use as animal feed. 
- Collection of other agricultural waste including irrigation pipes, plastics and sheets and reuse, recycle 

or look into safe disposal methods with EQA 
- Avoid storage of animal manure on soil without being lined with plastic sheets to avoid potential 

seepage f leachate to ground water. 
- Avoid water stagnation in farms. 
3. Industrial sources: limited industries are present in A Auja as indicated above, however, each can 

pose a threat to ground water sources especially the agricultural related industries. 

Potential mitigation measures: 

1- Collection of all generated solid waste and disposal through authorized waste disposal systems,  

2- Primary treatment of wastewater generated from local industries. 

Available Capacities: Fasayel local council completely lacks the capacity to take action on the ground, limited 

LGU staff, limited knowledge and limited financial capabilities. Intervention and assistance at the institutional, 

technical and financial levels are recommended. 

Key Stakeholders: 

A number of institutions exist in Al Auja as follows: 

1- Al 'Auja Local Council: Founded in 1995 by the Ministry of Local Government with the goal of taking 

care of all the issues in the town and providing various services to its population including 

infrastructure services. 

2- Al 'Auja Youth Club: Founded in 1985 and was licensed recently by the Ministry of Youth and Sports, 

with an interest in all sports, cultural and social activities. 

3- Al 'Auja Women Center: Founded in 2007 by Al 'Auja Local Council, in order to follow up with the 

women’s issues in the town and provide them with different workshops and services  

4- Al 'Auja Women Charitable Society: Founded in 2008 by the town’s women, inorder to provide 

cultural, educational and health awareness workshops . 

5- The Cooperative Society for Beekeeping: Founded in 2008, by the town's men and women, in 

order to raise bees and develop solutions for honey marketing 
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6- The Farmers Union: Founded in 2000 by the Farmers Union in Jericho Governorate, in order to 

provide assistance and guidance to farmers.  

7- The Banana Society: Founded in 2000 by local banana farmers, with the aim of taking care and 

developing the cultivation and exportation of locally grown bananas. 

Given the above wealthy of institutions, and the listed mitigation measures, the above institutions together 

with the PA institutions can play a role in mitigating the potential impacts on ground water sources in Al Auja 

as follows: 

Table 13: The Key player in implementing the Mitigation Measures for Al-Auja 

Action/Mitigation measures Responsible authority/party Targets 

Monitoring of Al Bireh 
wastewater treatment plant 
effluent quality 

Al Bireh Municipality, Auja 
council 

All related stakeholders 

All new wastewater disposal 
constructions are to be on 
sealed septic tanks. 

Local council, with MOLG and 
PWA supervision 

Local community 

Proper disposal of wastewater 
from septic tanks 

Local council with MOH, MOA 
supervision 

Tankers drivers, local 
community 

Proper solid waste collection 
and disposal 

Local council, Joint service 
council, with MOLG 
supervision, and local NGO’s 

Local council, and all solid 
waste generators 

Awareness and education on 
topics listed above 

Local NGO’s, other NGO’s, 
donors 

Local council, farmers, and 
community representatives 

Proper handling of animal 
manure 

Farmers, with Local council 
monitoring 

farmers 

Proper farming practices Farmers associations, MOA farmers 

Proper industrial effluent 
collection 

Industries managers All local industries 

Primary treatment of industrial 
effluents 

Local unions, local council and 
local NGO’s monitoring 

All present industries 

4.7.5 YATTA 

Yatta is another target community within this study, physically; the town of Yatta is in the Hebron 

Governorate, located 9 km south of Hebron city, in the southern part of the West Bank. It is bordered by Zif 

and Khallet al Maiyya to the East, ArRihiya, Al Fawwar Camp and Wadi as Sada to the North, Beit 'Amra to the 

West, and As Samu' to the South. 

The total area of Yatta town estimated to be 270,000 dunums, of which 14,000 dunums are classified as 'built 

up' area; whilst 115,000 dunums are agricultural area, 141,000 is forests, uncultivated, or public land. Yatta 

municipality has a master plan for 24,500 dunums of town lands. 



52 

 

Yatta town is located on the mountainous area south of Hebron city at an elevation of 793 m above the sea 

level, with a mean rainfall 303 mm, an average annual temperature of 18 °C, and average annual humidity at 

61%. 

Potential Hazards: 

Ground water pollution sources in Yatta are similar to those in other areas being agricultural sources, 

industrial and municipal/domestic sources: See Map 5. 

 

Map 5: Yatta Pollution Souces 

4.7.5.1 AGRICULTURAL HAZARDS 

There are around 7920 donums of agricultural related areas in Yatta municipality. Due to the limited water 

resources, agriculture practices are limited to rain fed crops and olive trees. However, there are sum of about 

21 Donums of greenhouses distributed in Yatta. The average size of these greenhouses is 430 m2. The farms 

in these areas are normally use manure in there agricultural activities. Using chemical fertilizers, pesticides 

and herbicides are very rare. Therefore contamination from agriculture activities can be considered minor. In 

addition to the agriculture, there are a sum of 48 donums are used for livestock (mainly sheep, cows and 

chicken farms) which can be considered as a point source of pollutions. The animal farms within the town 

include one cattle farm, 6 chicken farms, and 2 sheep’s farms. 
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4.7.5.2 DOMESTIC HAZARDS 

Domestic hazard includes residential waste water systems, municipal waste, fuels, roads and many other 

related wastes, these pollutants could be considered as sources for many pollutants. However, the 

municipality is not served by wastewater collection system, and then wastewater is usually collected in 

cesspits which in most cases infiltrated to the groundwater system. The total area for the domestic 

(infrastructure) related pollutants are estimated about 15.7 Km2. There are at least 26% of which is used for 

intensive urban areas. 

Within the town area, the following are potential pollution sources: health facilities including 3 hospitals, 3 

clinics, and two medical centers, in addition to two fuel stations. 

It should also be noted that the main Hebron governorate solid waste site is within Yatta area and this is by 

itself is a major source of pollution. 

4.7.5.3 INDUSTRIAL ACTIVITIES 

There are a number of industries in Yatta including quarries, 6 stone cutting facilities and very light industrial 

activities. Therefore, pollution from industrial activities is relatively small compared with other sources of 

pollutants. 

Available Capacities: 

Yatta is considered one of the largest town in southern part of the West Bank, and it has  a local council since 

1971, which today consists of 13 elected members with 60 paid employees. With this, 4 ministries have 

offices in Yatta including Office of Ministry of Social Affairs, Office of Ministry of Agriculture., Office of Ministry 

of Post, Department of Interior, and Office of Ministry of Labor. 

In addition to this, the following PA facilities are also present in Yatta: Security Office, Yatta Magistrate Court, 

police station, and firefighter center. 

On the social, NGO level, 21 centers are present in Yatta including women societies, charitable societies, youth 

clubs, labor societies, agricultural societies and so on. 

4.7.5.4  POTENTIAL MITIGATION MEASURES 

Given the above potential impacts within Yatta from the different sources, it should be noted that some 

hazards impacts can only be mitigated if the Palestinian institutions interferes; otherwise, it is beyond Yatta 

to take action. This is true for the Yatta solid waste site. 

Table 14: The Key player in implementing the Mitigation Measures for Yatta 

Action/Mitigation measures Responsible authority/party targets 

Closure of Yatta solid waste site Hebron Governorate, MOLG All related stakeholders 

All new wastewater disposal 
constructions are to be on 
sealed septic tanks. 

Local council, with MOLG and 
PWA supervision 

Local community 
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Proper disposal of wastewater 
from septic tanks 

Local council with MOH, MOA 
supervision 

Tankers drivers, local 
community 

Proper solid waste collection 
and disposal 

Local council, Joint service 
council, with MOLG 
supervision, and local NGO’s 

Local council, and all solid 
waste generators 

Separate collection and 
disposal of Health care waste 

MOH, local council, private 
sector 

All governmental, private and 
NGO’s health related facilities. 

Construction of wastewater 
collection and disposal system 

Local council, MOLG, Donors All Yatta areas 

Awareness and education on 
topics listed above 

Local NGO’s, other NGO’s, 
donors 

Local council, farmers, and 
community representatives 

Proper handling of animal 
manure 

Farmers, with Local council 
monitoring 

farmers 

Proper farming practices Farmers associations, MOA farmers 

Proper industrial effluent 
collection 

Industries managers All local industries 

Primary treatment of industrial 
effluents 

Local unions, local council and 
local NGO’s monitoring 

All present industries 

4.7.6 WADI FUKIN 

Wadi Fukin is a Palestinian village in Bethlehem Governorate located 9.4km (horizontal distance) south-west 

of Bethlehem City. Wadi Fukin is bordered by Nahhalin village tothe east, Husan village to the north, the 1949 

Armistice Line (the Green Line) to the west, and Al Jab’a village to the south. Wadi Fukin is located at an 

altitude of 643m above sea level with a mean annual rainfall of 616mm. The average annual temperature is 

16oC, and the average annual humidity is about 61 percent. 

Potential hazards Sources in Wadi Fukin: 

Ground water pollution sources in Wadi Fukin are similar to those in other areas being agricultural sources, 

and municipal/domestic sources: See Map 6. 
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Map 6: Wadi Foukin Pollution Sources 

4.7.6.1 AGRICULTURAL HAZARDS 

There are a round 760donums of agricultural related areas in Wadi Fukin village council. There are 192 

donums of which is used for irrigated agriculture including 8 donums greenhouses agriculture. The remaining 

is used for rain fed crops and olive trees. The farms in these areas are normally use manure in there 

agricultural activities. Using chemical fertilizers, pesticides and herbicides are very rare. Therefore, 

contamination from agriculture activities can be considered minor. In addition to the agriculture, there are a 

sum of 9 donums are used for livestock (mainly sheep and Chicken farms) could be considered as a point 

source of pollutions. 

4.7.6.2 DOMESTIC HAZARDS 

Domestic hazard includes residential waste water systems, municipal waste, fuels, roads, and many other 

related wastes, Figure 11. These pollutants could be considered as sources for many pollutants. However, the 

municipality is not served by wastewater collection system, then wastewater is usually collected in cesspits 

which in most of cases infiltrated to the groundwater systems .The total area for the domestic (infrastructure) 

related pollutants are estimated about 216 donum. There are at least 65% of which is used for urban area. 

Based on the PCBS estimated daily per capita water consumption of 80 l/c/d, the estimated amount of 

wastewater generated per day is approximately 72 cubic meters, or 26,280 cubic meters annually. At the 

individual level in the village it is estimated that the per capita wastewater generation is approximately 64 
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liters per day. The wastewater collected by cesspits is discharged by wastewater tankers directly to open 

areas or nearby valleys without any regard for the environment. Here it should be noted that there is no 

wastewater treatment either at the source or at the disposal sites which poses a threat to the environment 

and the public health. 

At the same time, the daily per capita rate of solid waste production in Wadi Fukin is 0.7kg. Thus the 

estimated amount of solid waste produced per day from the Wadi Fukin residents is nearly 790kg, or 289 

tons per year. Collected waste is under the responsibility of the Joint Service Council, and all collected waste is 

transferred to governorate waste dumping site. 

4.7.6.3 INDUSTRIAL ACTIVITIES 

Industry in Wadi Fukin municipality is very minor. It is limited to quarries, and stone cuttings industry. 

Therefore, pollution from industrial activities is small compared with other sources of pollutants. 

4.7.6.4 MITIGATION MEASURES 

Given the small population count, the limited farming activities, limited industrial activities, Wadi Fukin area 

does not pose a serious source of ground water pollution, however, and regardless of the limited pollution 

potentials, the following is a recommended mitigation activities for this community. 

Table 15: The Key player in implementing the Mitigation Measures for Wadi Foukin 

Action/Mitigation measures Responsible authority/party targets 

All new wastewater disposal 
constructions are to be on 
sealed septic tanks. 

Local council, with MOLG and 
PWA supervision 

Local community 

Proper disposal of wastewater 
from septic tanks 

Local council with MOH, MOA 
supervision 

Tankers drivers, local 
community 

Proper solid waste collection 
and disposal 

Local council, Joint service 
council, with MOLG supervision 

Local council, and all solid 
waste generators 

Awareness and education on 
topics listed above 

Local NGO’s, other NGO’s, 
donors 

Local council, farmers, and 
community representatives 

Proper handling of animal 
manure 

Farmers, with Local council 
monitoring 

farmers 

Proper farming practices Farmers associations, MOA farmers 

Local capacities, Stakeholders and Institutions: 

The following is a list of institutions with Wadi Fokine community: 

1- Wadi Fukin Village Council Founded in 1995 by the Ministry of Local Government  
2- The Youth Development Society: founded in 1998, and is interested in all youth issues and activities . 
3- Sport Club: founded in 1973 and deals with sport activities . 
4- Agricultural Society: founded in 1975 to assist and support the farmers in Wadi Fukin village and to 

help in the development of agriculture. 
5- Women’s Club: founded in 2001 to look after women’s issues. 
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4.8 SETTLEMENTS FOR MITGATION MEASURES 

Before deciding on and assigning resources to mitigation measures, goals and objectives have to be defined.  

These are scale-dependent – local and regional, short-term vs.  long-term, and so forth.   

Consideration is also given in this report to the long-term environmental and institutional framework that is 

needed to drive and sustain mitigation efforts.  

For purposes of this report, a "long-term goal" is defined as a future condition toward which stakeholder 

agencies and communities will work to achieve (over several years).  Short-term goals are defined as those 

that can be implemented immediately.  

Common goals are:  

 Reduce sewage pollutant loads to surface waster and groundwater;  

 Implement protection measures with the highest possible benefit at the lowest possible cost 

(e.g, carry out measures that are needed from a vulnerability point of view and that protect 

the largest populations).  

 Engage stakeholders;  

 Improve current monitoring efforts;  

 Ensure mitigation measures are sustainable, form both a water resources and a capacity-

building perspective.  

No single stakeholder agency or community can be expected to achieve all goals alone.  One governmental 

institution will have to be responsible for coordinating and overseeing implementation, however, aquifer 

protection is a collaborative effort.  Implementation of measures should therefore, be decided based on 

defined priorities, respective authorities, available financial and human resources, and even "jurisdictions".  

Specific goals outlined below should be regarded as preliminary identified goals, and related action items will 

have to be approved and agreed upon by relevant stakeholders and authorities.  Because aquifer protection is 

an interactive process, goals wills also have to be updated and modified with time, as appropriate. 

4.8.1 OVERVIEW OF GOALS AND RECOMMENDATIONS 

The Hazard Reduction and Prevention (HRP) guidelines are expected to be providing    systematic approach 

for empowering municipal staff to better understand and fulfill their roles to ensure the sustainability of 

groundwater resources. For municipalities or local councils involved in this study, which are overwhelmed by 

the extent of the pollution problems they face, these recommendations will provide a methodology and policy 

recommendations to reduce and prevent groundwater pollution as much as possible. 

The Implementation plans will be generic in form but specific to each locality. The planes would be based on 

the audit report of current state of environmental hazards to groundwater. On the base of this report a 

strategic (Master) plan and detailed plans, to prevent groundwater pollution, would be developed. The audit 
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report will also be serving as checklist to follow up implementation (assess implementation of all 

recommendations; and to re-examine the post-implementation status of environmental hazards in the 

localities involved. 

The implementations plan will include recommendations or reference to productive cooperation between 

neighboring municipalities (including cross-national), to prevent groundwater hazards, to preserve natural 

and cultural heritage by encourage and improve information sharing, education and awareness 

In the following sections, recommended goals and related action items are described that address common 

goals related to identified and suspected pollution sources. 

4.8.1.1 REDUCE SEWAGE LOADS TO GROUNDWATER 

1. Overall sewage quantities generated in rural areas exceed sewage quantities generated in urban 

areas.  Sanitary intervention in rural communities is therefore, necessary, especially in areas near 

public drinking water supplies.   

2. From an aquifer management perspective, re-use schemes should be implemented with all 

significant sewage system measures.  

4.8.1.2 REDUCE OTHER POLLUTANT LOADS TO GROUNDWATER.  

Recommendations on reducing other pollutant loading are as follows:  

1. Design and construct regional sanitary landfills for all  areas  

2. Separate hazardous wastes (including medical wastes) from other solid wastes, run awareness 

campaigns, encourage industrial owners to separate their wastes, plan and implement municipal 

hazardous waste collection systems, and make separate provisions for regional-based engineered 

structures for hazardous waste storage and disposal.  

3. Conduct training awareness program for farmers on fertilizer use/control and pesticide/herbicide 

management.   

4. Develop commercial reporting procedures for quantities of fertilizers and pesticides sold/used, to be 

reported to and by the MoA.  

4.8.1.3 INVENTORY INDUSTRIES, HAZARDOUS RAW MATERIALS AND INDUSTRIAL 

WASTES 

An inventory of industrial facilities is required to identify and quantify the potential types of waste products 

that are generated and disposed of.  Such a program could be implemented at a low cost. Inventories of raw 

materials and hazardous waste should include the agricultural sector for pesticides and herbicides in 

particular. It is recommended that the data from the inventory be used to examine pollution prevention 

opportunities in the industrial sector.  This would include an assessment of potential load reductions to the 

environment that could be achieved if better industrial practices were implemented. 
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4.8.1.4 PUBLIC AWARENESS ON WATER QUALITY PROTECTION 

1. Conduct public awareness and educational campaigns on water quality and public health issues.  

2. Prohibit certain activities associated with human activities in wadis and environmentally sensitive 

areas—conduct information campaign.  

3. Generate an understanding and acceptance of the need for water and environmental regulations, and 

the linkages between pollution activities and public health.  

4. Promote an understanding of the dos and don’t' of commercial and household waste disposal 

practices.  

5. Publicize correct disposal practices for household waste.  

6. Conduct sign posting of specific, highly vulnerable aquifer recharge areas.  

7. Develop accepted and controlled BMPs for commercial waste management.  

8. Provide a reporting mechanism to a relevant authority to report illegal dumping of hazardous waste 

materials.  

All of the above is an iterative process, and provisions for capacity-building activities have to be made with 

the public relations departments at the PWA and EQA, and other relevant authorities.  Promote and modify 

existing public involvement programs (workshops, events, etc) to improve the public's understanding of their 

role in protecting water quality (ongoing and iterative process).  

4.8.1.5 IMPLEMENT WATERSHED MANAGEMENT PROGRAMS AND DEVELOP AQUIFER 

PROTECTION PLANS FOR MAJOR WATERSHEDS.  

Watershed management programs should be implemented for the major watersheds in the West Bank, 

especially those that are associated with major Palestinian drinking water sources.  The objectives would be 

to design programs that will both mitigate existing pollution problems and prevent future pollution of water 

resources.  

Watershed programs include the following components:  

 Inventories, quantification, characterization, and mapping of socio-economic factors and activities 

within the watershed (with surveys).  

 Land use analysis form satellite imagery, aerial photographs;  

 GIS development and integration of infrastructure, geographic, and socio economic data and 

information;  

 Detailed aquifer vulnerability assignment and ground water protection zoning;  

 Water quality and quantity monitoring;  
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 Detailed water balance formulations and local-scale resource evaluations;  

 Waste mass loading estimates-e.g., by careful study of nitrate concentration trends, sewage 

quantities generated and flows, recharge estimates, fertilizer use (by area),etc.  

 Development of aquifer protection plans,  

 Implementation of pollution reduction/prevention measures;  

Given the logistical problems associated with planning and operations of infrastructure in the West Bank, 

local actions are also believed to be easier to maintain and monitor at a local level with the inputs and 

participation of municipalities.  

4.8.1.6 DEVELOP FORMAL GROUNDWATER PROTECTION ZONES.  

1. Develop groundwater protection zones in detail for each of the major source groups of water that will 

lead to consistent regulations for land use zoning and development.  

2. At a local/community level, pilot the implementation and enforcement of exclusion zones, based on 

guidelines and rules (e.g. disposal of septage from tanker trucks).  

3. Enhance the local awareness of water pollution problems, to gauge the acceptance of protection zone 

laws.  

4. Upgrade and (ultimately) enforce the present legislations that deal with groundwater protection. 

Moreover, formulate new legislations (if needed based on experience by practice) to achieve this 

target.  

5. Prepare qualified teams to follow up the implementation of protection schemes.  

4.8.1.7 IMPROVE CURRENT MONITORING PROGRAMS AND PRACTICES. 

RECOMMENDATIONS:  

1. Develop an improved baseline understanding of physical, water quality, and socio-economic 

attributes of each watershed  

2. Develop and periodically review a long-term monitoring program to address quantity and quality 

issues 

3. Develop an integrated GIS for each watershed that includes all relevant land use, facility 

(infrastructure), topographic, hydrologic, hydro geologic, and water quality data, as well as all 

relevant socio-economic data and groundwater protection zones.  

4. Improve ability to measure and track progress of mitigation measures.  Identify, plan, and cost long-

term monitoring resources, as watershed activities and status evolve.  

5. Examine and map karst features in-depth across each watershed. Start development of karst-

hydrogeological and local-scale aquifer vulnerability maps.  

4.8.1.8 INSTITUTIONAL CAPACITY-BUILDING 
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It is recommended that under the new mandate of the proposed Water Regularity Council which brings 

together the major stakeholders in the water sector in Palestine, an "Aquifer Protection Advisory and Review 

Committee" be created which reflects the diversity of agencies that have an important stake in improved 

water quality management.  .  

4.8.1.9 UNDERSTANDING ISRAELI ACTIVITIES – DATA COLLECTION AND MONITORING 

It is apparent from Section 3 that current Israeli settlement practices in the West Bank could have negative 

impacts on water quality, although very few empirical data are available to prove or demonstrate individual 

contributions.  Much data and information are needed to understand or quantify settlement (domestic and 

industrial) activities.  Because good aquifer management practices are also the responsibility of Israeli 

occupation authorities, greater data information sharing is required.  

4.9 DISCUSSION ON RECOMMENEDED ACTION ITEMS 

Recommended mitigation measures involve the following elements: 

1. Source controls to reduce sewage and pollutant loading;  

2. Land use planning (e.g., zoning, urban planning);  

3. Public awareness and community outreach;  

4. Institutional capacity-building;  

5. Regulations and enforcement of laws;  

6. Improved Monitoring (physical system, water quality, and watershed attributes such as land 

use, demographics);  

7. Information sharing at the local, national and regional levels. 

8. Fund raising activities to help implement mitigation measures 

4.9.1 SOURCE CONTROLS TO REDUCE POLLUTANT LOADING 

Available monitoring data and visual observations indicate that sewage is the main contributing, factor to 

source water pollution, and that lack of adequate sewage treatment systems and widespread use of cesspits 

are the primary causes.  Leachates from solid waste dump sites, return flows in agricultural areas, and 

industrial effluents are also believed to contribute to pollution, but tend to be more localized.  

Connection to a well-designed and constructed sewer system is regarded as the most effective means of 

reducing pollutant loads to source water. In some areas, it will be many areas before sewer systems are 

expanded. Therefore, cesspits will continue to be used and act as sources of contamination. Current cesspit 

practices are regarded as significant contributors to the deteriorating groundwater quality and are having a 

regional environmental impact, serving as a potential threat to drinking water supplies throughout the West 

Bank.  Therefore, a sanitation intervention is needed.  
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In both sewered and un sewered areas, cesspit numbers have to be reduced.  In sewered areas, this can be 

achieved by implementing a strategy to encourage connections to existing sanitary sewers, and would entail:  

The policy/strategy to accomplish sewer connection is a high priority to PWA and EQA, and should be 

implemented in line with designed capacities of wastewater treatment plants.  Availability of treated 

wastewater for reuse should be enhanced in local communities, especially in agricultural areas.  

In un-sewered rural communities, alternative treatment options should be piloted at the village-scale. 

4.9.2 FERTILIZER AND PESTICIDE USE IN THE AGRICULTURAL SECTOR 

Agricultural is an important aspect of the economy of the West Bank and activities range from olive 

production to intensive, irrigated and fertilized vegetable production. 

It is recommended that an investigation be conducted to examine if fertilizer use can be better managed and 

minimized, especially in vulnerable areas such as along wadis, in irrigated areas, and where depth to 

groundwater is particularly shallow.  Potential planning elements for a nitrate reduction program" include:  

 Establish community outreach program on proper fertilizer, pesticide and herbicide use.  

 Conduct training programs with local farmers on agricultural best practices and 

fertilizer/pesticide/animal waste management, with emphasis on methods to reduce pollution risks  

 Promote voluntary tracking system of purchase of fertilizers, pesticides and herbicides;  

 Promote voluntary agricultural best management practices with local farmers and residents;  

 Establish special periodic collection system of agricultural wastes—run by local authorities; 

 Reduce/limit irrigation to specific crop needs—both preserves water and reduces potentially 

polluted return flows to aquifer (achieved through public and farmer education programs); 

 Prohibit (by law) use of fertilizers, pesticides and herbicides within Exclusive zones (see below).  

It should be noted that as part of this assessment, a thorough and detailed review of past and ongoing 

agricultural projects has not been possible due to time constraints.  It is known that several agricultural NGOs 

and universities have conducted activities of limited scale that are compatible with BMPs for the agricultural 

sectors, including pest management training of farming communities.  

To obtain a better understanding of the full scale and contents of similar programs, additional research and 

interviews with relevant parties are necessary.  

4.9.3 LAND USE PLANNING: GROUND WATER PROTECTION ZONES 

Ground water protection zoning, involves defining protective zones and setting limits on activities that should 

take place inside respective zones, and is especially important in areas of high groundwater vulnerability.  

Land use planning, in conjunction with measures that involve pollution control licensing protective 
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legislation, etc., is regarded as the most effective long-term method for balancing source water protection and 

continued economic activity, development, and growth.  

Land use planning may be wishful thinking in the current political climate, and in a situation where the 

population probably has other priorities; yet, land use planning is an extremely effective aquifer protection 

"tool".  It is a dynamic process which tackles often conflicting social, economic and environmental interests, 

and requires a multi-disciplinary approach, with the participation of hydro geologists, engineers, GIS 

specialists, legal staff, planners, and decision makers. 

Competing land use interests are most often settled on political or financial grounds, without factoring in 

potential risk to environment and water quality.  Assigning groundwater protection schemes engages 

planning, environmental, regulatory, and local authorities to focus on environmental points of concern.  

Land use or ground water protection zoning may include:  

 Control of land-use practices and directing developments towards lower risk areas;  

 Building codes that take into account aquifer vulnerability (e.g. all new houses in sewered areas must 

be connected);  

 Establishment of exclusion zones and laws on operating practices (for example, quarrying or solid 

waste dumping cannot take place within 1.0 kilometers of a public water supply sources);  

 Installation and implementation of monitoring systems (so changes to the environment/water 

quality can be measured).  

4.9.4 PUBLIC AWARENESS AND COMMUNITY OUTREACH 

It is recommended that public awareness be adopted as a core aquifer protection strategy.  An active 

community who understands the link between water quality and public health will more likely take 

"ownership" of their water, and will be more understanding of protection measures.  

4.9.5 IMPROVED MONITORING 

Monitoring related to aquifer protection involves quantification of changes in water quantity and quality, as 

well as human activities inside the watershed (economic activities, infrastructure changes, housing changes, 

etc).  Monitoring is the only way to measure ultimate effectiveness of management plans and actions.  

While practical groundwater monitoring is resource-driven, and current monitoring practices by Palestinian 

authorities are severely hampered by travel restrictions, it is important to try to maintain monitoring 

activities high on the priority list of aquifer management activities.  

Given the financial burden of monitoring, and given the constraints of available resources, there is a need to 

streamline monitoring based on specific water quality problems observed or suspected today.   
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It is recommended that PWA's monitoring regimes be modified to find opportunities to streamline current 

activities as well as share monitoring responsibilities with other organizations, thereby reducing the financial 

and resource burdens on each participant, and avoiding duplication of effort.  

Monitoring systems should also be tailored to quantify benefits from aquifer protection measures.  Therefore, 

as aquifer protection plans are devised, different monitoring regimes may be instituted in different parts of 

the West Bank, depending on the Specific environmental concerns in that area.  

Finally, aquifer protection monitoring must be accompanied by monitoring of water levels, discharges 

(quantities), land uses, cropping patterns, and all relevant pollution related activities that might impact 

individual drinking water supplies.  It can not be expected that such extensive monitoring be carried out by 

one agency, rather, it requires the inputs and participation of several responsible ministries.  

4.9.6 LAND USE ANALYSIS 

Land use patterns influence ground water quality, and as indicated previously; land use patterns in the West 

Bank are experiencing rapid changes (mainly urbanization and Israeli activities). 

There is a need for the development of detailed and comprehensive land use maps of the West Bank.  Current 

and use maps are crude, and based on preliminary field truthing, they are not sufficiently detailed nor 

representative of actual field conditions in some areas.  

This important work would be invaluable to establishment of baselines land use conditions and would be of 

great value to many different Palestinian ministries.  For example, the land use analysis could be used to 

identify changes in land use and "build-out scenarios" in the future.  

4.9.7 GIS DEVELOPMENT 

GIS technology should be regarded as essential to aquifer protection activities, as GIS tools can be used to 

integrate varied and multi-disciplinary data and information in a consistent format, and are therefore 

extremely useful to both planning and decision-making.  

At a technical level, GIS should be the integral link for aquifer protection activities in the West Bank. 

One of the key advantages to organizing all data and information in a formalized GIS is that it provides a 

viable means for departments and agencies to share and disseminate data and analytical results.  This is a key 

element of the aquifer protection pilot program described in Section 7. 

4.9.8 INFORMATION SYSTEM 

It is recommended that an information system (IS) be developed and integrated with the GIS to keep all 

relevant environmental impact factors in a centralized location and database.  This includes water and 

wastewater systems, resources, utilities, infrastructure, and other types of facilities associated with 

environmental pollution.  A database would include water network information, wastewater collection 
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system details, community information, operations and maintenance data, historical water quality data, 

geographic information, etc.  

Development of such an information system requires appropriate hardware and software, as well as staff and 

training to ensure sustainability of database management and IS operations.  

4.9.9 INSTITUTIONS AND CAPACITY BUILDING 

The West Bank and Gaza Strip both requires aquifer and watershed protection strategies.  Aquifer and 

watershed protection requires the building of an organizational structure with the necessary authority for the 

development, coordination, and implementation of strategies and policies.  To implement protection 

measures, an "Implementing Agency" is required whose responsibility includes assigning resources, planning 

budgets, prioritizing projects, and having access to, technical, legal, and financial guidance.  

The implementation agency must coordinate, monitor and report on a variety of disciplines, and must consist 

of, or have access to, a core group of full-time professionals, supplemented by part-time or ad-hoc 

participation from experts in these fields:  

 Hydrogeology 

 GIS  

 Planning  

 Environmental Engineering 

 Law.  

The Implementing Agency should operate on a national level, although much of the implementation has to 

take place at a local level.  Aquifer protection involves both centralized planning and community-specific 

actions, hence, municipal offices have an important role to play.  

Cooperation within and between governmental bodies is a pre-requisite, as aquifer protection involves 

planning and implementation of measures that directly impact people a d communities, often with conflicting 

interests.  

Aquifer protection could be a useful mechanism to integrate and share responsibilities, and due to its multi-

disciplinary nature, aquifer protection is perhaps the perfect mechanism to improve and foster collaboration, 

also between Palestinian and Israeli authorities.  

Suggestions and recommendations regarding instituting aquifer protection efforts are summarized below (in 

on particular order).  

4.9.10 DEVELOP A FLEXIBLE NATIONAL AQUIFER PROTECTION STRATEGY AND 

DELIVERY SYSTEM.  
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It is recommended that using the new mandate of the proposed Water Regularity Council, an "Aquifer 

Protection Advisory and Review Committee" be created which reflects the diversity of agencies that have a 

stake in improved water quality (and quantity).  The lead authority should be the PWA  

Implementation strategies and delivery systems would include:  

 Setting national goals;  

 Establish a set of overall principles, policies and methodologies for aquifer protection;  

 Streamlined and coordinated organization of agencies involved in environmental management (e.g. 

to avoid duplication of efforts in monitoring).  

 Opportunities to reconfigure programs and organizations using aquifer protection as the "organizing 

principle";  

 Promote education/public awareness;  

 Target education for the private sector, public, and relevant government agencies; and  

 Document and prioritize projects and funding ( i.e. what is needed and for what areas);  

The proposed protection agency would bring together scientific staff and planners from relevant stakeholders 

agencies to establish a decision-making forum that can assign resources to protection activities, as well as 

plan and arrange for funding mechanisms for communities and local-scale initiatives (through the Ministry of 

Local Government).  This committee will need the political support and participation of key legislators.  

Institutional Framework for Aquifer Protection Must be Inclusive and Consistent. 

All governmental agencies with a stake or interest in water quality must be consulted or coordinated with, 

and rules and methodologies must be consistent to ensure fairness in the process.  Deficiencies and obstacles 

typically arise from inconsistencies in priorities and the application of laws, as well as differently applied 

procedures.  

Inter-agency agreements and commitments should be written into the mandate or laws that stipulate clear 

roles and responsibilities of ministries.  

Ensure Appropriate and Adequate Sector Planning at National Level.  

Planning and allocation of resources can be difficult where institutions compete over the same resources, and 

where roles and responsibilities overlap.  Water and environment in the West Bank involves numerous 

agencies, and one are of focus should be to better define the matrix of roles and responsibilities.  Coordination 

of efforts will reduce duplication of effort and maximize available resources and budgets.  A cooperative 

forum such as the proposed APARC can play a major part in achieving this.  

Ensure Political Support at Highest Governmental Level.  

Aquifer protection activities require political support at the highest governmental level, along with other 

aquifer management issues such as water rights, quantity management, initiatives for "new water", etc.  

Without support, there is no funding, focus, or coordination.  It is therefore, important to push water quality 

protection high up on the agenda for government priorities.   
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Publicizing source water problems and efforts to protect water quality are important.  Political authorities, if 

properly informed, can play a significant role in creating public and governmental awareness. 

Facilitate and Streamline Process Disseminating Data, Technical Assistance, and Other Relevant 

Information.  

It is recommended that a strategy be developed to institutionalize the dissemination of information about 

watersheds and aquifer protection.  Experiences to date indicate that schools and universities are very 

interested in having access to data and information , and could be effective communicators of such 

information to the public.  Students could exert a great influence on the "behavior" of local communities 

(including parents and neighbours).  

Key goals should be efficient handling of requests and public accessibility to information.  This can partly be 

achieved by developing a comprehensive GIS for all watersheds in the West Bank.  

Establish Financial and Institutional Arrangements for Fulfillment of Aquifer Protection Plans.  

Incentive-based financing programs appear to be needed to support local action and management needs, and 

to entice industries to be more environmentally conscious (e.g. waste separation).  

Financial uncertainty is considered the greatest obstacle to adequately sustaining such long-term ideas.  

Implement Public Awareness Campaigns.  

Public awareness should go hand-in-hand with specific engineering and planning actions related to aquifer 

protection activities.  Lessons learned around the world indicate that an informed public takes a greater 

interest in their water and environment, and are more likely to participate in both finding and implementing 

solutions.  

Information sharing:  

A number of institutions at the local, national and regional levels have  a wealth of information on ground 

water quality, pollution sources and potential mitigation measures. Given the fact that ground water 

protection is a collective effort, it is recommended that all of these information sources are to be collected 

under one umbrella or through a network of information sources. The network can include the PWA, local 

universities and research centers, EQA, MOA, and other local NGO’s.  
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