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[bookmark: _Toc470039371]Executive Summary
The Water Management Initiative (WMI) is a 5-years project to support the GOJ to achieve measurable improvement and greater sustainability of the water sector. This report is submitted under the protection of water supply component.  
In 2004, the World Health Organization (WHO) introduced the concept of water safety Planning (WSP) approach to conserve and monitor the water resources used for drinking purposes.
In General, the objective of the water safety planning is to ensure safe drinking-water supply through proper water supply management practices. The water safety plan is an important component for a preventive management framework for safe drinking water. Therefore, it comprises system assessment and design, operational monitoring and management plans (including documentation and communication), that can be implemented through 9 steps.
In 2006, WHO introduced the aforementioned concept in Jordan through direct implementation in cooperation with the Ministry of Water and Irrigation (MWI), Water Authority of Jordan (WAJ), Ministry of Health (MOH) and water utility companies in Jordan. Wadi Esir Spring Water Supply System, was the first 1st demonstration site used for implementing the WSP methodology.  The site is located with Amman Governorate and operated by Miyahuna company. Wadi Esir spring is on the major water sources that supplies Wadis Esir residential area with its water demands.
In the Year 2009, a Joint Program (JP) named “Adaptation to Climate Change to Sustain Jordan’s MDG Achievements,” was launched by four UN agencies working in Jordan (namely UNDP, WHO-CEHA, FAO, and UNESCO) and the Jordanian Government. The “WHO-JP” aims at protecting human health against water scarcity induced by climate change, through sustain access to improved water supply sources despite increased water scarcity induced by climate change and, to strengthen adaptive capacity for health protection and food security to climate change under water scarcity conditions.  
The main program output was to strengthen national Drinking Water Quality Management System (DWQMS) at central and periphery levels. Achieving this output required a series of activities that were implemented in full synchronization to each other, that include the three main pillars of system management: processes, personnel and tools: For correct implementation of the WSP concept, the following two committees were formulated: 
· The National Guiding Committee for “Water Safety Planning” Implementation:
· The Technical Committee (Task force teams & WSP teams)
Accordingly, the WSP approach was tested (during the period of 2009 – 2012) in five demonstration areas selected by the steering committee with the support of the project’s technical committee. The selected sites cover supply systems in Urban and Rural areas. Also, the sites were selected to compare performance of water companies versus traditional government water directorates. Hereinafter is a summary for the five demonstration sites for implementing the WSPs in Jordan:
a) Wadi Arab Drinking Water Supply System - operated by the Yarmouk water Company: This system is considered as a major source for providing Irbid governorate with its domestic water demands. It consists of 21 groundwater wells.
b) Zai water supply system operated by Miyahuna Water Company: One of the major water supplier for the capital Amman and the Balqa Governorate. The water sources that supply this system (All collected at King Abdullah Cannel) are: Surface water from Tabries lake; Surface water from the Yarmouk river; Surface water from Al-wehdah & Wadi Al- Arab dams; Groundwater from Al-mukahiba wells, and Abu Al-Zegan water treatment station
c) Karamah Drinking Water Supply System - operated by the Balqa water directorate: Known to be an important sources of domestic water to Al-Karamah area within the Balqa Governorate. Consist of three private groundwater wells were rented with an average capacity of 190 m3/hr.
d) La’joon Drinking Water Supply System - operated by Karak Water Directorate: Known to be one of the major water sources that provide the Karak Governorate with its domestic water demands. Also, part of the water is pumped to Amman Governorate. The water sources for the said system are 46 groundwater wells.
e) Aqaba Drinking Water Supply System - operated by Aqaba Water Company: It is the only source that supply the Aqaba Governorate with its domestic water demands, and consist of 17 wells with a total production capacity of 21 MCM/Year. 
After the completion of the WHO - JP Project (The period of 2013-2016), and based on the gained experience during the implementation of the aforementioned project, the Planning and Evaluation Directorate (PED) of WAJ Central labs in association (to some extent) with the other relevant governmental agencies is undertaking the mandates of the WSP in the sector. This include follow up and monitoring, update the implemented site inspection techniques, implement WSP for new sits, and preparing water supply system layout manual. 
The main report findings are: 
a) For the time being and as long as the WSP in a voluntary approach, there is no specific clear statement in any of the Jordanian laws, by-laws, regulations, standards, that requests the developing operational monitoring parameters over control measures related to identified risks through the implementation of the WSPs. Thus, the said legislations do not include definition for the mandate/s of the major agencies working the water sector for carrying out detailed assessment of water systems to define whether the water supply chain can deliver water of a quality that meets the national standards and ensure that any deviation from required performance is rapidly detected and handled, through the adoption of WSP framework. In spite of that, and to a major extent, the current practices in the field of drinking water quality protection and conservation reflect operational monitoring, control measures and verification schemes evident from the high compliance percentages with respect to microbiological indicators that is exceeding 99.3%. 
b) The implementation of the “WSP” in Jordan currently is influenced by many factors such as:
· The acceptance and the support of the top management for the implementation of the “WSP” approach; 
· Financial demands for the implementation of the “WSP” improvement plans, represented by the cost for implementing the “protective control measures and corrective” actions that result from auditing of the “WSP” 
· The availability of qualified WSP team during the development and implementation phases of the WSP. 
c) Personal communication with the water utilities operators shows that, the Water Safety units don’t exist within the internal structure of any of the working utilities in Jordan. Nevertheless, the water quality control departments at Miyahuna and Yarmouk water companies are conducting source water protection and monitoring activities (where needed) as part of their daily mandate. 
Based on this, the report recommends the following:
Include the “WSP” approach as part of the Drinking Water Standard (JS286)
This may entail the preparation of specific instruction or a guideline document addressing the WSP approach and the drinking water resources protection zoning (being part of the WSP approach) to present a systematic style for implanting the said approach.

Amending the Legislative Framework Related to Water Quality Protection & Conservation
There is a need to review and amend the relevant assignment agreements of the water utilities to give the regulatory push to move in that direction, and to change the related institutional arrangements to effectively support the risk-based quality management “WSP” approach.
The water legislations in Jordan should have (where needed) inclusion of article/s that clearly mandate water operators to prepare drinking water quality management plans through the comprehensive, preventive “WSP” approach. 
Enforcement of MWI’s Drinking Water Resources Protection Guidelines should be clearly explained, and more details should be presented about the distribution of exact responsibilities and define the systematic mechanism for monitoring the implementation of the protection process of the water zones. 

Re-activating The Concept of Water Safety Planning Within the Water Sector In Jordan, By:
· Re- Triggering the national “WSP” Steering Committee that was formulated during the period of the “WHO – JP” project.
· “WSP” Implementation by the Water Companies. Pro-active implementation of “WSPs” by water suppliers to improve performance, drinking-water quality and compliance. Thus, the major water suppliers in Jordan should formulate a unit (each in his utility) to follow up the outcomes of the implemented “WSP/s” each in his operation area, and to participate in the future implementation of the “WSP” approach in Jordan.  
· Improve the capacity of the “EPD-WSP unit” within WAJ Central Labs, being the responsible unit for the approval, auditing and to ensure implementing the “WSP” approach. Thus, the said unit should receive the needed training on audit functions, be provided if needed with extra qualified staff, and the needed logistic support. 
· Additional capacity building and training programs on “WSP” development, implementation and monitoring should be secured to relevant staff in MoH, WAJ and the Water Companies and water providers

Starting a National Program for implementing WSP in Jordan
In this regard, several sites were preliminary suggested to start implementing the “WSPs” at each of it, and include the Deek Spring water system (Jerash Governorate); the Al- Zara Ma’ain (from the raw water tank) / Abu Alanda Reservoir Water System (Amman Gov.) and The Mujib Dam Water transfer system (Karak Gov.). 
The next step, for starting a national program for implementing the “WSP” approach in Jordan the following steps will be implemented:
i. Amend the assignment agreements with the Water companies to include that the Water Quality Management should be as per the WSP framework based on the risk management.
ii. Define the water supply systems to implement WSP in cooperation with the Secretary Generals of WAJ and JVA and the CEOs of the water utilities. 
iii. Re-establishing the Water Safety Plan steering committee, which will include a top management representation of the WAJ, JVA and CEOs of the utilities, the Water Quality ASG, and the team leaders of the WSP technical teams and water quality advisors. The role of the steering committee includes:
· Evaluate the institutional and legal frameworks that can safeguard the sustainability of the “WSP” approach in Jordan. This will include the revision of the existing assignment agreements and ensuring that the regulatory role is visible to ensure commitment.
· Approve the individual WSP targets and indicators and support actions to be undertaken to implement WSP framework.
· Supervise and direct the implementation process of the WSP with the team leaders to ensure meeting the targets and the indictors.
· Approve the communication plan with the stakeholders based on their predefined roles and responsibilities.
· Monitoring and Evaluation of the progress of the teams during the implementation phase of the individual WSPs.
· Assess the developed WSP improvement plans and provide the needed support for implementation.
iv. Formulate the technical teams per WSP and nominate the leader for each team.
v. Prepare the scope of work for the team leaders.






[bookmark: _Toc470039372]Introduction
1.1 [bookmark: _Toc470039373]Background
Water Management Initiative (WMI) works on providing the technical support to the water sector to improve efficiency and promote sustainability. Particular emphasis is given to strengthening preconditions to change, such as building service provider autonomy, increasing performance-based accountability, and moving toward commercialization at the service level, all enabled by strong public outreach.  It is built on the understanding that transformational and sustainable change must originate from broad-based local support in a process owned by all relevant stakeholders. WMI has the following four components and primary activities include the following:
· Water Supply Systems: Support development and implementation of a Performance Improvement Plan to improve YWC’s financial performance; support implementation of the IMF Structural Benchmark Action Plan to Reduce Water Sector Losses; and support improvement of ZWA’s utility’s Key Performance Indicators (KPIs). 
· Water Conservation and Demand Management: Support GOJ to strengthen utility demand-side management and support behavior change communication (BCC) in the sector.
· Water Sector Governance: Develop and modify utility Assignment Agreements (AA) to improve performance; support divestment of irrigation management to WUAs; develop and support an independent sector regulator; and support water sector strategic communications, advocacy, gender, and youth.
· Protection of Water Supply: Develop a groundwater management framework; strengthen wastewater treatment performance and compliance; and improve water quality management. 
WMI works with the water sector in Jordan to overcome various challenges facing the sector including limited water resources and the unpredicted increase in population numbers due political situation in the neighboring countries which placed huge pressure on the already overloaded resource and infrastructure service. 
This report is prepared and submitted under the Protection of Water Supply component – improve water quality management. 
The report discusses the current practices implemented by the GoJ related to WSP which was initiated in 2006 through the WHO. The WMI intends to work with MWI and water utilities to institutionalize WSP practices within the water sector in Jordan and to develop and support an action plan for WSP implementation. 



[bookmark: _Toc470039374]Water Safety Plan Definition 
In addition to microbial risks to drinking water, safety may also be threatening by chemical and physical constituents. The World Health Organization Guidelines for Drinking-water Quality (GDWQ), aim to protect public health, and a key way to ensure this, is through the adoption of a Water Safety Plan WSP. 
The use of a comprehensive risk assessment and risk management approach that encompasses all steps in water supply from catchment to consumer is termed water safety plans (WSPs). Moreover, a WSP approach is an improved risk management tool designed to ensure the delivery of a safe drinking water. The objectives of a water safety plan are to ensure safe drinking-water through good water supply practice, that is:
· To prevent contamination of source waters;
· To treat the water to reduce or remove contamination that could be presented in the water resources.
· The extent necessary to meet the water quality targets; and to prevent re-contamination during storage, distribution and handling of drinking-water.
Moreover, according to the Guidelines for Drinking-water Quality WHO (2004) outlines, the water safety plan is an important component for a preventive management framework for safe drinking water. Therefore, the water safety plan, comprises system assessment and design, operational monitoring and management plans (including documentation and communication), that can be implemented through 9 steps, as presented in Figure-1.
In a more practical terminology, implementing a WSP will include the following major steps :
a) Define the physical characteristic of the watershed/s where the water source/s located.
b) Detailed evaluation for the current human activities that take place in the watershed.
c) Detailed evaluation for the available infrastructure in the watershed area, with a special focus on the water distribution system, wastewater collection system, WWTP’s.
d) Major potential pollutants that may impact the quality of the source water. 
e) The implemented techniques in the water treatment/distribution station/s (located within the target water supply system).
f) The status of the water storage facilities (located within the target water supply system).  
g) The implemented methodology for monitoring the source water quality and the quality of the pumped water to the distribution network.
h) The status of the water distribution system (located within the target water supply system). This task will include the evaluation of the potential threats to the quality of the water within this part of the water distribution system.
i) The implemented methodology for monitoring the quality of the provided water to the final users.
Moreover, the following, are general elements that should be taken into consideration within the course of the implemented WSP:
· The implemented quality control procedures by the utility operator, with a special focus on the implemented utility preventive maintenance program.
· The supporting techniques; work methods and the capacity building program implemented by the agencies responsible for managing the source water; the water utility, and the water distribution network.
[image: ]
[bookmark: _Toc470039360]Figure 1: The Steps for Implementing the Water Safety Plan

[bookmark: _Toc470039375]Jordan Experience In Implementing WSP

[bookmark: _Toc470039376]Introduction
In the Year 2002, the USAID funded a project called the “Jordan’s Water Quality Management Program” which introduced the perception of watershed management in Jordan. The overall target of the project was to introduce the concept of water source protection as a tool to conserve the quality of drinking water resources in Jordan. The said program was implemented in the period of 2002 and 2009 over three stages and worked in close cooperation with MWI & WAJ in several areas within the central and northern parts (Jordan Valley area, and in the Governorates of Balqa, Amman, Ajloun and Jerash) of Jordan. 
On the same track, the German Federal Institute for Geoscience and Natural Resources (BGR) started in cooperation with MWI, a source water protection program targeting several important and vulnerable drinking water resources, concentrated also within the central and northern parts of Jordan. The program is still ongoing and BGR is working directly with MWI on different activities in water resources protection.
In 2006, the WHO in collaboration with the Jordanian counterparts initiated the concept of WSP approach. The 1st site that was selected to implement the WSP was the Wadi El-Seer Water Supply System within Amman Governorate. 
The concept was new, as the relevant governmental agencies working in the field of water resources management, and the different water operators in Jordan were used to the laboratory based monitoring. During the said period, the implemented approach in dealing with customer’s complaints related to the quality of supplied water has been largely a reactive approach, rather than preventative as the WSP implies. 
[bookmark: _Toc467073381][bookmark: _Toc470039377]Institutional & Legislative Review
This section of the report presents a summary for the Institutional & Legislative framework in Jordan relevant to the water resources management and can be used as the base for implementing the WSP approach.
[bookmark: _Toc467073383][bookmark: _Toc470039378]Institutional Framework
The following is a rapid overview and a brief summary on the institutional framework for conserving, protecting and monitoring drinking water resources in Jordan. A schematic diagram about the roles and responsibilities for the following agencies is presented in Figure 2.

	Ministry of Water and Irrigation (MWI)

	The major Mandate of MWI focus on planning of water sector, water resources management and monitoring, in addition to water resources studies.

	Water Authority of Jordan (WAJ): 

	The major mandates of WAJ focus on water resources development, drinking water supplies (Operation & Maintenance), water quality monitoring, wastewater treatment, water and wastewater projects.
In general, WAJ has the full responsibility for all the water collection and distribution systems; the wastewater collection and treatment systems and all related project at Jordan. Article No.6 of the said law represents the roles and responsibilities of WAJ towards the water sector in Jordan:
· Develop the water resources in Jordan (quality &quantity wise) and protect it from all types of pollution. also, to supervise and manage the said resources in a wise manner.
· Investigate, explore and develop new water resources to serve the continues increase in the water demands in Jordan.
· Prepare and insure the implementation of all the regulations and instructions related to the conservation of the groundwater basins and its protection from the pollution. Moreover, to insure that, all the water and wastewater facilities are operated in a correct manner by close management and continues monitoring through conducted relevant tests and measurements.


	Jordan Valley Authority (JVA) 

	JVA Major mandates focus on the Jordan Valley development; dam’s operation & Maintenance; irrigation water management; Irrigation water quality and water projects in the Jordan Valley area. Also, JVA is responsible to ensure the correct implementation of the for the protection of the drinking water resources


	Ministry of Health (MoH) 

	Monitoring and controlling drinking water to ensure suitability for human use, monitoring wastewater against Jordanian Standards. MoH surveillance includes: 
·  Inspection of all water sources, distribution reservoirs, networks, wastewater treatment plants, public swimming pools. 
·  Inspection of the re-use of treated wastewater downstream and the irrigated crops (restricted irrigation). 

According to the law No. 47/Year 2008, MoH through The Environmental Health Directorate is responsible to conduct all relevant monitoring programs for all water resources used for drinking purposes, to insure its safety for the human usage through its computability with the Jordanian Standard for drinking water (JS 286Year 2015). Also, MoH have the authority to stop the distribution for any unsafe water for domestic usage.

The authority of the MoH through the environmental health directorate (in association with the Health Directorate for each Governorate) covers the Groundwater wells (Governmental & Private), springs, water distribution network, pumping stations, tanks, posters and the household tanks.

To achieve the above, water samples are collected and analyzed (physical, chemical & biological) at the laboratories of “MoH” environmental health Directorate and at the labs of the “MoH” health directorates in the different governorates. The frequency for samples collection and conducted analyses is computable with the Jordanian Standard for drinking water (JS 286Year 2015).


	Ministry of Environment (MoEnv)

	“MoEnv” is dealing with the water as one of the major elements of the environment. Thus, in Jordan, “MoEnv” is responsible for environmental research and protection, water and waste monitoring, environmental monitoring and pollution prevention.


	Ministry of Agriculture (MoA) 

	MoA responsibility with relation to water focus on the used Irrigation water quality and quantity monitoring. Also, manage (as much as possible) the farmer’s practices in using pesticides and insecticides, soil analysis, research.


	Jordan Institute for Standards and Metrology (JISM)
	JISM is responsible for setting standards and specifications (among Others) for drinking water and other water related issues.



	Ministry of Interior (MoI)

	Enforcement of laws and regulations related to water quality and water resources protection. Moreover, the Royal Department for The Environmental Protection (The Rangers) participate in environmental conservation in Jordan. In this regard, a memorandum of understanding was signed in 2011 between the MWI and the Rangers to monitor and assist protection activities in the catchment areas
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[bookmark: _Ref467059072][bookmark: _Toc470039361]Figure 2: Roles & Responsibilities of The Different Institutions Related to Drinking Water System Management[footnoteRef:1] [1:  Final Report For Review & Asses the current National Dirking Water Quality System & suggested Needed Upgrades – WHO Center For Environmental Health Activities – Amman – Jordan – 2012.] 



[bookmark: _Toc470039379]Legislative Framework
Table 1 presents a summary for the relevant legislations that govern water quality-related activities and requirements in Jordan.

[bookmark: _Ref467060209][bookmark: _Toc470039354]Table 1: Summary of The Major Jordanian Legislation Related to The WSP
	Organization
	Laws & By Laws
	Regulations & Instructions
	Standards
	Others (Strategies, Polices, MOUs)

	Ministry of Water and Irrigation (MWI)
	MWI Bylaw No.52 of Year 1992
	· Groundwater Control Regulation No. 85 for 2002, and Regulation No. 76 for 2003 for the Amendment of Groundwater Control 
· MWI Instructions for the protection of the drinking water resources- 2011
	
	·  National Water Strategy of Jordan, 2016 – 2025 
· Surface Water Utilization Policy. – Year 2016
· Groundwater Sustainability Policy- Year 2016. 
· Water Substitution and Re-Use Policy. Year 2016.

	Water Authority of Jordan 
	WAJ Law No 18 of 1988 

	
	· Drinking Water Standard No. 286:2008 
· Jordanian Standards 893/2007 – Water – Reclaimed Domestic Wastewater).
· JS No. 202/2006 –Industrial Wastewater Treatment),
· JS No. 1145/2006 - Sludge – Reuse of treated sludge in agriculture.
	

	Jordan Valley Authority (JVA)
	JVA Law No.19/Year 1988 and its amendments/ Law No. 30 of 2001
	
	
	

	Ministry of Health (MOH)
	The public health law No. 47 /Year 2008
	
	
	

	Ministry of Environment (MoEnv.)
	Environmental Protection Law No 52 of 2006 

	·  regulations for the protection of water of 2005.
· Manufacturing, transporting and using organic fertilizers – Year 2006.
· EIA Regulation -Year 2003.
· Regulation for soil protection -2005.
· Regulation for solid wastes management -2005.
· Managing Hazardous materials -2005.
· Managing Hazardous Wastes Regulation -2003.
· Site selection for development projects -2012
	
	

	Ministry of Agriculture (MOA)
	Agriculture Law No. 13/2015
	Instructions for the usage of reclaimed water, brackish water and saline water for irrigation purposes – Year 2007
	
	

	Jordan Institute for Standards and Metrology (JISM) 
	JISM, Standards & Specifications Law No.22 of 2000 
	
	
	

	Ministry of Interior 
	Jordanian law No. -16/Year 1960 and it amendments represented by Law No. 8/Year 2011.

The main articles related to the water conservation and protection are articles No.: 455 – 456-457 – 458.
	
	
	

	The Royal Department for The Environmental Protection (The Rangers)
	
	
	
	A memorandum of Understanding was signed in 2011 between the MWI and the Rangers to monitor and assist protection activities in the catchment areas.



[bookmark: _Toc470039380]Start of the WSP Program
In the Year 2009, a Joint Program (JP) named “Adaptation to Climate Change to Sustain Jordan’s MDG Achievements,” was launched by four UN agencies working in Jordan (namely UNDP, WHO-CEHA, FAO, and UNESCO) and the Jordanian Government. The “WHO-JP” aims at protecting human health against water scarcity induced by climate change, through sustain access to improved water supply sources despite increased water scarcity induced by climate change and to Strengthen adaptive capacity for health protection and food security to climate change under water scarcity conditions.  
The main program output was to strengthened the National Drinking Water Quality Management System (DWQMS) at central and periphery levels. Achieving this output required a series of activities that were implemented in full synchronization to each other, that include the three main pillars of system management: processes, personnel and tools:
· Processes: With the start of the “WHO-JP” and in response to the national counterpart’s request, they emerged the need to come up with a clear outcomes and outputs to institutionalize the concept of WSP and to nationally adopt the changes in the “DWQMS” from the current reactive approach to the risk management preventative approach. The “DWQMS” and pertinent legislations were assessed with stakeholders’ consultation.  Revision on the implemented practices took place and recommendations were presented for the transformation needed. Thus, there was an increased awareness of the national counterparts to adopt the preventative approach in the “DWQMS”.
· Personnel: Training needs assessment revealed the areas where capacity building was needed, thus, training programs were implemented targeting all management levels: top management, middle management and the technical staff of the water providers, operators and environmental health staff in Jordan. Along with these activities, personnel responsible for “DWQMS” were trained and networks created to work collectively within the required risk management approach kingdom wide.
· Tools: Water quality testing laboratories enhanced and provided with better equipment to identify the slightest water quality deterioration promptly for timely actions in that regard.

For correct implementation of the WSP concept, the following two committees were formulated: 
A. The National Guiding Committee for “Water Safety Planning” Implementation:
Included representatives (high management level representatives) from the WAJ MOH and the major operating companies such as (Miyahuna, Yarmouk and Aqaba companies). The official formulation letter for the said committee is presented in Annex-1 of this report.
B. The Technical Committee (Task force teams & WSP teams)
This committee covers the following technical specialties directly responsible for the implementation of the WSP and include: Hydrology and hydrogeology, electrical\ Mechanical \ Civil Engineering; chemists and GIS specialists. The personal of this team might varies according to the location where the WSP is implemented, and usually represent the WAJ, MOH, WAJ- Central Labs in addition to the major water utilities operators (each in his area).
Accordingly, the WSP approach was tested in five demonstration areas selected by the steering committee with the support of the project’s technical committee. The selected sites cover supply systems in Urban and Rural areas. Also, the sites were also selected to compare performance of water companies versus traditional government water directorates.

[bookmark: _Toc470039381]Training & Capacity Building
Within the course of the implemented program, the “WHO” regional Office in Amman held a “Water Safety Plan National Advocacy & Training Workshop”, with the following two levels:
· One-day workshop on 25 Sep.2011 for all the participants in the project, including high level management representatives from the relevant governmental agencies such as the “MoH”; “MWI”, MoEnv”. The objective of the said workshop was to introduce the project concept, the proposed work plan and the planned outcomes from the project.
· Three days’ workshop focused on a Classroom-Based training on system assessment of WSP, during the period of 26-29 Sep.2011. The participants in the said workshop include representatives from the aforementioned agencies (Mid- Level Management Staff & Technical Staff).
· During the period of 13-17 Nov.2011, the “WHO” office in Amman conducted a “Classroom-Based Training on System Assessment WSP and operational Management” workshop in Amman – Jordan. The purpose of the said workshop was to present to achievements of the technical groups that were working on preparing the WSPsfor the five demonstration sites in Jordan. 
During the year 2011, an intensive training program consist of 12 modules was prepared and provided for the technical teams that were working on preparing the WSPsfor the five selected demonstration sites in Jordan.
Moreover, during the period of 2011/2012 several meetings were conducted for the technical team working on preparing the WSPs for the five demonstration sites. The purpose of the said meetings was to follow the work progress in the demonstration sites; find a solution for the obstacles that faced the implantation of the aforementioned “WSPs”. 
[bookmark: _Toc470039382]The Implemented Demonstration Sites

Following is a summary description for the conducted WSP for the six WSP demonstration sites. Location map[footnoteRef:2] for the selected five demonstration sites is presented in Figure 3.  [2:  Water Safety Plan National Advocacy Training Workshop – WHO- Amman/Jordan – 26-29 Sep.2011] 
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[bookmark: _Ref467139304][bookmark: _Toc470039362]Figure 3: Location Map For The five WSPs Demonstration Sites



1. Wadi Esir Spring Water Supply System 
The major pollutants that might affect the quality of the water of the Wadi Esir Spring’s water distribution system are as the following:
· The high turbidity levels in the springs water during the winter season as a result of the local high intensity low duration rainfall events.
· The usage of cesspits in several residential areas upstream of the spring, resulted in the overflow of many of these cesspits during the winter season. Also, the usage of these cesspits in a Karstic Wadi Esir spring area participate in polluting the quality of its water.
· The overflow from the sewer lines within the upstream part of the watershed due to accidental blockage in the system and the possible vandalism for the said system.
· The over usage of fertilizers and pesticides at the agricultural parts of the watershed.
· The uncontrolled dumping of the different types of solid wastes at the upstream parts of the watershed.
·  The sudden stoppage in the spring’s treatment plant due to maintenance limitations.


This was the first demonstration site and is located in Amman Governorate. The site is operated by Miyahuna company and supplies Wadis Esir area.

The catchment area of the said spring is small, but includes several land use patterns such as residential, agricultural, commercial & services in addition to small scale industrial facilities. 










2. Wadi Arab Drinking Water Supply System

Wadi Al- Arab drinking water supply system is a major source for providing Irbid governorate with more than 30% of its domestic water demands. The system is operated by the Yarmouk water company. The system is located within the Northside wadis basin in the northwestern parts of Jordan, and the groundwater catchment area for the following water sources that supply the system, is 240 Km2: Major potential pollution sources that might affect the quality of the water within Wadi Al-Arab water supply system:
· The presence of landfill site in the northern parts of the watershed, without taken the appropriate mitigation measures during the dumping process of the different types of solid wastes.
· The presence of livestock and chicken farms in different parts of the watershed area, even close the system’s supplying wells; in addition to the uncontrolled dumping of livestock wastes in different parts of the watershed.
· The usage of cesspits in many of the villages located within or close to the target watershed, due to the absence of wastewater collection system.
· The presence of several fuel stations in the northern and northeastern parts of the subject watershed.
· The pipe transmitting the treated wastewater from Foura and dougher is passing close to some of wadi Al-Arab wells. Thus the possibility for broken the pipe line and the overflow of the manholes needs to be considered. 
· The extensive agricultural activities within the watershed and the associated over usage of fertilizers and pesticides. 


· Wadi Al- Arab Wells: 14 wells.
· Tabaqat Fahel Wells: 5 wells.
· Al- Manshiya Wells: 2 wells.
The study area included many springs used in the past to cover major part of the domestic and agricultural water demands. Many of these springs became dry due to the continuous drop in the groundwater level in the area, in addition to the climate change phenomena that affected the weather status in Jordan. 
The water from the aforementioned sources is mainly used to cover part of domestic water demands and partially used for agricultural and industrial purposes.


3. Zai water supply system  
Major  potential pollution sources that might affect the quality of the drinking water within Zai water supply system:
· Storm water event causing soil drifting (erosion) in King Abd Allah Canal which cause an increase in raw water Turbidity and Alive Nematodes counts at Dair Alla intake pump station.
· Different types of human activities close to the surface water sources of the system.
· Different types of mechanical or electrical failure (malfunction) represented by: 
· The increase in Algae count in raw water at intake pump station due to high temperatures or operating new resources in Summer.
· Failure of PAC feeder reactors causing increase THMs & odor concentration in the effluent water.
· Failure of ferric sulfate feeder causing increase in turbidity &PO4 concentration in the effluent water.
· Failure of chlorine unit causing pumping non disinfected water.
· Failure of CLO2 reactors due to mechanical or electrical failure (malfunction) causing Dair Alla pump station stop.
· Electricity cut off from the main source or from the pump stations internal net which cause Zai WTP stop.


Zai water supply system is Operated by Miyahuna and is one of the major water supply sources for Amman and the Balqa Governorates. The water sources that supply this system (All collected at King Abdullah Cannel) are: 
·  Surface water from Tibrias lake
· Surface water from the Yarmouk river 
· Surface water from Al-wehdah & Wadi Al- Arab dams
· Groundwater from Al-mukahiba wells
· Abu Al-Zegan water treatment station




4. Karamah Drinking Water Supply System

Karamah Drinking Water Supply System which is operated by the Balqa water directorate is one of the important sources of domestic water to the Balqa Governorate. After the stoppage of the Karamah Dam water desalination unit as a result of the decrease of the discharge of the Juraiah wells and the increase of the salinity of its water, three private groundwater wells were rented with an average capacity of 190 m3/hr, to provide the consumers at Al-Karamah area (1250 beneficiaries).
The watershed area which was evaluated within the course of the conducted WSP was 191 Km2, and extents between the Northern side wadis basin and the Jordan valley basin. Furthermore, the study area included 54 private and governmental groundwater wells and 20 springs, in addition to the Wadi Shuaib dam site.


5. La’joon Drinking Water Supply System 
La’joon Drinking Water Supply System is operated by the Karak water directorate and is considered as one of the major sources to provide the Karak Governorate with its domestic water demands. The water sources for the said system are totally groundwater and include:Major potential pollution sources that might affect the quality of the drinking water within La’joon water supply system:
· The intensive agricultural practices in the watershed, associated with the over usage of fertilizers and pesticides.
· The presence of livestock and chicken farms, associated with the uncontrolled disposal of the fluid and solid wastes resulted from these farms.
· The usage of cesspits in many residential areas within the watershed due to the absence of a wastewater collection system serving those areas.
· The accidental spillage from the La’joon wastewater treatment plant located close to the major groundwater wells field. 
· The possibility of groundwater pollution due to flooding of the waste water treatment plant to the nearest valley close to the main production wells in the watershed due to the geological feature (karst Phenomena) of the area and incapability of the plant to the inlet quantity of flow.
· Electricity cut off from the main source  
·  Increase of Iron Content in treated water due to stoppage of chlorination unit
· Animals or birds stool reach through the damaged and deteriorated cover to the storage water tank.
· Vicinity of septic tanks to the water pipes network leads to quick deterioration for the pipes that might leads to entering of sewage to pipes that causes pollution change in odor and taste of water.
· Maintenance works for network pipes might lead to seepage of different types of pollutant to the network pipes
·  In many residential areas, the close distant between the septic tanks and the ground base water tanks might cause the sewage seepage to tanks lead to deterioration in the quality of the available drinking water to the consumers.
· Leaving the house holding tanks without covers causes entering of pollutants, falling of birds in the tanks.


· Sultanah Wells: 11
· La’joon Wells: 31 
· Al-Ghwier Wells: 4

The studied area (1464Km2) extends over the Mujib and Al- Hasa catchment areas, and include 162 groundwater wells (governmental and private well in addition to 36 springs. 




6. Aqaba Drinking Water Supply System 
Aqaba Drinking Water Supply System is operated by Aqaba Water Company and is the only source of supply for Aqaba Governorate. Major potential pollution sources that might affect the quality of the drinking water within Wadi Al-Arab water supply system:
· Livestock presence close to the head of some of the supplying wells and the possible accumulation of its fluid and solid wastes within the 1st protection zone of the wells, this condition might affect the quality of the produced water on the long run.
· Cut off the power from the power station lead to stop the supply to the main reservoirs and delay the supply to the users at Aqaba City.
· High or low levels of the residue chlorine under the recommended value due to operational problems.
· The steel covers of the aboveground- and below ground reservoirs are corroded
· Corrosion at the main lines (that are made of ductile).
· The usage of inappropriate material type for the Household tanks will have a direct negative impact on the public health of water consumers
· Keeping the household roof tanks without a cover might negatively affect the public health of the water users from the said tanks to the possible entrance of harmful materials to the tank.



The total number of the supply wells is 17 located within the Disi Area with a total production capacity of 21 MCM/Year. 

Being abstracted from a deep confined aquifer, the supplied water to the subject system is of very good quality, where only provided with chlorination during the treatment process.

[bookmark: _Toc467152345][bookmark: _Toc470039383]Outcomes from The Implemented JP-WHO Project 

The outcomes from the implemented Project were the following: 

· Establishing the top management governmental and semi-Governmental umbrella for Implementing WSP approach.
· The preventative DWQMS and the developed Water Safety Plans were tested in the five demonstration areas after formulation of the national steering committee (top management of Water and Health sectors), the task force teams (middle management) and WSP teams (middle management and technical staff). 
· Capacity building is the corner stone and the limiting factor in the sustainability of the WSP approach. Thus, the initiatives to enhance the capacity development and the utilization of collective knowledge went in harmony and synchronization with the development of WSP in the five demonstration sites, that formulated a national team of specialists in water quality, operators, GIS, geologists and public health working as one unit to develop and implement of the WSP approach.
· The role of the surveillance body in Jordan that is the MoH was more discrete to secure adequate readiness on the national level for the surveillance function within the WSP approach. 

[bookmark: _Toc470039384]Post-program Phase 
The Planning and Evaluation Directorate (PED) of WAJ Central labs was established and has been working on the following activities in association with the other relevant governmental agencies.

i. Follow up & Monitoring
The team conducts site visits to verify and check the implementation of some of the critical mitigation measures and corrective actions that were listed within the WSP reports for the previously mentioned 6 pilot sites. The team also conducts regular inspection for the different vulnerable water sources within the different parts of Jordan. 

ii. Update the Implemented Site Inspection Techniques
Based on the gained experience for the previously implemented WSPs and to fulfill the requirements of the WSP guidelines and procedures, the following two main site inspection checklists were developed and implemented by the PED team.
· Checklist for defining the Hazardous related to the water supply system. 
· Checklist for defining and evaluating the operational and environmental Hazards. 

iii. Conduct WSP for New Selected Water Supply Systems
WSP for the following water distribution systems are under preparation:
· The Rusiefa area water distribution system within the Zarqa Governorate.
· The Sheryah Spring’s water distribution system within the Balqa Governorate.
· AL-Taybah water distribution system within the Balqa Governorate.
iv. Preparing A National Water Supply Systems Layout Manual 
One of the major outcomes of the implemented JP-WHO project, was, the preparation of a comprehensive manual for the layout of the current water distribution system within the Kingdom of Jordan. The said manual was divided on governmental level, where for each governorate, the layout for all the “in-use” water distribution systems are listed in addition to the implemented water treatment techniques.


[bookmark: _Toc470039385]Findings & Recommendations
This section presents the major findings regarding the conducted review for the current status of the WSP approach implementation in Jordan. Furthermore, the appropriate recommendation for better implementation for the said plan are presented also.

[bookmark: _Toc470039386]Findings
a) In page 10 of the National Water Strategy (2016-2025) under the sub title "Drinking water quality" it is clear that WSP is the desired approach. 
b) For the time being and as long as the WSP is a voluntary approach, there is no specific clear statement in any of the Jordanian laws, by-laws, regulations, standards, that requests the developing operational monitoring parameters over control measures related to identified risks through the implementation of the WSPs. Thus, the said legislations do not include definition for the mandate/s of the major agencies working the water sector for carrying out detailed assessment of water systems to define whether the water supply chain can deliver water of a quality that meets the national standards and ensure that any deviation from required performance is rapidly detected and handled, through the adoption of WSP framework. In spite of that, and to a major extent, the current practices in the field of drinking water quality protection and conservation reflect operational monitoring, control measures and verification schemes evident from the high compliance percentages with respect to microbiological indicators that is exceeding 99.3%. 
c) The implementation of the “WSP” in Jordan currently is influenced by many factors such as:
· The acceptance and the support of the top management for the implementation of the “WSP” approach; 
· Financial demands for the implementation of the “WSP” improvement plans, represented by the cost for implementing the “protective control measures and corrective” actions that result from auditing of the “WSP” 
· The availability of qualified WSP team during the development and implementation phases of the WSP. 
d) Personal communication with the water utilities operators shows that, the Water Safety units don’t exist within the internal structure of any of the working utilities in Jordan. Nevertheless, the water quality control departments at Miyahuna and Yarmouk water companies are conducting source water protection and monitoring activities (where needed) as part of their daily mandate. 

[bookmark: _Toc467152350][bookmark: _Toc470039387]Recommendations
The following section of the report presents the recommendations for reactivating the concept of Water Safety Planning in Jordan.
Include the “WSP” approach as part of the Drinking Water Standard (JS286)
This may entail the preparation of specific instruction or a guideline document addressing the WSP approach and the drinking water resources protection zoning (being part of the WSP approach) to present a systematic style for implanting the said approach.
Amending The Legislative Framework Related to Water Quality Protection & Conservation
There is a need to review and amend the relevant assignment agreements of the water utilities to give the regulatory push to move in that direction, and to change the related institutional arrangements to effectively support the risk-based quality management “WSP” approach.
The water legislations in Jordan should have (where needed) inclusion of article/s that clearly mandate water operators to prepare drinking water quality management plans through the comprehensive, preventive “WSP” approach. 
Enforcement of MWI’s Drinking Water Resources Protection Guidelines should be clearly explained, and more details should be presented about the distribution of exact responsibilities and define the systematic mechanism for monitoring the implementation of the protection process of the water zones. 
Re-activating The Concept of Water Safety Planning Within the Water Sector In Jordan, By:
· Re- Triggering the national “WSP” Steering Committee that was formulated during the period of the “WHO – JP” project.
· “WSP” Implementation by the Water Companies. Pro-active implementation of “WSPs” by water suppliers to improve performance, drinking-water quality and compliance. Thus, the major water suppliers in Jordan should formulate a unit (each in his utility) to follow up the outcomes of the implemented “WSP/s” each in his operation area, and to participate in the future implementation of the “WSP” approach in Jordan.  
· Improve the capacity of the “EPD-WSP unit” within WAJ Central Labs, being the responsible unit for the approval, auditing and to ensure implementing the “WSP” approach. Thus, the said unit should receive the needed training on audit functions, be provided if needed with extra qualified staff, and the needed logistic support. 
· Additional capacity building and training programs on “WSP” development, implementation and monitoring should be secured to relevant staff in MoH, WAJ and the Water Companies and water providers
Starting a National Program for implementing WSP in Jordan
In this regard, meetings were conducted with the following key players in the field of water safety planning in Jordan:
· H.E Eng. Muner Owais – The CEO, Miyahuna Water Company
· Eng. Suzan Al- Kilani – Advisor to HE. The Minister of Water & Irrigation
· Eng. Majedah Al- Zoubi- Quality Control & Assurance Manager – Miyahuna Water Company
· Eng. Amer Haroun – Head of laboratory Section - Miyahuna Water Company
· Mr. Refat Bani Khalaf – Head of Planning & Evaluation Directorate – WAJ Central Labs – Water Authority of Jordan.

Moreover, to ensure the continues availability of suitable drinking water for the people of Jordan, it is highly required to start a national “WSP” program using the cumulative experiences that was gained by the different directorates at the “MWI” and the “WAJ” in addition to the water utilities operators in Jordan. The suggested sites to be considered for the proposed “National Water Safety Planning Program” are presented in Table 2 .

[bookmark: _Toc470039355]Table 2: Recommended Sites for Implementing The WSPs In Jordan – Preliminary Selection
	Governorate
	Water Source /r Water System
	Justification

	Jerash
	Al- Deek Spring  
	· Surrounded by uncontrolled human activities.
· The subject spring is the major source of water to the western parts of the Jerash Governorate.
· The existing treatment works need thorough assessment and inspection and development of O&M schemes for sound operation.
· Water is supplied to consumers via an old distribution system.

	Amman 
	Al- Zara Ma’ain (from the raw water tank) / Abu Alanda Reservoir Water System
	· Quality assurance for the national water carrier system.
· Investigate the adequacy of the existing blending reservoirs at Abu Alanda with respect to efficiency of the blending operation with Disi water.
· To make sure that enough water quantities are available for blending with Disi water and make recommendations in that regard.  

	Karak
	The Mujib Dam Water transfer system
	· Define control measures for the fluctuation of the raw water quality in order to ensure sustainable and continuous operation of this new water supply system.
· Define the potential threats that affect the quality of the water transferred through the system. Accordingly agree on the protection measures that can eliminate the potential threats to the quality of this system’s water.
· Propose efficient sediment removal from the dam and efficient control of the stratification.

	Note:
The above presented table will be discussed and finalized through meetings with the responsible unites within “WAJ”; Miyahuna water company, and Yarmouk water company.  Accordingly, a national water safety planning action plan will be activated.








[bookmark: _Toc470039388]Next Steps
To start a national program for the implementation of the “WSP” approach in Jordan, the following steps will be implemented:
i. Amend the assignment agreements with the Water companies to include that the Water Quality Management should be as per the WSP framework based on the risk management.
ii. Define the water supply systems to implement WSP in cooperation with the Secretary Generals of WAJ and JVA and the CEOs of the water utilities. In this regard meetings will be held with the aforementioned decision makers to finalize the selection of the water systems where the “WSP” approach will be implemented.
iii. Re-establishing the Water Safety Plan steering committee, which will include a top management representation of the WAJ, JVA and CEOs of the utilities, the Water Quality ASG, and the team leaders of the WSP technical teams and water quality advisors. The role of the steering committee includes:

· Evaluate the institutional and legal frameworks that can safeguard the sustainability of the “WSP” approach in Jordan. This will include the revision of the existing assignment agreements and ensuring that the regulatory role is visible to ensure commitment.
· Approve the individual WSP targets and indicators and support actions to be undertaken to implement WSP framework.
· Supervise and direct the implementation process of the WSP with the team leaders to ensure meeting the targets and the indictors.
· Approve the communication plan with the stakeholders based on their predefined roles and responsibilities.
· Monitoring and Evaluation of the progress of the teams during the implementation phase of the individual WSPs.
· Assess the developed WSP improvement plans and provide the needed support for implementation.

iv. Formulate the technical teams per WSP and nominate the leader for each team.
v. Prepare the scope of work for the team leaders.
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