TOWARD RIVER RESTORATION

All rivers when they travel the earth are good and blessed and sweet and bring pleasure to the world (Pirkei de-Rabbi Eliezer, 9)
Twelve major rivers flow to the Mediterranean Sea, fifteen to the Jordan River and to Lake Kinneret. At one time, most flowed with water during all or most seasons of the year and supported diverse ecosystems in which fauna and flora thrived and flourished. Today, nearly all have been tapped at their source to supply urban and agricultural demand, their waters replaced by urban, industrial and agricultural effluents. The exception is the Taninim river which still maintains its flow (some 20 MCM annually) due to the fact that the water is brackish, with salinity levels reaching 1800 mg/liter chlorides, making it unsuitable for drinking and irrigation. 

As a result of long-time neglect, born of accelerated population and economic growth on the one hand, and low environmental awareness, on the other, Israel’s rivers have become plagued by pollution. Layers of toxic sludge, from industrial effluents laden with heavy metals and chemical compounds, have settled in some riverbeds; tangled thick vegetation and surface runoff have stopped water flow in other rivers. Water scarcity has taken its own toll - reducing flows and aggravating pollution since almost no dilution of inadequately treated wastewater can take place. 

The Ministry of Environment, responsible for preventing pollution of the country’s water sources, has placed river restoration high on its list of priorities. The reasons are self-evident: 

1. Rivers are sensitive indicators of environmental conditions in the watershed area and are central components in pollution prevention.

2. River rehabilitation facilitates the preservation and rehabilitation of unique aquatic habitats.

3. Rivers and their environs provide open spaces for public recreation and leisure.

River Rehabilitation Authority

River rehabilitation began in 1989 with the creation of the Yarkon River Authority. By 1994, another statutory authority was created: the Kishon River Authority. But the major breakthrough for most of the country’s streams came in 1993 with the creation of the River Rehabilitation Authority. The Authority, established by the Ministry of the Environment and the Jewish National Fund, coordinates responsibilities,  financial resources, and professional knowledge  in cooperation with the Water Commission, Ministry of the Interior (Planning Administration), Ministry of Tourism (Israel Government Tourist Corporation), Ministry of Agriculture (Soil Conservation and Drainage Division), Nature and National Parks Protection Authority, and local authorities adjacent to the rivers. 

The Authority is dedicated to the following major goals:

 Restoration of rivers through clean up and prevention of pollution, release of sufficient quantities of good quality water to river channels, and rehabilitation of adjacent landscapes and ecosystems

 Promotion of the ability of rivers to serve as drainage channels for flood control;

 Control of development in the environs of rivers on the basis of existing and potential nature and landscape values for purposes of nature protection, recreation, tourism, education and research.

Effluent Discharge Requirements

A major obstacle on the road to restoration is the chronic lack of adequate water supplies. On the one hand, lack of freshwater makes dilution of effluents near impossible.  On the other hand, cessation of all effluent discharge would leave many rivers dry. Following years of drought, a decision was taken in the early 1990s to allow for the discharge of high-quality of effluents into riverbeds when freshwater allocations are unavailable.  Scant rainfall over the past few years has exacerbated the problem. In the Na’aman, Taninim and Yarkon rivers, where springs still flow, decrease of water has adversely affected flora, fauna and unique ecosystems. At the same time, the continuous increase in wastewater quantities makes it imperative for Israel to adopt a coherent policy on the use of effluents for river restoration. 

Today, treated effluents are considered as an acceptable water source for river restoration, based on the following conditions:

 Wastewater treatment needs to be at a tertiary level, including removal of organic matter, nitrogen, phosphorous and ammonia, and including disinfection and aeration of the final effluents; 

 Release of effluents to the river should only follow storage in a reservoir for ‘polishing’ purposes, with a retention time of 10 days or more;

 The point of discharge should be such as to prevent damage to existing natural habitats and to allow for convenient inspection and monitoring of effluent quality.

Regulations setting stringent effluent quality levels for discharge into rivers have recently been prepared by the Ministry of the Environment.

Stages in River Restoration

The long and complex process toward restoration requires significant financial resources, close coordination among all stakeholders and wide-based  public involvement and support. Three primary stages have been identified in the restoration process: planning, execution and operation. 

1) Planning: Restoration is based on the findings of ecological and environmental surveys and is guided by a masterplan for river rehabilitation that takes account of the sensitivity and vulnerability of rivers to development. Masterplans are followed by statutory  outline schemes for preservation of open spaces and allocation of areas for controlled development, detailed plans for rivers sections designated for development and plans to assure water allocations in the quality and quantity required to meet ecological and development needs.

2) Implementation: During  this stage, the river is cleaned up and sources of pollution are removed, a steady flow water at the required quality is supplied, and tourism and recreation centers are established.

3) Operation: This stage calls for the maintenance of water systems, drainage, parks and other infrastructures, on the one hand, and for steps to assure compliance with master and statutory plans, on the other hand. 

Twelve coastal rivers and two rivers on the eastern basin are currently undergoing rehabilitation. In all, local river authorities have been established and masterplans have been drawn; in most, statutory plans for preservation of open space have been prepared and the implementation stage has begun; in yet others landscape and park development has been initiated. Notable examples in which recreation and tourism sites have been established include sections of the Kishon, Taninim, Hadera, Alexander, Yarkon, Lachish and Harod rivers.

Stepped Up Enforcement 

Since the early 1990s, the Ministry of the Environment has repeatedly used  its authority under the Water Law, the Cleanliness Law, the Prevention of Sea Water Pollution from Land-Based Sources Law and the Licensing of Businesses Law to stop the pollution of the country’s water sources. In one case, the ministry used the Licensing of Businesses Law (which provides for the administrative or judicial closure of businesses not abiding by the law, its regulations or conditions) to stop a Jerusalem-based poultry slaughterhouse from discharging its brines into the Soreq River.  In another case, a temporary injunction was obtained against Zur Hadassah (a hilltop community in the Jerusalem Hills area) prohibiting it from populating new houses until such time that a facility for sewage treatment is established.  In yet another case, the local council of Bnei Ayish and its head were indicted for breaching the Water Law and allowing the contamination of water sources in the area, including the Lachish River. Still other cases saw the conviction of pig-farm owners in the northern part of Israel (Reina-Nazareth) who discharged their wastes to the Zippori River without treatment. 

In recent years, enforcement efforts have been stepped up significantly.  A computerized databank on pollution sources in the country’s rivers, encompassing 200 point sources of pollution, has been prepared and enforcement against violators of the law has been intensified. Potential polluters of rivers are subject to strict inspection and supervision and, in case of contamination, warnings, investigations and legal claims are initiated. The first stage of enforcement is administrative by means of warnings, hearings and orders. If administrative enforcement is not effective, investigations, at times leading to criminal proceedings, are initiated. Over the past three years, enforcement has been targeted at 200 polluters, over 50 investigation files were opened and 25 court convictions have ensued. 

Stepped up enforcement, frequently against municipalities and mayors who bear responsibility for wastewater treatment, has also accelerated the establishment or upgrading of treatment plants, bringing a stop to one of the leading sources of river pollution. It should be noted, however, that most of the new treatment plants were designed to produce effluents with concentrations of B.O.D. and T.S.S. not exceeding 20 and 30 mg/liter, respectively, in accordance with requirements set in regulations issued in 1992. However, in a few cases, plants were designed to conform with future requirements for effluent discharge to rivers. One notable case is the Ramat Hasharon plant, which began operating in the summer of 1999, and discharges tertiary level effluents into the Yarkon River. 

New and Upgraded Treatment Plants in the Vicinity of River Basins

	River Basin
	Treatment Plant
	Year of Operation

	Na’aman
	Karmiel
	1999

	Kishon
	Afula

Haifa
	1997

2000 (upgrading)

	Taninim
	Connection of Ohr Akiva and Binyamina to Hadera 
	1999

	Hadera
	Hadera
	1996

	Alexander
	Netanya
	1996

	Poleg
	Ra’anana
	1997

	Yarkon
	Kfar Sava-Hod Hasharon

Ramat Hasharon
	1997

1999

	Soreq
	West Jerusalem

Beit Shemesh
	1999

2000

	Ivtach
	Ashkelon
	2000

	Lachish
	Kiryat Malachi
	2000

	Amud
	Zefat
	2000 (upgrading)


The Role of the Ministry of the Environment

The Ministry of the Environment takes an active part in the Administration by establishing quality standards for river water and for effluents discharged to rivers, monitoring water quality in rivers and effluents discharged to them, stopping pollution of the rivers, planning rehabilitation activities along with local river authorities, determining the quantity and quality of water needed for rehabilitation, and documenting progress as part of an overall education and information effort.  

Following are some of the salient achievements to date: 

 An environmental standard for water quality in the Kishon River, the country’s most polluted river, has been prepared.

 Draft regulations on effluent standards for discharge to rivers have been prepared.

 Monitoring of water quality monitoring in rivers is conducted biannually as part of a multi-annual program. 

 Monitoring of water quality in 110 effluent reservoirs is conducted annually.

 Monitoring of total suspended solids, biological oxygen demand, boron and chloride in 60 large sewage treatment plants is undertaken. 

 Monitoring of sediment quality in some coastal rivers (e.g., Yarkon, Hadera, Soreq, Lachish and Alexander) has been initiated. 

 Enforcement of the Water Law, Business Licensing Law, Cleanliness Law and Law for the Prevention of Pollution from Land Based Sources has been stepped up.

 Since 1992, when regulations defining effluent quality in treatment plants were first promulgated, some $120 million have been invested annually in a nationwide campaign to build new wastewater treatment plants and upgrade outdated ones. 

 The Ministry of the Environment and the JNF commissioned a multi-annual working plant for river rehabilitation which sets out priorities for planning along with necessary budgetary allocations. 

 The Ministry of the Environment and the Water Commission commissioned a study on the economic value of water allocations (freshwater and recovered) for river rehabilitation, using the Soreq River as a model. The model should serve as a basis for decision making on water allocations by the Water Commission. 

 Guidelines on water allocations for the rehabilitation of eight coastal rivers were prepared. It was determined that the water necessary to rehabilitate these rivers totals 51 MCM. 

 Information and education initiatives have been undertaken to promote public awareness and participation including: study days on river rehabilitation, production of a calendar focusing on rivers, publication of newsletters and booklets, an Internet site, and an educational center on the banks of the Yarkon River. 

 Preparation of surveys on surface runoff aimed at reducing runoff to rivers and maximizing infiltration of rainwater to groundwater and on pollution of coastal waters by nutrients from land-based sources.
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Conclusion

The importance of river rehabilitation in a densely populated country has not eluded Israel’s planners. Preservation of rivers and their environment is a key component in the integrated masterplan for planning and building (NOS 35) which is currently nearing completion. The proposed masterplan recognizes the essential function that the country’s rivers play, whether in the preservation of natural values, protection of aquatic habitats, provision of green lungs and open areas for recreation and leisure, or as buffers between urban concentrations. 

The future of river rehabilitation will largely depend on removal of point sources of pollution and allocation of  freshwater or high quality effluents to sustain biodiversity, provide open space services to residents and tourists and allow for economic development along the river course. The investment, in terms of time, finance and manpower, will be formidable but the return will be well worth while: control of floodwaters, provision of public open spaces for leisure and recreation, protection of natural values, landscapes and ecosystems, and preservation of the marine environment. 

The Water Law of 1959: Some Salient Provisions

 The water resources in the State are public property; they are subject to the control of the State and are destined for the requirements of its inhabitants and for the development of the country.
 A person shall refrain from any act which directly or indirectly causes, or may cause, immediate or subsequent water pollution; and it shall be immaterial whether or not the water resource was polluted before the act.

 A person shall not throw, or cause to flow, into or near a water resource any liquid, solid, or gaseous substance or deposit any such substance in or near it.
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