CLEANING UP THE KISHON RIVER

Dramatic signs of water quality improvement promise new life to one of Israel’s most polluted rivers

The Kishon River is one of Israel’s largest and most important rivers. Until recently, it was also reputed to be the most polluted. The 70-kilometer long river, which drains an area of 1100 square kilometers, starts in the Gilboa mountains, flows through the Jezreel Valley and empties into the sea at Haifa. Upstream, the river is largely clean and abounds with nature, landscape, historical and heritage assets. However, the last seven kilometers downstream have been plagued by heavy pollution. In this section, the river has been transformed, over the course of several decades, into a receptacle for the pollutants of several of the country's most polluting industrial plants including the oil refineries, petrochemical and fertilizer plants, and the sewage treatment plant. Severe contamination has destroyed the natural ecosystem and has transformed the channel into an open sewage canal flowing into Haifa Bay.

A Glimpse Back to the 1860s 

In his book, The Rob Roy on the Jordan, Nile, Red Sea & Gennesareth: A Canoe Cruise in Palestine and Egypt, and the Waters of Damascus (London, John Murray, 1870), John MacGregor, a Scottish sportsman and traveler, presents a rare view of the Kishon River from his canoe: “The Kishon widens for the last two miles, and there are large bushes on its banks, but mostly on the north shore…Bustards and hawks were numerous, and I saw one white ibis and one dead fish. The channel turns suddenly to the north for a quarter of a mile, when its waters reach the sea sand, and are there a little brackish. Numerous palm-trees are alongside, and a long lagoon of marsh.” 

Kishon River Authority

The grim state of the polluted section of the river provided the impetus for the establishment of the Kishon River Authority in 1994. The Authority is responsible for the last 25 kilometers downstream. Its main objective: to remove pollutants from the river in order to facilitate ecological rehabilitation and to restore and revitalize the river for the benefit of the public. 

To achieve its goals, the Kishon River Authority embarked on an action plan soon after its establishment, which is based on four parallel modes of activity:

· Creation of a database;

· Cessation of pollution through monitoring, inspection and enforcement;

· Long-term planning designed to rehabilitate the river and its vicinity;

· Planning and establishment of parks at different locations in accordance with a master plan.

Soon after its establishment, the Kishon River Authority began to invest major efforts in identifying, minimizing and preventing river pollution. It commissioned a comprehensive ecological survey as well as a survey to identify and follow up on all sources of river contamination, including surveys of wastewater discharges from nearby industrial plants. 

In 1997, a committee was appointed to formulate a comprehensive solution to the wastewater discharged into the Kishon River, largely on the basis of the database which had been compiled by the Kishon River Authority in previous years. The committee was called upon to draft recommendations on such subjects as industrial effluent treatment, compliance with emission standards, construction of a marine outfall for industrial effluents and utilization of the effluents produced by the Haifa wastewater treatment plant. Among its foremost recommendations: establishment of a marine outfall for industrial brines and full treatment of all discharges by 2004. 

These recommendations led to a host of activities including preparation of an ambient standard for river quality (see box), development of pretreatment facilities in polluting industrial plants, daily supervision and inspection in the field, monitoring of discharges to the river, granting of permits for discharge to sea and establishment of an online monitoring system. In parallel, additional surveys were carried out, a masterplan for the river corridor was prepared and approved by the government in November 2001, and Haifa's wastewater treatment plant was upgraded. Tens of millions of dollars were invested by industry on treatment facilities. 

Ambient Standard for Kishon Water Quality

An interministerial expert committee was appointed in May 1996 to formulate an ambient standard for Kishon River water quality. The committee, composed of representatives of the Kishon River Authority and government and academic bodies dealing with water quality and public health, formulated ambient water quality criteria for physical, chemical, biological and visual parameters. The aim: to provide for the independent existence of an aquatic ecosystem which characterizes the coastal rivers. The standard specifies parameters for two sections of the river, upstream and downstream, and relates to two standards, an interim standard to be achieved by 2004 and a final standard, to be achieved by 2010. 

The “Naval Commando Affair” 

The Kishon River has recently elicited major public concern as the result of the so-called “Naval Commando Affair” in which veterans of an elite naval commando unit have alleged that diving training in the river has afflicted them with cancer. A petition to the Supreme Court prompted the appointment of a commission of inquiry headed by ex-chief justice Meir Shamgar in July 2000. During the course of the investigation, the Kishon River Authority has provided the commission with its database. The first part of the commission’s report, which includes 14 recommendations, was published in August 2001. Inter alia, it recommends a stop to all diving activities in the river, calls for the cessation of polluting discharges and urges comprehensive cleanup of the Kishon River. The medical aspects of diving in the Kishon River are now being investigated.  

Cessation of Pollution

In an all out effort to clean the severely polluted river, seven large industrial plants including the Haifa wastewater treatment plant (see box) were targeted for vigorous enforcement. The plants were required to abide by both the Water Law and the Prevention of Sea pollution by Land-Based Sources Law. Thus, they were required to apply for a permit to discharge their wastes indirectly to the sea and to fully comply with the conditions of the permit. These included stringent conditions and timetables for waste treatment to brine level according to best available technology and online monitoring. Today, these plants regularly report on the quality and quantity of their effluent discharges into the river in accordance with the conditions in their discharge permits. 

As part of the restoration process, a timetable has been prepared for the treatment of all wastes to the level of brines, as follows:

· By the end of 2001: Upgrading of industrial discharges to brine level.

· By the end of 2004: Restoration of life to the river following implementation of a full solution to the brines.

· By the end of 2010: Full ecological rehabilitation aimed at transforming the Kishon River into the “green lungs” of the metropolitan area.

Sources of Kishon Pollution

Upstream: Agricultural runoff, fishponds, dairy farm wastes, wastewater treatment facilities.

Downstream: Haifa Wastewater Treatment Plant, Haifa Chemicals, Haifa Oil Refineries, Gadiv Petrochemical Industries, Fertilizers and Chemicals (Deshanim), Carmel Olefins and Gadot Biochemical Industries. 

Improvements in Water Quality

Routine monitoring of such parameters as pH, dissolved oxygen, electric conductivity and temperature have confirmed dramatic improvements in the quality of the Kishon River’s water. While highly acidic effluents and large quantities of oil, ammonia and heavy metals characterized river quality in the past, today’s effluent discharges are largely made up of brines, some enriched by nitrogen and phosphorus. The pollution load from the industrial plants discharging their effluents into the Kishon has been reduced by as much as 90% and the high acidity (pH), which characterized the river for dozens of years has disappeared. 

The Kishon River Authority has reported the following improvements since 1995:

· Metal quantities discharged to the river have decreased by 97%;

· Total volume of wastewater discharged to the river has decreased by 76%;

· Organic load (BOD) has decreased by 80%;

· Ammoniacal nitrogen quantities have decreased by 91%;

· Suspended solid quantities have decreased by 91%;

· Mineral oil quantities have decreased by 90%.   

These achievements are most significant, but they are not enough. In fact, the disappearance of the lethal acidity from the river’s water has exposed new sources of pollution and has increased the risk of eutrophication. Therefore, the goals for coming years are to remove industrial brines from the river, clean up the riverbed, treat diffuse pollution sources, complete a water plan for the river in order to provide a continuous supply of water, increase monitoring and develop a comprehensive river management plan. Environmental management of the river will include online monitoring of both water quality in the river and effluent discharges from the plants. As a first step, a prototype of an ambient monitoring station has already been set up on the riverbank in 2001. It continuously monitors five parameters--pH, electric conductivity, dissolved oxygen, turbidity and temperature--and transfers the results to a computer at the Kishon River Authority. On-line surveillance of both river quality and effluent discharge from plants alongside daily supervision and inspection of both the river corridor and in polluting plants are essential elements in the river management program. They allow for immediate action to discover and stop the pollution and serve as prime tools for strategic planning and efficient enforcement of environmental regulations and standards.  

Finally, plans are on the drawing board for transforming the river into a tourist attraction, replete with small harbor and fishing boats. A three-kilometer section of the river upstream, in the Kiryat Tivon area (between the Jezreel and Zevulun Valleys), has already been rehabilitated to serve as a park including ponds, trails, playgrounds, and grassy areas. Another park was established in the lower reaches of the Kishon in 2001 adjacent to the fishing harbor. Additional sections will be added in the future and will eventually form a continuous park along the entire length of the riverbank. 
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Plans for a Marine Outfall

An essential component of the solution to the problems associated with pollutant discharges from industrial plants in the vicinity of the Kishon River is the construction of a marine outfall. Although industrial plants currently treat their wastes before disposal and effluent quality has significantly improved in recent years, the water is still too contaminated to allow the river to recover. 

The strategy, which has been proposed by the Ministry of the Environment, is based on several components:

· Pretreatment of industrial effluents to brine level and according to stringent conditions stipulated in discharge permits;

· Construction of emergency collection pools in each plant, capable of retaining pollutants for three days, in case the pretreatment facility breaks down accidentally;

· Collection of all effluents in a joint retention basin;

· Diversion of the brines, which presently flow into the Kishon River, into a pipeline which would dispose them several kilometers offshore into the Mediterranean Sea, in accordance with national standards and international commitments.

The entire process will be accompanied by online continuous monitoring from the outfall of each plant, which will be connected both to the Ministry of the Environment and to the Kishon River Authority. At the exit of the general collection reservoir, additional online equipment for monitoring will be installed. Thus, a multi-barrier system will help to assure that insufficiently treated brines are stopped in their track. 

The Ministry of the Environment has contended that disposal of brines to the Kishon River would not allow for the ecological restoration of the river, that alternative solutions for land disposal are not feasible in Israel due to the risk of groundwater desalination and damage to crops irrigated by effluents, and that controlled disposal of brines to sea will not damage Haifa Bay. This position has recently been confirmed in a preliminary report prepared by a multinational consulting firm (ENVIRON), which was commissioned by the Ministry of the Environment to check the feasibility of different solutions to the problem of effluent discharge. The preliminary report found that damage to the marine environment and to the river would be significantly lower if treated industrial waste is discharged into the Mediterranean Sea through an outfall than into the Kishon River. The report claims that the small size of the river and its low water flow would significantly reduce its carrying capacity to absorb industrial brines, even if best available technologies are implemented. On the other hand, the effluents could be discharged into the sea under controlled conditions without compromising the marine environment. The exact length of the marine outfall and its exact location have not yet been finalized. 

The entire project, slated for completion by January 2004, will be based on strict compliance with emission standards for each of the plants and stringent enforcement of both marine and water protection laws. The initiative will see the closure of illegal outfalls, the installation of automatic sensors in industrial plants and outfalls, the implementation of biannual monitoring and sampling in the river and, most importantly, full cessation of further discharges of industrial and municipal effluents into the river. 

The Kishon River has been sorely plagued by pollution in the past. Its mandate today is to remedy the mistakes of the past while advancing the rehabilitation and development processes of the present – for the sake of the future. The challenge: to restore “that ancient stream, the stream of Kishon,” (Judges 5:21) to its former glory, to revitalize it for the sake of present and future generations.

​​​_____________________________________________________________________________________________

Information for this article was kindly provided by the Kishon River Authority and by the Water and Streams and the Marine Environment Divisions of the Ministry of the Environment.

Information on the Kishon River is accessible via the website of the Kishon River Authority (www.kishon.org.il). The site features an interactive map which is updated twice weekly and presents field measurements in 11 sampling points along the river. 
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