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Abstract

The author recently spent 2 weeks in Israel and USA with a research tour, looking at water management and effluent utilisation. 

In this presentation, Colin looks briefly at the broader Water Management scene in Israel, looks at the role that effluent plays in the overall water balance and looks at a number of potential lessons for Australia.

Israel is an extremely dry country and despite its long history, the re-emergence of the nation of Israel, in the middle of last centaury, means that, virtually the entire water infrastructure, has been developed in the last fifty years. The tour looked at water management, sewage treatment and effluent utilisation.

The overall impressions, were of a nation, where experimentation and innovation are a way of life, where failure was seen only as a step on the way to success, where doing more with less, was the only acceptable approach to existence. Where every thing is tried and tried again and then refined and improved and never accepted as being good enough.

This unique environment has resulted in an ideal environment to see what can be done, to understand the implications of extending concepts to their limits, where alternative management structures and operating systems have been and continue to be tried and experimented with. Indeed it could be seen as one giant incubator of ideas and concepts, all centred around the central theme of, water equals life!

Introduction

Earlier this year I had the privilege to be part of a key study tour looking at Effluent Reuse in the horticultural industry in Israel & USA and today I wnt to share some general issues relating to Water Management in Israel

But before I do that I need to publicly thank the Foundation for their support for my tour and the trustees for the speed with which the application was processed, I will be saying more about the tour in other places, today I want to cover three areas

1. Share some preliminary perceptions Water Management in a dry country

2. Look at role that effluent plays in the overall water balance, and

3. Look at some lessons for Australia.

Israel

We all have some perceptions of Israel,  be it from Sunday School or News reports or the many novels that use the middle east as their setting. I had all of these, but what I saw was different from all of my perceptions. To set the scheme let me give some basic statistics and facts. Israel :

· Was formed in 1948 at the end of the British Palastine mandate and as soon as the state was proclaimed, the surrounding Arab nations declared war on them. 

· The country has been decimated by a series of occupations lasting over 200 years, the lat major one being the Ottaman Empire. During the late 19th Centaury the Turks introduced a railway system and to feed the insatiable need for fuel cut down and burnt, every remaining tree in Israel.

· Has an area of  XX Km2
· Is approximately XX Km. north to South and XX Km. east to west 

· Has and average rain fall varying from in the north to in the south

· Has a population of around 6,000,000. The majority of who are still immigrants, some quite recent (over a million Russian Jews have apparently immigrated since the collapse of the Soviet.

· Has borders with 4 hostile Arab nations and 15 Arab nations have active polices supporting the animation of the Israeli state.

· Spends just over 46% of GNP on defence

· All Israelis spend time in the army straight out of High School (boys 3 years, girls 2 years) and then are in active reserve units till they are in their 40s This has a number of impacts but severely limits time and perhaps the need for active recreation but also means everyone is used to the highest levels of technological support.

· Israel is committed to being self sufficient They feel they can not guarantee security of supply of anything that needs to be brought across their borders.

· In the Middle East occupation equals sovereignty so to define their territory they need to occupy it.

This has a range of implications, but clearly:

· Particularly in the early days, water meant survival and any water was better than none. Thus by our standards they have historically utilised water we would not even think of using.

· Development is totally dependant on the supply of water and development and therefore extension of water services, is driven as much, if not more, by military and political reasons as economics.

· The population is highly educated, skilled, motivated and committed to resolving water issues, or anything else, that stands in their way.

· R&D is an integral part of not only the economy, but also of most operations. Failure is accepted as part of the cost of moving forward, the question they ask, “Is do your wins out number your failures?” 

· Oh and the general lack of rainfall makes them extremely vulnerable when it does rain we has 25mm of rain, while we at the Dead Sea. It was the heaviest rain fall in most peoples memory and was calculated at bigger than 1in 80 year occurrence but it was devastating. With absolutely no ground cover, or absorption, it was 100 run off, a number of bridges were washed out as was long stretches of road, cars were washed off the streets, hotel roofs leaked, water ran 1 m deep through the foyer of one hotel and we were isolated for several hours.

Preliminary perceptions Water Management in a dry country

It is obviously not fair to judge an issue, as complex as water management, on a six day visit, but there are some things that stand out.

· The Israelis have and continue to try everything and are willing to experiment.

· From their background, where, in some places vegetables have been grown in primary treated sewage, any moves to utilise highly treated effluent are seen as a significant improvements, with none of the reluctance seen by Australians, to even consider using human wastes.

· The state of the environment means that it virtually, only possible to improve it.

· The fact that most of the original citizens were refugees from the fascist nations of Europe led to a socialist approach to Government and this together with the pressures of demand for water led naturally to a centralist approach to water management and Government ownership of water.

· The only viable source of water in Israel is the sea of Galilee, fed as it is snow melt from Mt Hebron and runoff from Galilee, or the northern part of Israel, where there is some annual rain (reported to be around 100mm/year)

· The Sea of Galilee is around 200 m below sea level and the adjoining ridge line is around 400 above sea level meaning that water extraction is quite expensive.

· All Water is owned by the State.

· Water is quite expensive

· There is an elaborate distribution system, which recognisees the necessity of water for life and the political/military imperative to have the Country occupied. In the Negev, the southern desert area, there are water standpipes every kilometre or so along all of the roads. These in turn become the sites for Bedoin camps or small villages.

· The system consists of major pumps in the Galilean fresh water sea, a system of major channels, or major pipes, running practically, the full length of the nation, pumped lines running off from this backbone to virtually every settlement and part of the nation.

· This is supplemented by secondary or red lines running parallel to the blur or water lines distributing treated effluent. 

· There is a strong emphasis on progressive utilisation. Raw water is almost unavailable for irrigation, being reserved for potable usage. 

· Effluent forms a critical part of the system. Reclaimed effluent from the saphrin, Tel Aviv’s sewage treatment plant, represents 10% of the national water balance.

· No water is wasted. Jerusalem’s sewage is only partially treated (primary only) and discharges into a creek. Right along this creek settlements recover this water, treat to various standards and use it to irrigate vegitables and other crops, any water that gets past this is picked up and pumped into the Saphrim (the Tel Aviv treatment plant and subsequently reused)

· The state ownership of water, the general shortage of supply and the intellectual input into management has resulted in a water management system which would probably be a good model for our own Water Act. I’ll come back to that latter.

· The general lack of water, together with the innovative nature of the culture and perceived need to be able to meet all of their own food needs has resulted in some mind blowing innovations. We did not expect to see wheat grown with dripper irrigation, but more realistically their R&D has resulted in incredible water efficiencies and innovative technologies.

The overall impressions were of innovation and that Israel was a sort of great trialing ground, sort of a incubator for ideas on water management.

The role that effluent plays in the overall water balance.

I’ve already indicated that effluent is a significant part of the national water balance, but a couple of facts really drive that home.

· The only water licences available for irrigation are for effluent.

· Irrigation with raw water is getting increasing lower percentages of their allocations 40% was quoted in one location, for the last two years. With no hope of ever increasing.

· Sewer sludge is dried to recover the moisture and then dumped at sea!

· All new irrigation projects are based on effluent irrigation.

· We visited a national environmental show and the most common things on show, at least that we could understand, were devises to salvage and reuse water, There were five stands selling carwash recyclers with the message if you want to wash you had better save the water.

Again the overall impressions were of innovation, smart thinking and best possible utilisation.

· Water standards. 

· Crops, including salad vegetables, were grown with every possible standard of water. On meaningful scales ranging from promary treated Jerusalem effluent to post tertiary Saphrin water

· There was a move towards a new standard equivalent to California’s Title 22 or NSW Urban & Residential Reuse Guidelines. Apparently driven by questions of worker confidence and ease of use rather than health issues

· Application

· Nearly all irrigation was by dripper. In the case of a small number of crops such as potatoes there spay irrigated to wet the ground up to start the growth cycle and then reverted to drippers. Buried drippers are becoming more common About 10 deep so the ground can be cultivated over them.

· Fertilisers were almost always injected into the irrigation water in what they were calling fertigation.

· Water Efficiency

· With the shortage of water there is an, from our point of view anyway, unbelievable emphasis on water use efficiency. We looked at tomato nurseries, Development sites admittedly, where they were  measuring tomato girth and leaf stress to drive a computer based water controllers.
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